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TOCYIAPCTBEHHBIA CTAHJAPT POCCHUHCKON ®EJEPALINU

CHcTeMa CTAHIAPTOB IPIOHOMHYECKHX TpeGoBaHHIt M 3proHOMHYECKOro obecneyeHns
PABOYEE MECTO JUCIIETYEPA CIIVXKB YIIPABJIEHUA
BO3AYIIIHBIM IBUXEHHUEM
MeTozbl OLEHKH COOTBETCTBHS OOIIMM IProHOMHYECKMM TpeGoBAHHAM
System of ergonomic requirements and ergonomic assurance standards. Air traffic

control service operator’s workplace. Ergonomic requirements correspondence
evalution methods

Jata seenenna 1998—01—01

1 OBJIACTb TPUMEHEHHA

Hacroswuit cranaapt ycraHasiuBaeT TpeGoBaHHUS K MeETOIaM U3Mepe-
HHUA U OUECHKH COOTBETCTBHUA [TAPAMETPOB BHOBbL CO31aBa€MOro, MOXCpHU -
3UpYEMOro ¥ Haxoisuerocs B 3Kcruiyarauuu paGoyero mecra (PM)
gucrieryepa cayxX6bl ynpasieHUs1 BO3AYyLHbIM aBuxeHUeM (YB]I) obumm
9ProHOMHUYECKUM TpeGOBaHUSIM, B TOM 4YHcJe TpeOOBaHUAM K (akTopam
BHEIUHe#! cpenbl Ha paGoueM Mecre.

CraHaapT NPHMEHSIOT TaKXe IS OLEHKUM paGoYMX MECT B COCTaBe
JUCIIETYEPCKUX TPEHAXEPOB.

2 HOPMATHBHBIE CCBLIKH

B HacTosiliieM CTaHAapTe UCNONb30BaHbI CCHUTKK Ha CAEAYIOIHUE CTaH-
JapThl:

I'OCT 12.1.005—88 Cucrtema craHnaptoB 6e30MacHOCTH Tpyla.
OO0uiue caHUTapHO-TUrneHuYeckue TpeGoBaHMA K BO3AYXY pabGoueii 30Hb

TI'OCT 12.1.050—86 Cuctema craHmaptoB 6e3omacHocTH Tpysa. Me-
TOAbl U3MEPEHMS 1IyMa HAa paboynx MecTax

TOCT 12.2.049—80 Cucrema crangaptos Ge3sonacHoct# Tpyaa. O6o-
pyIOBaHHe NMPOU3BOACTBeHHOE. OOLIMe 3proHoMUYecKUe TpeGoBaHuUs

T'OCT 427—75 JluHeitku u3MepuTeNbHble MeTaLIMYeCKHe. TexHu-
YecKHue YCIOBUS

T'OCT 8711—93 Ilpubopbl aHaIOrOBbIe NOKA3BIBAIOLLIME 3/IEKTPOU3ME-
PHUTEIbHbBIE PSIMOTO AEHCTBUS M BCIIOMOTATe/NbHbIE YacTH K HUM. YacTp 2.
Ocobbie TpeGoBaHHsi K aMIiepMeTPaM ¥ BOJIBTMETPAM

Hananne opuunamhoe
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FOCT 17168—82 DwuibTpbl 3N€KTPOHHBIE OKTABHBIC ¥ TPETHOKTAB-
Hble. O6lUMe TeXHUYecKre TpeGoBaHUsS U METONb! MCIBITAHMM

T'OCT 21889—76 Cucrema «yenoBek-MalluHa». Kpecno yejnoseka-
oneparopa. OBLuHe 3proHOMUYecKne TpeGoBaHMS

TOCT 24940—81 3manus u coopyxeHuss. MeToasl U3MepeHUs ocBe-
IWEHHOCTH

TOCT 26387—84 Cucrema «uenosek-MallinHa». TepMUHBI U ollpese-
NeHus
TOCT P 29.05.008—96 Cucrema CTaHEAPTOB 3prOHOMUYECKUX Tpe-
OoBaHuit ¥ 3proHoMuyeckoro obecnedyeHusi. Paboyee Mecto qucreryepa
cnyx6 ympaBjieHUs BO3AYIMHBIM ABuXeHueM. O6uine 3proHoMuyecKue
TpeboBaHusA

3 ONPEJEIEHUA

B HacTos1UEeM cTaHAapTe MPUMEHSIOT CIEAYIOIUE TEPMUHBI C COOTBET-
CTBYIOIMMHY OIIpeeeHHsAMU:

Cucrema «vyenosek-maumHa» (CYM) — cucrtema, BKIovaiouasi B cebs
yenoBeka-oneparopa CUM, MaliMHY, NOCPEACTBOM KOTOPOii OH OCYLLECT-
BISIET TPYAOBYIO [AEATENBHOCT, M cpeay Ha pabouyem wmecre (1o
T'OCT 26387).

Opran ynpaBienusi — TexHu4yeckoe cpeactso B CUM, npeaHasHayeH-
HOe IS Mepeayy YrpaBisiiolMx BO3feicTBMIA oT omeparopa CUM k
mamune (no F'OCT 26387).

Cpencto orobpaxenns nidopMauuyu — ycTpoiiCTBO B CUCTEME «Yeno-
BeK-MalliHa», TpegHa3HayeHHoe i1 BocnpusTtusi oneparopoM CUM
CHUTHAJIOB O COCTOSSHMM OOBbEKTa BO3AEHCTBISI, CUCTEMbBI «YeIOBEK-MALIK-
Ha» 1 cnioco6os ynpasienus umu (no T'OCT 26387).

®u3noJ0rMyecky pauHoHaILHaA paGoyas noza — paboyas 1nosa, CooT-
BETCTBYIOWAs KpuTepusaM dbyHKuUnoHanbHoro KoMdopTa, a UMEHHO:

XapaKTepU3yIOLasics BbITPAMIEHHBIM TOJOXEHHEM IO3BOHOYHOTO
cToyba ¢ COXpaHeHHUEM ero eCTeCTBEHHBIX U3rHGOB;

MHHUMAJIbHON HAarpy3koi Ha MbILIEYHYIO CUCTEMY Teja YeJIOBeKa,

OTCYTCTBUEM GONIE3HEHHBIX OLLYLLIEHU N B pe3y/ibTaTe BO31eACTBUS 3Jie-
MEHTOB KpecJia Ha Te/o CUISALLEro Yea0BeKa;

3HAYEHHUEM YTNIa HaKJIOHA Ta3a, GIM3KUM K ero 3HaYeHUIO B [MOIOXEHUU
crost (okono 40 °—45 °);

yriaoM crubaHus pyk B JOKTeBbIX cycrasax 70 *—90 °;

yIIOM cru6aHusi HOr B KOJIEHHOM M IojIeHOCTOIMTHOM cycraBax 95 “—135 °
(no I'OCT 21889).

HepuenTwap — coTtasi YacTh o6beMa M3MEPEHHOMH COBOKYMHOCTH, KO-
TOpOM COOTBETCTBYET OIMNpeNefieHHOe 3HaueHWe aHTPONMOMETPUYECKOro
TipU3HaKa. 3HauUeHUs TepLEHTWIEH ONpenensioTcst apupMeTHIecKu ¢ yye-
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TOM cpenHero apudmeTHyeckoro 3Ha4eHHs] aHTPONOMETPUYECKOTrO MpH-
3HakKa M 1 ko3¢ duLKeHTa cpegHero KBaIpaTHYECKOro OTKIOHEHHUS G, 4TO
IUIsL 5-To MepLeHTWIA coctapisseT M — 1,645 o, a 1 95-ro nepueHTHIA
M + 1,645 0 (no 'OCT 21889).

Jucneryep — 4esloBeK, OCYILECTRISIOLIMIA TPYAOBYIO NEATEAbLHOCTD,
OCHOBY KOTOpPOW COCTaB/ISieT B3aUMOACHCTBHE C OOBEKTOM BO3ECHCTBYA,
MalUHOM M cpenoi Ha paboyeM MeECTe NpPU KUCITONb30BaHUU HHOopMaLU-
OHHOM MOJENIN U OPraHOB YIpaBICHUS.

Paboyee Mecto aucneryepa YBJI — yactb npocTpaHcTBa NyHKTA YIpaB-
JIEHUS] BO3MYUIHBIM ABHXEHHEM, OCHALEHHAs NyJAbTOM YTIpaBlIeHUs, Ha
KOTOPOM pa3MelUeHbl CpeacTBa oToOpaxeHUs MHGPOpMALMU, OKOHEYHbIE
YCTPO#iCTBA CpeNCTB KOMMYHHKALIMM, OPraHbl YIIPABIEHUS, a TAKXe paboyrnM
KpECJIOM U TIpeAHa3HaYeHHasl ISl OCYLUECTRIEHMS JesTe/ibHOCTH o YBII.

IlyabT ynpasieHus IMcneTyepa — 3jleMeHT paboyero Mecta AMcIieTye-
pa, Ha KOTOPOM pa3MellleHbl CpeACTBa 0ToOpaxeHUs1 MHGOpMaLUH, OKO-
HEYHble YyCTPONCTBA CPedCTB KOMMYHUKALMM M OPraHbl YNpaBieHHUs .

4 OBIIME NOJIOXEHHUA

4.1 Tlpu xoHTpOJNE 3proHoMUuecKUX TpeGoBaHUit PM aucnietyepa cayx-
Gbl ynpaB/ieHHUs BO3AYLIHBIM ABKEHUEM OLIEHHBAIOT COOTBETCTBHE COCTaBA
OCHOBHBIX 3/leMeHTOB PM 1 ero KoMIOHOBOYHOTO peLleHHs IPeATMCAHHBIM
aucnieryepy (GYHKUMOHAIBHBIM OOS3aHHOCTAM, IPOBONST M3MEPEHUS M
OLIEHKY pa3MepHbIX XapaKTepUCTHK paGouMX MPOCTPAHCTB, AOCATaEMOCTH U
yrioB 0630pa 3JIeMEHTOB MyJbTa AUCIETYEPa, KPecsia M MOACTABKH IS HOT.

4.2 HaMmepeHus M OLEHKY 3prOHOMHYECKHX [TAPAMETPOB BCTPAMBAaeMBbIX
B MyALT CPeACTB OTOOpaxeHHss MH(OPMALIMM W OPraHOB YNpABJIEHUS HE
NPOBOJST, NOCKOJIbKY COOTBETCTBHE YCTAHABIMBAEMbIX HA ITYJIBTE OTAENBHBIX
cpeacTB oTobpaxeHus: HHGOPMaLIMKM Y OPraHOB YNPARIEHUS JOJDKHO ObITh
MOATBEPXIEHO cepTUDUKATAMU WIM aKTAMH MOCHCIBITAHHIA.

4.3 Ilpu KoHTpoJie mapaMeTpOB BHellHe# cpeabl Ha PM aucneryepa
MIPOBOIAT U3MEPEHUA U OLEHKY YPOBHEN OCBELUEHHOCTH M OTPaXaIOLHX
XapaKTePUCTUK [MOBEPXHOCTEN MyJIbTa YNPaBICHHS, LIYMOBBIX XapakTe-
PHMCTHK U MMapaMeTpoB MUKPOKJIMMATA.

5 TPEBOBAHHA K METOJAM OLIEHKH COOTBETCTBHS ITAPAMETPOB
PABOYHX MECT OBIIUM 3PTOHOMHWYECKHUM TPEBOBAHHAM

5.1 CootsetctBue napametrpoB PM o61iuM 3proHoMu4YecKkum Tpe6o-
BAHUSIM OLIEHMBAIOT METONAMM:

TEXHUYECKOMN OLICHKH;

3KCIEPTHOM OLEHKH;

HEMNOCpeACTBEHHBIX U3MEpEeHHUN MapaMeTpoB 3JeMeHTOB PM;
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aHAIUTHYECKUX PaCYETOB NApaMeTpoB 3/eMeHTOB PM;

HEITOCPeNCTBEHHBIX U3MEPEHUIT LLIYMOBLIX M CBETOTEXHUYECKHX XapaK-
TEPUCTHK M NMApaMeTpoB MUKpoKiumara (paszen 6).

5.2 MeTtoa TeXHHYECKOH OLEHKU NMPUMEHSIOT [pU MpOBEpKe KavyecT-
BEHHBIX TpeOoBaHMIt, PaKT BbINMOTHEHUSI KOTOPbIX MOXET ObITh ONHO3HAY-
HO OIIpeNesicH.

Ipu Hanuyun rorosoro obpasua PM (MakeTHble, 3aBoCKHe, rocynap-
CTBEHHBIE MCIBITAHHUSA) C MOMOILBIO METOAA TEXHUYECKON OLEHKU OfNpe-
IIeJISTIOT YCTOMYUBOCTb paboyero Kpeciia, MOACTaBKU IJIA HOT U HOXHOIA
TaHI'eHThI, [MIAAKOCTh JIMUEBOM MOBEPXHOCTH U LIBETOBOE PeLIEHHE MyJIbTa.

IIpyn aHanu3e TeXHUYeCKOi JOKYMEHTALMUU METON TEXHUYECKOI OLIeH-
KH TIPUMEHSIOT VISl ONpeleNeHUs] COOTBETCTBUSI COCTAaBa OCHOBHbIX M
BCITOMOTaTeJIbHBIX 3JIEMEHTOB KOHKpeTHoro PM nmpeanucaHHbIM JUCHET-
yepy GYHKUMAM U UL OLEHKH BbINOJHEHUSA TpeOOBaHUN K B3aUMHOMY
pa3MeLLEHHIO 3JIEMEHTOB IyJIbTa.

5.3 DKcrnepTHYIO OLIEHKY MPUMEHSIOT VISl OIpelnesieHUs1 4aCTOThl UC-
MOJIb30BAHMS KOHKPETHBIX 3JIEMEHTOB I1yJbTa B rpoLiecce paboThl AUCTIET-
yepa pasIUYHBIX CHeuUaNTu3aluudil U ST OnpelneseHUss COOTBETCTBHS
TEXHOJIOrUsAM paboThl JucneTyepa At pa3iuyHbIX PM.

DKCIEPTHYIO OLIEHKY BBIMOJIHSET IKCIEPTHAs Ipylia, COCTOSLAs US
CITEHATUCTOB IO 3PrOHOMHUKE U OUCHETYEPCKHUM OINEPALHOHHBIM (DYHK-
uuaM. B cocTaB 3kcriepTHOI rpynIibl 10JXHO BXOOHWTDb HE MEHEE 5 YesloBek.

Tlpu pazpaboTke cucTeM ynpaBieHHUs] BO3AYLIHBIM ABXEHUEM, UMEIO-
LLIMX IIPOTOTHUITBI IO COCTaBY OCHOBHBIM 3jieMeHTaM PM u npennucaHHbIM
QyHKUHUAM, peKOMEHIYeTCs TIpUBJeKaTb K paboTe B 3KCMEPTHOI rpynre
Jaucner4epos, paboTaloWMX B TAKMX CUCTEMAX-TIPOTOTUIIAX.

TIpy onpeneneHUH CTENeHU YACTOThI MCIOJIL3OBAHUS BCTPAMBAEMOTO
B MyJbT CpeicTBa OTOOpaxeHusi MHbOpMaLUU, OPraHOB YIpaBJieHUs M
ONpeneNieHU! BaXHOCTH AJIFOPUTMOB BBOJA KOMaHA M COOOLIEHHUI nipu-
MEHSIIOT METOJ] PaHTOBBIX OLEHOK. MeTonbl 06paGoTKK SKCNEPTHBIX Olie-
HOK TNpMBEJEHbI B NPUAOXKEHUHU A. BaXHoCTb afiropuTMOB ONpeesisiioT
3KCMepTHO oueHKoi xoadduuueHToB BecomocT Ha uHTepBaie {0, 1].
IIpy onenke k03bPULMEHTOB SKCHEPTHI YYUTHIBAIOT MHOOpMALMIO ©
4YacToTe MPeanoNaraeMoro UCNojab30BaHKs AJITOPUTMOB NPH TUITOBBIX Ba-
puaHTax GYHKUMOHUPOBAHUS CUCTEMD! YIIPaBAeHUS BO3AYUIHbBIM ABMXE-
HUEM U BAMSIHUI pPE3yNbTAaTOB OTPAabOTKU aNropuTMOB Ha pe3yabTaThbl
GYHKUMOHUPOBAHUSL CUCTEMBI, KaK YKA3aHO B NPUWIOXKEHUU A.

Onpoc 3KCnepToB NPOBOAAT B MUCBMEHHOMK ¢dopMe — 3KcnepTst 3a-
MOJIHAIOT 3apaHee pa3paboTaHHbIE aHKETHI.

HeoGxoauMo HCKITIOYMTb BOIMOXHOCTD BIMSHUA MHEHUM OXHUX 3KC-
[epTOB HAa MHEHUA JPYrux 3KCMEPTOB HENOCPEACTBEHHO OO U BO BpeMs
MPOBEJEHUA IKCMEePTU3DL.
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5.4 HenocpeacrBeHHble U3MEPEHUST MapaMeTpoB 31eMeHToB PM npo-
BOJAT NPU HANMUYKUU ONBITHOrO 06pa3ua (MakeTHbie, 3aBOACKHUE, rocynap-
cTBeHHble HcnbiTaHWsA). C NOMOLUBIO 3TOro MeToJa OMNpEACsIOT
pasMepHble XapakTepucTHKH PM, oLeHMBalOT 0G30PHOCTb 3JEMEHTOB
MyJibTa U NOCATa€MOCTh OPraHOB YIpaB/i€HUsI, U3MEPSIOT LUIYMOBbIE U
>BETOTEXHHYECKHE XapaKTEpPUCTHUKH, @ TAKXKe MapaMeTpbl MUKPOK/IMMATA.

Ina uaMepeHus NUHEHHbIX ApaMeTPOB CIERYET UCMOJIb3OBATH U3ME-
puteabHble Metaummyeckue auHeiku (FTOCT 427) unn Metannnyeckue
pyNeTKH 3-ro Kjlacca TOYHOCTH; AuanaszoH usMepeHuit 0—1000 mMm, oc-
HOBHast morpewHocTs 0,5 MM.

Jlnst u3aMepeHUs YIIOBbIX MapaMeTPOB MCIIOJb3YIOT YIJIOBbi€ 11a6I0HBI
WY yTIoMephl 3-T0 KJ1acca TOYHOCTH.

H3mepeHHble mapameTpbl PM cUMTaIOT COOTBETCTBYIOLMMHU 3PTOHO-
MHYECKHUM TPeGOBAHUAM, €CIM MX 3HAYEHHUS] COOTBETCTBYIOT YCTAHOBJIEH-
HeiM TOCT P 29.05.008 wiau oTiyalorcs ot HUX He 6osee yeM Ha 10 MM
1o JIMHEAHOMY M Ha | ° no yri1oBoMy napamerpy.

5.5 Tlpx aHAMUTHYECKUX pacyeTax MapaMmeTpoB 3jieMeHTOB PM mpo-
BOIAT OLIEHKY pa3MepHbIX Xxapaktepuctuk PM, yrioB o63opa u mocsrae-
MOCTHU 3JIEMEHTOB I1yJIbTa, KOMIIOHOBKH OPraHOB YIIpABJIEHHUS.

HcxomHBIMU JaHHBIMU IS pacyeTa IMHEHHBIX U YTJIOBbIX TApaMeTPOB
PM gapasiiorcst paboumne YyepTeXu U TeXHUUYeCKasl JOKYMEHTAUUs Ha 3Jie-
MEHTBI paboyero Mecra, BKIIIOYask KOMIIOHOBOYHbIE pPElIEHHS, U AHTPOIO-
METpUYEeCKME  MapaMeTpsl  B3pOCJOr0  MYXCKOFO  HaceJeHwus,
ycraHoBneHHble TOCT 12.2.049. PacueTHas paGouas mosa aucrneryepa —
du3nonoruyecku pauroHanibHas paboyas nosza no 'OCT 21889.

PaccuutaHHbie napaMeTpsl PM cYUMTAIOT COOTBETCTBYIOIIMMHM 3PTOHO-
MHUYECKUM TpeOOBAHUAM, €CNH UX 3HAYEHUS COOTBETCTBYIOT YCTRHOBJIEH -
HbiM TOCT P 29.05.008 wiu oTiMyaloTest oT HUX He Gonee yeM Ha 10 MM
Mo JIMHEHOMY Y Ha 1 ° Mo yrioBoMy MapaMerpy.

OLEHKY BapHaHTOB pa3MEIUeHMS, KOMIIOHOBKH ¥ YMODPSIOYEHHOCTH
3JIEMEHTOB ITyJIbTa TPOBOIAT IO MPUIOXEHHUI0O A mnocie Bbibopa pauuo-
HAJIBHOIO BapMAHTa KOMIIOHOBKM MYJNbTa YIpaBleHUS U3 ABYX WM Gosee
BapUaHTOB.

6 TPEBOBAHMS K METOIAM U3MEPEHMS NTIAPAMETPOB BHEWIHEN
CPEJIbI HA PABOYHUX MECTAX AUCIETYEPOB

6.1 N3mepenue ocBelieHHOCTH paboyux moBepxHOCTel

6.1.1 Cpedcmea uzmepenuii

6.1.1.1 Bce ucrnonb3yeMble CpecTBa M3MEPEHUH HE NONKHBI UMEThb
MPOCPOYEHHBIX CPOKOB MPOBEPKH.

6.1.1.2 ®oTo3anexTpHYECKUE JTIOKCMEDDI, TpeHA3HAYEHHbIE JUIS H3Me-
PEHHUSI OCBELUCHHOCTH:
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- MMHUMANbHAasA U3MepsieMast OCBEIIEHHOCTb — 1 JIK;

- npenen JONYCKAaeMOil OCHOBHOM OTHOCHUTEJIbHOHM IMOrpelIHOCTH U3-
Mepenus — He Gonee 10 %;

- NTOrPELIHOCTb KOPPEKUUH CMEKTPANBHON XapaKTEPUCTUKU MPUEMHU-
Ka UITYYEHUSI MOJ OTHOCHUTENIbHYIO CBETOBYIO 3(heKTHUBHOCTL MOHOXPO-
MaTMYECKOTro M3NMY4YEHHUs ISl IHEBHOTO 3peHns — He Gonee 10 %.

6.1.1.3 BoabTMeTphi, NpegHa3HaYeHHbIE LI U3MEPEHUS HATIPSKEHMS
B cetu, — o 'OCT 8711, knacc ToyHoctH 1,5.

6.1.2 ITodzomosxa u nposedenue uamepenuii

6.1.2.1 Ilepen uaMepeHMeM OCBELIEHHOCTH JOMKHA ObITh MpoBereHa
3aMeHa BCEX MeperopeBLUMX JIaMIT U YMCTKA CBETUIBHUKOB.

H3MepeHHe OCBELLEHHOCTH JOIMYCKAEeTCsl TaKXe MpoBoauTh 6e3 npen-
BapUTEJbHON NOATOTOBKU OCBETHTEIbHOM YCTAHOBKM, UTO IOJIXHO ObITb
3adUKCUPOBAHO TP 0OPMIIEHUU pe3ysIbTATOB U3MEPEHUIA.

6.1.2.2 KoHTpo/bHbIE TOYKH I M3MEPEHUS OCBelleHHOCTH Ha PM
CJIeflyeT pa3MelliaTb Ha CTOJICLIHULIE TIyJIbTa.

6.1.2.3 UaMmepeHue OCBELIEHHOCTH CJEAYET MPOBOAUTh B TEMHOE
BpeMs CYTOK, KOIZA OTHOLUEHUE eCTeCTBEHHOM OCBEIIEHHOCTH K UCKYC-
cTBeHHOM He 6onee 0,1.

6.1.2.4 TIlpopeaeHue namepenuii — no 'OCT 24940.

6.1.2.5 KoapduuueHTbl OTPAKEHUSA JIMUEBLIX MOBEPXHOCTE! ITYABTOB
U3MEPSIIOT METOIOM COMOCTABIEHHUS CO IKaNoil KoahdHULIMEeHTOB oTpaxe-
Hus B npexaenax 0,1—0,8 u rpananwmeit 0,1.

6.1.3 O6pa6omka u oyexka pe3yabmamog umeperuli

6.1.3.1 H3MepeHHOe 3HaYEHHE OCBELUIEHHOCTH JHOJIXXKHO ObITh Mepecyu-
TaHO Ha HOMMHAJbHOE HamnpsixXeHue B ceTH. Pacyer ocyLlecTBASIOT, KaK
ykasaHo B [OCT 24940.

6.1.3.2 Tlpu u3MepeHUSIX OCBELUEHHOCTH MOC/E 3aMeHbI Meperopes-
LIMX JIaMIl ¥ YUCTKU CBETUJIbHUKOB (pakTU4ecKasi OCBELIEHHOCTb B KOH-
TPOJIbHBIX TOYKAX [OJKHA COOTBETCTBOBATbH WAM ObiTh GoJblile
HOpMHUpoBaHHOro 3HaueHus o 'OCT P 29.05.008.

TIpu u3aMepeHusix ocBeLleHHOCTH Ge3 NpeaBapHUTENbHOMN [MOATOTOBKH
OCBETHTENbHOM ycTaHOBKM GhakTUyecKasi OCBEIEHHOCTb B KOHTPOJIbHbIX
TOYKAxX JOJDKHA OLITh HE MeHee ee HOPMUPYEMOro 3HAYEHUS.

6.2 Mamepenune myma

6.2.1 Cpedcmea usmepenusn

6.2.1.1 YpoBHHM lyMa U3MEPSIOT IIyMOoMepaMy |-ro Wik 2-ro Kiacca
TOYHOCTH.

6.2.1.2 OkraBHbIe yPOBHH 3BYKOBOI'O IABNIEHHS U3MEPSIOT LIyMOMeEpa-
MU C [TOAKIIOYEHHBIMU K HUM OKTaBHBIMM 3JIEKTpUYECKUMMU DWIbTpaMu
no 'OCT 17168 unu KOMOGMHUPOBAHHBIMU U3MEPUTENBHBIMH CHCTEMAMU
COOTBETCTBYIOLLETO Kjlacca TOYHOCTH.

6
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6.2.1.3 Annaparypy xanuOpyioT 0O U TOCJIe MpoBedeHUs] U3MEpPEHHit B
COOTBETCTBHH C TEXHUYECKOI TOKYMEHTALMEH Mo KCIUTyaTauuy npubopos.

6.2.2 Ycaosus nposedenus uimepenuii

6.2.2.1 HaMepenune ypoBHe#t wiyMa Ha PM crneayer nmpoBOOuTh IpU
paboTe He MeHee 2/3 yCTaHOBJIEHHbIX B JaHHOM MOMEIUEHUH E€IUHULL
obopynoBaHUsi B HauGoJjiee 4acTo peaindyeMoM (XapakTepHOM) pexuMe
ero paboTsbl.

Bo Bpemst mpoBefeHUst U3MEPEHHUI TO/DKHO ObITh BKJIIOUEHO 000pyI0Ba-
HUe BEHTWISAUMH, KOHAWLMOHUPOBAHHS BO3IYXa U Ipyrue oObIYHO UCIOIb-
3yeMble B MOMELLEHUH YCTPOICTBA, SAB/SIIOLLMECS! HCTOYHMKAMY LLIyMa.

Hpyrue ycnoBust nposeneHust uamepenuit — no F'OCT 12.1.050.

6.2.3 Ilposederue uimeperui, obpabomKa u oyeHka pe3yrbmamos

6.2.3.1 TlposeneHue wu3MepeHUit W 00paGoTKa pe3yabTATOB — IO
I'OCT 12.1.050.

6.2.3.2 ®akTHueCKHe YPOBHHM LUYMa CUHUTAIOT ZOMYCTUMbIMM, ECJIH OHH
He TpeBbILLAIOT 3Ha4eHH, ycTaHoBneHHbIX TOCT P 29.05.008.

6.3 M3mepenne nokasartejieli MHKPOKIMMAaTa

6.3.1 Ilpu KoHTpoNe noka3sarteneit MUKpoKIMMara Ha PM nucneryepa
IOJIKHBI ObITh NpOBENEHbl W3MEPEHHUSI TEMIEpaTypbl, OTHOCHTEJLHOM
BIIQXXHOCTH M CKOPOCTH JBMXEHHS BO3JyXa.

6.3.2 Cpedcmea usmeperus

6.3.2.1 TemmnepaTypy MU OTHOCHTENBHYIO BJIAXHOCTb BO3IyXa CJIELYET
U3MEpATh AaCNUPAUMOHHBIMM MCUXPOMETPAMH B COOTBETCTBMU C
I'OCT 12.1.005.

6.3.2.2 CkopocCTb JBHXEHUS BO3AYXa U3MEPSIOT 3JIEKTPOAHEMOMETPA-
MU, UWIMHIPUYECKUMM Y 1IapOBBIMM KaTaTePMOMETPAMHU B COOTBETCTBHU
¢ tpe6opanusimu T'OCT 12.1.005.

6.3.3 Vcaoseus u nopsadox npogedenus uzMepeHuti, OUeHKa pe3yasmamoe

6.3.3.1 H3MepeHus nokasareneit MUKPOKJINMATA ClieAyeT [IPOBOLUTD B
HayaJie, cepeqHe U KOHLIE XONOAHOTO U TEIUIOro NEPHOIOB rofa He MeHee
TpexX pa3 B CMeHy (B Havyajie, cepeIuHe U KOHLE).

6.3.3.2 Temneparypy, OTHOCHTEJIbHYIO BJaXHOCTb H CKOPOCTb JBHXE-
HuA Bo3fyxa Ha PM aBuamucneryepa uaMepsiior Ha Beicote 1,0 M oT
YPOBHS Moa.

6.3.3.3 lnis onpeneseHus pasHOCTH TeMIIEpPaTypbl BO3yXa CleLyeT
MpPOBONUTh U3MepeHHs Ha BbicoTe 0,1 M OT Mosa U Ha YpPOBHE TOJIOBBI
JIMcIeTYepa NpH BbIMTOJIHEHUH UM Pa6GOThI B MOJOXEHUH CUISA.

6.3.3.4 dakrnyeckue rmoKasaTeau MUKpoKIMMara Ha PM cyuraior co-
OTBETCTBYIOLUMMU HOpPME, €CJIU X 3HAYEHUS HAXOMATCA B MMpe/esax Wik He
MpPeBBILAIOT JOITYCTUMbIX 3HaYeHMH, ycraHoReHHbIXx TOCT P 29.05.008.
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ITPHIOXXEHHE A
(pexomendyemoe)

METO/JIbl OBPABOTKH SKCIIEPTHBIX OLIEHOK

A.1 Meron paHroBbixX oLEHOK

A.l.1 PaHroBble OLIEHKH MPUMEHSIOT NPY MCIMOIb30BaHKH B MPOLIECCE OLEHKH
METOa DPaHXHUPOBAHHA, KOTOPBLIN 3aKIIIOYAETCA B YCTAHOBNEHUM IKCMEpPTaMH
OTHOCHMTENbHOM 3HAYNUMOCTH (NPEANOYTUTENILHOCTH) OLIEHMBAEMBIX NoKa3aTeneit
Ha oCHoBe HX yriopsinoucHus. IIpy paHXUPOBaHHH IKCNIEPT JOKEH PACMONOXMUTD
NoKa3aTe/Id B MOPAAKE, KOTOPbIii NMPEACTaB/IACTCA €My palMOHAIbHBIM, H MPUITH-
caTh KaXIOMY M3 HHUX YMCJIa HaTypaabHoOro psga — pasvru (1, 2, 3 u 1.4.). Panr 1
TIpKcBaeBaeTcs Hauboee NMPEANOYTUTENILHOMY 10Ka3aTENI0, PAHT 2 — clieayiolle-
MY TI0 3Ha4YWMOCTH (NIPEATIOYTUTENIBHOCTH) M T.4. TToNyyeHHbie paHTH COCTaBAAIOT
MaTpHLy PaHroB.

A.1.2 HUcxomHbIMHU AaHHBIMK Ui o6paboTKU ABAAETCS MaTpMLia paHrosB R

R = lir i, (A.1)
TAe r ; — PaHT Kk-ro nokasaressi, JaHHbIA i-M 3KCNIEPTOM,

A.1.3 Meroa 06paboTku npu oueHke Ko3(hGHULHEHTOB BECOMOCTH NPEAYCMAaT-
PUBacT BHINONAHEHHE CIEAYIOLUX ONepaumii:

¢dopMmupoBaHne o6061IEHHON MaTpHLIbLl PAHIOB;

nepeBol 06061EeHHON MaTpUlibl pAHrOB B MAaTPULLY IPYTINOBBIX NMPEANIOYTEHUHM;

NpoBepKa OJHO3HAYHOCTH IKCMNEPTHBIX OLIEHOK;

NpoBepKa MNpEABapUTENIbHON COTIACOBAHHOCTH 3KCMEPTHBIX OLCHOK TP HX
HEONHO3HAYHOCTH,;

orpeleneHre COCTaBa OCHOBHOW OAHOPOAHOM TPyNnbl KCNEPTOB TIpU TNpea-
BApUTENbHOM HECOIrNIACOBAHHOCTH 3KCNIEPTHbIX OLIEHOK;

npeobpasopaHue 060OLUEHHOI MaTpyUbl pPaHroB B MarpuuLy 0606GLIEHHBIX
3KCMEPTHBIX OLCHOK,

TIPOBEPKA COINTACOBAHHOCTH 3KCTIEPTHBIX OLIEHOK OCHOBHOM OQHOpOAHO# rpyrmoi
3KCIEPTOB;

OLeHKa K03(¢ G HULHEHTOB BECOMOCTH IPrOHOMUYECKMX IoKa3aTesieit.

A.1.3.1 ®opmuposanue 0606LIeHHON MaTPHLBI paHToB Ry = ||Ry || nposonsT
NPU MUCXOAHBIX JAHHBIX AN 06paboTKU B BUAE MATPULILI PaHroB R 371€MEHTH
Rig = rig:

A.1.3.2 TlepeBon 0606LUEHHON MaTPULIbl PaHrOB Ry, B MaTpuly IpynroBbiX
nipeanoutenuit P = ||P,,|| 3akniouaercs B BHIYUCTEHHUM €€ 3NEMEHTOB sl k = 1, n
u t=1, n no dpopmyne
N

Pra= m+2my, "’

(A2)
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rae Ny, — KOJIMUECTBO PaHTOB, paBHbIX ¢ B k-M CTON6LE MaTpHLIbI Ry,
m; — KOJIMYECTBO LE/bIX PAHTOB B kK-M cTo/IbLE MaTpuub Ry,
My, — KOJIMYECTBO HelebiX (Apo6HbBIX) PaHroB B k-M cronbue MaTpuubl Ry
Ipu onpeaeneHnn Ny, yauThIBaIOT H APOOHBIE PAHTH, KOTOPbIE COOTBETCTBYIOT
nioboMy U3 yCIOBHIH

A 133 OxcnepTHele OLEHKM CYMTAIOT OAHO3HAYHBLIMM, €CIU NpPH Beex k S,
COOTBETCTBYET PaBEHCTBY

n
Se=3\ | 2 (t- P)Py=1, (A3)

t=1

n
rac P, k= Z P kt t
=1
I1p1 OOHO3HAYHOCTH 3KCMEPTHBIX OLICHOK MPOBOAAT OLEHKY KO3(hdHLIMEHTOB
BecomMocTH Mo A 138
Al 34 [lpH HEORHO3ZHAYHOCTH IKCMEPTHBIX OLIEHOK WX CYMTAIOT IpeaBapH-
TEJIbHO COTJIACOBAHHBIMM, ecu H|y COOTBETCTBYET

Hy=1-—H—>0,19, (A4)
nlogn

n
roe H=- Z ﬁ: Py log Py,
k=11t=1

IIpn mpeaBapHTe/ibHOI COTNIACOBAHHOCTH 3KCMEPTHBIX OLEHOK NMPUHUMAIOT
runoTesy o0 OAHOPOAHOCTH BCeil IKCMEPTHOM IPYNNbI H NMPOBEPSIIOT OKOHYATE I b-
HYIO COrJIaCOBAaHHOCTb MX OLleHOK o A 13 7

XapaxTepUCTHKA KPUTEpHUEB NPOBEPKH OAHO3ZHAYHOCTU M MpeABAPHUTENbHOMN
COIJIaCOBAaHHOCTH 3KCIEPTHBIX OLICHOK NpUBeACcHa B paszaene A 2

MMpumeuanue— Kpurepuil npeapapurenbHoil cOMacoOBaHHOCTH [110-
TIVCKAETCs1 PACCUMTHIBATH NMpH J11060M OCHOBaHKMH JlorapudMa Sonblue |

A 135 Ilpu npeasapuTebHOR HECOrNACOBAHHOCTH 3KCMEPTHBIX OLIEHOK On-
penensioT cocTaB OCHOBHOW OAHOPOAHOI TPYNIMbl 3KCMEPTOB, MOCAEAOBATENbLHO
BBINOJIHSAA

1) npeoGpazoBanne 0606LIEHHON MAaTPHLILI paHroB Ry B MaTpuLly o606wieH-
HBIX 3KCMEPTHBIX OLIEHOK B

By b,

By = , (AS)
b, %

2) HOPMHpPOBaHHME 3IEMEHTOB MaTpyUbl B,
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_ [bjo, - min(b}),)]lﬂ A6)

b}} - max(by,) - m'm(bj’,)

MNpuMeyanue — 3anuch max(bj’,)vum min(bj’,)omaqacr onpeaeacHne
COOTBETCTBEHHO MaKCHMAIbHOTO WM MWHHMAJbHOIO YMCIA M3 YHCeN bj‘} npu
H3MeHEHUM MHAEKCA j OT | 10 7 ¥ MHAeKca f, paBHOro 1 win 2.

3) npeacrasieHME KaXI0H CTPOKH MaTpHLbl By TouKoii Ha IUIOCKOCTH, OTK/1a-
IbIBasi Ha ocH abcuMcc 3HAYEHWA NEPBOTO EMEHTAa CTPOKH, a MO OCH OpAMHAT
— 3HayeHHWs1 BTOPOTO 3NEMEHTa CTPOKH,

4) ornpeleneHne Ha OCHOBE AHATM32 PacNONOXEHHUA 06061EeHHBIX IKCNEPTHLIX
OLIEHOK Ha TUIOCKOCTH HallMuMsl U COCTaBa OMHOPOMHBIX IPYTIN 3KCNEPTOB;

5) BeI6OpP OCHOBHON OAHOPOAHON TIPYNNbl 3KCNEPTOB NMPH HANUYMM CpeaH
OIHOPOAHBIX TPYIIN IPYINbl, B KOTOPYIO BXOMAT 66 % M Gojiee 3KCnepToB.

A 1.3.6 MpeobpazoBanne 060611cHHO! MaTpHLbI paHroB B Marpuuy 0606-
LIEHHBIX KCMEPTHLIX OLIEHOK MPOBOJAT B COOTBETCTBMH C NMPHUHLIUNIAMH, NPUBE-
JEHHLIMH B pasfene A.3.

A.1.37 Ilpn HATHYHUK OCHOBHOH OJHOPOAHOM IPYNIbl 3KCIIEPTOB NPOBEPAIOT
OKOHUATE/ILHYIO COTJIACOBAHHOCTb MX OLIEHOK:

TMIOTE3Y O COIJJACOBAaHHOCTH OLICHOK NPUHUMAIOT, eClK

@, n (63)2 ®(n, my, o), A7)

rae D, (xz) — YHKUHA OT CTATUCTHKH X2;

()] (n, mg, a) — IpaHH4HOe 3Ha4YeHUue PyHKuMH P, o (xz), KOTOpoe onpeaess-

€TCSl COOTHOLEHUEM MEX/Y 3HAUCHUAMH N 1 My, @ TAKOKE 3alaHHON BEPOSTHOCTDBIO
o (YpOBHEM 3HAaYHMMOCTH) NPUHATUS OLIMGOUHOTO PeLICHUS.

Bna dpynkunn @, my (xz) OINPpENe/IsieTCH COOTHOMIEHHEM MEXAY YMC/IOM FiOKa-

3aTesiel n ¥ YHUC/IOM IKCIEPTOB My OCHOBHOM OAHOPOMHONA Ipynbl.
VYpoBeHb 3HAYUMOCTH ¢ MPUHHUMAIOT paBHRIM 0,01; 0,05; 0,10.
CraTHCTHKY %2 BBIYHCIIAIOT N0 GOPMY/IaM:

npu omcymcmeuu CEA3aHHbIX PaH208

2 128 A8
X mgn-1)° (A8)
NDU HAAUMUU CEA3AHHBIX PAH208
128
x*= , (A9)

My
mgn (n + l)—”—iTZ T,

=1

10
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n i
my(n+1) (n + l) 2
tae S=. }:R =3 4,¢2- 1),
k=1\=1 y=1
A€ M, — KONMYECTBO IPYIN CBA3AHHBIX PAaHFOB B PAHXUPOBKE i-TO 3KCNEPTa;
t,, — KOAUYECMEO 2PYNN CEAIAHHHX PAH208 8 2PYNne ¢ HOMEPOM Y 8 PaHXCUPOSKe
I-ro 3xcnepra;
R, — anemenT MaTpuiibi panros ||RY, |, 06pasoBaHHOM MCKMOYEHUEM M3 MATPHLIbI

panroB R = |5 | cTpok paHroB Ansi 3KCMepTOB, KOTOPHIE HE BXOMAT B OCHOBHYIO
OTHOPOMIHYIO Ipymy.

A.1.3.8 Ouenky ko3ddHLIHEHTa BECOMOCTH IPrOHOMUYECKUX Noka3aresneii /1,
NpoBOAAT o dopMmyne

my
22,13

1=1
- . = A.10
Ilk- N ( 0y k=1,n ( )

Benuyuna r? & TIPEACTABIAET COBOit NEMEHTH MAaTpHLbL 7 k|| ofpazoBarHOl

WCTIONb30BAHHEM W3 MaTpuubl paHroB R = |r, || cTpok oucHok ans sxcneptos,
KOTOpBIC HE BXOAAT B OCHOBHYIO ONHOPOAHYIO IpynIy.

A.2 XapaKTepHCTHKA KPHTEpHeB NMPOBEPKH OJHO3HAYHOCTH M MpeNBapHTE/IbHOMN
COLJIACOBAHHOCTH 3KCMEPTHLIX OUEHOK.

A.2.1 TlpoBepKy OJHO3HaYHOCTH 3KCMEPTHHIX OLUEHOK IMPOBOASAT MO 3Haye-
HUAM 3JIEMEHTOB P, MaTpHLbl TPYNMoBBIX npeanouteHuit P (cm A.1.3.2).
3HaueHHe 3neMeHTa P, MHTEPNPETUPYIOT KaK BEPOSATHOCTb TOro, 4TO IO
CYXIECHHUIO IKCNEPTOB k-My IokKa3arenio MoXeT GbiTb MPUCBOEH paHr f. Toraa
3HayeHHe 3JIEMEHTOB K-H CTPOKM MaTpuubl P xapakTepu3yeT pacrnpencicHHe
paHroB k-ro 1okasartesisi, a YHCJI0, paCCYMTHIBAEMOE KaK

n 2
2 [t— 2 Py, t) Py, — ecTh cpepHee KBaNpaTMYECKOE OTKIOHEHME cny4yaiiHol
=1 t=1
BEIMYMHDI paHra kK-ro noxasarens.
[Tpy nonHoit ORHOZHAYHOCTH BKCIIEPTHLIX OUEHOK KAXKAAs CTPOKA MATPWLIbI
P conepXuT 3ACMEHT, PaBHbIiA |, Npu ocTaNbHLIX 3eMerTax — pasHbiii 0. B 3Tom
chyyae paccY¥TaHHOe CpeAHee KBagpaTnyecKoe oTkioHeHue pasHo 0. Ipu nonxoi
HEOAHO3H3YHOCTH 3KCMIEPTHHIX OLEHOK BCE 3ICMEHTbI MAaTPUlibl P OAMHAKOBBI Y

n-1
12
BKcnepTHbIe OUEHKH CYMTAIOT ORHO3HAYHLIMH, €CNIU TIPH TPEXKPaTHOM YBe-
JIMYEHHUH cpeliHee KBaipaTHYeCKOoe OTKIOHEHHe MeHbite 1. [Tpu aByx nokasarensx
(n = 2) 31O0T KPUTEpHUH BBHITIONHAETCS, €C/IU BEPOATHOCTb TOTO, YTO ONHOMY M3

paBHBl V,. CpeaHee KBapaTHYECKOe OTKIIOHEHHWE B 3TOM CNyYae PaBHO

11
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rnoKasareneid MoXeT ObITb IPUCBOEH PaHT 1 (a ApYroMy COOTBETCTBEHHO PAHT 2),
pasHa 0,9 u 6onee.

A.2.2 TlpoBepky npeaBapUTENbHOI COINaCOBAHHOCTH 3KCMEPTHBIX OLICHOK
NPOBOJIAT TAKXKE MO 3HAYEHUAM 3JIEMEHTOB F, MaTpHLbl IPYNIMOBbLIX MpeArnoyTe-
HUI P.

ITpn nonHo# OAHO3HAaYHOCTH 3KCTNEPTHBIX OLUEHOK BeanunHa H, paBHa i, a
TpY NOJHOM HeoAHO3HAaYyHOCTH paBHa 0. Ilpu AByx nokasarensix (n = 2) KpUTepuit
NpeiBapUTEIbHON COrNIaCOBaHHOCTH BLITIONIHACTCS, €CJIM BEPOSAITHOCTb TOrO, YTO
O/THOMY M3 NloKa3aTeNeit MoXeT 6bITh MPUCBOEH PaHT | (a IPYTOMY COOTBETCTBEHHO
panr 2), pasHa 0,75 u Gonee, uto o3Hauaet, uto Gonee 75 % 3IKCNEPTOB OTAIH
MpenrnouYTeEHNE TaKOM PaHXUPOBKE.

A.3 Ipunumn npeoGpa3zosanns 06o6imeHHOH MATPHIbI PAHIOB B MATpHUY 0606-
LIEHHBIX 3KCHEPTHLIX OLEHOK

A.3.1 IIpeobpaszoBaHne 06001IEHHON MaTPHLIbl PaHrOB B MaTpully 0600LIeH-
HbIX 3KCTIEPTHLIX OLEHOK NPOBOMAT C MCMOJB3OBAHHEM H3BECTHBIX METOAOB
(anropuT™MoB) O0TOOpaXXeHMS HA TUIOCKOCTh MHOXECTBA TOYEK, 3alaHHbIX B THIEp-
MPOCTPAHCTBE

Ins 31010 K2OXAY10 U3 M cTPOK OBOOLLEHHOI MaTPHLILI PAHIOB CYMTAIOT TOYKOM
n-MEPHOii TMIICPIIOBEPXHOCTH. 3aTeM NMPOBOAAT M TOYEK N-MEPHOWM THITEPNIOBEPXHOC-
TH Ha TUIOCKOCTh C BO3MOXHO JIVUIIIHM COXPaHECHUEM B3aMMHBIX PACCTOAHMIT MEXITY
BCEMM TOYKAMM B CPEIIHEM KBAJIPATHYECKOM CMEIciie. B xayecTBe KpUTEpUS MHMHMH-
MyMa J1ehbOpMHPYEMOCTH B3AMMHLIX PACCTOSTHUIA NP OTOGPOKEHKH TOUEK TMIIEPTIPO-
CTPAaHCTBa Ha IUIOCKOCTb lieJiecOOOpa3sHO B3fATb TpeGoBaHWE MHMHMUMYMa LIENEeBOI
GYHKUMH:

/ (b(l)l’ By, e 81 B2, B ., b?.z) =

2

Z(RR) () ()

=2 L= 2 2t a 2 *
S a] Ew-n
J=
n 2
+ i j§i <f21 _ R‘J) + (bgl _ b?l)z - (bgz - b(}z)Z +

2 n -
=3 (b(z)l - b?,) + (bgz - b?z) 2z (Rz, - Ri/)‘
j=1

12
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n
)
. . 2 2
2 (R("' + 1y R"”) (b?n -y b?n) + (b?n -2 b?:z)

j=1

+ +
2 2 n (A1)
0 80 0 _ 0 2
(b(n - bnl) + (b(n— 12 bnz) 3 (R(,,,_ - ij)
J=1
A.3.2 Anroput™m HaYOXAEeHUsA MHHHMyMa GYHKUHH
f(b?,, bgl, ceer B4y 8, 95, -y b‘,’,zj NIPY KCTIOJb30BAHHN B KayecTBE ONTHMH3ALMH

METOJAa 3KCTPANONALMOHHOrO MOWCKA 3aKJIIOYaeTcs B CCAYIOLIEeM: Ha NEepBOM
iare napamerp b‘l’l CYHMTAIOT NEPEMEHHBIM, OCTATbLHbIE 3HAYEHUSA (PUKCHPOBAHEI,
B 3TOM NPEANIONOXEHNH HAXOAUTCH MUHUMYM LieNeBOH (YHKUMMK M COOTBETCT-
BYIOllle€ 3HAYEHHMC MapaMeTpa b?,. Ha BTOpoM 1uare 310 3HauyeHHE QPUKCHPYIOT,
ocraloTcsl 3aHKCHPOBAHHBIMM M OCTaJIbHblE apryMEHTBl LielieBOH (DYHKUMM,
KpoMe bgl. Haxoasat 3HaueHue napaMerpa b‘z’,, COOTBETCTBYIOLLEE MHHHUMYMY
ueneBod (YHKUMH, M TaK g0 (n x 2) WIara, Ha KOTOPOM HaXOAMTCA 3HauyeHHe
rnapamMerpa bgz. 3TOT UMK NPUONHXKEHHUS TIOBTOPAIOT A0 TeX fiOp, IOKa CyMMa
a0COMIOTHRIX 3HAYEHMII PA3HOCTH MeXIY OLUEHKaMH apTyMEHTOB LI€JIEBOI (YHK-
LIMM IBYX MOCAEAHNX LMKIOB NMPUGINXKEHNA HEe OKaXeTCs MEHbILE Maloro 3alaH-
Horo yucna A. 3Hayenme A 3anaoT B npeaenax ot 0,001SR,,, no 0,1SR,,,, rae
SR, — PAcCTOsIHME MEXAY ABYyMs OnvXaiii¥My APYT APYTY TOYKAMM TMNEpno-
BEPXHOCTH.

OrpaHuyeHUN Ha MPUMCHEHHE METOIA HET.

A.4 AHa/MTHYECKAS OUEHKA B3AHMHOTO pPa3sMelleHHs OPraHOB YnparieHHs

A.4.1 Tlpu olieHKe B3aMMHOTrO Pa3MElICHHS OPTaHOB YIPaBJICHHS ONPEAEAAIOT
3HayeHHMe N0Ka3aTesi pPABHOMEPHOCTH 3arpy3ku o6eux pyx oneparopa o cijieiyo-
el npoueaype:

1) cuMTalOT M3BECTHLIM, YTO OMCPATOP B 3ABUCHUMOCTH OT BbINONHAEMOM
3a0a4M MOXCT ACUCTBOBATL MO OAHOMY M3 N BO3MOXHBIX AITOPUTMOB BBOAA,
pacnopsixeHuil M coobuieHuit. [pu 3ToM Ko3dpPULUMEHT BECOMOCTH N-TO AITrO-
putma (n =1, 2, ..., N) paBen W,;

2) u3 Bcex aJiIrOPUTMOB BBOJA KOMAaH/l, PACTIOPAXEHUH U COOBLUEHHIT MCKITIO-
4ajoT ofepauMu, He CBA3aHHbie ¢ obpallicHHeM K OpraHaM ynpasiieHHs, pacriofno-
XEHHBIM Ha NaHeNsX My/NILTa YNPaBleHNs (COCTaBIAIOT YKOPOUESHHbII a/lrOPUTM);

3) NOBEpXHOCTb NYALTA YNPABNACHKSA YCIAOBHO PA3fCNAIOT Ha ABE YACTH BEPTH-
KaIbHOW NUHMEH, npoxogsallelt yepe3 UEHTP NMONA 3pEHUA Oneparopa. 3a UCHTp
10151 3pCHUA oTepaTopa NMPUHUMAIOT GYHKUMOHIbHBIN LHEHTP naHean HHdopma-
LIMM, KOTOPBIM IOJIKEH HAXOAMTLCS Ha YPOBHE I71a3 orneparopa,

4) xaxaoMy NONYYEHHOMY YKOPOYEHHOMY JIFCOPUTMY J0XKHA COOTBETCTBO-

BaTh TOCACAOBATEIBHOCTb ABOMYHBIX YHCEN {V,(")}

13
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0—ecnu B n-M YKOPOYCHHOM AJITOPHTME Ha LIare NpUMCHAIOT OpraH
ynpasJiCcHHUA, pacnonoerHbm CJICBa OT pasficNsIoOleH JIMHUM,

V'(") ==
1 — ecnin B n-M YKOpPOYEHHOM &JIrOPUTME Ha Lliare NpUMEHSAIOT OpraH
YNpaBAE€HUSA, PACIIONIOXEHHBIK CNpasa OT pasaensouei JMHNH,

ree t=1,2,...,7T,
rae T — KonuyecTBo oOpalieHMii K OpraHaM YMpPapleHHs B 1-M YKOPOYEHHOM
aNrOpUTME.

[Moxa3zarenp PaBHOMEPHOCTH 3arpy3KM PyK omepatopa Z; BBIYHCIAIOT MO

dopmyne

Tl
N T,,—Zz Vr(")
=1
Zi=p—— W, (A12)

n=1 n

A.5 AHaauTHYeCcKAs OnEeHKA KOMIOHOBKH 3JIeMEHTOB My/bTa

OueHKY KOMIIOHOBKH 3JIEMEHTOB MNy/ibTa BHINONHAIOT WIS KaXA0K (yHKUHO-
HaJIbHOM FPYNbI 3/IEMEHTOB MYJbTA.

Ilpy OLIEHKS KOMITOHOBKM 3JIEMCHTOB ITYJILTa B IPYIINC ONpPEAC/IAIOT 3HAYCHHE
NIOKa3aTe/lsi PalMOHATIBHOCTH KOMITOHOBKM CJIEAyIOLNMM o6pa3om:

1) MUCXOAHBIMM JAHHBIMM IS OUEHKUM KOMMOHOBKM 3JIEMEHTOB ABIAETCS
COCTaB BO3MOXHBIX aJITOPUTMOB BBOAAa KOMaHI, PacnopsiXeHH M CooOLIeHHI.
I1py 3TOM K03()HUMEHT BECOMOCTH n-To anroput™a (n =1, 2, ..., N) pasen W,
rae N — KOJIHYecTBO BO3MOXHBIX aJITOPUTMOB BBOJQ;

2) paccMarpHBAaIOT AIFOPUTMbI ¢ MAaKCHMaIbHBIM K03GPHUHEHTOM BECOMOC-
M. W3 norapudma BHINMUCLIBAIOT B TOPAAKE OYEPEAHOCTH IPUMEHEHMS Bce
JeiCTBUSA, CBA3aHHDBIC C OOpallleHNEM K OHOMY M3 3JIEMCHTOB paccMaTpHBaeMolk
hyHKUMOHANLHOM I'pyTiNEl. 3aTEM B COOTBETCTBUHU C MOAYYCHHBIM YKOPOUYEHHHM
aNropMTMOM BCE 3NEMEHTHI, BXOASALIME B TIPYIIy, HYMEPYIOT B MNOpsAKE HX
npuMeHeHHA. [lpy Hanuyuu B paccMaTpuBacMoi GyHKLIMOHALHOM IpyTine 3/1e-
MEHTOB, KOTOpbI€ HE MPUMEHSIOT B A/ITOPUTME C MAKCHMAIbHBIM K03 GHUHEHTOM
BECOMOCTH, HO NPUMEHSIOT B IPYTUX AITOPUTMAX, HM NMPUCBaKBaIOT Nocjeayiolue
HoMepa. B pesynprare Kaxaomy U3 M, 3n€MEHTOB IpyTinel Z 6yneT MpUCBOCH HOMEp
— LIeJIoe YMCNO M3 HHTepBana {1, Mz];

3) xaxnomy M3 anfOpUTMOB, NPHUMEHAR MONMYYEHHYIO HyMEpalMio 3/IEMEHTOB,
CTABAT B COOTBETCTBHE YKOPOECHHEI anroput™ — psad uucen { V™), rae V™ — Homep
3JIEMEHTA FPYTiTbi, KOTOPbi KCNIONbL3YETCs B 1-M ANTOPUTME NpH I-M oOpalieHUH
K rpynne; =1, 2, ..., T, rae T— MaKkCMManbHOE KONUYECTBO obpauieHUi K
3neMeHTaM. BennunHy 7 OnpeaensiioT No aJropuTMYy C MaKCHMaJIbHbIM KOJIMYECT-

14
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BOM oOpallleHMil K paccMaTpHBacMoi (YyHKUMOHANbHOW Tpynne, M Apyrux
aNTOPHUTMOB OCTABLIMECA WieHB psza uncen { ¥} npupaBHUBAIOT K HYNIO;

4) ronb3yach NoNyYeHHOH Hymepauueil aeMEHTOB, PEATM30BAHHBIH BAPUAHT
pasMelleHHA 3NEMEHTOB B IPYNNE 3aMMCHIBAIOT TaKXe B BMAe pasa uucen { Kl
Tiepeynciisis MX CleBa HanpaBo (MpYM pa3sMELUCHHUH 3JIEMEHTOB IOPHU3OHTaNbHBIMH
psllaMU) WIH CBEPXY BHH3 (DM Pa3MELLCHHHU 3/IEMEHTOB BEPTUKAIbHBIMHU pSAaMM);

S) cocramnsor MaTpuuy ouepenroctu ||Py |, rae 1 — Homep onepaumu B yKo-
poueHHoM anroput™e (= 1, 2, ..., T); j — HOMeD HCIIONB3yeMOTO 3NEMEHTa (j =
1,2, .., M)

N
1
Py=wzsyn > (A.13)

n=1
W, ecm V" = j,
n = 0, eciu V" =},
6) cocraensior Matpuuy cessHocti ||C, ||
N
z Hun Wn

n=1
Cy=‘—i——, (A.14)

by (] d

The i ¥ j — HOMEpa HUCTIONb3YEMBIX 3/IEMEHTOB;
H,, — KONMYECTBO C/y4aes, KOTAa B n-M YKOPOYCHHOM anroputme (psay
yucen V{M) 31eMeHT j (YHCN0 j ) ClEAyeT 3a INEMEHTOM i (YHCIIOM i);

7) nepBbLIM TEMEHTOM S| WIS Pa3MCIUECHUS BLIOHPAIOT 3MIEMEHT j, JUIsi KOTO-
poro 3HauYeHHe BETUYMHBI P|; — MaKkCUManbHoOe;

8) BTOPLIM 3/IEMEHTOM .Sé Ins pa3sMeLLlEeHUS BLIGUPAIOT 3MIEMEHT J, LA KOTO-
poro 3HaueHHe BeUYHMHBI @, = Py + Csu — MaKcHUMasbHoe (TpH j = S));

9) B obiueM cnyyae s BeibOpa Ha m-M LUAre 3/EMEHTa LI pa3MELLeHHS
paccuMThIBAIOT psaa uncen a, = P, + Cg,, ,; A1A BCEX 3HAYECHUH j, HE PaBHBIX yXe
PasMEUICHHBIM Sy, S, ..., .S{,,_l. Ecnu nipy 3TMX 3HaYCHUAX j BenuuuHa a, = 0, war
TNipoLeAypB! YBETHYHBAIOT HA CAWHHMLY M PACCUHTHIBAIOT 3HAYEHUS BEIMUMHDI @, =
= Ppiyy + Csmu. B atom ciyyae npu BeiGope crefytoiero S, 3JieMEHTa Llar

Nnpoueaypbl CYUTAIOT paBHBIM (m + 2);

10) ecam npu BuIOOpPE OHEPEAHOTO 3NEMEHTA NPU HECKONBKMX j 3HAUECHMSA
BEJMYMHBI g, paBHbl K MAaKCHMAJIbHBI, TO B KaY€CTBES OCHOBHOTO GepyT /110601 13
OTMEYEHHBIX JIEMEHTOB (MTPETCHACHTOR) WM NPOAO/IXAKT NPOLEAYPY, 3allOMHUB
TIpH 3TOM HOMEp 1uara, NOCAeNOBATENIBHOCTh YXe Pa3sMELUCHHBIX 3JIEMEHTOB M
HOMEpA OCTABIUNXCH TIPETCHACHTOR. 3aTeM 1OCHe NOJYUEHUS BapyaHTa Nnocaeao-
BaTe/IbLHOCTH pa3sMEICHHUA BO3BpALLAIOTCA HA lar, HoMep KoTtoporo Onun 3amnos-
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HeH, 6epyT 3a OCHOBY ApYroil OTMEUYEHHbIl 3NEMEHT W TOAYYAIOT elie OAMH
BapHaHT pa3MeELIleHUA,

11) ecnu B npouecce npouelypbi HoMep wiara pased (7 + 1), a nocnenona-
TEIBHOCTh Pa3MelIECHHA 3/IEMEHTOB €llle He onpeneneHa, To HOMEp wiara nNpupas-
HUBAIOT K €eIUHHULE U ANA Bbl60pa OYEePEAHOTrO INEMEHTaA BLIYHCNIAIOT BECJIHYHUHY
a =P, + Cs...u JI1A BCEX 3HAYEHMH j, He paBHBLIX HOMEpPAM YXE€ pasMELLEHHBIX
3AEMEHTOB §), 53, ..., Sy, 15

12) ans xaxaoro Nony4eHHOro B pe3yabTaTe ONMUCAHHON NPOLIEAYPLl BApHAHTA
pPasMEUICHUsT BLIYMCIAIOT HOPMMPOBAHHOE B3BELIEHHOE CPEHEC KONHYECTBO

nepecTaHoBOK aneMeHToB A1), mpuxonsiueecs Ha OIMH /IEMEHT NPH BbINOTHEHUH
BCEX AITOPMTMOB BBOJAa KOMaHA, PacnopsxXeHUi U coobuieHuit no ¢popmyne

ﬁ Wn[”M (V.‘"’) ~1+ ZT IIW,(V,‘")) - IIM,(V,‘i')[)l]
Fy =] 1=2

7 . (A15)

4

roe [TM, (V,(")) — NOPSAKOBbLI HOMEDP B PAUHOHANIBHOM /-M BapHaHTe pa3MellleHUA
3neMeHTa VM,
13) nokasarens pauMOHANBHOCTH KOMIIOHOBKH Z, BBIYMCAAIOT 110 (GopMysie
Z,= F% — min FO), (A.16)

rae min FU) — vypymanbHas M3 paccyMTaHHBIX OLEHOK PALIMOHAILHBIX BADHAH-
TOB pa3MeLleHus;

5. Wn[nMo (vim) -1+ 3. |m, (vim) - v (Vi)
Fo_"= 1 t=2 ; ’
MZ

(A.17)

roe [IM, (V,(")) — NMOPAAKOBbI HOMEP B PEUIH30BAHHOM BapHUaHTE pa3MELICHHs
(8 psany umcen {¥0)) anemenTa c Homepom V™ (uncna V™).

A.6 AnamuTHyecKas OLEHKA YNOPAIOYEHHOCTH PA3MEICHMS NEMEHTOB YALTA

[Ipy oueHke ynopAAOYEHHOCTH Pa3MELICHHA 3NEMEHTOB Ny/bTa ONpPEALNAIOT
CTENEHb OTKIIOHEHMSA TOCAEA0BATENLHOCTH HCITOb30BaHUA 3/IEMEHTOB ITy/IbTa OT
palMOHANBHON ynops 04eHHOCTH.

HcxonHbIMM JaHHBIMH VIS OLEHKH YTIOPSIOYEHHOCTH pasMelleHNs SIBIAeTCS
COCTaB BO3MOXHbBIX &JINOPMTMOB BBOJA KOMaHJ, PacropskeHUH K cooGuueHHi.
[lpu 5ToM Ko3hPHUMEHT BECOMOCTH n-ro anroput™a (n =1, 2, ..., N) pasen W,,
rae N — Ko/lM4ecTBO BO3MOXHBIX 2/IrOPUTMOB BBOJA.

OueHky ana xaxaoro 3 N BO3MOXHBIX aJITOPHTMOB [IPOBOIAT CEAYIOLIHMM
obpasom:
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1) Ha nucre 6ymary B onpeneneHHoM Macuitabe BhIUEPUMBAIOT Pa3BEPHYTYIO
GpPOHTANLHYIO NIPOCKUMIO NEPEAHUX NaHeneit My/NbTa U HA Hell OTMEYalOT TOYKH
pasMCLUCHHUS 31IEMEHTOB TybTa OTHOCHTENbHO FOPH3OHTANbHON X W BepTHKalb-
Ho#t Y oceit. Ocu npoBoAAT Yepe3 GYHKLUKOHANbHBIA LICHTP MaHenu HHbopMallnu,
Haxogslleics Ha YPOBHE I71a3 OMeparopa;

2) Ha BblyepueHHOM pa3BepHyTOH (POHTAIBHONH NPOEKLHN BbIYEPYNBAIOT
I'paHHLBI 30HbI ONTHMANILHOTO PA3KuYeHUs (30Ha 1).

Ilpu Mcnonb3oBaHHM B KauecTBE OCHOBHOIO cpeAcTBa oToOpaxeHus WHbop-
MALMM WHIMKATOPAa C RAOCKMM M300paXeHWEM WIK CTPENOYHOro WHAMKAaTopa
TpaHMLBI 30HbI | ONpeAensOT No JONYCTUMbIM yriaM o3opa HHAMKATOpa COOT-
BETCTBYIOWIEro Tvna (cM. A.2).

I1pu OTCYTCTBMH OCHOBHOIO CpeiCTBa OTOOpaXXeHMs rpaHMLbI 30HBI 1 onpe-
JeNSAI0T MO AOMYCTHMBIM YrjlaM 0630pa BaXHhIX H 4acTO MCHONBb3YeMbIX CpPelCTB
otobpaxeHus nHdopmaunu (cM. A.2);

3) mng xaxaoro 3NEMEHTa Ny/bTa YNPaBICHUSA H3MEPAIOT €r0 MHHHUMAaJIbHOE
paccTosiHue oT oceit XU Y (X, u Y,), KoTopbie 3aTeM OTK/IANLIBAIOT C YYETOM 3HaKa
B NPAMOYTONbHBIX CHcTeMax KoopauHar (X,v M Y ,0v) B noc/ieaoBaTelbHOCTH,
OIpenensieMOi Nn-M aJITOPUTMOM BBOJA KOMaHJ, PACMOPAXEHUH M cOOOlIeHM,
rle Ha OCH L OTKJIAABIBAIOT HOMEP OYEPEHOrO 1ara airopuTMa.

Touku Ha rpaduke B cucTemMe koopauHar X,u M Y,,u Ha ouepeaAHOM 1uare
anropMTMa HyMepYIOT B COOTBETCTBMM C HOMEDPOM 3JICMEHTa NYJbTa, MPHUMEHste-
MOro Ha KOHKpPETHOM Luare;

4) Ha NOCTPOCHHLIX rpadMKax 4Yepe3 TOUKY C MAKCHMaNbHbIM 3HaYeHHEM
KOOpAMHAT X, (WK ¥,) POBOAAT NpAMYIO, NapauIeNbHYIO OCH v. 3aTeM NPOBOAAT
AHATIOTMYHbIC INHKUN YEpe3 BCe NOCNEAyIolmne ieMenTh. Ecan Ha Ty win nHyo
NnpsAMYI0 p NOMNaaaloT aABa wid Gojee 3/1EMEHTOB, TO HE3ABUCHMO OT 3HAYEHHUSA L
3TH 3NIEMEHTbI CYMTAIOT CIPYNNHUPOBAHHLIMH 110 YPOBHIO W;

S) Ha nocTpoeHHBIX rpadMKax HAHOCAT JIMHUM, ONpPEAC/SIOUIME IPaHHULbI
30HHI 1;

6) Ha rpadmkax X(v) u Hv) aneMeHThl OOBEAWHAIOT B BEPTHKANbHbIE M
TOPM3OHTA/IbHBIE IPYNibl B C/lyyae, €C/IH OHH COCTAaBASIOT HENPEPLIBHBINA psif C
KOOpPAMHATAMM, OTBCYAIOIINMH YCIOBMIO:

XX sag Y, - Y, say, (A.18)

TIC ag, — TPEXKPATHOC 3HAYCHHE yIna GoBeanbHOro 3peHns (ag = 3 °), BbIpakKeH-
HOC B IMHENHBIX AMHULIAX;

HAKJIOHHOE TPYNNMPOBAHKE NPOBOAAT OObCAWHEHNEM HE MeHee Tpex mnocine-
ROBATENIbHO NPUMEHAEMbIX 3JIEMEHTOB, OTCTOAIUMX OT JIMHUH MaplupyTa UX Npu-
MCHEHHSI Ha BENHYMHY ay, HaknoHHoe rpynnupoBaHhe 31eMEHTOB INPOBOIAT
TOJILKO B npefiesiax Kaxmaow 30HbI;
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7) no pe3ynbTaTaM rpyninupoBaHHs BbIYHUCIAAIOT KO3(PPHUHEHTH Ipynnupye-

MOCTH JJIEMEHTOB 1) ,l\'((l),'; B Xaxzo#i 30He 1o dopmyne
1dDy L JAD AU
nldn = Var(r.n ¥ Vur "t By 2’ (A.19)
X T =D

TAE Vg 1 (r.r) — YMCIIO BEPTUKAIBHDBIX IPYNT (TOPU3OHTATLHBIX IPYNN);
Uy r — YHCNO HAKNOHHBIX IPYNIT,
Hyp — UYMC/IO YPOBHEN IPYNIMHPOBaHHS,
Vogyy — OOLLIEE YHCIIO IIEMEHTOB,
8) BBIYHMCAAIOT CTEMEHb CAYYAHHOCTH B Pa3MEILCHHH 3INEMEHTOB, KOTOpas

XapaKTepu3ayeTcs Ko3GdHLUMeHTOM B fv((’;;, no dopMynam:

Tl _y
ot

Z (X0+1—X0)2 1
paun < 2 . Y oy .
SR T 7

Z (x)

v=l

.’l(ll) -1

% 2
2-:' (Yo+l - Yu) ’Y&(,”)
plun = . 1
Y Yl(ll)_ 1 Y éélllll) -1 ’ (A.20)-

oﬂnz-.: (Y)z

rae X,, Y, — cooTBeTCTBYIOILME KOOPAHHATHI BMIEMEHTOB NyNbTA;

v L6 — KonnuecTBo 1waros MaplupyTa npuMeHeHNs 31eMEHTOB B 30He I ¢ yueToM

(UKTUBHBIX 371€eMEHTOB ((PUKTUBHbII 3NIEMEHT — OTPE30K rpaHMlIbl 30HbI 1, Haya-
JIO ¥ KOHELl KOToporo (HKCHPYIOT COOTBETCTBEHHO MOMEHTRI IlepexoJa MapLipyTa
TIPUMEHEHUA 3IEMEHTOB nynbTa U3 308 | B 30Hy Il u o6paTHo);

Y [)éu,_ — KOJIMYECTBO 111aroB MapLIpyTa NpUMeHeHHS 31eMeHTOB B 30He 11 ¢ yueTom
3/IEMEHTOB 30HbI I, ¢ KOTOPHIX HAYNMHAETCH M 3aKAHYMUBACTCS MApILPYT;

9) HopMHpyeMblii KO3(ddULMEHT B'O(”o)

X(¥)
wiy _ B0
BX(Y) == (A.21)

10) cymMapHBIf oKa3aTeNb YIOPAAOYEHHOCTH 1o 3oHamM I n 11 5 ;‘(’;’,g BBIMMC-

J10T 110 opMyte
18
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Ly — 1dn
1any Z B xqyy +nxq). (A.22)
6)( Y ;
r) 2

11) o6iiylo ynopsaaoueHHOCTb 31EMEHTOB 1o ocAM X 1 Y ¢ yueToM B3auMHOTO
BaMAHUs 30H [ n 11 Sy y BRIUMCAAIOT NO dopmyne

u
Sxry=8% )+ ¥ r) - k¥ (A.23)
H i BCCro nyabta an BbLITTOTHCHHUHA W—l‘o IrOpUT™MA Oﬁmyl'o YNopAaaO4Y€HHOCTDb
3NEMEHTOB 835, BRIYHCIAIOT NO bopMyrne

Sy+3d
8w =~ 5 (A24)

12) o6uiy10 ynopsaaoueHHOCTb pa3sMelleHHUs 3JIEMEHTOB C YYETOM BECOMOCTH
KaXO0To 71-ro alropuT™Ma Z; BIYHCIAIOT N0 GopMyne

N
Zy= 2 8%, W, (A.25)

n=1
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