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FOCT P UCO 13091-2—2008
MpeancnoBue

Lienu n npuHumnel ctaHgapTusaummn B Poceuinickon ®enepaumm yctaHosneHsl defeparnbHbiM 3aKOHOM
0T 27 nekabps 2002 r. Ne 184-93 «O TeXHUYECKOM perynnpoBaHuny, a npasunna npuMeHeHns HauMoHanbHbIX
ctaHgapToB Poccuiickonn ®egepaumm — FOCT P 1.0—2004 «CtaHgapTtusauus B Poccuiickon ®egepaumn.
OCHOBHbIE MOMOXEHNA»

CBeaeHUuA o ctaHgapTe

1 MOArOTOBIIEH ABTOHOMHOM HeKOMMepyeckoi opraHusaumein «HayuHo-uccnegosaTenbckui
LEeHTP KOHTPONS U AnarHocTukn TexHndecknx cuctem» (AHO «HWLL K[») Ha ocHoBe cOBCTBEHHOTO ayTeHTNY-
HOro nepesofa cTaHgapTa, yKasaHHOro B NyHkTe 4

2 BHECEH TexHuyeckum komuTeToM no ctaHgapTtusaumm TK 183 «Bubpauns n ygap»

3 YTBEPXIEH M BBEJEH B ,D,EI?ICTBI/IE Mpukasom PefepansHOro areHTCTBa No TeXHUYecKkoMy
perynupoBaHuio U MmeTpornorim oT 16 aekabpst 2008 r. Ne 414-cT

4 Hactoawwmn ctaHgapT siBAseTcs WAeHTUYHbIM MexayHapogHomy ctangapty MCO 13091-2:2003
«Bubpauusa. Moporn BUGPOTAKTUMLHOW YYBCTBUTEMBHOCTU ANS OLEHKN AUCKHYHKLUIA HEepPBHOW CUCTEeMbl.
YacTb 2. AHanus n MHTepnpeTauus pesynbTaToB U3MepeHUiA Ha KoHYMKax nanbueB pyk» (ISO 13091-2:2003
«Mechanical vibration — Vibrotactile perception thresholds for the assessment of nerve
disfunction — Part 2: Analysis and interpretation of measurements at the fingertips».

Mpu NprMeHeHnn HacToSALLero cTaHaapTa PeKOMeHAYeTCA NCNOoMb30BaTh BMECTO CChINIOYHbIX Mexay-
HapOoOHBIX CTaHAAPTOB COOTBETCTBYHOLLME UM HALMOHarbHbIE CTaHAAPThI, CBeAEHMS O KOTOPLIX NpUBeaeHb! B
OONOMHUTENBLHOM MpUnoxeHut C

5 BBEJAEH BIMEPBbIE

UHgpopmayusi 06 usMeHeHUsX K HacmosiweMy cmaHOapmy rybriukyemcsl 8 exe2o0HO usd0asaeMom
UHGhopMayUuoOHHOM yKa3amene «HauuoHanbHble cmaHdapmbl», @ MeKcm U3MeHeHUl U rorpasok — & exe-
MecsIYHO u3dasaeMblX UHGhOPMAaUUOHHBIX yKa3amensx «HayuoHaneHeie cmaHOapmel». B crnyyae nepe-
cMompa (3aMeHbl) uniu OomMeHbl Hacmosiujeeo cmaHOapma coomsemcmsyouiee ysedomneHue 6ydem
onybruKo8aHo 8 eXXeMecsIYHO u3dasaeMoM UHGOPMaUUOHHOM yKaszamene «HauuoHanbHble cmaHdapmbi».
Coomeemecmsyrowjas UHpopmMayus, ysedoMIeHUe U MEKCMbI pasMelLatomesi makxe 8 UHGhoOpMayuoHHOU
cucmeme obuieao rnosib308aHUsi — Ha ohuluanbHoM calime ®edeparnibHO20 azeHmMCmMea 1o MexHU4YecKoMmy
peaynuposaHuio u Memporoauu 8 cemu YIHmepHem

© CrangapTtuHdopm, 2009

HacTosiwuii cTaHaapT He MOXeT BbiTb NOMHOCTLIO UMK YACTUYHO BOCNPOU3BEEH, TUPAXKMPOBAH 1 pac-
npocTpaHeH B kavyecTBe ouLmansHoro uaaaHusa 6es paspelueHus degepansHoOro areHTCTBa No TeXHUHECKo-
MY peryriMpoBaHuto 1 MeTponorum
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roCT P UICO 13091-2—2008
BBegeHue

PaHHee obHapyxeHne nepudepuyeckmx HeBponaTuin BEPXHUX KOHEYHOCTEN, KOTOPLIE YacTo Bhipaxa-
I0TCA B BUAE M3MEHEHUS TakTUMbHbIX (PYHKUWA BCNeACTBUE U3MEHEeHUS akTUBHOCTU MeXaHopeLenTopos,
nMeeT b6onbLIoe 3HadYeHne, B TOM YMcne ans npodunakTuki npodeccnoHanbHbiX 3aboneBaHmnin paboTHUKOB
pydHoro Tpyaa. [NogobHble HeBponaTuM MOryT BO3HUKATbL B pesyrnbTaTe umetowerocst 3abonesanust nmbo
BCNEACTBME BO3AENACTBUST XUMUYECKUX UM DUINYECKUX HEMPOTOKCUYHBLIX ¢hakTopoB. Mpu npasBunbHOM
Bblbope ycnosuin nsmepeHnii (cM. MCO 13091-1) MOXHO pasaenntb OTBETHI OT MeAfieHHoa4anTUPYHOLLMXCA
mMexaHopeLenTopoB (SAl) n oTBeThl 0T GbicTpOaaanTupyowmxcs mexaHopeuenTtopos (FAI n FAIl), ucnoneays
AN 3TOro pa3sHble YacToThl BUOPOTAKTUITBHOrO BO3OSNCTBUS.

Hacrosawuin ctaHgapT onpeaensieT Nopsaok NpoBeAeHNst aHannsa n MHTepnpeTaunmn sHadeHun sBubpo-
TaKTUMbHbIX MOPOroB Ha KOHYMKax nanbLeB pyK, M3aMepeHHbIX B cooTBeTcTBUM ¢ UCO 13091-1. MeToabl onu-
CaHWsl CTaTUCTUYECKN 3HAYUMMbIX U3MEHEHWUA B 3Ha4YeHWM nopora BMOPOTaKTUIbHOW UYBCTBUTESbHOCTU
pacnpocTpaHstoTCa Kak Ha OAHOKpaTHOe, Tak U Ha MOBTOPHLIE N3MEPEHNS.
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HAUWOHANBbHBLIA CTAHOAPT POCCUUCKOWU SGEOEPALUMNU

Bu6pauua

NOPOIM BUBPOTAKTUNBbHOW YYBCTBUTENBHOCTU ANS OLEHKU AUC®YHKLWA HEPBHON
CUCTEMbI

YacTtb 2
AHanus 1 uHTepnpetauus pe3ynbTaToB U3MEPEeHUIl Ha KOHYUKaX NanbueB pykK

Vibration. Vibrotactile perception thresholds for the assessment of nerve disfunction. Part 2. Analysis and
interpretation of measurements at the fingertips

DNara BeeaeHna — 2009—09—01

1 O6nacTb npuMeHeHus

HacToswmin craHaapT ycTaHaBnuesaeT MeToAbl aHanu3a u uHTepnpetTauun pesynbtTaToB UsMepeHun
NoporoB BUGPOTAKTUNLHON YyBCTBUTENBHOCTU U UX U3MEHEHUI. MpuBeaeH cnocob onpeaeneHns cTaTucTu-
YecKU 3HaYNUMbIX N3MEHEHWIA MOPOroB BUBPOTAKTUMBLHON YyBCTBUTENBHOCTH.

HacToswwas YacTb pacnpocTpaHaeTcs Ha pe3ynbTaTbhl U3MepeHUiA NOporoB BUGPOTAKTUNBLHOW YYBCTBU-
TeNbHOCTU Ha KOHYMKax MarnbLeB pyK, NpoBedeHHbIX B cooTBeTcTBUMM ¢ UCO 13091-1.

3HaueHnsa Noporos BUGPOTAKTUIbHON YYBCTBUTENMBLHOCTU 340POBLIX CYGLEKTOB, MONyYeHHbIE B COOTBET-
ctBum ¢ MCO 13091-1, npuseaeHsl B NpUNoXeHn! A.

WHTepnpeTaLus BbISIBIEHHBIX \3MEHEHWA NOPoroB BUBPOTaKTUMBLHON YYyBCTBUTENIbHOCTU pAaCCMOTpeHa
B Mpunoxexumn B.

2 HopmaTuBHbIe CCbINKH

B HacTosileM cTaHAapTe NCnonb3oBaHbl HOPMAaTUBHbBIE CChINKM Ha cneaylowme ctaHaapThl:

NCO 2041:1990 Bubpauwnsa n ygap. TepMuHbl U onpegeneHust

NCO 5805:1997 Bubpauums n yaap. Bozgenctsue Ha Yyenoseka. TepPMUHbBI 1 onpedeneHus

MCO 13091-1:2001 Bubpauus. Moporn BUBPOTAKTUMNLHON YyBCTBUTENLHOCTM ANS OLEHKN HEPBHbIX
ancyHkumin. Yacts 1. MeToabl M3MepeHnin Ha KOHYMKaX nanbLeB pyK

3 TepMuHbI, onpeaeneHusi, 0603Ha4YeHUs U COKpPaLLeHUs

3.1 TepMmuHbI n onpegeneHus

B HacTosilem cTtaHgapTe npumeHeHbl TepMuHbl no MCO 2041, UCO 5805 n CO 13091-1, a Takke crie-
Aylowme TepMUHbI C COOTBETCTBYIOLLUMMI OnpeaeneHUsMN:

3.1.1 akBuBaneHTHasA 4YacToTa (equivalent frequency): YacrtoTa, BeIGpaHHas B kayecTBe pernpeseH-
TaTUBHOW 4YacTOTbl M3MEepeHuiA B TOM criyyae, Korda B npouecce U3MepeHuin nopora BUBPOTAKTUNLHOM
YYBCTBUTEMbHOCTM YacToTa U3MEHSIETCS BO BPEMEHMU.

3.1.2 3popoBbIil cy6bekT (healthy person): Cy6bekT, KOTOPbIA — MO OLeHKe KBannULUPOBaHHOrO
MeAULMHCKOro nepcoHana, Nony4eHHol Ha OCHOBE pesynbTaToB PU3UYECKUX TECTOB 1 APYrUX KITUHUYECKNX
06 BbEKTUBHBIX OCMOTPOB, HEOOXOANMbIX AN MOATBEPKASHNS AnarHo3a, — He MMeeT cUMNToMOoB 3abonesa-

U3paHne odpmumansHoe
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HWUI Nepucbepruyeckoin HepPBHON CUCTEMbI U KOTOPLIA He NOABEPXKEH perynsapHoMy BO3AeNCTBUIO HEAPOTOK-
CUYHBIX hakTopoB Unm Bubpauun.

3.1.3 rpynna HaceneHus (population group): pynna nogei, 06beAUHEHHBLIX OA4HUM UMN HECKOMbKI-
MW OBLLIMMK NPpU3HaKamu.

MpwuMedaHwu e — BkadecTBe 00bEAVHAOLWMX NPU3HAKOB MOTYT BbICTYNaTh, HANPKUMEp, reorpadmyeckoe nono-
XEeHWe, MECTO NPOXMBAHUS, BO3PACT, Nosl, 0COBEHHOCTU NUTAHMSI.

3.1.4 mexaHopeuenTop (mechanoreceptor): YyBcTBUTENLHOE HEPBHOE OKOHYaHWe, NpeobpasytoLlee
MexaHu4eckoe Bo3feicTBMNe Ha KOXY (dedopmaLnio) B HEpBHBIE UMMYNbCHI.

3.1.5 nopor BUGPOTaKTUNLHOW YYBCTBUTENbLHOCTM cneuuduyeckux peuentopoB (receptor-
specific vibrotactile perception threshold): Mopor BUBPOTaKTUALHOR YYBCTBUTENBHOCTN NPU BOCTIPUATUN CTU-
MYII0B O4HOW NonynsiuMei MexaHopeLenTopoB B TOUKE MPUOXKEHWS CTUMYNa.

3.1.6 nopor BuGpoTakTMNbLHOW YyBcTBUTeNbHocTu (vibrotactile perception threshold): YposeHb
YCKOPEHWUA MOBEPXHOCTU KOXM, NPU KOTOpoM Habngaetcs 50 % NonoXnTensHbIX OTBETOB Ha NCUXOMETpU-
YeCKOW KPMBON, COOTBETCTBYIOLLUMX OOHapPYXXeHWUo CyObekToM npeabsiBNeHHbIX CTUMYSIOB YNCTOro TOHA.

3.1.7 6asoBbIi nopor BuGpoTakTUNBbLHOMW YyBcTBUTEeNbHOCTU (baseline vibrotactile perception
threshold): HavanbHbIA nopor BUGPOTAKTUBHON YYBCTBUTENIbHOCTHU, C KOTOPLIM CpaBHUBAIOT pe3ynbTaThl
nocregyrownx nsmepeHun.

3.1.8 pedbepeHTHbI nopor BUOPOTaKTUNBLHOW 4yBcTBUTenbHocTU (reference vibrotactile
perception threshold): Mopor BUGpOTaKTUIBLHON YyBCTBUTENBHOCTW, ONpeaeneHHbI A5 3A0POBbIX CyObek-
TOB.

3.1.9 cmelueHue nopora (threshold shift): Crolikoe (He npexogsilee co BpeMeHeM) U3MeHeHue nopora
BMBPOTaAKTUNBHON YYBCTBUTENBHOCTU MO CPaBHEHWUIO C M3HAYarbHO YCTaHOBNEHHBIM 6a30BbIM 3HAUEHUEM.

3.1.10 pedbepeHTHOe cmelleHue nopora (reference threshold shift): Ctolikoe cmeleHne nopora
BUMOPOTaKTUNBHON YyBCTBUTENILHOCTU OTHOCUTENBLHO pedbepeHTHOro Nopora BMBpoTaKTUMbHO YyBCTBUTE b~
HOCTU A (PUKCUPOBAHHON UMW SKBUBANEHTHOM YacToThl.

3.1.11 oTHocuTenbHoe cMelleHUe nopora (relative threshold shift): Ctolikoe cmelneHne nopora
BMBPOTAKTUMBLHON YYBCTBUTEMBbHOCTU OTHOCWUTENIbHO Mopora BUOPOTaKTUIIbHOW YyBCTBUTENbHOCTU, NOMy-
YeHHOro Mo pesynbTaTam NpeaLecTBYIOLMX U3MEPEHUA ANS TOro Xe cybbekTa, TeM e MeTOAOM usmepe-
HWIA, Ha TOM >Xe MarnbLe 1 A5s TON Xe YacToTbl (3KBMBANIEHTHOM YacTOThI).

3.1.12 anroputMm ncuxodusnmveckux usmepeHui (psychophysical algorithm): Cnocob usmeperuii, 8
npouecce KOTOPLIX CYOBbEKTY NpeAbsABnsoT (U3NYECKUl CTUMYN ANA BbIABNEHUA OOQHOMO UM HECKOMbKUX
CEHCOPHbLIX OTBETOB, TAKMX KaK BOCNPUATAE NPUCYTCTBUS CTUMYMA UK XapakTepa BHELHero Bo3aencTaus
(ABUXEHUSA KOXN).

3.1.13 metopa rpaHuy (up-down algorithm): Anroputm ncuxoduandecknx nsmepeHui, NO3BONAILUNA
onpeaenqTb ABa nopora YyBCTBUTENLHOCTU (ANsl BO3AEACTBUA HapacTalowen 1 cnagaowein NHTeHCUBHOC-
TW) NOCPEACTBOM NpeabsBneHnUs cybbekTy nocnegoBaTenbHOCTU KpaTKOBPEMEHHBIX CTUMYSOB MEHSAIoLIE -
Csl ULHTEHCUBHOCTM.

MpumeyaHmne—OBbLUHO ITOT METOA, COCTOUT B NPUITOXEHUN MOCNEQ0BATENBHOCTU CTUMYSOB MOCTENEHHO
HapacTaloLen MHTEHCUBHOCTM 10 TEX Mop, Noka Cy6LeKT He NOAACT 3HaK O Havare OLyLeHns Bo3aencTemns (Nopor Hapac-
TaloWen UHTEHCMBHOCTU BO3AENCTBUS). [10Cre 3TOro MHTEHCUBHOCTL CTUMYSIOB YMEHbLIAKT 40 TeX Nop, Noka CyGbekT He
noJacT 3HaK O TOM, YTO BO3AencTBue um Goree He olywaeTcs (Nopor cnagaiowen MHTEHCUBHOCTY BO3AENCTEMS).

3.1.14 wmetop o Bekeluu (von Békésy algorithm): Anroputm ncuxodunandeckmx nsmepeHuii, No3so-
nNsoLWWIA onpeaenqTb ABa Nopora YyBCTBUTENbLHOCTY (4151 BO3AEUCTBUIA HapacTalowen U cnagarowein UHTeH-
CMBHOCTW) NOCPEACTBOM NpeAbsBIEHUs] CyObeKTy HeNpepbIBHOrO CTUMYSa U3MEHSAOLWENCA UHTEHCUBHOCTMH,
KOTOpasi 4acTo CONpPOBOXAAETCA U3MEHEHUEM YaCTOThl (CKOMb3ALWNA TOH).

3.1.15 nporHocTu4yeckan LeHHocTb (predictive value): [loctoBepHOCTb NpeackasaHua 3abonesaHus
no pesynbTataMm 06 EKTUBHOIO TECTUPOBaHUSA psiia CBOMCTB UK hyHKLUMI YenoBe4ecKoro opraHusma.

3.1.16 nporHocTMuyeckas LEHHOCTb MONOXUTENbHbIX pe3ynbTatoB (positive predictive
value): [onsa (NpoueHTHOe OTHOLWEHKWE) NULL B rpynne HaceneHus, Ans KoTopbix 661110 Nony4YeHo NpaBubHoe
npeackasaHue BO3HUKHOBEHWUSI 6one3Hu (CMMNTOMOB 3aboneBaHus) No NOMOXUTENbHBIM pe3yfbTaTam o6b-
€KTUBHbIX TECTOB.

3.1.17 nporHocTMuyeckas UEHHOCTbL OTpuuaTenbHbIX pe3ynbTtaToB (negative predictive
value): [onsa (NpoueHTHOe OTHOLWEHUWE) NULL B rpynne HaceneHus, Ans KoTopbix 661110 NoNny4eHo NpaBuiibHoe
npeackasaHue oTcyTcTBUSA 6onesHn (CMMNTOMOB 3aboneBaHus) No oTpuuaTenbHbLIM pe3yrnbTatam 06 bekTUB-
HbIX TECTOB.
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3.1.18 koppensauma (association): Ctatuctnyeckas mepa cBsisn HabnoAeHUS KakUX-NBo CBOWCTB
(dbyHKUWMIT) YENOBEYECKOTro opraHn3mMa ¢ MpUcyTCTBUEM APYrMX CBONCTB (PYHKLMNA).

3.1.19 ncuxomeTtpudeckasa kpusas (psychometric function): ®yHkuus, Bbipaxarowas 3aBUCUMOCTb
A0MM (UNK MpoLeHTa) MoSIOKUTENbHBIX OTBETOB CyOBbEKTOB Ha NpeabsBreHHbIe CTUMYIbl OT U3UYECKMX
napameTpoB CTUMYnNa.

3.1.20 nokasaTenb 4YyBCTBUTeNbHOCTU (sensibility index): OTHoLIeHWe 0BHapyXeHHOro cMelleHns
noporos oT 6a3oBoro 3HaveHus 150 b k TakoMy e nokasaTento 340poBbIX CyObEKTOB TOro e Bo3pacTa, oT
TOro e 6a3oBOro 3HavYeHusi, MPOCYMMUPOBAHHOIO AMS KaXAO0W YacTOTbl U3MEPEHUs UM 3KBUBANEHTHOMN
YacToThl.

MpwumeyaHu e — MoBbllweHne NOpora BUGPOTAKTUNBHON YYBCTBUTENBHOCTY, aCCOLMUPYIOLLEECH C MOHVKEHW-
€M OCTPOTbI BOCMPUATHS, NPMBOAMT K YMEHBLLEHWIO MoKasaTens YyBCTBUTENbHOCTU, KOTOPLIN 4Ns 340POBbIX CyGbekToB
paBeH eanHuLe.

3.1.21 TakTtorpamma (tactogram): Mpacuyeckoe nzoBpaxeHue 3aBUCUMOCTU CMELLEHUS nopora oT
YacToThI.

3.1.22 TonkaTtenb (probe): YCTPOWCTBO ANS nepefayn BHELHUX ABWrateslbHbIX (konebaTenbHbIX)
CTUMYJIIOB Ha MOBEPXHOCTb KOXM.

3.1.23 nopacTaBka (surround): HenoaswxHas TBepaas U PpOBHAsi NOBEPXHOCTb, HA KOTOPOW pacnono-
XeHbl KOHUMKV NanbLeB cybbekTa, C 0TBEPCTUAMM, Yepes KOTOPoe KOHUYMK ManbLia KOHTaKTUpyeT ¢ TonkaTte-
nem.

3.2 O603HauYeHUsA U COKpaLleHUs
B HacToswem cTaHgapTe Ucnonb3oBaHbl cneaylowme 0603HaueHns U CoKpaLLeHUst:

FAI — BbICTpoaganTMpyoLWKUecs MexaHopeLlenTopbl Tuna |;

FAlI — BbICTpoaganTupylowmrecs mexaHopeuentopbl Tuna ll;

N — 4nCno CY6BEKTOB;

Ng — 4ncno nanbLes;

p — BEpPOSATHOCTb;

SAl — MedneHHoaganTupylownecs mexaHopeuenTopel Tuna |;

s(f) — layccosckoe pacnpeaenexue napameTpa Ans T(f)rer;

T(fj )pase — ©@30BBIN NOPOT BUGPOTAKTUNLHOM HYBCTBUTENLHOCTU Ha YacToTe f;

T()j- )i — /- nopor BUBPOTaKTUMBLHON YyBCTBUTENBHOCTA Ha YacToTe f;

T()}- M — cpeaHuiA Nopor BUGPOTaKTUABLHOWN YyBCTBUTENBHOCTU Ha YacToTe 1;

T(z;- Jobs — Habriogaemblit Nopor BUGPOTAKTUNLHOW YYBCTBUTENLHOCTU Ha YacToTe );
T(z;- Iref — pedbepeHTHbIA NOpor BUGPOTaKTUNBHOW YyBCTBUTENBHOCTU Ha YacToTe f;
T(i;- Jref, M — CPE€AHUIA pedepeHTHbIA NOpPor BUBPOTaAKTUNLHOW YYBCTBUTENTLHOCTM Ha YacTtoTe 1;
|4 — cTaHQapTHoe OTKIOHEeHNe pe3ynbTaToB U3MEPEHUIA;

VPT — Mopor BUOPOTaKTUMbHOW YYBCTBUTESNbHOCTH;

AT(f; )t — PebepeHTHOe CMeLlieHe nopora Ha JacToTe f;

AT(f )rer, i — I-€ pechepeHTHOe cMelleHue nopora Ha YacTote f;

AT()?- Jref, M — CPEAHee pedepeHTHOe CMeLLgHWe nopora Ha YacToTe 1;

AT(fj)rey  — OTHOCUTENbHOE CMellleHne nopora Ha YacToTe f;

AT(f;)re, j — I-€ OTHOCUTENBHOE CMeLleHe nopora Ha vactoTe f;

AT(f; )rel, M — CPEAHEE OTHOCUTENEHOE CMelLLeHe nopora Ha yacToTe f.

MpwnmedaH N e— Cumeonbl, MCMONb3yOLWMeE 3arnaBHoe T, OTHOCATCA K 3Ha4eHUsIM NOPOroB, BblPaXeHHbIX B
peuunbenax, b, oTHOCUTENBHO onopHOro 3Ha4eHUs 10~8 m/c2. Te e camble 3HA4EHNs OPOTOB, BbIPaXeHHbIe B MeTpax Ha
CeKkyHay B KBagpare, M/c2, 0603HaualoT Yepes CTpoYHoe .

4 O6paboTka pe3ynbTaToOB M3MEPEHWII MOPOroB BUGPOTaKTUNLHOM
YyBCTBUTENbLHOCTU

4.1 O6wue nonoxeHus

MpeacTaBneHue, aHanMs U UHTepnpeTauus MOPOroB BUBPOTAKTUBbHOW YYBCTBUTEMLHOCTW — MO
NCO 13091-1, pasgen 7. Mopor BUGPOTAKTUIIbHON YyBCTBUTENbHOCTU CyBbekTa 0BblMHO U3MepsIoT OaHO-
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KpaTHO, HO ANs UHTepnpeTaLuy pesynbTaToB n3mMmepeHUin Heo6xoAMMO 3HaTb, Kak OHWU MOTYT U3MEHSTLCA NP
MOBTOPHbIX U3MEPEHUSAX (Hanpumep BbIMOSIHEHHBIX B APYrUe AHK).

B HacToswweMm cTaHgapTe paccMOTpeHbl ABa TUNOBbLIX cryyas. Ecnu B TeyeHne HeckorbKUX AHeR Ha ToM
e caMOM nanble cybbekTa npoBoasAT MOBTOPHbIE M3MEpeHWs MOPOoroB BUOPOTaKTUMLHOW YyBCTBUTEb-
HOCTU cybbekTa, To pasbpoc 0THOCUTENBHO BEIBOPOYHOro cpeHero nopora BU6POTaKTUNLHON YyBCTBUTE b-
HOCTU, BbipaXKeHHoro B Aeunbenax, onpeaensioT Yepes cTaHAapTHOe OTKIOHeHWe, paccyMTaHHoe no nsme-
PEeHHBbIM 3HaYEHWAM BUOPOTaKTUNbHOW YyBCTBUTENLHOCTU (B Aeunbenax). Opyroi BapuaHT, UCNonb3yemMblii B
TOM criydae, korga onpefenuTb cTaHdapTHOe OTKIIOHEHWE Mo pesynbTaTtaM MOBTOPHBLIX U3MEPEHUn HeBO3-
MOXHO (T. €. NpoBeAeHO TOMbKO OHO U3MepeHue), — oLeHUTb pazbpoc No HeonpeaeneHHOCTH, NpucyLlein
MeToay U3MEpPEHUA. ATy HeonpeaerieHHOCTb NoMyYaloT B pesyrbTare NOBTOPHBLIX USMEPEHUIA, NPpoBeAeHHbIX
AaHHbIM METOI0M Cpeau 300POBIX CYOBLEKTOB.

4.2 BbiGopouHoe cpefHee

Ecnu npoBeaeHbl NOBTOPHbIE M3MEPEHNUA NOpOra BUOPOTAKTUMLHON YyBCTBUTENLHOCTM Ha 3ad4aHHOM
yacToTe cTUMyra (3KBUBaNeHTHON HaCTOTe) f; cornacHo Tpe6osaHusim MCO 13091-1, Toraa cpeaHuia nopor, B
deumnbenax, BbIMUCIAIOT Kak cpegHee apvlcblvlemqecme N3MEPEHHBbIX 3HaYEHNN NMOPOroB, BbIPaXKeHHbIX B
neunbenax, Ab (OTHOCUTEMbHO OMOPHOro 3HadeHus 10-° m/c2):

Sy (M

MpwnmedaHune— CpeaHee 3Ha4YeHMe Nopora BUGPOTaKTUNBHOWM YyBCTBUTENBHOCTH, onpeaeneHHoe no hopmy-
ne (1) Yepes 3Ha4eHus1 BENVYNH, BbipaxeHHble B Aeunbenax, b, SkBUBaneHTHO CpeaHEreoMeTpMYEcKOMy 3Ha4UEHUIO pe-
3YrLTaTOB U3MEPEHUI TeX e BENMUMH, BbIPaXeHHbIX B METpax Ha CekyHay B keaapare, M/c2.

4.3 BbibopoyHas gucnepcus

B cny4vae npoBegeHus psiga He3aBUCUMBIX (HanmpuMep, B pasHble AHW) U3MEepPeHUI nopora BUbpoTak-
TUBLHOW YYBCTBUTENBHOCTW HA OQHOM 1 TOM e nanbLe pyku cybbeKkTa MOXHO paccuuTaTb XapakTepucTuky
pasbpoca pe3ynbTaToB U3MepeHUi — BbIBOpoYHOe cTaH4apTHOe OTKIIOHeHWe V OT cpegHero nopora, Bbipa-
Xaemoe B geumbenax. Ecriv sHavyeHns noporos BUOPOTaKTUNBbHON YyBCTBUTENbHOCTA T(f )i» NONy4YeHHble B
pesynbTaTte NOBTOPHLIX U3MEPeHWIA Ha 3adaHHOM YacToTe (3KBMUBaNeHTHOM YacToTe) fj I'Ipe,CI'bﬂBJ'IeHIAﬂ cTUMy-
na, BbipaxeHbl B geunbenax, A5 (OTHOCUTENbHO onopHOro 3HaueHust 10-8 m/c?), To

n 12 2)
Z =T )|

n—’l

roe T(r;) — ycpeAHeHHoe Mo N U3MepeHUsIM 3HayeHue rnopora BUOPOTAKTUIbHOM YYBCTBUTENLHOCTUA B
AeluBernax (OTHOCUTENbHO OMopHOro 3HaveHus 106 m/c2).

Ecnu paccuuTath cTaHAapTHOE OTKNOHEHWE MO pesyfbTaTtam MOBTOPHBIX M3MEePEeHUA HEBO3MOXHO
(Hanpumep, AN gaHHOro cybbekTa NpoBeAEeHO TOMbKO OAHO M3MepeHMe Nopora BUOPOTaKTUIbHOW YyBCTBU-
TENbHOCTK), TO B KAYECTBE OLEHKM 3TON XapakTepucTnkm 6epyT cTaHgapTHoe OTKIOHEeHNe, npucyllee AaH-
HON MeToauke naMepeHuin. CTaHOQapTHOe OTKMOHEHWE AN MeTOoAWKM M3MEepeHuid nomny4yaloT Ha OCHOBe
n3MepeHuniA No AaHHON MeToauKe NopPOros BUGPOTaAKTUNBHOM YYBCTBUTENLHOCTM Y 3A0POBLIX CyObekToB. [ns
pacyeTa cTaH4apTHOro OTKIMOHEeHNsi He0BX0AMMO BbINONHUTL He MeHee 10 He3aBUCUMbIX USMEPEHWIA (Hanpu-
Mep, B 10 pasHbIxX AHel). 3mepeHus criegyeT BhINOMHATL B cooTBeTCTBUM ¢ TpebosaHuamn NCO 13091-1.
CrangapTHoe OTKIoHeHWe, B Aelnbenax, BelYACAT No dopmyne (2), UCNoMb3ysa pesynbTaTbl U3MEPEHUIA
NopOroB BUOPOTaKTUIBHON YyBCTBUTENBHOCTU, B AeLnbenax cpeaHeapudmMeTmieckoe cTaHgapTHLIX OTKIO0-
HEeHWIA, paccyMTaHHbIX, NO KpaHeh mepe, AN TpeX 340POBbIX CYOLEKTOB, MPUMEHSIOT B KAYECTBE OLIEHKU
nopora BUBPOTaKTUNbHON YYBCTBUTENBHOCTN Ha AAHHONW YacToTe (3KBMBANEHTHOI YacToTe) Npu UHTepnpe-
Tauum pesynbTaToB U3MepPEeHUA AN KOHKPETHOro cybbekTa.

OG6bI4HbIE ropMOHaribHblE N3MEHEHWsI BO BPEMSI MEHCTPYaslbHOTO LMKNA Y KEHLUMH NPUBOAAT K cMeLLe-
HUAM 3HaYeHWiA noporos, nonyyeHHelx ot FAIl, go 20 gb. Mpn oueHke pasbpoca pesynbLTaToOB U3MEPEHUI
NoporoB BUGPOTaAKTUILHOWM YYBCTBUTENBHOCTU XeHWnH ansa FAII (T. e. Ha yacToTax 100, 125 n 160 I'u) yka-
3aHHYI0 LMKNMYHOCTb cnedyeT NpuHuMaTh Bo BHUMaHWe. CMelleHWe Nopora NnpoucxoamT 3a HeCKONbKo AHEN
00 1 Yepe3 HeCKONbKO AHEN nocne oByNALNN.

4.4 [locTOBEPHOCTbL UIMEPEHUN

B HekoTopbIX cUTyauusix uccnegosaTteneMm MoxeT 6biTb nocTaBneHa noa COMHEHUe OOCTOBEPHOCTb
pesynbTaTtos usmepeHuin. Tak B UCO 13091-1 ykasaHo, 4YTo K OLUMBOYHBIM 3aKoYeHUaM BeJeT nposeaeHne
N3MePEeHNA Ha NOBPEXAEHHbIX Y4acTKaX KOXW.

4
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B atom cnyyae ana aHanusa v NpaBUbLHON MHTEPNpeTaLnM pesynbTaToB U3MepeHuiA Noporos BUGpo-
TaKTUIBHOW YYBCTBUTENBHOCTN HEOBX0AMMO NONyYeHne OononHUTeNnsHoM nHopmaumm. B yactHocTu, cne-
AyeT paccMoTpeTb BO3MOXHOCTb MOBbILWEHWUS [OCTOBEPHOCTWM PesyrbTaToB MOCPeACTBOM NpoBeAeHus
HOBOI cepun n3mepeHnii B cooTBETCTBUMU ¢ TpebosaHuamn MCO 13091-1. PesynbTaThl 3TON HOBOW cepun
N3MepeHnin 4OmKHbl 6bITb 06paboTaHbl B COOTBETCTBUN C HACTOSALL MM CTaHOapTOM.

MpuMedaHune— Ecnvana ogHoro y4actka MaMepeHuit noporv BUGpoTakTUIBHOM YyBCTBUTENBHOCTU Onpeae-
NsT Ha ABYX U Bonee YacToTax (IKBMBANEHTHbIX YacToTax), BO3GYXAaroLWmX ogHy 1 Ty e NonynsiumMio MexaHopeLenTo-
poB, TO ANs NOATBEPXAEHUS JOCTOBEPHOCTU U3MEPEHNI MOXET OblTb NPOBEPEHa COrMacoBaHHOCTb CMELLEHWUI nopora
ANsA pasHbIX Nonynsuui MexaHopeLuenTopos (cM. 5.6).

4.5 [locTOBEPHOCTb METPONOrMyeckux XxapakTepucTuk Metoaa

B HekoTOpbIX CUTyaLusX Y uccriegoBatesnsi MoryT NosiBUTLCS OCHOBaHWA nonaratb, YTO Heonpeaenex-
HOCTb, NMPUNMCcaHHast 4aHHOW MeToauKe n3MepeHuid, He ByaeT agekBaTHO onvckiBaTb pasbpoc pesynLTaToB
N3MepeHuin ANA KOHKpeTHOro cybbekta. TakuM OCHOBaHWEM MOXET OblTb, HanpuMep, HeCornacoBaHHOCTb
MOMNYYeHHbIX 3HAYeHW MNOPOroB Mpu HapacTawwend W cnajalolein WHTEHCUMBHOCTM CTUMYMOB
(cm. UICO 13091-1, nyHKT 6.3) nnu apyras nogobHasa uHdbopmauums.

B aTom crny4yae npoBegeHve aHanusa v nHTepnpeTauumn noporos BUOPOTaKTUIbHON YyBCTBUTENBHOCTH
MeTo4amu, YyCTaHOBMEHHbIMW HacTOALMM CTaHAaPTOM, BOSMOXHO TOMbKO Nocre onpeaeneHunsi xapakrepuc-
TUKK pa3bpoca, NpucyLLein KoHKpeTHOMY CyObekTy nccregoBaHuin. ATa XxapakTepuctuka MoxeT 6biTb onpe-
AeneHa npoeeaeHNeM NOBTOPHbLIX M3MEPEHUA ANst AaHHOro cybbeKTa B COOTBETCTBUN € 4.3.

5 CpeacrtBa usmepeHun

5.1 O6wWue nonoxeHus

[0na npaBunbHOM MHTEpRPeTaLMm NoNyYeHHbIX 3HaYeHWIA NOPOroB BUBPOTAKTUNBLHON YyBCTBUTENBHOC-
TV BBIYUCMIAIOT CMELLEHME Nopora OTHOCUTENIbHO HEKOTOPOro YCTaHOBAEHHOTO 3HAYEHUS. DTU BblYMCAEeHUS
AOMKHBI BbITb NPOBeAeHb! AN KaX40W YacToThl (3KBUBANEHTHOM YacToThl) U KaXA0ro Nanbua, Ans KoToporo
6bInK NOMTyYeHbl 3HaYeHUs NMOPOroB BUGPOTaKTUNBLHON YYBCTBUTENBHOCTU COrNacHo pasaeny 4.

5.2 OTHocuTenbHOEe CMellieHUe nopora

OTHocuTenbHOE CMeLLeHVe Nopora BbIYUCTISIIOT Kak pasHOCTb MeXAY ABYMS 3Ha4YE€HUSIMU NMoporos BUb-
POTaKTU/ILHOW YyBCTBUTENLHOCTU, BbipaXeHHbIMA B Aeuubenax, Ab, (OTHOCUTENbLHO ONOPHOrO 3HAYeHUs
10-8 M/c2) Unu KaK OTHOLLIEHNE 3TUX Xe BEMYMH, BLIPAXEHHLIX B MeTpax Ha cekyHay B kBaapate, M/cZ, u3
KOTOPBIX NepBasi BEMUYMHA SBSETCS U3MEPEHHBIM MOPOroM BUOPOTAKTUMBHON YyBCTBUTENBHOCTU, @ BTO-
pas — 6a30BbI NOPOr BUBPOTAKTUMLHON YyBCTBUTENLHOCTU. O6e 3TU BENUYUHBLI AOSKHBI GbITb MOMyYeHbl
ANs OQHOrO U TOTo Xe nasnbLua cybbekTa, oAHUM U TEM Xe MEeTOAO0M U3MEPEHNIA, Ha OAHOM 1 TOI Xe YacToTe
(skBUBaneHTHON 1acToTe). OTHOCUTENbHOE CMelleHne nopora AT(f;),, B Aeunbenax, BLIMUCNAIOT ANs
KayKOoM j~i YacToThbl (3KBMBaNeHTHOM YacToThl) No opmyne

AT(G’ )rel = T(’; )obs - T('; )base’ 3
rae oba uneHa B NpaBoOi YacTU Takke AOSKHBI ObiTb BbipaXeHbl B Aeunbenax (OTHOCUTENbHO ONOPHOrO 3Ha-
yeHus 106 m/c2).

®opmyny (3) MoxHo npeobpasosaTth, Belpasus  T(f; ), Yepes 3HaueHNA NOPoOros, BbIPaKEHHLIX B MeT-
pax Ha cekyHay B KBaapare, M/cZ:

AT( )rer = 201 | (F} Jobs / Hf} Jbase | @

n pumevyaHune — BbluncneHne oTHOCUTENBHOIO CMeLlLeHns nopora No3BoNAeT BblABUTL NSMEHEHNA OCTPOTbI
BOCNPUATUA TaKTUIbHbLIX CTUMYIOB CyﬁbeKTOM, HanpumMmep, ecrnu n3BecTtHO, 1YTO B ,anHblﬁ MOMEHT Y HEero umeeT MecTo na-
TONOrMYECKUM UNW, Hao6oPOT, BOCCTAHOBUTENBHBIV NpoLecc. [py aTom 3a 6a30BbIN NOPOr BUGPOTAKTUNBHON YyBCTBUTESb-
HOCTU OBbIYHO MPMHUMAIOT NEepPBOE 3HaYeHNe N3MEPEHNS AaHHOW BEMUYUHbI ANst AaHHOTO cyGbekTa.

5.3 PechepeHTHOE cMelleHue nopora

PedepeHTHOE CcMelLieHMe Mopora BEIYUCASIIOT Kak pa3HOCTb MeXAy U3MepeHHbIM U pehepeHTHbIM 3Ha-
YeHUsIMU nopora BUBPOTaKTUNLHOW YYBCTBUTENBHOCTH, BblpaXeHHbIMU B aeunbenax, ab, (oTHocuTenbHO
onopHoro sHaueHust 10~8 m/c2), unu oTHoLLEHUe 3TUX ABYX BENUYMH, BIDAXKEHHBIX B METPaxX B ceKyHay B
kBagparte, M/c2. PedpepeHTHOE cMellieHWe nopora AT(zj- Jrel» B AeUnBenax, BEIMUCTIAOT AN KaXJO0WN j-A YacTo-
Tbl (3KBMBaNEHTHOW YacToThl) Mo dopmyne
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ATl Jrer = T(F Jobs — T( et )
rae oba vneHa B NpaBoi YacTy Takke A0MKHbI ObiTb BbIpaXeHbl B Aelnbenax, b, (0OTHOCUTENbHO ONOPHOro
3HaueHus 10-% m/c2).

Popmyny (5) MmoxkHo npeobpasoBaTb, BbIPa3nB AT(); )ref YEPE3 3HAYEHNS MOPOTrOB, BbIPAXEHHEIX B MeT-
pax Ha cekyHAay B kBaapaTe, M/c2:

AT( Jref = 2019 LH(E; Yo t(F: et )

MpwnmeyaHwne—BbuncneHme pedepeHTHOro CMeLLeHUs nopora cnoco6CTBYET BbISIBNEHWIO TaKTUNBHOW AUC-
YHKLUW, KOTOpasi MOXeT GbiTb CrieACTBMEM NOBPEXAEHNA MEXaHOPeLLeNnToOpoB U HEPBHOM NpoBoauMocTy. CywecTeyet
Koppensuusi Mexagy peepeHTHbIM CMELLeHMEM Nnopora v NposiBlieHNeM CUMNTOMaTUKW. PedhepeHTHOe CMeLleHne nopora
MOXeT BbITb Takke 06yCnoBneHo HEBPONaTUen BEPXHNX KOHEYHOCTEN.

5.4 CpeaHue cMeLleHUs1 MOPOros

B cny4yae noBTOPHbLIX U3MepeHUiA CMeLLeHUI nopora ANs 3afaHHoN YacToThl (3KBUBANEHTHOM YacToThl),
€Cnu ecTb OCHOBaHWA nonaraTb, YTO U3MepsieMas BervyMHa SABnsieTcsl cTabunbHON, cneayeT BbIYUCTATHL
cpedHeapudMeTUIECKUE 3HAYEHNA OTHOCUTENBHOO U pedepPeHTHOro CMeLLEHNIA MOPOroB, BhIPaKEHHLIE B
aeumnbenax. CpegHee OTHOCUTENbHOE CMELLIEHNE Nopora Assi YacToThl f; onpeaensitoT no hopmyne

1 n
T(f )rel, M = - > AT(E rel, i
=1

™

a cpefiHee pedhepeHTHOE CMeLLieHe Nopora Ans YacToTkl f; onpedensioT no (opmyne

1 n
AT(f Dret, M = — 20 AT Jeet,

i=1

®)

5.5 Takrorpamma

TakTorpaMmma npegcrasnseT coboi rpaduk B ocax nopora BUBPOTaKTUNLHOW YYBCTBUTENLHOCTU (OCb
opAavHaT) U 4acToThl UM 3KBUBAMEHTHOM YacToThl (0Ck abcumcc) ¢ norapudpmMnyeckMmm LWKanamm koopanHat
(cM. pucyHok 1). QnanasoH U3sMeHeHWU cMeLLeHnua nopora oT MuHyc 20 ao 60 ab. Ha rpaduke moryT 6biTb
ykazaHbl 0briacTv 4acToT, COOTBETCTBYIOLIME BO3OY)XAEHMIO pa3HbIX NoNysaLnin MexaHopeLenTopos.

MpwumeyaHu el — [dnanazoH 4acTOT M3MEPEHUSI NOPOTrOB BUGPOTAKTUIIBHON YyBCTBUTENBHOCTH, ONpeaeneHHbIi
MCO 13091-1, oxBaTbiBaeT obnactu gencteusa mexaHopeuentopoB SAl, FAl n FAIl, ykaszanHHbix 8 UCO 13091-1, Tabnuua 3.

CwmelueHue nopora, Ab

SAl FAI FAIll

60T LUV U L R N N B B I PP I UL
2 3 4 56 10 2 3 4 56 10 2 3
Yacrora, Ny

PucyHok 1 — ®opma Ansa NOCTPOEHUA TakTorpamMmbl
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TakTorpamma MoxXeT BbiTb MOCTPOEHa AN OTAENbHBIX NasbLes Pyku1, AN pasHbIX pyK, Cy6GbekTos unu
rpynn cy6bektos. Mo ocu opanHaT MOryT GbITb OTIIOXEHBI OTHOCUTENbHBIE UNMKU ped)epeHTHbIe CMeleHNst
Noporos. 3HauyeHUs CMeLLeHUs nopora, OTNOXeHHbIe ANA PasHbIX YacToT (3KBMBAMEHTHBIX YacToT), MoryT
BbITb COeAUHEHBI OTPE3KaMM NPSAMBIX NIUHMIA.

Ecnu TakTorpaMmmy CTPOSIT AMNs BCeX NasibLeB pykM (pyK) cyBbekTa, To CMeLLeHUs nopora Ans pasHbIX
nanbLes A0MKHbI 0603HAYaTLCA pasHbiMU 3Ha4ykamu. CMelLeHVs nopora AN nanbLUes NpaBoi pyku oTMeya-
10T KpyXXoUKamu, a AN NeBoi — KsagpaTukamu,

MpumedyaHue2— MoxeT okazaTbcst yGo6HbIM OTMeYaTh Kaxabli nanew pyku COOTBETCTRYIOWEN LUndpoVi B
3HauKe (KpyXO4Kke Unu KBagpaTuke) nnm pasHbiM LBeToM. [pn 0603HaueHnmn umdpamu nanbLam pykvu NnpucBanBaloT cre-
Ayowve Homepa:

- 1: ykasartenbHbI naned;

- 2: cpegHvn naneu;

- 3: GesbIMsAHHBIN Nanedy;

- 4: Mu3uHeu;

- 5. GonbLwov nanedu.

5.6 CornacoBaHHOCTb CMeLLEeHUs1 NOPOroB Ha BCeM Auana3oHe YacToT

Ecnun nccnegosaHue nopora BUBpOTaKTUNbHON YyBCTBATENBLHOCTU MPOBOASAT HA OOHOM 1 TOM 3Xe y4acT-
Ke KOXM Ha HEeCKONbKMX YacToTax (3KBMBaNEHTHbBIX YacToTax), Bo3byxaaroWwmx onpeaeneHHyo nonynawmo
mMexaHopeuenTopos B cooTBeTcTBMU ¢ MCO 13091-1, MOXHO NpOBEpPNTL COrMacoBaHHOCTb MOMyYEHHbIX 3Ha-
YeHUI OTHOCUTENBHBIX UM pedepeHTHBIX CMELLEHWUI Nopora Ha pasHbIX YacToTax (IKBUBANEHTHBIX YacTo-
Tax). CornacoBaHHOCTb PesybTaToB XapaKkTepusyeT pasHOCTb pesynbTaToB M3MepeHui, B Aeunbernax, Ha
yacToTax, COOTBETCTBYHOLMX BO3OYXAEHWIO OAHOW MnonynaumMn mexaHopeuentopos (cm. MCO 13091-1,
Tabnuua 3).

CornacoBaHHOCTb MOXET CUATATLCH HapyLLEHHON B TeX Criydasix, Koraa U3MepeHust Ha AaHHOM y4acTke
nanbLia NokasblBaloT BbIXO4 3HA4YeHWUA NoporoB BUBGPOTaKTUIIBHON YYBCTBUTENBHOCTY 3a Npeaenbl obnactuy,
COOTBETCTBYHOLEN pa3bpocy 3Ha4YeHU STUX BENMYNH A5 3[0POBbIX CyObeKToB (CM. 6.5) Ansa ogHOM 1 TOM xe
nonynaunmn MmexaHopeLenTopoB. B 3ToM criydae MOXHO NpeanonoXnTb, YTO Ha HEKOTOPbLIX YacToTax, 06bIMHO
CBSI3aHHbIX C aKTUBHOCTLIO AaHHOW NONyNsLnn, 4ONONHUTENbHBIA BKITad BHOCUT akTUBHOCTb MexaHopeLen-
TOPOB APYron nonynsiLuu.

MpumedaHun e — AHanms cormacoBaHHOCTU NOPOrOB Af1sl MEXaHOPELIENTOPOB Pa3HbIX NONYNAUMIA, onpeaeneH-
HblX B cooTBeTcTBUM ¢ MCO 13091-1, No3BonsieT BbisSiBUTL MHAMBUAYANbHbIE OTKITOHEHUS B peakumn cybbekTa. CmelweHnusn
MOPOroB Ha YacToTax (SKBMBANEHTHbLIX YaCcTOTax) OAHOM NOMyrsiLuN MEXaHOPELIENTOPOB, Arsl KOTOPbIX 3TU OTKITOHEHUA He
NposBMATCH, OyayT AEHTUYHbI.

5.7 CpefHee cMmelleHMe Nopora No nonynsiuMmM MexaHopeLenTopoB

Ecnu uccnenosaHne nopora BUBpOTaKTUIMbHON YYBCTBUTENIbHOCTU UCCIIEAYIOT HA OAHOM Y4acTKe KOXU
Ha HEeCKOMNbKUX YacToTax (3KBUBANEHTHbIX YacToTax), Bo3byaawLwmx onpeaeneHHylo NONynsauuio MexaHo-
peuentopoB B cooTeeTcTBUN ¢ MCO 13091-1, MOXHO NONYUUTH 3HAYEHUSI OTHOCUTENLHOrO N pedepeHTHO-
ro cmelleHns nopora, ycpegHeHHOro no mexaHopeuentopam AaHHoW nonynsiumn. CpeaHee cMmelleHue
nopora no nonynAauun MexaHopeLenTopoB onpeaensioT Kak cpeaHee apudmMeTuyeckoe 3Ha4eHne oTHoOCU-
TenbHbIX UNK pedepeHTHBIX CMeLLleHniA nopora, B Aeuunbenax, no Bcem 4yactoTam (3KBUBaNEHTHbIM YacTo-
Tam), COOTBETCTBYIOWNUM AaHHON nonynauuu. NepeyeHs YactoT usmeperHun — no UCO 13091-1, Tabnuua 3.
CpeaHee cmelleHWe nopora no NonynsauMnm MexaHopeLenTopoB Takke AOIMKHO BbiTb BbipaxeHo B aeLmbe-
nax.

CpeaHee oTHOCUTENbHOE CMeLLEeHMe Mopora no nonynsiLunm MexaHopeLenTopoB onpeaensioT no dop-
myne
m 9
3 AT e ©
j=1

AT(G’ )rel, M=

3=

rae CyMMUpoBaHue OCyLIeCTBASIOT NO M YacToTaM (SKBUBAJIEHTHBIM YacTOTaM), COOTBETCTBYIOLLIMM AaHHOIA
Monynauuu MexaHopeLenTopos.
CpenHee pedepeHTHOE CMeLLeHIe Nopora no nonyssLumM MexaHopeLenTopos onpeaensioT no dopmMyre

1 0 (10)
AT(G )ref, M~ ; Z AT(G‘ )refs
j=1
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rae CyMMUpoBaHUe OCYLLIECTBAAIOT NO M YacToTaMm (3KBUBANEHTHLIM YacToTaM), COOTBETCTBYHOLUMM AaHHON
nonynsAunmn MexaHopeLenTopoB.

K pacyetam no cdopmynam (9) 1 (10) cnegyeT NoaXoanTb C OCTOPOXKHOCTbIO, KOrga U3MepeHus Ha aaH-
HOM y4acTke nNanbla NoKasbiBalT BbIXOA 3HAYEHWUA NOPOroB BUOPOTAKTUNLHOW YYBCTBUTENLHOCTA 3a
npedenbl 0bnactu, COOTBETCTBYOLLEN pa3bpocy 3HaYEHNA STUX BENTUYMH ANs 3A0POBbIX CYOBLEKTOB (CM. 6.5),
TOMbLKO A1 KakoN-TO OAHOW MOMynsauMM MexaHopeLenTopos. B aTom criyyae MOXHO NpeanonoXuTb, YTO Ha
HeKOTOpLIX YacToTax, 06bIYHO CBSI3aHHbIX C AaHHOW Nonynauueit, Bo36yxaeHu1Io NoaBepriMcb MexaHopeLen-
TOpbI ApYron Nonynsumu.

MpwnMeyaHn e — BblumcneHne cpeaHnx 3Ha4€HUIN OTHOCUTENBHOO U pedepeHTHOIo CMeLLLEHWUIA Nopora No3Bo-
NSIeT BbIABUTL HebonbluMe N3MEHEHUs1 TaKTUNBHOW OCTPOTHI BOCNPUSATHUS.

6 WHTepnpeTauus pe3ynbLTaTOB U3MepPeHNI NOPOroB TaKTUIbHOM
4YyBCTBUTENbLHOCTU U CMeLLEeHUI NOPoros

6.1 O6wme nonoxeHus

3Ha4yeHus1 Noporos BMGPOTaKTMﬂbHOﬁ YYBCTBUTENLHOCTU U CMELLIEHUA NOPOroB AalT UHpopMauuio o
beHKLLVIOHI/IpOBaHVIVI nepudepuyeckuX CEHCOPHbLIX HEPBHBIX OKOHYaHWI B NanbLax PYK, KUCTAX nnbo npen-
nneyobsx. MameHeHnss noporos MOryT 6bITb npeacrtaeneHbl HECKOJNbKUMU cnocobamn, Kak nokasaHo B
6.2 —6.5.

6.2 MorpewHocTb M3MEepPeHUN U CcTaTUCTUYECKAA 3HAYUMOCTD pe3ynbTaTtoB U3MepeHun noporos
BMGpOTaK‘I‘MﬂbHOﬁ YYBCTBUTENIbHOCTU

Ecnu nopor BMBPOTaKTUNBbHON YYBCTBUTENBHOCTU Ha KOHYMKAX MasibuesB pyk onpeaensioT B cepun
MOBTOPHbIX U3MepeHui cornacHo MCO 13091-1, To NorpelHoCcTb U3MepeHuid cpeaHero nopora BUGpoTak-
TUNBbHOW YyBCTBUTENBHOCTU, B Aeumnbenax, BbipaxaloT Yepes cTaHaapTHoe OTKMoHeHne no dpopmyne (2).

Ecnu paccuuTatb cTaHgapTHOe OTKNOHeHWe Mo pesynbTaTam MOBTOPHLIX U3MEPEeHU HEBO3MOXHO
(Hanpumep, ANa gaHHoro cybbekTa NpoBeAeHO TONBbKO OAHO U3MEpPEHUE Nopora BUBPOTaKTUNBHOW YyBCTBU-
TENbHOCTU), TO B KaYecTBe OLEHKA 3TON XapakTepuUcTukn 6epyT cTaHAapTHOe OTKOHEeHWe, NPUNUcaHHoe
AaHHOMY meToay u3mepeHuii (cm. 4.3). [laHHyro BenWUuHyY, BpaXeHHyio B Aeunbenax, Ab, ucnonb3ayoT Ans
CTaTUCTUMECKOTO aHanusa pesybTaToB U3MEPEHUI MOPOroB BUDPOTaKTUILHON YYBCTBUTENBHOCTU.

6.3 MorpelwHocTb U3IMEPEHUN U CTATUCTUUYECKAA 3HAYMMOCTb pe3ynbTaToB U3MEPEHUA OTHOCK-
TeNnbHbIX CMeLLleHUl nopora

Ecnu oTHocuTenbHoe cMmelleHue nopora onpeaensiioT B cepun MOBTOPHBLIX U3MEpEeHUI, To norpetu-
HOCTb U3MEepPEeHUIN CpeHEero OTHOCUTENIbHOro CMELLEHUA nopora, B Aeuubenax, BblpaxatoT Yepes cTaHaap-
THOE OTKIIOHEeHWe pe3ynbTaToB U3MEePEeHU OTHOCUTENbHBIX CMEeLLeHWIA nopora, B Aeunbenax.

Mpy HaNW4YMKM TONbKO ABYX U3MEPEHWI Nopora BUGPOTaAKTUMBLHONW YYBCTBUTENLHOCTM, MO3BONSAIOLWNX
Mony41Tb 04HO 3HaYeHUe OTHOCUTEIbHOIO CMELLEHWUSA Nopora, B KaYecTBe OLEHKN CTaHAapPTHOMO OTKNOHEHNA
6epyT yBenuyeHHoe B 1,414 pasa ctaHgapTHOe OTKIIOHeHUe MeToaa usMepeHui no 4.3. [laHHyo BenuynHy,
BblpaXeHHyto B geumbenax, Ab, ucnonb3syoT AN CTATUCTUYECKOrO aHanMsa OTHOCUTESbHBLIX CMeLeHUn
nopora.

6.4 Moporu BUGpOTaKTUNBHOW YYBCTBUMTENLHOCTU 340POBLIX CYOHLEKTOB

YacTto Bo3HMKaeT HEOBXOAMMOCTL CPaBHUTb MOPOr BUOPOTaKTUNBHOM YYBCTBUTEIbHOCTU KOHKPETHOTO
cybbekTa ¢ aHanorMyHeIM nokasatenem pedepeHTHON rpynnbl HaceneHUs, CoCTosILEeN U3 340POBLIX CYy6bek-
TOB. 3HaueHNsi NOPOroB BMOPOTAKTUMLHON YYBCTBUTENBHOCTU 340POBEIX CyObekToB B Bo3pacTe 30 neT npu-
BedeHbl B NpunoxeHun A. OTU 3Ha4eHNA BbIpaXeHbl Yepes NepLeHTUNN yposHeit 2,5; 15; 50 (Meanara'); 85u
97,5 Ans rpynnbl HAceneHUsa Ha Kaxaown vactoTe (3KBUBANEHTHOW 4acToTe) npeabsBreHUs cTiUMyna no
MCO 13091-1. Ecnu nopor BUGpOoTaKTUIIbHON YyBCTBUTENBHOCTU BbipaXeH B Aeunbenax, To ero pacnpege-
neHne Mo rpynne HaceneHns MoxeT BbITb annpoKCUMNPOBAHO MayCCOBCKUM 3aKOHOM.

[aHHble, NpuBeaeHHbIE B NPUMOXKEeHUM A, MOXHO NCMONb3OBaTb ANA UHTepnpeTaLmMn noporos Bnbpo-
TaKTUIbHOW YYBCTBUTENBHOCTU, N3MepeHHbIX B cooTBeTcTBUN ¢ UCO 13091-1. 3HaveHus, cOOTBETCTBYOLNE

" 3aeck v ganee B opurnHane mexagyHapogHoro ctangapTta MCO 13091-2:2003 nepueHTUNb ypoBH:A 50 owmnboyuHo
Ha3BaH cpedHuWM 3HaveHveM. CpefHee 3HaueHMe CoBMajaeT C MeaMaHoN TONbKO ANA pacnpeaeneHns CUMMETPUYHON
opMbl (Hanpumep, rayccoBa), K KOTOPLIM He OTHOCUTCA, HanpuMep, pacnpeaeneHne Noporos BUGPOTaKTUIIBHON YyBCTBU-
TENbHOCTU 30POBbLIX CYGHEKTOB, BLIPAXXEHHBIX B METPaX Ha CeKyHay B kBagpaTe, M/c” (CM. npunoxeHve A).
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nepueHTUmMo YpoBHs 50, Ucnonb3yloT B kKayecTBe pedepeHTHbIX NOPOroB Ans pacyeToB pedepeHTHbIX cMe-
LeHnn noporos no cdopmyrnam (5) u (6).
MpumedaHune 1— CpeaHuii nopor BUGPOTAKTUIIBHOW YyBCTBUTENBHOCTU 30POBbIX CYOHLEKTOB NOBbLILWAETCA

¢ BozpacTtom npumepHo Ha 0,03 gb B rog Ha yacTtoTax, coorBercTBylowmx SAl, 0,08 ab B rog Ha vYacTotax, COOTBETCTBY!I0-
wmx FAl, v Ha 0,25—0,35 gb B rog Ha yactoTtax, coorsetctBytowmx FAIL.

MpumMmedaHune 2—pyanMaemMMonornyeckmx UCCrneoBaHUsIX 3Ha4eHUs NOPOroB BUBPOTAKTUNBHON YYBCTBU-
TENbHOCTW AN pedepeHTHOW rpynnbl HAceneHns MOryT 6biTb MOMyYeHbl NO pesynbrataMm ob6cneaoBaHNsa KOHTPONbHOM
rpynnbl.

6.5 OTKNOHeHUs1 OT NOPOroB BUGPOTAKTUNBLHON YYBCTBUTENBHOCTU 340POBbIX CY6BbEKTOB

OTKNOHEHNs1 OT MOPOroB BUBPOTAKTUIbHON YYBCTBUTENBHOCTU 340POBbIX CYOHLEKTOB 1 pedepeHTHbIe
CMeLLeHMs NOPOoroB A0MKHEI BbITb OLEHEHbI Yepe3 BEPOSITHOCTY AaHHBLIX OTKIIOHEHWUIA OT cpeHUX 3HavYeHUn
yKasaHHbIX BENWYMH AN 340pOoBbIX cy6bekToB. lMorpelHocTb M3MepeHUit MoporoB BUBPOTaKTUNBHON
YYBCTBUTEMLHOCTW ONPeaensoT cornacHo 6.2. MNMorpellHoCcTb nsMepeHnid cpegHero pedepeHTHoOro nopora
BUBPOTAKTUMBHON YyBCTBUTENLHOCTU 340POBbLIX CYOBLEKTOB MPUHUMAIOT paBHON Hymo. MNepueHTUnn ypos-
Helt 2,5 n 97,5 ansa noporoB BUOPOTaKTUMLHOW YyBCTBUTENBHOCTM 300POBLIX Cy6bLEKTOB, NpUBEAEHHbIE B
NPUNoXeHUN A, paccMaTpUBALIOT Kak BEPXHIOK 1 HWXKHIOK rpaHuLbl 061acTn oXXuaaeMblX 3Ha4YeHUA pesynb-
TatoB UaMepeHuii no MCO 13091-1 ans 340poBbIX cyObekToB. PesynbTathl BHE ykasaHHoW obnactu pac-
CMaTpMBaIOT Kak OTKIOHEHUs. TakuM ke 06pasom CTPOSAT BEPXHIOIO M HUXKHIOK rpaHuLbl ANA pedepeHTHbIX
CMeLLeHUI Noporos.

MpuMeyaHne— [Ons KOHKPETHOIrO CyGbekTa BO3MOXHbIE OTKITOHEHWS1 OT CpeAHEro nopora BUGPOTaKTUNBEHOM
YYBCTBUTESILHOCTM UMU CpeaHero pedepeHTHOro CMeLLIEHUs! NMOpora, XapakTepHoro Arsi 300poBbIX cy6bekToB, He 06s3a-
TenbHO 06nagatoT NPOrHOCTUYECKONM LIEHHOCTBIO B OTHOLLIEHUM CUMITTOMOB MIN HapyLLEHWI, 06yCnoBneHHbIX ANCAyHKUmM-
en nepucepr4eckon HepBHOM CUCTEMBI.

6.6 ®usnonormyeckoe U KIAUHUYECKOE 3HAYEHUS] U3IMEHEeHWUI NOoporoB BUGPOTAKTUNBLHOMW
YYBCTBUTENBHOCTHU

Pusnonornveckoe, byHKLMOHANBHOE U KITMHUYECKOE 3HAYeHUEe CMELLEHUIA MOPOroB PaccMOTPEHO B
npunoxexumn B.

BubpoTakTunbHas YyBCTBUTENbHOCTb MOXET GbiTh MCMOMb30oBaHa B KauecTBe 0O LEKTUBHOIO TecTa ANs
BbISIBIIEHNSI MepundepnyHecknx HeBpOMaTuii, Kak reHepanu3oBaHHLIX, Tak U NokKanbHbIX, BOSHUKAOLWUX BCnea-
cTBue 3aboneBaHMsa UM BO34eNCTBUSA HENPOTOKCUYHBIX XUMUYECKUX Unu dpmsundecknx cpaktropos. Ecnn sHa-
YeHWsi NopPOoroB BUOPOTaKTUNbHOW YYBCTBUTENbHOCTU ONpeAensitoT Ha HECKOSbKUX YacToTax (3KBUBANEHTHbIX
yacToTax), BbIMACIIEHUS NoKal3aTeris YyBCTBUTENbHOCTU UMW NMOCTPOEHWE TakTorpammbl MOXET MOMOYb B
NHTepnpeTauum nonyYeHHbIX pesynbTaTtoB. [MOBTOpPHbIE U3MEPEeHUs1 OTHOCUTENLHOIO CMELLEeHUs nopora
MOryT 6bITb MOME3HbI B CUTYaLuK1, Kor4a UMeloT MecTo NaTonornieckue Ui BOCCTaHOBUTENbHbIE NMPOLEeCChI.

M3meHeHns noporos BUGPOTAKTUNBHON YYBCTBUTENLHOCTU U pedepeHTHBIX CMELLEeHUA nopora MoryT
6bITb cneacTenem cnelndnyeckoro BMAHUS Ha TakTUIbHYIO (OYHKUMIO U OTpaXkaTb Hanuune CKpbITon naTo-
norun. MokasaHo, 4TO XOPOLUMM ANarHoCTUYECKMM NMPU3HAKOM ABNsieTcs pecdhepeHTHOE cMeLlieHne nopora Ha
pasHbIX YacToTax (3KBMBANEHTHBIX YacToTax), NpeacTasneHHoe B hopme Takrorpammel. Mpumepsl nHTep-
npeTauum TakTorpaMmMbl NpuBeaeHsbl B npunoxeHuu B.
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Mpunoxenne A
(pexomenpgyemoe)

Moporu BUGPOTAKTUNLHOW YyBCTBUTENBHOCTU 300POBLIX CY6HLEKTOB

B tabnuue A.1 npvBedeHbl pe3ynbTaThl MCCNEeA0BaHUIA NOPOroB BUBPOTaKTUNBHON YyBCTBUTENBHOCTU 330POBbLIX
Ccy6bLeKTOB MeToAaMmn TEeCTUMPOBaHWS, B OCHOBHOM cooTBeTcTBylowmmu UCO 13091-1. OpgHako, NockonbKky Bce 3TH
nccnegoBaHus 6Ny NpoBeAeHsbl 4o onybnMKoBaHWs BbllLeyKa3aHHOrO CTaHAApTa, B HUX COAEPKaTCsl HEKOTOPbIE OTKMO-
HeHust oT Tpeboeanuit MCO 13091-1, KoTopble ykasaHbl B CHOCKe K Tabnuue.

JlnTepaTtypHble NCTOYHUKK, N3 KOTOPLIX B3ATHl 3HAYEHWUSI NOPOroB BUGPOTAKTUNBHON YyBCTBUTENBLHOCTU, NPUBEAE-
Hbl B neBom ctonbue tabnuubl A.1. AnameTpsl TONKaTeNs U NOACTABKW, €CNY ee UCNONb3YIOT, NPpUBEeHbl B cToNGuax 2 n
3 cooTBeTCTBEHHO. B paboTe [25] NOCTOSAHHLINM NPornG y4acTka KOXuU N3Mepsifica U KOHTPOIMPOBArcsl HENOCPEACTBEHHO.
B apyrux nccrnefoBaHusx 9Ty BENWHUHY OLIEHUBANW NO U3MEPEHUAM cunbl B 06nacTn KOHTaKTa ¢ Tonkarenem unm ¢ Ton-
Katenem v noactaekon (ctonbeu 4). Bo Bcex nccneaoBaHusix, BKAOYEHHbIX B Tabnuuy A.1, cuna HaxaTus Ha TonkaTenb
M NOACTaBKy, eCny OHa MCNomnb3oBanachk, NogaepXKMBanach Ha 3ag4aHHoOM ypoBHe. B Tabnuue A.1 yka3saHbl Takke Takue
napameTpbl anroputma ncuxodn3nyecknx M3MepeHnin Kak non cybwvekra (myxckon — M unm xenckmn — F), yucno
o6cnepoBaHHbIX cy6bekToB N 1 ux cpeaHui Bo3pact.

B tabnvue A.1 gaHo kpaTkoe onvcaHve rpynn HaceneHus, Ansa KoTopbix GbiNv NonyyYeHbl 3Ha4YeHNA NOPOroB BUG-
POTaKTWUIBbHOW YyBCTBMTENBHOCTU. ECnn B nuTepatypHom ncrtouHuke 6bina npueegeHa nHdopmaums 0 MeguuUMHCKUX
HabnogeHnsx cyObeKTOB B LieNsiX BblSIBNIEHUs CUMNTOMOB 3a6oneBaHni nepudepuyeckoil HEPBHOW CUCTEMbI UNK O
perynsipHeix BO34eNCTBUSIX HA CyObEKTOB HEMPOTOKCUUHBIX (DaKTOPOB unv enbpauum, oHa Takke ykaszaHa B Tabnuue A.1.
Bo Bcex pabotax 3HaueHusi MOPOroB BMOPOTAKTUIBHOW YyBCTBMTENbHOCTW ObiMM onpefeneHbl AN 340pPOBbIX
Ccyb6beKToB.

3HayveHns1 NOPOroB BUOPOTAKTUNBHOW YyBCTBUTENBHOCTU ANS 300POBbLIX MYXUMH U KEHLLUH, onpeaeneHHbIX B
cooTBeTcTBMM ¢ Tpeboeanusmm VMCO 13091-1, npuBegeHsl B geunbenax, ob, 0THOCUTENbLHO OMOPHOIO 3HaYeHUs
1076 m/c? (Tabnuua A.2) u B MeTpax Ha cekyHay B kBaapate, m/cZ (Tabnuua A.3). 3TM sHaYeHus NpeficTaBneHbl B BUAE
nepueHTunen ypoeren 2,5; 15; 50 (meguana); 85 n 97,5 ana cOOTBETCTBYIOWEN IPYNNbl HACENEHUA AN BCEX 4acToT
(9KBMBanNeHTHbIX YacToT) NpeabsBNEHNs CTUMYNA, ykazaHHbIx B UCO 13091-1, Tabnuua 1. MpuHsaTto, uto noporn eubpo-
TaKTUbHOW YyBCTBNTENBHOCTU, €CMN OHU BbipaXeHbl B Aeumnbenax, pacnpegeneHsl No 3akoHy, 6rim3komy k Fayccoeomy.
3HaveHns nNepueHTUNen, OTNNYHBLIX OT CPEAHErO 3HaYeHusl, [irsi MOPOroB BUGPOTAKTUNBLHON YYyBCTBUTENbHOCTY, Bblpa-
KeHHbIX B Aeunbenax, OTHOCUTENbHO ONOPHOro 3HAYEeHUs! 10—6 M/c2, Ha 3apaHHON YacToTe (3KBMBaANEHTHOW YacToTe) f
MoryT BbITb NONyYeHbl cxoas U3 popmyrnbl 4nst BEPOSITHOCTU pacnpeaeneHuns p:

T CF i hor —TFs . (A1)
1 Tt T(F et m |2 1252 )

V2ns(f ;)

rge 3HadeHus cpegHero pedepeHTHOro nopora BUGpOTaKTUITbHON YyBCTBUTENBHOCTH T(f )ref M Y CTaHOAPTHOIO OTKNO-
HeHusA s(f ) npuBeaeHbl B Tabnnuax A.2 n A.4 cOOTBETCTBEHHO.

3Ha‘-IeHWr'| NOpPOroB BUGPOTaKTUILHON YyBCTBUTENBHOCTU B Tabnuue A.2 nonyyeHsl No gaHHeiM Tabnuubl A.1 npu-
BeAeHWEM K eaUHOMY BO3pacTHOMY napameTpy 30 neT. [lns kaxagon 4actoTbl (3KBMBaNEHTHOM 4YacToThl) yka3aHo obee
uncno naneues N, No KOTOPbIM NPOBOAMNOCH yepeaHeHue. [Noporn BUGPOTaKTUNBHOW YYBCTBMTENBHOCTM onpeaensnu
no pesynbTaram, NonyYeHHbIM Aris nansues 2 u 3 (cM. 5.5, npumeyanue 2) n nansuy 5, ecnu He Habnwaanock cywecT-
BEHHOW pa3HWUbl B NOPOrax, M3MEPEHHbLIX Arsl NanbLeB, HAXOASLWMUXCA B 30HE UHHEPBAUUWN CPEANHHOIO U NOKTEBOIO
HEepBOB.

p [T(fi)ref] =

MpumeyaHune— Mecnonb3oBaHne ansTepHaTUBHBIX MeTOAOB namepeHnn no MCO 13091-1 moxeT aatb He-
CKOMBKO OTNNYHBIE 3HAYEHUS NMOPOIroB BUBPOTAKTUIBHON YyBCTBUTENbHOCTU. CriydHanHbie (He yunTeiBaeMble NONPaBKamm
Ha yCNOBUS U3MEPEHWI) OTKITOHEHWSI CPEOHUX MOPOTroB BUOPOTAKTUIBHON HYBCTBUTENBHOCTU ANA KAXA0ro UCCNeaoBaHus,
ykasaHHoro B Tabnuue A.1, ot nepueHTuneii ypoexsi 50, npveeaeHHbIX B Tabnuue A.2, o6b14HO He npeBbiwaet 2 gb. B He-
KOTOPbIX MCCNeaoBaHnsX Habnoganock NOBLILEHUE NOPOra BUGPOTAKTUNBHOW YyBCTBUTENBHOCTY (T. €. CHUXEHUE OCTPO-
Tbl BOCMPUATKA) HA NaNbLaxX, MHHEPBUPYEMBbIX JTOKTEBLIM HEPBOM.

Ha nopor Bu6poTakTUibHOW YyBCTBUTENBHOCTU KEHLLMH (B 4YaCTHOCTH, Ha YacToTax, cooTeeTcTBylowmx FAIl, 1. e.
100, 1251 160 'y) BNKsIOT 06bIYHbIE TOPMOHANBHLIE U3BMEHEHUS B NEPNOA MEHCTPYanbHOIO umkna. 3tum ob6bAcHseTcA
6onee BbICOKOE 3HaYeHUe s(fj) ANs1 KEHLWMWH NO CPaBHEHUIO C My>XYMHaMuy (cm. Tabnuuy A.4).

CpeaHuii nopor BUGpOTaKTUINBHOW YYBCTBUTENIBHOCTU 3J0POBbIX CYObEKTOR NOBLILWAETCA C BO3PACTOM NPUMEPHO
Ha 0,03 ab B rog Ha WactoTax, cootBeTcTBYloWwmx SAl, Ha 0,08 b B rog Ha vacToTax, cooTBeTcTBYIOWMX FAI, 1 Ha
0,25—0,35 ab B rog Ha yactoTax, cooTBeTcTBYIOWMX FAIL Ons FAIl 3101 achbd ekt 3aBucuT TaKke OT 4acToTel BO3byxae-
HuA: Ha vyacToTe 100 Ny oH MeHee BbipaxkeH, YeM Ha YactoTe 160 Nu. B cootBeTCTBUM € 3TUM MOTYT GbITH CKOPPEKTUPOBA-
Hbl CpegHNe 3HAYEHNA BUOPOTaKTUITLHON YYBCTBUMTENBHOCTU 1Sl CyObekToR, Hen Bo3pacT He paeeH 30 rogam. OgHako
Heo6XxoaMMO UMETb B BUAY, YTO 3aKOH U3MEHEHUs1 C BO3PAcTOM NOPOFrOB BMOPOTaKTUNBHOW YyBCTBUTENBHOCTM AN
OTAENbHbIX CYOBEKTOB MOXET OTNMYATLCS OT BbILENPUBEAEHHOIO BECbMA CYLECTBEHHO.
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MepueHTunu yposHsa 50, npuBegeHHble B Tabnuuax A.2 n A.3, MOryT MCNONb30BaTLCA B kKavecTBe pedepeHTHbIX
MOPOroB Mpy BLIMUCNIEHWN U MHTEPNPeTauumn pedepeHTHbIX CMeLLeHUi nopora: T(G» ref MO chopmyne (5)m t(fj Jref MO chop-
Mmyne (6) COOTBETCTBEHHO.

Tab6nwuuya A.1— lluteparypHble NCTOYHWUKM MCCNEAOBAHUIA NOPOroB BUBPOTAKTUNBHOM YYBCTBUTENBHOCTU METOAaMM,
6nmakmmm Kk MCO 13091-1

Cy6bekT uccnegosaHumn
HOuameTp | Quamertp
Wctounuk | Tonka- | noactas- Kg)ﬁsrvfm Meton Yucno CpegHuii
TEens, MM | Ku, MM ’ Mon | cybwbekTos | BO3pacr, O6cneayemas rpynna
N ner
41 6 10 2,82 | o Bekeun | M 10 30,1 PaBoTHWKM pyuHOro Tpyaa noa
MEAULMHCKUM HabniogeHnem
412 6 10 2,82 | coH bekewmn | F 15 32,3 Pa6oTHuKM py4HOro Tpyaa nog
MEeAUUMHCKMM HabnogeHnem
[5] 3 — 0,9 rpammu M 38 40,8 Cnyxawme n paboTHUKN pyy-
HOro TPyAa KaBKa3CKOW U a3nat-
CKOW  HauuoHanbHOCTEW  nog
MEeAUUMHCKMM HabnogeHnem
[24] 6 10 2,9 | ¢doH Bekewmn | M 29 36 PaboTHMKM py4HOrO TpyAa
[25] 6 — 1,0 ¢oH Bekewn® | M 11 25 CTyaeHThl U crnyxawme
[29]2) 6 10 2,82 | cdon Bekeumn | M 9 28,8 Cnyxawme
[36] 6 10 2,8 | dpon bexewnd) | M 165 40 Cnyxawme n paboTHUKN pyy-
HOro TpyAa NoA MEeAWLMHCKUM
HabnwageHnem
[36] 6 10 2,8 | don bexewnd) | F 126 40 Cnyxaume n paGoTHUKN pyy-
HOro TpyAa Noa MEeAWLMHCKUM
HabnwageHnem
a) PacueTbl, BbINOMHEHHbIE NMPU HAPACTAIOLEM U CNaAaloWeM B036YyXAeHUM, fAl0T CUCTEMATUYECKYIO OLLIMBKY
VPT nopsgka 1,5 gb (cm. [36]).
b) Mpornb koK oLueHMBANCs Mo CcUNe HaxaTusi B 06NnacTn KoHTakTa (No MeToavke, onmcaHHoii B [23] u [33]).
¢) Ha uactotax cBbiwe 50 Iy CKOPOCTb M3MEHEHNSI MHTEHCMBHOCTW CTUMYNa npeBbiwana 3 ab/c, 4To MOrTo npu-
BECTM K 3aBbllleHnto oueHkn VPT.
d) CkopoCTh M3MEHEHNst MHTEHCUBHOCTY CTUMYyNa npeBsiwana 3 Ab/c, 4To MOINO NPUBECTM K 3aBbILLEHUIO OLIEHKM
VPT.

Tabnwuuya A2—Tloporm BMOPOTAKTUNBHOW YYBCTBUTENBHOCTU B Aeumbenax (OTHOCMTENbHO OMOPHOrO 3HaueHusi
1075 m/c?) ans 300pOBbLIX Cy6BLEKTOB

YpoBeHb B Yacrora, My
Mon nepueHTuns OJ?:IZ?_CT’

nN: 3,15 4 5 20 25 31,5 100 125 160

2,5 63,8 67,0 71,3 82,0 84,8 89,0 97,7 94,0 97,3
15 69,0 72,0 76,0 86,8 89,5 94,3 102,8 | 100,5 | 102,3
MyscKoi 50 30 75,0 77,5 81,5 92,3 95,0 100,3 | 108,55 | 107,8 | 108,0
M) 85 81,0 83,0 87,0 97,8 100,5 | 106,3 | 114,3 | 1150 | 113,8
97,5 86,3 88,0 91,8 102,5 | 1053 | 111,5 | 119,3 | 1215 | 118,8

Ne 11 110 110 159 11 382 110 283 110

2,5 — — — 80,8 — 88,3 — 92,3 —

15 — — — 87,3 — 94,8 — 100,8 —

KeHckuii 50 — — — 94,8 — 101,8 — 110,0 —

30

F 85 — — — 102,3 — 108,8 — 119,3 —

97,5 — — — 109,0 — 115,3 — 1275 —

Ne — — — 60 — 186 — 126 —
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nuu 33— M BUBPOTaKTUIbHOW YyBCTBUTENBHOCTU B METPAX H KyHAY B KBagpaTte, M/CZ, Ans 300pOoBbI
Tab a A.3—Tlopo 6poTa lo] C €eNbHOC eTpax Ha ce agparte, m/c2 300pPOBbIX

cybbekToB
YpoBeHb YactoTa, Ny
Mon nepuerTuns | Bo3pact,
uN. nertr
F 3,15 4 5 20 25 31,5 100 125 160
2,5 0,0015 | 0,0022 | 0,0037 | 0,013 0,017 0,028 0,077 0,050 0,073
15 0,0028 | 0,0040 | 0,0063 | 0,022 0,030 0,052 0,14 0,11 0,13
Myxckoii |50 Lo | 00056 | 00075 | 0012 | 0,041 | 0056 | 010 | 027 | 025 | 025
(M) 85 0,011 0,014 0,022 0,078 0,11 0,21 0,052 0,56 0,49
97,5 0,021 0,025 0,039 0,13 0,18 0,38 0,92 1,19 0,87
Ne 11 110 110 159 11 382 110 283 110
2,5 — — —_ 0,011 — 0,026 — 0,041 —
15 — — — 0,023 — 0,055 — 0,11 —
Kevoxuii | 50 0 — — — |oo0s5| — | o012 | — | 032 | —
(F) 85 — — — 0,13 — 0,28 — 0,92 —
97,5 — — — 0,28 — 0,58 — 2,37 —
Ng — — — 60 — 186 — 126 —
Tabnwuya A4 — 3HaveHne s(fj), B Aeuunbenax, gnsa dopmynsl (A.1)
YacroTa, Ny
Hon s (G )u N, Bospacr,
nertr
3,15 4 5 20 25 315 100 125 160
Myseroi | S () o |75 | 535 | 525 | 525 | 525 | 575 | 55 | 70 | 55
M) Ne 11 110 | 110 | 159 11 382 | 110 | 283 | 110
YKeHckuii s (f;) 30 - — — 7,2 — 6,85 — 9,0 —
) Ne — — — 60 — 186 | — 186 | —
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MpunoxeHve B
(cnpaBo4Hoe)

OueHKa U3MeHeHMWI NOPOroB BUGPOTaKTUNBHOM YYBCTBUTENBLHOCTH

B.1 MpumeHeHMe B KNMMHMYECKOW MeanLIMHe

WHTepec k oueHke YyBCTBUTENBHOCTY K BUBpaLmy B Ka4yecTBe CpeacTBa HEeBPONOrMYECKon AMarHoCTMKN Habno-
Jancs B TedeHwe cta nocnegxHux net. Ele nepeble nccnegosatenu oTMevany CHWKeHne BUOpOTakTUIIbHON YyBCTBU-
TeNbHOCTYU (T. €. BO3pacTaHve Nnoporoe BUBpOTaKTUNBHON YYBCTBUTENBHOCTU) NpU anabeTe, nepudepuyeckom HedpuTe
1 NEPHULMO3HOM aHEMUU M TMMEPHYBCTBUTENBHOCT (T. €. YMEHbLUEHWE NMOPOroB BUBPOTaKTUbHOW YyBCTBUTENBHOCTU) B
cnyqae 6onesnu MapkuHcoHa. Mo3gHee namepeHne BUBPOTaKTUNIBHON YyBCTBMTENBHOCTM BbINo NpeanoXeHo Kak cpea-
cTBO 0BHapyXeHusi pas3nuyHbIX Nnepudepuyeckux HeBponaTuii, reHepanM3oBaHHbIX MK NOKaNbHbIX, CBA3aHHbIX C 3a60-
NeBaHMeM UNu BO3OeNCTBUEM XMMUYECKUX UNMN DU3NYECKUX PakTopoB. [aHHbIN MeTod NPUMEHSIOT ANsl AUarHOCTUKK
KapnaneHOro TYHHENBHOIO CMHAPOMA, PagunanbHOro TYHHENbHOro CUHAPOMA, XPOHUYECKUX PACTAXEHUWN CYXOXUITUIA
TPaBMaTUYECKOro XxapakTepa, yNbHapHbIX HEBpONaTUii, NONMHEBPONATUIA, @ TakKe Npu ocMoTpax paboumx, Ybst npodec-
CUOHarbHasi AeATeNbHOCTb CBsi3aHa C MOCTOAHHbLIM BO3OeiCTBUEM NoKanbHoW BuGpaunn. C aTol uenslo onpeaensioT
noporu BUBPOTaKTUNBHOW YYBCTBUTENBHOCTM Ha Pa3HbIX YacToTax BO3AENCTBUS (MMM SKBMBAIEHTHbIX HacToTax) U Ha UX
OCHOBE BbIMUCMSIOT MOKasaTenb YyBCTBUTENBHOCTM WMNU CTPOAT TakTorpammy, obrervaipolve MHTepnpeTupoBaHue
Nnony4eHHbIX pe3ynbTaToB.

Mpu pasBuTMK Kakoro-NnMbo NaTonorMYeckoro NpoLecca MMeeT CMbICT NPOBOANTE NOBTOPHbLIE M3MEPEHUS OTHOCU-
TeNbHbIX CMELLeHWI MOPOroB Ha TEX XXe YacToTax, TOW Xe annapatypon u TeM e metogoM. B atom cnyyae cnctematu-
Yeckasi owmbka, CBf3aHHasi C MeToAOM U NpuMeHsieMbiM oBopydoBaHMEM, HUMBENUpYyeTCsi, U pesynbTar TecTa
onpeaensieTcsl TONbKO COCTOsIHMEM cybbekTa. B nutepaType O0TMEYEHO UCMONb3OBaHWe U3MEPEHU OTHOCUTENBHOIO
CMeLLEeHMs Nopora Arsi OLEHKU TskecTn 3abonesanuii 6onbHbIX anabeTom, NaLMeHToB, NPOLIeALLMX reMoananunsa, OHKO-
nornyeckux 6onbHbIX Nocne npoBeaeHnsa XxmMmmnoTepanum, a Takke ans paGO‘-WIX, noaeeprapLUnXcH HeVIpOTOKCMHHOMy
BO34EVCTBMIO XUMWYECKOW nnn Puanyeckon npupogel. Kpome Toro, usmepeHvsi OTHOCUTENbHOIO CMeLLEeHus nopora
ObINU UCNOMb30BaHbI npu MOHUTOPUHIE BOCCTaHOBUTEIIbHOIO npouecca HepBHOVI npoBOAUMOCTU U pea6mnmauuu
DYHKUUN PYKU.

Beina gokasaHa Takke NPaBOMEPHOCTb M3MEPEHMs MOPOroB BUOBPOTAKTUIMBHON YYBCTBUTENBHOCTU B Ka4vecTBe
06 beKTUBHOMO TeCTa B KNMHUYECKOW MeauumHe. [JokyMeHTanbHO YyCTaHOBNEHAa KOPPENsUMs pe3yrnbTaToB, NONYyYeHHbIX
MeTo4aMM, OCHOBaHHbIMU Ha U3MePEeHUsIX NOPOroB BUOPOTaKTUNBHOW YyBCTBUTENBHOCTH, M APYIMMU cnoco6amu OLEHKM
COCTOSIHMA Nepnuthepu4ecKkon HEPBHOM CUCTEMbI, B YACTHOCTU, HEPBHOW NPOBOAUMOCTU.

OTcyTCTBME B MPOLWOM CTaH4APTU3OBaHHOIO MeTOA4a OUEHKW NOPOroB BUOPOTAKTUNBHOW YYBCTBUTENBHOCTH,
PaBHO KakK U HOPMaTMBHbIX 3HAYEHWUI 3TON XapaKTepUCTUKU, OFPaHMHYMBANO WKUPOTY NPUMEHEHUS JaHHOW TEXHUKMN B K-
HUYeckol npaktuke. CTangapTusaums HacTosILLEro MeToaa, CBSA3aBWEro NOpory BUGPOTaKTUNBHOW YyBCTBUTENBHOCTH
Ha 334aHHbIX YacToTax BO3OYXXAEHUSI UMW 3KBMBANEHTHbIX YacToTax C pasHbIMW MONyMNsAUMAMU MeXaHOpPeLenTopoE,
NoO3BONUMO MNOMNY4YNTb HOoMbEe HAOPMALUK O TaKTUNBHOW AUcHYHKUMK. NMpUMeHeHne 3Tol MHopMaLUn PacCMOTPEHO
B HacTosAWEM NPUIOXeHUN.

B.2 ®uavonorms TakTMNbLHOro BOCNIPUATHUS U CMELWEeHUA nopora

TakTunbHble CNOCOBHOCTU KUCTU PYKM OMNpeaensioTCs HEPBHOW aKTMBHOCTBIO A0 YeTbipex Nonynsauunii cneuvanm-
3MPOBaHHbIX HEPBHBLIX OKOHYAHWIA, NOKANMW30BaHHbLIX B KOHYMKax nanbueB. O6bIMHO MOMyNsuMM MeXaHOpeuenTopoB
KNaccuuLUpyIoT Mo UX BOCMPUSITUIO KOXKHOIO Npormba u no NpoTsXeHHOCTU peuenTopHbIX nonei. Moporn BubpoTak-
TUNBHOW YyBCTBUTENBHOCTW ANS TPexX Monynsiuuin MexaHopeuenTopoB MOryT GbiTe onpezerneHbl B COOTBETCTBUM C
MCO 13091-1. YeTtBepTras nonynsiuus MexaHopeLuenTopoB, Ha KOTOPYIO He pacnpocTpansietcss MCO 13091-1, pearmpyeT
Ha pacTSXEHUSA KOXHOIO MOKPOoBa.

Tpemsa noNynauMaMK MexaHopeLuenTopoB Ha KOHYMKaX NanbueB pyK, ANs KOTOPbIX MOryT 6biTh NMONyYeHbl 3Have-
HUSI MOPOroB BUGPOTaKTUNBHOW YYBCTBUTENbHOCTH, ABMSIOTCA: MeaneHHoaaanTupylowmecs peuentopbl Tuna | (SAl),
KOTOpbl€ aHaTOMMUYECKN KOppenupyoT ¢ auckamu Mepkensi; GeicTpoaganTupylowmecss MexaHopeuentopsl Tuna | (FAI),
KOTOpble aHaTOMMYeCKW KoppenupyloT ¢ Tenbuamu MeinctHepa, u ObicTpoaganTUpylowmecs: MexaHopeuenTopsl
mna Il (FAIl), koTopble aHaToMuuecku koppenupytoT ¢ Tenbuamm MNaunnn. AktueHocTe SAI nposiBnseTCs, NPEMMyLLECT-
BEHHO, B BOCNPUATUM NPOCTPAHCTBEHHbIX CBONCTB NOBEPXHOCTU (pebpncToCTh M TEKCTYpa). B NpOTMBONONOXHOCTL 3TO-
my aktueHocTb FAI n FAIl nposensaetcsa 8 Buge nHcdopmaumm o ABMXEHUWN NOBEPXHOCTU, KOHTAKTUPYIOLLEN C KOXEN.
Heo6xoaumo nmeTs B BUAY, H4TO NPU 3axeaTe NPeAMETOB NanbLamy PYKM BaXHYI0 pOnb UrparoT OLLYLLEHWUS MUKPOCKOMNW-
4eCckux cmeLeHn 06beKTa, Ha KOTopble pearnpyioT, B ocHOBHOM, FAI, noaTomy kauecTBo 3axBaTa onpegensieTcs, B nep-
BYIO O4epeab, TaKTUNbHON YyBCTBMTENbHOCTLIO, @ HE HEPBHO-MbILLEYHLIMU (DYHKUMSAMMU.

Takum o6paszom, cnegyeT oxmaaTb, HTO UBMEHEHNSI NOPOroB BUOPOTaKTUNBHOW YyBCTBUTENBHOCTU Ans SAl, FAI u
FAIl MmoryT noBnusiTh Ha TakTUNbHbIE OYHKUMWU PYKN U CO30aTb CIMOXHOCTU B yAepKaHUu 0O HLEKTOB M MaHWUMyIMPOBaHUU
MK, C TOYKM 3pEHUS KITMHUHECKON MPAKTUKN YKA3aHHbIE N3MEHEHUS1 MOTYT SIBNATLCA NposiBneHnemM natonorum. Cmeule-
HUSA NOPOrOB HA PA3HbIX YaCTOTax NO3BONSAINT OOHAPYXUTL XapaKTepHble OTKINOHEHUS, KOTOpble Nnerye Bcero Habnogatb
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€ NOMOLLbI0 TakTorpammbl. Ha pucyHke B.1 n3o6paxeHsl TakTorpammbl ANs ABYX NanbLUeB PyK ABYX Pa3HbiX CyGbEeKTOB.
[na kaxgoro cnyyas nokasaHbl pedepeHTHbIE CMeLEHNs NOPOroB.

CwmelleHue nopora, ob

0
. SAI<—| FAI |—>FAII
| I
5 | I
| [
| I
. | I
— |
10— | |
| I
4 | I
|
I [
15— — : I
| I
. | I
|
|
20— | |
| I
- <—| I_>
25 SLI WL AL SO T I AR B L LI L N T B B P ML
2 3 4 56 10 2 3 4 56 10 2 3

Yacrora, My

PucyHok B.1 — Taktorpammbl pedyepeHTHOro CMeLLLeHUs Nopora Ha nanbuax AByX onepaTtopoB LENHbIX MU

M3 3TuX NpumMepoB BUAHO, YTO Ha YacToTax Bo3OyxaeHUsi O4HOW U TON >Ke NonynsaumMu mexaHopeLenTopos (Hanpu-
mep, Ha vacTtotax 20 u 31,5 Nu) HabnogaTes OAUHAKOBbIE CMELLEHWs NOPoroB. Kak BUAHO Mo OAHOW U3 TakTorpaMm
pucyHka B.1, o6pa3oBaHHON 3akpalleHHbIMWY KBagpaTUKamu, 4 HEKOTOPLIX NanbLeB 3TU CMELLeHUs! BrTM3Ku No Benuun-
He A4nA BCex Nonynsauui MexaHopeLuenTopoB, 04HaKo ANSA APYrvX NanbueB CMeLeHUsi NOPOroB AN PasHblX NONynsiLWM
MexaHopeLenTopoB MOryT BbiTb pasHbiMK. Tak Ha TakTorpamme pucyHka B.1, 06pa3oBaHHON 3aKpalleHHbIMW KPYXXoYKa-
MW, BUOHO, YTO 3TV CMELLeHUs NpubnnanTensHo oguHakossl anst SAl u FAI, Ho cywecTBeHHo BospacTatoT ans FAIl. Yka-
3aHHOE CMeLLeHVe NS pasHblX Nonynsuui MexaHopeLenToOpOR creAyeT cunTaTh CTaTUCTUYECKU 3HAYMMbIM.

XapakrepHble CMeLLeHUs1 NOPOroB AatT MHOPMAaLUIO O MPUPOAE U3MEHEHUI CEHCOPHON YYBCTBUTENBHOCTU UK
NOBPEXAEHUSA HEPBA M YKa3bIBAIOT HA M3MEHEHWSI BO BCEM HepBe (TakTorpamma pucyHka B.1, obpasoBaHHasn kBagpatu-
KaMM) UNu TONbKO B OAHOWM UMW ABYX PeLenTopHbIX NONyNAUMAX (TakTorpamma pucyHka B.1, o6pa3oBaHHas kpyxouka-
mu). B nocrnegHem cnydae MOXHO NPeanonoXuTe BbIBOPOUHbIe Nepudepnyeckne NOpaXxeHUsl HEPBHLIX BOMOKOH WU
peuenTopoB.

B.3 Koppensiuma mexay peaynbtatamu MccrnefoBaHU NOPOroB BUGPOTAKTUNLHON YyBCTBUTENBLHOCTH,
HEepPBHOW NPOBOANMOCTN U OBLMMHN KITMHUYECKMMU TeCTaMm

WNaBecTeH psig paboT no uccnegoBaHuio 6oMbHbLIX € xxanobamm Ha pyku, BbINOMHEHHbLIX A4S OLEeHKN 9 MDEKTUBHOC-
TW pasHbIX KNMHUYECKMX TeCTOB. B ogHoM 13 Takux paboT BbiNno npoBegeHo ogHOBpeMEHHOE UccnegoBaHe BUBpOTak-
TUNBHON YYBCTBUTENBHOCTU M HEPBHOW MPOBOAMMOCTW. HeBponorumueckme cumnTombl Bbinn obHapyxeHbl y 98 %
paboumnx Bepu, NCNONbIYIOWUX PyHYHbIE MHCTPYMEHTBI. B 3TOW rpynne nopory BUGPOTaKTUNIBHON YyBCTBUTENBHOCTM Ha
120 Iy 6bINM OANHAKOBO MOBLILWEHL! MO CPABHEHUIO C FPYNNov paboTHUKOB PY4HOrO TPYAA, COCTOSWEN U3 340POBbLIX
CyOBbEKTOB, YTO XOPOLLO COMMacoBLIBANOCh C BbISIBIEHHBIMM U3MEHEHUSIMU MO pe3ynbTaTtam nabopaTopHbIX TECTOB Ha
HEepBHY0 NPOBOAUMOCTb.

B apyrovi paboTe B X04e He3aBUCKMbIX 06CNea0BaHMUI ANsA rPYNN NauMeHTOB UCCNEAOBanack B3anMOCBA3b MEXAY
noporamu BUGPOTaKTUNBHOW YyBCTBUTENBHOCTU, M3MEPEHHBIMU A4nsA 1-ro 1 5-ro nanbueB Kaxgon pyku (cm. 5.5, npume-
YaHue 2), pesynbTaTaMmm TPaauLMOHHOIO HEBpOornieckoro obcreaoBaHmns npeanneynin n kucTen pyk, Bkniodasi Bubpa-
LMOHHYIO YyBCTBUTENbHOCTb (KamepToH), GONeByld YYBCTBUTENbHOCTL (YKON WIMOW) M  MNpONpUOPELLENTOPHYIO
YYBCTBUTENBHOCTL (MONOXEHWe CyCTaBOB), U HEPBHOW NPOBOAMMOCTBI0. Bbina o6HapyxeHa CunbHasn koppensuust Mex-
Ay 3aKnYeHnsaMK, caenaHHbIMU Ha OCHOBE M3MEpPEHMWIn NMOpOoroB BUBPOTAKTUIBHON YYBCTBUTENBHOCTU, C AaHHbLIMU,
nony4YeHHbIMM C NOMOLLbIC KAMEPTOHA, ANS OAHUX U TeX Xe NanbueB pyK (CTaTUCTUUECKMI KOSMDULMEHT 3HAYMMOCTU
p < 0,001), cTaTMCTUYEeCKM 3HaUMMasl — C AaHHbIMK MO TecTam nponpuopeuenuum (p < 0,01) n 6onee cnabasi — c gaH-
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HbIMK TecTa Ha BoneByio YyBcTBUTENBHOCTL (P < 0,05). Koppenauus He 3aBucena oT TOro, KAKMMM HEPBaMM, CPEANHHDI-
MW UMW NTOKTEBLIMW, MHHEPBUPOBaHb! NanbLbl.

Mcnonb3oBaHue namepeHuii NOPoroe BUOGPOTAKTUIBHON YyBCTBUTENBHOCTM KaK BCMOMOraTenbHOro CpeacTea
AVarHoCTUKU NpY TYHHENBHOM CUHAPOME AaeT NPOTUBOpEeYMBbIe pe3ynbTaThl. [1o kpaliHelh mepe, YacTUYHO 3TO MOXHO
06 bACHUTE HECOBEPLLEHCTBOM UCMONB3OBAHHON annapaTtypbl, KOTopas He yaoBneTsopsina Tpebosanusim MCO 13091-1.
Ho 6onee cywecTBEHHbLIM SIBNSAETCS TO, YTO HANMYME UK OTCYTCTBUE KOPPENSILIUM OYeHb CUITbHO 3aBUCUT OT UCIMONb30-
BaHHbIX HOPMAaTUBHbIX 3HAY€HWI NOPOroB BUGPOTAKTUNBHON YYBCTBUTENBHOCTH, a Takke OT UCNOMNb3YyeMbIX AUarHoCTu-
YECKUX KPUTEPUEB.

BbisiBneHHas HegoCcTaTouHAs KOpPenauna Mexay pesynbtatamu, NoNyYeHHbIMU HA OCHOBE U3MePeHUi Noporos
BMOPOTAKTUIMBbHOW HYBCTBUTENBHOCTY, U pe3ynbTaTamu Apyrux TECTOB Afsl IPYNIMbl CYyObEKTOB HE MOXET CIY>XUTb NPUUN-
HOl ans 6ecnokoNCcTBa, NOCKONbKY OAWH TECT MOXeT OBHapyXuTb (DU3MONOrMyYeckue Unu NaTonormieckne U3MeHeHus
[0 TOro, Kak oHu BygyT onpegeneHsl agpyrmm tectamu. Ha pucyHke B.2 npuBegeH npumep TakTorpamMmmbl UCTIBITYEMOTO C
HOpMarbHON HEPBHON NPOBOAMMOCTBIO M HeonpeaeneHHoW ancdyHkumen pyku. Bo Bpemsi KOMNbIOTEPHOTO TECTUPOBA-
HUA y copokagaByxneTHero beiBlero paboyero Bepdu (cneunanbHOCTL — WINKMGOBLLKMK) C xanobamm Ha 6onm B NOKTe U
TPYAHOCTSIMU KOOPANHALUW OBUXEHMI BbINO BhISBNEHO CTaTUCTUYECKN AOCTOBEPHOE pedhepeHTHOe CMeLeHNE NOPOroB
anst SAl v FAI o6eunx pyk n ero otcytcteue gns FAIL TecTbl Ha HEPBHYIO NPOBOAUMOCTb HEBPOMOMMYECKUX UBMEHEHWUI HE
BbIABUNKU. Bonee Toro, cnegyeT OTMETUTB, YTO CMELLIEHUS NOPOroB Ans 3-ro (CBETNbIe KBagpaTuku Ha pucyHke B.2) n 5-ro
(TemMHble KBaapaTUKK Ha pucyHke B.2) nanbueB kaxgon pyky 6binm NoyTH OAUHAKOBEI, U XapakTep 3TOro CMeLweHns ans
o6ewnx pyk Obln OAHUM U TEM Xe.

CmewleHve nopora, ob
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Yacrora, 'y

PucyHok B.2 — Taktorpammsl pehepeHTHOro CMeLLLeHUs Nopora Ha narbLax nesov pyku paboqero Bepgu

B.4 Koppensumsa mexay cMelleHUsIMW NOPOroB BUGPOTAKTUNLHON YYBCTBUTENLHOCTH U (DYHKLMSIMM PYKN

OnpepaeneHne NOporoB BUBPOTAKTUNBHON YYBCTBUTEIBHOCTU 0BecneynBaeT KONMYECTBEHHYIO OLEHKY COCTOSIHMS
COMaTOCEHCOPHOro MyTW, MO KOTOPOMY MHGOPMaLWsa 0T BUGPOTaKTUNBHLIX PELENTOPOB NOCTynaeT B moar. o ceoei
YHKLMOHANBHON 3HaYMMOCTN 3TOT MyTb SABMNSETCA BaKHBIM ANA TAKTUNBHOIO pacrno3HaBaHWusi 06bekTa M, Kak 4yacTb
COMaTOCEHCOPHOW NeTNu, Ans MaHWNyNMpoBaHUs OB LEKTOM U ero KOHTPOns.

B3anmocBssb Mex gy 3Ha4eHUsIMU NOPOroB BUGPOTAKTUNBHON YYBCTBMTENBHOCTU HA KOHUMKaX NanbLEB PyK U CUMIT-
TOMaMM CHUXeHUsi CNocoBHOCTM coBepLUaTh ABUXEHNA NanbuaMn pykM yCTaHOBIEHA MO pe3ynbTaTtam OTBETOB Ha BOI-
pocbl, NPeanoXeHHbIe B aHkeTe rpynne paboumx pyyHoro Tpyaa. B 3TOM uvccnegoBaHuu onpepensinuchb noporu
BubpoTakTunbHon YyecTBUTENBHOCTM ANns SAl, FAl u FAIl B cootBetcTBUM ¢ UCO 13091-1. [Ins paGounx, yrBepamurtens-
HO OTBETMBLUMX Ha BONPOC aHKETbl O HEYYBCTBUTENBHOCTU (OHEMEHNW) NanbUEB U HANMMYUK TPYAHOCTEN B 3aCTErMBaHUN
nyroBuy Ha ogexae, 6binm obHapyXeHbl CTaTUCTUYECKN 3Ha4YMMble pedepeHTHbIE cMmeleHus noporos anst SAl u/ unu
FAIl. Hanny4wnm 06pa3zom nporHosmpoBaTte CMELLEHUE NOPOrOB MOXHO 6bINO AnNs rpynnbI Nuu ¢ xanobamu Ha TpygQHOC-
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T MaHWMyNUPOBaHWs MENKUMWU NpeaMeTaMmn U 3acTerveaHuem nyroeuy. B aToM cnyyae nporHoctuyeckast LeHHOCTb
NonoXxuTenbHbIX pesdynbTaTtoe coctasuna ot 90 % ao 100 %, a otpuuatentHbix pesynbtatoB — oT 0 % a0 2,8 %.

Mayuanack Takke BO3MOXHOCTb paHHEro obHapyXeHnsi OTHOCUTENBHOIO U pedepPeHTHOIO CMeLLEeHNI NMOPOroB ¢
Lenbio NpeaoTBpalleHust pa3euTusl yHKLUMOHANbHOW HeA0CTaTOUHOCTU B CNydae yXyAlwaiowencs YyBCTBUTENBHOCTU
WNW C Lenbio BOCCTAHOBNEHNA (PYHKLUM NOBPEXAEHHBIX HEPBOB B CNy4Yae MNOBbILAIOWENCsl YyBCTBUMTENbHOCTU. bbina
noABeprHyTa MccneaoBaHuio rpynna paboumx pydHoro Tpyga (onepatopbl Nerkux LenHbix nun), u3 kotopbix 30 % Ha
Hayano NccneaoBaHn UMENN CUMMTOMbI M3MEHEHUS] HEMPOCEHCOPHOWN UMW HEPBHO-MbILLEYHON DyHKUMK. Pe3ynbTaThl
N3MepeHul NOPOroB BUBPOTAKTUIIBHON HyBCTBUTENBHOCTHU BbINM CONOCTaBMNEHbI C pe3ynbTaTaMu (pyHKLMOHArBbHbIX TEC-
TOB (OXBaT KUCThLIO PYKW, CUMNa KUCTW U NpeanneYbsi) ¥ CUMATOMaMU, BbIIBNEHHbIMKY BO BpeMsi (DU3NUYECKMX OCMOTPOB 3a
NATUNETHWI nepunoa,. CTaTncTNYeckn 3HaunMmoe pedepeHTHOe CMeLeHne NOPoroB Gbiro BLISIBNEHO Y 3 % 4YNeHOoB rpyr-
nbl HA NepBOM ocMoTpe n y 14 % cnycts 5 net. CTatncTuyeckn 3Ha4Mmoe OTHOCUTENbHOE cMelleHue nopora (p < 0,01)
6b1no 3admkerpoBaHo y 6onblnMHCTBA paboyumnx Hepes 5 net paboTel, B TO BPEMS Kak CUMNTOMbI, OGHapyXMBaemble Apy-
MMy MeTogamu, OTCYTCTBOBarW.

B.5 Pe3koe cmelueHMe NOPOroB v npexoasiume HapyweHUs yHKUNK PYKK

B psige cnyyaeB MOXeT MMeTb MECTO pe3koe (T. €. KpaTKOBpeMeHHoe) pethepeHTHOE UMK OTHOCUTENbHOE CMeLLe-
HVe NOPOroB (Hanpumep, NoTeps HYyBCTBUTENBHOCTU NPU BO34ENCTBUM NOKaNbHOW BUGpauumn). M3 nabopatopHbix 3kcne-
PYMEHTOB N3BECTHO, YTO HA BUOMEXaHNYECKUI KOHTPOIb NONOXEHWS NpeanneYbs U KNCTU PYKVU BNUSIET BO3AENCTBUE HA
pyky BUGpaumu, 4To NPUBOAUT K BPEMEHHON NoTepe CNOCOOHOCTU K ynpaeneHnto 06beKTOM UK ero yaepxaHuto. Bubpa-
LM BNUSIET TAKKE HA TOYHOCTb BbIMOMHAEMbIX PYKON ABWXEHWNA.

Ons onepatopoB BUOPUPYIOWMX PYYHBIX MaLUWMH BbISIBNIEHA B3aVMOCBA3b MEXAY BPeMEHHbIM OTHOCUTENbHbLIM
CMeLLeHeM Nnopora, UHTEHCUBHOCTBI0 BUGPaLMOHHOTO BO3AENCTBUS U BbIPaXeHHOCTbIO HEBPOIOMMHYECKUX CUMMNTOMOB
BMBpaLunoHHon 6onesuun. Taknm o6pasom, B TedeHne paboyero AHs CyLLEeCTBYET BO3MOXHOCTb PE3KMX M3MEHEHWI NOpPO-
roB BUGPOTaKTUITbHON YYBCTBUTENBLHOCTU, UTO NPENATCTBYET BLINOMHEHWIO paboyumx onepauunii 1 NoBbIWAaeT PUCK BO3-
HUKHOBEHWSI TpaBMbl BCreACTBME MoTepu ynpaeneHus BUOPUPYOLWMM WHCTPYMEHTOM. B xopge npoBeAeHHbIX
nabopaTopHbIX NCCreaoBaHUA, 0QHaKo, He yAanock YCTAaHOBUTL KOMUYECTBEHHYIO CBSA3b MeXay Bo3aencTenem Bubpa-
LMK 1 HapyweHuem dyHKUMIA pyku. [ins 6onee AeTanbHOro aHanusa HeobxoanMo NpUHUMaTh BO BHUMaHWe, Ha Kakyio
nonynsiuMio MexaHopeLenTopoB BO3AeNCTBYET BUOPaLMA U KAKUM CMELLLEHVSIM NOPOroB 3TO COOTBETCTRYET.
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Mpunoxexne C
(cnpaBouHoe)

CBefieHUs1 0 COOTBETCTBUU HALMOHaNbHLIX cTaHgapToB Poccuinckon ®epgepauyuu

Ta6nuuya CA

CCbINOYHbIM MeXAYHapoAHbIM CTaHAapTaM

0O603Ha4eHUe CCbINOYHOro
MeXxayHapofHoro craHgapTa

0O603HaueHne U HauMeHOBaHWe COOTBETCTBYIOLLEro HaUUOHanNbLHOro CTaHaapra

NCO 2041:1990

FOCT 24346—80 Bubpauusa. TepmmHbl  onpegeneHnst

NCO 5805:1997

*

NCO 13091-1:2001

FOCT UCO 13091-1—2008 BuGpauwusi. Moporv BUGpoTakTUbHON YyBCTBUTENBHOC-
T ANs OLeHKU HEPBHbIX AMChYHKUMIA. YacTb 1. MeToabl amepeHuii Ha KOHYMKax nasb-

LeB pyk

* COOTBETCTBYIOWMI HaLMOoHanbHbI CTaHgapT oTcyTeTeyeT. [lo ero yrBepxaeHusi pekomeHayeTca nenonb3o-
BaTb NepeBoA Ha PYCCKUIA A3bIK AAHHOTO MexAyHapodHoro ctangapra. lNepesos AaHHOro MexayHapoaHoro ctaHaapra
HaxoauTcs B GegepanbHOM MHEpOpMaLMOHHOM DOHAE TEXHMHECKUX PENTTAaMEHTOB M CTaHAAPTOB.
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