TOMSK TOMCKUNN
POLYTECHNIC MONMUTEXHUYECKUN
UNIVERSITY I YHVBEPCUTET

MwuHucTepcTBO HayKu 1 Bbicllero o6pa3osBaHuA Poccuinickon Qegepaunm
depepanbHoe rocyfgapcTBEHHOE aBTOHOMHOE
obpazoBaTenbHOE yupexaeHre Bbicluero obpasoBaHma
«HaumoHanbHbIN nccnegoBaTeNbCKknii TOMCKUIN MOAUTEXHUYECKNA YHUBEPCUTET (TI1Y)

[kona - MmxeHepHas mKkojaa HHQOPMAIIMOHHBIX TEXHOJIOTUN U POOOTOTEXHUKHU
Hanpagsnenue noarorosku - 54.04.01 quzaitn
Otnenenne mkoibl (HOLL) — OTaenenne aBToMaTH3aliyd U POOOTOTEXHUKH

MATUCTEPCKASA JTUCCEPTAIIUA

Tema padoTsl

Hcnonb3oBaHue CeHCOpHOﬁ HHTCTpal B KOppCKHHOHHOﬁ pa60Te C ICTbMH C OT'PaHNYCHHBIMHA
BO3MOXHOCTSMHU 3J0POBbs HAa MPUMEPC pea6I/IHI/ITaIII/IOHHOI‘O MECIHUIMHCKOI'O 060pYI[0BaHI/I$I

VJIK 681.586:373.2-056.24

CryneHt
I'pynna [037(0] Hoanuch Jara
8AIM81 Kum Enena Uropesna
PykoBogurens BKP
JloKHOCTH (0115 (0] Y4enasi cTeneHs, Ioanuch JaTa
3BaHHUEC
[Tpodeccop OAP
MawmonTtos I'.41. .(p.-M.H.
WIINTP A

KOHCYJBbTAHTHBI 110 PA3JAEJIAM:

ITo pasacity «®DuUHAHCOBBIM MCHCIPKMCHT, pECypCOd )(I)GKTI/IBHOCTB n pecypcoc6epe>KeHI/Ie»
JloJzKHOCTH (1% (0] Yuenas crenenb, Iloanucn Jlata
3BaHHe
Honent OCI'H IIIBUIT Konorormckuii B.1O. K.D.H.
ITo pasacity ((COI_II/IaJIBHa}I OTBCTCTBCHHOCTb»
Jlo/zKHOCTH [01% (0] Yuenas creneHb, IToanucn JlaTa
3BaHHe
Houent OO/ IIIBUIT I'op6enko M.B. K.T.H.
JOIIYCTUTH K 3AIIIUTE:
JomKkHOCTD (0115 (0] ‘Y4eHasi cTeneHs, TMoanmuch JaTa
3BaHNe
Houent OAP UIINUTP CepsikoB B.A. K.T.H.

Tomck — 2020 r.



Pe3yabTatbl 00yueHus no Hanpapjaennio 54.04.01 «/Iu3aitn»

Pe3ysabTaTr 00yyeHus

TpeooBanus ®I'OC, kputepuesn,

Kon (BBIIYCKHHUK /10JI5keH ObITH FOTOB) U/WIH 3aUHTEPECOBAHHBIX CTOPOH
[TpodeccuonanbHbIC KOMITETCHITUH
[TpumensTh rirydokue oOieHayYHbIE, TpeGosarms GIOC BO, CYOC TITY,
p| | PKOHOMMUECKHE U npoq)eccyIOHanLIjHe 3HAHUS HpOGeCCHORATbHbIX cTanapToB (OK-
JUTSL CO3IaHUSI OPUTUHAIBHBIX AU3aWH-TIPOCKTOB
1; [IK-3; YK-1)
(0OBEKTOB)
[TpumensTH riry0OKHEe 3Haf{I/I5I B o0acTu TpeGosarms GIOC BO, CYOC TITY,
COBPEMEHHBIX TEXHOJIOTUM U METOJIOB CO3AaHUS
P2 N —— npodeccronanbHbIx cTanaapToB (OK-
1; OIIK-7; I1K-3, 5, 6, 7; VK-1, 2, 4)
po(hecCHOHATLHBIX TBOPYECKUX 3a/1a4
CtaBUTh M pelIaTh MHHOBAIMOHHBIC 3a/1a4H, TpeboBanus ®I'OC BO, CYOC TITY,
p3 | CBA3RHHBIE C KOHCTPYHPOBAHHEM, npodeccuoHabHbIX cTanaapToB (OK-
MaKETUPOBAHUEM U MOJICIIMPOBAHUEM 1, 3; OIIK-7, 8; IIK-3, 4, 6; YK-1, 2,
KOMITO3UIIHOHHBIX PEIICHHUM AU3aiH-00bEKTOB | 6)
PaspabartbiBaTh MpoeKTHYIO HJet0, ocHOBaHHYI | TpeboBanus ®I'OC BO, CYOC TIIY,
Ha KOHIIETITYaJIbHOM M TBOPUYECKOM MOAX0Ae K | mpodeccruoHanbHbIXx cranaapTos (OK-
P4 PEIICHUIO JTU3aWHEPCKUX 3a/aY, 1, 2; OIIK-7, 8; IIK-5, 6, 7; YK-3, 4,
OpPUEHTUPOBAHHYIO HA CO3J]aHHE 5)
WHHOBAIIMOHHOM MPOAYKIIMHU, BOCTPEOOBAHHOM
Ha MUPOBOM PBIHKE
[IpoBonuTh Hccnen0BaHuUs B 00J1aCTH Tpebdosanuss ®I'OC BO, CYOC TITY,
MPOMBIIUIEHHOTO U3aiiHa, BECTH npodeccuoHabHbIX cTanaapToB (OK-
MEJIarOrM4YECKYI0 IESITEIbHOCTD B 2; OIIK-2, 3, 4, 10; I[IK-1, 2; YK-1, 3,
P5 | oOmeoOpa3zoBaTeIbHBIX YUPESIKICHUSX, 4, 6)
00pa3oBaTeNbHBIX YUPEIKICHUIX CPETHETO
MPOQPECCHOHAIBHOTO U JJOTIOTHUTEIHLHOTO
o0pazoBaHus
VYHuBepcanbHbIE KOMIETEHIIUN
Hcnonk3oBath ry0OKHE 3HAHUS TIO Tpebosanus ®I'OC BO, CYOC TITY,
MIPOEKTHOMY MEHEJKMEHTY J1JIsl BEJICHUS npodeccuonanbHbix cTanaapToB (OK-
P6 WHHOBAIMOHHOMU JIEITEILHOCTH B 00J1aCTH 2; OIIK-3, 4; T[1K-9, 10, 11; YK-2, 3,
MPOMBILUIEHHOTO IU3aiiHa C YYETOM 4)
FOPUINYECKUX ACIIEKTOB 3alllUThI
MHTEIJIEKTYaTbHOM COOCTBEHHOCTH
AKTHUBHO BIaJICTh HHOCTPAHHBIM SI36IKOM Ha TpeboBanuss ®I'OC BO, CYOC TITY,
YpOBHE, MO3BOJISIONIEM padoTaTh B npodeccuonanbHbIx ctanaaptos (OK-
p7 WHOSI3BIYHOM cpeie, pa3paldaThiBaTh ICKU3HYIO 3; OIIK-1, 4, 9, 10; I1IK-1; YK-4, 5, 6)
JIOKYMEHTAITNIO, PE3CHTOBATh U 3aIIHINATh
pe3ynbTaThl UHHOBAIIMOHHOM JESTEHFHOCTH B
00J1aCcTH TPOMBIIIUICHHOTO Th3aiiHa
D¢ dekTuBHO padoTaTh KaK MHAUBUIYATHHO, TpeboBanuss ®I'OC BO, CYOC TITY,
TaK U B KAUECTBE YWICHA U PYKOBOAUTEIS npodeccnonanbHbIx cTanaapToB (OK-
P8 | koMaHIbI, COCTOSAIIEH U3 CIICHUATIICTOB 2, 3; OIIK-2, 4, 5, 9; IIK-5, 8, 9; VK-

Pa3IMYHBIX HAPABICHUH U KBATU(UKAIIHIA,
JIEMOHCTPUPOBATH OTBETCTBEHHOCTH 3a

1,2,3,6)




pe3yabTaThl pabOThI U TOTOBHOCTH CIIEOBAThH
KOPIIOPAaTUBHOU KYyJIbType OpraHU3aluu

JleMOHCTpHpOBaTh IITyOOKUE 3HAHUS
COLMAIIBHBIX, STUYECKUX U KYJIbTYPHBIX

Tpebosanuss PI'OC BO, CYOC TITY,
npodeccroHanbHbIX cTanaapTos (OK-

P9 aCICKTOB MHHOBAIMOHHON JEATCILHOCTH B 2, 3; OIIK-9; IIK-11; YK-2, 4, 5, 6)
00J1aCTH TPOMBILIUIEHHOTO JTh3aiiHa
CaMOCTOSITENTLHO YYUTHCS U HETPEPBHIBHO TpeboBanus ®I'OC BO, CYOC TITY,
P10 | moBeIimaTh kBaaU(UKAIUIO B TCUEHHUE BCETO npodeccuoHanbHbIX cTanaapToB (OK-

nepuoja npodeccuoHalbHOMN 1eATeIbHOCTH

3; OIIK-1, 2, 6, 10; YK-6)




TOMSK TOMCKUNN
POLYTECHNIC MONMUTEXHUYECKUN
UNIVERSITY I YHVBEPCUTET

MwuHucTepcTBO HayKu 1 Bbicllero o6pa3osBaHuA Poccuinickon Qegepaunm
depepanbHoe rocyfgapcTBEHHOE aBTOHOMHOE
obpazoBaTenbHOE yupexaeHre Bbicluero obpasoBaHma
«HaumoHanbHbIN nccnegoBaTeNbCKknii TOMCKUIN MOAUTEXHUYECKNA YHUBEPCUTET (TI1Y)

[Ikona — MmkeHepHas mikoixa WHGOPMAIMOHHBIX TEXHOJIOTHH M POOOTOTEXHUKHU
Hanpagsnenue noarorosku - 54.04.01 quzaitn
Otnenenne mkoibl (HOLL) — OTaenenne aBToMaTH3aliyd U POOOTOTEXHUKH

YTBEPXJIAIO:
PyxoBonutens OOII
CepsxoB B.A.

(IToanuce) (Mara) (®.1.0.)

3AJAHUE
HAa BbINOJIHEHNE BbIIYCKHOM KBAJTH(UKANNOHHOI padoThI
B dopwme:

MarucTtepckoit IuccepTanum

(baxanaBpCcKOi pabOTHI, TUIIOMHOTO MPOEKTa/paboThl, MArMCTEPCKON ICCePTALIH)

CrygneHry:

I'pynna (0] 4 (0]

8IM81 Kum Enene Uropesne

Tema paboThI:

Hcnonb3oBaHue ceHCOPHOI HHTETPALMYU B KOPPEeKIIMOHHOM padoTe ¢ 1eTbMH €
OrPaHUYCHHBIMH BO3MOKHOCTSIMH 310POBbSI HA IPUMeEpe PeaduINTAlHOHHOIO
MEeIUIMHCKOr0 000py/A0BaAHUSA

VYTBepkIeHa MPUKa30M AUPEKTOpa (1aTa, HOMep) Ne 134-28c ot 13.05.2020
Cpok cliauul CTy/IGHTOM BBITIOJIHEHHOM pabOTHI: 08.06.2020
TEXHHUYECKOE 3AJIAHHUE:
Hcxonnbie naHHbIe K padoTe O0beKkT ucciaefOBAHMA: OPTONEINYECKUN CTYII-
oropa s neTen c OTpPaHUYECHHBIMU

BO3MOXHOCTSAMU 310POBbA.

IIpeaMeTt uccaen0BaHUsI: CEHCOPHAS MHTETPAIUSA B
KOPPEKIIHMOHHOM paboTe ¢ IEThbMHU C OTPAaHUICHHBIMH
BO3MOKHOCTSIMU 3/10POBBbSI.

Heabo wuccieqoBaHusi SIBJSIETCHA. BbISIBICHHE
OCOOCHHOCTEH  TaKTUJIBHOTO  BOCHPUATHS IS
UCIIOJIb30BAaHUSI ~ CEHCOPHOW  MHTErpaluu B
KOPPEKIIUOHHOM paboTe ¢ IEThbMHU C OTPAaHUYCHHBIMH
BO3MOXKHOCTSIMU 3/10pOBBS Ha npuMepe
peadbMIIMTaIIMOHHOTO 000PY/IOBAHHUS.




IMepeyenn moaJIeKANMX HCCIETOBAHUIO,
NMPOEKTHPOBAHUIO U Pa3padoTKe
BOIIPOCOB

AHaJIuTHYeCKHIl 0030p 1O JIHTepPAaTypPHBIM
HCTOYHUKAM: 0030p Hay4YHO-METOINYECKOU
JUTEpPAaTyphl 1O  BBIABICHUIO  OCOOCHHOCTEH
TaKTUIILHOTO BOCIIPUSATHS, U3Yy4EHUE
SPrOHOMUYECKUX TpeOoBaHUiA, MIPOBE/ICHHE
MTATEHTHOT'O IIOMCKA U BBISIBJICHUE aHAJIOTOB
OcHoBHasi 321242 NPOEKTHPOBAHMS : IPUMEHEHHE
CEHCOPHOW MHTETrpalliu B KOPPEKIIMOHHOM paboTe ¢
nereMu ¢ OB3.

Coaepxxanue mpoueaypbl INPOEKTHPOBAHUS:
pa3paboTka uJied MPOEKTUpPOBaHuUA;, co3gaHue 3D-
MOJIENH; BBIIIOJIHEHNE  rabapuTHBIX  CXEM;
XyJI0’)KECTBEHHO-BU3YallbHAas 110/1a4a IIPOEKTa.

Ilepevens rpaguueckoro marepuasa

JIBa neMoHCTpalMoHHBIX IutaHmiera ¢opmara AOQ;
AIIEKTPOHHASI IPE3EHTAIMS; BUACOPOIHK.

(c yrasanuem pazoenos)

KOHchIbTaHTbI 1o pasaejgam BbIHYCKHOﬁ KBaJ’[I/I(l)I/IRaIII/IOHHOﬁ paﬁoTbI

Pa3nen

KoncyabTant

Juzaiin-pa3paborka oobekra | XmeneBckuil FOpuii IletpoBuy., crapmuii npenogasatesns OAP

pecypcodhHeKTHBHOCT U
pecypcochepexeHue

IIPOEKTUPOBAHUS NIIUTP; unen coro3a ausarinepoB Poccun
Mawmonros I' ., npodeccop OAP UIIUTP, n.¢.-m.H.
DOuHaHCOBLIA MEHEKMEHT, Konotornckuii B.1O., nouiear OCI'H IIBUII, x.3.H.

COI_II/IaJ'IBHaSI OTBCTCTBCHHOCTD

I'opbenko M.B., mouent OO/ ILIBUIT, k.T.H.

SA3BIKE

Beenenne Ha ”HOCTPaHHOM [Inayrosa N.JI., crapmmii npenonasarens OMS HHIBUIIT

A3bIKAX:

Ha3zBanus pa3aeiioB, KOTOPbIC IOJKHbI ObITh HamMCAHbLI HA PYCCKOM U HHOCTPAaHHOM

3aKJIFOYCHHEC

BBCI[GHHG; HAaYYHO-UCCJICOOBATCIIbCKAA YaCTh, aHAIUTUYCCKAAd 4aCTh, MMPAKTUYCCKAA YacCTh,

JlaTa BbI1auM 3aJaHUS HA BbINIOJHEHUE BHINTYCKHOM 24.02.20r

KBATU(PUKAIUOHHOM PadoThI 10 JUHeHHOMY rpauky

3agaHue Bb11aJ PYKOBOAUTEb:

JloJIZKHOCTD (07 (0] VYuenast crenent, Moanmuch Jara
3BaHMe
ITpoeccop OAP

pod p Mawmountos I' 4. 1.¢.-M.H.

HNIIATP
33}13HI/I€ NPUHAJT K HCIOJHCHUIO CTYAECHT:
I'pynna ®UO Ioanucy Jara
8AMS81 Kum Enena Uropesna




TOMSK TOMCKNWA

POLYTECHNIC NONMUTEXHUYECKUN

UNIVERSITY INBBB YHUBEPCUTET

MWHKCTEPCTBO HayKK U Bbicliero obpasosaHua Poccuiickoin Gepepaunn

(I)e,u,epan bHOe rocygapcreeHHoe aBTOHOMHOe€e

obpazoBaTenibHOE yupexaeHune Bbicliero obpazoBaHmA
«HaumoHanbHbIN nccneqoBaTenbCknii TOMCKUIM MONUTEXHNYECKNIA YyHUBEpPcUTeT» (TI1Y)

IIIxoma - UmkeHepHas MIKOJIa I/IHd)ODMaHI/IOHHBIX TEXHOJIOTUH B DO60TOTCXHI/IKI/I

Hanpagnenue noarotroBku (crenuanbHOCTh) - 54.04.01 Jluzaiin
YpoBens oOpazoBanus - Marucrparypa
Otnenenue mkoisl (HOLL) - OTnenenue aBroMaTu3anui 1 pPOOOTOTEXHUKH

HCpI/IO,I[ BBITIOJIHCHUSA -

Ocennnii / Becennnii ceMectpsl 2019 /2020 yuebHOro roga

®dopma npeacTaBieHus: padoThI:

MarHCTepCKaH Juccepranua

KAJIEHJIAPHBIU PEUTUHT -TIJIAH

BbIINOJIHCHH S BHIIIYCKHOM KBAJTH(PUKAIUOHHOI PadoThI

Cpok cliaudl CTyIEHTOM BBITIOJIHEHHOM paOOTHI: ‘ 1 urong 2020 r.
Jara HasBanue pasnena (MoxyJst) / MakcuMasbHbIii
KOHTPOJIS BUJI padoThl (Hcciel0BaAHUS) 0as1 paszaesia (Moay.is)

VYTBepkaeHue IuaHa-rpaguka, (HOpMYyIMpPOBKA U YTOYHEHHE

9.11.2019 TeMBI, IPOBEACHHE IIATEHTHOIO IIOMCKA U BBIABIICHUE 5
AdHaJIOTOB
dopmynupoBKa HayyHOH npobiemsl. HayuHo-uccnenoBaTenbeKast
2.12.2019 . . 20
4acTh - NepBBIN U BTOpoi pazaenst BKP
25.03.2020 | IlpoekTHO-XyI0’KECTBEHHAas 4acTh — TpeTuil pa3aen BKP 15
23.04.2020 Paznen «®uHaHCOBBIN MEHEIKMEHT, pecypco3dHeKTUBHOCTD U 10
pecypcocOepeskeHIE»
7.05.2020 Pa3nien Ha H”HOCTpaHHOM f3BIKE 10
11.05.2020 Paznen «ConpanbHasi OTBETCTBEHHOCTDY 10
3.06.2020 Odopmienune rpadguueckoro Mmarepuaia 20
10.06.2020 | HOpMOKOHTpOJIb TEKCTA 10
UTOro 100
COCTABUJIL:
Pykosoaurens BKP
JomKkHOCTD (115 (0] ‘Y4eHasi cTeneHs, TMoanmuch JaTa
3BaHHUE
[Tpodeccop OAP
Mamontos I'.4. .p.-M.H.
VILIIATP 0
COI'JTACOBAHO:
PykoBoaureas OOII
JoKkHOCTD (1% (0] ‘YueHasi cTeneHs, Moanuch JaTa

3BaHHE

Jouent OAP UIINUTP CepsikoB B.A. K.T.H.




3AJAHUE JIJISI PA3JIEJIA
«®UHAHCOBBIII MEHE/UKMEHT, PECYPCOD®®EKTUBHOCTD 1

PECYPCOCBEPEXEHUE)
CTyneHry:
'pynna D®UO
8AMS81 Kum Enene Mropesne
Hlxosa NIIUTP Otpenenne OAP
Yposenr oGpazoanust Marwuctpatypa HanpasJienue/crenuaibLHOCTh Juzaiin (54.04.01)

Hcxoanblie JaHHBIE K pasaeiay «PUHAHCOBBIH MCHECIKMECHT, pecypcoaq)q)eKTanoch H

pecypcocoepeKeHHue» .

1. Cmoumocmo pecypcog nayunozco uccaedosanus (HH): | Henoavzosams Oeticmeyrowue yeHHUKY U 002080pHbLe
MaAMepuUaAnbHO-MEXHUYECKUX, IHEPLeMUYECKUX, YeHbl Ha nompebieHHble MAMEPUAIbHbLE U
DUHAHCOBBIX, UHPOPMAYUOHHDIX U YETOBEUECKUX UHGOpMAYUOHHBLE PecypChl, a maKice yKazauuyio ¢ MY

2. Hopmwi u Hopmamuewl pacxodosarnus pecypcos 8eUYUHY Mapuda Ha d11. SHepeuIo

3. HJIC u coyuanvuwiii nanoe

Hepeqeﬂb BOIIPOCOB, MOAJIC/KAINUX UCCIICTOBAHUIO, IPOCKTUPOBAHUIO U pa3paﬁoTKe:

1. Opeanuzayus u nnanuposanue padom [InanupoBaHue NTPOJOIKUTEILHOCTH 3TANOB
paboT; onucaHue OpraHU3allMOHHON
cTpykTypsl HU.

2. IInanuposanue u popmuposanue 0rooxcema nayunuix | T1naHUpOBAHKUE 3TANIOB PabOT, OMPEICIICHHIE

uccnedosaruil TPYAOEMKOCTH BBIIIOJTHEHUS paboT U
MIOCTPOEHHE KaJIeHAApHOTo rpaduka, pacuer
oromxera HU.

3. Xapaxmepucmuxa gaxmop, obecneuusaioujux XapakTeprCTHKa PECYPCHOM, (PMHAHCOBOM,

noxyuenue sKoHoMuecko2o dpexma OI0/PKETHOM, COLIMAIBLHON U DKOHOMHYECKOM

s dexruBHoctu HU.

Hepeqeﬂb rpa(]mquKoro MaTEePHUAJIA (c mounvim yrasanuem obsizamenviblx yepmedicetl) .

1. Kanenoapmuuii niau-epagux npogederus BKP
2. Tabruya cmemvl 3ampam HA NPpoexkm

| JlaTa BbIIauM 3a1aHust IS Pa3/iesia 1o JuHeiinoMy rpaduky |

33}13HI/I€ BbIJ1AJI KOHCYJIbTAHT:

JomKkHOCTD (115 (0] Yuenas crenens, MMoanucy JaTa
3BaHHE
Houent OCT'H .
Konotornckuit B.1O. K.3.H.
[IBUIT

33}13HI/IC NPUHAJT K HCIOJTHCHUI0 CTYAECHT:

I'pynna OO Mogmucy JlaTa

8AM81 Kum Enena Uropesna




3AJJAHUE JJIS1 PA3JIEJTA
«COIUAJIBHASA OTBETCTBEHHOCTDb»

CTyneHry:
I'pynna DPUO
8 AMS&1 Kum Enene Mropesne
Ixona HuTP Otnenenune OAP
Yposens obpasoBanus Marucrparypa HanpasJ/ienune/cnenquaabHOCTh Juzaiin (54.04.01)

Tema BKP:

Hcnons3oBanne CeHCOpHOﬁ HUHTErpaliu B KOppeKHHOHHOﬁ pa60Te C J€TbMH C OI'paHNMYCHHBIMU
BO3MOJXHOCTIAMU 3JOPOBLS HA ITPUMCEPC peaGI/IJII/ITaI_H/IOHHOI‘O MCIUIIMHCKOTI'O 060py11013aH1/151

Hcxoanblie JaHHBIE K pasaeiay «COIII/Ia.]'IbHaﬂ OTBETCTBEHHOCTD) .

1. Xapakrepuctuka 00beKTa UCCIEIOBAHUS U
o0JacTu ero npuMeHeHus

O0BbeKTOM SBIISIETCS OPTONEIUUYECKHUM CTYJI-
ornopa i JIeTel ¢ OorpaHUYCHHBIMHU
BO3MO>KHOCTSIMHU 3/I0POBBSI.

OobsacTh NPpUMEHEHUs: MEIUIIMHCKUE U
JTOIIKOJIbHBIC YUPEKIACHUS

HepequL BOIIPOCOB, IMOAJIC)KAIINX HCCIICJOBAHUIO, IIPOCKTHUPOBAHUIO U pa3pa60TKe:

1. IlpaBoBbIe U OPraHU3alUOHHbIE BONPOCHI
o0ecrieueHHus 0€30MaCHOCTH

— CIICIIUAJIBHBIC HpaBOBI)Ie HOpMI)I prI[OBOFO
3aKOHOJATEIbCTBA;

- OpFaHI/ISaIII/IOHHI)IC
KOMITOHOBKE paboyeil 30HBbI.

16.12.2019)
-I'OCT 12.2.032-78

MEpOINIPUATHS  IIPH

- TK P® ot 30.12.2001 N 197-®3 (pex. ot

2. IlpousBoacTBeHHast 6e30NMACHOCTH

2.1. AHanu3 BBISBIICHHBIX BPEIHBIX (DAKTOPOB
IpH pa3paboTKe U SKCILTyaTaluu
MIPOEKTHUPYEMOTO PELICHHS

2.2. AHanu3 BBISBIICHHBIX ONACHBIX (PAKTOPOB
pH pa3paboOTKe U SKCIUTyaTalluu
MIPOEKTHUPYEMOTO PELICHHS

U3JIy4CHHU;

IMMOXapoB;

TOKOM

- OTKJIOHEHHE [T0Ka3aTeIe MUKPOKINMATa;
- [IpeBbllicHUE ypOBHS LIyMa,
- [IoBBIIEHHBIN YPOBEHB MIEKTPOMATHUTHBIX

- HegocTraTouHast OCBEIICHHOCTD,
- HepBHO-TICHXMYECKHE NTEPETPY3KHU;

- [ToBBIIIEHHBIN PUCK BOBHUKHOBEHUS

- OmmacHocTh MIOpaXCHUA SJICKTPHUICCKUM

3. Dkojlornyeckas 0e30MacHOCTh

00opynoBaHus

— Vrunum3zaiys 1 nepepadboTKa ycTapeBIlero

CUTYAlIUAX

4. Be3onacHOCTDH B Ype3BbIYAHBIX

UpesBbIyaiiHasi CUTyalus - OXap

‘ JaTa Bbl1a4u 3aaHUsA JJISA Pa3fesia 1no JUHeHHOMY rpaguky ’

33}13HI/IQ BbI1AJI KOHCYJbTAHT:

JoskHOCTH [27(0] Yuenas crenenb, IMoanucn Jara
3BaHHe
Houent OO/ LIIBUIT I'opbenko M.B. K.T.H.
33}13HI/IC NPUHAJT K HCIOJHCHUIO CTYAECHT:
I'pynna DUO Hoamucs Jara
8IM81 Kum Enena Uropesna




Pedepar

Marucrepckasi auccepTainus coAepX uT 124 cTpaHuUllbl MOSCHUTEIBHOU
3amucky, 31 pucyHok, 16 tabmmir, 80 HCTOYHUKOB, 3 IPUITOKEHUS.

KitoueBble cioBa: MEOUIIMHCKOE JETCKOe OOOpyAOBaHHWE, JI€TH C
OTrpaHUYCHHBIMUA BO3MOKHOCTSIMHU, TAKTUIILHOE BOCIIPUSATHE, KOPPEKIIMOHHAS paboTa,
CEHCOpHAasi UHTETpallus.

OOBEKTOM UCCIIEIOBAHUS ABJISIETCS OPTONEIUYECKUIA CTYJI-0Mopa JUIsl IeTe ¢
OTpaHUYECHHBIMU BO3MOXHOCTSAMHU 3710poBbs (OB3).

[lenb pa®OTHI - BBISIBIEHHME OCOOCHHOCTEH TAKTUIIBHOTO BOCHPUSTHS ISt
WCIIOJIb30BAHUSI CEHCOPHOW MHTETpall B KOPPEKIMOHHOW paboTe ¢ JEeTbMU C
OTPAHUYCHHBIMH BO3MOXXHOCTSIMUA 3JIOPOBbS Ha TpUMEpe peaOUIMTallMOHHOTO
00opy10BaHUS.

B mnponecce uccnenoBaHus MPOBOIUIMCH: 0030p HAYyYHO-METOAMYECKOM
JUTEpPaTypbl O BBISIBICHUIO OCOOEHHOCTEW TaKTHJILHOTO BOCIPUSATUS, H3yYCHUE
HPrOHOMHYECKUX TpeOOBAHMI; TMPOBEJACHUE IMATEHTHOTO TOMCKA U BBISIBICHHUE
aHaJIOroB; aHAIU3 pecypcoddPEKTUBHOCTH M 11€JIE€COOOPA3HOCTH TMPOEKTA; aHaJU3
MPABOBBIX U OPTraHU3AIMOHHBIX BOIIPOCOB, a TAK)Ke OE30MaCHOCTbD.

B pesynbrare uccnenoBanus ObutH pa3paboTaHbl MaCCaKePhl JUTsl JaIbHEHIIeH
KOpPpEeKIMOHHOW palboTel ¢ netbMu ¢ OB3 Ha mnpumepe peaOUIMTAIMOHHOIO
MEUITMHCKOTO 000PYI0BaHMUS .

OO6nacTh MPUMEHEHUS: MEAUIIMHA, HHKITIO3UBHOE 00pa30oBaHuUeE.

B Oyayiem mianupyercs: najibHeuas 10padoTKa BO3MOXKHBIX MaCcCaKepoB

C IICJIbIO BHEJPEHMS B peaOUIUTAIIMOHHOE 000pYTI0BaHKE.
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TepMuHbI U onpeaeIeHUs

B nannHoii paboTe NMpUMEHEHbI CIAEAYIOIINE TEPMUHBI C COOTBETCTBYIOIIUMU
ONpeICTICHUSIMU:

JeTH C OrPaHUYEHHBIMH BO3MOKHOCTSAMH 310poBbsi (OB3): Jletu B
Bo3pacte oT 0 no 18 ner ¢ ¢usmyeckumMu U (MJIM) MCUXUYECKUMH HEIOCTATKAMH,
MMEIOIIME OTPAHUYCHHUE JKU3HEJEATEIBHOCTH, OOYCIOBIEHHOE BpOXKICHHBIMU,
HACJIEICTBEHHBIMH, MTPUOOPETEHHBIMH 3a00JIEBAHUSAMH WJIM TOCIIEICTBUSIMHU TPABM,
MOATBEPAKACHHBIMU B YCTAHOBIICHHOM MOPSJIKE.

cencopuasi uHTerpamusa (CH): EcrtecTBeHHBII HEHPOOUOIOTUUECKUN
poliecc, BO BpeMsi KOTOPOTO HEPBHAS CHCTEMa YeJIoBeKa MoJiydaeT HHGOPMAIIUIO OT
peLenTopoB 4yBCTB (OCsi3aHKME, BECTUOYISIPHBIM ammapar, ONIYIIEHHE Tela WU
MponpHoLIeHIus, OOOHSHUE, 3pEHUue, CIyX, BKYyC), 3aT€M OpraHu3yer HUX U
UHTEPHPETUPYET TAK, YTOOBI OHU MOTJIM OBITH MCIIOJIH30BAHbI B lI€JICHANIPABICHHON
JEATEIIbHOCTH.

cencopHasi peryasimusi (CP): Ilponecc o6paboTKH CEHCOPHOW CTUMYJISAIINH,
MOJTYYE€HHOW Yepe3 OpraHbl UyBCTB, U PEAKIIUS Ha HEE.

«ceHcopHAasi AueTa»: MHIMBUAYalbHBIN IUIaH 3aHITUI U TIPOLIEAYP, KOTOPbHIC
00ecCIeynBalOT BBOJI TEIECHBIX OIIYIICHUH (CTUMYJIOB), HEOOXOAMMBIX YEIIOBEKY.

HHKJII03MBHOEe oOpa3oBanue: OpraHuzainus IMpolecca oOydeHus, Mpu
KOTOpOW BCE  JETH, HE3aBUCUMO OT UX (U3MYECKUX, TICUXUYECKUX,
WHTEJUICKTYalIbHBIX, KYJIbTYPHO-3THUYECKHX, S3BIKOBBIX M HWHBIX OCOOEHHOCTEH,
BKJIIOUEHBI B OOIIYIO cHUCTEMYy O0Opa3oBaHMs W OOYyYalOTCsl BMECTE CO CBOUMH

CBEPCTHHKAaMHM 0€3 HHBAJIMIHOCTH B OJTHUX U TEX K€ 00I11e00pa3oBaTeIbHbIX MIKOJIAX.
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BBenenue

B 10mKOIBHBIX YUPEKICHHUSIX BMECTE CO 3[I0POBBIMU IETHMU BOCITUTHIBAOTCS
JIETU C OTPAaHUYECHHBIMHU BO3MOKHOCTSIMU 3/TOPOBBS. JTa KATETOPUS IETe OTMEYaeTCs
HEJI0OCTaTOYHOCTh Mpolecca nepepaboTKu CEHCOpHOM uHbopmaluu, B OoJblien
CTENEHU y JeTel HEeT BO3MOXKHOCTH 1IEJOCTHO HAaOII0JaTh OOBEKThI, OHU
BOCIIPUHUMAIOT HMX (PparMeHTapHO, BBIACISS OTHEIbHBIC WX Npu3HakW. JlaHHas
npoOsiema 3aTpyJIHSET Npolecc KOPpeKIuu Hu conuaiusauud. OaHuM U3 myTeu
pelieHrs mpoOJieMbl SIBISIETCS BKJIIOUEHHE AJIEMEHTOB CEHCOPHOM HWHTErpanuud B
OOIIYIO0 CUCTEMY KOPPEKIIMOHHOM paboThI [1].

AKTYaJIbHOCTD UCCIIEIOBAHUS 3aKJII0YAETCs B psijie (hakTOpOB:

1) yBenuuenue konuuecTBa aereit ¢ OB3 u neTckoi MHBAIUAN3AIINH;

2) pacIpOoCTPaHCHHOCTh HAPYIICHUH CEHCOPHOM HMHTErpalyu B JICTCKOM
MOIYJISILMM M BBICOKOM €€ 4acTOThl IPH HAPYLIECHUSIX HEPBHO-TIICUXOJIOTHYECKOTO
pa3BUTHSL,

3) HEeIOCTATOYHOCTh TEXHOJOTHH MO CCHCOPHOW WHTErPallii B MCHXOJIOTO-
TIeIarOrHYECKOM MPaKTHUKE, OCHOBAHHBIX Ha MEXIUCIUILIMHAPHOM Toaxoje [2].

Heaso  paboTbl  sBAsiETCA  JAU3aWH-TIPOCKTUPOBAHUE  MACCAKHBIX
MOBEPXHOCTEHN U UCIOJIb30BaHUE CEHCOPHON MHTETPAIIMU B KOPPEKIIMOHHOM paboTe ¢
netbmu ¢ OB3 Ha npumMepe peaduaIuTallMOHHOTO MEAUIIMHCKOTO 000PYy10BaHUS.

JIns noCTHOKEHUST JaHHOM 11T OBLIT ITOCTABIICH PsJl 3a/1a4.

1. [Ipoananu3upoBaTh 0OCOOEHHOCTH (PU3UUECKON peaduIuTaINY;

2. BeisiBUTH 0COOEHHOCTU TaKTUIBLHOTO BOCTIPUSITHS;

3. IIpoBecTu 3proaHaiv3 U ONPEAECIUTh ONTUMAJIbHbIC 30HBI BUJUMOCTU H
JIOCATAEMOCTH JIJIs1 PACHOJIOKEHUS MAaCCAXKHBIX TIOBEPXHOCTEN;

4. AnHanu3  WCHOJB30BAaHMUS  CHCTEMHOTO  TOAXOJa TpU  Au3aliH-
MIPOEKTUPOBAHUMU.

O0beKTOM UCCIIeI0BaHUS ABJISIETCSI OPTONEAUYECKUN CTYI-0mopa JiJisl AeTen

¢ OB3.
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IIpeameroMm  uccienoBaHus  SIBISIETCS ~ CEHCOpHAs  WMHTErpanus B
KOPPEKIMOHHOM padoTe ¢ aethmu ¢ OB3.

Hay4Hast HOBH3HA 3aKIJII0YAETCs B IPUMEHEHUN CEHCOPHOM MHTETpaLvd IS
JaNbHENIIIET0 MPUMEHEHUH B KOPPEKIHMOHHOM padote ¢ aetbmu ¢ OB3 Ha mpumepe
CHPOEKTUPOBAHHBIX MAacCCaXEpOB JJIsi KOMIUIEKCHOW peaOuIuTalMd Ha MpUMepe
peadbUIUTallMOHHOTO 000PYAOBAHHUS.

[IpakTryeckas 3HAYMMOCTb COCTOUT B MHTErPALIMM CEHCOPHBIX MPUEMOB B

HHSaﬁH-HpOCKTHpOBaHHH MaCCa’>XKHBbIX HOKpBITHﬁ.
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1 HayuyHo-uccieg0oBaTeIbCKast 4aCTh

1.1 IpoGaeMbl afanTANIUM U NIEPCOHATU3ALNH CPedbl

[lepconanuzaius — 3To mpolece, Korjaa cyobeKT CO3JJaeT CBOE MEPCOHAIBHOE
MIPOCTPAHCTBO B cpefie. Ee cylmHocTh 3akimovaeTcs B IeHCTBEHHBIX MPEe0Opa30BaHUIX
UHTEIJICKTyalnbHO M ad()EeKTUBHO-MOTPEOHOCTHOW cdepbl JUYHOCTU JIPYTOro
YeJioBeKa, MPOUCXOJAIIME B PE3YJIbTAaTe NESITEIbHOCTH WHIAWBHUIA. [leaTenbHOCTb
SIBIISIETCS €TUHCTBEHHBIM 3(PPEKTUBHBIM IyTEM YAOBICTBOPEHUS MOTPEOHOCTH B
NEPCOHANIN3AINH, TaK KaK UMEHHO Yepe3 JIeATEIbHOCTh YEIIOBEK MPOJI0JIKAET cedsl B
JIPYTUX JIIOMASIX, TPAHCIUPYET CBOK HMHIWBUAYAIbHOCTH JApyruM. COBOKYITHOCTb
WHINBUIYAIbHO-TICUXOJIOTUYECKUX ~ OCOOCHHOCTEH  YeloBeKa,  IMO3BOJISIIOIINE
OCYILECTBIISATh COLUUAIBHO 3HAUUMYIO JI€ATEIbHOCTh, KOTOpas MpeodpazyeT Apyrux
JrOAEH, MpeCTaBIseT COO0M CIOCOOHOCTH K MEPCOHATU3ALIUY.

Apantanus — 3TO JUHAMHYECKHHM TMpoIecc, MpPH KOTOPOM TOABHKHBIC
CUCTEMBI >KUBBIX OPraHU3MOB MOJJAEPKHUBAIOT CBOK YCTONYHMBOCTH, HEOOXOIUMYIO
JUTSL CYIIIECTBOBAHMSI, Pa3BUTHS U TMPOJOJDKEHUS pOJia, HECMOTPS Ha M3MEHYMBOCTD
yciioBuil. MexaHu3M ajanTaiuu, BRIPAOOTAHHBIA B pe3yjbTaTe MPO0JDKUATEIHLHOM
ABOJIIOLIUM, JAeT BO3MOXKHOCTb CYIIECTBOBAHHS OpraHu3Ma B YCJIOBMSIX CpEJbl,
KOTOPBIE€ TOCTOSTHHO MEHSIOTCA.

[Ipucrnocobnenue cpenoBoro O00BEKTa MWW CHUCTEMBI K OCOOCHHOCTSIM
KOHKPETHOTO Tpoliecca ASSITeIbHOCTH, K MHAWBUIYaIbHBIM 3apocaM MOTPeOnuTeNn
Wi 00pasa KU3HU, Ha3bIBACTCA ajamnTainueld cpenbl. Takas aganTarusi MOXET OBbITh
ocylllecTBiIeHa Oyarojmapsi JByM IpoleccaMm, KOTOpble NOMOJHSIOT Ipyr apyra. K
NIEPBOMY TPOLIECCY MOKHO OTHECTH YeJIOBEKa MJIM OOIIECTBO, KOTOPHIC B TOM WM
UHOW CTENEeHH MOTYT CKOPPEKTHUPOBATH CBOM MOTPEOHOCTH, JUHUIO TOBEACHUS U
TEXHOJIOTUH, JJISI TOTO, YTOOBI MOJIHOIEHHO JKUTh U PabOTaTh B MPEIOCTaBICHHOM
cpene. Ko BTOpomy mpoieccy OTHOCHTCS OOIIECTBO, CTPEMSIEECS] H3MEHHUTh

(dbparMeHThI IPEIOCTABICHHOW CPEJIbl, YIUTHIBAsI CBOM HHTEpECHI [3].
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Hcxons w3 aganTauu cpeibl, HEOOXOIUMO PEIIUTh MPOOJIeMy BOBJICUCHUS
neteit ¢ OB3 B unkimo3uBHOe oOpa3zoBanue. VHKIII03MBHOE 00pa3oBaHHE SBISETCS
OJTHUM M3 IyTeW peanu3anuu JaHHOW 3amaun [4]. MHKIIO3UBHBIM OOyYeHUEM H
BOCIIMTAHUEM HA3bIBACTCS 3aKOHOMEPHBIN MPOLIECC PA3BUTUSI CUCTEMBI 00pa30BaAHUS
B 10001 cTpane Mupa. MHOTHE pa3BUTHIE CTPAHBI BOBJICYEHBI B ATOT MPOIIECC, B TOM
yuciae u Poccus [5]. Pasnyro cremeHb BKIO4YeHHOCcTH geted ¢ OB3 B
00pa3oBaTENbHYIO CHCTEMY XapaKTEePU3YIOT MOHATUS «HUHKIIO3US) M «HHTETPAIUs)
[4].

UccnenoBanuss u  pa3pabOTKH, TNPOBEACHHbIE B 00JaCTU  JIE€TCKOTO
peadUIIMTAlIMOHHOTO O0OpPYOBaHUSI, SBIISIOTCS AKTyaJdbHBIMHU, TaK KaK €€ MOXKHO
00BACHUTH OOJIBIIMM MPUPOCTOM UHUCIEHHOCTH jaeteit ¢ OB3, cocTosmux Ha ydere
neHcuoHHoro (ouma P®. Ilo cocrosiuuio Ha 01.01.2018 r. yuciaeHHOCTH aeTeit
nHBAIMA0B B Poccun coctapnser 655 000, 3To 5,6 % oT 00IIero 4ncia MHBAJIHMIOB.
Eciam cMOTpeTh CTaTUCTUYECKUE JAHHBIE, TO MPOLEHT JETel WHBAIUIOB PACTET, HE
CcMOTps Ha eMorpaduueckuii cnian. Ha pucynke 1 npeacrasieH rpauk 4ucaIeHHOCTH
JIeTeN MHBAIUIOB, COCTOSIIIMX HA y4eTe B cucteMe neHcuonHoro gouna PO ¢ 2011 r

—2019 r (pucynok 1) [6].
& o

&
or“& I
&

201 2012 2013 2014 2015 2016 2017 2018

PI/ICYHOK 1 — YucneHHoCTh JeTen HHBAJINAOB, COCTOANIMX HAa YYCTC B CUCTEMC

MEHCUOHHOTO (oHa B PO
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1.2 Ocobennoctu pusuveckoii peadbunuranuu aereii ¢ OB3

duznyueckoe 310POBbE SABISAETCA OJHUM U3 KPUTEPUEB MTOKa3aTeNel 310pOBbs
nerckoro HaceneHus. CocTosiHHME (PU3UYECKOTO Pa3BUTHS OICHUBACTCS C y4ETOM
JIAHHBIX AHTPOMOMETPHYCCKUX IOKa3aTeNel pasjMyHbIX BO3pacTHBIX rpymm [7,8].
Yaie Bcero, MMEHHO B JIETCKOM BO3pAacTe CTAJIKUBAIOTCS C Pa3IUYHBIMU IMOPOKAMU
pa3BUTHS W HapyMIEHUSIMH (YHKIIMU TICHTPAILHOW HEPBHOW CHUCTEMBI, KOTOPHIE
CBSI3aHBbl C pa3NUYHBIMU (aKTOpaMH, MPUBOIAIIMX K HHBAIMAHOCTU. OIHUM U3
3G ()EKTUBHBIX Mep JEYCHHUS TaKUX OOJBHBIX SBISIOTCS TMPEAYNPEKACHUS U
CBOCBPEMEHHOE BBIBJICHHE 3a00JICBaHMI IIEHTpaIbHON HepBHOM cucTemsl [9,10].

Peabmiuranus mnpeacraBiseT coOON CIOKHBIM IMPOLECC U OTHOCUTCS K
CICTEME TOCYAapCTBEHHBIX, MPOPECCHOHANBHBIX,  COIHATBEHO-MEIUIIUHCKUX,
MICUXOJIOTUYECKHX, TIEJArOTMYEeCKUX U JAPYTUX MEPONPUATHMA, KOTOPbIE HANPABICHBI
Ha TO, YTOOBI MPEAYIIPEAUTH PA3BUTHE MATOJOTUYECKHUX MIPOIIECCOB, KOTOPHIE, B CBOIO
ouepeib, IPUBOAAT K BPEMEHHON MIIM CTOMKOM yTpaTe TPYJAOCHOCOOHOCTH; a TAKKe
Ha 3G (HEeKTUBHOE U paHHEEe BO3BpallleHUE O0IbHBIX U HHBAIUIOB (JI€TU U B3POCIIbIC) B
0O0I1IeCTBO U K OOIIIECTBEHHOMY TOJIE3HOMY Tpyay. Peabuiuranus BkiatoyaeT B ceOs
npoPUIIaKTUKY, JIeYeHUE, MPUCTIOCOOJIEHHE K KU3HH M TPYyAy Mociie OOJIe3HH, U
IpeXJie BCEro — JIMYHOCTHBIN MOIX0 K 00bHOMY YenoBeky [11].

B 3aBucumoctu ot norpedHoctel nuil ¢ OB3 1 MHBAIMAHOCTHIO BBIACISIOT
HECKOJIbKO KOMITOHEHTOB aJanTHBHOU (pusmueckoi KyabTypbl [12]. OmauM U3 HUX
ABJIIETCSl alanTuBHOE (u3MUeckoe BocnuTtaHue (oOpazoBaHue). AJanTUBHOE
duznyeckoe BOCIHUTAHWE — OTO BHUJ AaJalNTUBHOM (U3NYECKON KYIBTYPHI,
yIOBJIETBOpSIOUMI noTpeOHOCTH uenoBeka ¢ OB3 B moaroToBke ero K »KHU3HH,
TPYAOBON U OBITOBOH JEATETHHOCTH, a TAKXKE aJanTHUBHOE (U3MUECKOE BOCIUTAHHE
MO3BOJISIET CHOPMHUPOBATH TMOJIOKHUTEIHPHOEC W AKTUBHOE OTHOIICHUE K aJalTHBHOU
¢usnyeckoil KynpType. B mpoliecce aganTHBHOTO BOCHHMTAHUS B MEPBYIO Ouepenb
HEOOXOJMMO yIEIUTh BHHMAaHHE 3aJadyaM KOPPEKIMH OCHOBHOTO jaedekTa,
COIYTCTBYIOLIUX 3a00JIEBaHMI, a TaKKe BBIPAOOTKE KOMIIEHCATOPHBIX MEXaHU3MOB.

MC}KHpe,Z[MeTHBIC CBA3HM TAKXC HMCIOT OI'POMHOC 3HAYCHHUC B IIPOLCCCC SaHSITPIﬁ,
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KOTJ1a POUCXOJUT OCBOEHUE YMCTBEHHBIX, CECHCOPHO-TIEPLIENITUBHBIX, IBUTATEIIbHBIX
JEUCTBUM W TMOHSATHM, MPH OSTOM MPOUCXOJAT YMCTBEHHOE, HPABCTBEHHOE,
ACTETUYECKOE, TPYJ0BOE U JIpyrue BUAbI BocriuTaHus. CodyeTaHuio padoT COXpaHHBIX
aHAIM3aTOPOB (2 UMEHHO, 3pUTEITHLHOTO, TAKTHIILHOTO U CITyXOBOTO) YACIIECTCS 0C000¢
BHHMaHHUE.

JIBUraTenbHble HAPYILICHUS MOTYT MPOSABIISATHCS B BUJIE MapAIMYEH, Tape30B U
HAaCWJIbCTBEHHBIX JBMKEHUI. OCOOCHHO 3HAYMMBbI U CI0KHBI HAPYIICHUS PETYJISIINI
TOHYCa, KOTOpPbIE MOTYT MPOUCXOJUTh IO THUIY CHAaCTUYHOCTH, PHUTHUIHOCTH,
TUIIOTOHWH, TUCTOHUU. PeueBbie, ICUXUYECKUE U JBUTATENbHBIC HAPYIICHUS MOTYT
OBITh B MPOMEKYTKE OT MUHUMAJIBHBIX 0 MAaKCUMAaJIbHBIX, TO €CTh Pa3HOW CTEIECHU
BBIPAKEHHOCTH.

OT ypOBHSI CEHCOPHOT'O pa3BUTHUS IETEH 3aBUCUT YCIECIIHOCTh YMCTBEHHOTO,
(U3UYECKOTO M OACTETHMYECKOTO BOCIUTAHHUSA. Y JIETEH CcllydaeTcs OrpaHUYCHHE
MaHUMYJISTUBHO-TIPEAMETHOU AEATEIBHOCTH, 3aTPYIHEHUE BOCIIPUSITHS IIPEAMETOB U
HEJIOPa3BUTOCTh  3PUTEIBHO-MOTOPHOW  KOOPAWMHALIMKM  W3-3a  JIBUTATEIbHOU

HemoctarouHoctH [13].

1.3 Macca:k kak 3(ppeKTUBHBIH MeT0/l KOPPEKIUOHHOIT padoThI

Maccaxx OTHOCUTCSI K OTHOMY U3 APEBHEHIINX crIOCOOO0B JieueHus. OH BAUSET
Ha BECh OPraHM3M YEJIOBEKA B LIEJIOM, a TAKXKE SBIAECTCS HEOTHEMJIEMOW YacCThbIO
HEPBHO-TICUXUYECKOTO M (Pu3nyeckoro paszBuTus. B mpoiecce maccaxa uepes
peLenTopbl, KOTOpble HaXOsATCS Ha KOXK€ peOeHKa, MPOUCXOIUT BO3JEHCTBUE Ha
HEPBHYIO cucTeMy. Pa3BuTre Bcex CHUCTEM OpraHn3Ma CTUMYJIMPYET HEpBHAs CUCTEMA,
B TOM YHUCJIE U ONIOPHO-ABUTATEIBHYIO CUCTEMY.

Ecnu anis peGenka peryasipHO IPOBOAUTH MAcCaX, TO MOKHO CIIOCOOCTBOBATh
Pa3BUTHIO CIEAYIOMMX QYHKIUI OpraHu3Ma:

e  VYcuieHnue kpoBooOpaieHus. Tak Kak MPOUCXOIUT WHTEHCHUBHBIA POCT
BHYTPEHHHX OpPraHOB M BCEX TKAaHEW, YCWJICHHBIM NPUTOK KPOBU IETAM KpauHe

HEOOXO0IUM;
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e  [loBblllIeHUE COMPOTUBIAEMOCTH OpraHU3Ma K HHPEKIUAM;

e  BripaGoTka ropMoHa pocTa ¥ 3HI0p(PUHOB;

e  (CrnocoOCTByeT JIydllled ajanTaldyd JETCKOro OpraHu3Ma K YCJIOBHSIM
OKpYXalollen Cpebl;

e  VYBEIMYEHHE BBIHOCIUBOCTU U YCTOMUYMBOCTH K CTPECCY;

o [loBblllleHUE HMMYHUTETA U CIIOCOOHOCTH peOEHKa MPOTUBOCTOSTH
HEOIaronpusITHBIM (paKTOpaM OKPY>KaIOIIEH CPeIbl;

e  ViyumaeT pU3NYECKOE pa3BUTHE U YMCTBEHHBIC CITocOOHOCTH [14].

B mo0oM ciyuae, mMaccaxk MOJIOKHUTEIIbHO BIUSET Ha JCSATEIBHOCTH BCEX
(U3HOJOTMYECKUX CHUCTEM OpraHu3ma, MyTeM pe(IeKTOPHOro BO3JAEHCTBUSA Ha
[EHTPAIbHYI0O HEPBHYIO CHUCTEMY, a TaKKe€ YJIYyYIIaeT KPOBOOOpAIlEHHWE B KOXE U
MbIIIax. B 3aBUCMMOCTH OT MPUMEHSEMOW TEXHUKU M TPUEMOB MAaCCaX MOXKET
OKa3blBaTh KAaK TOHU3HPYIOLIEE, TaK M paccialisiolee AeUCTBHE. YKperseTcs
KOCTHO-MBIIIIEYHBIA KapKac, o0ecreynBas BEPTUKAIM3AIUIO U aJIeKBAaTHYIO paboTy
BHYTPEHHUX OpraHoB [15].

Habop omrymienunii, KoTopble NPUBOAST YEIOBEKAa B pABHOBECHOE COCTOSTHUE,
HAa3bIBAIOT «CEHCOPHOUN aueton». «CeHCOpHAash AUETa» - 3TO MHAWBUAYAIbHBIN ILJIaH
3aHSATUNA U MPOLEAYp, 00ECTIEUMBAIOIINE BBOJI TEIECHBIX OLIYIICHUN, HEOOXOIMMBIX
yenoBeky [16].

OPhexT OT CEeHCOPHOU AUETHI ONIYIIACTCS B TEUCHUE IJIUTEIILHOTO BPEMEHH.
[IpaBunbHO TOIOOpAaHHBIE CTUMYJHPYIONIUE TEJIECHBIC ONIYIIECHUsI (PaKTUYECKu
MOMOTAIOT NIEPECTPANBATh HEPBHYIO CUCTEMY YeJIOBEKa. biaroaapst 3ToMy opranusm
Jy4lle TEePEHOCUT HE3HAKOMbIE OIIYIIECHUS, JIO0bIe IMEPEMEHbI MEePEHOCSTCS C
MEHBIINM CTPECCOM, YIyUIlIaeTcs BHUMaHUE U 00111ee COCTOSIHUE OPraHKU3Ma B I1EJIOM.
BonbnHCTBY AeTel HEOOX0IMMO PACIIMPEHUE CEHCOPHOTO OIbITA, TAK KaK TEJICCHBIM

OIBIT JIETCH MeHee Oorat, 4eM y B3pocibix [16].

1.4 MeToabl 3proHOMHUYECKUX MCCJIeI0BAHNIM
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OOBEKT U3yUYEHUS IPrOHOMHUKH — 3TO CHCTEMA «UEJIOBEK-MaITuHAY) (4ETTOBEK-
MallluHa-cpena). JlaHHyr0 CUCTeMy MOXKHO OTHECTHM K YHCIY OCHOBHBIX TMOHSATHMA
SPrOHOMHUKHU. DPrOHOMHUKA HM3y4YAET OINPEICICHHBIE CBOMCTBA CUCTEMBI «UYEJIOBEK-
MaIIlHa», KOTOpbIe 00YCIOBIEHBI POJIBIO U MOJOKEHUEM YEIOBEKa B cucTeme. Takue
CBOMCTBa HOCSIT Ha3BaHUE YEJIOBEUECKUX (PAKTOpPOB B TexHHKE. JlaHHBIE (aKTOpbHI
bopMHpYIOTCS Ha OCHOBE CIEAYIOMMX 0a30BbIX XapaKTEPUCTUK: MCUXOJIOTHYECKHUX,
COLIMAJIBHO-TICUXOJIOTUYECKHX, (U3HOTOTUYECKHUX, NICUX0(U3NOIOTHIECKHX,
AHTPOMOJIOTUYECKUX U TUTHEHUYECKUX B HX COOTHOILIEHUH C TEXHUKOM.

[IpenmMeToM wu3yueHHs SIBISETCS TPYyJOBas JESITEIBHOCTh  UEJIOBEKA.
JledaTenbHOCTh YEJIOBEKa MU3ydaeTcsl B MPOIECCE B3aUMOICHCTBUS C TEXHUYECKUMU
CpEIICTBAMH B YCJIOBUSIX CYIIECTBEHHOTO BIMSAHUS (PAKTOPOB BHEIIHEH U COI[UATBHON
Cpelbl.

B 3pronomuke ucnoiab3yrOTCsi METOJIbI UCCIAEAOBAHUS, CIIOKHUBIIHNECS B TAKUX
00JIacTsIX, KaK: MCUXOJIOTHS, (PU3UOJIOTHS, COIIMOJIOTHS, TUTHEHA TPYy1a, KHOEpHETHKA,
dbyHKIIMOHATBHASA aHATOMUSA U ipyrue. OCHOBHOM TpoOJIeMOM SBIISETCS KOOPAUHALIUIMA
METOJMYECKUX MPUEMOB, YTOOBI PEIIUTh TY WM UHYIO 3PTOHOMHUYECKYIO 3aj7ady, a
TaK)K€ CUHTE3 pe3yJIbTaTOB, MOJIYYEHHBIX B ITpoliecce aHanu3a. B apronomuke MeTo bl
UCCIICIOBAHUSI YCIIOBHO JEJISITCS HA CleAyroluue 2 Tpynmnbl: 1) aHamuTU4YecKue
(omucarenpHbIC); 2) OJKCIepUMEHTajdbHbIe. UYeTkoil KiaccuduKaluu METO/IOB
SPrOHOMUKHU B SPrOHOMHKE HE CYIIECTBYET, TaK KaK KJIACCU(PUKAIIUU dTUX METO/OB
HEOOXOJMMO OXBaThIBaTh BCE C(hEpbl HUCCICNOBAHMM, MPOAOIIKAIOUUX OBICTPO
pacuMpsATbCs U OKOHYATEIbHO He odopmuBinecs. [loaTomy, paszpaboTka JaHHOU
KJIacCU(PUKALMU SBIISETCS CIOKHBIM MTPOLIECCOM.

DpProHOMUYECKHE METObl UCCIEIOBAHUSI OPUEHTUPOBOYHO MOAPA3AEISIIOTCS
Ha 4 TpynmeL:

1) B mepByto rpyrmimy METOI0B — OPraHU3alMOHHYIO, OTHOCHTCS CHCTEMa
METO/IOJIOTUYECKUX CPEACTB, OOECNeYnBaromas HCCICJOBAHUI0 KOMIUICKCHBIH

MTOJIXO/I;
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2) K BrOpoii Trpymnme OTHOCATCS JMIUPHYECKUE CIIOCOOBI IMOTydeHHUS
JAHHBIX, TAaKHE KakK, caMOHa0oieHne, HaOIIoeHIe, SKCIIEPUMEHTAIbHBIE METO/IbI,
MOJEIUPOBAHUE U JUATHOCTUUECKUE METOIBL;

3) B Tperpto rpymmy (mpreMbl 00paOOTKH JaHHBIX) BXOAST BO3MOXKHBIC
CIOCOOBI KAYECTBEHHOTO M KOJIMYECTBEHHOTO OMUCAHUS JTAHHBIX;

4) K derBepTOil TIpymme OTHOCATCA pa3Hble CHOCOOBI TPAKTOBKU
NPUOOPETEHHBIX JAHHBIX B IIEJIOCTHOM ONMCAaHUU JICSITEIbHOCTU YeJIOBEKa-
MAIlMHHBIX CUCTEM.

Haunbonee oOmmpHON rpynmnoid METOJIOB M3 BBILICIIEPEUHCICHHBIX SBIISECTCA
BTOpas rpynna. BHyTpu 3TOH Tpymibl MOKHO BBIAEIUTH LENbIA PsAJ KOHKPETHBIX
METOJIMYECKUX TPOLICAYP B 3aBHCUMOCTH OT IIeJICH U XapakTepa ucciiegoBanuit [3].

[To muenmio MynunoBa B.M. [17] u 3unauenxko B.II. [18] wmeroms
UCCIICIOBaHUsI B OJPrOHOMHUKE YCIOBHO TOJpAa3leieHbl Ha TpU Tpynmbl: 1)
aHAJIMTUYECKHE (OmMUcaTeNbHbIE); 2) AKCIEpUMEHTalIbHble; 3) pacueTHble. JlaHHBIE
TPYIIIBI METOJIOB TECHO MEPEIIETEHBI MEXAY COOON U MPUMEHSIOTCS, TOTIOJHSAS IPYT
Apyra.

B  pesynbrare  nepedOpMyIMpOBKM  pealbHBIX  33Jad  BO3HHUKAET
sproHomMuyeckas npodiaema. ITH 3a/1a4ll AHATUZUPYIOTCA C TOUKU 3PEHUS BBISIBICHUS
CHelM(PUKN ACSITEIbHOCTH 4YEJIOBEKAa WM TPYIIbl JIOJEed C TEXHUKOH B
IPOU3BOJACTBEHHOM WJIM HMHOW cpefae. DProHOMUCTY HEOOXOAUMO  YMETh
KBaJIM(ULIMPOBAHHO aHAJTU3UPOBATH IPOU3BOJICTBEHHYIO c(hepy AesTeNbHOCTU. B 3Ty
chepy  BXOAAT  MPOU3BOJAUTEIBHOCTH  Tpyla,  yclIOBUA  Tpyla,  Opak,
npo(ecCUOHANbHBIN  OMBIT, TEKy4ecTh KaJapoB, TpaBMaTu3M u jp. Hauano
HPrOHOMHYECKOT0 HCCJIEAOBAHMS IOJOXKEHO C aHAIM3a ACATENBHOCTH YEJIOBEKA U
(GyHKIHOHUPOBAHUS CUCTEMBI '"UesIOBEK-MallnHa'".

Ilenn ananm3a B SPrOHOMHUKE 3aBUCAT OT KOHKpPETHOM 3ajauu. llpum
IPOBEJCHUH SKCIIEPUMEHTAIBHBIX HCCIIEJOBAaHUM, aHAJIW3 HEOOXOAWM [UIsl TOTO,
4yTOOBl BBIOpATh aJIEKBATHYI0 MOJENb JESITEIIbHOCTU U ONPEICIUTh 3aJauyu

sKcriepuMeHnTa. Ecnu HeoOXOAMMO NPOBECTH DJKCHEPTU3Y CHCTEMBI 'UelIOBEK-
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MarmuHa", TOTJa IeNbI0 aHain3a OyAeT BBISIBICHHE KOMIIOHEHTOB CHCTEMBI, TIO
KOTOPBIM OyJI€T IPOU3BOAUTHCS SPrOHOMUYECKAs OI[CHKA.

Ha ananuThueckoM JTame UCCIEOOBAaHHS  OKa3bIBAKOTCS  IOJIE3HBIMU
COBpEMEHHBIE = METOJIbI  MPOEKTHOro aHamu3a. (OCOOEHHOCTH  OpraHu3aluu
B3aMMOJICUCTBUS YEJIOBEKa C TEXHUYECKUMHU CPEICTBaMH, He OOHAPY>KUBAIOIIUXCS B
mpoliecce aHaliv3a, MOTYyT OBbITh  BBISIBJICHBI IYTEM O3KCIEPUMEHTAIBHOIO
uccnenoBanus. OTHUM U3 BaXKHBIX METOJIMYECKUX MPUEMOB SIBISIETCS YCIOKHEHUE
NEATEIIbHOCTH, K MPHUMEPY, MOCTAHOBKA JOMOJHUTEIBHBIX 3a]a4, MOJCIUPOBAHUE
aBApPUNHOM CUTyauuu U Ap. Peanmzanusa Takux CHUTyalluid MOMOXET B BBISIBICHUHU
OJIHOTO TMPEUMYIIECTBA CPEIU JPYTUX NPOEKTHBIX PEIICHUAX B CPABHUTEIBHBIX

uccienoBanusx [19].

1.4.1 DpronoMmuyecknii aHAIH3

MeTtoapl aHanM3a W BBIABICHUS (PYHKIIMOHAIBHBIX CTPYKTYpP Pa3HBIX BUIOB
NeSITeIbBHOCTH pa3padaThIBaeT 3prOHOMUKA.

[Ipy H>proHOMHUYECKOM aHaidu3e HEOoOXOJWMO YYUTHIBATH CIEAYIOLIUE
OCHOBHBIE TPYMIIBI (PAKTOPOB:

1)  VYureHsl M JTaHHbIE yesioBeKa-ornepaTopa (a UMEHHO,
aHTPOMOMETPUUYECKHE, NCUXO(PU3UOIOTHUECKHE, OMOMEXaHUYECKHE U
TUTUEHUYECKHE);

2) OOecneueHbl JIM TPOCTas ¥ €CTECTBEHHAs 11033, JOCTATOYHOE padouece
MPOCTPAHCTBO, BO3MOKHOCTh CMEHBI paboueld TMo3bl, YyAOOHBIH 0030p Bcex
(YHKIIMOHATBPHO BAaXXHBIX Y3J0B M D3JEMEHTOB OOBEKTa, a TaKKe YCIOBHUS Jif
ONEPAaTUBHOIO 0OCITY)KUBAHUS;

3) BbI3bIBaeT M IBETOBOE PEIICHHE TOJIOKUTEIbHBIC IMOIIMHU Y YSIIOBEKA U
IPOUCXOAUT JIM KOMIIEHCAIUsI HEOIAaronpHUsATHBIX BO3IEHCTBUI TPYI0OBOTO MPOLIECCa;

4) Seasercs nu uHbOpMAIUA, IOCTyMAMOIIas K YeJIOBEKY-OIEpaTopy
HATJSAHOM, a TaKKe COOTBETCTBYET JIM JlaHHAs MH(POpMAIUs CIIOXHUBIIUMCSA €ro

NpeaACTaBJICHUAM U CTCPCOTUIIAM JICHCTBUM.
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[TpoBost ’proHOMUYECKUi aHAIU3 HEOOXOUMO YUUTHIBATH:

1) KimmaTtuueckue yclioBus;

2)  MHUKpOKJIMMAT MMOMEIICHHUS;

3) HeoOxomuMmblii pUTM pabOTHI YEIOBEKA-0MEPaToOpa, a TAKKE TOUHOCTh U
yacToTa pabo4ymnx onepaluii;

4) Heo0XoauMOCTh B CMEHE paboueil 1Mo3bl U B3aUMOJICHCTBUE C IPYTUMHU
orepaTopamH, a TAK)KE XapaKTEPUCTUKY OCHOBHBIX MTOMCKOBBIX MapIIPYTOB YEIOBEKa-
oreparopa.

Hcnone3yss naHHBIE yddThIBaeMble (AkTOpsl HEOOXOIMMO  CHENaTh
cleytouiee:

1) TIIpoBeneHue aHanM3a radapUTHBIX Pa3MEPOB OOBEKTA,

2) OmpeneneHre pabOYMX 30H M TpaHUI] pabouero Mecra, a TakKe
YCTaHOBJIEHHE UX COOTBETCTBUI aHTPONOMETPUUECKUX JAHHBIX;

3) Ompenenenre o0ObeMa U KauecTBa ONEPATHBHON WHPOPMAIH, KOTOpas
IpeCTaBICHA Ha MaHesIX 00BEKTa; aHaIm3 179 COOTBETCTBUS
CUXO0(PHU3HOTOTHYSCKIM BO3MOKHOCTSM UejloBeKa-oneparopa [19].

[TomydeHnHble pe3yabTaThl B MPOIECCE IPTOHOMUYECKOTO aHAIHM3a MO3BOJISAT
clienaTh CIeAyIOLIee:

1) PaBHOMEpHO pacmpee/iuTh MCUXO(PHU3UOJOTHUECKUE HArpy3KH Ha
YeII0BeKa,;

2) OOecneunTh ©CTECTBEHHBIN, MJIABHBIA M TOCJICIOBATEIbHBIN pabounii
poIiecc.

s Toro, 4ToOBI OOBEKTHBHO OIICHHUTH BBITIOJHEHHE JKCILTyaTalluOHHBIX,
ACTETUYECKUX, KOHCTPYKTHUBHO-TEXHOJIOTMUECKUX W KOMIIOHOBOYHBIX TpeOOBaHMM
HE0OXOIMMO MTPUMEHSTH ClielalibHbie MeToauku [20].

HopMupoBaHHbIE MO OTHOIIEHHIO K OOpa3lly TEXHUKH, K HampsKEHHOCTH
JESITENPHOCTH 3HAYCHUS NTOKA3ATENEN IPTOHOMUYECKUX CBOMCTB MPOLIECCA, YCIOBHUMI
NESTEIIBHOCTH WM CPEACTB, a Takke CpeAcTB (GOpMHUpPOBaHUS U TOJJCpKAHMUS,
HEOOXOTUMBIX paboTocrnocoOHOCTH YeJI0BeKa-o0meparopa, Ha3bIBAIOTCS

SProHOMHUYCCKUM Tp€6OBaHI/I$IMI/I. IlonsiTue «OProHOMHUYCCKHUC Tp€6OBaHI/I$I» ABIIACTCA
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JIOBOJILHO OJM3KUM (IO CBOEMY CMBICTY U COACPKAHHIO) K MOHITHIO «HH)KEHEPHO-

IICUXOJIOTHYECKHEe TpeOoBaHus» [3].

1.4.2 AHaIM3 aHTPONOJIOTHYECKUX TPeOOBaHM A

AnTpomnonornyeckue (GaxTOpbl MMO3BOJIAIOT  OMPEICIIUTh  COOTBETCTBHE
U3JIeUil BECOBBIM, CHUJIOBHIM M DPa3MEpHBIM JaHHBIM deioBeka. Mcxons w3 3Tux
JAHHBIX MOKHO c(pOopMUpPOBaTh TpeOOBaHUS K GopMme U radaputaM 0ObEKTa, a TaKKe
K DJIEMEHTaM OpraHoB ynpasiieHus (popma u pa3mep pydek, KHOIOK U pbryaroB). [Tpu

pa3IM4YHBIX IOJIOKEHUSAX paboTa yeloBeKa-oneparopa TpeOyeM COOTBETCTBYIOLIUX

pa3mepoB myJsibToB (prcyHokK 2) [3].

Pucynox 2 — B3auMocBs3b 10JI0KEHUS orepaTopa U rabapuToB MyJbTa

AHTpOTIOMETpPHUSI HAXOAUT CBOE IIMPOKOE MPUMEHEHHWE B MEAHIMHE, B
OCHOBHOM IIpH M3YYEHUU (PU3UIECKOTO pa3BUTHs. J[JI1 TOTO, YTOOBI KOHTPOIMPOBATH
dbu3ndecKkoe pa3BUTHE JETEH aHTPOIOMETPHUS WUTPACT BAXHYIO POJIb, MOKA3aTEIH
dbopMHpOBaHUS OpraHWU3Ma W POCTA OMPEICIAIOTCS UMEHHO aHTporoMerpueii. Ha
MEPBOM TOJY KU3HH MEIOCMOTp peOeHKa (M3MEepeHHE pOoCTa, Beca, OKPYKHOCTU
TOJIOBBI, TPYIH | JIP.) JOJDKEH TPOU3BOIUTHCS €KEMECSIYHO, B JOITKOJILHOM BO3PacTe
MEJOCMOTpP HEOOXOIUM HE MEHEe JBYX pa3 B TOJ, a Yy IIKOJbHHKOB OH JOJDKCH
MPOBOJUTHCA €KeromHo. I[Ipu Takux CHUCTEMAaTHYECKUX aHTPOIOMETPHUECKUX
U3MEPCHUSX JCTCH MOXKHO CBOCBPEMEHHO BBISBUTH HApPYIICHHS (HU3HYESCKOTO

Pa3BUTHA, KOTOPBLIC MOIYT MABJATHCA PaHHHUMH IIPpU3HAKAMHA 3a00JICBaHUM  WIIH
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CBHUJICTEJILCTBOBATh O HApYyWICHUAX pexuma. lIpocrenmme u3MepeHUs MOXKHO
IIPOBOJUTH U IIPU CAMOKOHTPOJIE. AHTPOIIOMETPUYECKUE PE3YIIbTAThl IPUMEHSIOTCS B
IPOMBIIIJIEHHOCTH B Ipolieccax pa3pabOTOK OCHOBHBIX CTAaHIApTOB Ha MeOEb,
pa3zMepbl 00YBH U OJ€XKbI, IPH MPOEKTUPOBAHUU U T.[.

AHTpPONIOMETPUYECKNE NPU3HAKU IOAPA3ACIAIOTCS HAa IPrOHOMHYECKHE U
Kjaccuueckue. M3yuas nponopuum Ttena, Mop¢oJIOrMIO BO3pacTa M CpaBHUBAs
MOp(}OTIOrHUecKre XapaKTePUCTHUKU PAa3HBIX TPYII HACEICHUS, HCIOJIb3YIOTCA
KJIACCUYECKUE AHTPOIIOMETPUYECKUE IPU3HAKU. 1Ipu NpoeKTUpOBaHUU pa3IMYHBIX
W3JICNIAM U OPTaHU3ALMU TPYJa UCIOIB3YIOTCS SPrOHOMHAYECKUE NTPU3HAKA. JlaHHbIE
IIPU3HAKH, B CBOIO OYepedb, NEIATCS HAa JIWHAMUYECKHE W crathdeckue. llpu
HEU3MEHHOM ITIOJIOKEHHMU Tejla ONPEIEIAIOTCSA CTaTUYECKUE NIPU3HAKU. TakKe K HUM
OTHOCATCA TrabdapuUTHBIE pa3Mepbl U pa3Mepbl OTIEIbHBIX yacTedl Tena. Pa3zmepsi,
KOTOPBIE U3MEPAIOTCA B IPOLIECCE NEPEMELIEHUS TeJla B IIPOCTPAHCTBE OTHOCATCS K
JUHAMUYECKUM Inpu3Hakam. K XxapakTepucTHKaM TakuX IPU3HAKOB OTHOCATCS
YIJIOBBIE U TUHEHHBIE epeMelieHus. JJuHaMmuueckrue Npu3Haku OObIYHO HCIOIB3YIOT
JUISL OTIPENICIIEHMS YIJI0B IIOBOPOTA PYKOSATOK, ONPEAEICHUs 30H BUAUMOCTH U T. 1.

AHTpPOITIOMETPUYECKUE TPU3HAKKA I JI€TEW CrPyIIIHPOBAHBI 10 POCTOBBIM
rpynnaM. OTH NPU3HAKKM HEOOXOAUMBI JUIsI TOTO, YTOOBI OMNPENENSITh pa3Mephbl
U3JICIUNA U 3JIEMEHTOB. J{J151 TOT0, 4TOOBI OIPEAEIUTh POCTOBbIE ITPYIINBI OPUEHTUPAMU
WU3MEPEHUS CIY’KAT AaHTPONOMETPUYECKHME TOYKH, IIOCKOCTH W JMHHH. KpaiiHue
aHTPOIIOMETPUUECKUE TOUKU (PUKCUPYIOTCS MO BHEIIHEMY CTPOEHUIO YeJIOBEKa U 1O
«HanboJiee BHICTYIAIOIMIMM TOUKAM», PACIIONIOKEHHBIX Ha MSATKUX TKAHSIX TYJIOBHINA,

Tieya, nperieubs, KUCTH, Oepa, TOJICH! U CTOMBI [3].

1.5 IlpoexTHpoBaHKe padovyero NPOCTPAHCTBA U padoyero Mecra

[IpoexT moimKeH mpeaycMaTpruBaTh Kak CTAOMIBHOCTh pabOUrX 103, TaK U UX
MOOMIBHOCTE. [IpoekTupys pabouee MecTo, B TEPBYIO oOuepelb, HEOOXOJAUMO
00ecTneunTh HaJIeKHOCTh, 0€30MaCHOCTh U CTa0MIBHOCTH. [IpoekTupoBanne pabouero

MecTa BKJIIOYAeT B ce0si aHaiIu3 pabovyuX 1M03, MYCKYJIbHBIX YCHUJIMHA U JBUKCHUM, a
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TAKKC PasMCPOB UYCIOBCUCCKOI'0 TCJa. H3-3a MMPOAOJDKUTCIIBHOIO CTAaTHYCCKOTO
MYCKYJIbHOTO HaIIPAKCHUA pa6oqI/Ie IMO3bI MOT'YT BbI3BATh YTOMJICHHC. I[OHYCTI/IMBI

OIpe/IeIICHHBIC BapUaHThl padbounx 1mo3 [3].

1.5.1 OnpenesieHue 30H BUAUMOCTH

30HBI J1OCSTAaEMOCTH OIPENEISAIOTCS HE TOJBKO pa3MepaMu 4acTed Tena, a
TaK)K€ TOYHOCTBIO M CKOPOCTBIO JIBHXKEHHMM PyK B 3THX 30HaX. DopMasbHBIE «30HBI
NOCSITaeMOCTH» CIEAyeT IIOHMMaThb B KadyeCTBE 30H PACIOJIOKEHHS OpraHOB
yHOpaBieHHs. 30HbI JOCATAEMOCTH Ha TOPU30HTAIBHOM MJIOCKOCTH MPEACTABICHBI HA

pUCYHKeE 3.

MM . MM
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200 200
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PucyHok 3 — 30HBI 1OCATAEMOCTH B TOPU30HTAIIBHOM IJIOCKOCTH

Camoii onTuManbHOM 30HOH siBIsieTcs 30Ha 1. DTa 30Ha Hanbosee y1o0Ha Kak
B BEPTUKAJIbHOMN MIIOCKOCTH, TaK M TOPU3OHTaNIBHOM. 30Ha | mpeaHa3HaueHa, 4ToObl
BBITNIOJIHATh OYEHb YacThle M Hanloyiee TOUHbBIE JBUKEHHS, KPOME 3TOr0, B JaHHOU
30HE MOXXHO pa3MellaTb 4YacTO HCIOJb3yeMble M Haubosiee BaXKHbIE OpTaHbI
yIpaBJICHHUS.

30HOH JIETKOM IOCATAaEMOCTH SIBJIETCS 30HA 2. B 3TOIl 30HE BBINOJIHAKOTCS
JNOCTATOYHO YaCThle U TOYHBIC JBWKCHHS;, DPA3MEIIAIOTCS YaCTO HCIIOIb3yEMBIC

OpraHbl yIpaBJIeHHUS.
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30Ha 3 sBISETCS 30HOM ISl PEAKUMX M MEHee TOYHBbIX JBMkeHHid. Ha
BBITMIOJTHEHHE TAKUX JBIKEHUN HE0OXO0UMO 3aTpaurBaTh OoJiblie BpeMeHu. B 30nHe 3
pa3MeImaroTcs peAKO UCTIONb3yeMble U MEHEE BasKHBIE OPTaHbl YIIPABICHUS.

JIBM>KEHUS PYK C3a/11 C TOBOPOTAaMU TYJIOBHUIIIA OTHOCSTCS K HAUOOJIee peIKiM
IBHOKCHHSIM [21].

Ha pucynke 4 mpexacraBieHa 30Ha BUJUMOCTH JIETCKOT'O OPTOIEAUYECKOTO

CTYJIa-OIIOPBI JUIS JANbHENIIEH HHTETPALUA CEHCOPHBIX MOBEPXHOCTEM.

PucyHok 4 — 30HBI JOCATAEMOCTH OPTOIEINYECKOTO CTYJIa-OMOPBI

1.5.2 KoHcTpyKTHBHBIE TPeOOBAHNS K OPraHaM yIpaBJeHUsI

Ot caenyromux (akTOpOB 3aBUCAT NPOECKTUPOBAHME U BBIOOP OpPraHoB
YIPABJICHUS:

e  CrpyKTypa U OCOOEHHOCTD AESTEIbHOCTH YEJIOBEKA;

e  AHTpPONOMETPHYECKHE M TCUXO(PU3UOJIOTHYECKUE XapaKTePUCTUKU
YEJI0BEKa;

e  VYhpaBisAOIIME JEWUCTBHS, KOTOPBIE BBIINOIHIET YEJIOBEK-OIEPaTOp
(BBIKJIFOYEHHE, BKIIIOUEHUE, IEPEKITIOYEHUE U PETYJIMPOBAHUE);

e  Pabouee nojokeHUE TENA YEIOBEKA, a TAK)KE XapaKTEPUCTUKU pabOunx
JIBU>KCHU;

e  TexHHUYECKHE XapaKTEPUCTUKH OOBEKTA YIPaBICHUS;

e  MecTo pacnoIoKeHNs OPraHOB YIIPABICHUS;
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e Pabouas cpega u ee XapakTEepUCTUKU (BUOpamus, IIyM, IOMEXH,
OCBEIIEHHOCTH U JIp.);

e  Hannuwme nnm orcyrcrBue CU3 (cpeacTB MHAMBUIYAIBHON 3aIUTHI) WU
CHELIOAEKIbI.

CymiecTByIOT Kak py4Hble, TaK W HOXHBIE OpraHsl ymnpasieHus. boiee
BOCTPEOOBAHHBIMU SIBJIIIOTCSI PyYHBIE OpraHbl YIIPaBJICHUA, TaK KaK PyKaMH MOYKHO
YIPaBIATh MHOXECTBOM OpPraHOB pa3jMYHOTO THUIA, a JJS HOI' MOXET OBITh
IIpEeIHA3HAYEHO HEe 0oJiee ABYX OPraHOB YIPABIICHUS.

Pa3memias oprassl yrpaBieHHs, HEOOXOJUMO YUUTHIBATh CIAEAYIOLIEE:

e HeoOxomumple TpeOOBaHMS K TOYHOCTH JIBJKEHUH M HX 4YacTOTE;
NEeSATEIbHOCTD YEJIOBEKA; MPUIIOKEHHbBIE YCUITUS U TPEOOBAaHMS K HUM; (DOpMUpPOBaHHE
pabodeil Mo3bl W TOJOXKEHUS TeJa; pa3Mepbl MOTOPHOIO MPOCTPAHCTBA; YCIOBHS
CEHCOPHOTO KOHTPOJIS, TOUCKA U Pa3IMUYEHUs OPraHOB yIPaBIICHUS;

e Unentuduxanus (QyHKUMH OpPraHoB YIpPABJICHUS; BO3MOXXHOCTh
OITACHOT'O MU3MEHEHUS NOJIOXKEHUSI OPraHOB YIIPaBJICHUS.

Oprasbl ympapieHuss Ha paboyeM MecTe pa3MEelalTCsl OTHOCHTENIbHO

YyeJoBeKa-oneparopa, pyninyupoBaHUs U B3aUMHOI'O PACIIOIOKEHUS Ha TTaHEIIU .

1.5.3 Pa3menieHue OpraHoB ynpaBJieHUs] M UX IPYNIIHPOBKA

brarozapst 3proHOMHYECKH BEPHOMY PaCcIOJIOKEHUIO OPraHOB YIIPABJICHUS Ha
paboueM MecTe TMOBBIIIAETCS HANASKHOCTh U IP(HEKTUBHOCTH PAOOTHI CHCTEMBI.
Oprassl ynpaBiIeHHs TPYIIUPYIOTCS B MOTOPHOM IPOCTPAHCTBE WJIM HA HECKOJIBKHUX
ydacTkax pabouero mecrta. OprasHbl YIpaBJI€HHs, KOTOpbIE YacTO HMCHOJb3YHOTCS,
ClIelyeT pacrojaratb B Npelaeiax ONTUMajbHOM 30HBI 1, a opraHbl ynpaBlieHUs
BTOPOCTEIIEHHOTO JCHCTBUS CJIEAyeT pa3MelaTb B IMpeaeax MUHUMaIbHOU U
MaKCUMAJIBHOW TpaHMIbl MOTOPHOro mpoctpaHctBa. (C  MpaBO  CTOPOHBI
pa3MeIarTCsl OpraHbl yNPaBJICHHUsS MOCTOSHHOIO JEMCTBUS, M0 NMPUYUHE TOTO, YTO

OOJBIIMHCTBO JIOJEH pabOoTaIOT MPaBO PYKOIl.
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Takoke, pa3MellleHre OpraHoB yIPaBJICHUS] BO MHOTOM 3aBUCHUT OT XapakTepa
pabouero JBWKEHHS (JaBlE€HUE, BpallleHUE, TOJKAHUE U Jp.) U JOJKHO
CIIOCOOCTBOBATh MOJJIEPKAHUIO PAIIMOHATILHON paboueil Mmo3bl (MpSAMOW KOpmyc,
VCKJIFOYEHHE YaCThIX HAKJIOHOB, [IOBOPOTOB I'OJIOBBI, IEpKaHUs pyK Ha Becy U 1p.). B
TOPU30HTAJIBHOM MJIOCKOCTH HA CPEIHEHN JIMHUU OT MAaKCUMAJIbHBIX U MUHUMAJIbHBIX
IpaHUll JOCSITaeMOCTH MO MIyOMHE M IIUPHUHE PaACIIOIaraeTcsi ONTHMAalIbHAsl 30HA
yrpasieHus. OyHKIHOHAIBHO BAKHBIE H YaCTO MCIIOJIb3yEMbI€ OpTaHbl YIPABICHHUS
HEO0OXOJMMO pacroyarath B IMpejenax MakCUMaJIbHOW M MUHHUMAJIbHOM TpaHUIaxX
J0CSITAeMOCTH MOTOPHOTO IIPOCTPAHCTBA.

Oprasnbl  ynpaBlieHHS HEOOXOJUMO JIOTMYECKH CIPYNIUPOBBIBATH B
OINPEJEIICHHYIO ITPOCTPAHCTBEHHYIO CTPYKTYPY HE3aBUCUMO OT THIIA C YYETOM
CIEAYIOMMNX (PaKTOPOB:

e  ODyHKUMOHAJBLHOTO Ha3HauYeHHs (IPUHAMJIEKHOCTh K KOMILIEKCY
o0opy10BaHusl, CHCTEME WJIM arperary);

e  AJropuTMa MCIOJIb30BaHUS B 3aBUCUMOCTH OT JIEATEIILHOCTH ONEPaTOpa;

e  Bpemenu ucnosib3oBanus;

e  3HaYMMOCTH OpraHOB VYIPABJICHHUS W XapakTepa pPEKUMOB pPadOThI
CUCTEMBI JJisi paboThl Bceil cucTeMbl B LelAOM. [Ipy HEBO3MOXHOCTH BBIIIOJHEHUS
JAHHBIX ~ TpeOOBaHUM  cleAyeT TIpyNNUpOBaTh  OpraHbl  YHOpaBIEHUS IO
GyHKIIMOHATFHOMY HAa3HAUYEHUIO CUCTEMBI.

Br160p HOXKHBIX OPTaHOB YIIPABJICHUS 3aBUCHUT OT CJICIYIONINX (PaKTOPOB:

e Pa3rpy3ka pyK W CHATHE H3JIUIIHUX MBIIIEYHBIX HArpy30K, KOTOpPBIE
BBI3BIBAIOT YTOMJICHUE;

e Bribop u ycraHoBka paboyero TMOJIOKEHUS OpraHa yHpaBieHHs
(BKITFOUEHHE — BBIKJIIOYEHHE; ITYCK — OCTAaHOBKA);

e  BricTpas peryauporka [3].
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2 AHAJIM3 aHAJIOTOBOI0 cOOPa M MPUEMOB CEHCOPHOH MHTEerpauuu

2.1 IlpoBeneHue NATEHTHOIO NMOMCKA

[Ipexxne yem co3gaTh HOBOE H3JEIME, NPOAYKT WJIM TOBAp HEOOXOIUMO
IIPOBECTU MATEHTHOE HCCIIEJOBAaHKUE, YTOOBI BBIIBUTH 3allaTEHTOBAHHBIE WU3JETUS U
TexHonoruu. Pa3zpabaTeiBaeMoe M3leIHe JODKHO 007aaTh «IMAaTEHTHOM YHCTOTON
JUISL TOTO, 4TOOBI M30€XKaTh MAaTEHTHBIX CHOPOB. /{151 TAKOTrO MOMCKA HUCIIOJIB3YIOTCS
pa3Hble mareHTHble Oa3bl: 0a3pl CIIIA, eBpomneiickue, a3MaTCKUE, POCCUMCKUE H
CHeUaInu3upOBaHHbIe 0a3bl, KOTOPHIE COOTBETCTBYIOT TEXHUYECKOMY 3aJaHUIO.
bnaroaapst naTeHTHBIM 0a3aM MO>KHO MOJIYYUTh MHOTO HH(pOpMAIUH JIJIs pa3paboTKu
U3JI€TUs, BO3SMOXKHOCTh 00y4aThCsl U BUAETh CYLIECTBYIOUIUE MOJIEIHN U HAPAOOTKHU.
B Hux 10 Menoueli onucanbl CBOMCTBA U (PyHKIIMHU 3alaTeHTOBAaHHBIX perieHuil. Ctout
OTMETHTb, YTO ITATEHTYETCS UMEHHO PELIEHNE, KOTOPOE PEaM3yeTCs B U3/IEIIUN.

JUist moael ¢ orpaHUuYeHHBIME BO3MOYKHOCTSIMU CYHIECTBYIOT KaK aKTHBHBIE,

TaK U MacCUBHbBIC TPEHaXKEPHI [22].

2.1.1 KoppeKTop 0CaHKH H MOJIOKeHHS Tesia pedeHKa

JlanHOE€ M300pETEHHE OTHOCUTCS K MEAWIIMHCKONW TEXHHWKE, a WMEHHO K
U3IeTUsAM JUIsl JleTeid ¢ 3a00JIeBaHUSIMHU HEPBHOM CHUCTEMBI, M MOXET OBbITh
WCIIOJIb30BAHO B HEBPOJIOTHU U OPTOINEIWH, a TaKKe BO BpeMs TMPOBEICHUS
TUTHCHUYECKUX TPOIEAYpP, KOPMIICHHS, OOIICHUS M Pa3BUBAIOIIMX 3aHATHHA C
pebenkoMm. KoppekTop cocrouT wu3 THOKON HaKIaaKd B BHAE (HUKcaTopa M
3aTSATUBAIOIICH CHCTEMBI B BUJIC ITOJICPKUBAIOIIETO (UKCATOPA.

[Ipu pa3zpaboTke JaHHOTO H300peTeHUs ObUIM PACCMOTPEHBI JIpyrue
3aIaTeHTOBAHHBIC YCTPONCTBA JJIsI KOPPEKIIMA OCAHKH U OBUIT BBISBIICH CIEAYIOIIUN
HEJIOCTATOK: C WX IOMOIIBI0 PEOCHOK HE MOXKET OBITh HAIOJITO 3a)UKCUPOBAH Ha
CTyJie B BEpTUKAIbHOU T03e. Ero HOmeHWe MOKHO OBITh HEMPOIOJDKUTEIBHBIM H

PCKOMCHAOBAHO BpPAa4YOM-OpPTOIICAOM, TaAK KaK JaHHOC I/I306pCTCHI/I€ ABIIACTCA
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Je4eOHbIM CPEJICTBOM M CIIOCOOCTBYET PpACHpSMIICHHIO IO3BOHOYHMKA DPEOCHKA.
JlnutenbHOE K€ MPUMEHEHNE MOKET HAHECTU BPEJ UJIM OKa3aTh HEraTUBHOE BIIMSIHUE
Ha OpTraHu3M peOeHKa.

3anaya JaHHOTO M300peTeHHs — pa3paboTKa yCTpoHcTBa It (HGOPMUPOBAHHUS
HAaBBIKA [TIOCTYPAJIbHOIO KOHTPOJIA TEJIA y AETEH PAHHEr 0, JOIKOIBHOTO U IIKOJIBHOIO
BO3pacTOB C TSDKEIBIMU 3a00JIEBAHUSMU HEPBHOM CHUCTEMBI.

W3 ¢opmynsl u300peTeHHs] BUIHO, YTO KOPPEKTOP COCTOMT U3 THOKOMN
HaKJIaJKU B BUJIE (PUKCATOpA U 3aTSATUMBAIOLIEH CUCTEMbI B BUJE MOAIEPKUBAIOIIETO
¢ukcaropa. I'mOkas Hakiagka I (QUKCAMM Tejla B BEPTUKAIBHOM 103€
MPEACTABIIAET COOOM MOSAC, OXBATHIBAIOUINI TOPC PEOCHKA OT MOAMBIIICYHBIX BIIA/IUH
1o Oeznep, umeeT OpeTenn, Ha U3HAHOYHOM CTOPOHE KOTOPBIX MPUIINTA MATKask 4YacTb
TecbMbl velcro. Ha mnpaBom kparoo Hakilagkd MO BCEd €€ IIMpUHE MPHUIINTA
(UKCHPYIOIIas IUIOCKOCTh M3 )KECTKOM 4acTH TeChbMbI VEICr0, a ¢ i3HaHOYHOI CTOPOHBI
Ha HakJaJKe MPUIINTa MsrKas 4acTh TecbMbl velcro. IlonnepkuBaromuil puxcarop
UMEET LEHTpalbHBIA M JBa OOKOBBIX peMHsA. Ha 1eHTpambHOM peMHE NpHIIHUTA
KECTKasi 4acTh TeCbMbI velcro, Ha OOKOBBIX PEMHSIX MPHUILUTHI MATKHE YacTU TEChMBI

velcro (pucynok 5) [23].

oy

Pucynok 5 — KoppekTtop ocaHkH 1 MOJI0KEHUS B M03€ CUS HA CTYJIE

2.1.2 Maccaxep aJs Teja

JlaHHBIM Maccaxep JMJIsI Teaa OTHOCUTCS K MEOUUMHCKOW TEXHUKE,
MpEeIHA3HAYCHHBIM  JIIT  TPOBEACHHS  JICUeOHOTO W O3J0POBUTEIHHO-

HpO(bI/IJIaKTI/I‘ICCKOI‘O MaccCaxxa Teja, COACPKUT HECKOJIBKO MAaCCa>XHbIX 3JICMCHTOB B
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BUJIE IApO0OPa3HBIX (hparMeHToB co chepuueckoil padbouei MOBEPXHOCTHIO, KOTOPHIE

COeMHEHBI (PUKCUPYIOLINMHE dJIEMEHTaMHU ¢ 00pazoBaHreM (popMEI mapa (PHCYHOK 6).

Pucynok 6 — [llapukoBsIii Maccakep AJisi Tena

B mapukoBoM Mmaccakepe BBIJEIEHO TO, YTO OH CHAa0XXEH CTATMBAIOLINM
o0pydeM, y KOTOpOro (MKCUPYIOIIUN 3JEMEHT BBIIIOJIHEH B BHUAE KPECTOBUIHOTO
KapKaca, COCTOSILIEr0, B CBOIO OuY€pellb, U3 JBYX B3aUMHO NEPIEHIUKYJSAPHBIX U
KECTKO COCTUHEHHBIX MEXAYy COOOW MO JMHHUSAM HX JTUAMETPOB JBYX KPYTJIBIX
acTuH. Takke MacCaKHBIM JIEMEHT MOXKET OBITh BHITIOJHEH B BUJE TEPMETUIHON
€MKOCTH U 3all0JHEH TEPMOAKKYyMYJIHPYIOIIUM BEIIECTBOM HIIM BELIECTBOM, KOTOPOE
CIIOCOOHO COXpaHHUTh X010 Pabodas MOBEpXHOCTh MaCCaXKHBIX SJIEMEHTOB COCTOUT
U3 BBICTYIIOB Pa3IMuHON (POPMBI, KOTOPBIE YCHUIIMBAIOT MAaCCAXKHBIN 2P HEKT.

Texnuueckuii pe3yabTaT TAKOTO Maccakepa — pacimpenre GyHKIIMOHATbHBIX
BO3MOXXKHOCTE ¥ TOBBIIICHHE TEPaneBTHUECKON J(PQPEKTUBHOCTH 3a CUET

JIOTOJTHUTEILHOTO TEPMOKOHTPACTHOT'O Bo3ieicTBHs [24].
2.1.3 Maccasep 1Jis1 CHUHBI C OTIOPOH
Mogenb JaHHOTO Maccakepa OTHOCHTCS K MEAUIMHCKOW TEXHHKE, B

YaCTHOCTH K CpCACTBaAM, IIPCAHA3HAYCHHBIM JI1 IIPOBCACHHA MacCCaKa CIIMHBI

(pucyHoOK 7).

33



Pucynok 7 — Maccaxep 11l CHUHBI

YCTpPOHWCTBO COAECPKUT ONOPBI, BHITOJHEHHBIE C NA3aMHM Ui YCTAHOBKHU
MacCCaXHbIX 3JIEMEHTOB. OJIEMEHThl M3TOTOBJIEHBl OJMHAKOBBIMU 10 (GopMe U
pa3MepaM B BHJIE CETMEHTOB C Na3zamH Juisl MaccaxkHoro s¢@dexra. CtangapTHoe
KOJIMYECTBO 3JIEMEHTOB (PEryJupyercs B 3aBHCHUMOCTH OT LUIMPHUHBI CIIMHBI) PaBHO
YETBIPEM, IIPU HEOOXOJUMOCTH MOKHO JTOOABUTH 10 OAHOMY 3JIEMEHTY C OOKOB (BCETO
miectb). /laHHbIE 371€eMEHTHI pacrosiaratoTcsl nonapHo. LleHTpasibHblE 37€MEHTHI B
KOJMYECTBE JBYX IUTYK paclojararoTcs BJOJb ITO3BOHOYHMKA JUI Maccaka
MPOJOJIBHBIX MBI M UMEIOT HAMBBICIIYI0 TOUYKY MOAbEMA [Jisi MaKCUMalbHOTO
s dekra. [locnenyromue 3eMEHTbl YCTAHABINBAIOTCS HUXKE LIEHTPAJIBHBIX JIBYX, HO
Ha OJMHAKOBOM YPOBHE, ISl TOTO, YTOOBI «pacnpaBUTh JIOMATKW», YTOOBI MBILIIIBI

CIIMHBI PACIIPaBHIIMCh HC TOJILKO BAOJIb IIO3BOHOYHHKA, HO U ITOIICPCK IMO3BOHOYHHUKA

[25].

2.1.4 Moayab HANIOJILHOI'0 MACCAYKHOTO MOKPbITHS

Moaynb HamoJIbHOIO MAaCCaXXHOTO TIOKPBITUS OTHOCHUTCS K MAacCa)KHbIM
CpEeICTBaM HIYKHUX KOHEYHOCTEH YeIOBeKa C aKynpeccypoil peieKCOreHHbIX TOUEK,
a TaK)Ke MOYKET UCIOJIb30BATHCSA I MPO(PUIAKTUKY U JICYEHHS KOCOJIANOCTH Y ACTei.
Kpome »srToro, Maccaxep mpenHa3HAYeH Mg peNaKkCallMii MBI  HKHUX
KOHEYHOCTEH, MPOPUIAKTHKN MPOCTYIHBIX 3a00J€BaHUMN, a TaKKe IS yIIyUIICHUS
KpOBOOOpAILIEHHSI TOCE HArpy30K M YKPEIUICHUS CEpAEUHO-COCYIUCTON, HEPBHOM,

UMMYHHOH W JApPYruX (PYHKIMOHAIbHBIX CHCTEM denoBeka. [lomumo pemakcanuu
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MacCaXxep MNpeIaracT KOMIUIEKC MEPONPHUATHH IO JICUCHUIO PA3BUTUS BHUMAHUS,
KOOpJMHAIIMA JBHXKCHUS W HABBIKOB COXPAHCHUS PABHOBECHS HA OTPAHUYEHHOU
MOBEPXHOCTH Yy JETEH, a TaKKEe HAJEKHO COCAUHATH MACCAKHBIE MOAYJIU MEXKIY
co0oif ¢ 00pa3oBaHMEM MAaCCAKHOTO MOKPBITHS HEOOXOAMMOW JIsi KOHKPETHOTO
ciydast opMbl U JUTUHBI.

HarmonbHpIi  mpsAMOYTOJIBHBIA MACCaKHBIA 3JIEMEHT, BBINOJHEHHBIN U3
yOpYyroro mMarepuaina, CHa0KeH MOJIbIMA BHYTPU MAacCaXXHbIMU BBICTyIaMU, KOTOPHIE
pPACHOJIOKEHBI PSAJIaMU Ha MOBEPXHOCTH MOAYJISI U HE MMEIOLIMMHU HamoJHuTeNs. B
LIEHTPE MOJYJIS BBIMOJHEHA BCTABKa B BUJE CTOIbI, C(HOPMUPOBAHHAS MACCAKHBIMU
BBICTYIIaMH, HE HWMEIOUIMMH TOJIOCTH BHYTPHU ceO0sl, a KpOMKAa MOJIYJs MO BCEMY
MIepUMETPY CHaOXKeHa JIEMEHTaMH 3aMKOBOT'O COCTUHCHMS.

OTnuuuTENbHBIMA TIPU3HAKAMHM JAHHOTO Maccaxepa sBJISETCS TO, 4YTO
pPACIIOJIOKEHHBIC PSJaMU TMOJIBIE BHYTPU MACCAXKHBIC BBICTYIIBI HE 3arlOJIHCHBI
HanmojHuTeneM. Moayinb UMEET CIEUHalbHYK) BCTaBKY B  BHJIE  CTOIIbI,
c(hOopMUPOBAHHON MAaCCaKHBIMU BBICTyIIaMU, HE UMEIOIIMMHU MOJIOCTH BHYTPH ce0sl, a

caM MOIOYJb II0O BCCMY IICPUMCTPY CHAOXXKEH DJIEMEHTAMHU 3aMKOBOTO COCIMHCHUA

(pucyHOK 8).

Pucynox 8 — Monynb HamoOILHOTO MACCAKHOTO MOKPHITHS
Henmocratrok pgaHHOrO mMmaccaxkepa — 3TO CIOXKHOCTb KOHCTPYKIHUH,

HEBO3MOKHOCTBh HCIIOJB30BaHUA €TI0 AJII BBIITOJIHCHUSA yr[pa)KHCHI/Iﬁ B JICYCOHBIX
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HensX W Iuioxas (puKcanus MOIyJied Ha MacCaXHOM HACTHIIC H3-3a OTCYTCTBUS
MEXaHU3Ma COSAMHEHUS MOIYJICH MEX Ty COOO.

3agadeil TMONE3HOW MOJENIH SIBJISIETCS YNPOUIEHWE KOHCTPYKIIMU MO
HAITOJIBHOTO TIOKPBITHS, a TaKXKe yiaydlleHue (pukcaruu MOAyJied mpu Habope ux B
MacCCaKHbIM HACTHUIL.

JIOCTOMHCTBOM JaHHOUM MOJIEINIH SABJISIETCS TO, YTO B 3aBJICHHOM TEXHHUYECKOM
pEUIEHUH HAIMOJIBHOE NPSIMOYTOIBHOE MaCCaXXHOE MOKPBITHE BBIMOIHEHO U3 YIIPYTOro
MaTepHuaia U CHa0XXeH MOJIbIMA BHYTPH MacCaXKHBIMU BBICTYIIAMH, PACIIOJIOKEHHBIMU
pAlaMH Ha MMOBEPXHOCTU MOYJISl, HE UMEET HAMOJHUTENSI BHYTPH TOJIBIX BBICTYIIOB, a
KPOMKa MO/JTYJIsI TTI0 BCEMY MTEPUMETPY CHAOKEeHA SJIEMEHTaAMH 3aMKOBOT'O COETUHEHMUS.

N3 ¢opMynbl TONIE3HONW MOJAENIH BBISBIEHO, YTO MAacCCaXHOE IMOKPBITHE
BBITIOJTHEHO U3 YIIPYTOro Marepuaina U CHaOKeHO MOJILIMUA MacCaKHbIMU BBICTYIIAMH.
OTnanumne AJaHHOTO MOAYJIA B TOM, YTO BHYTPEHHHE MACCayKHbBIE BBICTYIIBI HE UMEIOT
HAIOJIHUTEIIS, B LICHTPE MOJTYJIS BBITIOJIHEHA BCTaBKa B BUJIE CTOIBI, CHOPMHUPOBAHHAS

MaCCa)KHBIMU BBICTYIIAMH, HE HMEIOIIIUMH TTOJIOCTH BHYTpH cebst (pucyHok 9) [26].

Que. 3

3
59 - - §“ g
SENIuNLy

3

Pucynox 9 — Cob6panHble MOTYTH MacCa>XHOTO TMOKPBITHS
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2.1.5 MaccaskHoe yCTpoiicTBO

MaccaxHoe yCTpOMCTBO OTHOCAT K BO3JICUCTBYIOIIMM CPEICTBAM HA HUKHUE
KOHEYHOCTH YeJIOBEKa U UCIIONb3YeTCs ISl NPOPUITAKTHKY U JICUYSHUS TITOCKOCTOHSL.
Takke JaHHOE YCTPOMCTBO MOAXOIUT JUIsl TPEHUPOBKH MOJOIIBEHHBIX MBIIIIL CTOIIBI,
MBI TOJIEHOCTONA, TPEHUPOBKU BECTUOYJISIPHOTO anmapaTa 4eJlOBeKa, YKPEIJICHUs
CEPACYHO-COCYAUCTOM, HWMMYHHOM, HEPBHOM H JPYIMX CHUCTEM, CHHKCHMS
YTOMJIIEMOCTH MBI HWKHHMX KOHEYHOCTEH, KakK IIOCIE€ CTaTUYECKUX, TaK MU
(U3HYECKUX HArpy30K, a TAKXKe NI TPOPUIAKTUKY TPOCTYAHBIX 3a00JI€BAHUIM.

CymHoCTh MOJENM 3aKII0YaeTcs B TOM, YTO YCTPOMCTBO uMeeT (opmy
IIPSIMOYT'OJIBHOT'O MOZYJIS C JJIEMEHTAMH 3aMKOBOT'O COEAMHEHUS 110 BCEMY IIEPUMETPY
MOJYJSl, OCHOBHBIE MACCA)KHBIE AJIEMEHTBI JKECTKO 3aKpEIUIEHbl HAa MOBEPXHOCTH
YCTPOMCTBA, a TONOJIHUTEIbHBIE MACCAXKHBIE 3JIEMEHTHI PACIIPEIEICHBI HA OCHOBHBIX
MacCaXHbIX JJIEMEHTaX XaOoTHUYHO U MMEIT (OpMy TOUEUYHBIX BBICTYIIOB,

PACIIOJIOKCHHBIX IO PA3JIMIHBIMU YITIAMH HAKJIOHA K ITIOBECPXHOCTU MOAYJIA (pI/IcyHOK

10) [27].

A

Pucynok 10 — Moaysibs MaccakHOTO yCTpOiicTBa
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2.1.6 TopakoaGaoMUHAJIBHBII TPEeHaKEP

N300peTeHne OTHOCUTCS K  MEIUIMHCKOM TEXHHUKE, a HMEHHO K
TOPaK0abIOMUHAILHOMY TpeHaXkepy. TpeHakep MpeACTaBIsIeT cOO0H MEXaHUYECKOe
YCTPOMCTBO, COCTOSINEE U3 JBYX JIUTaTyp-TIOSICOB: IPYJHOTO U OPIOIIHOTO, LEIBHO
CBSA3aHHBIX MEXAY COOOW TMOCPEeICTBOM TpyO4yaTol XOpAbl. ITO MO3BOJISET
B3aMMOU3MEHSTh [IJIMHBI OKPY>KHOCTEH JaHHBIX JIMTAaTyp-MOSICOB B OTBET Ha
MACCUBHBIC U BOJIEBbIE M3MEHEHUSI 00BEMOB IPY/IHOM KIIETKH U OPIONIHOW MOJIOCTU
MOJIb30BATES.

Hcnonb3ys 1aHHOE U300pETEHUE, MOKHO O0ECIIEYUTh CAMOKOHTPOJIb OCAHKU
U TPEHaX CKEJETHOM MYCKyJNaTypbl Kopmyca. TpeHaxkep CHocOOCTBYET aKTHBHOM
BEHTWISIMU JIETKUX, YTO YCTPaHSET KaK CcaMy THIIOKCHUIO MOKOS, TaK WU SIBJICHHUS,
CBS3aHHBIC C HEHl. YCWIEHHE MPUCACHIBAIONIIETO JACUCTBUS auadparmMbl MOMOTAET
CEp/ILy OCYILIECTBIISITh BEHO3HBIM OTTOK M3 HY>KHEHN MOJOBUHBI TYJIOBUILA U HUKHUX

KOHeuHOCTeH (prcyHok 11) [28].

Pucynok 11 — Topakoab1oMUHANBHBIN TPEHAXKED
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2.1.7 KoBpuk MaccaKHbIii MOIYJIbHBII

MaccaxHbIil MOIYJIb TaKXKE OTHOCAT K MAacCa)KHBIM CPEJICTBAM U MOXET OBbITh
UCTIONIb30BaH JIJIsl peaKcallii HKHIUX KOHEUHOCTEH YelloBeKa, sl MPOPMIAKTUKHI U
KOPpPEKLIMM HapyLIEHUsl CTOI y JETEeH, MPOCTYAHBIX 3a00JI€BaHUM, a Takke s
yJIy4LIEHUS] KPOBOOOPAIEHUS 10ocie (PU3NUYECKUX HArpy30K, YKPEIUICHUSI CEpAEUHO-
COCYAMCTOM, HEPBHOW, UMMYHHOM U JpyTruX (yHKIIMOHAIBHBIX CHCTEM OpraHU3Ma.

MonynbpHBIM MacCaXHbIi KOBPHMK BBIIIOJIHEH M3 3JACTUYHOIO Marepuasna u
MMEET MAaCCa)KHbIE BBICTYNBI B BUJE MOJIBIX BHYTPH LIWIIOB, BBICOTA KOTOPBIX IPHU
IIepexoie OT PAAA K Py B PAMKAX MAaCCaKHOU JOPOKKHA U3MEHSETCS U BO3PACTAET OT
MHUHHMMAaJIbHON 10 MAKCUMAaJIbHOM, a 3aT€M C TOM K€ IIOCTOSIHHOM Pa3HOCTBIO BBICOT
CHMKAETCS O MUHUMANbHOW. Psiabl mMnoB chOpMUPOBAHBI W3 3JIEMEHTOB OHOU
BBICOTBI U C OJHOPOJHOM YIPYIrOCTBIO, HO IIPH 3TOM YIPYI'OCTH 3JIEMEHTOB OJHOIO
psaa HEe COBMHAAaeT C YHPYTOCThIO 3JIEMEHTOB (ILIMIOB), PACHOJOKEHHBIX B APYTUX
psAoax, a DdJIEMEHThl 3aMKOBBIX COEJUHEHUN CHA0XXKEHbl KPOMKOM KECTKOCTH,
BBIIIOJTHEHHOM 3a0HO LEJI0€ C ITOBEPXHOCTBIO MOAYJS U IOBTOPSIOLIEW KOHTYD

nepumeTpa Mmoayis 1 (pucyHok 12).

Pucynok 12 — KoBpuk MaccakHbI MOTYJIbHBIN
OTNMYNATENBHBIM NPU3HAKOM YCTPOMCTBA SBISETCA TO, YTO MAacCCaXHbIE

BBICTYTIbl UMEIOT (POPMY MOJBIX BHYTPH ILIUIIOB, BHICOTA KOTOPBIX MPU MEPEXOJE OT
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psila K psaly B paMKaxX MacCaXHOM JIOPOKKU U3MEHSETCS HA MOCTOSIHHYIO BEJIMYMHY U
BO3PAaCTaeT OT MUHUMAIIBHON JO MAaKCUMAJIbHOM, 4 3JIEMEHTBI 3aMKOBBIX COCIMHEHU
CHA0EHbI KPOMKOMN KECTKOCTH.

JlaHHasi moJie3Hask MOJIeNb TMO3BOJISIET OCYIIECTBIISITH MOMHUMO pellaKCcalluu
KOMIUJIEKC MEPONPHUATHH 1O JICUCHUIO IUIOCKOCTONHUS, Pa3BUTHIO BHHUMAaHUS,
KOOpJIMHAIIMA JBW)KCHUS W HABBIKOB COXPAHEHMS PABHOBECHS HA OTPaHUYCHHOMH
MOBEPXHOCTH Y JIETEH, a TaKkKe HAJIe)KHO COCIMHUTH MACCAXKHBIE MOJYJIH MEXKITY
coboli c 00pa30BaHMEM MAaCCaXHOTO TOKPBITHS HEOOXOJMMOM Il KOHKPETHOIO
ciydast opMbl U JUTUHBI.

K npenmyiecTBam JaHHOW MOJIETN MOKHO OTHECTH: 1) CO3jaHuE MacCa>kKHOTO
MOJIyJIbHOTO KOBpPHKA, IO3BOJISIONIETO YBEIWYHUTH YPOBEHb MOCIEAOBATEIHLHOCTH
MOAKIIIOUECHUS] aKyITyHKTYPHBIX TOUYEK CTOIbI K BO3JEHCTBUIO HA OPTraHMU3M, a TaKKe
yBeIUYUTh 3 (PEKTUBHOCTH BO3/ICHCTBHUS YKa3aHHBIX TOUCK Ha OpraHW3M YeJloBeKa; 2)
YCUJIUTh BO3JICMCTBUE HA MBIIICYHO-CBSA30UHBIA anmapaT Ha ONpPEACICHHON CTaJluU
3aboneBanusi  (Twiockoctonusi); 3) oOecredyeHWEe HEOOXOAUMOW  MPOYHOCTH
COCTMHEHUS MOJIyJIeH MEXITy COOOM.

Pemenue mocTaBiaeHHBIX 3ajJad JOCTHUTAeTCSd TEM, 4YTO B 3asSBICHHOM
TEXHUYECKOM PENICHUH MaCCaKHBIC BBICTYIBI UMEIOT ()OPMY TOJIBIX BHYTPH IITHIIOB,
BBICOTA KOTOPBIX MPH MEPEXO0JI€ OT psAa K psAy B paMKaxX MacCaXHOW HTOPOKKH
MU3MEHSAETCS M BO3pacTaeT OT MUHUMAJIBHOM 0 MaKCHUMAaJbHOM, a 3aTeM C TOH Xe

MOCTOSIHHOM Pa3HOCThIO BHICOT CHIDKACTCS 10 MUHUMAaJIbHOH [29].

2.2 Ucnosib30BaHue MPUEMOB CEHCOPHOI MHTErpalMid B KOPPEKIIUOHHOM

padore

PazBuTHe CEHCOPHOW WHTETpalM SBISIETCS TJIABHOM  COCTABIISAIONIEH
MTOJIHOLIEHHOTO Pa3BUTHS JIETEM.

CeHcopHast HHTErpauusi — 3TO B3aUMOJICHCTBUE BCEX OPraHOB UYBCTB. Takoe
B3aMMOJICHCTBHE OPTaHOB YYBCTB MOIPAa3yMEBaeT COOO0M yIOpsSA0UYNBAHNUE Oy IIEHUN

)41 paSHan(HTeﬂeﬁ I TOTO, YTOOBI YEJIOBEK MOT AICKBATHO pC€arupoBaTtb Ha
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ONpEICJICHHbIE CTUMYJIbI, U JEUCTBOBATh UCXOJS M3 ATUX cUTyanuil. HekoTtopeie
MO3HAHUS O TIPEAMETEe, @ UMEHHO — YTO 3TO TaKO€, KAKUMHU CBOMCTBAMHU 00JIaJIaeT, U
HACKOJIBKO 3TO OMACHO WJIH MOJIE3HO JI1 OPTaHU3Ma, YEIOBEK MOJIYyYaeT YepPE3 OpPraHbl
YyBCTB, @ UMEHHO, Y€pe3 3peHue, CIyX, Ocsa3aHne, 00OHSIHUE, BKYC, BECTHOYISIPHYIO
CUCTEMY, YYBCTBO TIOJIOKEHHUS Tejda B MpOCTpaHCTBe (mpompuornenims). Bes
uH(popMaIusl MOCTynaeT B MO3T, 00pa0daThIBAETCs, U BBIIAECTCS B BUJE HEKOTOPOTO
3HaHus 0 npenmerte. [Ipu nmpaBuIbHOW pabOTE CEHCOPHBIX CUCTEM, MO3T MOJIy4aeT
JIOCTATOYHYIO HH(DOPMAIUIO U BbIIA€T HAOOJIbIIIEe KOJIMYECTBO aJIEKBATHBIX OTBETOB.
VY nerell paHHEro W JOUIKOJBHOTO BO3pPAaCTa CEHCOPHOE Pa3BUTHE TECHO CBSI3aHO C
ceHCOpHOUM wuHTerpanueil. Oguum u3 (GyHIaMEHTOB Oo0Jiee CIO0KHOW HHTETpaluH,
KOTOpasi CONpPOBOXKJIA€T YTEHUE, NHUCbMO, aJCKBaTHOE IIOBEACHUE, SIBISETCS
CEHCOpHAasi MHTErpalus, KOTopas HEOOX0ArMa JJIs BEICHUS pa3roBOpa, UTPhI, a TAKXKE
JUISL IBAYKECHUSL.

CosaareneM MeTona CEHCOpPHOM mHTerpauuu sBisietcs Jxun Afipec [30],
JIOTOMEe N, IICUXO0JIOT, TPYA0TEpaneBT, Hay4YHbli cOTpyAHUK FOXKHO-KanupOopHUKCKOTo
yHuBepcuteTa B Jloc-Anmxkenece.

[Ipouiecc mo3HAHMS B3POCIOTO CYIIECTBEHHO OTIMYAETCs OT Ipolecca
no3HaHus pedeHnka. OTIr4ne TaKoTro MPOIEcca COCTOUT B TOM, UTO JIETH MO3HAIOT MU
OMOIIMSIMHU, a B3pOcCibie YMOM. Uepe3 pa3BUTHE BOCIHPHUSTHS, 3HAKOBYIO (DYHKITHIO
MBIIIUICHUSI U OCMBICIICHHYIO  TPEAMETHYIO  JICSITEIbHOCTh  BBIPAKACTCS
MO3HaBaTeNbHAsI aKTUBHOCTh pebeHka 3-5 ner. Mcxos U3 3Toro, 0JJHON U3 OCHOBHBIX
3a/1a4 JIETCKOM JNESITENHbHOCTH SIBIIACTCS pPa3BUTHE HMHTEpeca K OOYy4YEHHUIO uepes
CEHCOpPHBIC cTUMYJIBIL. [loaTOMY, Mipoliecc pa3BUTHSI IeTe HEOOXOIUMO OpPTraHU30BaTh
TaK, 4TOOBl y HUX TOSIBUJIACh MOTHBAIMS K PEUYM U CAMOIIO3HAHWIO, YTOOBI UM
3aX0TEJIOCH YTO-IU00 JA€eIaTh.

brnaronapsi 3peHnto 4erIoOBEK MOJIy4aeT OCHOBHOM o0BeM uHbopMarmu o0
OKPYKAIOIIEM MHUpE. 3pUTEIbHOE BOCIPUSATHE SABJISIETCS JOBOJIBHO CJIOKHBIM
IpoleccoM, B KOTOPOM  OCYILECTBIISETCS aHajiu3 OOJBIIOr0  KOJMYECTBa
pasapaxuTesie, KOTOPbIE NEMCTBYIOT Ha TrJia3. Yem COBEpIICHHEE 3PUTEIBHOE

BOCIIPUATHUEC, TEM pa3H006pa3Hee OIIymCHUA 110 Ka4€CTBY M CHIIC, @ 3HAYUT, TCM
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nojiHee, ToyHee U auddepeHIpoBaHHee OTpa)kaeTcss okpyxarommid mup. [pu
HapyLIEHUU 3pUTEIBHOTO BOCIPHUATHS BO3HUKAKOT TPYAHOCTH B Pa3IM4YCHHH
MPEIMETOB, TaKKE KaK, COOTHOIIIEHHE YacTell 00bekTa, BenuunHa, AuddepeHuanus
3epKaJbHBIX WM ONM3KUX 1O KOH(Urypanuu »dJeMEeHTOB u apyrue. M3-3a
HEJIOCTATOYHOTO PA3BUTHS 3PUTEIBHOTO BOCIIPUATHS MOKET BO3SHUKHYTh OTCTABAaHHE
B (hOpMUPOBAHHUH MPOCTPAHCTBEHHOTO OPUEHTUPOBAHMUSI.

[TocpencTBOM MPUKOCHOBEHUS, TEMIEPATYpPbl, OOJIM, OUIYIIECHUS IABJICHUS
dbopMHpyIOTCA TaKTWIbHBIE 00pa3bl. OHU MOTYT BO3HHMKHYTh B pe3yJibTare
CONPUKOCHOBEHUS OOBEKTa C HapyKHbIMH IOKPOBaMHU Tejla YeJOBEKa W JaroT
BO3MOKHOCTb MOHSTh XapaKTEPUCTUKH MPeaMeETa (BETUUHUHY, YIIPYTOCTh, INIOTHOCTD,
HIEpOXOBATOCTh, TEIUIO WM XoJion M Apyrue). [lepBeie BneuarneHus o dopwme,
BEJIMYMHE MPEIMETOB, PACIOJIOKEHUH B MPOCTPAHCTBE, KAUECTBE HCIIOJIb30BAHHBIX

MaTCpUuaJIOB CKIAAbIBAIOTCA ITPHU ITIOMOINH TaAKTHUJIbHO-ABUT'ATCIIBHOI'O BOCIIPHUATHUA [1]

2.2.1 Pa3zBuTHE TAKTHJIbHBIX OLLYLIIEHUI

[TyTeM TaKTHILHOT'O BOCIPUSITHS U TAKTHIIBHBIX OIIYIIEHUH peOSHOK IMO3HAeT
OKpyxaromud mup. Yepe3 pyku, Maiblibl U JAJOIIKA TPUBOAUTCS B JIBUKEHUE
MEXaHHU3M MBICITUTEIILHON JIeITSIBHOCTH, TAKUM 00Pa30M IMPOUCXOIUT CEHCUTUBHBIM
Nepuo/ pa3BUTHS PyKH pebeHka. HaunHas ¢ MiageHYecKoro Bo3pacTa, IBIKEHUS PYK
M JIaJOHEH HOCAT XAOTUYHBIA TOPSJOK, a 3aTEM YK€ IICJICHANPABICHHBIA U
perynspabiii. Uepe3 HaMepeHHbIE W KOOPJIWHUPOBAHHBIC JBIDKEHUS PEOCHOK
nosyyaer 0osiee 3HaYNMYI0 HH(GOpMaIIUIO 00 OKpYKaIoIIeM MUpE.

Haunbonee ycneniHoe ynopsgo4eHHOE MBIILICHHE peOCHOK MOXKET MOJIYYUTh
4yepe3 TaKTHIbHbBIE olnyiieHus. Mapus MonTeccopu [31] cuurtaia, 4To cpeu MHOTHX
YYaCTBYIOIIMX B BOCHPUATHM TIpeAMETa 4YyBCTB HAA0 H30JIUPOBaTh OJHO-
EAMHCTBEHHOE, YTOOBI TIPOIIECC YIOPSIAOUYNBAHUS MBIIIJICHUS TPOUCXOINI Hanboee
ycnenrHo. JletsiMm ObLIu MpeaioKEeHbI CrelMaibHble AUIaKTUYeCKue Marepuaisl. B
HUX HEOOXOJMMO OBbLIO CPAaBHUTH MOXOKHUE MPEIMETHI C OHUM OTIUYUEM. 3aTeEM M3

JAaHHBIX IIPEAMETOB JACTU NOJI’KHBI BBICTPOUTH CCPUAMOHHBIC PSABI (COBOKYHHOCTL
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IIPEIMETOB, YITOPSIOUSHHBIX IO 3aJaHHOMY TIpu3HaKy [32]), u HaiiTh uM mapel. Takum
oOpa3oM, Bce BHUMaHUE peOeHKa c(POKyCHpOBAaHO Ha M30JMPOBAHHOM YYyBCTBE, Ha
KOTOPOE HaIPaBIICHO yrpakHeHue [32].

Cpenu OCHOBHBIX BHJIOB OINYIIEHUW BBIJCISIOT ClEAyROIue: 1) KOXKHBIC
OLLYIIEHHUS (PA3TUYHOrO POJIa MPUKOCHOBEHHUS U AaBJICHHUS, OLIYIICHUSI TEMIIEPATYPhI
U 00JIM, BKYCOBbIE U OOOHSITENIbHBIE OIIYIICHUS, 3pUTEIbHBIE U CIIYXOBbIE, 4 TAKKE
OILYIICHHUS MOJIOKEHUS U JIBMXKCHUS); 2) OpraHuyYecKue OlylieHus (ToyIo, Kax/aa,
Kakue-m0o OoJeBble ourylieHus u apyrue). OAHUM U3 Hay4YHO-TIOATBEP>KIEHHBIX
(bhakKkToOB SABIACTCS TO, YTO (GYHKIIMOHUPOBAHUE 30H KOPBI TOJOBHOTO MO3Ta, KOTOPHIC
OTBEYAIOT 32 PeYb 3aBHCST OT Pa3BUTHS JABHKCHUHN TaibIleB pyK. CTUMyIHpPOBaHHE
TaKTHJIBHBIX YYBCTB TIOJIO)KUTEJILHO BIUSET Ha cleAyromue (GYyHKIUA CHUCTEM
OpraHu3Ma: KOOpJWHAIMS, BHUMAaHWE, MBIIUICHHE, BOOOpPaXKECHHWE, a TaKKe
3pUTEIBHYIO U JIBUTATEIBHYIO MaMATh. Uepe3 MpUKOCHOBEHUS, OIIYIICHUS T1aBJICHHUSI,
00JIM UK TeMIlepaTypbl peOCHOK BOCIIPUHUMAET TAKTHIIbHBIE 00pa3bl, Kak OTPAKEHUE
LEJI0ro KOMILIEKCa KauecTB 0O0beKTOB. OHHM BO3HUKAOT B  pe3ysbTaTe
CONPUKOCHOBEHUSI OOBEKTOB C HAPYKHBIMU TOKPOBAMHU Tejla 4YeJOBEKa M JIaloT
BO3MOYKHOCTH TIO3HATh CIICAYIONINE XapaKTEPUCTHKN 00BEKTa: BETMYHHA, YIPYTOCTh,
MJIOTHOCTb, IIEPOXOBATOCTH, TETIO WJIA XOJIO U JPYTHE XapaKTEPUCTUKH.

[TomuMo »TOTO, Takasi MpaKTUYECKas ACSITEIBHOCTh CHIKAET YMCTBEHHOE
YTOMJICHHE W BBI3BIBACT IOJIOKHUTEIbHBIE AMOIMU. K TOBBIMIEHUIO TaKTUILHOM
YYBCTBUTEJIIBHOCTH CIIOCOOCTBYET MalbYMKOBasi TMMHACTHKA. B Takoil TMMHAcCTHKe
MCMOJIB3YIOTCSL AJIEMEHTHI Maccaxka M camoMaccaxa pyk. 18% uenoBeyeckoro rtena
COCTaBIISICT KOXXHBIA TMOKpOB. McXoms W3 3THUX JaHHBIX, CTUMYJISAIHS HEPBHBIX
OKOHYAHHUM KOXKHOTO TOKPOBa (pOpMUPYET MOJHOE MPEACTABICHHE 00 OKPYXKaIOIEeM
Mupe. J[eTssM ¢ HeToCTaTOYHON MHTEILIEKTYaTbHOW YyBCTBUTEILHOCTHIO HEO0X0IMMa
MPEIMETHO-TIPOCTPAHCTBEHHAS pa3BUBaoIIas cpena. MMeHHo B TakoW cpene, B
KOTOPYIO BKJIFOUCHBI COOTBETCTBYIOIIME MaTepUalbl, pPa3BUBACTCS TaKTHJIbHAS
qYBCTBUTEIIHHOCTD.

Coznanme 0cob60ro SMOIMOHATBHOTO HACTPOS TO3BOJIUT JI€TSM OCBOUTH HOBBIE

OINYIICHMA. Takue OINYWICHUA JOCTHUTalOTCA IIYTEM I'apMOHUYHOI'O COUYCTAaHUA (I)OpM,
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pa3MepoB, (GakTyp, IIBETOBON TaMMblI, a TaK)K€ €CTECTBEHHBIX KAYECTB MPUPOJIHBIX

Mmatepuaios [33,34].

2.2.2 Urpsl As pa3BUTHS TAKTWIBHBIX olrymeHuii gereit ¢ OB3

dopMupoBaHUE NPEJCTABICHUS O LIBETE, (popMe, BEIMUMHE UM KaKOH-TH00
XapaKTepUCTHKE OOBEKTa, MOXKET OBITh MOIY4YEHO IIyTeM WIp, TPEHUPYIOUINX
3pUTEIBLHOE BOCIIPUATHE, KOTOPHIE, B CBOIO OYEPE/Ib, PA3BUBAIOT HAOIOJATEIHHOCTb.

JUist  Toro, 4ToObl pa3BUTh TAKTWIBHYIO YYBCTBUTEIBHOCTH CO3/1a€TCA
crenuanbHas —MNpPEeIMETHO-NPOCTPAHCTBEHHAs Cpela, BKIOUammas B ceds
COOTBETCTBYIOILIME MAaTE€PUAJIBIL:

o «IllapukoBbI€» BaHHB» MM «CyXHe OaccedHb», KOTOpbIE JIal0T
MOJIOKUTENbHBIE  AMOLIMM, TMO3BOJSIOT CHATh  HANPSIKEHWE W yCTAJIOCTh,
c(opMUPOBATH MHTEPEC K JIEATEIBHOCTH, a TAKK€ MOTHBHUPOBATh Ha BBIIOJIHEHUE
KaKoro-i1u0o 3aianus. Bkirodast B pa3BUTHE €T TaKue BaHHBI, peOCHOK MOJydaeT
HOBBIE TAKTUJIbHBIE OLTYIICHUS;

e  Maccaxxnple MM Takxke AaroT Xopowuid 3¢dekt. [logOupas msun
pasHble 1o (opme, cBoel yHpyroctd, ¢GakType, MaccaX TaKUMU MsYaMH
oOecrieuynBaeT MIMPOKUMA CIEKTp HOBBIX oIllymeHuid. Hampumep, mnpumensis B
npaktuke Cy — Jlxok mapsl [35], MOKHO pa3BUTh MaMATh U BHHUMaHHUE, a TaKKe
CTUMYJISALIMIO PEUYE€BON aKTUBHOCTH;

e  MaccaxxHble WIETKH, KOJECHUKOBBIE MACCAKEPhl, MACCAKHbIC BAJIMKH,
KOTOpBIE pa3iuyarTcs Mo ¢opMme, yOpyroctd U ¢akType, TaKkKe MOryT
UCIIOJIB30BAThHCS ISl MACCaXKa PYK, HOT U CIIHHBL;

e  CTuMyIuMpoOBaTh TaKTUJIbHBIE OUIYLIEHUS U OCS3aTEIbHbIE HAaBBIKU
MOYKHO MPH TIOMOIIM JIBYXCTOPOHHEH TaKTHIbHOM manemu «Enouka» [36]. Ha o6eux
NaHESAX 3aKpEIUISIIOTCS pa3Hble TAaKTWIIbHBIE MNPEIMEThl U MaTepHuaybl, KOTOPbIC
Pa3BUBAIOT MOTOPUKY;

e  Jlns pa3BUTHA JIOTHKH, BOOOPAKEHUS U MaMSTH MOXHO HCIOJb30BaTh

TaKkoe JUIAKTHUECKOE MOCOOMe, KaKk TaKTHIIbHBIN sAumK [37]. IIpu momornu Takoro
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AIUKa pPeOCHOK TPEHHPYET MENKYI0 MOTOPHUKY M OcCs3aTelbHbIe HaBBIKH. Kpome
ATOT0, PEOCHOK HAYMHAET MPABUIBLHO COOTHOCHUTH Pa3MeEpbl MPEAMETOB U H3y4aeT
I[BETA;

° Kommiekc «Comnbiiiko» [38], cocrosmmit u3 11 moayneit. Ha kaxaom
MOJIyJI€ pacroJiaraeTcsi KOBPOBOE IMOKPBITUE, UMEIOIIEE Pa3IMYHYI0 MOBEPXHOCTD.
Takol TakTUIBHBIA KOMIUIEKC MpEIHa3Ha4YeH JIsi TOrO, YTOObI CTUMYJIHMPOBATH Y
JeTeld CleAYyIONIMe TaKTWIbHbIC OIIMYIIEHHUs: 1) OIIylIeHusi CcTom; 2) pa3BUTHE
paBHOBeECHS; 3) pa3BUTHE MOTOPHKHU.

W3 BeimeckazaHHOM WHGOpPMAIIMM MOXHO CHENlaTh BBIBOJ, YTO Yy JeTei
MOBBIIIAETCA TAKTUJbHASI YYBCTBUTEIBHOCTh IPU MHOTOKPATHOM BBIOJHEHUU
NPAaKTUYCCKUX YIpaKHeHHUH [1].

OCHOBHBIMM 33/1a4aMU JJIsl PA3BUTHS TAKTHUJIBHOW YyYBCTBUTEIIBHOCTH JETEH CO
CJIO’KHBIMU HAPYIIEHUSIMU MOKHO Ha3BaTh:

e  VYiyulieHHEe OCO3HaHUs pedeHKa caMoro cebsi 4Yepe3 TaKTHIbHBIC
OLLYLIEHUS;

e Pacmmpenue omnbITa TaKTHJIBHOTO BOCIPHUATHS PEOCHKOM OOBEKTOB
OJIMIKANIIIETO OKPYKEHUS;

e  Pa3zBurtue ymenuit nudepeHimpoBaTh ocs3aTeIbHbIE OLIYIICHUS;

o [loOyxmeHne K  BBICKa3bIBAHWIO YYBCTB, KOTOpPbHIE  BBI3BIBACT

CONPUKOCHOBEHHUE C Pa3IMYHBIMU MaTepUaaMu U oBepxHocTsaMu [39].
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3 BoinoJiHeHHe MPOEKTHOM YacTH

WNuornga mox AW3aifHOM TIOHMMAlOT JIMIIb OAHY H3 €ro oO0JacTei:
POEKTUPOBAHNE ICTETUUECKUX CBOMCTB MPOMBIIIIIEHHOTO 00bekTa. OIHAKO, U3aiiH
3aTparuBaeT Oonee IIUPOKHUE COILIMAJTbHO-TEXHUUECKIE poOIEMBI
(GYHKITMOHUPOBAHHUS TIPOM3BOJCTBA, MOTPEOJICHUS M CYIICCTBOBAHHS JIOACH B
npenMeTHo cpene. Buemmnss  ¢dopma  oObekTa  dopmupyercs  Omaromaps
HEPa3pHIBHOMY €IMHCTBY C OCTaTbHBIMU ero XapaKTePUCTUKAMH:
(GYHKIIMOHATBHBIMA, KOHCTPYKTHBHBIMH, JIPTOHOMHYECKHMH, HSKOJIOTHUYECKUMU U
npyrumu. [losToMy Bu3yalbHBIE KaueCcTBa U3JENUS MPEICTABISIOT COOON pe3ybTar
KOMIDIEKCHOTO TIOAX0/1a K poekTupoBanmto [40].

Y4uuTbIBas pPacCMOTPEHHBIC BBIIIE ACMEKTHI, OTHOCAIIHECS K OOBEKTY
UCCIIEJOBaHMSI, MOXKHO CJieJaTh BBIBOJ, YTO JAHHBIA OOBEKT COJACPIKUT CBSI3aHHBIC
AJIEMEHTHI, KOTOpblE  00pa3ylOT  IEJIOCTHYIO CHUCTEMY CO  CBOWMCTBaMHU
caMOOpraHu3aIuu U camopa3BuTus. [IpoexkTupoBanre Takoro 00bEeKTa Mpernoaaraet
UCTIOJIb30BaHUE CUCTEMHOTO moaxosa [41].

CucteMHbIN TOJIXO0J — ATO TAKOM MOJXO[, MPU KOTOPOM JIt00asi cUCTEMa WU
OOBEKT paccMaTpPUBAETCA KaK COBOKYMHOCTh B3aMMOCBS3aHHBIX KOMITIOHEHTOB,
UMEIOIIIAs CBSI3b C BHEIITHEH cpeol U 00paTHyo CBsi3b [41].

B MeTomonornueckom 1iaHe CUCTEMHOCTD AM3aiiHa HaXOAUT TOITBEPKICHUE
B CHCTEME MPHHIMIOB Au3aiHa npemanoxerHHoi JI.A. 3enenoBsiM [42]. C ero Touku
3peHUs] TU3allH — 3TO OCOOBI METOJ MPOEKTHOTO MBIINUICHUS, OCHOBAaHHBIA Ha
NPUMEHEHUH B JACSITEIbHOCTH MIECTH MPUHITUIIOB: COIIMOIOTHIECKOT0, HHXEHEPHOTO,

9ProHOMHUYCCKOI0, SKOHOMHUYCCKOI'O, 3KOJIOTHYCCKOT'O U 9CTCTUYCCKOTI'O.

3.1 Ucnosib30BaHue CUCTEMHOTIO MOAX0/Aa NMPH JAU3ANH-TIPOEKTHPOBAHUU

JETCKOr0 peadMJINTALMOHHOT0 000PY/A0BAHMS

CoBpeMeHHbII IPOMBIIUIEHHBIN AU3aiHEP TOJKEH ObITh TOTOB K Pean3aluu

CHUCTCMHOI'O IIOoAXOoAaa. bonpmMHCTBO yqe6H1>1x BaBCI[CHI/Iﬁ YACIAKOT OI'POMHOC
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BHUMAaHHE Pa3BUTUIO CHCTEMHOIO MBIIUICHHS Y JU3AMHEPOB, a TaAKKE MPUMEHEHUIO
METOJMK CHCTEMHOIO0 TOJXO0Ja B Ipolecce pa3paboTKH AU3ANH-IIPOEKTOB.
OC0OEHHOCTBIO SIBISIETCS] TO, YTO MPAKTUYECKU KaXKIbIM MPOCKT YHUKAJICH, U UMEET
MHOECTBO HIOAHCOB M ocoOeHHocTel. [loaToMy, nu3aiiHep MCHOJIB3YET OCHOBHBIC
METOJMKH CUCTEMHOTO MOJX0Ja, HO TIPU 3TOM, HEJIb3sl BBIPAOOTATh YHHUBEPCAIBHYIO
dbopMyy perieHus: IPOSKTHBIX AU3aHHEPCKUX 3a/1a4.

Pa3pabateiBass 00BEKT, OOJBIIOE KOIMYECTBO BPEMEHM YJEISETCS dTaram
JU3aiiH UCCNeOBaHUs M aHayiu3a. s KaXJoro mpoekTa BBOJHBIE JIAHHBIE MOTYT
ObITh a0COMIOTHO pa3HbIMU. MIMEHHO M3-3a 3TOro (pakrta y nu3aiiHepa W 3aKa3yuka
MOSIBJISIFOTCS] HAUOOJIBIINE CIOXKHOCTH. 3aKa34YMKY 3a4aCTyI0 HE XBAaTA€T IOHUMAHHUS O
TOM, KaKHe HCCleoBaHus OynyT MPOU3BEACHBI, KAKOBA UX 1I€Jb, KAKOB aJTOPUTM
paboThI qU3aitHepa HaJl MPOEKTOM U KaKOBBI OCHOBHbBIC Ha3HaUCHHS HTaroB [43].

B npunoxxenun b Ha pucynke 1 npencraBieHa miaaH-cxema NpOeKTUPOBAHUS.

JlanHast cxema paszzenieHa Ha 3 stana. B kauecTBe paccmMaTpruBaeMoro oobekTa
ABJIETCSI MEIMIIMHCKOE peadUIUTAIMOHHOE 000pYyAOBaHUE, TO €CTh CTYJI-OMOpa s
nereit ¢ OB3. Ucxons u3 (yHKIMOHAIBLHOTO Ha3HA4YeHHsS O00OpYyIOBaHHUSA, ObUIH
BBIJICJICHBl JB€ OCHOBHbIE mpoOnembl: 1) Hapyiienuss onopHO-IBHraTeiabHOrO
anmnapara; 2) Hapymenus ceHcopHoi mHTerpanuu. Kaxaoe u3 HapylIeHUsT MOXKHO
OTHECTH K ONPENIEIEHHOMY METOly BOCCTAaHOBJICHHSI 310pOBbs. Hapyiienus onopHo-
JBUTATENBHOTO amnmapara OTHOCATCA K peaOWiIuTali, HapyLIEeHUs CEHCOPHOM
UHTETpali MOXHO OTHecTH K aOuiurauuu. OOa MeToAa NPUMEHSIOTCS IS
aJlanTalyy NalueHTa K yCIOBUSAM KU3HHU, HO Pa3HULA 3aKJII0YAETCS B CJIEYIOUIEM:

1. Peabwmmranus [44] — 5T0 BOCCTAHOBIJICHUE MOCIIC OTICPALIMH, JICUCHHS HITH
0o0se3HH; 11eNIb peaduINTaluyd — TOJTHOE WM YaCTUYHOE BO3BpAIllEHUE YTPaueHHBIX
byHKIM;

2. AOunwuramus [45] — 3TO mporpamMma Mo MNPEayNPEKIACHHIO PA3BUTHS
NATOJIOTHYECKUX COCTOSHUM MJIM KOMIUIEKC Mep, KOTOpble HamnpaBieHbl Ha
NPUCIOCOOJIEHHE TSDKEJIOOOJbHBIX MAllMeHTOB K YCJIOBHUSIM JKU3HH; IPOILIECC

nproOpeTeHUs U Pa3BUTHS €Ille HECPOPMHUPOBAHHBIX (PYHKIIMH 1 HABBIKOB [46].
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OObeuHNB JaHHBIE METOJbl BOCCTAHOBJIECHHUS 370POBBS BMECTE, MOXHO
MOJIYYUTh KOMIUIEKCHYIO peaOIUTAIUIO.

Bropoit »sTam  mpoeKTUpOBaHMS ~MpeanosiaraeT — ciuenyroume  (akTophl
uccnenoBanus: 1) Dpronomuueckuit ananus; 2) [IpoBeaeHrne NaTeHTHOTO MOUCKA; 3)
[Ipuembl CEHCOPHOM UHTETPALIUH.

[Ipu sproHomMuueckoM aHanu3e OBUTM PACCMOTPEHBI U OMPEIEICHBI 30HbI
BUJIMMOCTH, M KaK B 3THUX 30HaxX OyJyT pa3MeIlleHbl OpraHbl ynpasieHus. B kauecTse
OpTaHOB YIIPAaBJICHUS ONPEIEIECHBI MACCaXKEPHI.

Tak>ke ObLI MPOBEEH NAaTEHTHBIA MOMCK MACCAXKEPOB JIJIs1 CIIUHBI, KUCTEN pyK
U cTom, 1o QopMmyjaM H300pETEHUM KOTOPBIX OBLIM BBISBICHBI JIOCTOMHCTBA U
HEJOCTATKHU.

Tperbum ¢akTOpoM OBUIM PaCCMOTPEHBI TPUEMBI CEHCOPHOM MHTErpaluu, a
MMEHHO, BapHallu¥ UT'P U TUJAKTUUECKUX TOCOOUH.

[TocneqHuM >TanmoM MOPOEKTUPOBAHUS SBISIETCS €ro IMPaKTHYECKas 4YacTb.
HavanbHbIM 3TarioM NpOEKTUPOBAHUS SBIISIETCS ATall ACKU3UPOBaHUs. bbio cienano
HEKOTOPOE KOJMYECTBO 3CKU30B, KOTOpPbIC BIIOCIEACTBUU OBLIM J0paboTaHbl U
noBeAeHsbl 10 3D-MonenupoBaHusl.

Taxxke ObuUTM TIPOAHATU3UPOBAHBI U MOJO0OpPAaHBI MaTEpPHAIbl U3TOTOBJICHUS
MacCaKe€poB U UX I[BETOBbIE PELICHUS.

JlanHple STambl BEAYT K UWTOTOBOMY MPOEKTUPOBAHUIO TpPEX BHJIOB

MacCCaKepoB.

3.2 KoMno3unmoHHas ujaesi pacnojioKeHUusi MaccaskepoB

OCHOBOI TPOMBIIUICHHOTO JHU3aiiHa SBJISIIOTCS  (OpMOOOpa30BaHUE W
komrmosuimsi. DopmooOpazoBaHue — 3TO MPOIECC Co3aaHust (HOPMBI TPOMBIITICHHOTO
U3JIeTUsT B COOTBETCTBHUM C OOIIMMH I[EHHOCTHBIMH YCTAHOBKaMHU KYJIbTYpHl W
TpeOOBAHMSIMHU, KOTOPHIE HMMEIOT OTHOIIEHHWE K 3CTETUYCCKOW BBIPA3UTEIHLHOCTH
Oynymero o0wbekTa, ero (yHKIMH, KOHCTPYKIIMH, WCIOJB3yeMBbIM MaTepuajiaM Hu

TEXHOJIOTHsIM 00paboTku [47].
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Ucxons u3 chopMynmrpoBaHHBIX BBIIIE TpeOOBAHUM, KACA€MO 30H BUIAUMOCTH,
Ha TMIEpBOM JTafe MNPOCKTUPOBaHUS ObUIa pa3zpaboTaHa KOMIO3UIIUOHHAS HAEs
MpOeKTUpyeMoro o0bekTa. [IpoekTupyembie mMaccaxepbl OyIyT pacroioKeHbl Ha

CTOJICUIHUIIE, CTOIIOYTIOPE U CIMHKE PEaOMIMTAMOHHOIO 000pYAOBaHMUS.

3.2.1 PacnoJio:keHHe MaCCaKepoB IJIsl KUCTeH PyK

KoMIuiekcHbIe Macca)XHbI€ MPOLEYPBl MOTYT IIOJHATH HACTPOCHHUE U PEIINTD
poyue NpodsIeMbl CO 310poBbeM. Maccax pykK He sIBIIIeTCA UCKIoueHHeM. JIroobie
BU/JIbI IOMAITHUX MacCaKE€pPOB JIJIsl PYK MOXHO pa3/IeIUTh Ha JIBa TUIIA — MACCAKEPhI
TS TTaJIbIIEB M MAcCcaxepsl sl Kuctei [48].

PacnonokeHne MaccakHbIX IOBEPXHOCTEM BBIOPAaHO C Y4Y€TOM 30H
BUIUMOCTHU. /{7151 yIOOHOTrO MCIONb30BaHUS Maccakepa peOEHKOM, 3pTOHOMHUYECKU
BEPHO UX OyJeT pachoJIOKUTh B 30HaX ONTHUMAJIBHOW W JIETKON 1OCSTaeMOCTEM.

KoMno3ulinoHHbBIN BapUAHT PACTIONOKEHUSI MACCAKEPOB MPEAJIOKEH HA pUCYyHKE 13.
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Pucynok 13 — PacnionoxeHune MaccaxepoB Ha CTOJICIITHUIIE
M3HavanbHO ObUI MPENJIOKEH BapUaHT BCTABKU MAaCCaXEPOB B CO3/IaHHbBIC
yrayOnenus B ctosiemnuie. Ha pucynke 14 BUIHO, 4TO Ha CTOJICIIHUIIE PACTIONOKEHBI
IIPOJIOJIBHBIE U TIONEPEYHbIE Maccakephl. IIpyu Takom pacrionoXeHuu MaccakepoB
BO3HUKAET CIEAYIOLIEE HEy100CTBO: MPH JIOOOM JIPYroM 3aHATUU HAa 000PYIOBaHUU

TaKO€ PACMOJIOKEHHE MacCaKepPOB OyeT Memarh pedeHKy. Toraa, U3 3TOro BHITEKAET
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TO, 4TO IPHU TAKOM IMPOCKTUPOBAHHU CJIICAYCT NMPCAYCMOTPETH BO3MOKHOCTL HX

CHATUS ¢ 000PYAOBaHUS.
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Pucynoxk 14 — IlepBbliif BapuaHT pacroiOKEHHS] MacCakKepoB
Bo BTOpoM mpeio’)KeHHOM BapuaHTE B CTOJEIHIHHUIE CJEJIaHbl BBIEMKH,
HaXOJISAIUEeCs Ha HApY)KHOU ee yacTu. [Ipu TakoMm BapruaHTe pacIoIoKEeHUS yI00HBIM
SBJIIETCS] TO, YTO paboyas MOBEPXHOCTH CTOJICITHUIIBI OCTACTCS] POBHOM 0€3 JIUITHUX
yriyonenuit. HemoctaTtok — cokparieHue padbouei 00J1acTi Ha CTOJICIIHULIE (PUCYHOK

15).

PucyHok 15 — BTopoiil BapuaHT pacnoyio;KEHHsI MacCakepoB
B TpeThem BapuaHTe OBUIO MPEIJIONKEHO MPOEKTUPOBAHUE MAaCCaXXEPOB, Kak
OTIEIBHOW eAWHUIBI. Maccakepbl Takoro THma OYyIyT WMETh BO3MOXKHOCTH

KPETUICHHSI K CTOJICIITHUIIEC MTPAKTHYECKH JII000T0 TUMa (PUCYHOK 16).
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Pucynok 16 — Tpetuii BapuaHT KpEIIEHUS] MAaCCaXEPOB
JIist camMmux mMaccakepoB ObUIM TaK)XKe MPEJI0OKEHbl HECKOIbKO Bapuanui. K
IpUMEpy, HCIOIb30BaHUE PEOPUCTOM JEpPEeBSIHHOW MAJOUYKH WIM K€ MalO4yKH, Ha

KOTOPO# OyJIeT MPUCYTCTBOBAThH pa3Has CTPYKTypa MaccakepoB (pHCYyHOK 17).
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PucyHok 17 — BapruaHTbl 1epEBSIHHBIX MAIOYEK
[ToMUMO TOPU3OHTAIBHBIX MACCAXEPOB ObUIM TPEIIOKEHBI MaccaXepbl B

BHUJIC KOJICCHKOB, UMEIOIIMX TAK)KE Pa3HYIO CTPYKTYpY (pucyHOK 18).
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Pucynoxk 18 — Maccaxxepbl B BUIE KOJIECUKOB
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3.2.2 PacnoJioskeHue Maccaskepa AJsl CTOII

Maccaxepbl UIsi HOT YHUKQJIbHBI TEM, YTO OHHM OKAa3bIBAlOT OJAroTBOPHOE
BO3JICHCTBUE HE TOJILKO HA MPOPadaThiBaEMyI0 00J1aCTh, HO U HA OPTaHU3M B IIEJIOM.
OOBsICHAETCS ITO TEM, YTO Ha CTONAX CKOHIIGHTPUPOBAHO OOJBIIOE KOJIHMYECTBO
OMONIOTHMYECKH AaKTHBHBIX TOYEK, CTHMYJSIHS KOTOPBIX TO3BOJISICT YIYYIIUThH
COCTOSIHHE BCEX OpPraHoB u cucteM [49].

310 mpocTeiiee U JOCTYITHOE CPEACTBO JUTS YITYYIICHUS COCTOSIHUS 3/I0POBBSI
B OBITOBBIX YCIIOBHSX IOJIE3HO BCEM, HE3aBHCHMO OT BO3PACTHBIX OrPaHUYCHUH,
¢du3nveckoro 310poBbs U 00pa3za xu3nau [50].

Maccaxep JUist CTOI MOKET HMETh JIBA Pa3HbIX MPEIOJIaracMbIX KPETUICHUH:
1 - TUN KpeIJICHHUs, MOAPA3yMEBAIOUIMIA CHEMHYI0 MACCAXKHYI0 HAKIAIKy Ha
CTOTIOYIOP; 2 — THUN KpEIUICHHS, MOJPa3yMEBAIOIIUI OTACIBHO MPHUKPEILISCMBbIid

Macca)kep Ha JCPEBSIHHYIO MaHeb, K KOTOPO# KPEMUTCs CTOMOYIop (prcyHOK 19).
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PucyHok 19 — BapruaHTbI KperuieHUsI Maccakepa JJIsl CTOI
JUis TpOEeKTHUpPOBaHUS JAaHHOTO Maccaxepa MOXKET ObITh MCIOJIb30BaHa
CTPYKTypa, HWMHUTHPYIOWIAS «IIPUPOAHBIN» wMmartepuan. K mnpumepy, maccaxep,
VMUTUPYIOLINHI ITOBEPXHOCTh MEJIKUX KaMHEM.
Taxke ObUIO TPEIIOKEHO  CJEAyIOIlee pEelIeHHe:  HCIOJIb30BaHHE
JIEPEBSIHHOTO OCHOBAHUS, HA KOTOPOE Oy1yT KPEMUThCS JINOO MIapUKOBBIE MAaCCAXKEPHI,
a1n00 Maccaxepbl B BUJE NEPEBSHHBIX najgoyek. OAMH BapHaHT OCHOBAHUS MOXKET

OBITH MPSMBIM 0€3 M3THMO0B; BTOPOH BapHAHT OCHOBAHHUS MOXET OBITh C HEOOJBIIUM
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U3ruOOM, JUIS JTydiied nmpopadboTku ctomnbl (pucyHok 20). BaXHO OTMETHTBH, YTO TIPH
IPOEKTUPOBAHUNA HEOOXOJIMMO YUYUTHIBaTh CTENEHb 3a0oieBaHHsl peOEHKa, YTOOBI
BEPHO KOHTPOJIMPOBATH MIPOLIECC PEaOMIIUTALIUY.
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Pucynok 20 — /IBa BapmanTa OCHOBaHUs
3.2.3 PacnoJioskeHne Maccakepa sl CIIUHbI

Bonbiiryro 4acTh )KHU3HU YEeJTOBEK MPOBOJUT B CUISYEM IOJIO)KEHUH, UTO UMEET
cBoM mociencTBus. [IponcxoauT HapylieHne KpOBOOOpaIeHHs, TOJOBHBIE 0O0JH,
3a)KaThIe MO3BOHKU, OCTEOXOHJIPO3 — HEKOTOPBIC M3 HEMPHUITHBIX MOcieacTBuit [51].
Jis nereil ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHM — 3TO OJHA M3 OCHOBHBIX H
CYILLECTBEHHBIX MPOOJIEM.

[To Tumy Mmaccaxkepa JJjisi CIHMHBI OBUIO TPEIJIONKEHO JBa BapuaHTta: | —
UCTIONIb30BaHUE Maccakepa MO TUITy aKyMyHKTYpPHOTO aniuiMkKatopa (Hakiajgka Ha
COMHKY CTyna); 2 — IIApUKOBBIA Maccaxep (IBWKEHHE BEPTHKAIBHO U
TOPU30HTAIBHO).

Jlis maHHOTO Maccaxkepa MOApa3yMEeBaeTCsl JBa CHocoba KpersieHUs Ha
CHHUHKE peadMINTAlMOHHOTO 000PYI0BaHUS:

1. KpermieHue npu moMoOIH KOHTAKTHOM JIEHTHI (PUCYHOK 21);

2. Hakimankuy Ha CIMHKY CTYJa (C BO3MOXHBIM aKYITYHKTYPHBIM 3P (HEKTOM)
(pucyHoKk 22).
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Pucynok 22 — Cnioco06 KperuieHus — HakJaaKka

3.3 UToroBuIii AM3aiiH-KOHIENT

JusaniHepckas NEATEIbHOCTD oOecrieueHa LIMPOKUM CIIEKTPOM
CIICIIMATU3UPOBAHHBIX KOMIIBIOTEPHBIX MPOTpaMM, KOTOPHIE IMO3BOJSIOT CO371aBaTh
00BEMHYIO MOJIENIb TTPOCKTHUPYEMOTO o0bhekTa. Hambosee momymsipable TPOrpaMMbl
I co3ganusa oobeMmHor mopenw: Solid Works, 3ds Max, Autodesk Inventor,
Autodesk Alias Studio.

BriOop mporpaMmbl 3aBUCUT OT Li€JIeH MPOCKTUPOBAHUSI U OT dTana paboThl
HaJ npoekToM. Hambosiee MONHO M KA4eCTBEHHO MPEICTaBUTh BCE KOMIOHEHTHI

Iu3aiH-TIpoekTa mo3BojsieTr mnporpamma 3ds Max. 3D Studio Max — 310
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poecCHOHANTbHBIN TPOTPaMMHBIH MTAKeT JJIs TTOJTHOIIEHHOH paboThl ¢ 3D-rpadukoi,
KOTOPBIN TO3BOJIAET CO37aBaTh HE TOJIBKO TPEXMEPHBIC MOJIEIH, HO M CO37aBaTh

Ka4eCTBEHHYIO aHUMaIuio [52].

3.3.1 /Ilu3aiiH-KOHLENT Maccakepa I1Jisl KUCTel PyK

JIn3aliH-KOHIIETIT Maccaxkepa Il PyK OBLI CIPOEKTUPOBAH IO TPEThEMY
MPEIJIOKEHHOMY BapHaHTy 3CKHU30B. BbUIO MpemiokeHO HECKOJBKO BO3MOKHBIX
KOHIICTITOB.

B mepBoMm BapmaHTe MaccakHas MOBEPXHOCTh PACIIONIOKEHA HA OJHOU W3
CTOPOH Kpemne:xkHoro sjeMmeHta (pucyHok 23). g yao0CTBa W HaIEKHOCTH

KPCIJICHWA Ha CTOJICINHHUIIC Y MaCCaK€Pa UMCIOTCS IIPOPC3NHCHHBIC BCTABKU.

Pucynoxk 23 — [lepBblil BApUaHT AU3alH-KOHIIENTA Macca)Xepa JJisi KUCTE
Taxxe, MOMHUMO JAaHHOTO BapHaHTa OBLIO MPEIJIOKEHO MPOECKTUPOBAHHE
JIBYCTOPOHHETO Macca)kepa, TO €CTh MacCaKHbIE POJIMKHU OYIyT pacnojiaraTbCs Kak Ha
BEpXHEl MOBEPXHOCTH, TaK M HA HIKHEW IMOBEPXHOCTU KPEMEKHOIO 3JIeMEHTa
(pucyHoK 24).
B npennmaraemoMm BapuaHTe TMOSBISETCS BO3MOXHOCTh — PAaCIIUPEHUs

¢ynkiuonana. I[Ipy TakoM HamuuuuM JBYX MACCaXHBIX IOBEPXHOCTEH yIOOHO
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O0OBEAMHUTD PA3IMYHOTO POJA MACCAKHBIE POJUKU (K MpUMEpYy, IIAPUKOBBIC

Macca)kepbl U MacCakephl B BUJIE IEPEBIHHBIX MAIOUEK).

Pucynok 24 — Bropoiil BapuaHT qu3aiiH-KOHIIENTa Maccaxkepa sl KUCTeH

UYeprex mMaccaxkepa Uil KUCTEH PyK MPECTaBIEH B NPWIOKEHUU B pucyHok

3.3.2 /Iu3aiiH-KOHIENT Maccakepa JJisl CTOM

OCHOBBIBasICh Ha MPEAJIOKEHHBIX ICKU3aX, CaM MAacCaXKep JOJKEH ObITh 100
KaK OT/eJIbHAs €UHUIIA, TUOO0 KaK HaKJIaJKa Ha CTOMOYMNOp. AHAIM3UPYS YI0OCTBO
MOJIb30BAHUS TAaKMM MacCakepoM, IieecooOpasHee OyaeT HMCIOJb30BaHHE €r0 Kak

HAKJIAJIKK Ha CTOMOYTOpP (PUCYHOK 25).
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Pucynox 25 — BapuanT au3aifH-KOHIIETITa Macca)Xepa Jijisi CTOII
Beut ipeyiokeH BapuaHT KOHIIETITA, BBIACPKAHHOTO B TAKOM K€ CTHUJIE, KaK U
Maccaxep s kucted pyk. g ymoOcTBa (UKcAluu HIKHSS TOBEPXHOCTD
Maccaxepa nmpopesnHena. Takxke 00KOBbIe OOPTHI Maccaxepa UMEIOT IPOPE3UHEHHYIO

KPOMKY (pHCYHOK 26).

Pucynok 26 — JluzaliH-KOHLIENT Maccaxepa JJisi CTOII

Ueprex Maccaxepa sl KHCTEM pyK MPEJICTaBICH B MIPUIIOKEHUU B pucyHoK

57



3.3.3 JIu3zaiin-KOoHIEeNT Maccakepa AJs1 CIUHbI

Maccaxep mJid CHUHBI TaKXe MPEICTaBlsAeT co00Ml pamy, B KOTOPYIO
BCTaBJIAIOTCSI MACCAKHBIE AJIEMEHTHI. PaMa MMeeT KpernexHble JIEeMEHTHI, Onarogaps
KOTOPBIM MacCaep P >KUTCS Ha CIIMHKE CTYJIa.

Jliist Toro, 4ToObl Ha HIKHEW 4acTH Maccakepa Oblia OonmopHas Todka (OHa
HEoO0XouMa ISl TOTO, YTOOBI peOEHOK MOT YIEPEThCs CIIMHOM K Maccaxkepy, U TeM
caMbIM, JJaHHAsl TOYKA MO3BOJUT 3aKPEMUTh MOJI0KEHUE Maccakepa B TOYHOCTU O]

pebeHKoM), ObUT CO3/1aH OMOPHBIN MPOJIOIBHBIN 3JIEMEHT (PUCYHOK 27).

Pucynok 27 — JInzaiiH-KOHLENT Macca)Xepa I CIIMHBI
Taxoke, nns ynoOcTBa MCHOJIb30BaHMS, Ha OOKOBBIX y4yacTKax Maccaxepa
UMEIOTCS IPOPE3UHEHHBIE DJIEMEHTHI.
Jlist Toro, yToObl OBUIO yAOOHEE HMCHOJIb30BaTh MAacCa)Xep IJIsi CHUHBI, Y
CaMoro peadMIMTalMOHHOTO 000PYIOBAaHUS MOYKHO U3MEHHUTH YIOJl HAKJIOHA CIIMHKH,
9TO0Bl PEOEHOK MOT HAaXOJIUTHCS B TIONMY JIEKAa4eM TOJOXKEHHUH U OCYIIECTBISATH

JABHXKCHU A CIUHOM TOpU30HTAIIBHO BAOJIb MAaCCAXKHBIX 3JICMCHTOB.

3.4 Bb16op MaTepuaioB U3TOTOBJIEHUS

AHanu3upys BO3MOXKHbIE MaTepuaibl U3TOTOBJICHUS ISl MAacCa)kepoB, ObLIH

BBIICJICHBI MCTAJITIMYCCKUE U NCPCBAHHEIC.
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3.4.1 MeTta/LuinyecKne Maccakepbl

JI03UpOBaHHOE MEXAaHWYECKOE pa3lIpaKCHUE IOBEPXHOCTH Tela WIH €ro
ydacTKa, MPU KOTOPOM BO3HUKAIOT IIEJICHAIIPABJICHHbIE PEQIIEKTOPHBIE PEaKIUH,
Ha3bIBACTCSI COOTBETCTBEHHO OOILIMM MJIM MECTHBIM MaccakeM. lIpu Takom Maccaxe
OPOUCXOAUT CTUMYJSALIUS (QYHKIMM KOXHM, HEPBOB M MBI, YCHJINBAETCA
JEATEIIBHOCTh HEPBHOW, CEPIEUHO-COCYAUCTOUN U S3HIOKPUHHOM CUCTEM, YCTPAHSAIOTCS
CUMIITOMBI IIEPEYTOMJICHUS U MOBBIIIAETCS pab0TOCTIOCOOHOCTD.

B kauecTBe 031apaBIMBAIOMIETO Maccaxka, a TaKXke UIA JEYEHUs U
npouIakTUKU 3a00JieBaHUN HamOOoJee PacHpOCTPAHEHHBIM MacCaXeM SIBISIETCS
TodyeuHblit Maccax [53]. Takoil BuI Maccaka MOXKET BBITOHATHCS MANBIEM, THCKOM
C LIMIOM, JIUOO k€ METaJUIMYECKUM CTEpP>KHEM Ha OCHOBE TaJIbBAHUYECKON Maphbl
METAJJIOB. TOUYEUHBIM MacCaX METAUIMYECKUMU CTEPKHAMU IIPOBOAMUTCA IIPU
3a00JIeBaHUSAX  OMOPHO-JIBUTAaTEIbHOr0, MUIIEBAPUTEIIBHOIO M MOYEINOJIOBOIO
anmnaparoB, OOJE€3HAX OPraHoB JIbIXaHMs, CEpALa U COCYI0B, TpaBMax. OH moje3eH
B3pOCJIBIM U JIETSIM JIFOOOT0 BO3pacTa.

[ToMHMO TOYEYHOT'O Macca)ia TaKXKe HMCIIOJIb3YeTCs JTMHEHHBIN Maccax [54],
JUIl KOTOPOrO MOTYT HCIIOJB30BaThCs PA3IMYHBIE YCTPOMCTBA — METAJUIMYECKUE U

rpaUTOBbIC CTEPIKHU U MacCakephbl Ha OCHOBE raIbBAHUYECKOM Mapbl MeTayioB [55].
3.4.2 JlepeBSIHHbIE MacCaKepPbl
CyIIecTBYIOT pa3IMnYHbIe METOJWKH Macca)ka, K OJHOW M3 HHUX OTHOCSTCS
0COOBIE TIPUCTIOCOOJICHUS — CIICIUANIbHBIC JIEPEBSHHBIC MACCaXXEpPhl B BHJIC CYET.

Brimmonsen Takou MacCCaXep U3 APCBCCUHLI — HATYPAJIbHOT'O, SKOJIOTMYC€CKH YHUCTOIO

matepuaia (pucyHok 28) [56].
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Pucynok 28 — JlepeBsiHHBINA MaccaXxep sl CTOI

3yOuaTble MacCa)XHbIE IEMEHTHI, HAaXOAIINECS Ha POJHKaX, BO3JACHCTBYIOT
Ha pediekcoreHHple 00J1acTH, CTUMYJIHUPYIOT JIOKAJIbHBIH KPOBOTOK M OOMEHHBIE
IIPOIIECCHI B TKaHAX. [aKue BO3JICHUCTBUS IOMOTAIOT CHPABUTHCS C YCTAIOCTHIO,
JEMPECCHEN M CTPECCOM, a TAKXKE IOJIOKUTEIBHO BIUAIOT HA 3AILIMTHBIE CHJIBI
OpraHu3Ma.

Eme ogauM pacnipocTpaHEHHBIM BAPHAHTOM YCTPOMCTB SIBJISIETCS JIEHTOYHBIN
JIEPEBSIHHBIN Maccaxep s chnuHbl. Takoil Maccaxep INpeacTaBisieT coOOM Ba
IIPOYHBIX I[apaJUICNIbHBIX IIHYpa, HA KOTOPBIX HAXOIATCS MACCaKHbIE BAJIWKH, U
KOTOpBIC MPUKPEIUICHBI K pydkaMm (pucyHok 29). Takoi Maccaxep HE3aMCHHM s
o€, KOTOpble BeAyT MaJOINOABIKHBIN 00pa3 ku3HM. Vcmosnw3ys Takoro Buaa
MacCaxepbl, MOKHO YCTPAHUTh HampsbKeHHe W 0oyM B ciuHe. Ero jierko npuMeHsTh

JJI BOSHeﬁCTBHH Ha J'IIOGYIO 30HY CIIMHBI — OT MOACHHUYHOTO OTJACJIa 0 IJICYCBOTO

nosica [56].

sERAABS

Pucynox 29 — JlepeBsHHBIN Maccaxep JJIsl CIUHBI
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3.5 B100p HBETOBOIO COYETAHUS MACCAKEPOB

[IBeT BIMSET HE TOJHKO HA MHTEIUICKTyaJIbHOE pPa3BUTHE YeJIOBEKa, HO M Ha
TICUXO9MOITMOHABHOE cocTosTHUE. [ICHXO0JIOTH yTBEPIKIAIOT, UTO IBET CIIOCOOEH Kak
CHU3HUTh, TaK M TOBBICUTH CAMOOIICHKY, YJYUIIUTh WIH YXYIIUIUTh CaMOYYBCTBHE
peOeHka.

[IBeT — »TO BOJIHBI OMNPEIAEICHHOIO poAa AJIEKTPOMArHUTHON SHEPruu,
KOTOPBIE TIOCJIE BOCIIPHUATHS TJIa30M U MO3TOM 4eJIoBeKa IPeoOpa3yroTCs B IIBETOBBIC
omymieHus. Kaxaplii 1BeT uMeeT CBOW BOJIHOBOM nauana3zoH. B Tabmume 1
IIPE/ICTaBJICHBI 3HAYCHHE U BIIMSIHHE 1[BETA, €r0 BOJIHOBOM JHamnasoH [57].

Tabnuna 1 — XapakrepucTuka 1BeTa

JInrHAa BOJIHBI CBETA,

IBet
H/M

Buusinue nuBera Ha 310pOBbe

Bnmstaue Ha ceppie, KpoBOOOpaIeHNE, CTUMYIISIIIHS
MMMYHUTETa, aKTUBH3aIHs 0OMEHa BEIIECTB; MOJIEe3CH
Kpachsiit (650-800) IIPY TUITOTOHUY ¥ MH()EKIIMOHHBIX 3a00JIeBaHUSX ; IS
CJIMIIKOM YMOIMOHAJIBHBIX JIFOJIEH MOKET OKa3aThCsl

BPEIHBIM

[ToBbIllIEHNE AKTUBHOCTH, CIIOCOOCTBYET 001IEMY
KpEIUICHUIO OpraHu3Ma, HOpMallu3alusl JesITeIbHOCTH
. SHJIOKPUHHOW CUCTEMBI; OLIYIIIEHUE TTCUXOJOTHYECKON
OpamKeBbIit (590-640) P > OV .

CBOOO/IBI, YMEHBIIICHUE SMOIIMOHATBHON
HECTAaOMIILHOCTH, YITYUIICHUE TUIICBAPEHUS U

IIOBBIIIICHUCEC aIIlICTUTAa

[Tomoraet npu MOCTOSIHHO TAaCCUBHOCTH; CTUMYJISIITUS
U YKpeIJIeHHe HEPBHOUW CUCTEMBI, aKTUBU3AIIHS
Kenterit (550-580) JIOTUKH, LIEHTPOB FOJIOBHOTO MO3Ta, KOTOPbIE
KOHTPOJIHMPYIOT MPOIECCHI MBITIICHUS U PEYUH;
MTOBBIIIICHUE YYBCTBA ONITUMHU3MA

Jemaet xapakTep 0oJiee ypaBHOBEIICHHBIM;
BO3JICHCTBYET HA HEPBHYIO CHCTEMY; CIIOCOOCTBYET
3emneHsblit (490-530) CTaOMIIBHOMY POCTY YMCTBEHHOM pabOTOCIIOCOOHOCTH,
KOHIIEHTPALMM BHUMAHUS; CO3/1aeT OLIYIIECHHUS MUpa U

paBHOBECHS, TOKOSI © OOHOBJICHHS
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[Tpomomkenue Tadbmmibl 1

[Tomoraer CHU3HUTH TEMIIEPATYPY; UMEET
00e33apaKuBalOIINe CPEACTBA, CIIOCOOCH OCTAaHOBUTH
INomy6oit (460-480) pacnpocTpaneHre HH(EKIn; 61aronpusTHO
BO3/ICHICTBYET HA MOBHIIICHUE UMMYHUTETA, CHIYKACT

apTepUAIbHOC JaBIICHHE

Coznaer ourymienue 0€30MacHOCTH, IMOJIOXKUTEIbHBIN
NICUXOTepaneBTuIecKuil 3pdext mpu mMenaHxonuu,
UCTEPUH, SITHIIETICUN; OTTEHKH CUHETO IMOMOTaloT IpH
Cununit (440-450) OecCOHHHMIIC; CHUMAET 00JIb pH 3a00JI€BaHUH KOCTHOU
Y SHJIOKPUHHOHN CHUCTEM; PEKOMEHIYIOT IIPH
3a00JICBaHUSX TO3BOHOYHUKA, MO3Ta, TJia3,
BOCIIAJICHUSAX HOCOBBIX Ma3yX

[TomoraeT 60pOTHCS C TITyOMHHBIMH CTPaXaMH,
Pa3IMYHBIMH ICUXUYECKUMU 3a00JICBaHUSMH U
®HONETOBBIN (390-430) HEPBHBIMU PACCTPONCTBAMU; BOIUIOIIEHUE CBSA3H
JBYKEHUS M TIOKOST; YpE3MEPHOE BIMSIHUE YTHETAET

HEPBHYIO CUCTCMY, MOXKCT BbI3BATh AllaTHIO

K uBeTtam, KOTOpbI€ CTOUT N30€raTh OTHOCATCA: O€NbIi, YePHBIN, (PHOTETOBBIN
Y KOpUYHEBBIN. Takue nBeTa MOT'YT BBI3BaTh TPEBOTY, YHBIHUE U TOCKY.

Bce nBeTa MOKHO NOJIENIUTh HA AKTUBHBIE U ITacCUBHBIE. K aKTUBHBIM LIBETaM
OTHOCST SIPKO KPaCHBIW, IPKO OPaHKEBBIM, U B MEHBLIEH CTEIIEHU SIPKO KEITHIA LIBET.
OTu 1Bera JAEWUCTBYIOT BO30YyXKIarolle, MalOT JETKYI0 BCTPSCKY OpraHu3My H
YCKOPSIIOT MPOIECCHI KU3HEAEATENbHOCTU. K MacCUBHBIM IIBETaM OTHOCST CBETJIbIE
OTTEHKH 3€JICHOTO, PO30BOro, roiy0oro IBeTa M ordacTh Oeibii. /laHHBIC 11BeTa
UMEIOT d(PPEKT YCIOKOCHHSI HEPBHOU CUCTEMBI.

[lcuxonorn yTBEpX AAOT, YTO JETH JYy4YIle BCEro pearupyroT Ha KpacHBIM,
KEJThI U CUHUU 1[BeTa U Bce UX OTTeHKH. OJIHAKO, HEKOTOPbIE I[BETAa MOTYT OBITH
CWIbHEUIIMMH Pa3IPAKUTEIIMUA, WM HAIPOTHUB, JAEHWCTBOBATH yrHerarome. B
Tabnuile 2 npeacTaBieHa PEKOMEHalusl BbIOOpa 1IBETA, OCHOBBIBASICh HA XapaKTep

peOeHKa.
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Tabnuna 2 — CooTBETCTBHE LIBETa XapaKkTepy peOeHKa

Ber XapakTepucTHKA LBeTA XapakTepucTuka pedeHka
K . ATpeccUBHBIN U pa3pakaronui; BsinocTh, HEakKTUBHOCTD,

pacHbIi

SHEPTHsI U JIUJEPCTBO MaJIOTIOJIBU’KHOCTh
OmuryiiieHue BHYTpEHHEH TapMOHUH,
[TepeB030ykI€HHOCTH, HEPBO3HOCTD,
. TeIIa, CTAOMILHOCTH,
Kenrerit . CKJIOHHOCTb K UCTEPUUYECKUM
KU3HEYTBEPKAAIOLIUHN [BET;
. COCTOSTHUSIM
COJTHEYHBIH IIBET
LIBeT My>kecTBa, MOpPsiAKA, CUIIBI BOJIH,
. . HepBo3HOCTh, rUNepakTUBHOCTD U
Cunuii BHYTpPEHHEH COOPaHHOCTH U
SMOILIMOHAIBHOCTh
OTBETCTBEHHOCTHU

3 . IIpupona u CnoKOMCTBUE, UBET POCTA U Heysepennocts B cebe,

€JICHBIN

310POBbsI 3aMKHYTOCTb, JKE€JIaHUE YUUTHCS
Coznaet atMocdepy npa3IHUKa, CKIJIOHHOCTB K UTIOXOHJIPHH,
OpamkeBblil | TBOpUECKast aKTUBHOCTh, JHEPIHUHOCTbD, 3aCTEHYHBOCTh, YyBCTBUTEIIbHAS
OLIYIIIEHUE YBEPEHHOCTU U KOM(opTa HEpBHas cucTeMa

[IpueMoB mBETOTEpANUU CYIIECTBYET JOCTATOYHOE KOJIMYECTBO: OCBEIICHUC
KOMHATBl CBETOM OIIPEJCICHHOTO IIBETa, JOMHUHHUPOBAHHE OTICIBHBIX I[BETOB B
HHTEpbEepe WM Ok, KOHIICHTpAIMs BHUMaHUSI Ha OOBEKTax OIpPEACICHHOU
OKpackd. Bce MeTomWku TmpuBOAAT K TOMY, YTO Ha I[BeTe HE0OXOIUMO
COCPEIOTOYUTHCA. JIeTSIM TPYIHO JJIUTEIbHOE BpeMsl KOHIICHTPUPOBATHLCS Ha OJTHOM
00BbeKTe, HO JUIS JOCTHDKCHHUS IICMXOTepareBTHYecKoro sddekra, HE0OXO0AUMO

NPUBJICKaTh BHUMaHKE peOCHKA K OMPEICICHHOMY [IBETY XOTs Obl Ha 3-5 MUHYT [57].

3.6 KoHnenuusi npe3eHTANMOHHOI YacTH

[Ipesenranmonnas yacte BKP Bkitouaer B ce0s co3nanue nByX rpaduuecKux

TUTAHIICTOB, MIPE3CHTAIINIO B porpamme POwer Point u mpe3eHTallnOHHBIH POJIHK.

3.6.1 Bpi6op mpud¢gTOoBOii 1 LBETOBOI rpynn

Jjis Toro, 4ToObl TPAMOTHO MPEACTABUTH MPOIYKT, HEOOXOAUMO MPABUIBLHO
nono0parh WPUQPT U LBETOBOE coueTaHue. BuiOpaHHble MPU(T W LBET AOTKHBI

COOTBETCTBOBATh 00Pa3y MPOEKTUPYEMOTO TU3AH-00BEKTA.
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B kauectBe mpudToB, NpUMEHSEMBIX B O(GOPMIICHHH IUIAHIICTOB U
npe3eHTalMk ObUIM BBIOpaHbl cieayronmue mpudT: AKrobat, ucmoms3yembiii B
Heckoubkux ero Bapuanusax (Akrobat Black, Akrobat Bold).

[{BeTOBOE COUYCTaHME TaKXKe BBITOJHEHO B IIBETAX, KOTOPHIE MCIIOIB3YIOTCS B
CaMHUX Maccakepax, a TaKKe ObUIM B3AThl IIBETa HCXOAS U3 COYCTAHHS

peadMIIUTAIIMOHHOTO 000PY/I0OBAHUS.

3.6.2 IlnaHmeT, npe3eHTAIUSA U BUAECOPOJIHUK

JI7st ipe3eHTaluy MPOeKTa Ha TUIAHIIETE OTOOPAYKEHBI CIICTYIONIUE JICMEHTHI:
e Tema pabOThI, IOTOTUITBI YHUBEPCUTETA, IIIKOJIBI U OT/ICICHNUS;
e (Cxema CHCTEMHOIO MPOCKTUPOBAHHUS,
e Yeprexu;
e 1ITOroBsIii pe3ynbraT pa3pab0TaHHOTO 00BEKTA.
[Tpesenrarus BbinojaHeHa B mporpamme Power Point [58], u BeinmosHeHa B
€IMHOW CTHJIUCTHKE, YTO M IUIAHIIIET.
Bueoponuk JeMOHCTPUPYET OCOOCHHOCTH MPOCKTHPYEMBIX MAacCCaXXepoB,
PAacIONIOKEHHBIX HA PEaOMIMTAIIMOHHOM MEAMIIMHCKOM 000pynoBaHuK. Buaeoponk
BBIIIOJIHEH B IpOrpaMMe TpexmepHoro wmomenupoBanus 3ds Max, a Takke ¢

UCTIONIb30BaHueM BHIcopenakropa Movavi Video Editor [59].
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4 ®PUHAHCOBBIA MEHEIKMEHT, pecypco3(pPeKTUBHOCTD U

pecypcocoepexeHue

Ilenbs naHHOIO paszaesna MaruCTEPCKOM AUCCEPTALMU 3aKIIFOYACTCSA B aHAIIU3E
(MHAHCOBO-?KOHOMHUYECKHUX aCIEKTOB IIpejIaraéMoi B UCCIIEJOBAaHUM pa3pabOTKU —
BHEJIPEHUM MAaCCAXKHBIX NOBEPXHOCTEHM W INPUMEHEHUM CEHCOPHOM HWHTErpauvy B

KOppEeKIMoHHOM padote ¢ aetbmu ¢ OB3.

4.1 Opranusanus 1 IVIAaHKPOBaHUE padoT

[Ipu opranmszanuu nponecca peanusaunn HW HeoOxonumo pannoHanbHO
IUIAHUPOBATH 3aHATOCTH KaXKJI0I'0 U3 €0 YYaCTHUKOB M CPOKH ITPOBEACHUS OTAEIIBHBIX
pabor.

B naHHOM NyHKTE COCTaBIISIETCS IOJIHBIM IMEpeYeHb MPOBOAMMBIX padoT,
OTPEACTSIOTCS MX UCIIOJHUTENN U PAIMOHAIbHASI TPOIOJKUTEILHOCTD (Tabumia 3).

Tabnuna 3 — [lepeueHb pabOT ¥ POJIOIKUTENHHOCT UX BBITIOJIHECHUS

JTanbl padoTsl HUcnosnurean 3arpyska .
UCTIOJTHUTeI el
[TocTanoBka 1enei, 3a1a4, MNOTy4YEHUE UCXOIHBIX HP - 100%
HP, 1
JTAHHBIX N —20%
HP —20%
[Tox0Gop u u3yueHrne MaTepuaIoB MO TEMATHUKE HP, 1 11— 100%
HP — 80%
dopMHUpOBaHUE 3a1aHUS HP, 1 Y- 40%
HP —90%
Pa3paboTka kaneHIapHOro mnjiaHa HP, 1 - 20%
[Ton6op u HanucaHue MaTepHaia 1o Hay4yHo- HP — 50%
. HP, 1
HCCIIEN0BATEIBCKON YacTh 1 - 90%
@opMUpOBaHUE U HANIMCAHUE AaHATTUTUYECKON HP — 50%
HP, 1
4acTu N —90%
. N —100%
BrinonHeHne npakTHUECKoi 4acTh U, K K — 50%
OdopmieHne nosICHUTENBHOM 3aITUCKA )4 N —100%
Odopmiienne rpapuyeckoro Marepuana 4! N —100%
HP — 65%
IToaBenenne HTOroB HP, 1, K U - 75%
K -50%
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4.1.1 IIpoaoIKUTEILHOCTD 3TANIOB PadOT

Pacder mpoo/mKUTENBHOCTH ATAloOB pabOT MOXKET OCYHIECTBIISITBCSA IBYMS
METOJaMMU:

o  TexXHHKO-PKOHOMHUYECKHM;

e  ONBITHO-CTATUCTHYECKHUM.

B pabGore Oymer HCHoOJb30BaH OMBITHO-CTATUCTUYECKUM METOJ, TaK Kak
WCIIOJTHUTEb Pa00Thl HE pacroiaraeT COOTBETCTBYIOIIUMHU HOpMAaTUBAMU (HAJIMYKE
pa3BUTOM HOPMATHUBHOW 0a3bl TPYAOEMKOCTH IUIAHUPYEMBIX IporieccoB). JlaHHBIN
METOJ] B CBOIO OUEpE/Ib PEaIu3yeTcs IByMs CIIOCO0aMu:

e  AHaJIOTOBBII;

e  DKCIEpTHBIN.

Jlns ompeneneHus BEPOSTHBIX 3HAYCHUH MPOJOJDKUTEIBHOCTH PAOOT  tox

MPUMEHSIETCS OJlHA U3 IBYX (DOPMYII:

to}x — 3tmin'|5'2tmax, (1)

toin T 4L T L
tmm: min pro max (2)
6

rne  tmin - MUHUMAaIbHAS IPOIOJDKUTEILHOCT PAOOTHI, JTH.;

tmax— MaKCHUMaJTbHAS TIPOAOJIKUTEIBHOCTD PabOTHI, JTH. ;

torob— HanboJiee BeposiTHAs MPOIOJKUTENBHOCTh paOOTHI, JH.

JIist  BBIMIOJTHEHHWST TIEPEUMCICHHBIX B Tabmuie 1 pabor TpedyroTcs
CIICIIUATNCTHI:

e  lcnonuurens HUP (BKP);

e  HayuHblil pyKOBOIUTEIB;

e  KoHCynbTaHT MO NPAKTUYECKON YaCTH.

J1J1s TOCTpOEHUS JIMHEHHOTO Tpadrka HEOOXOIUMO PACCUUTATh JUTUTCIIBHOCTh
ATanmoB B pabouymx [HAX, a 3aTeM IEepPEeBECTH €€ B KaleHAapHble AHU. Pacuer

MNPOAOIZKUTCIbHOCTH BBINMOJIHCHUA KAXXA0I'0 dTalla B pa6qux JAHAX (T Pﬂ) BCACTCA 110

bopmyie:
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Tog =2 KnTon = 2= Kn, (3)
e lox— MPOIOIKUTENBHOCTh PAOOTHI, JH.;

Ksx — KO3 GUIIMEHT BBIMOJHEHUS paOOT, YUYUTHIBAIOIINN BIUSHHUE BHEIIHHUX
¢dakTopoB Ha COOMIOACHHE TMPEABAPUTEIHHO OMPEICICHHBIX JIMTEIbHOCTEH, B
YaCTHOCTH, BO3MOKHO Ky = 1;

Ky - KOOPOUIUEHT, YIUTHIBAIOUINN TOTOTHUTEIFHOE BpeMs Ha KOMIICHCAIHIO
HENPEIBUCHHBIX 3aJiep>KeK U coriacoBanue padbot (Kj = 1-1,2; B 3TUX rpaHuax
KOHKPETHOE 3HaYeHHE MPUHUMAET CaM UCTIOJIHUTEND).

Pacyer mpomomKHUTENPHOCTH JTana B KAJICHAAPHBIX JHSIX BEICTCS II0
bopmyie:

Ty = Tep - Tk 4)
rae  Tgg— IPOAODKUTEIHHOCTh BBIIIOJIHEHHUS dTama B KaJICHAAPHBIX JTHAX;

Tk — k03 PUIMEHT KaJIEeHJaPHOCTH, MO3BOJISIOIIMMI MEPENTH OT U TEILHOCTH
paboT B pabouux AHIX K UX aHAJIOraM B KaJICHJAPHBIX JTHSAX, U PACCUUTHIBAEMBIH 110
dbopmyie

T
Ty KAT

~ Tyan — Teng — Tng (5)
rne  Txan— KajgeHpapHble JHH (Trar= 366);

Tgy— BeixoaHbIe THU (Ter = 67);

Trp— npa3aaununbie qH (Tng = 26).

Tx=1,34

Y4auThiBass BBIXOAHBIC IHU W TPa3IHHYHBIC, KOJUYECTBO pabOUMX JTHEH
cocTtaBmiIO 273 mHS.

B Tabnume 4 onpeaencHbl NPOIOKUTEIBHOCTH JTAloOB paboOT HW X
TPYZOEMKOCTH TI0 UCIIOJTHUTENSAM, 3aHATHIM Ha KaKIOM dTalle, a MMECHHO: HayYHBIH

pa6OTHI/IK, HUCIIOJTHUTEIb U KOHCYJIbTAHT.
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Tabmuma 4 — Tpyno3atpatsl Ha BeimosHenne HU

[TpomomKxuTesb Tpya0eMKoCTh paboT MO UCTIOIHUTEISIM
Hcrionn |  HOCTB paborT, YeJl.- JH.
Oran
UTETN JTHU Tr T
tmin | tmax | fox HP n K HP " K
1 2 3 4 5 6 7 8 9 10 11
IlocTranoBka 1ene,
3a/1a4, TOJy4YCHHE HP, U 2 5 32 | 3,84 | 3,52 - 514 | 4,72 -
MCXOJTHBIX JIAHHBIX
[Tonbop u uzyuenue
MaTepHuasoB 1O HP,M1 | 10 | 12 | 10,8 | 11,9 13 - 16 17,4 -
TEMaTHKE
opMupoBatie HP,U | 2 | 5 |32 |38 (35| - | 51|47 | -
3aJaHus
Paspagoria HP,M | 2 | 4 | 28 [336|308| - | 45 |413| -
KaJICH/IaPHOTO TIaHA
[TonGop n
HalMCaHue
MaTephata o HP,M | 10 | 15 | 12 | 132 | 144 | - |[177|193| -
HAY4HO-
HCCIIeI0BATEIBCKOM
YaCTH
dopMHUpOBaHUE U
Hanueane HP,U | 8 |12 | 96 | 106 | 11,5 | - |142|154 | -
AHAITUTHYECKON
JaCTH
Beinozmere WK |14 |18 |156| - |187 171 | - |251| 229
NPaKTHYECKON YacTh
Odopmienue
IMOSICHUTEIBLHON 41 7 | 14| 98 - 11,8 - - 15,8 -
3aIUCKH
Odopmienue
rpaguIecKoro n 8 12 | 9,6 - 11,5 - - 15,4 -
MaTepuaa
Iloasenenue utoros | HP, 1 5 8 6,2 | 6,82 | 7,44 - 9,1 10 -
Hroro: 82,8 | 5351984 | 17 | 71,7 | 132 23

BenuuuHbl TpyI0€MKOCTH ATANoOB MO UCIONHUATENSAM i (TaHHBIE CTOJIOIIOB

9, 10 u 11) NO3BOJNSIOT MOCTPOUTH JUHEHHBIM rpaduk ocymectienus HU.

Pe3ynbTaThl npeicTaBieHbl B TAOIUIIE .

Tabnuma 5 — Jluneitnsiii rpaduk padot

Ortan | HP J4|

Maprt

Arnpenb

Man

Nionp

K10

20

30

40

50 | 60

70

80

90

100

110

1 514|472 - '
2 | 16 | 174 -
3 |51 47| -
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[Tponomkenue Tabnumpt 5 — JInHeHBI rpaduk padoT

4 a5 ]a13] - ¥

5 |177] 193] - -

6 [142]154 | - el

7 | - | 251220 [
8 | - |158] -

o | - [154] -

10 | 91| 10 | - . |
HP—.; I/I—-; K-

4.2 Pacuer cMeThI 3aTPAT HA BbINOJHEHHUE IPOEKTA

B cocraB 3arpar Ha co3panne HM Brirowaercss BEIMYMHA BCEX PACXOOB,
HEOOXOJUMBIX JUIsSl peald3alii KOMILIEKca paldOoT, COCTaBIAIONIMX COJCp>KaHUE
JTAHHOM pa3paboTku. Pacdyer cMeTHON CTOMMOCTH €€ BBIMOJHEHUS TPOU3BOIUTCS 10
CJICAYIOIIUM CTaThsIM 3aTpar:

e  3apaloTHas miara;

e  CoumanbHbIM HAJIOT;

e [lpouwne yciyru (CTOPOHHHX OpraHU3AINN);

e  Pacxoppl Ha anekTposHepruio (0e3 OCBEIIeHUS );

e [Ipoune (HakIagHBIE PACXOAbl) PACXOIBI.

4.2.1 Pacuer 3apa0doOTHOM IJIATHI

JlanHast cTaThs pacxoJ0B BKIIOYAeT 3apabOTHYIO0 TIUIaTy OCHOBHBIX
WCTIOJIHUTENEH TPOEKTa: HAYYHOTO pPYKOBOAUTENS, CTyJCHTa-Iu3alHepa W
KOHCyJbTaHTa. J[7sg pacuera 3apaboTHOM TMIaThl MCIHOJIb30BaHAa HH(OpMAIUS O
JIOJDKHOCTHBIX OKJIQJIaX COTPYJHUKOB TOMCKOTO MOJMUTEXHUYECKOTO YHHBEPCUTETA

[60, 61]. Pacuer 3arpar Ha oruiaty Tpynaa Oepercs IO OTpaciieBOM CHUCTEME OILIaThl
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Tpyna B TIIY B COOTBETCTBUU C JOIKHOCTSIMH, TJI€¢ PYKOBOJIUTENTh — Tpodeccop,

AKCIIEPT — CTApIIM MpPEnoaaBaTeib, a CTYJAEHT — ACCUCTEHT.

CpennenneBHasi TapudHas 3apabotHas 1uiata (311.;) pacCuMThIBAETCS IO

dbopmye:

3T = MO/22,8 (6)

YYHUTBIBAIOIIEH, 4TO B oy 273 pabouux AHS U, CIEA0BATEIBLHO, B MECSIIEC B CPEIHEM

22,8 paboumx nHs (mpM IIECTHUAHEBHOM paloueld Henene). Pacdyer oCHOBHOM

3apa00THOM IIJIaThl MPUBEEH B TabuIle 6.

Tab6muia 6 — Pacuer 3apabotHo# matel mo HA

Hcnoanureianb

Oxuaan,

pyo./mec.

CpennenneBHast
CTaBKa,
pyo./pad.1eHb

3arparsl
BpeMeHHU,
paod.xuu

Kosgppuument

Doupg
3/IJ1ATHI,

pYyoO.

Hayunsrii
PYKOBOJUTEIb
(IIIIC 4,

npodeccop, H)

47104

2065,9

54

1,699

189 538,1

CryaenT-nu3aiinep
(mpodeccronanbHas
KBaJTM(DUKAIIMOHHAS
rpymnmna
CICIHMAIINCTOB, 1
YpOBEHbB)

9377,78

411,3

98

1,62

65 297,9

KoHcynbTanT no
MIPAaKTUYECKOU
gactu (ITI1C 2,

CTapIINN

IpenoaaBarelb,

HET)

24960

1094,7

17

1,699

31618,2

Hroro:

286 454,2

4.2.2 Pacuer 3aTpaT Ha COIUAJILHBII HAJIOT

Cratbst BKJIIOYAET B ce0s1 oTunciaeHus Bo BHeOokeTHbie Goumbl (30,0 %) u
paccuuThiBaeTcs 1o Ghopmyiie:

Ccou. = CSH*O!B (7)
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OTuncnenus Ha ymiaaTy Bo BHeOOmKeTHbIe oHabl cocTaBuT 286 454,2 * 0,3

=85 936,3 pyo.

4.2.3 Omiara paﬁoT, BBINMOJHAEMBIX CTOPOHHMMH OpraHM3allMsiMH H

npeanpusTHAMHA

JlanHass paspaboTka mpearnoiiaraeT MPHUBJICYCHHE KOHTPAreHTOB IS
npeacTaBieHuss pesyiabtaroB HUW B Buje mmadmera u ansboma. B Ttabmuie 7
MPECTaBIICHBI PaCYEThl OILJIAThl KOHTpareHTHhIX yciayr o HU.

Tabnuma 7 — Pacuer 3aTpaT Ha MaTepUabl

HanmMeHoBaHuMe MaTepuajioB Lena 3a ex., pyo. | Koa-Bo Cymma, pyo0.
[Teyath MOSICHUTEIILHOM 3aITCKU 3 py0. 120 360 py0.
[TeuaTs mnanmeroB popmara A0 1500 py6. 2 3000 pyo.

Hroro: 3360 py®o.

4.2.4 Pacuyer 3aTpaT Ha 3JICKTPOIHEPIrUI0

JlaHHBII BUJ PacXO0JIOB BKIIFOUAET B ce0s 3aTpaThl HA AJIEKTPOIHEpruio [62],
NOTPavYCHHYIO B X0Ji¢ BhIMoyHeHUss HY Ha paboTy McIosib3yeMoro o00pyIoBaHHMS,
paccuHuThIBaeMbIe 110 GOpMyJIe:

Conos. = Pos * tos - L5 (8)
rIe Pos — MomiHOCTB, TOTpeOIsieMast 060pyoBanueM, KBT;
> — tapud Ha 1 kB1-yac;
tos — BpeMs paboThl 000pYAO0BaHUS, Yac.

st TITY I = 6,59 py6./xBT-uac (c HIC).

Bpemst paGoTe1 000py10BaHUS tos BRIMUCISETCS HA OCHOBE JAHHBIX TAOIUIIBI 2
U3 pacueTa, YTo MPOJOHKUTEIFHOCTh paboyero AHs paBHa 84.

tos = Teg™ Ky, (9)
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rje K < 1- koaddunreHT ucnob3oBaHusi 000pya0BaHUS IO BPEMEHH, PaBHBIN
OTHOUIIEHUIO BpPEMEHH €ro paboThl B IMpoOIlecCe BBHINOJHEHUS MpPOEKTa K Tpp,
ONPEIENSIETCS UCIIOTHUTEIEM CaMOCTOSATEIBHO.

MomHocTh, oTpedsiemast 000pyI0BaHUEM, ONpeaesieTcs no Gopmyie:

PO]S = PHOM. * I<C (10)
rae Pon. — HOMHHaJIbHAS MOLTHOCTH 000pyAOBaHus, KBT;
Ke £ 1 — xoadpdunueHT 3arpy3k, 3aBUCSIIMNA OT CpPEAHEH CTEeNeHU

WCIIOJIb30BAHUSI HOMUHAIBHOM MOILIHOCTH.

Pacuer 3atpaT Ha 3JEKTPOIHEPTHUIO MIPEACTABICH B Ta0uIe 8.

Tabnuma 8 — Pacuer 3aTpat Ha 3JEKTPOIHEPTHIO

Bpewms pabotsl
HaumenoBanue [ToTpebnsiemas
obopynoBanus tos, 3arpatsl Dos, pyoO.
000pyI0BaHUS qac MouHocTh Pos, kBT
Hepcoranbirbiit 787,2%0,8 0,35 1452,5
KOMITBIOTEP

4.2.5 Pacuer aMOpPTH3ALIMOHHBIX PACX010B

Pacuer aMOPTH3alMOHHEIX PACXOI0B IIPOUCXOIHUT TI0 CIAEAYIOmE popMye:
Hy * o * tpy * 1
Fp (11)

Cﬂ}fl =

rae Ha — rogoBast HopMa aMmopTr3aluy equHuIbl 00opyaoBanus (paBHa 0,4);

o — 6amancoBast CTOMMOCTh €IMHHIIBI 000pyI0BaHus ¢ yueToMm T3P;

Fy — neficTBUTENBHBIN TOI0BOM (DOHI BpeMeHH PabOThI COOTBETCTBYIOIIETO
o0opynoBanusi (paBen 2184 waca ansa [IK B 2020 romy (273 paGouux AHS TpH
IICCTUIHEBHOM pabodeii Henene));

t,p — paxTHUeckoe Bpems paboThl 000pyA0BaHMs B X01¢ BeinoiaHeHus HU;

N — 9UCJI0 3aICMCTBOBAHHBIX OJTHOTUITHBIX €AUHUI] 000PYIOBaHUS.

Croumocts 1K = 39000 py0., BpeMs ucnons3oBanus /87,2 4acoB, Toraa s
Hero Cay = (0,4*39000*787,2*%1)/2184 = 5622,9 py6. HMToro aMopTu3aliiOHHBIX

pPacxo/ioB MOTy4nsiock 56229 pyo.
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4.2.6 Pacuer nmpo4mx pacxoaoB

B craree «IIpoume pacxompl» oOTpakeHbBl pacxonbl Ha BbinosHeHue HU,

KOTOpbIE HE YUYTEHBI B IPEABIAYIIUX CTaThsIX, UX ClIeIyeT NPUHITH paBHbIMU 10% oT

CYMMBI BCCX MPCABIAYIINX PACXOOd0B, T.C.
Cnqu. = (C3n + Ccou + CHp + C3J1.o6. + CaM) : 091 (12)
Torna, Cupou. = (286 454,2 + 85 936,3 + 3360 + 14525 + 5622,9) * 0,1 =

38 282,6 pyb.

4.2.7 Pacuer o0meii cToUMOCTH Pa3padoTKu

HpOBGIIH pacducT 110 BCCM CTATbAM CMCTBI 3aTpaT Ha pa3pa60TKy, MOXXHO

onpenenuTh ooyt cedbecronmocts HU. Pacuer o01ieit cebecTonMOCTH MpeIcTaBIeH

B Ta0mue 9.

Tabnuma 9 — Cmera 3aTpat Ha pazpaborky HU

Crarbs 3aTpar YcaoBHoe 0003HaUYeHHE Cymma, pyo0.
OcHoBHas 3apa0oTHas TUIaTa Can 286 454,2 pyO.
OTuucneHus B conuaIbHbIE Ceon 85 936,3 pyo.
(boHIbI
H

€MOoCPECTBEHHO Cun 3360 pyb.
YUUTBIBAEMbIE  PACXOJIbI
Pacxopl Ha 37IEKTPOIHEPTUIO Con.o6 1452,5 py®.
AMOpTHU3ALIMOHHBIE PACXOIBI Cau 5622,9 py6.
[Tpoune pacxomp Crpon. 38 282,6 pyo.

Hroro:

421 108,5 pyé.

Takum oOpaszom, 3aTpaThl Ha pa3zpadboTky coctaBuiau C = 421 108,5 py6.

4.2.8 Pacuer npudbLIH

[Tpubsime oT peanusanuu HU B 3aBUCHMOCTH OT KOHKPETHOM CHUTYaIlHH

(MacmTad ¥ XapakTep MOJYy4aeMOro pe3yJibTaTa, CTENEeHb €ro OINPEACIICHHOCTH U

KOMMCpHIualn3aluu, CH€HI/I(1)I/IKa OCJICBOro CErMcHTa pblHKA H T.I[.) MOXET
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OTIPENEIATHCS Pa3IMIHBIMU crioco0amu. Ecnu ucnomanTens paboThl HE pacmojiaraet
TAHHBIMU JUTSI TIPUMEHEHUS «CIIOKHBIX» METOJIOB, TO MPUOBLIb CICTyeT MPUHSTH B
pasmepe 5 + 20 % ot monHOoM cebecTonmoctu HU.

Torga, npubsLs coctaBut 84 221,7 py06. (20 %) oT pacxon0B Ha pa3zpabOTKy
HU.

4.2.9 Pacuer HIC

HAC cocraBnser 20 % oT cymMmbl 3aTpaT Ha pa3pabOTKy W HpUOBLIH.
Caenosatensno, HJIC cocraBur (421 108,5 + 84 221,7) * 0,2 = 505 330,2 * 0,2 =
101 066 py6.

4.2.10 Ilena pa3pa6orku HUP

Ilena pa3paborku HUP paBHa cymme MONHOW ceOECTOMMOCTH, MPHOBLIN U

HJIC, cnenosarensho, Lpupke) = 421 108,5 + 84 221,7 + 101 066 = 606 396,2 py6.

4.3 Ouenka 3xoHoMnueckoii yppexrusnocru HA

Ornenka skoHomudeckoit appexruHoct HU BoO3MOMkKHA TOTBKO MPU YCTIOBUU
MPOBEICHUS CIEHHATBHOIO UCCIEIOBAHUSA, BBIXOISIIETO 32 pPAMKH MPEACTABICHHON
MAarucTepCKON AUCCEPTALMU, TaK KaK JaHHAs OLIEHKA BO3MO>KHA TOJIBKO MPU YCIOBUU

3aJaHusA HCO6XOI[I/IMBIX [mapamMCcTpoOB €C IIPOoLIccCa U BHCAPCHU .

4.3.1 Ouenka Hay4YHO-TeXHHUYecKoro yposuss HUP

B ciydae oTcyTrcTBUS JaHHBIX 00 MHBECTHIUSAX, BaXHO JaTh OLIEHKY M CO
CTOPOHBI €r0 HAay4YHOM M TEXHUYECKOW 3HAYuMOCTU. JlI1 3TOro Hy»XHO
BOCIIOJIb30BAaTbCS ~ METOAOM  OajUIbHBIX  OLIEHOK,  KOTOPBIA  OIpPENEIUT

11e71eco00pa3HoCTh paboThl. OCOOEHHOCTh METOJa COCTOUT B TOM, YTO OIICHKY
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MPU3HAKOB PabOTHI OMpEnessseT MHTETPAIbHBIA MOKA3aTeNlb HAYYHO-TEXHUYECKOTO
ypOBHsI paboThl. @OpMyJia BEITIIAINAT CICAYIOMAM 00pa3oM:
|HTy = Zsilei * ni, (13)

luTy - MHTETPATBHBIN HHACKC HAYYHO-TEXHUYECKOTO YPOBHS,

Ri — BecoBol K03 (HUIMEHT 1-TO MPHU3HAKA HAYYHO-TEXHUYECKOTO

addekra;

Nj — KOJIMYECTBEHHAsI OIIEHKA 1-TO pHU3HAKa HAYYHO-TEXHUYIECKOTO Y (deKTa B
Oannax.

PesynbpraThl BeUncaeHu# penctabieHsl B Tadbmuie 10.

Tabnuna 10 — Onenka Hay4HO-TeXHUYecKoro ypoHs HUP

O0ocHoBaHnme
Ri ®aktop HTY Yposens pakTopa Ni
BbLIOPAHHOTI0 0aJj1j1a
Pacmmpenue
BO3MOXHOCTEH Hcnonws3zoBanue
peabunuTalu JeTei; MOJIEPHU3UPOBAHHOTO
0,4 YpoBeHb HOBU3HBI BHEJIPEHUE MACCAXKHBIX 8 o0opynoBaHus Ipu
MMOBEPXHOCTEH B JETCKOE CTPEMUTEIBHOM POCTE
peadmInTalMoHHOe nereit ¢ OB3
obopynoBaHue
[Tornck BO3MOMXKHBIX ITorck BO3MOXHBIX
. pelIeHni BHEAPEHUS aKTyaJIbHBIX U HOBBIX
Teopetnueckuit . .
0,2 CEHCOpPHOW MHTETPAINH B 7 BapHUaHTOB PEUICHUN
OBEHb g
P MEIAUIIMHCKOE BHEJIPEHUsI CEHCOPHOU
obopynoBaHue HUHTETpaIiu
Peanu3arus Ha ocHOBe
COBPEMEHHBIX
TEXHOJIOTHI; BO3PACTAET
Bo3moxHOCTH
0,4 B teuenne 1-2 ner 9 aKTYaJIbHOCTh
peanu3aiyn
COBPEMEHHOTO
peabUITUTAIMOHHOTO
obopymoBaHus

CrnenoBaTenbHO, MHTETPAIbHBIA IMOKa3aTellb HAYYHO-TEXHUYECKOTO YPOBHS

HU cocrtasnger:
lyrv=0,4*8 + 0,2*7+0,4*9=32+14+3,6=8,2

B tabnuie 11 npeacraBieHa orneHka kauecTBeHHbIX ypoBHei HUP.
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Tabmuna 11 — Onenka kauecTBeHHbIX ypoBHeit HIP

Yposenb HTD Moka3zareas HTD
Hwuzknii 1-4
Cpenuuit 4-7
Bricokuii 8-10

MoxHo cnenarb BeiBOA, yT0 HM OTHOCHTCS K BBICOKOMY YPOBHIO Hay4HO-

TEXHUYECKOU IIEHHOCTH.
4.4 BoiBOa MO pa3je

[IpoBenena opranuzanus ¢ IUIAHUPOBAHUE HAYYHO-KHCCIIEIOBATEIBCKUX
pabot. bbut poBeieH aHanu3 (PUHAHCOBO-PKOHOMUYECKUX ACTIEKTOB Mpe/iaraeMoi B
WCCJICIOBaHNH pa3pabOTKU. bropker Ha mpoBeneHue ucciaeaoBaHus coctaBui 421

108,5 py0. Jdauubrit H M0XHO OTHECTU K BRICOKOMY YPOBHIO HAYYHO-TEXHHUECKOU

OCHHOCTH.
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5 COIII/IaJIl:HaH OTBETCTBCHHOCTDb

CoBpeMeHHOE MPOU3BOJICTBO  HAIEJICHO Ha  YyBeJIWYeHUEe OOBEMOB
W3FOTOBJICHHBIX TOBAapOB MpH MHUHUMU3ALMK 3arpaT. C OIHOH CTOPOHBI, 3TO
MOBBINMIAET KOM(OPTHOCTH CYIIECTBOBAHMUS YEJIOBEYECTBA, & C JPYrol CTOPOHBI,
MIPOU3BOJICTBEHHBIE MPOLIECCHl YACTO SABJISIIOTCS MCTOYHUKAMHM OMACHOCTH JJIS
YEeJI0BEYECTBA B LEIOM. MepompusaTus IO CHWKEHHUIO OIIACHOCTEM Yalle BCEro
CHUKAIOT MIPOU3BOAUTENILHOCTD Tpyaa. OHU HEOOXOAUMBI JJ1s1 00IIECTBA B 1I€JI0M, HO
HE HECYT DKOHOMHYECKOH BBITOJIbI KOHKPETHOMY IPOU3BOAUTEINIO.

B 1O1IKOABHBIX YUPEXKACHUSAX HAPSIAY C OOBIYHBIMU AETHbMU BOCHUTHIBAIOTCS
J€TU C OTPAaHUYECHHBIMU BO3MOXHOCTAMM 310POBbsl. Y JaHHOM KaTerOpUU AECTEU
OTMEUYaeTcsd HEAOCTaTOYHOCTh Mpolecca MepepadOTKH CEHCOPHOW HH(pOpMALHH,
3a4acTyl0 JE€TH HE MOTYT IIeJIOCTHO BOCHPUHSITH HAONIOJaeMble OOBEKTHI, OHU
BOCIIPUHUMAIOT MX (PparMEeHTapHO, BBIJIETSIS JIMIIb OTACNbHbIE MpU3Haku. Bcé aTo
3aTPyIHSET MPOUECC KOPPEKUMU U conuanu3anvu. OJHUM U3 BO3MOXHBIX IyTEH
pEIIeHHs TON TPOOIIEMBI SABJISIETCS] BKIIFOUEHHE AIIEMEHTOB CEHCOPHOM MHTETPAINH B
OOIIyI0 CHUCTEMY KOpPPEKLHMOHHON paboTsl JlaHHAas Hay4YHO-UCCIEI0BATEIbCKAS
pabota nosipazymeBaeT MPOESKTHPOBAHUE MACCAXKHBIX TTOBEPXHOCTEH U X CEHCOPHYIO
WHTETPAllUI0 B JIETCKOE peadWIMTAMOHHOE O00O0py/IOBaHWE I JajdbHEHIIeH
KOPPEKIIMOHHOW pabOThI.

AKTyaabHOCTH pabOThl 00YCIIOBIIEHA TE€M, UTO: 1) yBETMUMBAETCS KOJIMYECTBO
nereit ¢ OB3 u nerckod MHBanMIu3aluu; 2) pacnpoOCTPAHEHHOCTb CEHCOPHOM
WHTErpalliyd B JETCKON MOMYJSUUU; 3) HEAOCTATOYHOE KOJIMYECTBO TEXHOJIOTHM 1O
CEHCOPHOW MHTETPAIMH B IICUXOJIOTO-TIEIArOTUYECKOMN MPAKTUKE.

JIaHHBIN pa3aesl MaruCTEPCKON ITUCCEPTALMU COAEPKUT aHAJIU3 BO3MOKHBIX
TEXHOC(EPHBIX OIMACHOCTEH M BPEIHOCTEH, KOTOPBIC BBIJCICHBI TPH padoTe 3a
KOMITbIOTEpOM. Pa3jien HarlesneH Ha OIeHKY CTENEHU BO3JICUCTBUS JaHHBIX (PAaKTOPOB
Ha 4YeJOoBeKa, OOIIEeCTBO M NPHUPOAHYIO Cpeay, a TakkKe Ha IOUCK METO/IOB

MHWHHMMM3AIIUHN JaHHBIX BOBI[CﬁCTBHﬁ H 3alIIIUTHI OT HUX.
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5.1 IIpaBoBble M OpraHu3aliOHHbIE BONMPOCHI o0ecnedeHust 6e30IacCHOCTH

HayuHo-uccnenoBarensckas paOoTa BBINOJHSAETCS Ha paboueM MecTe,
UCTIONB3Ysl TEPCOHANBHBIN KoMmmbioTep. JlaHHOe pabodee MeCTO HE OTHOCUTCS K
pabote ¢ BpeAHBIMU M (WMJM) ONACHBIMH YCJIOBHSIMU TpyZda, CIEIAOBATENbHO,
HOPMAJIHBIN peXuM paboThl, KOTOPBIM MpeaycMarpuBaeT TpyaoBoil Kojekc
Poccutiickoit @eaepanmu ot 30.12.2001 N 197-®D3 (pen. ot 16.12.2019) He momxen
IpeBbIIaTh 8§ 4acoB B aeHb U 40 yacoB B Hexeo [63].

[Ipy xOMIIOHOBKE paboyero MecTa JIOJDKHBI — OBITh  COOJIFO/ICHBI
COOTBETCTBYIOIIME TpeOoBaHUsA O€30MaCHOCTH, BKJIIOUAIONIME B Ce0S  XOpOILIOo
o0opynoBaHHOEe pabouee MECTO, C Yy4yeToM TpeOOBaHUM DSPrOHOMHUKU U
3JIeKTp00OE30MacHOCTH, MIOMEIICHNE, OTBEYAIOIee BCEM CTaHAapTaM MHUKPOKIUMATa,
ocBenieHuss W myma. Creayer OCTaBlATh CBOOOJHBIM AOCTYHn K 00OpYIOBaHUIO,
anTe4yKe M OTHETYUIUTEINIO, IMyTh JJIs ABaKyallud, JOCTYIl K OCMOTPY 000PYI0BaHUS.
[Ipu BeIMOIHEHUU PAOOT B MOJIOKEHUHU CUSI pabouee MECTO JIOJKHO 00ecreunuBaTh
ONTUMAJILHOE MOJIOKEHHUE YesioBeka. Takke, pabouee MecTo JOIKHO COOTBETCTBOBATH
tpedoBanusim ['OCT 12.2.032-78 «Cucrema crtaHgapToB O€30MacCHOCTH TpPYIa»
(CCBT) Pabouee Mecto mpu BBIOIHEHUU padoT cuas. OOmme 3proHOMHUYECKHE

TpeboBanus [64].

5.2 IIpousBoacTBEeHHAsI 0€30MACHOCTH

B mpouecce BBHIMONHEHHS WCCICNOBAHUS OBUT  OCYIIECTBICH aHAJIN3
IPOEKTUPYEMOTO PEIICHUS C Y4YeTOM €ro Oe30MacHOCTH U BBISBICH IE€PEUYCHb
OCHOBHBIX BPEIHBIX W OMAcHbIX (akTopoB. s maeHTHPUKAIMKA MOTEHIINATbLHBIX
dakTtopoB  wmcmonb3oBan ['OCT  12.0.003-2015 «OmacHble ©W  BpeAHBIC
npou3BoJCTBeHHbIC (akTopel. Knaccudukanus» [65]. Ilporecc paspabotku
MaCCaKHbIX MOBEPXHOCTEH (paboTa au3aiiHepa 3a KOMIIBIOTEPOM) HE COJIEPKUT

3HAYMTEIBHBIX TOTCHIIMAIBHBIX OMACHBIX W BpemHBIX (pakTopoB. B Tabmmime 12
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IpOaHAIM3UPOBAHBI BPEHBIE U OMACHBIE (PAKTOPBI, KOTOPHIE MOTYT BO3HUKHYTH IpHU
pa3paboTKe WK 3KCILTyaTallK IPOEKTUPYEMOI'0 pEeIIECHUSI.

Tabnuua 12 — Bo3aMoXHbI€ OMacHbIE U BpeHbIE (PaKTOPHI

Otansl paboT
(DaKTopBI L8 c§‘ =R HopmaTtuBHbBIE TOKYMEHTHI
(TOCT 12.0.003-2015) g g =5 P HOXY
g = B
A~ Q)

1. OTkoHEHME TOKa3aTenen N N TOCT 12.1.005-88 CCET [66]
MHUKPOKJIMMATAa
2. [IpeBbilicHHE YPOBHS IIyMa + + I'OCT 12.1.003-2014 CCBT [67]
3. 10 i

OBPIICHHBI YOBeHh " ¥ TOCT 12.1.006-84 CCBT [68]
3HeKTpOMaFHI/ITHBIX I/I3.Hy'-IeHI/II/I
4 H

CAOCTATORHAT " ¥ CI1 52.13330.2011 [69]
OCBEIICHHOCTh pabouei 30HbI
5. HepBHo-

CPEHOTHCHXIHECKHE + + TOCT 12.1.012-90 CCBT [70]
neperpy3Ku
6. 11 i

OBBIIICHHBIH PHCTK + + TOCT 12.1.010-76 CCBT [71]
BO3HUKHOBCHUA HO)KapOB
7. OnacHOCTb MOpPaKEHUS N N FOCT 12.1.038-82 [72]
QJICKTPUYCCKUM TOKOM

5.2.1 AHayiu3 BpeaIHbIX H ONACHBIX (PAKTOPOB

B nanHOM paszzene paccMaTpuBarOTCS BBISIBIEHHbIE OTEHIIUAIBLHBIE OMACHbBIE
U BpenHble (aktopbl. B KaxmoM BpenHOM (akTope BBIABIAIOTCA: 1) HCTOYHUK
BO3HMKHOBEHUs (pakTopa; 2) BosmelcTBHE (aKkTopa HA OpPraHW3M 4YeJloBeKa; 3)
NPUBEACHBl JIOMYCTHUMbIE HOPMBI; 4) TMpeiaraloTcsi CpeacTBa 3alluThl s

MHUHHMU3AIUN BO3JICHCTBUS (haKTOopa.

5.2.1.1 OTk/10HEeHU NTOKa3aTeJed MUKPOKJINMATA

Ilo MHOroO4HCIECHHBIM HCCICOAOBAHUSIM MOXHO BbISIBUTH, YTO BBICOKAasd
TEMIICPATypa B COUYCTAaHHUH C BBICOKOHM BJIQXKHOCTBIO BO31yXad OKa3bIBAIOT 0obIIOE

BIIUSIHHE HA PabOTOCTIOCOOHOCTH omepaTopa.
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BeluucnurenbHas ~ TEXHUKAa  SIBJIIETCA  MCTOYHMKOM  CYIIECTBEHHBIX
TEIJIOBBIJIEJIEHUH, YTO MOKET MPUBECTH K MOBBIIIEHUIO TEMIEPATYPbl U CHUKEHUIO
OTHOCUTEJIBHOW BIIAJKHOCTH B IOMEUICHUM. [IpOoMCXOOUT yBelIMYEeHUE BpPEMEHU
peakiuu oneparopa DBM, HapyllieHuE KOOpAUHAIIUY ABUKECHUM, PE3KOE YBEIUUCHUE
Yycia OIMOOYHBIX JEHCTBHUM, yXYALIEHUE COCTOSIHUS KOXKHOTO IOKpoBa. Takike,
BBICOKAsl TeMIlepaTypa BIMSIET Ha IICUXOJOTHYECKHE (YHKIMHM: HPOUCXOIUT
CHW)KEHUE BHUMAaHUS, YMEHBIICHHE O0bEMa OINEpaTUBHON MaMSATH, CHH)KEHHE
cocoOHOCTH K accouuanusaM. [loka3arenu MUKpOKIMMAaTa pas3AeisioT Ha YeThIpe
Kputepus: 1) Temmeparypa BO3ayXa, 2) OTHOCUTENbHAs BIIAXXHOCTh BO3AyXa, 3)
CKOPOCTH JIBIXKCHHS BO3/TyXa, 4) MHTEHCUBHOCTh TEIUIOBOTO M3ITydeHMs [66].

OnTuManeHble U TONYCTUMBIE ITapaMeTpbl MUKPOKIMMATa B COOTBETCTBUU C
BpPEMEHEM Trojia U KaTeropueil paboT, mpuBeaAeHbI B Ta0wmie 13.

Tabnuna 13 — OnTUManeHble U TOMYCTUMBIE HOPMBI ITaPAMETPOB MHUKPOKJIMMATa B

paboueil 30He MTPON3BOJICTBEHHBIX MTOMEIIICHUI

OTHOCHTENLHAS
Temmeparypa Bo3yxa, CKOpOCTh TBM)KCHUS
Karero A BJIQXKHOCTh BO3JlyXa,
[Tepuon C o BO3/yXa, M/C
roaa pt °
paboT | Onrumans Honyctu | Ontumans | Jomyctu | Ontumans | Jomyctuma
Hasia Mas Has Mas Hasa A
Xonoau He Ooitee
22-24 21-25 40-60 75 0,1
BIN Karero ( ) ( ) ( ) 0,1
1 55
Termeit | * 0| (20-22) | (22-28) | (40-60) ; 8&“(:1”)“ 0,1 0,1...0,2

[Ipu peBbIlIeHUH HOPMBI HEOOXOUMO COKpaIlaTh pabouyuil 1€Hb UIH UMETh
KOHJAUIUOHEPHl C CHUCTEMOM OXJaXIACHHS W BEeHTWISIUUM. s mnoaaepkaHust
MUKpPOKJIMMaTa B XOJIOAHOE BpeMsl TroJa HEOOXOJIMMO HCIOIb30BATh CHUCTEMY

HeHTpaabHoro otorienus corimacHio CHull 41-01-2003 [73].

5.2.1.2 IlpeBbIlIcHHE YPOBHS LIyMa

Crnenyrouinii pacCMOTpEHHBIH BpeAHBIA ()AaKTOpP — 3TO MOBBIMICHHBIN IIyM.

[IIy™m - 3T0 3ByKOBBIE KOJI€0aHUs B IMANa30HE CIABIIIUMBIX YaCTOT, CIOCOOHBIE 0Ka3aTh
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BpEIHOE BO3/CHCTBHE HAa 0€30MacHOCTh U 30pOBbe paboTHUKa. lllymoBbIe momexu
MOTYT CO3/1aBaTh KaK CaMH JIFOJU, TaK U YCTPOMCTBA, K pumMepy: 1) paznudHoro poja
BEHTUJISITOPHI HAa MPOIECCOPAX U BUICOKAPTaX; 2) )KECTKUE JUCKU; 3) BEHTUIISTOPHI
0510k0B TTUTaHus; 4) opUCHASI TEXHUKA; 5) IITyM BHE ITOMEIICHUSI.

[Ipu pnuTensHOM BO3JEHCTBUM IIyMa HA YEJIOBEUECKHM OpPraHu3M MOTYT
BO3HUKHYTh CIEAYIOIIME HEeXeJaTeslbHble sBICHUS: 1) CHUWXKeHue ciyxa; 2)
MOBBIIIIEHNE KPOBSTHOTO JABJICHUS; 3) CHH)KEHUE KOHIICHTPAIlMU BHUMAHUSI.

Hopwmbl f0MyCTUMBIX ypOBHEH 3BYKOBOT'O JaBJIEHUS M YPOBHS 3ByKa Ha
pabounx wmectax mnpuBoasaTrca B CanlluH 2.2.2/2.4.1340-03 TI'urueHuueckue
TpeOOBaHUSI K TMEPCOHAIBHBIM  AJICKTPOHHO-BBIYUCIUTEIBHBIM —MAaIlllMHAMU U
opranuszaiuu padotsl (Tadauma 14) [74].

Tabmuua 14 — HopMbl 1OITYCTUMBIX YPOBHEW LIyMa

YpoBHM 3BYKOBOT'O J1aBJIeHUs, 1b, B OKTaBHBIX M0OJIOCAX CO
Ilomemiennsa
CpEeIHEreOMEeTPUUYECKMMHU YacToTaMu B 1’1

63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000

Paboune nmomemieHus ynpasJieHuH,
pabouue moMenieHus
KOHCTPYKTOPCKHUX, MTPOSKTHBIX 71 61 54 49 45 42 40 38
OpraHu3alnyil 1 HAy4HO-
UCCIICIOBATEIILCKH X HHCTUTYTOB

Jliist oGecniedeHns HOpMallbHOM pabOThl HEOOXOAMMO HOPMUPOBATH YPOBEHB
nryma. Jljis 3Toro MOXKHO MPEANpHUHATH CIeayIolre Mephl: 1) 00auIoBKa MOTOIKA U
(W1K) CTEeH 3BYKOMOTJIONIAIONIUM MaTepualiaMu; 2) SKpaHupOoBaHUE paboyero Mecra;
3) ycraHoBKa 000pY/I0BaHMS, TPOU3BOAIINX MUHUMANIbHBIN 11yM; 4) ParnonanpHast

IUIAaHUPOBKA ITIOMCIIICHUA.

5.2.1.3 IloBbIIEHHBI YPOBEHb 3JIEKTPOMATHUTHBIX U3JIYyYEeHUH

SHCKTPOMaFHI/ITHOe N3JTYyYCHUC — OTO JJICKTPOMAIHUTHBLIC BOJHBI, KOTOPLIC
BO3HUKAIOT IIPH BO3MYHIICHUHW MAIrHUTHOI'O WJIM JJICKTPHYCCKOI'O ITOJIA. I/I3J'Iy‘-IeHI/Ie

BJIMACT HE TOJIBKO Ha IIOJIB30BATCIA, HO U OKAa3bIBACT BOBHCﬁCTBHe Ha OKPYKAromux.
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B 3aBucumoctH = OT  MPOUCXOXKIACHUS,  HCTOYHMKH  H3ITyUCHHS
AJIEKTPOMArHUTHBIX BOJH B MUPOBOM MPAKTHUKE MPHUHIATO KIacCU(PUIIMPOBATH HA JIBA
BUJIA, @ UMEHHO:

®  BO3MYILEHHUS AIEKTPOMATHUTHOTO OJIS HCKYCCTBEHHOTO
IIPOUCXOKICHUS;

®  U3Iy4YCHHUE, HCXOJAIICE OT €CTECTBEHHBIX HICTOYHHUKOB [75].

Jucruien, B oCOOEHHOCTH AUCIIEH C DJIEKTPOHHO-TTy4€BOU TPYOKOM, SIBISIOTCA
OCHOBHBIM HMCTOYHHKOM MPOOJIEM, KOTOPHIE CBA3aHBI C OXPAaHOM 3J0POBbsS JIIOJIEH,
UCHOJB3YIOIIMX  MHQOPMAIMOHHBIE  CHUCTEMbl Ha  OCHOBE  IEPCOHAJIBHBIX
KOMITBIOTEPOB.

YPOBHM HANPSIKEHHOCTH 3JEKTPOCTATHUECKHUX MOJIEH HE TOJHKHBI IPEBBIIIATH
20 kB/m, TO ecTh He TOJKHBI TPEBHIIATh AonmycTuMble 3Hauenus CanlluH 2.2.4.3359-
16 CaHuTapHO-3MIUIEMHUONIOTHYECKUE TpeOoBaHUs K (U3MYECKUM (akTopam Ha
pabounx MecTax (tabmuia 15) [76].

Tabmuma 15 — [TIJY snexkTpoMarHuTHBIX MoJe Ha pabovyrX MecTax MOoJIb30BaTeNeh

IIK u apyrumu cpeacreamu UKT

HopMupyembie mapamerpsl nmay

HanpsxeHHOCTD 5Tu-<2kl'n 25 B/m
AJIEKTPUYECKOTO MOJIS 2 xI'r <400 x['g 2,5 B/m
HanpsikeHHOCTh MAarHUTHOTO 5 it -< 2 kT 250 1T
TTOJISt

5T <2kl 25uTn
[Il1oTHOCTH MOTOKA YHEPTUU 300MI'r — 300 I'T'1x 10 MxBT1/cm?
Harnps>keHHOCTB 3JIEKTPOCTATUYECKOTO TTOJIS 15 xB/m

JIJ1st MUHUMH3A1UY BO3AEUCTBUS SJIEKTPOMArHUTHBIX U3ITy4Y€HU HE00X0IUMO
COKpamiaTb BpeMsi paboThl 3a KOMIIBIOTEPOM, [elaTh MATHAIIaTUMUHYTHBIC
HepephIBbl B TEUEHUE TMOITYTOPHBIX YacOB pabOThI, a TakkKe MPUMEHSTh 3allUTHBIC
skpanbl. [lpu HecoOmoAeHMH pEeKOMEHAAIMI MOXKET MPUBECTH K IOBBIIICHHOMY
ypoBHIO HampspkeHHocTU. [lo Mepe BO3MOXHOCTH HEOOXOAMMO HCIIOJIb30BATh
KUIKOKPUCTANIMYECKUM MOHHUTOP, TaK KaK B HEM TMOJHOCTbIO OTCYTCTBYIOT

SJICKTPOMArduTHOC NU3JTYyYCHHUC U MCPLIAHHC.
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5.2.1.4 HenocTaTo4HAasi OCBEIIEHHOCTH pado4eil 30HbI

OpHMM U3 BAXKHEUITNX (PaKTOPOB TSI CO3/IaHUS ONITUMATBHBIX YCIIOBHH Tpyaa
SIBIISIETCS OCBEIIeHUe pabouero Mecta. [Ipu HeOCTaTOUHOM OCBEIICHUH, paboTas 3a
MIEPCOHABHBIM KOMITHIOTEPOM, TJ1a3a MOTy9YaroT HauOoJIbIlee HATPsHKCHHE.

BenuunHa eCTECTBEHHOTO OCBEIIEHHS TOJKHA COOTBETCTBOBaTH HOpMam CII
52.13330.2011 EctecTBeHHOE M MCKycCTBeHHOE ocBereHue [69]. B cooTBeTcTBUM €
YCTaHOBJICHHBIMH HOPMaMH OCBEIIIEHHOCTh pa0oueii MOBEpXHOCTH JOJKHA OBITH 300-
500 nk. Koaddumuent mynabcauuu He MOJDKEH npeBbimaTh 5%. CBer Ha pabouee
MECTO JIOJDKEH TMajgaTh CJIeBa, HO B HEKOTOPBIX CIIydasX JOMYCKAeTCs W

NPaBOCTOPOHHEE OcBeleHue (Tabnuia 16).

Ta6muma 16 — Hopmer KEO

p Xapakrep pabor, Ko duumenr ecrectBeHHOI
azpsj
P . BbINOJIHSIEMBIX B IOMeLEHHH OCBEIIIEHHOCTH
noMelnleHuil no
IIpu BepxHEM H
3puTeqabHbIM | Bujg pador mo | Buja pador
KOMOMHHMPOBAHHOM IIpu 6oxoBOM
YCJIOBHAM CTeNeHu 1O CTeNeHu
OCBellleHNH B OCBellleHNH
padoTbl TOYHOCTH TOYHOCTH
cpeaHeM
Tounble
Il 0,3-1,0 5 1,5
paboThI
PaGoTs! Masoii
v 1-10 3 1,0
TOYHOCTHU
PaGoThl,
Tpedyromue
VI pebyio . 1 0,25
o01ero
HaOIIOCHUS

Pabouee mecTo HEOOX0AMMO MPABUIIBHO OPraHU30BBIBATH, TAK KaK MPHU padboTe
3a KOMIIBIOTEPOM HE JIOJKHO BO3HUKATH JIMITHUX OJMKOB HA MOHUTOPE, KJIaBHATYpE
win paboueil moBepxHocTH. [lomMuMO 0OIIEro OCBEIIEHHs, YCTaHABIMBAIOTCA
CBETWJIbHUKH MECTHOTO OCBEIICHHs, TO €CTh [JOMYyCKaeTcsd KOMOMHMPOBAHHOE
ocBemieHue. s u30eraHus HaNpsDKEHUS 3pEHHs YPOBHU SPKOCTH OCBEIEHUS
JIOJKHBI OBITH MPUMEPHO OJTUHAKOBHI.

bbul nmpousBeneH aHalu3 OCBELIEHHOCTH padouero mecra aias paboThl 3a
KOMITbIOTepOM. [IpakTHueckn OCHOBHasg 4YacTh pabOTHl MPOBOAMIACH B IKHIIOW
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KoMHate oomexuTrsa Ne 16 muomansio 17 M%. B KOMHaTE pacronoKeHbl 1Ba HABECHBIX
CBETWJIBHUKA C JJaMIIOYKaMH HakainuBaHus oT 60 — 75 Br.

C TOYKM 3peHMS TMIMEHBl TpyJa OCHOBHOM  CBETOTEXHUYECKOU
XapaKTepUCTHKON siBJsieTcst ocBemeHHocTh (E), kotopas mpencraBiser coOoi
pacnpenenenue cBeToBoro noroka (M) Ha MOBEPXHOCTH IJIOUIAAbIO (S) U MOXKET

OBITH BBIpaKEHA (OPMYJION:

E =S, (14)

OCHOBHBIM METOJIOM pacuera OOIIEero paBHOMEPHOTO OCBEIICHUS IIPU
TOPU3OHTAJIBLHOM paboyeil MOBEPXHOCTH SIBISIETCS METOJ[ CBETOBOTO IMOTOKA
(ko3¢ dunrenta ucnoiabzoBanus). Heodxoaumelit cBeToBoit motok @, (JiM) OT 0 HOM
JIaMTIbl HAKAJIMBAHUS WM TPYIIITHI JJAMII CBETHJIHHUKA TTPH JIFOMUHECIIEHTHBIX JJaMIIax
PacCUYUTHIBAIOT IO CleAyIoIIeH Gopmyiie:

100-E, -K_-S-z
A N-n

, (15)
rae E. — HOpMupoBaHHasi MUHUMAaJbHO-IOMYCTHUMAasi OCBEIICHHOCTh (JIK),

KoTopas omnpeaensercs HopmatusoM (pucyHok 30) (E,= 300 (1x));

Paspsig Monpaspsia KoHTpact XapaktepueTika  OcBelueHue, Emin, 1K

SpUTENBHOM 3pUTEnBHORA obbekTa ¢ oHa

patoTbl paGoTs! choHoM Mpu cucteme Mpy cucteme
KOMBMHUPOBaHHOO oBuwero
ocBeleHNs ocBelleHns

BCErO B TOM 4MCrie oT
obiwero

1 a Mankii TemHbIiA 5000 500

6 Maniii CpepHuit 4000 400 1250
CpegHui TeMHbIA 3500 400 1000

B Markii CaeTrblf 2500 300 750
CpenHui Cpeannit 2000 200 600
BonbLLof TeMHbIi

r Cpegtun CeeTnbin 1500 200 400
Borbluoi CpeTnbin 1250 200 300

BonbLuoit CpepHuit

Pucynok 30 — HopMbI OCBEIIEHHOCTH NPHU HCKYCCTBEHHOM ocBemennu o CHull 23-
05-95
S - nnowmans ocsemaemoro nomemenus (M2) (S =5,5%3,15 = 17,3);
Z — k03 PUIMEHT HEPaBHOMEPHOCTH OCBEIISHHUSI, KOTOPHIN 3aBUCHT OT THIIA
JaMn (I JaMI  HAaKajduBaHUST W JYTOBBIX PTYTHBIX Jamn — 1,15, nus

JrOMUHECICHTHBIX Jamn — 1,1) (z = 1,15);
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K - Kod(hduimeHT 3amaca, YYWUTHIBAIONIIMN 3alblJICHUE CBETHWJIBHUKOB U
CHI)KCHHE CBETOOT/JAYd B TIPOIECCe DOKCIUIyaTallud, 3aBHCSIIMA OT BHJIA
TEXHOJIOTHYECKOTO IIPOIIecca, BBHIMOJHACMOIO B TIOMCIICHHH W PEKOMCHIIYCMBIH B
HopmatuBax CHull 23-05-95 (06prno0 k = 1,3... 1,8) (x = 1,3);

N¢ — 9mcIIo CBeTHILHUKOB B toMmereHuu (N = 2);

WNHunexc momeleHust onpeaensercs no Gpopmysie:
5 AB
H_(A+ B], (16)

rjae A u B — gnuHa 1 mmprHa MOMEIIeHUs, M;

H. — BbICcOTa MO/IBECA CBETHIILHUKOB HaJ pabodeii TOBEPXHOCTHIO.

KoaddummeHnt ucnonb3oBaHus CBETOBOTO MOTOKA JIaMII 1 OMNPEACIISIOT IO
tabnumam, npuBoauMbeiM B CHull 23-05-95 B 3aBUCHMOCTH OT THIIA CBETHIIBHUKA, Pr,
Pc ¥ HHJIEKCA .

Torma, i = 5,5*3,15/2*(5,5+3,15) = 17,325/2*8,65 = 17,325/17,3 =1

CnenoBaTesibHO, HHAEKC TOMEIICHUS paBeH 1.

N - Ko3)PUIIMEHT HCIOIB30BaHNS CBETOBOTO IOTOKA JIaMII, YYHUTHIBAIOIIUN
JIOJIF0  OOIIET0 CBETOBOTO TMOTOKA, MPUXOSIIYIOCS Ha PacyETHYIO IUIOCKOCTh, U
3aBUCAIIMKN OT THUITA CBETHJIbHUKA, KOA(PIHUIIMEHTa OTPaKEHHUS TTOTOJIKA Py M CTEH P,
BBICOTHI ITOJIBECA CBETUJILHMKOB, PA3MEPOB IOMEIIECHUS, ONPEACIIIEMBIX HHICKCOM |
nomerierus (o tadmmie CHull 23-05-95, rne Tunosas KCC — paBHOMepHas, 1 = 43).

Hcnons3ys dhopmyny 15, cnenyer, uro @, = 100*300*1,3*17,3*1,15/2*43 =
9022 (JIm).

Torna, ocBemeHHOCTh OYIET paBHa:

E =9022/17,3 = 521 mroxkc.

OCHOBBIBasiCh Ha HOpPMax OCBEIICHHOCTH i TOMelIeHud (pucyHok 31),
HOpMa OCBEIIEHHOCTH paboyero kabuaeTa = 300 k. Takum 0O6pa3om, MOKHO C/IENIaTh
BBIBO/I, YTO B MPEJICTABICHHOM PaboueM MECTE OCBEIIICHHOCTH IPEBBIIIAET HOPMY, UTO
MOXET TOBOPUTH O CIEAYIOIIMX TOCICACTBUSX JJIUTEIBHOTO TMpeObIBaHUS B
MOMEIIEHHUH CO CJIIMIIIKOM MHTEHCUBHBIM OCBEIIICHUEM:

e  PazngpakeHne U MOKpaCHEHUE CIU3UCTON 00O0JIOUKH;
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e  OmrymieHne CyXOCTH IJ1a3;
o [losBieHne pa3apaKUTEILHOCTH,
e  Omymenue obmiero AMckomMpopTa;

e  HepsHoe nepeBo30yxaeHue.

FocTuumua 100-200
HopMbi OCBELEHHOCTH AR NOMELEHWA Myzein 200
4 Pecropa 200
Ocsew#nHocTy, nK (1 Kage 300
Nomewenne MOKC=1 ntomeH Ha 1 m* MyHKT OBWECTEEHHOTO MHTAHNUR 200
naowaan) Yuebnan ayanTopus 300
Ryxs 300 CnopTHBHLIH 337 400
Cnansua 150-200 MPHEMHbIE NOMELLEHIA 300
lfocTunan 450 BonbHNLA 500

,ﬂetcxaq 300 Naboparopus 300-500
Palounil xabuner 300 ABTOMATH3IMPOBaHHbIE paloune mecta 500

Can.y3en 150-200 ;
KOPHAOP, ASCTHHLA 100 Toproesii 3an cynepmapreTa 500
NapuKMaxepcKas 500 MpuMepoYHsIe Kabussl 300
CanoH kpacoTsl 500-750
Otwc 300.500 Crnapckoe = 200
ADXHTEKTYPHDIE, Y4EPTERHDIE,
Koudepeny-3an u neperosopHse 750
200-500 XYAOMECTEEHHLIE MACTEDCKHE
NOMELWEHHA
KomnbioTepHuii 3aA 500 ADXHSHDIE NOMELLEHNA 200
KOBEAMPDHAR MACTEPCKAR 1000 BubnuoTeRa 600
MaCTEPCKHE 1O U3TOTOBAEHKIO ONTHKH, YAM4HOE (N38HEA yanua) 10-20
qacos, no 06paboTKe APAr. KaMHE#R 1500 Yanssoe (8TOpoCTeneHHan yanua) 4-6
Cayna, Bacceiit 100-200 OxpaHaeman asTOCTORHKA 4

Pucynoxk 31 — HopMmsl ocBemieHHOCTH B Jtokcax (JIk)

5.2.1.5 HepBHO-nICHXHYECKHE MEPErpy3KH

HepBHo-nicuxuueckue neperpy3ku mopasiesstor Ha 3 Tuma:

1. yMCcCTBEeHHOE TMepeHanpsHKeHUE (BO3MOXHBI 3HAYWTEIbHBIC W3MCHCHHSI
JABJICHUS, TYJIbCA, YTO MIPUBOJIUT K CEPJCYHOCOCYAUCTHIM 3a00JICBAaHUSIM);

2. TEepEHaIpsHKEHUE aHaIM3aTOpoB (W3-3a HEOTPETYJIMPOBAHHBIX IO
SPKOCTH, KOHTPACTHOCTH W pa3pelicHHs JUCIICEB, a TakKe HEMpaBUIbLHOM
YCTaHOBKOW MOHHTOPOB MEPEHANPATAIOTCS OPTaHbl 3pEHUs);

3.  SMOIMOHAJBHBI MEPETPy3KH (BO3MOKHO YXY/IICHUE CAMOUYYBCTBUS TPH
CTPECCOBBIX CUTYAIIUAX).

JIist  CHWKEHWs TaKoro pojJa CHUTyalluid HEoOXOIUMO TMpeANpUHUMATH
ceayIomue Mephl: 1) yCTaHOBKa PErIaMeHTHPOBAHHBIX TEPEPBHIBOB; 2) BO BpeMs
MEPEPHIBOB HEOOXOIMMO BBITIONHATH KOMIUIEKC YIPaKHEHUI; 3) CleayeT MPUMEHSTh

WHIMBUYAJIbHBIN MOIX0/ B OTPAHUYCHUN BPeMEHHU paboThl 3a KoMiibioTepoM [70].
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5.2.1.6 IloBbIIEHHBIH PUCK BOSHUKHOBEHHS M0KAPOB

OnHUM U3 KOMIIOHEHTOB MOKapHOU O€30MaCHOCTH SIBISIETCS PacyeT PUCKOB.
[TonsiTHE «HOXKApHBI PUCK» CIYXKHUT MEPEXOAHBIM OT COCTOSHUS O€30MacHOCTH K
OIMACHOCTM M OLCHUBAECT BO3MOXHOCTb PAa3BUTHUsS CUTyallUd B KPUTHYECKOM
HampaBiaeHu. OHa MOXXET OBITh CBsSI3aHA C IMOTEPSIMU KAK YEIIOBEYECKHMH, TaK U
cyry6o matepuaibHbIMU. OLIEHKa pUCKOB TpeOyeTcsl JUIsl TOro, 4T00 MpeCTaBIAThH
MacmTabbl MOCIHEACTBUM BO3HUKHOBEHMSI IMOXKapa MW TMPUHATH MEpbl K HX
YMEHBIIECHUIO.

VYIpaBiieHUE MOKAPHBIMUA PUCKAMHU IIOMOI'a€T CHU3UTD CTEIIEHb OIIACHOCTH J10
MHUHMMAJIbHOM M COKpPAaTUTh IIOTEPU B CIydae BO3HUKHOBEHHUS HKCTPEMAIbHOU
CUTyallMd, CBSI3aHHOW ¢  BocIulaMeHeHueM. [lokapHble  pUCKH  MOXHO
KJIACCU(PUIIMPOBATH MO0 HECKOJIBKUM MPU3HAKAM:

e  HMuauBuayanbHbli pucK. OLEHUBAETCS BO3MOXHOCTh TMOENH YelloBeKa
Ha IoXape;

° CounanbHbli pUCK. AHATIU3 CTETNIEHU OMACHOCTH, CTOCOOHOW MPUBECTH K
ru0enu rpynibl;

e Jlomyctumblii puck. CBsi3aH € MATEPUAIBHBIMU THOTEPSIMU M NPH
COLIMAJIbHO-D)KOHOMUYECKOM aHaJIN3€ IPU3HAETCA BO3ZMOKHBIM.

HanHoe nenenue npomnucaHo B @3 Nel23-P3 «TexHuuecknil peraaMeHT O
TpeOOBAHMIX MOKAPHOU OE30MaCHOCTU» U SIBISIETCS OCHOBHBIM IPHU HCCIEIOBAaHUU
TIOYKapHBIX PUCKOB [77].

st Toro 4yTo0 CHU3UTH TSHKECTh IMOCJEICTBUM BO3HUKHOBEHUS MOXapa U
BEPOATHOCTH €r0 BO3ZHMKHOBEHUS, BECh JMana3oH ()aKTOpOB, BIUSIOLUIUX HA PUCKH,
CeAyeT U3Y4YUTh, TOJIBKO TaK BO3MOKHO YCIICIIHO MPOTUBOCTOSATH OMACHOCTH. JlJid
KOKJIOTO OOBEKTa OIpeAensieTcs] KOJIMYECTBEHHas BEPOSITHOCTh BO3HUKHOBEHMUS
Iokapa, a TakKe BO3MOXKHAs TSKECTh €0 ITOCIEACTBUM, U OLIEHKA PUCKOB MMEET

34€Ch IICPBOCTCIICHHOC 3HAYCHUC.
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5.2.1.7 OnacHoCTh MOpaKeHUs JJIEKTPUIECKHUM TOKOM

OnacHOCTh MOPaXKEHUSI AJICKTPUIECKUM TOKOM — MOYKHO OTHECTH K OJHOMY M3
[JIABHBIX PUCKOB. DJIEKTPUUECKHUI TOK, IPOTEKAsl YE€pe3 TEJIO YETOBEKA, TPOU3BOIAUT
TEPMUYECKOE, AJIEKTPOJIUTHUYECKOE, OHOJOTUYECKOe, MEXaHWYECKOE€ M CBETOBOE
BoznelictBue. Ilpu 3TOM BO3MOXHBI CIEAYIOIIME BUIBI 3IEKTPOTpaBM: 1)
IEKTPUYECKUI OXKOT; 2) 3JIEKTpPUYECKHE 3HAKH (B MECTax KOHTAKTa 4YeJIOBEKa C
TOKOBEIYIIUMH YacTAMH); 3) MeTaiu3ausi KoXd (IPOHUKHOBEHHE B KOXKY
METbYaNIINX YacTull MeTaia); 4) 3yeKTpooTanbmusi (BOCHAJIECHUE HapY>KHBIX
000J104€K TJ1a3); 5) AIAEKTPUUECKUN yaap.

K OCHOBHBIM NpHYMHAM ITOPAKEHUS IIEKTPUUECKAM TOKOM OTHOCATCS:

e  Hapymenue npaBuil TEXHUUYECKOM 3KCILTyaTalllu 3JIEKTPOYCTAHOBOK;

e  [IpuKOCHOBEHHE K TOKOBEAYIIMM YaCTAM;

e [IpuKOCHOBEHHME K  METAUIMYECKUM  HETOKOBEAYIIMM  YacTsM,
OKa3aBIIMMCS 0] HAPSHKEHUEM HU3-3a HEUCITPABHOCTH M30JIILIAN WUIIH 3a3€MIIFOIINX
YCTPOWCTB;

e  OTcyTCTBHE MHCTPYKTaXka MO MpaBujIaM 3JIEKTPOOE30MacHOCTH.

JUiss mpeaoTBpaleHusl ONACHOCTH TMOPAXEHUS JIIEKTPUYECKHM TOKOM
HEOOXOAMMO O0ECHeYUTh HOPMAJIBHBIA PEXUM 3JIEKTPOYCTAHOBKH, B KOTOPOM
HanpspKEHUE MPUKOCHOBEHHUS HE JOJDKHO MpeBblaTh 2 B; corjacHo TpeboBaHUsAM
I'OCT 12.1.038-82* «CCBT. DnexrpobezonacHocTh. IlpenenbHo HOMyCTHUMBIC
YPOBHHU HaIpsiKEHUH MPUKOCHOBEHUS U TOKOBY 3HAUEHHUE TOKA, IPOTEKAIOIIET0 Yepe3
teno yenoeka — 0,3 MA [72].

K OCHOBHBIM OpPraHM3allMOHHBIM  MEPOIPHUATUAM IO  OOECHEYEHUIO
0€30MacHOCTH MOHO OTHECTH — WHCTPYKTX W OOydeHue Oe30MacHbIM METOo/aaM

TPy/a, a TAaK)Ke MPOBEPKa 3HAHUI TPaBUJI 0E30MMACHOCTH M HHCTPYKIHi [77].
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5.3 Dkosoruyeckas 0e€30MaACHOCTD

VYcrapeBmiee o0opyaoBaHHe B 00s3aTEILHOM  TOPSIKE HEOOXOIUMO
noABepraTh YTWIW3AlUU, KOTOpasi OCYIIECTBISIETCS pPa300pKOM Ha pa3IudHbIC
COCTaBJISIIONIME: METAJLI, IJIAaCTMACCa, IPOBO/IA, CTEKJIO.

[TpoMbIIUIeHHBIE OTXO/BI TepepadaThIBAIOTCS Ha CIICHHAIBHBIX IMOJIUTOHAX,
CO3JIaHHBIX B coOTBeTCTBUU ¢ TpeOoBanmsmu CHwull 2.01.28-85 [78], xoTopwie
npeaHa3HA4YeHBI JUIS IIEHTPaIU30BaHHOTO cOOpa, 00E€3BPEKUBAHUS U 3aXOPOHEHUS
TOKCUYHBIX OTXOJOB ITPOMBINUICHHBIX npeanpustuid, HUM u yupexnenui.

B ciyyae co3nmaHue mMpoeKTUPYEMOTro PEIIeHHs (MAcCa)KHBIX HAKIAIOK JJIst
MEJUIIMHCKOTO  peadMIMTAIIMOHHOTO O00OpYy/IOBaHUsI), €ro JKCIUTyaTalus He
OKa3bIBAET OTPUIIATEIBHOTO BJIMSHUSA Ha OKPYXKAIOIIYIO Cpeay: Marepuall 00beKTa
HETOKCUYEH U IIPU B3aUMOJEHCTBUH C MOIOIIUMH CPEACTBAMH HE BBIAEISET BPEIHBIX
BelecTB. B KkadecTBe BBIOpAHHOTO MaTepualia JUIsli HM3TOTOBICHUS MAaCCAKHBIX
Haknanok ucnonwsdyercs [CII. Camoii skonormuynoint JCII sBnsercs noura [JCII
Egger, kotopast coorBeTcTBYET Kilaccy EQ. Dmuccus BbIAeIeHUS] CMOJIBI B HEM TTOYTH
He oOHapyxuBaercs. CBs3Ka OMUJIOK MPOUCXOAUT IMPU TOMOIIM MHUHEPaTbHBIX
COCTaBOB, a MMeHHO MarHe3uta U 1emeHta. J[CII sBisieTcs TIMTONH 10CTaTOYHO
BBICOKOM TIPOYHOCTH, MaTeprajl JOCTATOYHO OJHOPOJICH, a TaKKe 00J1aaeT BHICOKOU
BJIATOCTOMKOCTBIO U OTHECTOMKOCTBIO.

Ho npu 3TOM, HEraTUBHOE BIMSHUE HA OKPY’KAIOIIYIO CPEly MOKET OKa3bIBaTh
JpeBECHas! MblIb, KOTOPAasi MOXET CKAIUIMBATHCS B OOJIBIIIOM KOJIUYECTBE U MOCTYNATh

B aTMocdepy, 3arpsa3HaTh ruipochepy u aurocdepy.

5.4 be3onacHOCTDH B Ype3BbIYANHBIX CUTYALUAX

HaunGonee BeposiTHOM M 4acTON 4Ype3BBIUAHON CUTYyaIMeH SBISETCS MOXKap.
[Tosxap MoskeT ObITh BBI3BaH ClEeAyIOUIMMHU (pakTopamu: 1) KOpOTKOE 3aMbIKaHHUE B
AJIEKTPOIIPOBOJIKE; 2) BO3TOpaHWE MeOeTM M JJICKTPUUECKOro 000opymoBaHus; 3)

BO3ropaHu€ CUCTEM OCBCIICHUA. ]_—[J'I}I TOT'O YTOOBI Npea0TBPATUTbL BOSHUKHOBCHUSA qcC
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[0 MPHUYMHE YEJIOBEUECKOTo (pakTopa, cleAyeT COONI0AaTh TEXHUKY O€30MacHOCTU
npu padote 3a OBM.

OCHOBBI TPOTUBOIOXAPHON 3amUThl Ipeanpustuid omnpenaeneHsl ['OCT
12.1.004-91 [79].

[Ipy BO3HMKHOBEHMM TMOXapa B IMOMEIIEHUH HEOOXOJAUMO COOOUIUTH O
CITYYHBIIIEMCSI POMCIIECTBUH B CITYKOY criaceHust 1o tenedoram «01», «101», «112x»;
OpPraHM30BaTh 3BAKYALIUIO JIFOJEH; UCIIOJI30BATh UMEIOIMECS B IOMEIICHUY CPEICTBA
MOXKAPOTYIIEHHUS; €CIU JIMKBUJIUPOBATh Oyar roskapa He YJacTcs, TO HeOOXOAMMO
NOKHWHYTh HE3aMEIJIUTEIBHO MOMENIEHUE U 3aKPBITh 32 COO0M JBEPH, HO MPU ITOM HE
3anupasi Ha 3aMOK.

Taxoxe, Ay yay4lieHUs YCIOBHM MOKapHOW 0€30MacHOCTU B MOMEMICHUSX C
[I9BM ycTaHaBauBaroT MO UX HETOPIOYUX MAaTEPUATIOB, TEXHOJIOTMYECKA CHEMHBIM.
Bes Oymara nomkHa XpaHUTBCS B METaJUIMYECKOM 1kady. B Hamuuuu oOs3aTenbHO
HEOOXOJMMO MMETh JIBa YIVIEKMCIOTHBIX OrHeTymurens tuna OVY-5, nBa IbIMOBBIX
JATYHKA.

OOs13aTeNIbHBIM ~ YCIIOBUEM BBEACHHUS B 3KCIUIyaTallUi0 JII0O0ro BUAA
MTOMEIEHNH SBJISIETCSA HanU4Ke rana sBakyaruu npu YC. Co3znanue 3BaKyallHOHHBIX
maHoB pernamerTupyercs ['OCTom P 12.2.143-2009 (c uzamenenusamu Nel ot 2012
roxaa) [80].

B yucno npemynpenuTeNnbHBIX  MEPONPHUATHA  BXONST  JEHCTBHS,
HaIlpaBJICHHBIC Ha!

e  VYcTpaHeHue NPUYHH, CIOCOOHBIX BBI3BATh MOXKAP WIIN B3PHIB;

e  OrpaHudeHHe paclpOCTPAHEHHUS [10KAPOB WU B3PbIBHBIX BOJIH;

e  Co3naHue yCIOBHI U 3BaKyallld HACEJICHHS 1 UMYLIECTBA IPH JAHHBIX
qcC;

e  (CBoeBpeMeHHOE OOHAPYKEHHE BOCIIJIAMEHEHUS U OTIOBEIIICHUS O HEM;

e  Tymenue noxapa;

e TloaaepskaHue cuil JIMKBUIALMU TIOKAaPOB B IOCTOSIHHOM TOTOBHOCTH.

JUist  oOHapyXeHusi  1o)Kapa  BOBpPEMS  NO3BOJSIIOT  CHELUAbHbIC

MPOTUBOIIOKAPHbBIE YCTPOICTRA:
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b TernoBsie JaTYUKH,
L I[aT‘{I/IKI/I JAbIMa,
L Ho;xapHa;[ CHUT'HAJIM3allud,

L4 Cucrema aBTOMaTHYECKOT'O TYHICHUA I1OKAPOB.

5.5 BeiBOaBI 10 pa3aesy

B nmanHoM pazziene ObUIM pPacCMOTPEHBI IMPABOBbIE W OpPraHU3AIIOHHBIE
BOIIPOCHI  oOecrieueHusi Oe3omacHOCTH Tpyaa. Pabouee MeCcTO MOJHOCTHIO
COOTBETCTBYET HEOOXOAMMBIM TpeOoBaHUSAM. Takke ObUIM COOJIIOJIEHBI B IOJHOW
Mepe PEeKUM TPYyJla U OTAbIXa U TEXHHKA O€30IaCHOCTH MpU padoTe ¢ MEPCOHAIBHBIM
KOMITBIOTEPOM.

Bce mokaszaTenu mpou3BOACTBEHHON 0O€30MaCHOCTH HAXOASATCS B Mpejenax
HOPMBI.

Takke ObUIM BBISBICHBI MEPHI MPEAOTBPAIEHUS BEPOSATHOW M HYACTON
Ype3BbIUAHOW CHUTyallUM — Mokapa. llomemeHnne, B KOTOpOM BeNETCS HAy4HO-
MCCIIEIOBATENbCKAsA ACATEIBHOCTD ITOJHOCTBIO COOTBETCTBYET MEpaM IOXKapHOU

PO HITAKTHKY.
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3akJIroueHue

B pamkax nunioMHON paOOThl ObUIM BBITIOJIHEHBI TOCTABJICHHBIE 33/1a4H:

o [IpoananuzupoBaHbl 0COOCHHOCTH (HU3HUECKON peadbmIUTalUu;

e  BruaBieHbl 0COOCHHOCTH TaKTUIBHOTO BOCIPUSTHS,;

e [IpoBeneH sproaHanu3 u ONpeaesieHbl ONTUMaIbHBIE 30HbI BUIUMOCTHU U
JOCSITAEMOCTH ISl PACIIOJIOAKEHUSI MACCAXKHBIX TOBEPXHOCTEMH;

e  BrinonHeH psi 3CKU30B;

e [IpoaHanu3upOBaH CUCTEMHBIM MOAXOJ MHPH IU3ANH-TIPOEKTUPOBAHUU
00BEKTa;

e  BbINOJHEHBI WUTOrOBBIE JIU3AaWH-KOHIIENTHI MAacCaXXEpoB B  BHJEC
TPEXMEPHON MOJIEIIH.

[lyTeM BBIMOJIHEHMS] TTOCTABJICHHBIX 3aJlay ObLIa JOCTUTHYTA IIeib PaOOTHI:
ObLTM  pa3paboTaHbl MacCa)XKHbIE€ TMOBEPXHOCTH C HCIOJIb30BAaHUEM CEHCOPHOU
UHTErpallud B KOPPEeKUMOHHOW pabotre ¢ getbMu ¢ OB3 Ha mnpumepe
peabMIIMTallMOHHOTO MEAUITMHCKOTO 000PYI0BAHUSI.

[IpaBUNbHBIII  CUCTEMHBIM MOAXOJI  pa3OMBaeT MPOEKTUPOBAHUE Ha
NOCJIEIOBAaTEIbHbBIE  3Talbl, YTO  HEMOCPEACTBEHHO  oOJjerdaer  Ju3aiiH-
MIPOCKTUPOBAHKE OOBEKTA.

[IpoexkTrpoBaHUEe AAHHBIX MACCAXKEPOB MO3BOJISIET PACIIUPUTH (DYHKIIHOHAT
00BEKTa, ¥ BEPHO PEATM30BaTh CEHCOPHYIO MHTETPAIMIO B KOPPEKIIMOHHOM padoTe ¢
neteMu ¢ OB3 Ha npuMepe peabuIuTalmoOHHOTO MEAUITUHCKOTO 000py10BaHUsI (CTYII-

oropa).
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Introduction

Children with disabilities are brought up with ordinary children in pre-school
institutions. This category of children is marked by insufficient processing of sensory
information, so, they can’t perceive observed objects holistically, just in some
fragments, highlighting only individual features. This problem complicates the process
of correction and socialization. One of the ways to solve this problem is to include
elements of sensory integration to the general system of correctional work [1].

The relevance of this study lies in a number of factors:

1) Increasing the number of children with disabilities;

2) The prevalence of sensory integration disorders in the child population and
its high frequency in disorders of neuropsychological development;

3) Insufficient number of technologies for sensory integration in psychological
and pedagogical practice based on a multidisciplinary approach [2].

The aim of the work is to design massage surfaces and use sensory integration
in correctional work of children with disabilities on the example of rehabilitation
medical equipment.

The number of tasks were set for achieving this aim:

1. To analyze the features of physical rehabilitation;

2. To identify the features of tactile perception;

3. To conduct an ergonomic analysis and determine the optimal zones of
visibility and reach areas for location of massage surfaces.

In the process of research, the author conducted: 1) review of scientific-
methodical literature to identify characteristics of tactile perception, the study of
ergonomic requirements; 2) analysis of the analogies; 3) patents review; analysis of
resource efficiency and feasibility of the project; 4) analysis of legal and organizational
issues, and safety.

According to this research, the author developed massagers for further
correctional work with disabled children on the example of rehabilitation medical

equipment.
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1 Research part

The author identified problems of adaptation and personalization of the
environment in the first section of the research part of the master's thesis.
Personalization is the process where a subject creates a personal space in the
environment. The essence of personalization consists in effective transformations of
the intellectual and affective-needed sphere of another person's personality. The only
effective way to satisfy the necessity for personalization is through activity, because
according to this a person continues himself in other people and transmits his
individuality to others.

Adaptation is a dynamic process in which the mobile systems of living
organisms maintain their stability necessary for existence, development and
procreation. This mechanism of adaptation developed of long-term evolution makes
possible for an organism to exist in constantly changing environmental conditions.

Environment adaptation is the adaptation of an environmental object or system
to the specifics of a particular activity process, lifestyle, or individual consumer needs.
This adaptation is achieved according to two complementary processes. On the one
hand, it is a person or society adjusts its needs, behavior, and technologies in order to
live and work fully in the provided environment. On the other hand, it is a society that
seeks to change the fragments of the provided environment in one way or another [3].

Based on the adaptation of the environment, it is necessary to solve the problem
of involving children with disabilities in inclusive education. Inclusive education is one
of the ways to achieve this goal [4]. Inclusive education is a natural process of
development of the education system in any country of the world. Many developed
countries, including Russia, are involved in this process [5]. The concepts of
"inclusion™ and" integration” characterize different degrees of inclusion of children
with disabilities in the educational system [4].

Research and development conducted in the field of children's rehabilitation
equipment are relevant, because it can be explained by a large increase of children with

disabilities registered with the pension Fund of the Russian Federation. The number of
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disabled children in Russia is about 655,000, which is 5.6 % of the total number of
disabled people (as 0of 01.01.2018). Looking at the statistics, the percentage of children
with disabilities is growing, despite the demographic decline (Figure 1) [6].
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Figure 1 — Number of disabled children registered in the pension fund system in the
Russian Federation

In the second section of the first Chapter, the author mentions features of
physical rehabilitation of children with disabilities. One of the criteria for children's
health indicators is their physical health. The state of physical development is assessed
taking the data of anthropometric indicators of various age groups [7, 8]. In childhood,
there are various defects and disorders of the central nervous system associated with
various factors. One of the most effective treatment measures for such patients is
prevention and timely detection of diseases of the central nervous system [9.10].

It is noted that rehabilitation is a complex process and is a system of state,
socio-medical, professional, pedagogical, psychological and other measures that are
aimed at preventing of development of pathological processes that lead to temporary
or permanent disability; at the effective and early return of patients and disabled people
(children and adults) to society and to socially useful work. Rehabilitation includes

prevention, treatment, adaptation to life and work after illness.
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It can be concluded that research fellows manifest motor disorders in the form
of paresis, paralysis, and violent movements. Disorders of tone regulation, which can
occur in the type of spasticity, rigidity, hypotension, dystonia are especially significant
and complex. Motor, speech and mental disorders can be of various degrees of severity
- from minimal to maximum.

The success of physical, mental and aesthetic education depends on the level
of sensory development of children. According to motor insufficiency, children have
limited manipulative-object activity, difficult perception of objects, and
underdeveloped visual-motor coordination [11].

The third section of the first Chapter is focused on methods of ergonomic
research.

The object of ergonomics study is the system "man-machine” (man-machine-
environment). This system is one of the basic concepts of ergonomics. With the "man-
machine™ system as the object of research, ergonomics studies certain of its properties,
which are determined by the position and role of a person in the system. These
properties are called as human factors in technology. Human factors in technology are
formed according to the basic characteristics: socio-psychological, psychological,
physiological and psychophysiological, anthropological, hygienic in their relation to
technology.

The subject of ergonomics research is human labor activity in the process of
interaction with technical means in conditions of significant influence of external and
social environment factors.

The overall goal of ergonomics is formulated as the unity of two aspects of
research and design:

e  Convenience and comfortable conditions for effective human activity and
the effective functioning of the "man-machine" systemsy;

e  Preservation of health and personal development [12].

Ergonomics uses research methods developed in sociology, psychology,
physiology, functional anatomy, cybernetics, system engineering, and others. At the

same time, the main problem is the coordination of various methodological techniques
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for solving a particular ergonomic problem and the synthesis of the results. Methods
of research of ergonomics can be divided into two groups: analytical (or descriptive)
and experimental. There is no clear classification of research methods in ergonomics
because this classification of development must cover all areas of ergonomics research.

Approximately research methods in ergonomics are divided into four groups:

1. The methods of the first group are conventionally called organizational
methods. These include, first of all, a system of methodological tools that provide a
comprehensive approach to research;

2. The second group of methods consists of existing empirical methods for
obtaining scientific data. This group includes observation and self-observation;
experimental methods, diagnostic techniques (various types of tests, questionnaires,
interviews, and conversations); techniques for analyzing processes and products of
activity (chronometry, cyclography); modeling (subject, mathematical, cybernetic, and
so on.);

3. The third group of methods consists of data processing techniques. These
methods include various ways to describe data quantitatively and qualitatively;

4. The fourth group of methods includes various ways to interpret the data
obtained in the context of a complete description of the activities of human-machine
systems.

The second group of methods is the most extensive and developed. Within this
group depending on the goals and nature of research, a number of specific
methodological procedures can be identified.

Munipov V. M. and Zinchenko V. P. consider that research methods in
ergonomics can be divided into three groups: analytical, or descriptive, experimental
and computational. In most studies, these groups are closely intertwined and applied
simultaneously, complementing and enriching each other.

Almost every ergonomic problem arises according to the reformulation of real
tasks, which are analyzed by ergonomists in terms of identifying the specifics of the
activities of a person or group of people with technology in a production or other

environment. The ergonomist must be able to analyze the production sphere of activity
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- labor productivity, professional experience, working conditions, turnover, mistakes,
injuries, etc. Ergonomic research begins with the analysis of human activity and the
functioning of the "man-machine" system.

The goals of this analysis depend on the specific task. If it is necessary to
conduct experimental research, the analysis is needed to select an adequate model of
activity or individual actions. If it is necessary evaluate the human-machine system,
the purpose of the analysis will be to identify the components of the system that should
be evaluated ergonomically. Developing criteria and methods for professional
selection, the analysis will be aimed at determining the characteristics of the
individuality.

At the analytical stage of ergonomic research, there are many modern methods
of project analysis are useful. Experimental research allows identifying such features
of the organization of human interaction with technical means that are not detected
directly in the analysis process. An important methodological technique is the
complication of activities (set of additional tasks, modeling of emergency, etc.), which
allows identifying the advantage of one among several design solutions in comparative
studies.

When organizing ergonomic research, it is necessary to take into account that
the presence of the experimenter, his settings and expectations influence on the
subjects.

Ergonomics develops methods of analyzing and identifying the functional
structures of various types of activities, especially labor: from relatively elementary to
extremely complex.

When conducting an economic analysis, the following main groups of factors
are taken into account:

1. What extent are the anthropometric, psychophysiological, biomechanical
and hygienic data of the human operator taken into account;

2. Whether the workplace provides to the human operator with a simple and
natural position, sufficient working space, the ability to change the working position

(for example, sitting—standing), a convenient overview of all functionally important
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nodes and elements of the object, conditions for operational maintenance and
prevention;

3. Whether the color scheme of the object creates positive emotions to the
human operator and whether it compensates for the adverse effects of the labor process;

4. Whether the information received by the human operator is visual and
corresponds to the existing ideas and stereotypes of actions.

In the ergonomic analysis, it is necessary to consider:

1) Climatic conditions of the area;

2) Microclimate of the room and its interior;

3) The required rhythm of the operator's work, frequency and accuracy of work
operations;

4) Characteristics of the main search routes of the operator, possibility of
changing the working position, interaction with other operators.

Based on this, it is necessary to:

1) Analyze the size of the object;

2) Determine the operational work zones and boundaries of the workplace as a
whole and establish their compliance with anthropometric data;

3) Determine the volume and quality of operational information presented on
the object panels, and analyze their compliance with the psychophysiological
capabilities of the human operator.

The results of the ergonomic analysis make it possible to provide:

1) Uniform distribution of psychophysiological loads on the human operator;

2) Naturalness, smoothness and consistency of working operations.

There are special techniques used to objectively assess the performance of
operational, layout, aesthetic (including socio—economic and ergonomic), structural
and technological requirements.

Ergonomic requirement is normalized value of ergonomic properties of the
process, means and conditions of activity, as well as methods and means of forming
and maintaining of necessary working capacity of the human operator in relation to the

model of equipment (its elements). In its meaning and content, the concept of
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"ergonomic requirements” is quite close to the concept of "engineering and
psychological requirements".
Also in this part, the author considers anthropological factors and visibility

zones (Figure 2).
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Figure 2 — Reach zones in the horizontal plane
Anthropological factors determine the compliance of products with the size,
weight and power data of the operator. Based on human anthropological data,
requirements are formed for the shape and dimensions of consoles, seats, and control
elements — the shape and size of handles, buttons, and levers. The operator's work in

different positions requires the appropriate size of the panels (Figure 3).
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Figure 3 — Connection between the operator's position and the size of the console
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Anthropometry is widely used in medicine, mainly in the study of physical
development. While monitoring the physical development of children, anthropometry
has particular importance, because it is an indicator of the growth and formation of the
body. In the first year of a child's life, his height, weight, head circumference, chest
circumference, etc. are measured monthly during medical examinations, at preschool
age at least twice a year, and at school it takes place annually. Systematic
anthropometric measurements of children allow timely to detect physical development
disorders (stunting, lack of weight gain, etc.). As usual, these diseases are the earliest
signs of any evidence of a violation of the regime. Anthropometry is also used for
medical examinations and medical monitoring of athletes. The simplest measurements
are performed during self-monitoring. The results of anthropometry are used in
industry for the development of standards for the sizes of clothing, shoes, furniture, in
the design and equipment of a modern workplace, etc.

There are classic and ergonomic anthropometric features. The first features are
used in the study of body proportions, age morphology, to compare the morphological
characteristics of different population groups, and the ergonomic features are used in
the design of products and labor organization. Ergonomic anthropometric features are
divided into static and dynamic. Static signs are determined when the person's position
remains unchanged. They include the size of individual body parts and overall
dimensions, for example, the largest dimensions in different positions and postures of
a person. These dimensions are used before designing products, determining minimum
passageways, and so on. Dynamic anthropometric features are dimensions that are
measured when a body moves into space. They are characterized by angular and linear
movements (rotation angles in the joints, the rotation angle of the head, linear
measurements of the arm length when it is moved up, to the side, etc.). These signs are
used to determine the angle of rotation of handles, pedals, determining the visibility
Zone, etc.

Anthropometric features grouped by height groups are used to determine the
size of items and products for children. Anthropometric points, lines, and planes serve

as reference points for their definition.
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Anthropometric points are fixed by the elements of the external structure of the
human body, precisely localized on bone formations, as well as "most prominent
points” located on the soft tissues of the trunk, shoulder, forearm, hand, hip, leg, foot.

The project should provide stability of working positions and their mobility. It
IS necessary to ensure the reliability, security and stability of the production base.
Workplace design should include consideration of the size of the human body, working
postures, and muscular effort and movement. For example, people need sufficient
space to ensure work tasks in a comfortable working position through effective
movements, the possibility of variations in working poses and free access to equipment.
Working postures should not cause fatigue that can occur because of prolonged static
muscular tension [3].

Based on this, the design and selection of controls depend on the following
factors:

e  The structure and features of the operator's activity both during normal
operation of systems and during their failure;

e  Anthropometric and psychophysiological characteristics of a person;

e Control actions that the operator must perform (enabling, switching,
regulating);

e  Working position of the human body and dynamic characteristics of
working movements (effort, accuracy, range, trajectory, etc.);

e  Technical characteristics of the control object;

e  Locations of the control unit (on or off the panel);

e  Characteristics of the working environment (light, vibration, interference,
etc.);

e The presence or absence of protective clothing and personal protective
equipment.

There are manual and foot controls. Preference should be given to manual
organs, because the hands can control many different types of organs, and no more than

two can be designed for each leg.
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When placing controls, it is necessary to keep in mind:

e  The structure of human activity; requirements for the frequency and
accuracy of movements; requirements for the amount of applied effort; body position
and conditions for forming a working posture; the size of the motor space; conditions
for sensory control, search and discrimination of controls;

e Conditions for identifying the functions of the control bodies; the risk of
unintentional changes of the functional position of the control bodies.

Requirements for the placement of controls relate to their placement in the
workplace relative to the worker, grouping and relative location on the panel.

Dynamic anthropometric characteristics, such as reach zones, are often
determined not only by the size of human body parts, but also by the speed and
accuracy of hand movements in these zones. This is correct from the point of view of
practice [12].

The placement of controls in the workplace has a significant impact on the
efficiency and reliability of the system. Controls should be grouped in the motor space
of the workplace or in several of its sections. Controls of continuous operation should
always be placed within the optimal borders, and controls of periodic actions should
be placed within the minimum and maximum boundaries of the motor space. The
controls of constant action or the most frequently used should be placed on the right
side of the workplace.

The placement of the controls depends on the nature of the working movement
(pushing, pressure, rotation, etc.) and should help to maintain a rational working
posture (straightened body, excluding frequent tilts of the body, turns of the head,
holding the hands on the weight, etc.). The optimal zone of the controls location is
located on the middle line (+ 200 mm) from the maximum and minimum limits of reach
in the horizontal plane in depth and width. Frequently used and functionally important
controls should be located within the limits between the minimum and maximum limits
of reach of the motor space.

Regardless of the type, controls should be logically grouped into a specific

spatial structure, taking into account:
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e functional purpose (equipment, system, unit, functional node);

e  time of using;

e the significance of the controls body for the operation of the system. If it
is difficult to implement these requirements, preference should be given to the principle
of grouping by the functional purpose of the system.

The decision on the choice of foot controls should be made if it is necessary:

e tounload the hands to perform more subtle and precise movements;

e to set one of the two operating positions of the control (on—off, start-
stop);

e quick adjustment.

With frequent and prolonged using of the foot controls, it is necessary to ensure
the operation in a sitting position. The working surfaces of the foot buttons should be
grooved, and the design of the buttons should provide touch control of the pressing
moments [3].

In the fourth section of the first Chapter it is said that massage is an effective
method of correctional work. Massage is one of the oldest methods of treatment that
affects all systems of the human body and also it is an integral part of their successful
physical and neuropsychological development. During the massage, there is an impact
on the nervous system through the receptors located on the skin of the child.

The nervous system stimulates the development of all systems of the child's
body, including the musculoskeletal system.

Regular massage for children contributes to the development of the following
body functions:

e To increase blood circulation, which is extremely necessary for children,
as there is an increased growth of all tissues and internal organs;

e To strengthen lymph flow and increase the body's resistance to infections;

e To increase production of endorphins by the pituitary gland and growth

hormone;
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e To promote better adaptation of the child's body to environmental
conditions;

e Toincrease stamina and resistance to stress;

e To improve the child's immune system and ability to resist adverse
environmental factors;

e To improve physical development and mental abilities [13].

In any case, massage has a positive regulatory effect on the activity of all
physiological systems of the body, through reflex action on the central nervous system,
and improves blood circulation in the skin and muscles. Depending on the used
technigques, massage can have a tonic and relaxing effect. There is a strengthening of
the musculoskeletal framework, providing verticalization and adequate functioning of
internal organs.

A set of sensations that bring a person to an equilibrium state is called a
"sensory diet". "Sensory diet" is an individual plan of classes and procedures that
provide input of sensations necessary for a person.

The effect of the sensory diet is felt for a long time. Properly selected
stimulating physical sensations actually help to rebuild the human nervous system.
Because of it, the body tolerates unfamiliar sensations better, any changes are
transferred with less stress, attention and the overall condition of the body improves as
a whole. Most children need to expand their sensory experience, because children's

physical experience is less rich than that of adults [14].
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2 Analytical part

In the first section of the second Chapter, the author mentions using of sensory
integration techniques for correctional work with disabled children. The main
component of the full development of children is the development of sensory
integration.

Sensory integration is the interaction of all the senses. The interaction of all the
senses involves ordering of sensations and stimulus in such a way that a person can
respond to certain stimulus and act in accordance with the situation. In other words,
everything that was received from the senses, sense of body position in space, enters
the brain and is given out in the form of some knowledge about the subject— what it is,
what properties it has and how dangerous or useful it is for the body. The interaction
of the five senses is sensory integration for preschoolers. Sensory development of
preschool children is closely related to sensory integration.

The sensory integration is required for movement, speaking, and playing. It is
a foundation of more complex integration. The creator of the sensory integration
method is Jean Ayres. He is a speech therapist, psychologist, and research associate at
the University of Southern California in Los Angeles.

The process of knowing a child is different from the process of knowing an
adult. Adults learn the world by their minds, children - by their emotions. The cognitive
activity of a child aged 3-5 years is expressed in the development of perception,
symbolic functions of thinking and meaningful subject activity. In this regard, one of
the main tasks of children's activities is to develop interest in learning through sensory
stimulus. It is necessary to organize children so that they want to do something, to
realize self-knowledge and so on.

The main information about the world around us people obtain through vision.
Visual perception is a complex work in which a large number of stimulus acting on the
eye are analyzed. Violations of visual perception lead to difficulties in distinguishing

objects (size, differentiation of mirror or similar elements in configuration, etc.).
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Insufficient development of visual perception leads to a lag in the formation of spatial
orientation.

Tactile images of objects are formed by touching, feeling pressure,
temperature, and pain. They arise because of the contact of objects with the outer
coverings of the human body and make it possible to know the size, elasticity, density
or roughness, heat or cold. The first impressions about the shape, size of objects, and
location in space, and quality of materials used are formed with the help of tactile-
motor perception [1].

This section also focuses on the development of tactile sensations. Tactile
sensations are one of the forms of communication between a young child and the world
around them. Tactile sensations allow comparing different surfaces mentally and
wondering at the diversity of the surrounding nature. In infancy, the child, making
movements with his hands and palms, touches various objects accidentally, and then
purposefully and regularly. The period of chaotic physical contact is replaced by a
deliberate and coordinated acquisition of meaningful information about the world
around us.

Maria Montessori believed that among involved feelings in the perception of
the subject one of them must be isolated, to order thinking occurs more successfully.
She offered to children several special didactic materials where they compare some
very similar items with one difference. From these items, it was necessary to build
seriation series (a set of items ordered by a given attribute [15]) and find pairs for them.
In some cases, it was necessary to close eyes, if it was necessary to work with rough
signs, bells, and heat or weight plates. The child's attention is focused on the isolated
feeling that is being practiced.

The main types of sensations are distinguished as:

- Skin sensations - touch and pressure, temperature sensations and pain, taste
and olfactory sensations, visual, position and movement sensations (static and
Kinesthetic);

- Organic sensations - hunger, thirst, pain, sensations of internal organs, etc.

Stimulating of the tactile senses also has a positive effect on coordination, attention,
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thinking, and imagination, visual and motor memory. Tactile images of objects are a
reflection of a whole complex of qualities of objects perceived by a person through
touch, pressure, temperature, and pain.

In addition, practical activities cause positive emotions in children and help
reduce mental fatigue. Doctors also remind people that they should not forget about
traditional finger gymnastics, about using massage elements and self-massage of the
hands that also contributes to increasing tactile sensitivity. It is known that almost 18
% of the body is made up of skin. Stimulation of its nerve endings contributes to the
formation of more complete ideas about the objects of the surrounding world. The
harmonious combination of various shapes, sizes, textures, colors of objects, the
natural qualities of natural materials do not only allow children to master new
sensations, but also create a special emotional mood [16, 17].

In the second section of the second Chapter, the author analyzes a patent search.
Patent research is conducted to identify patented products and technologies before
creating a new product. The developed product must be "patent clean" in order to avoid
patent disputes. The author used various patent databases for patent search: Russian,
European, Asian, US databases, and specialized databases, in accordance with the
requirements of the terms of reference. Patent databases can provide a lot of
information for product development, allow learning, and seeing existing models, and
experience. The properties and functions of patented solutions are highlighted and
described in detail in the patents. At the same time, it is necessary to remember that
principal solution implemented in the product is patented, but it is not patented the
color or shape of the product.

There are both active and passive simulators for people with disabilities [18].

In this part, the author considered seven massages and identified the
disadvantages, advantages and the formula of the invention. Based on this analysis, the

author designed further work.

3 Practical part

118



In this part there is a detailed description of the massage surfaces. There is
information about type of massage surface, material and size. In addition, there is a
sketch search of the shape and material presented.

Based on the above search and analysis it was revealed which tactile surfaces
will be applied to designed massage surfaces based on the tactile characteristics of
children with disabilities.

In the fourth and fifth parts of work the author carried out the organization and
planning of research works and the analysis of financial and economic aspects of the

development and considered legal and organizational issues of labor safety.

Conclusion

In conclusion of this work the author designed massage surfaces and used
sensory integration in correctional work with disabled children on the example of
rehabilitation medical equipment. A number of tasks were set to achieve this goal
(analyzing the features of physical rehabilitation; identifying the features of tactile
perception; conducting an ergoanalysis and determining the optimal visibility and
reaching areas for the location of massage surfaces).

These massage surfaces allow to develop tactile perception for further use in

correctional work with disabled children on the example of rehabilitation equipment.
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