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FrOCYOAPCTBEHHbIN CTAHOAPT POCCUNCKOWN ®ELEPALNN

CvicTema CTaHAAPTOB 3ProHOMUYECKUX TPeGOBaHUIA 1 3proOHOMIUYECKOr0 0becreyeHus
PABOYEE MECTO AVNCMNETYEPA CNYXb YIMNMPABNEHWA
BO3AYLWHbLIM ABVMXEHNEM
MeTofbl OMeHKW COOTBETCTBUS O6LLMM 3PrOHOMMYECKUM TpeboBaHMAM
System of ergonomic requirements and ergonomic assurance standards. Air traffic

control service operator's workplace. Ergonomic requirements correspondence
cvalution methods

[arta BBefeHns 1998-01-01

1 OBNACTb MPUMEHEHWNA

HacToAwwii ctaHgapT ycTaHaBnnsaeT Tpe6oBaHMA K MeTojam u3amepe-
HUA U OL,EeHKN COOTBETCTBMA NapaMeTpoOB BHOBb CO3[,aBaEMOro, MOAEPHN-
3MpyeMoro n Haxoaswerocs B 3kcnayaTauum paboyero mecta (PM)
gucneTyepa cnyxo6bl ynpaBneHUs BO3AYLWHBIM ABMXeHnem (YB/) obuwum
3proHomMmnyeckmm tpe6oBaHUAM, B TOM yucne TpeboBaHWAM K (hakTopam
BHeLHel cpeAbl Ha paboyem MmecTe.

CTaHfapT NPUMMeHAT Takxe ANA OLeHKM paboymx MecT B coCTaBe
AUCNeTYepPCKNX TPeHaxepos.

2 HOPMATWUBHBIE CCbINTKWN

B HacToAlWeM cTaHAapTe MCMOAb30BaHbl CCbINIKW Ha CreAylolue cTaH-
fapThbl:

FOCT 12.1.005—88 Cwuctema cTaHgapToB 6e3onacHocTu Tpyja.
O6uwmne caHUTapHO-TUrMeHnyeckne TpeboBaHMA K BO3ayXy paboyeil 30HbI

FOCT 12.1.050—86 CwucTema cTaHAapToB 6e3omacHocTu Tpyga. Me-
TOAbl M3MepeHMa Wyma Ha pabounx mecTax

FOCT 12.2.049—80 Cwuctema cTaHfapToB 6e3onacHocTu Tpyga. O60-
pyfoBaHve Npou3BofCcTBEHHOe. O6L e 3proHOMMYecKme TpeboBaHus

FOCT 427—75 JInHellKn W3MepuUTeNbHble MeTanauyeckue. TexXHU-
YyecKue ycnosus

FOCT 8711—93 Tpun6opbl aHa30roBble MOKa3blBaloLiMe 31EKTPON3ME-
puTenbHble MPAMOro [eiCTBAA U BCNOMOraTefbHble YacTh K HUM. YacTb 2.
Ocobble TpeboBaHWA K aMnepMeTpaM U BOAbTMETpam

MunanHc oduumnansHoe
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FOCT 17168—82 ®unbTpbl 3/1€KTPOHHbIE OKTaBHbIE U TPETHLOKTaB-
nble. O6W e TexHnYeckne TpeboBaHNA U MeTOAbl UCMbITaHU

FOCT 21889—76 Cucrtema «4enoBeKk-mawuHa». Kpecno ucnoseka-
onepartopa. Obuime aproHoMnyeckne TpeboBaHNA

FOCT 24940—81 3paHua M COOpYXeHus. MeTofAbl M3MepeHuns ocBe-
LW EeHHOCTH

FOCT 26387—84 Cuctema «4yesoBeK-MallnMHa*. TepMuHbl 1 onpeje-
nexHnsa

FOCT P 29.05.008—96 Cuctema cTaHLapTOB 3PrOHOMMUYECKMX Tpe-
60BaHMI 1 3proHOMMYEcKOro obecneyeHus. Pabouee MecTo gucneTyepa
Cnyx6 ynpaBneHWs BO3AYLWHbIM fBUXeHUeM. Ob6Liue 3proHoMuyeckume
TpeboBaHus

3 OMNPEAENEHWNA

B HacTodALWeM CTaHAapTe NMPUMEHAOT CNeAyoLiMe TEPpMUHbI C COOTBET-
CTBYIOLWMUMUN ONPeeneHnamu:

Cuctema *yenoBek-mawunHa» (CYM) —cucTema, BKAOYarowas B cebs
yenoseka-onepatopa CUM, MawmnHy, NOCPeACTBOM KOTOPOI OH OCYLLECT-
BNAET TPYAOBYIO [AeATenbHOCTb, W cpedy Ha paboyem Mmecte (Mo
FOCT 26387).

OpraH ynpasneHud — TexHuyeckoe cpefgctso 8 CHYM, npefHas3HayeH-
HOe ANs nepefjayv ynpaBnsloWMX Bo3fgeicTBuil oT omepatopa CUM K
MawmnHe (no FOCT 26387).

CpeAcTBO 0TO6paxeHUs MHGopMaLUm — yCcTPOKWCTBO B CUCTEME «Yeso-
BeK-malWunHa*, npegHasHayeHHoe fAns Bocnpuatua onepatopom CUM
CUTHaN0B 0 COCTOAHUN 06beKTa BO3AeCTBUSA, CUCTEMbI «YeloBeK-MaLl -
Ha* n cnoco6o0B ynpasfieHna umu (no FOCT 26387).

®un3nonornyeckn paymoHanbHas pabouas nosa —paboyas nosa, cooT-
BETCTBYIOLLAA KPUTEPUAM (PYHKLMOHANLHOIO KOM®MOpTa, a UMEHHO:

XapakTepusyowadaca BbINPAMEHHbLIM TMOJIOXEHUEM TMMO3BOHOYHOTO
cTonba ¢ COXpaHEHWeM ero eCTeCTBEHHbIX M3rnboB:

MWUHVWMaNbHOM HAarpy3skoi Ha MbllWEYHYI0 CUCTEMY Tena 4YenoBeka;

OTCYTCTBUEM G0ONE3HEHHbIX OW YL eHNI B pe3ynbTaTe BO3eNCTBMA 3ne-
MEHTOB Kpec/ia Ha Teflo CUAALLEro YenoBeka;

3HaYeHMeM yrna HaknoHa Tasa, 6IM3KMM K ero 3Ha4eHno0 B NONOXEHUN
ctosd (okono 40 *—45 *);

yrnom crnbaHusa pyk B N0KTeBbliX cycTaBax 70 '—90 %

YrNOM CrmbaHus HOr B KOJIEHHOM W FO/IEHOCTOMHOM cycTaBax 95 *—135 *
(no FOCT 21889).

MepueHTUAb —coTas YacTb 06beMa W3MepeHHOW COBOKYMHOCTU, KO-
TOPO COOTBETCTBYeT OMpefeNeHHoe 3HayeHWe aHTPONOMEeTPUYECKOro
npusHaka. 3HayeHus nepueHTUNel onpefensaoTca apuPMeTNUYeCcKn ¢ yue-
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TOM CpeAHero apugmMeTUUYeCcKOro 3Ha4YeHUs aHTPOMOMETPMUYECKOTO Mpu-
3Haka J1/ v Koah(uumneHTa cpeHero KBaapaTu4yeckoro OTKIOHEHUSA 0. 4YTO
ans 5-ro nepueHTuns coctaenset J/I/ — 1.645 0. a gna 95-ro nepueHTUNA
N/ + 16450 (no FOCT 21889).

OvcneTyep —uenoBek, OCYLeCTBNAOLWMA TPY[OBYIO AeATENbHOCTb,
OCHOBY KOTOPOi COCTaBNfeT B3aMMO/eNCTBNE C 06BbEKTOM BO3JeiCTBUSA,
MallWHOW 1 cpefoil Ha paboyem mMecTe NPU UCNONb30BAHWW MHGpOPMaALLM-
OHHO MOJeNnn u opraHoB ynpasieHus.

Pabouee mecto fgucnetyepa YBJ] — yacTb NpOCTpaHCTBA MyHKTa ynpas-
NeHVA BO3LYLIHLIM [BWXEHWEM, OCHaljeHHas MynbTOM YnpaBfieHUs, Ha
KOTOPOM pasMelleHbl cpefcTBa O0TO6paxeHUs WHGMOPMaL UK, OKOHEYHble
yCTpONCTBa CPefCTB KOMMYHUKaL UK, OpraHbl YNpas/ieHuns, a Takxe pabouum
KpecnioM n npefHasHavyeHHas AN OCYLULeCTBeHMA AedATenbHocTM no YB/.

MynbT ynpasneHns agucnetyepa — 3nemMeHT paboyero mecrta gucnerye-
pa. Ha KOTOPOM pa3MmeLlleHbl cpeAcTBa 0TO6paxeHWa MHpopMaLum, oKo-
HeYHble yCTPOACTBA CPeACTB KOMMYHMWKALMWN 1 OpraHbl ynpaBneHus.

4 OBW VME NONOXEHNSA

4.1 Tlpn KOHTpONie 3prOHOMMYECKNX TpeboBaHNA PM gucneTtyepa cnyx-
6bl ynpasieHnsa BO3AYLWHbIM ABUXEHNEM OLLeHUBAIOT COOTBETCTBUE COCTaBa
OCHOBHbIX 3/1eMEHTOB PM 11 €ro KOMMOHOBOYHOTO peLleHns npeAnucaHHbIM
pucneTtyepy (QYHKUMOHANbHbIM 0683aHHOCTAM, MNPOBOAAT W3MEPEHUA W
OLeHKY pa3MepHbIX XapakTepucTuk pabounmx NpocTpaHCTB, AOCATAEMOCTU U
yrnos 063opa 3/1eMeHTOB Ny/bTa AucneTyepa, Kpecna n noAcTaBKu A1 HOT.

4.2 WN3mepeHWs W OLEHKY 3prOHOMUYECKMUX MapaMeTpoB BCTPanBaemblX
B NYNbT CPeACTB OTOGpPaxeHWs WHGOPMaLWM U OPraHoB ynpasleHUs He
NpoBOAAT, MOCKO/MbKY COOTBETCTBUE YCTaHAB/INBAEMbIX Ha MY/bTe OTAENbHbIX
CpefCTB 0TOOpaXeHNs WHGpopMaLun 1 OpraHoB ynpasieHUs AOMKHO 6biTb
NOATBEPXAEHO cepTudnKaTamMyu UAKN aKTaMu rocUCnbITaHUA.

4.3 Tpwn KOHTpO/Ne mapameTpoB BHel Hel cpedbl Ha PM pgucnetuepa
NPOBOAAT N3MEPEHUSA U OLLEHKY YPOBHEN OCBELeHHOCTN U O0TpaxatoLnx
XapaKTepuUCTUK MOBEPXHOCTeR MynbTa YNpaBneHWUs, LIYMOBbIX XapaKkTe-
PUCTMK W NapamMeTpoB MUKpOKIMMaTa.

5 TPEBOBAHUWA K METOAAM OLEHKWN COOTBETCTBUA NMAPAMETPOB
PABOYNX MECT OBW MM 3PTOHOMUWYECKMUM TPEBOBAHUAM

5.1 CooTBeTcTBME napameTpoB PM 06WuM 3proHomMuyeckum Tpebo-
BaHUAM OL,eHWBAOT MeToAaMu:

TEXHWYECKOW OLEHKN;

9KCMEePTHOW OLEeHKN:

HEenocpefCcTBEHHbIX N3MEpPEHWi A NapamMeTpoB 31eMeHTOB PM;
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aHanUTMYeCKUX pacyeToB napaMeTpoB 3/1eMeHTOB PM;

HEenocpeaCTBEHHbIX N3MEPEHNIA LWYMOBbIX U CBETOTEXHUYECKMX XapakK-
TEPUCTUK U napaMeTpoB MUKpOKNumMaTta (pasgen 6).

5.2 MeToA TeXHWYECKOW OMeHKW NPUMEHAIOT NPWU NPOBEpKe KauyecT-
BEHHbIX TPe60BaHW. haKT BbINONHEHNA KOTOPbIX MOXeT ObITb 0HO3HAY-
HO onpefeneH.

Mpu Hanuyumu rotoeoro obpasHa PM (MakeTHble, 3aBOACKMe, rocyfap-
CTBEHHbIE WUCMbITAHWUA) C MOMOLLbIO MeTOAa TEXHWYECKOW OLeHKWU onpe-
fenslT ycToinuymnBocTb paboyero Kpecna, MoACTaBKM AN HOT U HOXHOW
TaHTeHTbl, FNagKoCTb NNLEBOM NOBEPXHOCTU W LIBETOBOE pelleHne nynbTa.

Mpun aHanm3e TeXHNUYECKON AOKYMeHTaLuu MeTod TeXHUYECKOW OLeH-
KW TMPUMEHAT ANA OnpejesieHNd COOTBETCTBUA COCTaBa OCHOBHbLIX U
BCMOMOTaTe/lbHbIX 3/1EMEHTOB KOHKpPeTHOro PM npeanucaHHbIM AucneT-
yepy YHKUMAM K AN ONEHKW BbINONHEHUSA TPebOBaHWA K B3aMMHOMY
pasmel|eHUto 31EMEHTOB My/bTa.

5.3 DKCNepTHY OLEHKY MPUMEHAIOT AHA OMNpejAesieHns 4acToTbl uC-
Nonb30BaHNSA KOHKPETHbIX 3/1IEMEHTOB NyNbTa B NpoLecce paboTbl AUCNET-
Yyepa pasNMYHbIX Cheuynanusayuii M gnsa onpefeneHns COOTBETCTBUA
TexHonoruam paboTbl gucneryepa And pasnnuyHbix PM.

OKCNepTHYIO OLEHKY BbINOMHAET 3KCNepTHas rpynna, cocroauias us
crneLnanucToB NO 3PrOHOMMUKE U AUCMETYEPCKUM OMNepaLMoHHbIM PYHK-
umam. B cocTaB aKCNepTHOW rpynnbl 4OMKHO BXOANUTL He MeHee 5 YenoBek.

Mpun paspaboTke CUCTEM YNpaBieHNs BO3AYLWHbIM ABUXKEHNEM, UMELO-
WWUX NPOTOTUMbI MO COCTaBY OCHOBHbIM 371eMeHTaM PM u npefnucaHHbIM
YHKLMAM, pEKOMEHAYeTCA NpuBAeKaTb K (3aboTe B aKCMepTHOW rpynne
fucneTtyepos, paboTalolW X B TaKUX cMCTeEMax-npoToTunax.

Mpwn onpegeneHnn cTeneHy 4YacTOTbl UCMOMb30BAHWUA BCTpPaMBaemMoro
B NYyNbT CpeAcTBa 0TOOGPaXeHWs WHGpOpMauuWKU, OpraHoB ynpasneHus wu
onpefeneHMn BaXHOCTW anropuTMOB BBOAA KOMaHA W CO06LWeHN nNpu-
MEHSAIOT METOA PaHroBbIX OLEHOK. MeTofbl 06paboTKM IKCNEPTHbIX OLie-
HOK npuBefieHbl B NpuioXeHun J1. BaxHOCTb aNroputMoB OMpefensoT
9KCNEepPTHOW OLEHKOW KO3ap(MLMEeHTOB BECOMOCTU Ha uHTepBane |0. !].
Mpn oueHKe KOIPPUUMEHTOB 3KCMEPTbl YUYUTLIBAIOT WHGpOpMaLU0 O
yacTtoTe npeanosiaraemMoro Wcnosb3oBaHUA anropuTMOB NPU TUMOBbLIX Ba-
puaHTax YHKLUOHNPOBAHUA CUCTEMbI YNpaBieHUs BO3AYLWHbLIM fBUXE-
HUEM W BAWAHWIA pe3ynbTaToB OTPabOTKM anropuTMOB Ha pe3ynbTaThl
(DYHKLMOHUPOBAHNA CUCTEMbBI, KaK yKa3aHO B MPuUoXeHun Jl.

Onpoc 3KCMepToOB MPOBOAAT B NMUCbMEHHON (opMe — 3aKcnepTbl 3a-
NONHAIT 3apaHee pa3paboTaHHble aHKEThI.

Heo6X0AMMO MCKMOYNTb BOZMOXHOCTb BAUSHNA MHEHWUA OAHUX 3KC-
NepToB Ha MHEHWUS APYTMX 3KCNepTOB HEMOCPeACTBEHHO JO W BO BpeMms
NpoBefEeHNA 3KCNePTU3bI.

4
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5.4 HenocpeAcTBeHHbIE U3MEPEHMA MapaMeTpoB 3/1eMeHToB PM npo-
BOAAT NPU HanMymuy onbiTHOro obpasua (MakeTHble, 3aBOfiCKUe, rocyaap-
CTBEHHble ucnbiTaHua). C nomowbi 3TOro MeToda oOnNpeAenstoT
pasmMepHble XxapakTepucTuku PM, oueHuBalOT 0630pPHOCTb 3/1EMEHTOB
nynbTa U [OCATaeMOCTb OPraHoOB YMpPaBfeHWA, WU3MEPAIT LWYMOBbIE W
CBETOTEXHUYECKNE XapaKTEPUCTUKK, a TaKXKe napaMmeTpbl MUKpPOKAMMATA.

[nsa n3mepeHns NUHeNHbIX NapameTpoB cnefyeT UCNONb30BaTb N3Me-
puTenbHble MeTannmueckue nuHeiiku (FOCT 427) unu MeTannmyeckue
pyneTkn 3-ro knacca TOYHOCTMW; Anana3oH namepeHuit 0—1000 mm. oc-
HOBHas norpewHocTs 0,5 MM.

Ona n3MepeHns yrnosbix napameTpoB WCMONb3YIOT yrioBblie WabnoHbI
WUAN yrnomepsbl 3-ro Kiacca TOYHOCTHU.

M3mepeHHble napameTpbl PM cuMTaloT COOTBETCTBYIOLWMMU 3PTOHO-
MUYeCcKNUM TpeboBaHMAM, eCin UX 3HAYEHWNA COOTBETCTBYIOT YCTaHOBNEH-
HbiM TOCT P 29.05.008 nnn otnnyarotca OT HUX He 6onee yem Ha 10 mm
no NMHENHOMY M Ha 1* N0 yrnoBoMy mapameTpy.

5.5 lpu aHanuTUYeCKUX pacyetax napameTpos 3nemeHToB PM npo-
BOAAT OL,EHKY pasMepHbIX xapaktepuctuk PM, yrnos o63opa n gocsarae-
MOCTW 3/IEMEHTOB MNy/bTa, KOMMNOHOBKX OPraHoB ynpaBfieHUs.

NCcXOAHBIMU AaHHBIMW 415 pacyeTa NMHEVHbIX U YT0BbIX NapaMeTpoB
PM saBnatoTca paboune yepTeXxn M TeXHUYeckas JOKYMeHTauus Ha ane-
MeHTbl paboyero mecta, BKNOYas KOMMNOHOBOYHbIE pPelleHns, U aHTPono-
MeTpuyeckmne napameTpsbl B3pocC/ioro MYXCKOT0 HaceneHus,
ycTaHoBneHHble TOCT 12.2.049. PacueTHas pabouyas mosa jucnetyepa —
thusnonornyeckn paynoHanbHas pabouvas nosa no FOCT 21889.

PaccunTaHHble napameTpbl PM cuMTalOT COOTBETCTBYHOLWMUMUN 3PTOHO-
MUYeCKUM TpeboBaHMAM, eCIN UX 3HAYEHWUS COOTBETCTBYIOT yCTanoaTeH-
HbiMm TOCT P 29.05.008 unu otnmyalTcs 0T HUX He 6onee yem Ha 10 MM
no NMHEAHOMY W Ha | *no yrnoBomy napameTpy.

OneHKy BapvaHTOB pa3MelleHns, KOMMNOHOBKN U YNOPAAOYEHHOCTH
31EeMeHTOB My/nbTa NPOBOAAT MO NpunoxeHuto J1 nocne Bbibopa payuo-
HaNbHOro BapMaHTa KOMMOHOBKMW My/bTa yNpaBneHua u3 asyx uaun 6onee
BapunaHTOB.

6 TPEBOBAHWS K METOLAM W3MEPEHUA MAPAMETPOB BHELWHEN
CPEAbI HA PABOUYNX MECTAX ANCNETYEPOB

6.1 W3mepeHue OCBELLEHHOCTW paboymx MOBEPXHOCTE

6.1.1 CpeacTBa uxuepeHuit

6.1.1.1 Bce ncnonb3yemble CpeAcTBa W3MepeHUI He AOMKHbI UMeTb
NPOCPOYEHHbIX CPOKOB MPOBEPKU.

6.1.1.2 ®OTO3NEKTPUUECKNE IIOKCMEPDI, MPeAHa3Ha4YeHHble 4Nd u3me-
peHns OCBELLEHHOCTU:
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- MUHUMaNbHaA u3Mepsemas OCBeWeHHOCTb — 1/K:

- npefen foNyckaeMoil OCHOBHOW OTHOCWUTENbHOW MOrPeWwHOCTN U3-
mMepeHus — He 6onee 10 %\

- MOTPEWHOCTb KOPPEKLLMMN CMEeKTPanbHOW XapaKTepucTUKN NpUemMHM-
Ka U31y4YeHNs NofJ OTHOCUTENbHYIO CBETOBYIO 3P(eKTUBHOCTb MOHOXPO-
MaTUUeCcKOro n3fyyeHus ANa LHEBHOrO 3peHUs —He 6onee 10 %.

6.1.1.3 BonbTMeTpbl, NpefHasHaYeHHble AN U3MEPEHUA HaMpPAXEeHUA
Bcetn. —no NOCT 8711, knacc ToyHocTn 1,5.

6.1.2 ToAroToBKa W NPOBEAEHNE U3MEPEHNIA

6.1.2.1 [llepen u3MepeHMeM OCBELEHHOCTU AO0/MKHa 6biTb NpoBefeHa
3aMeHa BCexX NeperopeslwnX naMn U YACTKa CBETUNbHUKOB.

N3mepeHne OCBEeLLEHHOCTH AONYCKaeTCa Takxe NPoBOAWUTL 6e3 npea-
BapMTeNbHOW NOATrOTOBKM OCBETUTENbHON YCTAHOBKU, YTO AOMKHO ObiThb
3a)KCMpPOBAHO NPN OPOPMIEHUN Pe3yNbTaTOB U3MEPEHUA.

6.1.2.2 KOHTpPONbHbIE TOYKM ANA U3MEPEeHUA OCBeleHHOCTM Ha PM
cnefyeTt pasmeliaTb Ha CTONEWHULE MyNbTa.

6.1.2.3 V3mepeHue OCBELEHHOCTM cnefyetT MNPoOBOAUTbL B TeMHOe
BPeMSA CYTOK, KOrfja OTHOLEeHNe ecTeCTBEHHOW OCBELeHHOCTU K UCKYC-
CTBEHHOW He 6onee 0.1.

6.1.2.4 TMposeaeHne nsmepeHuit —no FOCT 24940.

6.1.2.5 KoaphunumneHTbl OTPaXKeHWUA NNLLEBbIX MOBEPXHOCTEW MynbTOB
N3MepA0T METOAOM CONOCTaBAEHMUA CO LWKano KO3aPhULMEeHTOB OTpaxe-
HuA B npepenax 0,1—0,8 v rpagauuen 0,1.

6.1.3 O6paboTkKa 1 OLueHKa pe3ynbTaToB U3MEPEHUIA

6.1.3.1 M3mepeHHOe 3Ha4eHNe OCBELLEHHOCTN AOMKHO 6blTh Nepecyu-
TaHO Ha HOMWHANbHOE HanpsXeHue B CETU. PacyeT OCYLLECTBAAIOT, Kak
yKasaHo B TOCT 24940.

6.1.3.2 lMpu n3mMepeHUAX OCBELEHHOCTW NOC/Ie 3aMeHbl Meperopes-
WKUX NaMn U YACTKU CBETUNBHUKOB PakTUyecKasd OCBELEHHOCTb B KOH-
TPO/MbHbIX TOYKaX [O/DKHA COOTBeTCTBOBaTb MM  6bITb  6onblue
HOpMUpoBaHHOro 3HayeHua no FOCT P 29.05.008.

Mpu n3mepeHUax oceeleHHOCTN 6e3 npejBaplleNbHOA NOATOTOBKM
OCBETUTENbHOW YCTaHOBKM (haKTuyeckas OCBELLeHHOCTb B KOHTPO/bHbIX
TOYKax fO/MKHa 6bITb HE MeHee ee HOPMUPYEMOTO 3HAYeHUS.

6.2 M3mepeHune wyma

6.2.1 Cpeikmea usmepenus

6.2.1.1 YpOBHM LIyMa U3MepAIOT WIymMOMepamMun 1-ro uam 2-ro Knacca
TOYHOCTMW.

6.2.1.2 OKTaBHble YPOBHWN 3BYKOBOTO AiaB/IEHUSA U3MEPAIOT WWYyMOMepa-
MU C NOAKMIOYEHHBIMU K HUM OKTaBHbIMU 3NEKTPUYECKUMUN hUNbTpamu
no FOCT 17168 nnv KOMOUHUPOBAHHBIMU N3MEPUTENbHLIMW CUCTEMAMU
COOTBETCTBYIOLWEro Kiacca TOYHOCTHU.

6
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6.2.1.3 Annapatypy KanmbpytT A0 M NOCTe NPOBEAEHWNS U3MEepeHuit B
COOTBETCTBUM C TEXHUYECKON [OKYMeHTaL el no akcnayataymm npubopos.

6.2.2 YcnoBus npoBeAeHUs M3MepeHuit

6.2.2.1 W3mepeHne ypoBHei Wwyma Ha PM cnefyeT npoBOAUTbL NpM
paboTe He MeHee 2/3 yCTaHOB/MEHHbIX B faHHOM MOMELWEHNN eanHUL,
obopyaoBaHua B Hambosnee 4acTo peannsyemom (XapakTEpHOM) pexume
ero pabotsbl.

Bo Bpemsa npoBefeHNs N3MepeHuin AOMKHO 6blTb BKNOYEHO 060py0Ba-
HUe BEHTUNALWUN, KOHANLNOHMPOBAHWUSA BO3AyXa U ApYrue 06bIYHO NCMONb-
3yeMble B MOMELLEHUN YCTPOWCTBA, ABNAIOLLMECH UCTOYHUKAMM LIYMa.

[pyrve ycnosus nposefeHuns nsmepeHuii —no NOCT 12.1.050.

6.2.3 TpoBefeHne n3MepeHnit, 06paboTKa 1 OLeHKa pe3ynbTaToB

6.2.3.1 TMposegeHne wu3MepeHnii un o6paboTka pesynbTaToB — Mo
FOCT 12.1.050.

6.2.3.2 ®aKTU4yecKue YPOBHU LIYMa CHUTAKOT LOMYCTUMBIMU, €C/IN OHU
He NpeBbIWakT 3HauYeHunii, yctaHoBneHHbIX TOCT P 29.05.008.

6.3 M3mepeHue nokasateneit MMKpoKIMMara

6.3.1 [pn KoHTpone MokasaTeneil Mukpoknumarta Ha PM gucnetuepa
[OMKHbI 6biITb MPOBEfEHbl HamMepeHWs TemnepaTypbl, OTHOCUTENbHOMN
BNaXHOCTWU U CKOPOCTU [ABUXXEHUA BO3JyXa.

6.3.2 CpeacTBsa nM3mepeHus

6.3.2.1 TemnepaTypy M OTHOCUTENbHYK BIAXHOCTb BO3AyXa cnepyet
M3MepATb  acnupauyvOHHbLIMKW  MCUXPOMETPaMW B COOTBETCTBUM C
FOCT 12.1.005.

6.3.2.2 CKOpOCTb ABMXXEHUS BO3AYyXa U3MepAIT afleKTpoaHeMoMeTpa-
MU. UMAVHAPNYECKUMMN W LWAPOBbIMW KaTaTepMOMETpaMuy B COOTBETCTBUY
c Tpe6oBaHmamu MOCT 12.1.005.

6.3.3 Ycnoeus 1 NOPSAOK MPOBEAEHNS UBMEPEHMIA, OLieHKa Pe3ynbTaToB

6.3.3.1 W3mepeHunsa nokasateneit MMKpOKNMMaTa cnefyeT NpoBOAUTb B
Havane, cepefinHe 1 KOHLe X0N0AHOTO M TENI0ro nepuojoB roga He MeHee
Tpex pa3 B CMeHY (B Hauyane, CepefjuHe 1 KOHLe).

6.3.3.2 Temnepatypy, OTHOCUTE/IbHY BNIaXXHOCTb U CKOPOCTb ABUXeE-
Hua Bo3gyxa Ha PM aBuagucnertyepa m3mepawT Ha Bbicote 1,0 m oT
YPOBHA Mnona.

6.3.3.3 [nsa onpefeneHns pasHOCTW TemnepaTypbl BO3dyxa crepyet
npoBOAUTL M3MepeHUs Ha BbicoTe 0.1 M OT mona M Ha ypOBHe rO0MI0BbI
fucneTtyepa npu BbIMNOMHEHUN UM PaboTbl B NONOXEHUU CUAA.

6.3.3.4 dakTuyeckue nokasatenu MUKpoknumata Ha PM cuuTaloT co-
OTBETCTBYHOLWMUMMN HOPME, ECIN UX 3HAYEHUSA HAXOAATCA B Mpefenax unn He
NpeBbIWAKT AONYCTUMbIX 3HAYEHWIA, ycTaHoBNeHHbIX TOCT P 29.05.008.
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MPUNOXEHWE A
(pekomeHayemoe)

METO/lbl OBPABOTKW 3KCMNEPTHbLIX OLLEHOK

Al MeTo[ paHroBsbIX OLIEHOK

A.1.1 PaHrosble OLEeHKN MPUMEHAIOT NPU UCMONb30BaHNUN B NMPOLLECCE OLEHKU
MeTOfa PaHXMpOBaHWS, KOTOPbIA 3aKN04aeTcs B YCTaHOBMEHUM 3KCMepTamm
OTHOCUTENbHOI 3HAYMMOCTK (NMPeANOYTUTENBHOCTU) OLeHWBAEMbIX NMoKasaTtenei
Ha 0CHOBE VX ynopsaoueHns. Mpu paHXnpoBaHUM 3KCMEPT AOMKEH PacrnonoXunTb
nokasaTenu B Nopsake, KOTOPbIA NpeacTaBnseTcs eMy paunoHanbHbIM, U NPUMK
caTb K&XAOMY U3 HUX YnCia HaTypanbHOro psga —paHru (1, 2, 3u ta.). Panr 1
npucsaceaeTcs Hanbonee nNpefnoYTUTENILHOMY MOKa3aTento, paHT 2 —cnefyroT*
MYy M0 3HaUMMOCTK (NPeAnoYTUTENBHOCTH) U T.4. [TONYyYeHHble paHTU COCTaBNAOT
MaTpuLly paHros.

A.12 WcxoaHbIMK JaHHbIMU ANns 06paboTKW ABNsSeTCS MaTpuua paHToB/}

N-HraoH- (A.D
efe T — paHr jfc-ro nokasartens, AaHHbIA /-M 3KCMEpTOM.

A.13 MeTog 06paboTKM Npu OLEHKe KO3 ULMEHTOB BECOMOCTM NPCAyCMaT
PUBACT BbINOMHEHWE CNEAYIOLLVX ONepaLunii:

thopMupoBaHme 0606LLEHHOV MaTPULLbl PAHTOB;

nepeBof 0606LLEeHHOV MaTPyLbl PAHTOB B MaTPMLLY FPYMNOBbIX MPeANOYUTEHNIA;

NpoBepKa 0fHO3HAYHOCTW 3KCMEPTHbIX OLEHOK;

npoBepKa NpeABapuTeNbHOW COrnacoBaHHOCTU 3KCMEPTHbIX OLEHOK MpW UX
HeOAHO3HaY HOCTW;

onpefieNeHne coctaBa OCHOBHOM OfHOPOAHONM FPynnbl 3KCNEPTOB NpU npeg
BapWTe/bHO HECOracoBaHHOCTN 3IKCMEPTHbIX OLeHOK;

npeo6pasoBaHne 0606LLEHHON MaTpuLbl PaHroB B MaTpuly 0606LLEHHbIX
9KCNEPTHbIX OLLEHOK;

NpoBepKa COracoBaHHOCTY 3KCMEPTHbIX OLLEHOK OCHOBHOV OHOPO/HOIA rpynnoii
9KCMEepTOB:

oLleHKa Ko3th(MLMeHTOB BECOMOCTH 3prOHOMUYECKUX MoKa3aTenei.

A.131 ®opmupoBaHue 0606LLEHHOI MaTpULbl paHros/?-, m= |2 |, npoBoAAT
NpyY UCXOAHBIX AaHHbIX 418 06paboTKM B BMAE MaATPWLbl PaHrOB/? 3/1EMEHTbI
*nq " -

A.1.3.2 MNepeBog 0606LLeHHON MaTpuULbl paHros/?, B MaTpuuy FpynmnoBbIX
npegnouTeHunii P ~ LYN11 3aK04aeTCs B BbIUMCIEHUN € 3/1EMEHTOB A1A = 1. n
nt=1,a no gopmyne

Pa=733k- (A2)
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rfe J1IA—KONMYecTBO paHroB, paBHbIX / B A-M cTonbue matpuubl RN
irit — KONM4yecTBO LeNbiX paHroB BA-M cTonbLe matpuubl Ro\
THKi— KOMMYecTBO HeuenbiX (4po6HbIX) paHroB BA-M CTON6Le MaTpuubl A,
Mpw onpefenennn JIAyunTbIBalOT 1 4PO6GHBIE PaHTU, KOTOPbIE COOTBETCTBYIOT
N6OMY 13 YCNOBUIA:

/- 1 <dn<t;

A.1.3.3 3KCnepTHble OLEHKN CYMTAIOT OfHO3HAYHbIMU, ecnn npu BcexA SK
COOTBETCTBYET PaBEHCTBY

s*=3 (A3)

rpe 1 = I Pktt.
»-1
Mpun 04HO3HAYHOCTU 3KCMEPTHbLIX OLLEHOK NPOBOAAT OLEHKY KOI(P(MNLMEHTOB
BECOMOCTN HO A.1.3.8.
A.1.3.4 Tlpn HEOAHO3HAYHOCTU 3KCMNEPTHbLIX OLEHOK WX CUMTatOT npeasapu
Te/bHO COrnacoBaHHbIMK, ecnu //,, COOTBETCTBYET

= - e 2009, (A4)

e -~ Pu
K-1 r-1

Mpu npefBapuTeNbHON COrNAcOBaHHOCTU 3KCMEPTHBLIX OLEHOK MPUHUMAlOT
rmnoTesy 06 OfHOPOAHOCTU BCeli 3KCMEePTHOW FPYnMbl W NPOBEPAIOT OKOHYATC/b
HYI0 COrnacoBaHHOCTb WX OLLeHOK no A.1.3.7.

XapakTepucTuKa KpuTepueB MPOBEPKN OHO3HAYHOCTU W MpefBapuUTeNbHON
COrnacoBaHHOCTM 3KCMePTHbIX OLEHOK NpuBefeHa B pasgene A.2.

MpumeuyaHue—Kputepnit nNpeaapuTenbHOA COrnacoBaHHOCTU A0
MyCKaeTCA paccumTbiBaTb Npy Nt06OM OCHOBaHWUK norapuima 6onblue |.

A.1.35 Tpn npeaBapuTenbHOW HECOrnacoBaHHOCTM 3KCMEPTHbLIX OLeHOK OH
pcAcnsAT COCTaB OCHOBHOW OfHOPOAHON rPynnbl 3KCNEepPTOB, MOCNEA0BATENIbHO
BbINOHASA:

1) npeo6pasoBaHne 0606LLEHHOV MaTpPULbl PAHTOB /1 B MaTpuULly 0606LLeH-
HbIX 3KCMEPTHbIX OLEHOK Bu:

fte, fi2
(A5)
&
2) HOpPMMpPOBaHMWe 3N1eMEHTOB MaTpuLbl BM:
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r 1<-4 o (A8,
' nTax(6£) - min(6Vf)
MpumeuvyaHunme. —3anucb Tax (M) nam min(6“ ) o3HayaeT onpegeneHue

COOTBETCTBEHHO MaKCUMasbHOro MM MUHUManbHOro uyucna w3 uucen b® npu
M3MeHeHUW nHAeKcaj ot | Ao N u uHaekca /, pasHoro 1umam 2.

3) npepfcTaBneHne Kax/oi CTPOKW MaTpuLbl/?,, TOUKOW Ha NIOCKOCTK, OTKNa-
[iblBas Ha ocu abcuuce 3HaYeHWs NepBoro 31eMeHTa CTPOKM, a NO OCU OpAMHAT
—3HayeHns BTOPOro 3/1eMeHTa CTPOKMK.

4) onpefieNieHne Ha OCHOBe aHann3a PacronoXeHns 0606LLEHHbIX IKCMEPTHBLIX
OLEHOK Ha MIOCKOCTM Ha/Myns u cocTasBa OfHOPOAHBIX PyMn 3KCMepToB;

5) BbIGOpP OCHOBHOW OLHOPOAHON TFPYNMbl 3KCMEPTOB NPU HanMuum cpeau
OZJHOPOAHBIX rpynn ynnbl. B KOTOPYIO BXOAAT 66 % 1 6onee 3KcrnepToB.

A.1.3.6 MNpeobpasoBaH/e 0606LLEHHON MaTpULbl pPaHroB B MaTpuly 0606
LUEHbIX 3KCMEePTHbIX OLEHOK NMPOBOAAT B COOTBETCTBMM C MPUHLMNAMM, NpKBe
fleHHbIMY B pa3gene A.3.

A.1.3.7 Tpu HaAMuYMM OCHOBHOIN OJHOPOAHONM rPynMnbl 3KCNEPTOB MPOBEPSAIOT
OKOHYaTe/IbHYI0 COrnacoBaHHOCTb WX OLEHOK:

runoTesy 0 COrsacoBaHHOCTU OMEHOK MPUHUMALOT, eciin

®le, (X1 d(n, W, a) (A7)
rge ®, m |xX*)—@yHKUWUSA OT CTATUCTUKM X: ;

d\n. L, « |—rpaHnyHoe 3HaueHne GyHKUUK K T 1X: ). KOTopoe onpefens-

€TCS COOTHOLLUEHMEM MEeXAY 3HAUeHNAMU/? U T,,. a TAKXKEe 3alaHHO BEPOSTHOCTbLIO
a (YpOBHEM 3HAUMMOCTMW) MPUHATUA OLIMOOYHOIO peLLeHus.

Bug dhyHKuum ®AN (T jonpesensetcs COOTHOLWEHNEM MEXAY YMCIOM MoKa-

3aTeneid N U YMCNOM 3KCMepToB TO OCHOBHOI OJHOPOAHON rpynmbl.
YpoBeHb 3HaUMMOCTV @ NpuHUMatoT pasHbim 0,01: 0.05; 0,10.
CTaTUCTUKY Y} BbIYMCAAIOT MO Gopmynam:
npu OTCYTCTBUM CBA3AHHbLIX PaHI0B
-= 121 an>
-

npu HAT YN CBA3AHHbIX PaHroB

125 A9

T3N{n+D-n*lY, Ti
-1
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rge S=Y.
a-1/-1 T-1

rfe N, — KONMYECTBO TPpyMnn CBA3AHHbIX PaHTrOB B paHXupoBKe/-!-» -aKCnepTa;
—KO/MYECTBO rpynn CBA3aHHbLIX PAHroB B rpynmne ¢ HOMePOM” B paH>KNPOBKE

1-ro akcnepTa;

AL —3neMeHT MaTpuLbl paHroB ||A4 ||, 06paf0BaHHO NCKNHOYEHWEM M3 MaTPULbI
paHros R =mLif| cTPOK paHroB Ans 3KCrnepToB, KOTOPble He BXOAAT B OCHOBHYO
OJHOPOHYIO rpynny.

A.1.3.8 OueHKy Ko3ththmnLmeHTa BECOMOCTY 3prOHOMUYECKUX NOKa3aTene/”
NpoBOAAT Mo (opmyne

Ton(e 1y A= (A.10)

BennuvHa r-[ npeacTaBnseT cob60il 3neMeHTbl MaTpuLbl |, obpasoBaHHOW
MCNoMb30BaHWEM W3 MaTpuLibl paHroB A = |(f4| CrpoK OLEHOK ANs 3KCNepToB,
KOTOPble HC BXOAAT B OCHOBHYIO OfJHOPOAHYIO rpynmy.

A.2 XapaKTepucTuKa KpuUTepUeB MPOBEPKM OfHO3HAYHOCTV W MpeasapuTeNbHON
COr1acoBaHHOCTN 3KCMEPTHbLIX OMEHOK.

A.2.1 TpoBepKy OfHO3HAYHOCTW 3KCMEPTHLIX OMEHOK MPOBOAAT MO 3Haua
HUAM 3nemMeHTOB PK maTpuubl rpynnoBbix npeanouteHuin P (cm. A.1.3.2).
3HauyeHne anemeHTa pKi LWIFTCPNPCTHPYIOT Kak BEPOATHOCTb TOro, 4TO no
CY)XAEeHMI0 3KcnepToB A-My NokasaTentd MOXET ObiTb MPUCBOEH paHr . Toraa
3HayeHne 3neMeHTOB A-li CTPOKM MaTpuubl P xapakTepusyeT pacnpefeneHvie
paHros A-ro mokasavens, a 4Mcrio, pacCYNTbIBaeMoe Kak

—ecTb CpefHee KBafpaTMYecKOe OTKNOHEHMe ChyuvaliHoi

BE/IMYMHbLI paHra A-ro nokasatess.

Mpu NONHOI OAHO3HAYHOCTM IKCMEPTHbIX OLLEHOK KaXAas CTpoka MaTpuubl
A CofepXXUT 31IEMEHT, PaBHbIA 1, MPW OCTa/bHbIX 3IEMeHTaxX — paBHbIil 0. B 3TOM
Cnyyae paccuMTaHHOe cpefiHee KBagpaTuyeckoe 0TKNOHeHue paBHo 0. Mpwy nonHoi
HEO[HO3HAYHOCTY 3KCMEPTHbIX OLEHOK BCE 3/IEMEHTLI MaTPULIbl A OAUHAKOBbLI U

A -1

paBHbl ¥A. CpeaHee KBafpaTN4YeCcKoe OTK/IOHEHMe B 3TOM cilyyae PaBHO ™ —

OKCMNepTHbIE OLEHKN CYUTAIOT OAHO3HAYHbIMU, C/IN NPU TPEXKPATHOM YyBa
NNYEHNN CpedHee KBafpaTNyeckoe OTKIOHEHNe MeHbLue 1. Mpu AByXx nokasaTtensx
(n - 2) 3TOT KpUTepWit BbIMOHAETCS, €CAN BEPOATHOCTb TOr0, YTO OLHOMY W3
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nokasaTeneil MOXeT 6blTb MPUCBOEH paHr | (a Apyromy COOTBETCTBEHHO PaHr 2).
paBHa 0,9 n 6onee.

A.2.2 TpoBepKy npefBapuTeNibHOWM COrNacoBaHHOCTW 3KCMEPTHbLIX OLEHOK
NPOBOAAT TakXe MO 3HaYeHMAM 31eMeHTOB Pt/ MaTpuLbl FPYNMOBbIX NpeanoyTe-
Huin P.

Mpn NOMHOM OfHO3HAYHOCTW 3KCMEPTHbIX OLeHOK BennunHal0 pasHa 1 a
npv NONHOM HeofHO3HaYHOCTW pasHa 0. Mpu ABYX NoKa3aTenax i m 2) Kputepuii
npeABapuTENbHON COrnacoBaHHOCTY BbIMOAHAETCSA, €CNM BEPOSTHOCTb TOrO, YTO
OfHOMY M3 NoKasaTeneil MoXeT 6blTb MPUCBOEH paHr 1 (a ApyromMy COOTBETCTBEHHO
paHT 2). paBHa 0,75 n 6onee, 4To 0O3HayaeT, 4TO 6onee 75 % 3KCMepTOB OTAANM
npeanoyYTeHNe Takol PaHX1pPOBKe.

A.3 TMpuHuun npeobpa3oBaHns 0606LLEHHON MaTpuLbl PaHroB B MaTpuLy 0606
LLIEVHbIX 3KCMEPTHbIX OLEHOK

A.3.1 TNpeobpasoBaHne 0606LLeHHOI MaTPULLbl PaHrOB B MaTpuLy 0606LeH
HbIX 3KCMEPTHbIX OLLEHOK MPOBOAAT C WUCMONAb30BAaHWEM W3BECTHLIX METOA0B
(anropntmoB) 0TOBPaXKeHNS Ha MAOCKOCTb MHOXECTBA TOUeK, 3afaHHbIX B runep
npocTpaHCcTBe.

[na aTol0 KaXAyto 13 T CTPOK 0606LLeHHO MaTpULbl PaHroB CHATAIOT TOUKON
N-MepHOM runepnoBepxHOCTU. 3aTemM NPoBOAUT»! TOUEK N-MEPHOIA rneproBepxXHOC-
TV Ha N/0CKOCTb C BO3MOXHO NYYLUMM COXPaHEHWEM B3aMMHbIX PaCCTOAHWIA Mexay
BCEMW TOUKaMy B CpefjHEM KBaApaTM4YeCKOM CMbICNe. B kayecTBe KpuTepus MUHW
MyMa iethopMUPYEMOCTM B3aUMHbIX PACCTOSHUIA NPY 0TOBPXKEHUN TOYUEK i MHCPUPO
CTPaHCrBa Ha MIOCKOCTb LienecoobpasHo B3ATb TpeboBaHWe MUHUMYMa LiefieBoi
hyHKLMN:
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y-1 TR S R 1)1
St J* -1)2~12:] I -y -
A.3.2 Anroputm HaxoXpaeHuns MUHUMYMa DYHKLNK

MpW NCMONb30BaHWUMN B Ka4eCTBe ONTUMM3ALUM
MeTOAa 3KCTPanoNALMOHHOrO MOWCKa 3aK/yvaeTcs B CefylOLEeM: Ha MepeoM
Lare napameTp ii,, CUMTAIOT NepPeMeHHbIM, OCTa/lbHble 3HaUYeHNA (UKCUPOBAHDI.
B 3TOM NpeAnonoXeHW HaxoAnuTCs MUHUMYM LEeNeBOM (YHKUMU W COOrBCTCT
BYIOLLUCC 3HauyeHue napameTpa tf\x Ha BTOpom Liare 370 3HayeHue QPUKCUPYIOT,
0CTalTCA 3aMKCUPOBAHHBIMW U OCTaNnbHble apryMeHTbl LeneBoi (QyHKLMK,
Kpome b\x HaxogdT 3HaueHue napameTpa W], COOTBETCTBylOLlEE MUHUMYMY
LieneBoin (yHKLMKW, U rak fo (Ax 2) wara, Ha KOTOPOM HaxXOAMTCS 3HaYeHue
napametpa b"2- 3T0T HUKN NpUGAMKEHUS NOBTOPSAIOT 4O TeX Nop. noka cymma
abCOMOTHBIX 3HAYEHWNI Pa3HOCTU MeXAY OLeHKaMu apryMeHTOB LieneBoi PyHK
LMY ABYX MOCNEAHMX LIMKI0B NPUBIMKEHNA HC OKQXKETCA MeHbLUE Manoro 3afaH
HoOto uucna J1. 3HaveHue [, 3agatoT B npegenax ot 0.001S/?mo go 0, 1.92Jmin, rae
SRmia — paccTosHne Mexay AByMS 6AvKaikwmnMmn apyr Apyry To4KaMu runepno
BEPXHOCTMU.

OrpaHuyeHunii Ha NpUMeHeHne MeToda HeT.

A.4 AHanuTVyeckas OLeHKa B3aMMHOrO pa3MeLLeHUs OpraHoB ynpaBneHus

A.4.1 Tpu oLeHKe B3aMMHOT0 pa3MeLL,eHNs OpraHoB YNpaBeHns OnpefenstoT
3Ha4yeHWe nokasaTens paBHOMEPHOCTY 3arpy3ku 06enx pyk oneparopa no cregyto
el npouenype:

1) cuMTaloT M3BECTHLIM, YTO OMEpaTop B 3aBUCMMOCTU OT BbIMOMHAEMbI)
3afja4n MOXeT AeiicTBOBaTb MO OAHOMY M3 ,V BO3MOXHbIX anropuTMOB BBOAA,
pacrnopsbkeHunidi u coobuieHnit. Mpyu 3ToM KO3 (ULUEHT BECOMOCTU «-F0 anro-
putMa (« = 1. 2. ... jv) paBeH

2) u3 Bcex aNropuTMOB BBOAA KOMaH/A, pacnopsXKeHuii 1 CoOBLLeHNA NCK0
YatoT OMnepaLyun, He CBA3aHHbIe C obpalleHnem K opraHam yrnpasneHus, pacnot
XXEHHbIM Ha NaHensax NynbTa yrnpasieHns (COCTaBNAT YKOPOUEHHbIV anroputm);

3) MoBepXHOCTb NynbTa yNpaBieHWs YCI0BHO Pa3AensitoT Ha jBe 4acTu BepTH
KanbKoi NMHWeN, NPOXOAALLel Yepes LIEHTP MO 3peHus onepaTtopa. 3a LeHTp
nons 3peHns onepaTopa NPUHUMAaKT PYHKLUMOHaNbHBIN LeHTP naHenn nHhopma
NN, KOTOPbIA AO/MKEH HAX0AWTbCA Ha YpoBHe r/a3 onepaTtopa:

4) KaXAOMY MOSYyYeHHOMY YKOPOYEH HOMY afiropuTMy Ai0/KHA COOTBETCTBO-

BaTb NOCNe0BaTeIbHOCTb ABOUYHbIX Yncen {I/"])

13
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0 —ecnu B M-M YKOPOYEHHOM anropuTMe Ha Liare NpYMEeHstoT opraH
yNpaB/eHusl, pacno/ioXeHHbI CNeBa oT pasfenstoleid TMHUK.

Y+
1—ecnn B N1-M YKOPOYEHHOM airOpUTMe Ha Liare NMPUMEHSOT opraH
YNpaBeHus, Pacro/ioXeHHbI CrpaBa OT pasfenstowei IMHNU.

roe /* 1.2,..,T,
rie T— KONMYeCTBO O6paLLeHWn K opraHaMm YnpaBieHus B-M YKOPOYEHHOM
anropuTme.

[MokasaTe/lb paBHOMEPHOCTM 3arpy3ku pyK onepaTtopa 2 X BbIYUCAAOT HO

thopmyne

p4 T S— 7/ J— K - (A-12)

A5 AHaMTUYeCKas OMeHKa KOMMOHOBKW 3/1eMEHTOB Ny/NbTa

OUEHKY KOMMOHOBKW 3/1EMEHTOB NyNbTa BbIMOAHAIOT AN KaXA0W (YHKLMO
KaNnbKOW rpynnbl 31eMeHTOB Ny/bTa.

Mpn oueHKe KOMMOHOBKWU 3M1EMEHTOB My/bTa B rpynne OnpefenstoT 3HayeHue
rokasaTens paLnoHanbHOCTV KOMMOHOBKYM CrefytoLyim 06pasom:

1) MCXOAHbIMU [aHHBIMW 17 OLEHKM KOMMOHOBKW 3/1EMEHTOB SBNAETCA
COCTaB BO3MOXHbIX anropuTMOB BBOfA KOMaHA, PacnopsXeHWii U COOOLLEHWA.
Mpy 3aTOM KO3 hUUMEHT BECOMOCTH N-ro anroputma (M w 1,2..... A0 paseH \Yn,
roe [l — KonuyecTBO BO3MOXHbIX anropuTMOB BBOAA:

2) paccmaTpuBaloT anropuTMbl C MakCMManbHbIM KOIP@ULMEHTOM BECOMOE
™. W3 norapudma BbINUCLIBAOT B MOPSAKE OYepPeAHOCTU NPUMEHEHUS Bce
[efcTBNSA, CBA3aHHble C o6paLleHneM K O4HOMY M3 3/1eMeHTOB paccMaTpvBaeMoi
(YHKLMOHANLHOW rpynnbl. 3aTeM B COOTBETCTBUM C MOMYyYEHHbIM YKOPOUEHHbLIM
aNropuTMOM BCE 3/1EMEHTbI, BXOAALME B FPynny, HyMepylT B NOpsAKe uX
npuMeHeHus. Mpyu HanMuMM B paccMaTpmBaemoli (hYHKLMOHaNbHON rpynne ane
MEHTOB, KOTOPbIE HC MPUMEHSAIOT B aAropuTMe C MaKCMManbHbIM KO3 (MULNEHTOM
BECOMOCTY, HO NPUMEHSIOT BAPYTUX anroputmax, UM npuceanBatoT nocnesytoLme
Homepa. B pesynbTate kaxaomy u3s/1/, aneMeHTOB rpynnbl yb6yeT NprcBoeH HoMep
— LleNloe Yyncno u3 uHTepsana U,

3) KaXgomy M3 aTropurMoB. MPUMEHSAS MOMYYEHHYI0 HYMEpaLMio 3/1EMEHTOB,
CTaBAT B COOTBETCTBME YKOPOUEHHbIN anroputm —psg uncen f'/" 7}, raoe . —Homep
3fleMeHTa rpynnbl, KOTOPbIA UCNONL3YEeTCA B-M anropuTMe npu/-m obpatieHnn
K rpynne: r- 1, 2, ..., T, rge T— mMaKkcumanbHOe KONMYecTBO ObpalleHunii K
-anemMeHTaM. BennuuHy T onpeaenstoT No anropuTMy ¢ MakCMMasllbiM KOMNYecT-
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BaM ob6palleHnii K paccmaTpuBaemoi (DYHKLWOHaNbHOW rpynne, Ans Apyrux
a/IropuTMOB OCTaBLUMECS YfleHbl psja uncen Y31\ npupasHUBAIOT K HYNIO;

4) Nonb3yAcb NONYYEHHO HymepaL el aNeMeHTOB, pPeann3oBaHHbIN BapuaHT
pasMeLLeHs 3MeMEHTOB B rpynne 3amuCbiBalOT Takxe B BuAe paga umcen M),
nepeyncnas ux cnesa Hampaso (MpW pasMeLLeHUn 3N1EMEHTOB FOPU3OHTAIbHBIMU
psagammn) unu ceepxy BHU3 (MPU pasMeLLeHn 3/1eMeHTOB BEPTUKaIbHbIMU PAAaMU):

5) cocTaBnflOT MaTpuuy odepegHocTu |[PY, rae t— Homep onepauuun B yKo-
poyeHHOM anroput™me (/» 1, 2, ... 7); y — HOMEpP MCMNOMb3yemMOoro afeMeHTa tj =
I, 2, ..., NL):

a-1

_ J WK ecim V™' =y,

rac **e 10, 'ecnun U/"*],
6) cocTaBnalT MaTpuuy ceasHocTm LIC.A

----- , (A.14)

rhe iny— HoMepa UCMO/b3yeMbIX 3/1eMEHTOB;
/10,, —KONMYECTBO Crly4aeB, KOrAa B U-M YKOPOUYEHHOM anroputme (psgy

yncen Y*1') anemeHTy (4Mcnoy ) cnefyeT 3a aeMeHTOM i (4uncnom /);

7) nepBbIM 31EMEHTOM 5, Ans pasmelleHns BbIGMPAOT 3NeMeHTY, Ana KoTo-
poro 3HauyeHue BeNNUYMHbLI PX,— MaKCUManbHOE;

8) BTOpbLIM 3neMeHTOM J1, 417 pa3MelleHUs BbIGUPAIOT 3NEMEHTY, /19 KOTO-
poro 3HaueHve BennuuHbl & = Pi/ + —MakcumanbHoe (npuy * 5');

9) B 0oOWeM cnyyae N8 BblbOpa Ha OT-M Luare 3/eMeHTa NS pasmelleHus
paccuunTbIBalOT pan uncen a) » Py + [N BCeX 3HaYeHMiAy, HC paBHbIX Yxe
pasmeLleHHbIM .V, S, ..., SwWwl. ECn npu 3TUX 3HAYeHHAXY BennumnHaa. - 0, war
npoLeaypbl yBeNMUMBalOT Ha eUHULY U PaCCUUTBLIBAIOT 3HAYEHUS BENNUYUHBLIN =
-1 H™N+ C*. . B atom cnyyae npu Bblb6ope cregytoLero 3N1emMeHTa Lwar

npoLeAypbl CUATAIOT paBHbIM (OT + 2):

10) ecnn npu BbIGOpe OYEPEAHOr0 37IEMEHTA MPU HECKONbKUXY 3HAUYeHMs
BeNMYUHbI O pauHbl U MaKCUManbHbl, F0 B Ka4ecTBe OCHOBHOIO GepyT Nto6oii 13
OTMEYEHHbIX 3/1EMEHTOB (MPETEHAEHTOB) U MPOAO/KAKOT MpoLeaypy, 3anoMHUB
npy 3TOM HOMep Liara, MocNefoBaTeNbHOCTb YXKE Pa3MeLLeHHbIX 3/EMEHTOB U
HOMepa OCTaBLUMXCS MPETEHAEHTOB. 3aTeM Moc/e NojyyYeHUs BapuaHTa nocnese
BaTC/IbHOCTM pPa3MelieHUs BO3BPALLAIOTCA Ha Luar, HoMep KOToporo 6bin 3anos

IS
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MeH. GepyT 3a OCHOBY APYrOil OTMEYEHHbI 3M1eMEHT U MONAYYarT CLUC OAMH
BapuaHT pasmelLeHus;

11) ecnm B npouecce npoueaypbl Homep wara paseH (T + 1), a nocnegosa-
TeNbHOCTb pasMeLL,eHMs 3/1EMEHTOB ellle HC onpeaeneHa, ToO HOMep Lara npupan
KMBAKOT K efMHNLE U AN BbIGOPA OYEPEAHOTO0 3/1IEMEHTA BbIYUCASIOT BENIMUUHY
a(= Pn+ C/1 Ana BCex 3Ha4YeHMiAy, HC paBHbIX HOMEpPaM YXKe pa3melleHHbIX

3feMeHToB 5. 5,. 50),;

12) ana kax Aot NonyyYeHHOro B pe3ybTaTe OMMCaHHON MpoLeAypbl BapuaHTa
pasMelLleHns BbIYUCAAIOT HOPMWUPOBAHHOE B3BELUEHHOE CpefHee KONNYeCTBO
nepecTaHOBOK 3/1EMEHTOB/*1, NpuxoasLLeecs Ha O4UH 31eMEHT NpW BbINOAHEHUN
BCEX a/rOPUTMOB BBOZA KOMaH/, PacropsikeHuidi n coobLeHnin no dpopmyne

t K[-/M/(»r)-<« i \nm,{y”y S,(N)I

F'h =
«n (A.15)

roe MM, (Y¥1l—nopsagkoBbliA HOMepP B pauoHanbHOM/-M BapuaHTe pasMmeLLleHus

anemeHTa 1%
13) nokasateslb payMoHanbHOCTU KOMUOHOBKU-Z, BbIYMCNAIOT MO hopmye

Z,®F° - min FA\ (A.16)

roe min Fv>— MUHUManbHaa 13 pacCcyUMTaHHbIX OLEHOK paunoHanbHbIX BapuaH
TOB pasMeLlleHns;

E K ™ (vr)-1+1 1Inm, (y?'}- nmO(v;»\)|]
fO_*-l (A.l?)

Mm?

roe [TA0| YPJ—nopsaKoBbI/i HOMep B peann30BaHHOM BapuaHTe pasMelleHuns

(B pagy uucen (KO0)) anemeHTa ¢ HOMepoMm Y'a) (Yncna Y'a)).

A.6 AHanuTUYecKas OMeHkKa YnopsifloYeHHOCTW pa3MeLLeHNs 3NeMEHTOB MNy/bTa

Mpv oueHKe ynopafoHeHHOCTY pasMeLLeHnsa 3/1eMeHTOB My/ibTa OnpeaensoT
CTeneHb OTKNOHEHWUA NOCNef0BaTe/lbHOCTY UCNOMb30BAHUA 3/1EMEHTOB My/bTa OT
paunoHanbHON YyNopsaf0YeHHOCTH.

MCcXoAHbIMY AaHHBIMWN /19 OLIEHKWN YMOPAL0YEHHOCTU pa3MeLleHuns ABnseTcs
COCTaB BO3XHOXKHbIX anropMTMOB BBOfa KOMaHZ, PacnopsXXeHWuii U COO6LLEeHWA.
Mpun 3TOM KO3(hPULMEHT BECOMOCTUN N-ro anroputma (n = 1.2. ..., MO paseH IVn,
rge [I'— KonmMuecTBO BO3MOXHbIX a/IrOpMTMOB BBOAA.

OUueHKy AN Kaxgoro u3s JT BO3MOXHbIX aifOPUTMOB NPOBOAAT CrefytoLmx!
06pa3om:
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1) Ha nucTe 6ymaru B onpefeneHHOM MacliTabe BbluepuMBalOT pPasBepHYTYHO
(hpOHTaNbHYI0 NPOEKLUWIO MepesHUX NaHenei NynbTa U Ha Hell OTMeYaloT TOUKU
pasMeLLeHVs 3NeMeHTOB My/bTa OTHOCUTENbHO FOPU3OHTaNbHOWX 1 BEPTUKA/b-
Hoii Koceil. Ocv npoBOoAsAT Yepe3 OYHKLMOHANbHbIA LeHTp NaHenn uHgopmayuu,
HaxoAsLLeiica Ha ypoBHe rna3 oneparopa:

2) Ha BblYepYEHHOW pa3BepHYTON (POHTANbHOW MPOEKLMU BblUepUMBAIOT
rpaHuLibl 30Hbl ONTUMaNbHOTO pasnuyeHuns (3oHa 1).

Mpy ncnonb3oBaHMM B Ka4eCTBE OCHOBHOMO CPeACTBa O0TO6paXeHUs MHGop
MaHUW WHAMKaTopa C MA0CKUM M306paKeHMEM WAW CTPENOYHOro WMHAMKaTopa
rpaHuLbl .I0HbI 1 onpefenstoT no foNyCTUMbIM yrnam 0630pa MHAMKATOpa CooT
BETCTBYIOLLCrO TUNa (cM. A.2).

Mpn OTCYyTCTBUM OCHOBHOTO CPeACTBa 0TOBPaXeHWUs rpaHuLbl 30HbI 1 0Hpe
[ensoT no AonycTUMbIM Yriam 0630pa BaXHbIX W YacTO MCMOMb3yeMbIX CPeACTB
oTobpaxkeHus nHhopmauum (cm. A.2);

3) 4NA KaKAOro anemeHTa MynbTa YNpaBfeHWs W3MepstoT ero MUHMManbHoe
paccTosHue or oceii Vi K(AN n K,,), KOTopble 3aTeM 0TKNaAblBaloT C yHeTOM 3HaKa

B NPSMOYrofibHbIX cucTemMax KoopauHat (YAuwu K,1) B nocnefoBaTensHocTy,

onpeAensiemMoil n-m anropuTMOM BBOAA KOMaHZA, PacrnopsiKeHUd W coOoBLLEeHNi,
rfie Ha OCW W OTK/1afiblIBAIOT HOMEpP OYepeAHOro Lara anroputma.

Toukn Ha Tpaduke B cucTeMe KoopauHat Yo.0 u K/,u Ha oyepefHOM Luare
anropuTMa HyMepyrloT B COOTBETCTBMM C HOMEPOM 3fieMeHTa My/bTa, NPUMEHAB
XTOr0 Ha KOHKPETHOM Luare;

4) Ha MOCTPOEHHbIX rpafmkax Yepe3 TOYKY C MaKCMManbHbIM 3HaYeHUEM
KoopauHat Xb (unn KO) NpoBOAAT NpsMYIO, napannefibHyto ocum. 3aTeM NpPoBOAAT
aHanornyHble IMHUK Yepes BCe MOCNefytoLine aneMeHTbl. ECan Ha Ty Uan UHYHO
npsMyio p nonagatoT ABa Uy 60/1ee 3/1EMEHTOB, FO HE3aBUCKMMO OT 3HAYeHMAU
3TW 371EMEHTbI CUMTAOT CrPYNMMPOBAHHbLIMK MO YPOBHHIOP;

5) Ha MOCTPOEHHbLIX rpajuKax HaHOCAT SIMHWUU, ONpeAensiolme rpaHuLbl
30HbI |;

6) Ha rpagukax Xx> n Wn) anemeHTbl 06bLELMHAIOT B BepTUKanbHble W
ropu3oHTaNbHbIE TPYNMbl B C/lyYae, ecy OHW COCTaBAAIOT HENPEPbIBHbIA psaf C
KOOpAMHaTaMun, 0TBeYarL MMM YCI0BUIO:

n,., - Kspg* (A.18)

rge B* —TPeXKpaTHOe 3HaueHwe yrna thoHcanbHOro 3pexns (r,, = 3 ®), BbIPOKEH-
HOe B IMHElHbIX eANHNLAX;

HaK/OHHOE rpynnupoBaHMe NPOBOAAT 00bEAMHEHWEM HC MeHee Tpex mocne
[,0BaTe/IbHO MPUMEHSEMbIX 3/1EMEHTOB, OTCTOALLMX OT IMHUN MapLupyTa UxX npu
MEHeHMs Ha BenyuHy a”. HaknoHHOe rpynnupoBaHWe 31eMEeHTOB MPOBOAAT
TONbKO B Npeaenax Kaxpaoi 30HbI;
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7) HO pesy/bTaTaM rpynnuMpoBaHNUs BbIYMCAAIOT KOSMMULNEHTbI TPYHHUPYB
MOCTW 31eMeHTOB T| | B KaXgoit 30He HO ((hopmyne

i Wi+ «@m>+1#7-2
Jiit) 2 (uoiu - i) ’

rfe oBr<tl) —uucno BepTUKanbHbIX Fpynn (FOPM3OHTaNbHbIX FPynn):

OUT —UNCN0 HAKMOHHBIX Fpynmn:
—U4unCNo YPOBHel rpynnuMpoBaHus;

MNOBLL — °/LLIee YNCNO 3/IEMEHTOB;

8) BbIUMCNAT CTEMEHb CNYYalHOCTU B pasMeLLeHMU 3/1EMEHTOB, KoTopas
XapakTepusyetcs KoapguumeHTom g* no copmynam:

(A.19)

tA
L ion
1_J* roOm
' 11
I W 1 oOw 1
Ui -1
| K.,-nY .
Tofliu'
(A.20)
rge Xu,  —COOTBETCTBYHOLLME KOOPAMHATLI 3/1EMEHTOB Ny bTa;

'(Uiu ~ KOMMYecTBO TaroB MaplupyTa NPUMeHeHUs 31eMEeHTOB B 30He | C yuyeTom
(DUKTUBHbIX 3M1EMEHTOB ((DUKTUBHbI 3/1IEMEHT — O0TPEe30K FpaHuLibl 30HbI |, Haua
710 U KOHEL, KOTOPOro UKCUPYHOT COOTBETCTBEHHO MOMEHTbI MEPEXOfia MapLLpyTa
NPUMEHEHUN 3M1EMEHTOB My/bTa W3 30HbI | B 30HY Il 1 06paTHO);

'(acw ~ KONMWYECTBO LUAroB MapLUpyTa NPUMEHEeHUs 31eMEHTOB B 30He 11 ¢ yueTom
3/1EMEHTOB 30HbI |, C KOTOPbIX HAYMHAETCS H 3aKaHYMBAETCA MapLUpyT:

9) HopMmUpyeMmbli KO3 hULNEHT

o ~x4| (A21)
10) cymMMapHblii nokasaTe/b YNopsf0YeHHOCTM Mo 30Ham | 1 115 BbIUUC-

AT no dopmyne
is
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s/(«j_ Ppo(L +4 >, A.22
\fid- PAKL 480" (.22)
11) 06LLYyI0 yNopAf0HYEHHOCTb 3/1EMEHTOB MO OCAMA U YC Y4eTOM B3aMMHOr0
BanaHus 30H | 1 Il **«n BbIYUCAAT HO opmyne
(K»-3rao | +tfliv}- > (A.23)
1 N5 BCEro Ny/bTa NPy BbIMOAHEHWUN VIFro anropuTMa 06LLyto YyNopsA04eHHOCTb
3/1eMEHTOB BbIYWNCNAIOT HO (hopmyne
(N.24)
12) 06LLYI0 YHOPAJ0UYEHHOErb pa3MeLLLeHns 31eMEHTOB C YYeTOM BECOMOCTY

KaXZ0oro N1-ro anroputMa Z. BbIYUCASIOT MO (hopmyre

(A.25)
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