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Mpegucnoene

Llenu, oCHOBHEE NPHHUWNTEL M OCHOBHCA NOPALOK NPOBE0aHWA paBoT No Mexrocy 0apcTERHHOH CTangap-
THaauMH yeTaHoeaneHel FMOCT 1.0—592 eMexrocygapcTeeqHan CHCTEMA CTAaHGAPTHAALAA. OCHOBHEBIE MONOHKE-
HrAn U MOCT 1287 «MexrocygapcTeelHan CUCTEME CTaHdapTHIaUMK. CTaugapTel MERTOCY0apCTEEHHBIE,
NEapuna, PeRcMEHdaUNH NO MENrocyOapcTEaHHoR cTaHfapTHaauwk. MNopRock paspaboTed, NDMHATAA,
OBHOBNEHNA W OTMEHE D

CaafpHAA O CTAHJADTE

1 MOOrOTOBRNEH OTEpEIThIM SRMOHEDHEIM 0SWaCTROM +HayyHO-WMCCNaqoBaTENBCKME LBHTD KoOH-
TRONA M OHMArHOCTHEM TEXHUYBCKMXE CHOTEM 2 Ha OCHOBE COBCTREHHOMND Ay TEHTUYHOTO NEDeB0A MEXTYHADOT-
HOTD CTAHOAPTa, YKAIAHHOND B NYHKTE 4

2 BHECEH Meamrocy dapcT BeHHbIM TEXHHYECKAM KOMHTETOM No cTangapTraaumd MTE 183 «Bubpauua
W yaaps

3 NMPHUHAT MexrocylapcTEEHHBIM COBETOM N0 CTAHOAPTHIAUMK, METDONOMMH M CepTudimEal«|m (Npo-
Towon ke 31 o7 8 wiowa 2007 1)

3a NPUHATHE NPCroNoCoOBANK;

KPE1NDE HAMMEBEHOEAHES CT O EC}A CRpHE BDKPEI.I.I,EHHD'E HAMMBEHDOEAHAS HAULBIHAMEHONO Oprass
o MK {ACO 316G ) d4-—97 na MK (MCO 3166) 00487 Mg CTAMJARTAIALNA
Aaepfangwas AZ ASCTEHOSPT
B Ok e HUR Aba MUHTORM3ROHE MDA IBETHA
Banapyck BY FoccTangapt Pecnyfnned Benapyce
HazaxcTad HZ MococTangapt Pecnyfnner KaiaxcTad
Kb prel3cTEH kG Kbl preiacTangapt
Monooea KD Mongoea-CrasgapT
PoccufcEan denepal M R PocTexperymMMpoEaHHe
TansurEUcTaH Td TagHECTaHOapT
¥ abeEncTEH uz ¥acTaHOapT
Yupauea A [ocnoTpedoTaHOEpT YEpansel

4 HacToAWMA CTAHAADT ABNAETCA MOSWHLIHMDOBAHHBIM N0 OTHOWEH WD K MENIYHADOOHOMY CTAHAARTY
HMCO 2631-5:2004 « Bubpauma uygap. Ouexxa BosaedcTers obwen anbpayuy Ha yvenoeeka. Hacte 5. Metog
OLEHEW BUBDAUMK, COOBDHAWER MHOMECTEEHHLIE YIAPHLIE MMNYNecks (IS0 2631-5:2004 «Mechanical
vibration and shock — Evaluation of human exposure towhole-body vibration — Part 5. Method for evaluation
of vibration containing multiple shockse ) nyTem WasMeHeHta COOSPMEARKA NONMKEHWA, 0 BACHEHWE KOTOPOND
N BEASHD BO BEEIEHKH K HACTORWEMY cTasaapTy. NMonHsi Nepeqe s TEXHWYECKMX OTKNOHEHHE B BUTE H3ME-
HEHWA B TEKCTE CTAHAAPTA NPUBEO0EH B NpANoEaHiK E.

MesxgyHapogHeid cTangapT paspaboran MCOITK 108/NK 4 « BoagedcTene BuGpaLmu 1 yOapoe Ha weno-
gekay. Nepesod ¢ aHMAWACKDND A3eKa (en). OdMUUansHse IK3SMINARE MEKOYHADOOHBIX CTAKMOARTOR, HA
OCHOBE KOTODbX NOGrOTOENEH HACTORLLWA MEXTOCY,JAPCTEEHHEIR CTAHOART W HE KOTOPLIE GaHb CCBEM, MME-
KITCA B PocTexperyMposas K.

CTeneHs COOTEETCTBHMA — MoguduynpoearHan (MOD)

5 MpexazoM DenepansHoro aréHTCTEa No TEXHHYECKOMY DerynMpoBaHne M MeTponom ot 10 wona
2008 r. Ne 138-cr mexrocyjapcTeeHHbid ctawpapt MOCT 3119152007 (MCO 2631-5:2004) epenex B
OeACTEHE B KAYSCTEE HALWOHANLHOMD cTadapTa Pocckiickol @enepaunn ¢ 1 oktabpa 2008 r.

6 BBEOEH BNEPBHIE

Huhopsawuus o esedenuu & dalicmawe (npexpalyesul dadcmend) HacmoAwe2o cmandapma myEnuky-
SIMCH @ ykazamens «HayuoHans e crmandapimsis.

Mighopaayus of vaMeHEMNUAX K HaCMoALWeny cmaxdapmy nyfnuyemcs a ykalamena (kamanoze)
i HayUoRATEHLE CMAK0aMTIRY, 8 MEKCT UIMEHSHUT — 8 UHBoDMAYLOHHLIX YKa2amanay « Haluonansdsme
cmaxdapmery. B cnyvase nepecomipa Wil omMeNs! HaCMOoAWe20 cmandapma coomesmomeyiowan uHgop-
wayuA Gydam onyEnukoeans & UNHopMaUUoHHOM yrasamane «HaLuarans g cmandapmi s

B Cravgaptundopm, 2008

HacToRWWA CTaHOApT HE MOMET BeiTe NONHOCTRMD MMM YEACTHHHO BOCNHPOMIBE0EH, THRaKWPOREH | pac-
NEOCTREHEH B KAYECTRE OMHUMANEHONS MAJaHWA Ha TeppuToprd Pocoricsod Degepauqd Dea pajpeleHHa
e e pANBHOID AMeHTCTEA NO TEXHWYECKOMY DEMYAADOBAHKIO M METRONOTAA
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BEeegeHue

LlEnser HACTOALLEND CTAHOAPTA RENASTCA YCTAHOBNEHWE METOO0A, NOIRONAKHLETD KONWYECTREHHD OXa-
paKTEpWIOEaTE BAMAHKE HA A00P0BEE Yanopeka obwel BUBpaLMK, COCTORLIER M3 MHORECTEE HHEX YOADHEX
HMBAMYNBCoB. Taky:o Bnipaume HabmnodanT, HANPUMED, NDK OBWHE HWH MALWWHLI N0 HE DOBHOH NOBENXHOCTK, Ha
CYOHE BO BPEMA LWTODMA, HA CAMONETE NEK NONagaHky 8 BO3YLLHYI0 Ay,

LonroppemMeHios BoaneicTEME YOAPHEK HMNYNECOB OKAIRIBAST BpEAHOS BOSASRCTEME, NPEXLE BCEMD,
Ha NOACHKUHYHEIR OTOEN NOIBCHOYHKER. B nprAcke g A NpHBEaeHs pyYKOBOLCTRES N0 OUEHKE BNWAHWA Boaged-
CTEHA MHOMECTEEHHEIX YOAPOE HA 30000BEE YENOBEKA.

Merog, yCTaHOBNEHHEA HBCTORLME CTAHSAPTOM, OCHOBAM HA NPOTHOIMPOBIHNN OTEKER KOMUEBEIX
MNNACTHHOE MOZBOHKOE [MNOTHLX THAMER) ONA NpAMOCHOALLENS YENOBEKS, HE WMEIOWEro NaTonoriiackuy
WIMEHEHNA NOIBOHOYHMES W KOCTHBIX THAHeR. TPy 3108 CNegyeT MMEeTE B BHOY, 4TO ANAQEMACNOrMYecEre
0BCNeA0RaHNMA, B X008 KOTOPk X NPOrHOIHAR MOGENk W METOD OUEHK NOSREPrIMCE Bkl NPOREDKE, HE NPOBOI M-
NHCEs.

B npuinoetiii B paccMaTpHBEaETCA BAMAHKE BOANEACT BHA MHCHEC TEEHHEK ¥ AADOD W NO3kL YaN0EaKa Ha
MEHNOIBOHIYHLIE GUCKA (MATKME TEaKK). B nprnosednn C NDHEEOeHE OCHORE PACHETA OTKAWMKS NOIB0HOHYHH-
K& B BERTHEANEHOM HANpaaneH[ il 2. B nprnose i D paccMoTpemel NPAHLNE] NOCTROEHARA W NPABE0EH NiHk-
MED KOMNBTERHOR NPOrpamMMel ONA pACYeTa 003k BREIa LM,

Mo cpaBHeHo © NpAMeHeHHEM MEXOyHapoaHe M cTasnaptom MCO 2631-5:2004 B TEKCT HACTORLWEND
CTAHOADTA BHECEHBI CNEOYIOLIME WIMEHBHAA:

-8 paagen 2 nofaenesdsl MOCT 124012 w FTOCT WCO BO41 {nepeqHeceH W3 CTPYKTYRHOMD 3NemMeHTa
aBuBnuorpadnAs ), B KOTOPBIX NPWBEGEHE TEDMHHE! W ONPEOETEHNA, KCNONLIYEMBE B HACTOALLEM CTARgaD-
Te, atapwe FTOCT MCO 103261 (nepeHaceH U3 CTRYETYDHOMD anemaxTa « Bubnuorpadmas ), Ha KOTOREIA Npk-

BEEHA COCRIMNKA B TEKCTE CTaHgapTa;
- B paanen 3 aobasners cowned #a MOCT 12.1.012 FTOCT MCO 8041 w DOCT 31181.1;

= YOANEH CTRYETYDHLIE aneMeHT « Bunbnuorpaduas , COOepHallHi TRYAHOOOCTY MHEE WCTOUHMKIA
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(MICO 2631-5:2004)

M E M 'O C ¥ O APGCTUBEHHUB H C T AHQOAPT

BuSpauMa w yoap
M3MEPEHME OBLUEW BUEPALIMKM M OLIEHKA EE BO3NEWCTEWA HA YENOBEKA
HacThk 5
BuBpawuna, conapHalan MHOKBCTEOHHLIE YAARHLIG UMAYNLE LI

Wikration and shock. Measurement and evaluation of human exposure 1o whole-body vibration. Part 5. Vibration
containing multiple shocks

Oata BeeneHdn — 2008—10—01

1 OBnacTs NpUMEHEHHUA

HacToAwKE CTaR0apT yoTAHABNHERET METO GUEHKA BO3IEHCTEMA MHOMECTEEHHLX YOADOR, Nepagapa-
EMbLIX YE0e3 NOAYWEY CHOBHLA CNepaTopa, W DYKOBSACTED NO OUEHKE BIHAHKA TAKOTD BO3NSEcCTEXA Ha 300-
poBEE YenoBeka (CM. npunoxesde A) JaHHBR MeTod NPMMEHRIOT, ecnd oDbLEKTOM HebnaronpuaTHOM
BOASECTBWA ABMRETCA NOACHAYHSLIA OTOEN NO3BOHIHHHKS.

B cOooTBETCTEMM C HACTORLLMM CTAEHOAPTOM DEAKLKMK NORCHMYHOND OTAENAa NOIBCHIYHHMES HA MEXaHK-
YECKHE BOANSWCTEMA DACCHMTEIBAMKT WCXO0A W3 NPEANonNOMEHHR, 4TO NOOBEDraNLHiEcA BCIASRCTEMID BHEpa-
LMWK SENOCREK CMAMT BbINPAMMBLIMCL M HE TEPRET KOHTAKT C NOOYLWIKOH CHASHLA B NpOOCMTHEHWE BCErD
BO3OBRCTEHA

I PHAMEYNEHWE — CnencTames PAEINWNHAR B NPWHAMBERMELX NO3AK ﬁ-ynET PAEINMYHE B DEAYAR NOABOHOYHAES HE
MADEaCTEEHHE S YOa Pk,

Or paHMYeHUA NPAMEHASMON DACYBTHOR MOOENKH NDMBENEeHE B 5.2, MeTod, yeTaHGRNEHH bR HACTOMLL B
CTAHOARTOM, HE NPHMEHAKDT NPH OUEHKE BOINSACTEWA CAMHOYHEIX CHNBHEIX YRAPOE.

2 HopmaTHBHbIE CCbINKK

B HacTOALEM CTAHOADTE MCRONBEI0BAHSE] HOPMATHEHBIE CChIMKWA HA CReaYLWE CTaH3apTh!

FOCT 12.1.012—=2004 Cucmema cmawdapmoe Gezonacwocmyu mpyda. Bubpauuowwas Seaonac-
Hocme, OOwve mpefoaaHun

FOCTHCO 80412006 Bubpayus. Bosdelcmeaue suipauuu Ha venosers. Cpaedcmesa uasmeperLul

FOCT MCO 10326-1—2002 Bufpauyus. Oueska eudpayuy cudemul mpancnopmeseys cosdome no
pesynsmamam nabopamoptey vcnsmanul. Yacme 1. Ofwue mpefogakus

FOCT 2434680 Bubfpayus. TapMuHe b onpedenasus

FOCT 31197 1=2004 {MCO 2631-1:1387) Bubpayus uydap. Maveperus obiued sUBpaLul U OyaHKE e
goadelcmaun Ha venoeexa. Yacms 1. Ofwwe mpedosanus

I PHMEBYaHHE — ﬂpu NONEICESHAY HECTORL MM CTIHL S PTEM IJB]'IEDI:H:IEFIEIJH{I NpoOBERUTE QERCTEMS COBINOY-
HiblxX CTIHOAPTORE HE TEPRHTOPMK MOCYI3PpCTE N0 COCTERTCTE Y W eMY YE33aTen CTaHAapToR, COCTABMEHHDMY N COCTOA-
HWID HE 1 AHBAPRA TEXYLero road, M No CoOTESTCTEYVIOW WM HHEOPMAUAOHHEM YE33aTENAM, GI'IFE]'ID*HCIE&HHEM B TRyl
raay. EcnM Cobl RoHE CTEHLAPT 3aAMEHEH [HAMEHEH |, TO DP# NONEI0EAHAW H3CTOAWWM CTEHOADTOM CNeqYaT pyEsEd0-
CTEOBATECA IAMEH AWM (MIMEHEHHBIM ) CTAHOARTOM. Ecnu CCRINOYHBIA CTAHOART GTMEHEH HiE3 3EMEH:!, TO NONJHEHHE,
B KOTOPOM NAHS COLINKE B8 HEND, NEWMEeHASTCR B “ACTH, HE 3BTPArHEasLied 3Ty CoRIMKY

MagaHwve oMUWaNLHOE
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3 TepmuHbl, onpegeneHMa U 0Bo3HaAYEHHA

3.1 TepMUHB W ONpeOoeneHHa
B HacToAWwEM cTaHOapTe NpUMEHEHEl TepMuHLl o MOCT 121,072 FTOCT HCO BO4T, MOCT 24346 u
FOCT311371.1.
3.2 OBoaHavYeHHA
3.2.1 OBoaHaYeHWA BENHYHH
B HacToRAWEeM CTAHOADTE KCNONBEI0RAHE CRELYIOWNE DB0IHAYEHMA BETHYHH?
YOEODEHHE,
MAKOROE IHAYEHHE YCHOPEHWA,
NOCTOAHHAR BENWIHHE]
0038 YCHOPSHA;
YACTOTA,
KOOHMULKEHT §03k;
MHECHHTE b,
NEDEMELLBHAE ]
HANPAMEHAE N CHETHM,
BREMA;
WneH B MOOend YoEopeHua,
CHOPOCTE,
KOP DL MEHTE B MOOBNA YORODEHKA,
KO EHLMEHT KPHTHYECKOMD JeMndupoBa A,
w9 YINOBAR YACTOTA
3.2.2 OBoanavyeHnA, NPHMMEHASMBIE B NOACTPOYHLIX HHOSKCAX

B 4acToflieM CTAHAADTE WCNONBINBAHE CNeAYIOWME 0B0IHAUSHUA, NDMMEHAGMEIE B NOGCTPOYHEX
HHOEKCAX!

o CYTOMHBIR MK EMEIHEEHE A

JNl-E-u;Eﬂmm:tla‘-hmnhm
=

fMpusep — Bpeua exedresnoas osdedomenn |
[ IOV BANEHTHEA.
fipumep — INGUESNEHMHOS CITAMUYECROE HENDAKEHUE NPU Cxamuy 5;

i MEQAMEHHEE | NDHHUMAOLIWE LESN0HHCNEHHEE JHAURHWA]

i NEepEMEHHAR, TPHHUMAIOWAN IHAYEHHA X, | KNK Z,
i OTHOCALLWACA K NOACHWYHOMY OTABNY NOABOHOUHMKE!
m OTHOCALMACA K MAMEDEHIARM.

Mpumep — Mepuod usmepesud I
n coBCTEEHMBIA.
Mpuwep — CofScmeernan vacmoma i

& OTHOCALLEECA K CHOSHLIO,
u NpegensHsiA.

fMpumep — npedensHoE HENDAKEHUE 5 |

X, ¥, T OCHCHCTEME! KOOPGWHAT.

4 WamepeHue eubpaumm

TpebosaHKa K MIMEDEHK D BABDALMK, BEMNDYan HANDaeNeHHWe HIMeDeHH , NoNokeH e JaTydios Brubpa-
UMK, ANUTENBHOCT b HIMEDEHKE M NPEACTARNEHWE PRIYNLTATOR, — No MOCT WCO 371197.1 (pazden 5). T pebo-

BAHKA K CPEOCTRAM MAMEDEHHA — no FOCT HCO 8047, TOYEM MZMEDEHMA HA CHOEHEE M KOHCT DYELMHA MO DY LLERN
CHABHEA — No MOCT MO 10326-1.

2
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CyDBesT MCNBITaHHE DonKeH DeTe NPUCTEMHYT DpEMEEM B230NacHOCTH M COXPAHATE CBOE NONOHEHWE
HEHIMEHHEIM B TEYEHWE BCEA NpoUafype cH0pa NaHHBIX.

Mpy vamepernax BUBRALMM, COASMALIEN MHOEECTESHHEBIE YOAPHLIE MMTYNECE], Heobiogueo obecne-
YHTh PEMACTREALMID 3HAKS (NONORHTENLHBIA ANH OTPMUATENEHBIM | CHIHANA YORODEHAR.

HacToTa BeBopkK CUIHANE, HIMEDEHHOMD B HANPBABNEHKWAX X M ¥, J0MEHa GETe AOCTATONHOA QNA NpoRE-
OeHHA asandia a gyanaaose oo 80 My, Bonegetede ocoGeHHOCTER Modend npeobpasopanus YCKOpEHHA B
HANPABNEHHK 2 PEKOMEHOVETCR, YTo0k 4acToTa BuGODKW CHMIHANG B 3TOM HANDABNEHWH GLINa KpaTHa
160 oTCcHeTamM B CRIYHTY.

ANUTensHoCTE HIMepaHtA QoMmeHa GelTk JOCTATOYHOR, YTODE B HEE GhiNM BENIOYEHE MHOWECTREHHBE
YO2DHBIE MMTYIECE, TUNWHHSEIE ANA WCCNEOYeMOTO BOIORACTEMA.

5 UHPE,HEBEHHE A03bl YCKOPEHHA peakuWi NOIBOHOYHKWKA

5.1 O6wre NONoXeHHA

CnpegsneHde 0ok YCRODEHWS ANA CUMHANS PEaKUME NOIBOHOYHWKS Ha BXOOHOE BOIASHCTENE COCTOMT
M3 CHEQYIOWME 3Tanos!

= PACHETA DEAKLMK NOIBSHOYHWER]

= NOACHETA YWCNA MAKCHMYMOE B CHIHANES PEaKUWK NO3IB0OHOUHHES W ONPETeNeHHE KK IHIYSHHIA;

= BEHKCABHWA G03kLI YCROPEHHA HA OCHOBE NPHMEHEHINA MOOENA HAKOMNEHMA YOTANOCT Ml NOBPENE-
HuA Manesrpexa-Mansepa.

5.2 PacueT peakuyvK NOIBOHOYHKKA

5.2.1 Obwme nonaxeHHA

CueHKy yoKopaHUA (4, d,. a,,) NOIBOHKDR NOACHWYHOND OTOENS 8 HANpaBMEHKAX X, }' 1 Z KaK pelynLTaT
OTKIKHKA HE BXOOHOS BOSABACTEMG (8, & . 8 ), MIMBDEHHOND HE NOGYLLKE CHOSHEA B HANDABNEHWA TEX WE
GaIMUEHTDUHBCKIAY DCRA, OCYLBCTRIAGT HA OCHOBE NPOMHOIHE MOETEA.

Mpuumeuadee — MpH HEKONNEHMW ONONHWTEALHEX SKCNEPEMEHTAMEHEX JAHHLX WCNDNBSYEMEIE MOGEN:
MOy T BETE NEQEcMOTPEHE W §TONHEHEI.

5.2.2 PeakuwA NOIBOHOYHMEA B FOPHIOHTANLHEIX HANPABNSHHWAX (0CKH X K )

B HanpasnaHyas X | ¥ OTENME NOIBE0HOYHWMEE HA BROOHOE BOIOeACTENE MOWHD NPUENMHEHHD CHMTATER
NAHEAHEIM, ONMCEBAEMEIM CUCTEMOR C 0OHOA CTENeHBI cBoBoaR (OCC) C cocpeaoToseHHBIMA NapaMeTpa-
MK, MMEKILERA CNEO0YIOWWE XapaKTepMCTHIK

- cofcTaaHHy yacToTy £, = 2,125 T (o, = 13,35c1);

- KOPEUULKMEHT KPUTHHECKOrD demndposanms &= 0232

OTENHE NOIBOHKDE NOACHWYHOMD OTRENE 4, MIC!, PACCYNTHIBAIOT U3 YDABHEHWA DBMKEHHA CUCTAMb
OCC

aulf) = 25m, (Vo — W) + "—"ﬁ (5o — S, {1}

rge Kk — NOgCTROMHBIA RHOSKC, MPHMHHMAOW WA 3HEYEHNA X MK §,
& W8, — CHIHANL NPEMELSHAA HE NOOYLWKE CHARHLA 1 NO3B0HKE NOACHWYHOND OTOENa COOTREETCTBRHHD, M]
W, M ¥, — CHIHENE CKOPOCT HA NOOYLUKE CHOSHEA ¥ NOJBOHKA NOACHWHHOMD OTAENA COOTEETCTEEHHT, MIC.

MpHBEQEHHEE BaILUE IHAYEHWA DEIOHAHCHOR YACTOTR M EpHTHYECKoro koadihuuwenTa gemndmpoaa-
HIMA AnA cucTene OCC 02107 Cnegyselne SHa4e A KoadhHUMEHTOR MOLen9 8 hopayne (1) 28m, = 5,87 ¢ " n
wh = 178 c2

5.2.3 PeaxuwWAa NoIEOHOMHMEA B BEPTHHANLHOM HANPABNEHWH [OCk Z)

B HanpasneHidd Z 0TENE NOACHAYHOND OTOENA NOIB0HCY HKES Ha BXOOH0E BOIAEHCTREME ARNASTCA HEMNK-
HEHRHBIM M MOoXeT OriTe NDBACTARNEH B BUOE DEKYDPEHTHON MOOENW HEAROHHOM CETA.

CCHOBR MPAMEHEHNA MOZENEN TAKOMND BHAA PACCMOTPEHE B NPUNOMEHNA C. YoropeHue NoIsoHoHHKKa
NOACHWYHOTD OTASNA 8, MICT, B HANPARNEHHK Z PACCYMTRIBAKT NO dopynam:

T

au(f) =% W ulf)+ W, (2)
.I-'.
4 12 '
uity = lanh\‘z Wy, {t =)+ 3 wa, [t i +4)+ wﬁ_,_J. 13
j=1 =50
3
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KoadduunesTe Mogenaid 8 dopMynax (2) 1 (3) onpenenads gna vactotel Bsboprd 160 oTcueToR B
cekyHay. MoaTomy, ecnii npK cBope gavH s Geina MCNoNE30BAHA APYTaA YacToTa BeGopM, 3TH QaHHbe He0h-
XOOMMO NBPECYMTATE ANA aHAYEHWA YacToTh BeGopkn 160 oTCcueToR B CEKYHOY.

3HaYeHHA KoPUUHMEHTOR WY 1 W, Npnaeted B TaGnuuax 1 W 2 COOTBETCTEEHHD.

NMpumMmesasne— BONsWos YHCNO SHEYAIW WY YAt B io3@fUyseHTax TAENEL 1 W 2 He CBMOETeNbeTEYET O Bhi-
COKOH TOUHOCTH RONYYAEMOro npordosa, a ofycnoenaso ocofeHHOCTAMKY TaxsonoTAM NpeofpasoEaHHA DAHH X HEAPOH-
Hisl MM CETAME.

TabGnwue 1— KoshdvywedTsl Mogend 8 bopMyne (2} anA QEWHEHHA B HENPABNEHWA T

W, W, W, W, W, W, W, W,
57, 05538 2 32773 A8, 227 53,168485 56,02619 —27 79550 72 34446 21,51859
Tatnwus 2 — Kosd@uywesTal moaend 8 hopMyne (3] ANA JEWHEHHA B HENPABNEHWA T
R —— Inauenne |
" 1 2 3 4 3 a 7
W 0.00130 001841 —0,00338 001471 000174 000137 000145
W -0, 00646 —-0,00565 —0,00538 001544 —-0,00542 000381 000487
Wy —0, 0008 -0,02073 0,007 08 —-0,00091 000255 000216 001001
Wi O, 00898 —,02626 00438 —0,00595 —-0,00774 -0, 00034 001283
W 000201 00574 0, 00330 —-0,00065 —0.0045% 000417 -0.00468
W 0,00158 000854 000168 0,00480 -0, 548 Q00087 0. 00Ta?
Wr 0,00361 0,004 90 000452 0,0007% —0,00604 -0.00638 -0.00529
Wy 000167 -0,000%8 000743 000795 —0,041085 000627 -0.0341
W —0,00078 -0, 00261 0,007 7T 0, 00800 -0, 808 000504 0,001 35
Wi —i0,00405 -0,00210 0005240 o.o01ve -0,00465 000188 0,004 51
Wi - 00583 000218 —0,00105 0.o0ta85% 000208 0. 00180 000308
v -0 00572 0,00037 —, 00045 -0,00187 0,00289 -0 0b448 000214
Wi -0, 31088 -0, 95883 —-6F 105 014423 0,04 063 D.0702g 1.03300
5.3 PacueT 403kl YCKODEHKA
HOoay yvoxopesda D, mic?, B Hanpasneduy K cnpegenaoT nodopuyne
B
14}

&{5@1

FOE A, — 3HEYEHWE /-0 NOKANEHOTD MAKCHMYME B YCKOPEHWM OTENWES 8, (f), m/ic?;
K = MOSCTROMHEBIA HHOEKS, NEUHAMARLIKA IHAYEHUA X, ¥ WK Z.

Moa NOKAMHS M MAECHMYMOM NOHWMAINT MAKCHMANEHOE (No MOAYND ) IHAYSHHE YORODEHIAA OTKNMKS Ha
YUACTHE MEMY OBYMA NOCNBN0BATENLHEMK NOPECEYeHUAMK HYNA. [INA HANPABNEHHA X H I YHHTLIBAKT Mak-
CHMANEHEIE (N0 MOGYN0 ) IHAYEHNA DATHEIXK IHAKOR (T.8. NOKANLHEIE MBKCHMYME! H MAHKMYME CHIHaNa OTENH-
¥a). [0nA HanpasneH A Z B PaCcHeT NPUHAMAINT TONBKD NOMNOKATENEHEE IHAYEHNA CUMHana, TaKk Kak CTENeHk
HECTHOCTH BOAOBACTEWA OUBHUEAIOT ONA YCNOBKE CHATWA NO3BROHOYHOMD cTonba.

MNockonsky B Qophyny (4) BXOOAT IHAYEHER TOKANBHEX MAKCHMYMOR, BOABENEHHLIX B G- CTENEHE, Ta
MAKCHMYM B, SHAYEHHA KOTOPBX OTHOCHTENBHO HEBENHEN (OTAHMYAETCRA OT HaM BhICILMX 3HAYSHWA B TPH 1 Gonee
paza), naayT HEIHAYTENEHER BENAL NPW PAcY8TE O0ak! YCKOPEHMA, NOITOMY MMIA MOKHD NpaHabpe k.

OnA oUgHKKW BNUAHWA BOAOSACTEKA BMEDALKMA Ha COCTORHME 100P0ELA HENOBEKE PENGMEHAYETCA Onpe-
LO8nATL CORRHACYTOYHYID A03Y yohopeHna D sic?, no dhopeayne

4
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;d-us X
D=0 =] (5

rget, — QOMTENLHOCTE CYTOHHOMD BOIGEACTEKMA, C,
t,, — MEQW0 BPeMaHi, ANA KoToporo Geing nomy4YeHo asadanae O, .
PopMy Ty (S MOXHO HCNONBAGBATE, SCNH BASDALWA HA O0HOM MEpHONe MAMEDEHHA NPaOCTARMTENBHE
OnA Bcai BubpaynK B Teyadne CyTok. Ecni xe Bubpayna B TeYeHUE CYTOK MAMEHABT CBOA XapaKkTap W BKNoYa-
T neau Bonee nepyrona {oSW MM YHCNOM N)C CYLWLECTEEHHG DAAHEIM YPOBHEM BUERaL MK, TO OB CYTOYHYIO
[03Y YOKODEMMA CNEqyaT PAcCYMTRBATE MO GOpMYyna

n
Dw=|3D5 0| (5)
=1 r."l_]
roe fg'. — ONHTENLHOCTE -0 NepMoaa Bo3JeACTEMA BHODaLMK B TEYEHWE CYTOK,
fy; — MEPHO BREMEHK, ANA KOTOPOrD ShING MONYHEHD IHAYEHRE D-‘-r

5.4 Bnok-cxemapacyeTa 0olbl YCHOPOHWA

Mpousaypa pac4eTa 0odkl YCHOPEHWA NpWBEOEHS HA pHUCyHKe 1.

PyKoROOCTES NO COCTABMSHHIO NDOrPaMb PACHETa OTHIHKED W 003k YCHOPEHHA NOHBEOSHD 8 NPHNoNE-
Hian D).

ManrBnas- e MeSORUMM HE MOTALDE SVMEHRA
dgy(f), k NPT SHECIHMA X, ¥ WM X

1

Btar v I SIS 2, (1)
[m HEnpaaTea il X LR F ECTIOEYETEN
MaAE: 00 — dsapaynia {15
PNA HAMPARNAHA Z WIRNIPATCA
HEN BN NSRS — thopanas (2} M (3]

|

Pl et il v reCeoinT - S Mt M
TR 1 ONPORINE VS WO SH- A,

1

PSCHIT [eid YOMDPSH R Oy, WM Dy =
hoparyred (4], (3] n {5

PUCyHOK 1 — BNOK-CXEME PACHETE 003 YCHOPBHHA

5.5 CooTHOWEHWE MOy IHAYSHHUEM A03kLI YEKOPaHHA 1 3duberkToM HEGNaronpHATHOND Boanen-
CTEWA BAGpauUMK Ha 300poBLE

PyroBogcTeo No oueHgEe HeBnaronpuATHOND BOAOSACTENA NOBTOPRIOIWMECH YIADOR HA OCHOBE DACYETa
003kl YCHODEHMA NPHESOEHD B NPANOHKEHHH & HacToRWWA CTaHaapT YCTaHaENKMEaET METoD PacHeTa OTKNKKa
Ha BXOOHOe BUEPALMOHHOS BOANSACTEWE KOHUEBLE MNACTHHOK NOIBOHKDE (MNOTHEIX TEAHER ). BnuaHmMe sMHo-
WECTEEHHLIX YIAPOE B COMETAHMM C NOI0H CHOALLEND 4EN0Eeka Ha MEKN0IB0HOHHER QUCKH {MAMKKE THAHK)
PACCMOTREHD B NpUNo#eH B.
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MpunoxeHne A
joBAzaTENLHOE)

PykoRpofcTao NO OUEHKE ENUAHKA MHOMECTREHHLD Yaapon
Ha 300PODLE YENoBReKa

A1 ZABWEMMOCTE HESNATONPHATHOND BO3IAEACTEMA BUBPALWH HA J00P0BEE 0T SHAYEHWA A03k YEKOPEHMA

HacToRUWes pYROBOOCTED PACNPOCTPEHABTOR HA NIMEA C HOPMANEHBIM COCTOAHKMEM 300P0BRA, KOTO LIS pEFYNAR-
HO NOAEEPrE0ToA BoageACTARND BNEpaYMY, CONepHaL el MHOKBCTREHHEIE YOAPHEE MMNYNscE . [TMYa, KOTopEIS Npexie
yHE Amend 3a3B0NeBSHAR NOZECHOYHUKE, BXNIOHYER MY, CTREOSMWAY CHPEITEM JCTEONORIIOM WNH APYTHMA CROEHMA
3aGonesaHHAMMK, MOTyT BeiTe 8 GoneWe A CTENEHH NOABS PREHE TPEEMATHIMY BCNELCTEWE BoafedcTENA nogofHol eripa-
Ui B HECTORWEM PYHOBOACTER NPHESNEHA OUEHKA TOCTYNATENEHOA BMBPALMA B HANPABNEHAK CCceh X, ¥ U 203 300EHTPR-
HECKOR CHOTEMBI KODPAWHET, CBA3EHHOR © TENOM YencBeka. OHD HE PRCAPOCTPSHARTCR HE CHMBHEE OOHHOIMHEE YO8 pPhl
HEMDGOGHEe Tex, YTO WMEHDT MECTD B0 BEEMA JOPOWHEIX NPOHCLWECTEMA W KOTOREE MOMYT NPHBSCTH K TREEMETH-ECEHM
NocnegoTEnamM.

Mpeanonaraercd, 4To PE3YNETATOM MHOTORPATHDS NOBTORRDWWRCA YOAPOE RENAETCA WIMEBHEHWE DEBNSHHWA B KOH-
UBBRE MNECTHHIAE NDACHHY HBIX NOZBOHKOE, 170 & TEMEHWEM BREMEHH NPHECINAT £ HERECTAHKH Y CTANOCTHEIE NPOUSCCOE B
TEAHAX NOIBOHKOE B, KK CASOCTENE, K YEYILUEHWH COCTORHEA 340poEsA. KNindeasMi hakTopami, koTopee HeoBxogumo
NEWHEMETE B3 EHWMAHHE NPY PRCCMOTREHHY BHEpBLMOMHOND BOILEACTENA TEKOFD POAE, RENAKTCA YHCAD NOKANEHBIX
MEKCHMYMOB CHETHA DOIEOHOYHWKS W RONWMECTEEHHEE IHEYEHUA 3ThE MEKCHMyYMOE. MEKCHMANEHAA KIMNDECCHR B
NOSECHOMHMES 3RBRCHT OT AHTPONOMETPUYE CHME XERAETERMCTHE Y8 N0BSKE (MACoH TENA, PEIMEPOE KOHYSERIX NNECTHHOK)
W TR M B2 MOR WM Noasl .

B uncno Hefnaronpen THEX (hakTOPOE, CERIEHHE X & ANMTENEHEIM BO3JSACTEREM MHOHSCTESHHEE YAa00E, BXO0UT
NOBSILERHER PACE NOBQEEAEHWA HWEHER YACTH NOACHWHHGMND OTOENE NOIBEOHOWHWER W CBASAHHOMD © HHM Y4acTEa
HEQREHO® CHCTEME . Hpe3MepHEE MEXEBHHYACEWE HENPAWEH WA, HAPYIWEHWA NETEHWA TEAHEA QUCHE W QudeddyIHDHHE 8 Npo-
LUSCCH B HHE MOTYT NPHESCTH £ JET8HE DA THEHEM NPOLECCAM B NOACHHYHOM CermeHTe. BoageRcTEHE BMBDEUWH W MHOKEaT-
BSHHEIX YAAP0E MOKET BelIBATE TAKHE ONPE0ENEHAR S SHOOTEHHEE NATOMOMMYBCERE M3MEHEHWA B NOIBOHOMHWEE.

[ra ouEHEE BNAARWE HIMEHEHWR BHYTPEHHErD QaBNeH WA NpAMeHeHa Mogens MNanerrpene-Mafiepa. Ms skonepe-
MEHTEMNEHEIE JAHHEX CAEOYET, 4TO SHAYEHHE Nokasarenn ManeMrpeHe-MafHepa WIMEHAETCA B I2EWCAMOCTH OT BUAS
BronorHd4echof TREHH M METOOONOMHMW HCNETAHWE 8 npegenaxoT 5 0o 14 gna TpyduaTwe xocTed  TpaBekyn 4o 20 408 Kpa-
e B THaHeR. B yenax ouesis Helnaronprataoro esageicTeans enipaysn Ha s00poese Guino BelHpaHo ysepEHHOE 3HE-
HEH®E NOKS3ATENA, PREHOS 6.

CooOTHOWEHWE MEMAY PECHETHEM MIMEBHEHWEM JBENEHKWA W pacYeTHOR ofiued TONEPAHTHOC TR YENOBERS,
nogEepranuyarocn sosgeicTens BeBpaunn, MoxeT BulTs MENONLIOBEEHO ONA CUEHEW NOTEHWYAA NEHOTD HeBnaronpe-
ATHOMG 2P @ ERTE 3TOrS Bo3aeRCTERA. 38 ocHOBY B8N E3AT PRCHE THSIA OTENWK KOHUEELI X MNECTAROK TO3B0HKOE [NROT-
HEZ TeBHEA). OUBHKY CTROAT WOCNOOA M3 NPEANOAGMEHWA, 4T YeNOESE HEXOOWTCR B CUOAMEM NONOHEHWA O
BeNpRMASHHOA civHof. Mo3a © HAKNOHOM WAKW NOBOPOTOM CNWHE ¢ BONBWOA BEPOATHOCTEM NPUEBIET K YCUNEHHID
HefnaronpHATHOMD 3 derTa.

BrovaHae 3aHRMAEMOA NO3E W MHOTOKRETHO NOBTOPADWALCH YIAR0E HE MEXNOSBOHOYHEIE OWCEH (MATKME THAHH)
PRCCMOTPEHO B PHNIHEHHH B,

A2 DueHES BNWAHWA HA COCTORHME 300 POELRA

HiocnoneaosaH e BACMEXSHHYBCKOR MOLENH, NOCTPOEHHOR HA OCHOBE ACNEpHMEHTANEHEX DEHHEIX, NOKE3LBIAT
HEMWYHE NAEHERHOR CBAIA MEKOY YECTeD EOMOPECCHOHHOTD Hanpaxedwa, ofycnoBneHHore a03aedcTEHEM YOSPHLIX
MMNYNECOE, M NEHOEEMA SHAYEHEAMMA YOROPEHWA OTKAMKEE B NO3B0HOYHUES. 3KBHBANEHTHOR NOCTOAKHOE KOMIPSCoHDH-
HOE HanpaxeHw=e 5 . MMa, paccuxTeeawT no opmyne

$,=| ¥ (mD,"| . (A1}

| k=, poe |

roe 0, — Q038 YCKOPEHUR B K-M HENPABNEHEM, Mic”;

M, — KosdBHERERTE, ANA KOTOPLIX DEROMEHADEAKE CNSAYIOWHE THAYSHUA:

m, = 0,015 MMalimic?),

m = 0,035 mMaimic?),

m, = 0032 MMal{sic).

floaa cyToUHOTD SHEMBANEKTHOND NOCTOAHHOND HATPRAKEHAA 5, MoEeT G Te PACCHUTAHA M3 dopMynes (A 1} nog-

CTEHOEKOA BMacTo O goikl yokopesna O, ONA cpegHero CyTOWHOTD BREMEHHA BO3AERCTEMA B COOTEETCTEMM © MO DMY-
nos (6}

B
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Sdll = E-:- l-ml-tDn.' :Ib LA_E]

|-_n. 5.y, ik

———

B ofiugem crniyqae AR OLeHKH ﬂE'ﬁJ‘I&FﬂﬂFIHHTHEI:’I} EMNAAHWA HE 340p0BLE, DCHOBAHHDRK HE PACYETHBIX IHAYEHWAX
G03b YOCHODEHWR, MOXKST G Te HEMONEI0EEH NOKAZETENE R, 3TOT NOXa3aTENE CnegyaT onpenaniTe HA NPOTAHEHEWA DAGS
Ner, NPUHWMERA BO BHUMBHHWE WIMEHEHWE BO3DACTA YENOEEHS (W CERIAHHOE C 3THM YMEeHBIUEHHE NEOYMHOCTH TRAHER ) @
HAPACTANLEE BpEMA BDO30eACTEHA, ND POpMYNE

(A3

roe N — YUCAO DHER B ROOY, KOTHE WMEST MECTD BO30BACTERE BHODaYHY,
{ — NOpARHOBEA HOMEP roga;
fl — SWCTO NET, B TEMEHWE K0TOP:E AMEND MecTo 30308 AcTERe eHbpayw;
& — NoCTOAHHAR, oyCcNoBNSHHAR CTETHYECKAM HANPARSHWEM BCNedCTEME JeACTREWA CAN FPEEXTAYMA, MMTa;
5 — NpEAEnsHan NPoMHOGTE GNA TOACHHHYHOTD OTASNE NO3E0HOMHWES ¥ YENOBEKS B BoapacTe (b + i) neT, MMMa;
b — BO3PACT, B EOTOPOM HEYANOCE BOINeRCTEME BNBpayM.,

Ang noze, KOToOpYH GhelYHO NPRHAMEET BOOWTENE B BPEMA YNPEENEHWA TRAHCNORTHE M CPEACTEOM, THMHWH kM
CHMMTAT IHAWEHHE & = 0,25 MIMa.

dHaveHe 5 33EMCUT OT NAOTHOCTH EDCTHOA TEEHM NOIBOHKA, KOTOPAR OBLIUHO C BOIPACTOM YMEHSWASTCA.
B peaynerate nafopaTopHuy wooneaoaaHid Suno Nony eHo cNedysiies CooTHOWEH Me Mexay Bennnsame 5 MMa, »
aoapacToM (b # 1) roge:

5= 8.75 — 0.066{b + ). (A4

B yonoauax Gonsiu o @HOBBALYENEHOH HIMEHYHBOCTY NPHHATO CHWTaTe, wTonpK K < 0,6 eepoRTHOCTR Hefinaron-
PHRTHOMD BOSARACTEXA BHBDEUMH C MHOKECTEEHHEMH WMNYNLCEMU H 300poB0E Yan0Bexsa Mana, 8 npx § > 1.2 — Be-
MNHEA.

[MocnegoEaTenbHES PECHETE B COOTEETCTEWA © thopMynodl (A 3) NOLAILIBAKNT, WTO YENOBEE, HE KOTOROND BO3geA-
cTEme BWbpauny Havanocs B 20-neTHes BoapacTe (b = 20), QocTurHaT 3HaweHsA R = 0.8 « 65 rogam (0 = 45) B cnyuas.
SCAM CYTONHEA 0038 Bo3gencTERA 5 GyneT pasna 0.5 MMNa. fna Toro we senceexa x 53 roqas ssakadde RaocTiraeT 1,2,
ECW CYTOMHEA Q038 BOINSWCTEWR S, Gyaer pasqe 0.8 MMa. Npw pacyeTar GuA0 HCNONBI0EEHO APSANONOKSHHE, 4TO
HENoESK NOAESPraeTon BoIgeRcTere endpayni 240 aneid 8 rogy (M = 240). EcnM 3HGYEHEE WHOE, TG COOTEETCTEYHIWHE
ApelentsHs e aHadera AnA.5 By ayT nomyyeHsl ymaosenen yucna 85 {nne 0,8 sa koadich numnesT {240 VE.

I PAMEYEH®EE2— Mo MEpS HAKONNeHNA CNETE NEFHMEHEHHA HACTOAWS NS CTAHAEDTA SHAYEeHWA Snd\. CONQOBo-
OEKWHe COOTEETCTAYOWL WS AP eKTel UIMEBHEHWA COCTOAMWA 3Q0p0BeR HENOBSKE, MOTYT GeiTe YTOMHEHBI.

Mpoueaypa oysHEW HEBNAraNpUATHOMRD BAMAHKA BrEPALMKE HE 300POBLE YENOESHE HE OCHOSE PACYETA 036 YOKO-
PEHHA NPHBELEHS HE PHCYHES A1

A3 MpumMep oyeHEH HESNAron pHATHOrD BRAWAHWA BHGPALYHM HA 300D0BBE

MamepeHiA NpOBOGWAN B TeueH#e 2.5 MKH HE MBCTE CHASHER BOOHTENS BHEQ0POMHOID TREHCNOPTHON CRefCTRa
B0 BPEMA 8r0 DENEEHHA.

Feakyue NoIE0HOMHMER PECCYMTEHA B CODTRETCTEMM G oprynase (1121w [3). Ha pucyHie A 2 NOEE38 Hel BXOOHDR
CMIHAMN W PACYETHEIR CHIHAN OTENHKE B HANPEANEHEWA ¥ HA NEgUOREe BpemeH oT 75 no 80 o,

NN pacYyeTs 40361 YECKOPEHWA B COOTEETCTENM CEapMynoH (4} Bhink ONpageNeHE NOKANEHES WAKCH M ysisi @ MUHW-
MyMsl OTENWHEE ANA HARPEBNSHAR X W | ¥ NOKENEH S MEXCHMYMEl OTENMKE ANA HENPEBNEHAR 2,

AHEYSHWS O3 HA NEpHOAE 3anWcH 2,5 MiH SN0 pACCYWTAHD KEK KOPEHE B-A CTENEHW 0T CYMMB 3HAYEHWA NOEaNE-
HbIX MEKCHMYMOE (0 $O0Y N0 ), BOIB8NeHHEX B B-1 cTenaHs. B pesyneTATE MONyYeH

D, o ime = 5,6 Wi,
Dy samin = 13,6 mic?;
O, g an = .26 Wic.

B npeanonosaHdEd, 4TO 38NMCE CHIHANE YCROPEHWR RENASTCA THNMYMHDW OANA YCROEWA, B K0TODR X paﬁmaer BOH-
TeNk TREAHCNORTHOND CPEACTEE, MHTO BOIGEHCTRHE EHGPEH;HH HWMEETMECTIE CEQHEM B TEHS HHE 30 mne 28 FIEES-I:I'-FHPI.CIEH k.
W3 D OopMY N {51 Mo=EHD MONYHWTE IHFHEHHE CPEOHSW CYTOHROW J0akl YOKODEHHA:

D= B,6(30/2,5]' = 13,0 mic*:
D, = 13.6(3012,5)' = 20,6 mic?,
D = 7.2(30/2,5)" =109 mici.
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Pucysor A1 — BNoK-CEeMa CUEHKH HEBNATONPUATHOMO BENHAHKA BWEDAL®M HA 300p0BEE HENOBEHKE

Mo qopMyns (A 2) oNpegenaAnT CyTOUHOS IKEHEANSHTHOS NOCTOAHHOE HANPAKEHUE!
S_, = [(0.015 x 12,08 + (0,035 « 20,6 + (0,032 = 10,8)°]'® = 0,72 MMa.
PaiyneTaT NOKEILIBEET, ST0 AAHHHIE YONOBWA B03felcTads BMBpAUWM RENATCA CpeqHwdi (0.5 MMa < 5, <
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750080 ¢ ofwero neprona dasmepeHua Bulipauue
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Npunoxesse B
{cnpaBoqHoe]

EnuanHe Bo10eAcToNA MHOKECTESHHLIX VIAROR W NPUHUMAEMOR NOAkI
Ha NOACHWUHLIA OTARN NOAROHOYHKKA

MocnegosasWR NOKAZANK, 4T0 MEKND3BOHOMHEIS QUCEH, CEAIKM M MBLLILE (MAMKMS TEAHA] NDLBERKEH B DHCHY TRER-
MATHYECEHX NOCNESCTEWA B PESYNETATE MHOTORDATHOID BO30SACTENA MEXAHUHECHHE YEP0E MO CNEgYHI WM TRAYAHEM:

A) MNO33CHAAWErD YaNo8EEE MOMET BRI3EATE NORBNEHHE MEXEHHYECKDND HANPRAKEHWA B MEHNOIBOHOMHE X GHCKA X,

b) paaneuue 8 NO38X MOKAT DKAIATE BNUAHWE HA OTHNHE B OTEET HA B0308ACTEHWE MEOHECTESHERE YAAPOE, TAK 4TO
pEaNsHLIR OTENNE He GyQeT COOTESTCTS0EATE HCNONEIYEMOA PACHETHON MO ENH,

C] MEENDIBOHOMHEIR QWCE MOMET AIMEHATE BHYTREHHES QABNSHNE, CMAMATE GoNe, YOHAKESTE 28 WK warkGaTecs
{NepEeKAWKMEATEEA ) N0 BO3AEACTEHEN MHOTOKPETHE X NDHNOHEHWA HATRYIW,

d) CErMEHTMEHNOIBOH04HOA oBnacTi, NPUECOMMEIA B AEMHEHWS, 3ABHCHT OT TG0, HACKDNEEO NPaEWNEHD paboTa-
ET HEPBHO-ME W EHE A BNNAPAT BKTHEHOA W NACCMEHOR CTEGUAMIALNW, NPENATCTE YR LHA HArHG2H M (NEPeRaWU UBEHMM |
OHCHOB!

8) YEAP MOMET EhIZLBATE HENPUATHEE CWYLGEHWA, HbiTh BHEISNHEIM, HEOHWIAHHEM, i NOTOMY BH38IEATE Y ped-
MEDHYH PEEKLWD MBIWEYHOID BNNAPETE;

f1 yoap, ccofeHHo MHOTOKPATHD NOBTORSHHLIR, MOKET NEHMBECTE K A2rnby [NEpEOCY ) B CETMEHTE ABWHEHNWR BCNa]-
cTaMe HecnocoGHOCTH HE BEHO-MEILEYHOTD BNNANATE CREArMPoEaTE QOCTATOMHD BrCTPo, 4Tobkl XOMNEHCUPOBATE BHEW-
HEE BO3I0EACTERE.
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MpunoxeHue C
[cnpaeoYHoe)

Mcnonesilopadue pakyppeHTHOR MOQEnd HERPOHHOA COTH ANA NOMyYaHHA OUaHKN
YCHOPEHUA PearlWH NOACHHYHOMD OTASNA NOIBOHOYHHES HA MHOMECTESOHHLIS YIapE]
B HANMPABNEHWWA OCH Z

HECNEpHMEHTANEHE B HCCNB00BEHWA NOKAIEAMNM, 4T0 WCNONEI0EAHME NUHERHOR MOSENKW ANA PECYETE GTENMEA HE
BXOAHOS BO3NGACTEME NOACHAYHOND DTAENE NOIBOHOYHWKA, OTHANHEDOERHHOR NPK HASKOM YPOBHE BROOHOR sMBpaygmHe,
NOWUEGONT K 33HWHEHHEM FREIYNETATAM, BCNH YpoBSHE BXoqs0n BMlpaure sozpacTaeT. BONee TOMHLIE PEIVNETATE NO3E0-
MAST AONYHHTE KENONEF0BEHNE HENKHEAHEX Moaened. [na Hax0sLeHRA CUEHKR YCKOPSHAR PEAKLWA NOACHUYHOID OTO8-
Ma NO3BoHOHHAKS HE BXOOH0S BO3NSACTEME HA NOOYIWER CHABHER B HANPAANEHHNA £ MCNONEIOBEHA PECYDDEHTHAA MOOENL
HeRpoHHOA ceTh (PHC ). JaHHar Monene BRCCHATAHA ANA “eN0BEES, CRaALErD B cEoB0anol No3e, ExNpAMUELLIMCE, B3
ONCPE HA CNHHEY CHOEHER.

VICKYCOTEEHHER HSAPOHHAR CBTh NPeacTaanasT cofod KOMNMNAUMK SNTORPHTMOE, NOIE0NAKWHE NOCTRPOMTE
MOOSMNE HEMIBSCTHOA CHOTEME! NG MIBECTHSIM CHIHBNAM BXO08 W BRIX0AE oM. Gopmyne (2] @ (3] CTpyeTypa Mogenu
npegcTapnaeT cobol HEKDTOPOS YHCND BIZHMOLE ACTEY LIKE SHEMEHTOR UMW KEAPpOHOE. KERALA HeRPOH NDCSNE NoCTYN-
NEHWA HA BXO] BOANSACTENA ¢ COOTEETCTEYS WM BECOM OCYLSCTENAST M0 HenvHeAnoe npeclpailoBaHke B BRiX0OHDR
CHTHEM U 1)

CHcTemMy OnWouiBanT Habopom BecoBst KO3QPUUHERTOR Wy, NONYYEEMEIX B X008 OBy4SI0WHY IKCNEDUMEHTOR,
OIGUWA BRNGO CHOCTEME NPEOCTARARST COBoR NMHBAHYID CYMMY BIBSLIEHHEY BREOO0E KAMADTD aneMesTa (Hefpona). B
PHC peansicsana oSpaTHEA CEAIEL HEPEI NOSAWY HE BXOM BEIXOQHEIX CHIHANOE & 3808pMEoR 8,0t — 1. Taxis ofpazom,
BXOAHEE CHIHANE CETH NPeOCTAENAT CoBol COROKYMHOCTE I8ABDMARHE L BX00HLIE CHIHANDE CHOTEME! (YCROPaHWE HE
NOAYLWES CUASHEA 8 ) W 388PHAHHEX BEXOOHEIX CHIHAN0E CeTH (@ ) Mockonsky Kaxasf BHXOAHOA CHTHARN ABRASTCA
dyHEL e BOeX NPEOWECTEYHAHY BXO0HX ¥ ERXOAHEIX CHIHaN0E, PHC npencrasnaet coBoll cylBcTEEHHD HEMMHER-
HE A haNe TR C BEcEOHBMHOR WMOYNECHOR XAPAKTE DUCTAROR.

Ofyvansa PHC nporogunock ana eBpaL WA M yAAP0OE B HANDABNSHKHA Z 8 JWANA30HE BMNINKTYL oT —-20 go 40 mict u
B AWER&soHe “8cToT oT 0,5 go 40 My, HENWASAHOCTE MOGENN W COOTRETCTEEHAD HEEOIMOMHICT: 88 SECTPANONALRK HE
OpYTHE QHANE30HE OTpEHU-MMEaST 0BNaCTE NEPWMEHEHWA METOAE, VETAHOENEHADMD HECTOAWWM CTEHOBDTOM.
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PaipaSoTia KOMNLOTEPHEIX NPOrpaMM MA PACYETS OTKNHMEA M 403kL| YCHOPEHHA

D1 OBwre nONOKEHHRA

Fac4er yokopeHUA OTKNWES &, N0 CUTHANEM YCKOPSHHA &, B HENPAENEHWARE X U ¥ MoxeT SkbiTe OCYIWECTENEH ©
NOMOLUsD M0 BE X NPOTPaMM, NPedHEZHAYSHHBIX GNA BbiYHCNEHHA YRAPHOMD CNeLTRE NFoYecod. (NS pacusTs 4036 yoKo-
DEHKA B HENPAENEHKW ZCTAHGAPTHON NPOrPaMMEl HE CYLIBCTEYET, HO 88 MOKHO HANKWCATE CAOMOLUEH CTAHOBPTHEIX MAETE-
MATHYECEMY NP HNcHeH d. [TpuMap TAKoR NPOrpaMaEel, HanUMCaHHOR B MATLAB™, npueegeH B pazaens 0.3,

2 TecTOEBIA NpHMED

HacToAwWd npuaep MokeT BeiTe MCNONEIOBEH 4Na npoBepkd paBoTocnocofHOCTH NporpaMm . BrogHol curHan
yCEOpEHEA &, (f) HA DOAYWES CHASHSRA QNA Ka®AO0rd W3 TPEW HENPARNEHWA WiIMepeHWi npedcTaanaeT cofod Kyood-
HO-NAHEAHYH ©YHELAD, COCTORALLYED M3 WEETH OTPESKOE NPAMEE. KEs0s@ OTpes0) ONMOH BRETCA NWHERHOR QyHELWER
g0t = oyt + oy Bnavennn koad Uy MEHTOR ¢, M &, VER3aHE 8 Talnuue D.1. PacueT peakydun NDACHAYHOTD OTRENE NoIE0-

HOMHHWKEE SONXEH QAT PEIYNETAT B BMOe Pyskuui, w3oBpEReHHBX HE BUCyHHe D .1

Tadnuya 0.1 — KycouHo-NMHENHE R @ yHEUMA TECTOEOTD CHTHANS

Homep ofpesma fhynolsd 6y, Mt [ mict Ouanason vasMenadas &
1 40 G=f<0,08
2 0 005 <102
3 —-20 3 0.2 <r=04
i i -2 Dd=<t=05
5 4l —-22 05<it<0,55
5 a 1] 055 <¢<2
e g By
25
20
1.5
14
0.5 A
a 3
0.5 \

4.0 A
-5 \
23 {
25 I
a 02 o4 04 OB 10 12 14 18 18 20¢

&) BrooHoW cHrHan YOROpEHWR HE NOOYWEe CRABHER

PH{-':.I Hok 0.1 — TacTosan BXOOHAR PYHEUHA W PACHETHREIS OTENHIKA, NONYYSHHBI2 B pelyNeTATE HCNONL2OEAHWA
KOMNeDTEDHOA NPOrPaMMel (YEBIAHL IHEYEHWA OCHOBHEIX NOKANEHE X SHCTRPEMYMOE & Hn'E-'E:I [J’-H cT 1}
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Pacynox 0.1 — TeCTORRA BROAHEAR PYHKLUWA W PACHSTHEIE OTEAMKH, NENYHEHHES B DE3YNLTETS HCHON=30BAHHA
LOMALKTERHOA NPOTPEMME! {YEEI3HE 3HAYRHWA OCHOBHEIX NOLANEHLIX 3ECTPEMYMOE B MicE) (nneT 2)

0.3 Npuwmep nporpasme gnA MATLAB®E
functlon SpineAccipath, xfile; yfile, zfile]

Y% SpinaAco: Calculates the human response of the spine, alk, aly and alz, and also Dx, Dy and Dz,

% from acceleration measurements in the seat.

Y path: Directory In which the measurement files ara located.

Yxfile, yfile, or zfile: ASCI file with a timea vector in the first column and the measurement resull in the -, y- or
% z-direction. asx, asy, or 85z, in the second column,

%If any ofthe filenames s given as an emply string ', cakculations will not be perdormed in that direction

% subfunciion calls
It wfile~ "

figure(1}

clf

SpineAccxXyipath, xfile, '=');
and
If wiile ~ '

figure{2}

clf

SpinedccXY(path, yille, vl
and

12
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if zfile - **
figuref3)
cff
SpineAccZ(path, zfile);
end
functon SpimedccY{path, file, Xory)

Y%SpineAccXy: Calculates the human responae of the spine, alx, aly, D= and Oy from accelaraton
% measuramants in the seat. The reault la stored in the file - al txt, along with the time
WECIOT

%ioad input file
as=load|{[path, file, ' tt]);

Yaeparation of input time data measvrement data
tima=as{, 1}
as=as(;.2);

Scaloulation of alft)
a=[1,-1.95F115.0.963849);
o=[0.0182752 0 00433451 -0.0167763];
ai=filterib,. a, as)

Secall the function CountP eaks to cakculate Dk
Dk=CountPeaks(al, Xory);

Yeplat the resuit

plot (tme, a1}

titke {file)

fegend(|'D", XorY, " =", num2sir{Dk)j, 1}

%%add the time column to the calculated response and the calculated value Dk 1o the last row end second
ecalurmmn

at=|time, at; 0 Dk];

eval (| zave °, path, file, ' _al. txt at —ascii—taba’])

functon 5 pinefcc? (path, zfila)

%EpineAccE: Caloulates the human response of the spine, alz and Oz from acceleration measurements in

% the seat. The resutt is stored (n the file zfile_el.ixt, along with the time vector.

Yepath: Directory in which measurement files are located.

Szfila: ASCI file with a time vectar in the first column and the measurement result, asz, In the
% second colummn:

“hoad input file

asz=load {[path, zfile, ' et )
{['sawve’, path file,' _al.txtalz -ascil—tabs ']}

% separation of input time data and measurement data
time=gsz({:, 1};
asz=asz(: 2

Yextansion of asz with & samplas
asz=|0; 0; 0;0; 0;0;0; 0; esz];
Ypreallocation of memony
alz=zeros (size (asz)

x=zeros (length (asz), )

Yconstants

w=0.001 30 001841 —0.00336 0.01471 000174 0.00137 0.00145;
—0.00646 —0.00585 —0.00539 0.01544 —0.00542 0.00381 000467
—0.000%1 0.02073 000708 —-0.00091 000255 —0.00216 0.01001;
000868 -0.02626 000438 -0.00595 000774 -0.00034 001283,
000204 000570 000330 -000065 -0.00458 —000417 -0.00464;
000158 000859 000166 0.00490 —0.00&46 0.00087 —0.00797;
000361 000490 000452 000070 -0.00604 -D.00G3E -0.00528;
000167 -0.00008 000743 000745 001085 000827 —0.00341;
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=0.00078 -0.00264 000771 §.00600 -0.00908 0.00504 0.001235,
000405 —0.00210 000520 000176 —0.00485 -0 00108 0.00451;
0.00563. 0.00218 —0.00105 000195 0.00296 000190 000306
—0.00372 0.00037 000045 000167 000288 —0.00448 0.00216;
=0.31088 -0.95883 067105 0.14423 004063 0.07020 1.0330]

w = [57 06539 52 32773 4979227 531688558, 02619 2770550 7234446, 21.51958];

Yhcalculation of alzit)
fort= (9 : tength (saz}j);

for|=1:7
it Jl=sum jalz{t—1:—1 1 —&) twil:d, jj}+sumjasz{t—1 =1 1-8) w512, |}
w1, [k
it j1 = tanh (x it j));
end
Slz(t] = s W1 T T T W B,
and

alz=alz(9:1=ngth (asz]};

sacall the function CountPeaks to calculate Dz
Dz=CouhiPeaks (eiz,"z");

Y% plot the result in figure 3

plot {time, alz)

title (zfite)

legend {[' Dz =", num2strilz]]. 1)

Y%add the time column io the calculated responae and the calculaied value Dz to the test row and second
%hcolumn

alz=[time, alz; & Dz);

([ save ", path, zfile, * _al_ txt aiz —ascli -tabs 7]}

function Dk=CountPeaks [alk. xyz)

Y%iCountFeaks: Calculates Dk from the input aignal alk.

F el Calculated output value Dk.

Yaalk: Input vector: Cne colum n with the response aik.

Yo xyz: String exprassion: 'x', 'y or'z' depending on which diraction the input vector representa.
D=1,

I=1;

Id1=1;

Id2=1;

Yeeetthe array pointers i1 and id2 each time slgnal changes sign (+/-}and find the maximum betweenid1 and
Shid2
for 1=1 : 1ength {alk) —1
fFitfalk (=00 & {alk (i+ 15= 00| ¢falk (<0} & {falk{i+ t)= 0}
id2=1;
if @bk (Id2)y =0
fmi; dnd] =minc((akk (A1 2 )0
if{{xyz=="z"}|(xyz=="Z"})
mx={0;
end
alae
fmx, ind] =max [{alk {d1 : d2)))
end
Dk=Dk+mx * &6,
idi=id2;
and
and
Dk=0k* (1/6)

FOCT 31191.5-2007, Bubpauus u yaap. UamepeHue obLuei BuGpaumm 1 oLueHka ee Bo3aeicTBUS Ha Yenoseka. YacTtb 5. Bubpauusi, coaepallas MHOXeCTBet
Vibration and shock. Measurement and evaluation of human exposure to whole-body vibration. Part 5. Vibration containing multiple shocks


http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-31191.5-2007
http://gostexpert.ru/gost/gost-31191.5-2007

rocT 31191.5—2007

Mpunoxenne E
(cnpaBoqHOe]

NepeyeHs TEXHHYSCKMX OTKNOHEHHH OT APUMEHEHHOND MEKAYHAPOAHOTO CTAHAAPTA
HCO 2631-5:2004

TaBnuwya EA

Pasgan, noapasnen, nyHer,
Maawdaraymnn
mogryHKET, TABNMUA, NpRnoKeHue

2 HopMAaTWEHE B CCbiNEA NononHed counkon H#a FMOCT 12.1.012—2004 aCsecrewa cTangapros Gelonac-
HOOTH Tpyoa. Brpayuosnan BesonacHocTe. Ofwme Tpedosanuas.

CownkaHa «MCO 20411990 Bubpauna v yoap. TEpMUHE H ONPERSNEHHAR 38 ME-
HEHE CcoeNEol Ha FOCT 24346—80" «Brfpaura. TEpMUHE W ONpEOENEHHRAY.

Cownka HA «WMIC0 2631-1:18%7 Bebpauwa v yoap. OusHEs Bo3geRcTERA ofuwei
pulbpaumnr Ha udenoseka. Yecte 1. Obwwe TpefioEaH@As 3aMesHBHE CCHAKGA HE
FOCT 31191 1—20047 aBufipayua u yoap. Masepede obwed Bulpaydn « cuysHLa e
Bo30edcTEMA Ha yenoeeka YacTe 1. O8wue tpelopaHmaAe.

Cownka Ha « MCO 5805 1997 Brbpauywa @ yoap. BoagedcTexe Ha wenoeexs. Tep-
MUHBL W ONPEOSnEHHRS MCKTINYEHE .

Cowinka He « MCO 80412005 Boagedcrase enSpaywi #a venoeexa. CpagCTeEa W3-
MEpEHAAS JAMEHEHE CoRNKGA HE «OCT MCOD B041—2006" Bulpaysn. Boagenet-
BHe BNEPELMA HA wenoEekd, CpencTea MaMepesnis.

Cownea HE «MCO 10326-1:1092 Bulpayma. MeTog ouyeden axlBpaund cHieHAR
TRAHCNDPTHEIL CREACTE B YCNoEWAL nabopaTopHex HeneTaHWE. YacTe 1. Ofwwe Tpe-
GoEgHHAy IBMEHEHE COENKOR Ha «MOCT MCO 10228-1:2002" BuBpauws. OusHxa
arbBpaune CHOeHNWE TPAHCROPTHEY CRENCTE N0 peayneTatam nabopatopHus Honwe-
Taddd. YacTs 1. O8wwe TpefosaHHnn

Bubnuorpadgna CTRpYETYDHEIA SNAMEHT WCKNHYEH

Y CTeneHs cooTRETCTENA — MEQ.
Yl oTenene conTReTeTEMA — MOD.
Y CTeneHs cooTaeTcTakwa — 10T,
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