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Mpegucnoewne

Ll@nu, 0CHOBHES NPUHUWNEL M OCHOBHOW NOPAQOK NPOBEOSHWA paboT No MexrocyAapcTEeHHON CTangap-
THaauWM ycTanosanesel FTOCT 1.0—582 sMamrocygapcTeaHHan CHCTEMa CTaHaapTHaauny. OCHOBHBIE NONOHE-
HuAn U TOCT 1.2—87 «MewrocygapcTeeHHan CUCTEMAE CTaHdapTHIAUMK. CTaHgaPTH MeRIocy0apCTEEHHLIE,
NEaeKna, PEKOMEeHIALWK Mo MEMMOCYJApCTEEHHON cTadfapTwiaudd. MNopaook paszpaboTel, NDUHATAA,
OBHOBMEHWA W OTMEHE 2

CerageHMA 0 cCTAHOAPTSE

1 NOArOTOBNEH OTHPRITRIM akLdOHEpHEM OBWEcTEOM «HayuHo-WCCNEOoBaATENECHWA LBHTD KoH-
TPOMA ¥ AXErHOCTHEM TEXHWHBCKWY CMCTEM? Ha OCHOBE cOBCTBEHHOMD ayTEHTHHYHOIO NEPEBOAA MENDYHAPOL-
HOMD CTaHOAapTa, YKA3IAHHOMD B NYyHKTE 4

2 BHECEH Meawrocy 4apcTBaHHbIM TEXHWYECKHMM HOMHTETOM NO cTasgapTuaayuy MTK 183 «Bubpauwa
W yaapm

3 MPUHAT Mexrocy0apcTEEHHBIM COBEBTOM NO CTAHOAPTHIALUMK, METPONOMK W CepTUdEaume (npo-
Towon Me 31 o1 8 wowa 2007 r)

33 NPUHATHE NPOrONGCOBAn;

H:FHTHD'E HAHMMEHDESH HE I?I:‘P-IHI:I “ﬁ,ﬂ. O HEl ‘BDEPHLI.I.HI‘IHDIE HIAMBHOEAHAS HIUESFHAMEHOra DF\I&I‘IH
rt MK WSO 3188 04—97 fia MK (MO0 31667 004 —B7T A CTAH AR THIALHA
Aaepbangwas AZ ABCTAHOBPT
ApreHdR AM MUHTORra£0 HOMEAIBMTHA
Banapyik BY Macetanpapt Pecnybnigd Banapycs
KazaxcTad K2 MoccTaHgapt Pecnyfinuen EasaxcTad
KEl prel3cTaH A KelpreiscTaHgapt
Monoosa h i Mongoea-CrasaenTt
Poccuiceas $egepauyna R PocTesperynHpoeaHHE
TansuencTaH Tl TageuEcTaHOApT
ValerucTEH uE VacTangapr
Yupaus=a A FocnoTpaboTaHnapT YEpauHil

4 HacToAwviA cTasaapT ABNAETCA MOWEMUMPOBAHHBIM N0 OTHOWEHWID K MENAYHADOOHOMY CTAR4APTY
HMCO 2631-5:2004 « Bubpauma 1 ygap. OueHea soagedcTBus obwel snbpayuy Ha yenoceera. Hacte 5. MeTon
OUeHKY BWEpALMK, COnEpHAaER MHOKECTEEHHEIE YOAPHBIE WMMNynsckis (IS0 2631-5:2004 «Mechanical
vibration and shock — Evaluation of human exposure to whole-body vibration — Part5: Method for evaluation
of vibration containing multiple shocks: ) nyTaM WaMeHeHua Co08DHaHMA NONOHEHWA, 00 BACHEHWE KOTOPOMD
MNP BEOeH0 BO BREOEHWKA K HACTOAWEMY cTaHAapTY. MonHLIA NEpeYsHe TEXHWISCHMX OTENOHEHWA B BUOE HIME-
HEHWA B TEKCTE CTAHAApTa NPUBELEH B NpUnoweaHdd E.

MexgyHapogHeii ctaspapt paapabortan MCOITE 108/TK 4 « BoapedcTense ubpacmu 1 yaapos Ha Heno-
pekax. Mepeaon ¢ aHrMMACKone Aasika (en). OdHMuManeHEe IKIBMINARE MEXOYHAPOAMLIX CTAHOARTOR, HA
OCHOBE KOTORBIX NOOrOToORNEH HACTOALIMA MEXTOCY JaPCTREEHHBIN CTAHOADT W HA KOTODLIE SaHbl CCRIEM, MMe-
KITCA B POCTEXDENY THDOBAHMM.

CTenasHs COOTEETCTEMA — MogudHynpoeanHan (MOD)

5 Npwrazom DeOepansHOro aréHTCTES No TEXHWYACKOMY DETYNUDOBAHWID W METponorM oT 10 wona
2008 r. Ne 138-c7 mewrocynapcTeeskbid ctasgapr NMOCT 3119152007 (MCO 2631-5:2004) peages B
AedCTEME B KAYECTEE HALMOHANBHOND cTandapTa Pocouickod Tenepaumi ¢ 1 oktabpa 2008 1.

& BEEJEH BMNEPBBIE

Mrghopsmayus o esedenuy & dedcmaue (Mpexpalyesuy dedcmeuys) HacmoALwe2o cmandapma nyanuy-
@IMCA 8 yKazamene v HayuoRansHee cmaMdapmsis.

Mughopsauua of uaMeHEMUAX K HECMOoAWaMy cmandapmy nyfnukyemcs a8 ykazamana (kamanoze)
wHAYUOHAaNEHLNE CMaKdapmils, 8 MeKCIT? UIMaHEHU] — & UHboDMAYUOHHELX YKazameanay « HauuoHansHsne
cmakdapmsis. B cnyyYase nepecionips Wil oifiMdatsl HaCmMoAweso cmandapma coomesmocmeayinian utHghop-
mayus Oy dem onybnukoaara & UHihopMayUoHHOM yiasamene « HauuoHansMse cmandapmers

B CrangapTiadops, 2008

HacToAWwWA CTaHoapT He MOXeT BTk NONHOCTE MNK YACTHYHO BOCNPOMIBEAeH, THPAMWDORAH U pac-

NpoCTRaHeH B Ka4YecTee odHMUManesHorne Magadia Ha Teppuropir Poccrickod Pegepaymu Des pajlpelueHMa
PenepansHoro argdTCTBa No TEXHWYECKOMY PEryNUpoBaHHI0 ¥ METPONOrMA
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B ofiujem cnydas ANA OLEHKE #0naronpeEA THONY BENWASHA 8 300P0BEE, OCHOSAHHOM HE PACYSTHEIE IHEEHWAX

AOZE YOCHODEHWA, MOXET Bk Te MCNONE30BEH NGK3ZETENE R. 3T0T NOKASATENE cnegyaTt anpenensTs Ha3 NPOTRHEHWA DAGE
nart, NpAHHKMER B BHAMAHAS WIMBHEHWE BOZDACTA YENGESKS (¥ CERIEHHOS C 3THM YMEeHEIIEHWE NEOYHICTHE THHHEH] L]

HAPACTEMNUWAE BPSMA B0308ACTEMA, N0 DOPMYNE

:- s g 8 L&
|

roe i — Yoo gHed B Toay, KOTGE WMEeaT MeCcTo Bo3aeRcTERE BHOpAYKY,
/| — nopRAgKOBRA HoOMER rOga;
1 — YMCHo NET, B TEYEHWE KOTOPRIX AMEN0 MECTO BO3AeRcTERE BHOpayHe;
& — NOCTOAHHEA, CBYCNoOBNSHHAR CTETHYSCKEM HANPAKEHWEM BCNSACTEWS EACTEHA CHN FTpaERTAYRE, MMa;
5 ,— MpegencHas NEOMHOCTE 4NA NOACHHYHOND 0TAENE NO3BOHOYHWES ¥ YeN0BeKa B BoapacTe (b + i neT, MIMa;
b — BOApACT. B EOTOPOM HEYMENOGE BOI0ERCTERE BREDELHA.
Angm oz, kKoTopyn cleyaH0 NPRHWMEET BOOWTENE B0 BREMA YNPABNEHWA TPAHCNOPTHE M CRBSCTEOM, THMHWH ik
CHMTAKT 3Ha4YaHHe ¢ = 0,25 MMNa.
3HaYEHWE 5 3SBMCMT 0T NAOTHOCTH KOCTHOA TEBHM NO3BOHKA, KOTOPAR OBHYHO C BOIPACTOM YMEHsWESTCA.
B pesynetate nabopatopHeix vccnegoaadnd Bulno NoNyYeHo cCNegytues COOTHOWEHWE Mexay BenvrHame 5, MMNa, »
aoapacToM (b * 1), roge:;
5 = 6.75 — 0.066{b + 1. (A4

B yvonognax BonNsw ol sHOREALYANEHOR KAMSHYMMBOCTH NPUHATO CHMTATE, YTa npK R < 0,8 eepoATHOCTE HeBnaron-
PUATHOMD BOZAEMCTEHA BMEBPELMH ¢ MHOHACTEEHHE MW UMNYNLCEMM HA 300pOELE YENOBEKEE MANa, A nps R > 1.2 — Be-
NHEEA.

MocnegoeaTensHee pECHETH B COOTSSTCTEWM © hopmynoll (A 3) NOK83ILIBA 0T, YTO YEN08eE, HE EOTOPOND ECagen-
cTEme BWbpauny Havanocs g 20-neTHen soapacte (b= 20), gocTurseT gHasedan K = 0.8 « 65 rogam (n = 45} 8 cnysae,
SCAW CYTONHAA 4o3a eoagencTama 5 GyaeT pasna 0.5 MMa. Ana Toro ke wenoeeka k 65 rogas asavexve R A0CTHrHeT 1,2,
BCNW CYTOMHER Qo3E Bo3nsdcTeNA 5, ByaeT pasxa 0,8 MNa. Mpe pacyeTax GuNo KCNONL30EEHD NPEANONOHEHAS, 4TO
HENoESK NoABepraaTcn BoagefcTansd endpagun 240 gHeld 8 rogy (N = 240). Ecnu 3Ha¥eH#EE WHOR, TE COOTESTCTEYHWME
NpegenkHE 8 SHENEHWA ANRA 5 By ayT nonyyeHs ymEoxeHned yicna 0,5 {nne 3,8} wa kosdodrynesT {24 00W) Ve

n pPHAMBEYEHNE2— Mo MEpe HAaE0NNeHnA CNeTE NEFAMEHSHWA HECTOAWSN CTAHOADTE SHAYMEHWA Em:l" CoON@Easoik-
SaWAe CoOTEETCTEYHILL WS E¢I¢IEH.TH HIMEHEHWA COCTORAMWA 3QOP0EER HENOBSEKR, MOTYT falTe YTOMHEHBI.

Mpoyeaypa oysHEW HEBNArSNDUMATHOMND BAMWAHAA BEXEPaAUMYE HA 300P0BEEE HENOESHS HE OCHOSE DACYSTE N0A6l YOKO-
pEHHA NPHBEEHE HE pRCYHES & 1.

A3 MNpumep oyeHEW HEBNArONPUATHOrD BNMAHMA BABPAYMY HE 3R OPOBLE

MamMepeHUA NPOBODGWAN B TeveHHe 2.5 M#H HE MECTE CHESHER BOOWTENR BHEAODOMHOND TREHCNOPTHOND CPagcTEa
B0 BpEMA &r0 OEWSSHAR.

PearkyuR NO3EOHIMHMER PECCHUTAHA B COOTRETCTEMA G poprynassE (1).{21# {3). Ha pucyHEs A_2 NOKE38HE BXOAHOR
CHIHEN W PACYSTHLIE CHTHAN OTENHHA B HANDEENEHWM ¥ HA NEpUOSE Bpamadd oT 75 oo 80 ¢.

Ana pacueTs 403k YOHOPEHHA B COOTESTCTEWM C B opMynod (4} Seine oNpegeneHsl NOEaNEHEIS MEESHMyMB # MAHE-
Myl OTENWKS ANA HAMPAEENSHAR ¥ W ¥ M NOKENEHEE MEECHMYMEl OTHNMES ANA HENPEENSHAR Z,

3HEqeHWe DO36 HE NepHoge 3anucK 2,5 MiH Seino pACCYMTAHD KBK KOPEHE B-A CTENEHA OT CYMMEl 3H8-EHWA NOZans-
HbiX MEBKCHMYMOE (M0 MO0y o), BE0IBEeLeHHBIX B G-10 cTanaHe. B pesyNeTETE MONYHaHd:

|I:":'. LA mn = E'E H'I':E;
D, 25 mn= 13.6 mich
0, ... =726 mc,

B NnpegnonosarEl, YTo ZJANWCE CHIHANE YCHODEHWA ABNABTCA THNWMHOR 4NA YCROEWA, B E0TOpRIE paBoTaeT Bogu-
TaNk TREHCNORTHOTS CREACTER, HNTO BO3GERCTENS BHEDALWA HMEST MBCTD B CRegHENM B Te4aHWe 30 MiH 28 paBouiA eHb,
W3 BopMynkl (5) MOEHO NONYHETE 3HAYEHHE CPEAHSE CYTOHHOR B036 YOKOPEHHA!

O, = B,6(30/2,5" = 13,0 mic’;
D= 13.6(30/2.5)" = 20,8 wic?
D, = 7.2(30/2,5)" = 10,9 micl.
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Duse BOIAMICTEAN OLHER BORGHOTINN
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¥
R umses 0,5 HWEGR BAPORTHOOTR HeSAED- B Mcn100™ 0.3 MM Hedcin BMOCHTHOCT
R wmmnﬁunn HEEMUSICN PRATHOND RIS HNN B L
Emee 1,2 SICCHEN B9 PORTHICTLH Helmro- udm*uurh:mmrb
MIRMARTHON BIARHU RWGRAIMM HIrSTT PHATHOND LI HNA RO L

* Ecnd YMcno gHel Bo3gencTEMA BUGDALWE B roay CYIWECTEEHHD OTNHYAETCA oT 240, 7O MACNOE0S IHAMEHWE CNEOy-
. r
ET YMHO#HTE HE KoadgryruedT [240/N)

P ACYHOK A1 — Bnok-ceema oueskn Hedna TON@HATHOFO BENARHER EX ﬁpa UMK HE 300p0Ebe MENDEEKA

Mo chopmyne (A 2) onpe fenasT CyTOMHDS IKBUEANSHTHOE NOCTOAHHOE HANPAREHUE!
S = [(0,015 = 13,00 + (0,035 < 206§ + (0,032 = 10.9)]'* = 0,72 MNa.
PeayneTaT NOoxa36iBEET, 4T0 QBHHWE YCNOBWA BoafehcTexA eqlpaysw RENAIOTCA cpeaHwmi (0.5 MMNa < 5, <

< 0,8 MMa}c Touks 3peHHA BPEAAE AN0POEEHD YENOEEKE, KOTOPH A NOOBERranca NnoaobHomy B030eACTERN BCRE MoA K CEOEA
pEEOTE NO JaHHOA NPOgEeccHA,
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FucyHor A.2 — BxofHOS YOCHOPEHUE ¥ OTEAWE CIMEHOMD 0TA4ENA NO3E0HOYHAKS B HANPAEBNEHWA ¥ HE YYECTES BOEMEHA OT
75 0o B0 ¢ obwero nepso0a HakMmepeH A Bulpau s
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NpunoxeHse B
(cnpaBouHOR)

BnuaxnKe B030eACTERA MHOKECTEEHHLIX Yaapoe H NPHHHMIBMOR No3kl
Ha NOACHHYHLIA OTOEN NOIBOHOYHHKA

Mocnegoeasna NOK3ZENW, 4TO MERNOIB0OHOMHEIR QRCEH, CERIKA 8 MBI (MAMKHE TRAHM ] NOGEERHEH B PHCKY TREB-
METHYECEHE NOCNEICTEWA B PESYNETETE MHOTORDA THOND BO308HCTEWA MEXEH MMECENE Y JBR0E Mo CHE DY WHM NEAYAHEM !

8) NoaacHOAWEroYenoEeEa MOMET BRISEATEL NOABNSHHE MEXEHWYECKOND HANPRMEHWA B MEKNOIB0H0MHE X JHCKA K,

b) paan@uue BN03sx MOKET GKAIATE BAWAHME HE OTENWE B OTEET HA BO30EACTEHE MHOMBCTESHHEN YABPOE, TAK 4TD
peansHEE OTENHE He By0eT COOTEeTCTEOEETE HCNONEIYEMOA PACYUBTHI N MOAANH,

C] MERNOIBOHOMHEIR QNCE MOKET NAMEHATE BHYTREHHES JABNSHAE, CMAMETE BonNk, yoUNWEA Te 28 MNKW MarsBartech
{NepeHBEWMEETEEA ) RO BO30ERCTBEWEM MHOMOKPETHEX NEHNOHEHUA HANPYINT,

d) cerMesT MesnoaeoHouHol ofnacTy, NPUECAWMEIA B AEMHEHWE, 3BHCHT 0T TOND, HACKONBEG NPaBWNeHD pafora-
BT HEPEBHO-ME WEsHE A BNNAPAT AKTHEHOA M NACCMEHOA cTaBunuaIaume, NPENATCTAYIWWA HArnGaH M (NeperaLl WEa Hei )
AHCHOR;

B) YEEP MOINMET BLISHBATE HENPUATHEE CULYLWEHWA, BETh BHEIANHEIM, HEOHAIAHHERM, W NOTOMY B 36IBATE MpE3-
MERHYH PEEKLMND MBILEYHOID BNNApaTa;

fi yoep, ccofeHHo MEOIOERATHO NOBTOREHHEIR, MOKET NPHEBECTH K Marnby [NepeLocy) 8 CErMEHTE QEWHEHWA BoNag-
CTEME HecnocoBHOCTH HEPEHO-M BILLEYHOTD BNNEPATE CREarMPoEaTs QOCTATOMHO BrcTpo, 4Tofs KOMNEHCHPOBETE BHELW -
HEs BO30EACTEHE.
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NpunoseHwe C
[{cnpaEoYMHOR)

HMcnonwiopanve peKyppeHTHOR MOOENA HEADOHHOW CATH ONA NOMYYaHWA OLUSHKH
YEKOPEHWA pearkliMM NOACHMYHOMN OTOENA NOIBOHOYHWKS HA MHOHBETEEHHLIG YOapkLI
B HANpABMNEHWA OCH Z

SAXCNepUMEHTANEHE S WCCNAO0BAHWA NOKIIANK, 4TO HCNONBEA0CBEAHHE NAHERHOW MOJENW ANA PECYETE OTEMHEE HE
BXOGOAHOE BOZASACTEMS NOACHAYHOND OTAENS NOIB0HOY HWKEE, OTHANWEPOBEEHHOE NPKW HAZKOM YROBHE BXOOHOH Bnbpayun,
NEHEOOAT K 3aHHKEHHE M BPREIYNETATAM, BCNH YPOBEHE BXOOHOA BUApauns soapacTaeT. Bonea ToMHLIE PEIYNETATE NO3BO-
MAST NONYYHTE KCNONE30BEHAE HENKHERHBIX Modaned. NA HaX0eaeHAA OUBHKN YCROPEHAR PEEKLWE NOACHWYMHOD OTOe-
nanoaesHOHHWKA HE BYOOHOS BOANSACTENS HA NOOYWER CHARHER B HANPABNEHWA 2 HENONEI0BEHA PEEYPPEHTHAA MOOENR
HEApoHHEA caTd (PHC ). JaHsas MonEns pECCHMTAHA ANA YanoBea, cuqauears 8 ceafoguol noze, BeNpRMUBWWCE, Gasg
ONCPEl HE CNHEHEY CHOEHER.

MckyooTEEBHHARA HeAPOHHEAR CETe NPpeOcTAEnAeT cofon HoOMAMNALMK BNTOPHTMOE, NOIS0NAKWWE NoOCTROMTE
MOOSMNE HEKMABECTHON CHOTEME MO MABSCTHEIM CHIHAENAM BXOOE W BeiXONa (oM. dopuyne (2] @ (3]]). CTpyuTypa Mogenu
NpeacTaenaeT cobol HEKDTOPDE YHECNO BIAMMOSEACTE YR ML ZNEMEHTOE KNW HEAROHOE. KERow@ HeldpoH nocne nocTyn-
MEHHA HA BXOS BO3GeACTENA © COOTEETCTEYHILHM BECOM OCYLISCTENAET 80 HENMHEAHDe NpecipaloBEHWE B BHXOOHTA
CHIHEDN uj{rj-.

CucTeMy ONMceiBanT HABopoM BECOBEIX K030 MUHEHTOR Wy NONYYaEMEIX B XOAE OfYHAHILWY 3KCTEPHMEHTOE.
OB wWin BRG] CHETSMB NPeeTEENAST COB0R NHHBRHYH CYMMY BIBSLWSHHREY BRXOO08E HAKAOD aneMedTs (Helpoda). B
FHC peansicsaHs oSpaTHEA CEAIEL YEPE3 NOGAYY HE BXOJ BLIXOOHLE CHIHANOE C 3308 PHEOR 8,08 — I). Taxuw ofpazow,
BXOOAHEE CHIHANE CETH NpaacTaanAnT cofol COROKYNHOCTE 330RANMAHHE X BEOOHLIX CHIHANDE CHOTEM (YCEOPEHWE HA
NOOYWHE CUASHER 8_ ) W 3880 HAHHE X BEXOAHEIX CHIHAN0E CBTH (@, | MOCKONERY KAMARA BEXOOHOA CHIHAN ABNABTCA
M yHELWER BCEX NS0 eCTAYRWHE BXOAHBIE ¥ BRXOIHEIX CHIHANDE, é'Hf_': npeacTaENAET cobol CYyWEeCTEEHHD HENWHER-
HEW fHNeTp ¢ BECEOHEMHOA WMNYNECHOR XAPAKTE PMCT HKOR .

Ofyuadue PHC npopogunoce gna exBpaLna M yOapos B HANPEBNSHAH 28 JMENA3I0GHE BMANATYL oT —20 oo 40 et W
B AWENE30He 48cToT oT 0.5 o 40 My. HenwHe@HOCTE MOGENW 4 COOTEETCTESHHD HEBODAMOMHOCTE S8 FLCTPANCNALWMA HA
APYTHE JUANAI0HE OfpAHUMMESET 0BNACTE NPHMEHEHUA METOAE, YCTEHOBNEHHOND HACTOAWMM CTEHOSPTOM.

10
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NpunoxeHse D
(cnpaBouHOR)

PaapaGoTHa HOMNLIOTEPHLIX NPOrPAMM ONA PACYETa OTKNMEA W 003kL] YCHOPEHMA

DA OBwHe nONOXEHHA

PacYeT yoHOPEHUA OTKNWES &,y N0 CHIHANAM YCKOPEHHA Sy B HANPAENEHWAR X W ¥ MoweT SoiTh 0CYWECTEBNEH C©
NoMOLWsH NGB8 NpOrEamm, TpegHAEZHAYSHHBIX GNA B4 MCNEHKA YR8PHOI0 cnesTpa npoyecca. Qna pacyeTa 0oasl yoio-
PEHHA B HENPEENSHEW Z CTAHGAPTHOR APOFPEMME] HE CYILBCTEYET, HD 88 MOWHO HENWGATE G R0MOLWRH0 CTAHOBRT HIX MATE-
MAETHMECKMX NpUNoKeHrd. (TpUuMep TAKOA NporpaMuel, HanucaxsHoR B MATLAE™, npueeger & pazaens 0.3,

0.2 TecToBLIA NpHMER

HacToAWWA NpYMep MOMeT BeiTh HENONEI0EEH GNA NpoBepid paBorocnacofiHocTy NporpaMmes. BxogHod curnan
YCEOPEHHA a_(f) HE NOAYWES CMABHLA ONA KAMAOMD M3 TPeX HENPABMNSHWA WiMepeHHid npeacTasnseT cobod Kycou-
HO-NUHEAHYHD DYHELAED, COCTOALYYED M3 WESTH OTREAHoE npaMes. Kasisid oTpesok oNHCH BAETCA NRHEEHOE diyHEL e
80 = oyt * Gp 3HAMEHRA KO3P PUYHEHTOR ¢y M & YEa3aHs g Talnuue D.1. PacyeT peakyMe NOACHAYHOID DTSENE NO3B0-
HOMHWER GON#EeH QATE PEAYNETAT B BWOE ByHKEWA, WI00pERaHHEE HE PHCyHEE D1

TaGnuya D1 — HycosHo-NHHERAHAR @YHEUWA TECTOBOND CHIHANE

Homep oTpesca fynmmm &4, it Cgr mict OWanason Wik anaHaa i, ©
1 Al i} G=1f=0,08
2 b 2 005 <f<02
3 -20 & D2=t=04
d 4 -2 ODd=t=058
5 40 —22 05 =t<0,55
G 1] i) 055 =i=2

ipn Upe By

20

1.5 |

14

0.5

° !

e \
4.0

-5

-0

25

g 02 04 08 0& 10 12 14 418 18 30¢

g) BroaHoN CHTHEN YOHOPEHKWA HE NOQYWERE CROBHER

Fu CYHOR 0.1 — TecTtosan gogHan PYHELHA A DECHETHREE OTENHKE, NONYYSHHRIS B pEIYNLTATE WCNONEI0DEEHWA
KOMNeRTERHOW NPOrBaMMe [VEE38H6! AHAYEHWA BLHOBHBIX NOKANLHE ¥ SHCTREMYMOE B mic? i [J’-H cT 1}
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c} PeEAHYWA NOIBOHOMHWER B Hanpagne«sdn 2

Procynox D1 — TecToeam BX0GHER YHKLHA W PACHETHEIE OTEMHEM, MONY4MEHHE & B pE3YNETETE MCHONEI0BEHNA
0N TERHDA NPOrPEMME! {YE3I3HE SHAUEHHA OCHOBHLIX NOXANEHLE IKCTPEMYMOE B MicZ] (nneT 2)

0.3 MNpumep nporpasmMe anA MATLABE
functlon SpineAccipath, =fike, yfile, zfile)

Sh SpinefAcs: Calculates the human response of the spine, akx, aly and alz, and also Dx, Dy and Dz,

% from acceleration measuraments in the saat.

Y path: Directory in which the measurement files are located.

% xflle, yfile, or zfila: ASCI file with a time vecior in the first column and the measuremsant result in the -, y-or
% z-drection, 8sx, a8y, oF a8z, in the second column,

% If any of the filenames is given as an em ply string ', calculations will not be perfarmed in that direcbon.

% subfunction calls
if xfile ~'"

figurei1}

clf

SpimehccXyY (path, =file, ‘')
end
I yfile "

figure|2}

clf

SpinedccXY (path, yiila, "y
end

12
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if 2file ~°*
figura(3)
cif
SpineAccd{path, zfile);
end
functon SpinadccX (path. file, Xory)

Y%SpinesccXY: Calculates the human response of the spine, alx, aly, Dx and Oy from acceleration
% measuremeants in the seat. The result s atored in the file_al txt, along with the time
weasior.

%&koad mput file
as=load{|path, file, ' t=t]});

Yeaeparation of input time data measurement data
me=as{:, 1}
as=as(., 2],

Yecaloulation of alft)

a=[1,-1.957115.0 963549);
b=[0.0102752 000433451 00167763,
at=filter (b, &, as).

“call the function CountPeaks to cakculate Dk
Dk=CountPeaks(al, Xor¥l,

Yeplot the result

plot (time, a1)

ke {file)

legend(|'D, XorY, " =" num 2atr[Dk)], 1)

%.add the time column to the calculated response and the calculated value Dk to the last row and second
Ycolummn

al=|ime, al; 0 Dk];

eval (|'save °, path_file, ' _al. txtal —ascd —taba’l)

function SpmmeAcc? (path, zflle)

YEpineAccE: Calculates the human response of the spine, alz and Dz from acceleration measuremeants in

%% the seat. The result is stored In the file zfile_al.1xt, along with the ime vector.

Yepath: Directory in which measurement files are located.

Yezfile: ASCI file with a time vectar im the firat column and the measurement reault, asz, in the
% second column.

Yeboad mput file
asz=load {[path, zfile, ' tat )
i[ save ', path,file,’' _al.txtalz —ascil—tabs '])

Yeseparation of input time data and measurement data
tme=asz{:, 1};
asz=asz(: .2}

Yeextension of asz with & samples
asz=[0;0.0,0, 0,0;0;0; asz);

“prealiocaton of memaory
alz=zaros (slze (asz) §
®=zeros (length (asz), Tk

Yconstants

w=[0.00130 0.01849 —-0.00336 001471 000174 0.0013F 0.00145;
—0.00648 0005685 —0.00538 001544 000542 000381 0.00407;
—00091 02073 000708 —0.000%1 000255 -0.00216 0.01001,
000808 002626 000438 -0.00595 000774 —0.00034 001283,
0.00201 0.00570 000330 —0.00065 —0.00459 —0.0041F 000468,
000158 0.00B59 000166 0.00480 —0D.00&546 O0008TF —0.0078T,;
000361 0.00480 000452 000070 000604 —0.006368 —0.00528;
00167 000098 000743 0.00F85 001005 000827 —0.00341,

13
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—0.00078 000261 000771 Q00600 -0.00%08 0.00504 0.00135;
-0.00405 -0.00210 000520 0.00176 —0.00465 —0.00198 0.00451;
0.00563 ©.00218 —0.00105 0.00195 0.00296 —-0.00190 000306,
—0.00372 0.00037 -0.00045 -0.00187 000289 -0.00448 0.00216;
-0.31088 -0.95383 067105 0.14423 0.04063 0.07020 1.0330);

w = [5T 06539 52 32TT3 A9 TE22T S316B8558. 0XG19 2770550 T2.34446, 21.51950)

% calculatson of alz(t)
fort= {9 : 1ength (asz});

forf=1:7
#t, 1= sum falz{t— 41 t— &) twit cd, )1+ sum jasat—1 L= ot 3w 121
tw13. |k
x{t, j} = tanh (x (t, [}
e
Slz(t) = s W1 0T T 1 T« WIB),
rid

alz=alz{%:1=ngth {asz]);

Y call the function CountPeaks 1o calculate Dz
Dz=CouhiPaaks (alz, "z");

% plot the result in flgure 3

plot {time, alz)

title (zfile)

legend {['Dz =", num2stribz]], 1)

“%add the tinve colum n to the calculated response and the calcultated value Dz to the last row and sacond
Yo column

alz=[time, alz; O Dz);

(' gave ", path, zfile, " _al txt aiz -asci-tabs )

function Dk=CountPeaks {alk, xyz)

% CountPeaks: Calculates Dk from the inputaignal alk.

Y Oz Caloulated output value Dk,

Yl Imput vector: One colum n with the responsa aik.

S xyz Siring expression: ‘', 'y or 'z’ depending cn which direction the input vector rapresenta.
Ok=0;

i=1;

d1=1;

d2=1;

Yaeetlthe array pointers id1 and id2 each time slgnal changes sign {+/-}and find the maxmum between id1 and
bhid2
for =1 ; 1ength {aik) -1
itk ) = 00 & (alk (e 1= 000 | (lalk (sh= 00 & (alk (1 + 13> 01}
idZ=1;
if @tk (Id2)y =0
Imx, ind] =mim ({alk (k1 d2))),
if{(xyz=="z"}| (xyz=="Z"))
mx=0,
end
elag
fmx, snd)=max ({alk (id1 225
and
Dk=D0k+mx " &,
di1=id2;
and
and
D=0k * (1/6)

14
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Beegexnue

Llgnss HacToOAWEND CTAH0apTa ARNASTCA YCTAHORNEHWE METOOa, NO3BONAKHUEr0 KONWYECTEEHHD OXa-
PAKTEPHACEATE BAWAHWE HA A00P0ELE Yanopeka obwel Bnbpaynn, CoCTOALER M3 MHOMECTEEHHRIK YOADHEIX
WMNYNeCoB. Taky BnBpay9me HabnoaanT, HanpUMep, NP4 0EMKEHIAW MaLLIKHL N0 HEPOBHOW NOBEDXHOCTH, Ha
CYHE BO BPEMA WTOPMA, HA CAMONETE NPKW NONagaHMK 8 BOIOYLLHYIO AMY.

Honroppemesios BO3AeRCcTEWE YAAPHEX MMITYNECOE OKA3LIBAAGT BpEAHOE BOIOSRCTBUE, NPENOE BCED,
Ha NORACHAYHEIR OTOEN NOIBCHOYHKES. B NpHNOKEHAK A NPYMBEO8H0D DYHKOBOLCTRED N0 OUSHKE BNWAHKA Bo3Oeid-
CTEWA MHOMECTEEHHLIX YAAPOE HA 3A0P0BLE YENOBEKA,

MeTog, YCTAHORNEHHER HICTOALWM CTAHIAPTOM, OCHORAH Ha NPOrHOIMDOBIHWK OTENWK KOHUEBEIX
MNACTHHOE MOIBOHKOE (NNOTHLIX THAMER) ONA NPAMOCUORLLEND YEN0BRKa, HE WMEDLWers NaTonoruyackuy
MIMEHEHMA NOIBOHOYHHES W KOCTHRIX TEaHeR. TDH 3ToM CRedyeT MMETe B BHaY, 4TO INA0esnonoriyecsme
OBCHenoBaHNA, B X008 KOTODRY NEOrH0aHan Mogenk 4 METoO OLEHKEN NOLBERrNUCE Bil NPOREDEE, HE NROBOA-
NHCh.

B npunoweski B paccuaTpMBaaTCA BAHAHWE BOAOSACT BWA MHOMECTREEHHEBIX YOADOE M N3k YeN0BEKa Ha
MERNOIBOHIHHBIE OHCEN (MATKKME TEaHK ). B npunoseddy C NoUBE0eHE OCHOBE DACHETA OTHNMKA NO3B0HOYHK-
K8 B BEPTUKANLHOM HANPABNeHMA 2. B npunosedny D paccMoTpesbl NPUHLKMNLI NOCTPOEHUA W NPUBELEH Np-
MED KOMMNBKTEOHOA NPOrpaMMesl ON8 pACYSTA 003k BUODaLMM.

Mo cpapHe D C NPUMeHeHHEM MEXOYHapoOHsIM cTadgapTom MCOD 2631-5:2004 & TeKCT HACTORWEND
CTAHOAQRTA BHECEHB CINENYOWME WIMEHEHHA:

-8 pazgen 2 aobasnewsl MOCT 12.1.012 w MOCT MCO B041 (nepeHeceH W3 CTRYKTYDHOMD AnamMeHTa
sbubnuorpadnaAs ), B KOTOPEX NPUBEGEHE TEDMHHB W ONPEOENEHWA, MCNONLIYEMEE B HACTOALLEM CTaHAAp-
Te, a takme FTOCT MCO 10326-1 (nepeneced N3 CTRYKTYPHOTO aneMenTa « bulnwnorpaduas ), Ha KOTOPBIA Npt-
BE0EHA CCRNKA B TEKCTE CTaMgdapTa;

= B painen 3 nobasneHsl coeny Ha MoOCT 121012, TOCT MCO 8041 W MOCT 31191.1;

= YOANEH CTPYKTYDHLIA 3NesaHT « Bubnuworpaguas, conepHalMi TDYAHOAOCTYNHEIR MCTOUHMKA.
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M E XK ' 0O C YO APCTIBEMHH B H C T A HOAPT

BuBpayua u yaap

HW3IMEPEHHWE nElﬂEﬂ BUEPALMH W OLIEHKA EE BD:!.nEﬁGTEHFI HA YENOBEKA
YHaeceTe &
EvGpaunn, cogepKalan MHOMECTEEHHLIS YOAPHLIE HMAYNLCEI

Vibration and shock. Measurement and evaluation of human exposure 1o whole-body vibrathen. Part 5. Wibration
contalning mulliphe shocka

Oata BeegeHnn — 2006—10—01

1 OBnacTs NpUMeHEeHUA

HacToAWMA CTaKaapT yCTAHABRMHWEAET METOO OUEHKA BO30eRCTENA MHOMECTEEHHLIX YOapoE, Nepegasa-
EMbiX YEDE3 NOAYLWEY CHOEHBA ONBPATOPa, W PYKOBOACTEO NO OUEHKE BNHWAHMA TAKOND BO3ASACTEXA Ha ago-
POBLE YBNOBEHA (CM. Npunoxedde A). JaHHelid MeTon NpuMeHsioT, ecnd ofbesTom HebnaronpuATHOD
BOAOSKCTBUA ABMSETCH NOACHWYHBLIA OT O8N NO3IBOHOYHMKS.

B cooTBeTCTEMK C HACTOALMM CTAHOAPTOM PEaKLMI NOACHKYHOND OTAeNa NoOIBoHCYHKMKS Ha MEeXaHn-
YECKHE BO3OeNCTEMA PACCYMTEIBAT UCXOOA M3 NPeanonoXEHHA, 4TO NOGBEDraWHMACA BO3AeRCTEMIO BMEpa-
UMM 4ENOBEK CHOMT BLINPAMMBLIMCE W HE TEPRET KOHTAKT C NOOYWKOH CMOSHLA B NPpOOOMMeHWe BCEero
BOAOBHACTEMA.

n pPAMBYAHMS — CnencTeHes PRINWNEHA B NDHHAMBEMELX NO33K ﬂ-‘y’nE-'!' paznny#e B peaEyMy NoIaoHOMHNAEA HB
MHOEACTESHHES YRapkl.

O paHWYeHWA NRRMEHARMOE DacUYSTHON MOOenNH NpHEeNEHs B 5.2, MeTog, yeTanoRNEHH biF HACTORLLEAM
CTAHOADTOM, HE NPHSHAKRT NPH OUBHKE BOINEACTENA OOMHOYHEX CHMBHBIX VIEDOE.

2 HopmaTHBHBIE CCbINKK

B HacToAWeM cCTaHdapTe UCNONEI0BAHL HOPMATHEH LIS CCLINKA HA CNEAYHLWE CTaHapTh:

FOCT 121.M2—=2004 Cucmema cmawdapmoe Gezonacwocmu mpyda. Bubpayuosdas Geaonac-
Hocme, OGuwive mpefosanus

FOCTHCO 8041=2006 Bubpayus. Bosdelomaue aulbpauul Ha yanoeera. Cpadocmea UaMepeksLn

FOCT MCO 10326-1=2002 BuBpayus. Ouexka eufpayuy cudeMul mpaydcnopmyely coedoma no
peiynemaman nabopamopieds vcneimakul. Yacme 1. Ofwjue mpeboaakun

FOCT 24346—80 Bubpauyus. Teprune U onpedenaiius

FOCT 3N A=2004{HCO 2631-1:1887) Bubpayusuydap. Havepenve ofiyed auipaluy U oueHKa 6e
aoadelcmaun Ha yanoeeka. Yacms 1. Obuwue mpeboaaHus

r PHME2YEAHKS— 1‘||:|u MONEI0EEAHHW HECTORALFHM CTAHLaPTEM LI.IB]'IE'EI:IDHFI-EJH{I MPOBEPWTE OBHCTEME CCRINOM-
HelX CTAHOEPTORE HE TEPPUTOPMA MCYJapCcTE N0 COOTEETCTEYH WEMY YE33I8aTanl CTaHOapTOR, OOCTABMEHHDOMY ND COCTON -
HHK HE 1 AHBSPA TeXYWaro roaa, 1 Ne CooTEaTCTEVIDW MM HHEOPMAYMOHHBM YyEa3aTEnaAs, on !.I"EJ'IIIHGIEEH HElM B TEEY LM
roay. EcnK coslNaMHEId CTEHGA pPT SAMEHEH |[HIMEHEH ]. TO Dps NMONE3TEAHAK HACTOAWWAM CTEHOBDTOM CNeqyeT pyEsB3O-
CTEOBETHCA ZAMEHARILMM |M3MBHEHHBIM ) CTAHOBPTOM. ECnM coslNoYHBIR CTAHOAPT GTMaHEH fa3 3aMEeH:l, TO NONEHEHHS,
B KOTOPOM NAHE CChINEE H3 HEMD, NPUMEeHASTOR B YACTH, H8 3ATPArHEasIWied 3TY CoRINKY.

HManaHue opHMUuHANLHOR
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3 TepmuHbl, onpegeneHHA M obo3HavYeHHMA

3.1 TepMuHbLl 4 ONpegeneHHa
B HacToAWEM CTAHOAPTE NPHMEHEHEl TEDMMHEl no MOCT 12.1.072, TOCT HCD 8047, MOCT 24346 u
FOCT 311871,
3.2 OBoaHavYeHHA
3.2.1 DBoaHaYeHHA BENHYHH
B HacTOoALWEM CTaHOAPTE HCNONL3IDBAHL! CREQYI0LWE OB0IHAYEHWA BENWUHH:
a YVORODEHME;
NAKOBOE IHAYSHWE YCHOPEHWA,
MOETOAHHAR BEnWYHHE,
0038 YCHOPBHWA,
YACTOTA]
KoPPHUHMEHT 0ok,
MHORH TRk,
MEDEME LB HE,
HANPAMEHHE MDA CHATHM,
BpEMA;
uneH B MOGENH yCEOPEHKA,
CHKOpPOCTE,
W koaddHUuWMeHTs B MOOENK YOHODEHHA
KOMPPHUUMEHT KPUTHYECHOND SemMipupoaa s
YINORAA YacToTa.
3.2.2 DBo3aHaAYeHHMA, NPHMEHASMEIE B NOACTPOYHBIX MHOSKCAX

B HAcTORLWEM CTAHOADTE WCONBEI0BAHE CNeAYowMe 0B0IHaYeHA, NDUMEHAEMBLIE B NOOCTPOYHEX
WMHOEKCAN!

d CYTOHHBIA MNK BHBOHEBHBIA

E“‘E‘:Ehmm:nah“t:lhh

fMpumep — Bpemna exedHesHoeo goidedcmeaun { ;
a FHEMBANEHTHBIA
Mpumep — INSUESNEHMHOE CTAMUYECHOE HANDAKEHUE TPU CXEM UL 5 )

i f NEPEMEHHEE, NPHHAMaKLWHE LENOYHCNEHHEE IHAYEHWA,
I NEDEMEHHAR, NDMHMMAKLWAR IHAYEHUE X, ¥ HNK Z;

i OTHOCAWWMACA K NOACHAYHOMY OTOENY NOIBOHOYHWKE,

m OTHOCALWMACA K MaMEDeHMam.

flpumep — fMepuod usmeperud ! )
n COBCTBEHHBIA.
Npumep — Colcmeennan yacmoma i,

5 OTHOCAWEECH K CHOBHEIO,
u NpegensHsA.

fipusmep — npedensHOE HANDAMEHUE 5 ;

X, ¥, Z OCHCHCTEME KDOROWHAT.

4 UamepeHne BuDpaumvu

TpebopaHKA K MIMEDEHHKD BUEDALMK, BEMOYaA HANPABNEHWE MAMEDEHWA, NONOXEHWE JaTYHKOR BUBpa-
LHH, ANHTENBHOCTE HIMEDEHWHE M NPEOCTABNEHHE DEIYVNETATOR, — Nol OCT MO0 31191.1 (pazden 5). Tpabo-

BAHHA KCPeacTEaM HamepeHd — no FOCT HCO 8047, TOYEM H3MeDeHMA HA CHOEHE S M KOHCT RYHLMHA NOOYLWEH
CHOEHER — no MOCT HCD 10326-1.

2
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CyDbekT WCNbiTaHWA JonKeH BeiTe NPUCTEMHYT peéMHeM Ba30NacHOCTH W COXPAHATE CBOA NOMNOMeHWE
HEHIMEHHEIM B TEYEHHE BOBA NpoUelypeE cBopa JaHHBX.

Mpw MamepaHnAx BAGpaLMKH, COOEPHALLIBR MHOMECTEEHHEBIB YOAPHLIE MMMYNBCH, HE0GxoguMmo obecne-
YWTh PEMCTRALMI0 3HAKS (NONOWHTENbHBIM KNK OTRMUATENbHLIA ) CHIHANE YCKOPEHUA.

HacToTa BeGOpHK CUrHANE, HIMEPEHHOMD B HANPARNEHWAX X W ¥, OonkHa OsiTe 40CTATOMHOR ONA NpoBe-
OeHWA adHanuia 8 gManaaose oo 80 My, Bonegotere ocoSeHHOCTER Mogeny NpecfpaioeaHs YoRODEHWR B
HANpABNEHKWK Z pekomesiyeTch, 4Tobk YacToTa ewGopeW cuMrHana B aTomM Hanpasnedud Owna kpaTea
160 oTCcyaTaM B CREYHIY.

OANHTENsHOCTE HIMEDEHWA JOMEHa BelTe JOCTATOYHOME, YTODE B HEE BRMH BEMDYEHEl MHORECTREHHEE
YO2PHEIE MMTYNECH, TUNKHHBIE ANA KCCAELYEMOTD BOAOBACTBIA.

a3 ﬂnpeneneune A03bl YCEKOPpEHHWA peakuMK NO3IBOHOYHWES

5.1 OBwre NONOMEHHUA

Onpagenelia AO3sl YCHOPEHMA ANA CUrMaNna peakLUMy No3soH04HWKS Ha BXOAHOE BOIQEACTEME COCTOMT
Wa CIeqyIowHx 3Tanos:

- PACYETA PEAKLMM NOIBOHOYHHER]

= NOOCHETA YMCNA MEKCHMYMOB B CHIHANE PEaKUMH NO3B0HOYHHKR H ONPedeneHHe X IHIYEHHA;

= BEYKMCMEHWA 003kl YCHOPEHHA HA OCHOBE NPHMEHEHWA MOOENK HAKONNEHWA YCTANOCTHEIX NOBPEMEa-
HWA MNanesrpesa-Maksepa.

5.2 PacyertpeakulH NOIBOHOUYHHMEA

5.2.1 OBwMe nonoHMaHHA

Cjemky YoHopaHdi (a,,, a,, a,,) NoIB0HKDS NOACHW4HOMD OTAENa B HaNPaBNEHKWAX X, ¥ W Z KaK pesyneTaTt
OTKNWKA Ha BXOOHOE BOIABACTEME (8, &,, 8,,), MIMEDEHHOND Ha NOAYLIKE CHOBHEA B HANDABNEHWA TEX HE
GaivUeHTPHYECKAX OCel, OCYLWBCTENAINT HA OCHOBE NPOrHOIHB MOganaA.

Mpume«daH#e—MNpH HAKONNEHEW SONONHMTENEHEE SKCNEPHMEHTANEHLIX O8HHLIX WCNORL3YEMbIE MOgEnHE
MOryT BRITE NEQECMOTPEHE W YTOMHEHR.

5.2.2 PeakuWA NOIBOHOYHWEA B FOPUIOHTANLHLIX HANPABNSHHAX (OCK X 1 )

B HanpasneHMAx X H ¥ OTHNHE NO3BOHOUHHKE HA BXOOHOE BOIOBACTENE MOMHO NPUENHHMEHHD CHMTATE
NAHEAHBIM, ONACHIBAEMEIM CUCTEMON C 0QHOA CTENaHLI cBoGoALI (OCC) ¢ cocpafoToOYEHHBIMK NApaMeTpa-
M, MMEKHLER CReqyI0LMEe XapakTepUcTHINA:

- cobecTeaHHy YacToTy £, = 2,125 T (w, = 13,35¢1);

= KOPEOWLWEHT KPUTHYECKOND aeMndmpoBadua &= 0,22,

OTKNKK NC3BOHKDR NOACHAYHOMD OTHENa a,, M/C?, paccYWTLIBAIOT M3 YDABHEHNA ABHMEHHA CUCTEME
OCC

ayllf) = 25m (Vo — vy ) + mﬁ (Sax — Sg}, (1

rae K — NOACTPO4HBIA MHABKC, MPMHAMAIILLINGA SHAYEHHA X N §;
8., W E, — CUrHaNb NepesMeLesda Ha NoOYLWKE CHABHEA W NOIBOHKA NOACHWYHOID OTAENA COOTBETCTERHHO, M;
W, WM ¥, — CMIHaNL CHOPOCTH Ha NOOYLWIKE CHABHLA W NOIBOHKA NCACHWYHOMD OTAENA COOTEETCTEEHHO, MIC.

MNpyE2OeHHEIE BillUE IHAYEHWA DEI0HAHCHDR YACcToTel W KpETHYEckorn koadupuuwerTa gemndmposa-
mgn ana cucTems OCC aaeT cnegyiow ve aHavesus ko huuMeHTor Moaend 8 dopuyne (1) 28m, = 587 c ' o
we = 178¢c%

5.2.3 PeakuWAa NoIBOHOYHHKA B BEPTHKANHOM HANPABMNSHWH [OCk Z)

E HanpasneH iy 2 OTEMAE NOACHAYHOrD OTOQena noasoHoYHMES Ha BX0OH0E BOIOeACTEME ABMNASTCA HENK-
HEAHBIM M MOXET DRITe NPEJCTARNEH B BHOE PEKYDPEHTHON MOOENY HEAROHHOH CaTH.

CCHOBL! NPUMEHEHMA MOQENSN TAKOMD BUOS PACCMOTREHR B NPUNOKEHMK C. YCEOpEHKE NoSBOoHOUHMKS
NORCHWHHOND OTAENA a,,, MIC* | B HANPARNEHWH Z PACCHHTRIBAIOT NO opMynam:

[
ag(f) =% W ulf) + g (2]

f=1

! 12
uif) = tanh {E wia (t =i+ % wea it -0 +4)+ """.'1:-]- (3
j=1

=5
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KoadduuyrenTel Mogened 8 dopmynax (2} ¢ (3) onpegengdsl ONA 4acToTel BeiBoprd 160 oTcdeTom B
cexkyHgy. Noatomy, ecnu npn cbope gawHsx Gena MCNone3oaaqa apyran 4acToTa Bubopis, 3T gaqHbie Heob-
XOOMMO NePECYMTaTh ANA 3Ha4YeHna YacToTel BusiGopwr 160 oTcueToB B CeryHay.

3HaqeHua koadduuredTos WK w, npueefexsl B Tabnuuax 1M 2 COOTBETCTREHHO.

MNMpuwmeuwas e — BoNswos 4ueno SHEYAW WY UKtp B gosdduysedTEs TAONKL 1 W 2 HE CEBNNeTaNbCTEYET O Bli-
COKGH TOMHOSTH NOMYYaeMarn npardosa, a ofycnoeness coofieHHOCTAMK TexH0NOMNdM NpaodpazoEaHEA JaHHBE HEADOH-
Hinl MM CETARME.

TaBnrue 1 — KospduyresTsl Mogend 8 popMyne (2] ANA ABMHEHHWA B HENPABNEHWA 2

W, W, W, W, W, W, W, W,
57 86534 5232773 4978227 53168485 5602619 —27 T9550 7234446 21.51954
Tatnwua 2 — KosdhHyweHTsl MOAENM B (hopMyNe (3] ANA ABMXEHEA B HENPABMEHWH 2
Koo dhmymime Jnaqense |
o 1 2 3 4 5 @ T
Wt 000130 0,01 641 0, 00336 001474 000174 000137 000145
W —0, 00646 —i, 00565 —i, 005340 001544 —0, 0054 2 000381 0.00487
Wiy -0, 0009 —0,02073 0,007 08 —0,00091 000255 000216 0.01001
Wy O, 00898 -0, 02626 00438 -0, 00595 0,774 —0, 00034 001283
W O, 00201 000574 i, 00330 —0,00065 —0, 459 -0, 00417 -0, 00464
W 0, 00158 000854 0001686 0,00480 —0, 1548 000057 -0 0oyay
W o,00361 0, Ok S0 000452 0,000% S —0, 00604 -0, 00638 -0, 005829
Wy 000167 -0, BHSE 000743 0.007as —0,01085 000627 -0, 0341
W —0,0007 8 -, 0261 007 0,000 0,808 000504 0.00135
Wren -0, 00405 -0, 00210 0005240 00017 s —0, 465 —0.00184 000451
W -0, 00583 0,00218 —0,00105 000185 0002088 —0.00180 000306
Wy -0,00372 000037 —, 00045 -na01a7 000289 -0, 00448 0.00216
i -0,31088 —0,95883 - eT105 0,14423 0,04063 007029 1.03300

5.3 PacuyeT goikl yCKOPEHHA
Ooay vesopeHua D, m/cE, B HANPABNEHKKM K CNPpeaenfnT no dopsyne

ez

roe A, = IHAYEHWE /-T0 NOHANBHOTO MAKCHMY M3 B YCROPEHHM OTKMAKE 8,(1), m/c®;
k — NOSCTROYHBIA MHOSKS, NPUAHWMAWLWA IHAYEHUA X, ¥ WK Z.
Moyn MoKANbHL R MAKCHMYMOLM NOHKMIIOT MAKCHMANLHOE (N0 MOAYND | SHAYSEHHE YOKODEHIWA OTEMMKS Ha

YUACTHE MENTY ABYMA NOCNBO0BATENEHEMA NepEceYeHUAMK HYNA. [INA HANPABNEHHA X ¥ ¥ YHHTRIBAIOT Mak-
CHMANBLHBIE [N MOGYID) IHAUEHHA DAIHEIK SHAKDE [T.8. NOKANLHENE MAKCHMY MBI H MAHKMYME CHIHANE OTEMH-
ka). 0na HanpaaneHda 2 8 pacHeT NPUHEMEINT TONBED NONOKWUTENEHEE IHAYEHWA CHMHaNa, TaK Kak CTENeHk
WECTEOCTH BOAOEACTBWMA OUEHHBAIOT GNA YCNOBWA CHATWA NO3BOHOYHOMD cTonba.

MNocxonexy B opMyny (4) BXOJAT IHAYEHMA NOKANEHED MAKCUMYMOB, BOABEOEHHBIX 8 G- CTENEHE, T@
MEECHMYME, THEYEHWA EOTODEX O THOCHTEN BHO HEREMHKK (OTAMYAETCA OT HAW BLICILMX SHAYEHHA B TP 1 Bones
paza), 0aayT HESHAYWTENEHBR BENAD NDW PacUeTe D031 YCHODEHHA, NOITOMY WK MOMHD NpaHebpads.

OnA oUeHKK BNAAHKA BOAOSACTEXA BHEDaUMM Ha COCTOAHME A00P0OBLA YENOBEKa PEKOMEHOYETCR Onpe-
AENATE CP8QHECYTOYHYIO O3y yoKopeHna D m/c?, no gopayne

i
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{ ]
D = D {iJ . (5]

rae f, — ANWTENLHOCTE CYTOMHOTO BO3REACTEMA, C]
{, = NEpMODI BPEMEHH, ANA KOTOPOoro BeNo nony4YeHo anaqvenwe 0, .

Sopaymy (5) MORHO HCNONBEAGBATE, BCNKM BUEPALMA HA OOHOM NepHoas HAMEDEHWA NPeOCcTABHTENBHA
ans eced subpauny B TEYeHWe CyToK. ECNK #e BMBpauna B TeYe e CYTOK HaMEHABT CROR XapaKkTep v BKMNnYa-
eT Oea w Bonee neproga (00w MM YHCNoM 1) C oYL CTEEHHD DaijHLIk YPOoBHEM BAEpaL WK, TO oDy CyTOHHY IO
J03ay YCHOPEHHA CNeayeT PacCUHTHBaTE NO opMyne

. o - r WE
S0t

i=1 mj

Dy = (6]

roe f 5~ AHTENBHOCTL J-ro neproaa Bo3geicTEMA BubpauMu B TEYEHHE CYTOK,
fy, = MEQHOA BPEMEHIN, ANA KOTOROro BeiNo NoNy4eHo aKadexwe O,
5.4 Bnor-cxXeMapacyeTa aolkl YyCKOPOHWA
Mpoueaypa pac4eTa 003kl YCHOPEHWA NPHESOSHE HA PUCYHKE 1.
PykoB0oOcT s MO COCTARMEHWIO NDOrpaMel PACYSTa OTKNMKE M 003k YCKODEHKA NDMBEOSHD B NDMNOHE-
Hiawr O

Mamana-e RSPALMN HE MOTALKA SWDEHRA
g, K NpesI ST SHEIHIE X, ¥ T 2

¥

Biu™ DM A DTIIIIGE a2, (1]

[nA HEnpaaneHA N X KA F HCTRTRSYETEN
e CH0 — dophiyTa {15
ANA HANAANAHKA 7 WTIONLEPRTER
HEM HHAR NDARM — hopandnel (23 N (33

¥

Wit navolin pan el H IR MRS MR
OTRIIER W ONPEJEIEH S 100 3ol A,

t

PRI [ifcid WOMORH A Oy MM Dy —
gy (4], (3] w )

FucyHok 1 — Bnok-cxems pECHETA O03H YOHOPEHWA

5.5 CooTHOWSHWE MEXOY IHAYEHWEM 003k YCEOPaHHA W 3hderToMm HeBnaronpuATHOMND BO30eNH-
CTEMA BUEPALMK HA 2 A0pOBELE

PykoBOoOCTED NGO OUEHES HEBNaroNpUATHOND BO3SEACTEMA NOBTOPAKWMXCH YOAPOE Ha OCHOBE pacYeTa
A03k YCHOPEHUA NPHBEASHD B NPMAOHeHHH A, HACTORWWMA CTAHAaPT YCTAHABNHEAAT METOO PacHETa OTENHES
HA BXOOHOE BHEpaLMOHHOE BOZOBACTBME KOHLEBEX NNACTHHOK NOIBOHKDE (NNOTHEE TEaHeH ). BnuaH4e MHo-
HECTEEHHBLX YOAP08 B COYETAHMM C NOI0H CHOALLEND YeNoBaKa Ha MENNOIBOHOYHEIE QUCKH {MAMKWE THAHK)
PACCMOTDEHD B NPpHUNOXEHUH B.
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MpwnoseHd We A
jofAzaTensHo®)

PYHOBOOCTREO NO OUEHKE BAMAHMA MHOKECTEEHHLIX YAapOR
Ha 3A0POBLA YENOBOKA

A1 ZaBMcMMOCTE HESNArONPHATHOMD BOAAAACTEMA BNl pauMH HE 300P0OBLE OT IHAMEHHA A03L YEKOPEHMA

HacToRuwes pyLOB0gCTED DECTPOCTPAHRBTCA HA NEGEA © HOPMANEH LM COCTOAHMEM 300p0BER, KOTOPLIS pETY NAD-
HO MOOBEPrEwTCA BOASEACTEND BAEDaYMH, CONepHALEA MHOKMECTREHHE YOBPHEE MMNYNLCE. [TMUA, KOTOPBIE Npexas
YiHE Mmend 3a80NesaHNA NDIEOHOYHKEE, BEMOYAA NAY, CTREOEH WHY CHPLEITEM OCTEONORPOI0oM MNH QPYTHMHA CHOERMA
safonesadvamMM, MoryT BeiTe 8 GoNeWBACTENEHH NOOBEPESHE TPEEMATHIMY BCNELCTEME Bo3gedcTaMA nogobHod arbpa-
UMK, B HECTOAWEM DYKOEOACTEE NPUEE0EHE OUEH KA TOCTYNATENEHOA BRBDALWA B HENPABNEHRW CCal X, ¥ W 208 IMLEHT pM-
WECKON CHCTEMBEl KODDAWHAT, CEAIAHHORA ¢ TENOM Yanoeers. DH0 HE DECTPOCTPAHRAETCA HA CHNbHERE GOWHOMHEE YO8 PR
HENOQOGRS TEX, 4TO MMEDT MECTD BO BPEMA JOPOHHBN NPOUMCLLECTENE W KOTODEE MOCYT NPRBECTH K TRREMETHYECEMM
NoCRegoTEMAM.

!'Ipennun araevcH, YWTD E3YNeTATOM MHOMOEPAETHY NOETEPRDIWWAECA YOEPOE AENABTCA HIMEHEHWE QBEENSHAR B KOH-
UEBEY NNACTAHEAY NTORCHAYMHEIE NDIBOHEDE, TS C TEYMEHHEM BRDEMEHW NPUHECOAT K HAQRCTAHWH YCTENGCTHRIE NPpOUBCCoE B
TEBHRX NO380HKDE W, KK CheqoTeve, K YW eHWD COCTDRHEA 340p0BRA. KnousasimMi III:IEH.TI:I-FIEMH , KOTOpEIE HeolxoguMa
NPHHEMBETE BG BHUMaHNE NP pECCMOTREHAM EIIEFI-ELI.HCIHHHFI:I EOANEWCTENA TEHOFD pPoOa, RENAKTCR YHCAD NOKENBHBIX
MEBECHMYMDE CHATHAR DOIBOHOYHWED W RONWYECTEEHHRIE IHAYEHWR 3ITHE MABECHMYMOE. MakcHansHan KoM ngaccHia 8
NoOZBEHOYHHES ZEEBMCHT OT AHTPONOMEBTPWYE CHHY XARAKTERHCTHKE YA NOBeEs (MACCK] TENA, FEIMEPOE KOHYAELIX NNACTHHOE)
W TIPAHA MBSO MW MO3El.

Buncno wefnaron pua THe X (haKTOPOE, CEAZAHHE XY C ANWTENEHEIM BO30eACTEHMAM MHOKSCTESHHEE YOAP0E, BXOLWT
NoBBIWEHHER pACE NOBQEEIEHWA HAEHEE YACTW NOACHWMHOMD OTEANA NOIBGHOWMHWER W CEABEHHOMD C HWMM Y4YaCTER
HEQEHOR CUCTEM B Ype aMepHBIS MEXEHWYECEME HENPAKEH MA, HEPYIWEHMA NETEHWR TEAHSH QUCKE M QUi yIM0HHE E Npo-
UECCE B HHE MOMYT NRPHEECTH £ 0E8TeH & DA THEHEM NPOLECCAM B ROACHHMMHOM cermenTe. Boageictane aMbpayuin 1 MHOMeoT-
BEHHBIY yOAPOHE MOHAT BRlIBETE TAKHE ONPEQENEHARS SHOOTEHHEE NATONOIMYECHME M3MEHEHWA B NOIBE0HIMHMEE.

Ona oueHKs BNEAHWA HIMEHEHWR BHYTREHHEND QERNSHAA NpAMaHeHE Mogenk NaneMrpena-Maidepa. Ma skcneps-
MEHTAENBHBIE OEHHBIX CNEOYET, 4TO 3HaYadHe nokazartena ManemrpeHa-Madsepa HIMEHASTCR B 33BMCHMOCTH OT BUAA
Buonorye cHol THAHK 1 METOOONO MW HCNETAHWA B npeganax oT 5 0o 14 gna rpyluares kocted u TpaBexyn go 20 ana xpa-
WeBkx ThaHEW. B yenax cuexis HeBnaronprAaTHOro BoagencTena BMipausn #a 300poese Seno BxBpado ymepeH HOS 3HE-
WEHME NOKAZATENR, pPAEHOS B,

COOTHOWRHWE MEMAY PECHETHEM WAMEHSHHEM QAENEHHA W pacyeTHOA ofwed TONERPAHTHOCTEH HENOBERS,
Nogeepralarcch BozgeicTavss ErBpauMn, MoEeT BeiTs HCNONBICEEHD ONA CUAHEW NOTEHYMANBHOTD HeBnaronpes-
ATHOMG g ekTa 370G BO3AERCTEAA. 38 GCHOBY O8N B3AT PACHETHEIN DTENKUE EOHUBERIX NNECTHHOK NO3E0HKOE [(NNGT-
HEX Teawed ). DUSHEY CTPOAT WCXOOA W3 NPEQNONGEEHMA, 4T0 YENCESE HAXOOWTCA B CHAAMEM NONOMEHHHA C
BENpAMNSHHOA cniHod. Mo33 ¢ HEKNOHOM WAKW NOBOROTOM CNWHE ¢ BONbLOHA BEPOATHOCTRH NPHEELET K YCUNEHMW
HefinaronpHATHOMD 3dpesTa.

BrnuaHHe I3HMMASMOA NO36 W MHOFOERETHD NOBTOPADWHICA YIAPOR HE MEXMO3E0OHOYHEIE QWCEN (MAMKKME TEaH®}
PECCMOTREHD B NPHANOKEHHH B,

A2 DuyeHEa BMAAHWA HA COCTORHME 300POELRA

HenonesopaHie BAGMEXSHMHECKOR MOJENH, NOCTPOEHHOMR Ha OCHOBE AECNSpHMEHTANEHBIE QaHHLIX, NOKEILBAET
HanKYWe NEHERHOR CBRIM MEXOY YacThid KOMNPECCHMOHHOND HAMPAXSHWA, 0DYCNOBREHHOTD BOSASRACTEWEM YOapHEX
HBMYAECOE, W MEEOBEMH SHEYSHHEAMA YCROPEHAR OTERWED B NOIBOHOYHHES. JXEMBANSHTHOS NOCTOAHHGE HOMNPECCHOH-
HOe HanpAaxeH#e 5_, MMa, paccudTuean T no opmMyne

+E B

.
§,= ¥ imb . (A4}

| Ere. g o2
rae O, — Q038 YOKODEHUR B K-M HENPABNEHKW, Mic®;
m, — koS EHYREHTE. ANA KOTOPLIX PEKOMEH08EHE CNEAYIDWNE JHAYSHHA:
m, = 0,015 MMNafmic?],
m, 0,055 MM aimic?),
m, = 0.032 MMal(mic?).
[o3a cyToMHOND DEEMBEANEHTHOMD NOCTOAHKOMD HANPRAKEHARA 5, MomeT B6iTe PACCUUTEHA W3 fopMyn (A1) nog-

CTEHOEKOR BMecTe O, Qo3 yoropewna O, QNA CPESHErD CYTOWHOMD BREMEHA BOSAERCTEMA B COOTEETCTEMW C GOpMy-
noe (6}

e

]



