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FTOCYIAPCTBEHHbBIH CTAHJIAPT POCCUHUCKON ®EJEPALIMU

CHcTeMa CTAHIAPTOB IProHOMHYECKHX TpeOOBaHHI H 3ProHOMMYECKOro odecneyeHms

PABOYEE MECTO JUCIIETYEPA CIYXB YIIPABJIEHUA
BO3AYIIHBIM ABUWXEHHUEM

MeTo/bl OLIEHKH COOTBETCTBHA OOIHMM 3PproHOMHYECKHM TpeDOoBAHHAM

System of ergonomic requirements and ergonomic assurance standards. Air traffic
control service operator’s workplace. Ergonomic requirements correspondence
evalution methods

JlaTa sBegeunn 1998—01—01

1 OBJIACTDH IITPUMEHEHHA

Hacrossuuit ctTaHaapT ycTaHaBJIMBaeT TpeOoBaHUA K METOIAM U3MEpeE-
HUSI U OLIEHKH COOTBETCTBHSA [TapaMeTPOB BHOBb CO31aBAEMOro, MOIEPHMU -
3UPYEMOro W Haxomsiugerocs B 3Kcruiyarauuu padodero mecra (PM)
pUcrieTyepa cayxo6snl yrpasileHHUs BO3AYLUHBIM ABUXEeHUEM (YB/) o6umMm
3PrOHOMHUYECKHUM TpeOOBaAHUSIM, B TOM 4Hcie TpeboBaHUSIM K (daKTopaM
BHEIUHEN cpeabl HAa paboyeM MecTe.

CTaHIOapT NPUMEHSIOT TaKXe IS OLleHKH paboyux MECT B COCTaBe
JUCIETYEPCKUX TPEHAXKEPOB.

2 HOPMATHUBHBIE CCBLIKHA

B HacTOsILIIeM CTaHAApTE UCIOJMb30BaHbl CCHLUIKY HA CACAYIOUIUE CTaH-
JapThl:

'OCT 12.1.005—88 Cucrema craHmaproB ©0€30MMacHOCTH TpyAa.
O0uine CAaHUTAPHO-TUIMEHHYECKUE TpeOoOBaHMA K BO3AYyXY paboUyeit 30HbBI

FTOCT 12.1.050—86 Cucrema craHmaproB He3omnacHocTH Tpyda. Me-
TOIObl UBMEPEHHUS 1IUyMa HAa paboyHux MecTax

[OCT 12.2.049—80 Cucrema craHnapros Oc3onacHoctu tpyaa. O6o-
pyloBaHHUE NPOU3BOACTBEHHOE. O61He 3proHOMHYECKHUe TpeOOBaAHUSA

[OCT 427—75 JIuHeKH U3MepHUTeNbHble METAIIUYEeCKHE. TexHHU-
4YeCcKHe yCJIOBUA

[OCT 8711—93 Ilpubopsl aHaoroBble MOKAa3bIBAIOLUHE 3JIEKTPOUIME-
pUTEJIbHBIE MPSAMOIo JEHCTBUS M BCIIOMOTATe/JIbHbIE YaCTH K HUM. HacTh 2.
Ocobnie TpeboBaHHs K aMIepMeTpaM ¥ BOJIbTMETPaM

Hanasne odmimamtoe
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F'OCT 17168—82 ODunbTpbl 3AEKTPOHHBIE OKTABHLIC U TPETHLOKTAaB-
Hbele. O01LMe TeXHUyecKue TpeboBaHusg U METOIbI UCIbITAHHUH

FOCT 21889—76 CucreMa «yenoBek-MmauinHa». Kpecno yenoseka-
oneparopa. Od1IHe 3proHOMHUYECKHe TpedOBaHUA

[TOCT 24940—81 3mauus u coopyxeHuss. Meroabl U3MEPEHUSA OCBe-
[LIEHHOCTH

FOCT 26387—84 CucreMa «uenoBekK-MaliMHa». TepMUHBI U ollpee-
JeHUs

OCT P 29.05.008—96 Cucrema CTaHAAPTOB 3ProHOMHYECKUX Tpe-
OoBaHMI U 3proHoMuuyeckoro obecricueHuss. Paboyee Mecro gucrieryepa

CyXKO YTIpaBJeHHUs BO3AYIUHBIM ABMXeHHeM. OOu(He 3proHOMHYECKHUE
TpeOOBaAHUA

3 OIIPEAEIEHNA

B HacTosIlUEM cTaHaapTe NMPUMEHSIOT Cleaylolue TEpMUHBI C COOTBET-
CTBYIOILMMHU olpeneleHUusAMU:

Cucrema «vyenosek-mauimia» (CH4YM) — cucreMa, BKIOYaoUast B cebs
yejiopeka-omneparopa CHM, MalliMHY, MOCPEACTBOM KOTOPOHN OH OCYLIECT-
BNSIET TPVAOBYIO MAEATENbHOCTh, U cpeay Ha pabodyem Mmectre (mo
'OCT 26387).

Opran ynpaBiesus — TexHuyeckoe cpeactso B CUM, npenHaszHauyeH-
Hoe IS Mepenayu yrnpabasiominux Bo3JEHCTBUMI oT oneparopa CUM x
MatuuHe (o 'OCT 26387).

Cpenctso 0T0o0paxenus nHoOpMaUMH — YCTPOUCTBO B CUCTEME «Yefo-
BeK-MalliMHa», IpegHazHayeHHoe s BocnpusaTust oneparopomM CYM
CHTHAJIOB O COCTOSIHUM OoObeKTa BO3AEHCTBUA, CUCTEMBI «YETOBEK-MAaLLIK-
Ha» U criocoboB ynpasiedus uMu (no FOCT 26387).

PHu3N0N0rHYECKH pallHOHAJIbHAsA paldoyas no3a — paboyas nosa, cooT-
BETCTBYIOILAA KPUTEpHUAM (YHKLMOHANbHOIo XoMQopTa, a UMEHHO;

XapaKTEPU3YIOILIASICH BBHIPSIMJIEHHBIM T10JIOXEHHEM IO3BOHOYHOTO
crosiba ¢ coXpaHeHUeM ero ecrecTBeHHbIX U3rubos;

MUHUMAJIBHON Harpy3kod Ha MbILUIEYHYK) CUCTEMY TeJid YeJIOBEKA;

OTCYTCTBUEM BoNe3HEHHBIX OLLYILIEHUH B pe3y/IbTaTe BO3AeHCTBUS 3Je-
MEHTOB KpecJia Ha Te/0 CUAALIEIO YEJ0BEKa;

3HAYEHUEM YT/Ia HAKJIOHA Ta3a, ONMU3KHUM K ero 3Ha4eHHUIO B [TOJOXEHUU
crosl (okono 40 °—45 °);

YTJIOM CIMOaHUs pykK B JOKTEBbIX cycraBax 70 *—90 °;

YIAOM CrUOaHus HOr' B KOJIEHHOM M I'OJISHOCTOIMHOM cycTtaBax 95 "—135°
(no N'OCT 21889).

Hepuenthiab — cotasi yactb oobeMa M3IMEpPEeHHOH COBOKYMHOCTH, KO-
TOPOH COOTBETCTBYET OINpENejeHHOe 3Ha4YeHWe aHTPONOMETPHUUYECKOTo
Npy3HakKa. 3HayeHUs nepLeHTWIeH onpelensioTcsi apuPpMeTHYECKH € yye-
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TOM cpeaHero apudpmeTuyeckoro 3Ha4YyeHUsi aHTPOINOMETPUYECKOIO MpHU-
3HaKa M U Ko3pPULIHeHTa CpeAHEro KBagpaTHYECKOro OTKJIIOHEHHS G, YTO

WA 5-ro nepueHTWiIs coctapiusetr M — 1,645 o, a 11 95-ro nepueHTHNA
M+ 16450 (no T'OCT 21889).

Jdncneryep — YENOBEK, OCYILUECTRISIOIIMA TPYHAOBYIO NESATEIbHOCTD,
OCHOBY KOTOPOW COCTaBJISIET B3aUMOAeHCTBUE C 0OBEKTOM BO3AEHCTBUA,
MAlLMHON U cpelloil HA paboyeM MeCTe NPU KCIOJAb3OBAHUU HHPOPMALIM-
OHHON MOJIEJKH U OPraHoOB YIIpaBJICHHUS.

Paboyee mecTo aucneryepa YBJl — yacTbh npocTpaHCTBa NMYHKTA YIIpaB-
NEHUsSI BO3IMYUIHBIM JBWXKEHHEM, OCHAlUEeHHas MYJbTOM YNpaBieHUs, Ha
KOTOPOM pa3MELLEHbl CpeAcTBa OTOOpaxeHUsd HHOOpMalLMHU, OKOHEYHbIE
YCTPO#CTBA CpeNCTB KOMMYHUKALIMH, OpPraHb! YIIpaBJIeHUS, a TaKKe paboynuM
KpPeCJOM M NnpeaHasHayeHHasi I OCYLLUECTRIEHHUA AeATENIbHOCTH 1o YB/IL.

IlyabT ynpasjaeHHs IucneTyepa — 3jIeMeHT paboyero Mecrta AUCIIETYe-
pa, Ha KOTOPOM pa3MelleHb! cpeacTBa oTobpaxeHUst UHPOpMALIUU, OKO-
HEeYHbl€ YCTPONCTBA CpelCTB KOMMYHHUKALIMU U OpraHbl yrpaBJieHHS.

4 OBIIHE NOJIOXEHNA

4.1 Ilpu xoHTpOJIEe 3proHoMHUYECKHUX TpeboBaHU PM aucnieTyepa cioyx-
Obl ynipaBaeHUs1 BOAYILIHBIM IBHXKEHUEM OLIEHMBAIOT COOTBETCTBHUE COCTAaBa
OCHOBHBIX 3JieMeHTOB PM U ero KOMNnoHOBOYHOIO pellieHUs NMpearnucaHHbIM
nucrieryepy (GYHKUMOHAIBHBIM OOA3AHHOCTAM, ITPOBOIAT H3MEPEHUS U
OLIEHKY pa3MEPHBIX XapaKTepUCTHK pabo4YHX NMPOCTPAHCTB, NOCATaEMOCTH U
YIJI0B 0030pa 371EMEHTOB MyJIbTa JUCIIETYEpa, KPEC/a U MNMOACTABKH JJISI HOT.

4.2 H3MepeHHA U OLIEHKY 3pFrOHOMHYECKHX MMApaMETPOB BCTPAaUBAaEMBIX
B MYNLT CpeAcCTB OTOOpaxeHUss UHGOpPMALIMM U OpPraHOB YIpPABJIEHUS He
[IPOBOISAT, MOCKOJABKY COOTBETCTBUE YCTAHARINBAEMbIX Ha IMYJIBTE OTHAEJIbHbIX
CpEACTB OTOOpaXeHUs1 UHPOPMALIMK U OPraHOB YIIPABJIEHUS NOJDKHO OBLITh
[TOATBEPXKIECHO cCepTUPHUKATAMH WIM aKTAMH NOCHCIbITAHHH.

4.3 Ilpu KoHTpoOJIe MapaMeTpoB BHElIHeN cpeabl HA PM aucneryepa
[IPOBOIAT U3MEPEHHUA U OLUEHKY YPOBHEH OCBEUIEHHOCTH U OTPaXKAIOLIUX
XapAaKTEPUCTUK TMMOBEPXHOCTEN MNyNbTa YNPABJICHHUS, LLIYMOBBIX XapaKTeE-
PUCTUK U [MApaMETPOB MHUKPOKJIMMATA.

5 TPEBOBAHUA K METOJAM OLIEHKH COOTBETCTBHA ITAPAMETPOB
PABOYHNX MECT OBIIIUM SPTOHOMHNYECKUM TPEBOBAHHUAM

J.1 CoorBercTBue napametpos PM obiium 3proHoMuyeckuM tpebo-
BAHUSIM OLIEHUBAIOT METOJIAMH:

TEXHHUYECKON OLIEHKHU;
IKCNEPTHON OLIEHKH,;

HEMOCPEACTBEHHBIX U3MEPEHUN MapaMeTpoB 3JeMeHTOB PM;
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aHAJIUTUYECKUX PACUYETOB IapaMeTpoB 3jieMeHTOB PM;

HENMOCPEeACTBEHHbBIX U3MEPEHUM LLIYMOBBIX X CBETOTEXHHYECKHUX XapaK-
TEpUCTHK U NapaMeTpoB MUKpoKiIuMara (pasaei 6).

5.2 Metoa TexHUYEeCKOH OLIEHKH TNMPHUMEHSIOT IPU MPOBEPKE Ka4yecT-
BeHHbIX TpeOoBaHM i, paKT BbINTOJHEHHUS KOTOPBIX MOXET ObITh OJHO3HAY-
HO OIpeneJEeH.

[Tpu Hanuyuu rorosoro obpazua PM (MakeTHbIe, 3aBOACKHeE, rocyaap-
CTBEHHbI€ MCNbBITAHHA) C ITOMOILBIO METOAA TEXHUYECKOMN OLEHKU OIpe-
IeJISIIOT YCTOHMYHUBOCTh paboyero Kpecija, NMOACTABKM s HOI U HOXHOMA
TAHT'€HTHI, [TIAAKOCTh JIULIEBOH ITOBEPXHOCTHU U LIBETOBOE pellIeHUE MYJIbTA.

[Ipy aHanM3e TeXHUYECKOM JOKYMEHTALIUU METON TEXHUUYECKOH OLIEH-
KU TIpUMEHSIOT IJISL OMNpenejeHUsT COOTBETCTBUS COCTABA OCHOBHBIX M
BCITOMOTATEJIbHBIX 3JIEMEHTOB KOHKpeTHoro PM npennucaHHbIM AUCNET-
yepy PYHKUMSAM MU IUIS OLIEHKH BBIITOJIHEHUSA TpeOOBAHUM K B3aUMHOMY
pa3sMeLleHHUIO 3JIEeMEHTOB ITyJbTa.

5.3 DKcNepTHYIO OLEHKY IPUMEHSIOT IS onpenejaeHUs 4acToThl UC-
[MOJIb30BAHUSA KOHKPETHBIX 2JIEMEHTOB ITYJIbTA B ripolecce paboThl AUCIIET-
yepa Pas3JIMYHBIX CHEeUUATU3ALUH U U ONpeleseHUsS COOTBETCTBMSI
TeXHOJIOrusIM paboThl AUcCIeTYepa ISl pa3iuyHbeiX PM.

DKCIEPTHYIO OLIEHKY BBIITOJIHAET 3KCIIEPTHAs Ipyia, COCTOSLIAS M3
CMEeLHAJINCTOB 10 3ProHOMHUKE U JUCIETYEPCKUM OINEepaLlHOHHBIM PYHK-
uUMsaM. B cocraB 3KcriepTHOIl rpyIiribl JOJXXKHO BXOJMTb HE MEHEE 5 yeloBeK.

I1Ipu pazpaboTke cucTeM yrnipaBieHHUs] BO3AYILHBLIM IBUXEHUEM, UMEIO-
IIUX [IPOTOTUIIBI [0 COCTAaBY OCHOBHBIM 3JieMeHTaM PM M npeanucaHHbIM

(PYHKUUSIM, PEKOMEHIYETCS TIPUBJIEKATb K paboTe B 3KCNEPTHOH TpyIIe
AUCneTyepoB, padoTaoUInX B TAKMX CUCTEMAX-TIPOTOTHUIIAX.

[Ipu onpeneneHu CTeNneHU YaCTOTbI MCIIOJIbL30BAaHUA BCTPAaMBAEMOro
B MNYJIbT CpEACTBA OTOOpaXeHUs WHPOpMALIMM, OPraHOB YIIpaBJIEeHUs U
OTpelieicCHUM BaXHOCTU aJITOPUTMOB BBOJA KOMaHA U COOOUIEHUMN TpH-
MEHSIIOT MeTOJi PAHTOBbIX OLIEHOK. MeTobl 06padoTKM 3KCIEPTHHIX OlLle -
HOK MpPUBEAEHBI B NPUIOXKEHUU A. BaXHOCTb anropuTMOB OMNpeaesisiioT
3KCnepTHoi oleHKoi KoadduuueHToB BecoMocTy Ha uHTepsaie [0, 1].
[Ipn oueHke KOIPPUUMEHTOB IKCNEPTbl YYUTHIBAIOT MHbpOpMaALIKIO ©
4acToTe MNPEeANoNaAraeMoro UCNoAb30BaHUS aAJrOPUTMOB IPU THUITOBLIX Ba-
pUaHTaX QPYHKIIMOHUPOBAHUSA CUCTEMBI YIIPABICHUS BO3AYLIHBLIM IBUXE-
HUEM Y BJAMSIHUNA pe3ynbTaTOB OTPAOOTKU ANrOpUTMOB HAa pPEe3yJbTATh
GYHKUUOHUPOBAHUS CUCTEMbI, KAK YKA3aHO B NPUIOXEHUU A.

Onpoc 3KcneproB MpoBoasiT B NUCBMEHHOK dopme — 3KCepThl 3a-
[TONHAIOT 3apaHee pa3paboTaHHbIE aHKETHI.

HeoOxoIuMMO MCKIIIOUKUTH BO3MOXHOCTD BIUAHUA MHEHU OOHUX 3KC-

[epToB HAa MHEHUA APYIUX 3KCNEPTOB HENOCPeACTBEHHO 0 U BO BpeMd
MPOBEAeHUA IKCIIePTUDI.

4
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5.4 HenocpeacrtseHHble U3MepPeHHUsT TapaMeTpOB 31eMeHTOB PM nipo-
BOAST MPH HAMTUYHUU ONBITHOrO 00pa3ua (MaKeTHbIE, 3aBOACKUE, Trocynap-
cTBeHHble MCIMbITaHUA). C TNOMOLIBIO 3TOr0 METOLA ONpeAesaIOT
pa3MepHble XapakKTepucTUKH PM, oueHUBaIOT 0030pPHOCTH 3JIEMEHTOB
NMyJjibTa U OOCATAEMOCTh OPraHOB YITpPaBJICHUSI, U3MEPSIOT LUYMOBbBIE U
BETOTEXHHUUYECKHE XapaKTEPUCTUKHU, @ TAKXE IMapaMeTpbl MUKPOKJIMMATA.

JLig U3MEpEeHUA TUHEUHBIX MapaMeTpoB CeAyeT UCMOIL30BATE U3ME-
pUTENbHble MeTaLinyeckue guHeku (I'OCT 427) unu MeTaiHyecKue
pyJieTKH 3-ro Kjacca ToyHocTH; auana3loH usMepeHuil 0—1000 MM, oc-
HOBHAas norpewHocTs 0,5 MM.

Hnst “BMEPEHUSA YTIIOBbIX MMAPAMETPOB MUCIIONb3YIOT YIJIOBbIC LIA0JIOHBI
WJIU yrJioMepbl 3-ro kJiacca TOUHOCTH.

HN3mepeHHble napaMeTrpbi PM cUMTAlOT COOTBETCTBYIOIIUMH IPTrOHO-
MHYEeCKHUM TpeOOBAHUAM, €C/IK UX 3HAYEHHUS COOTBETCTBYIOT YCTAHOBJICH -
HoiM [OCT P 29.05.008 unu otiinyalorcss or HUX He 6osee yeM Ha 10 MM
Mo JUHEHHOMY U Ha | ° no yri1oBoMy rapaMeTpy.

5.5 [lpi aHaNUTUUYECKHUX pacyeTax napaMeTpos 3jieMeHTOB PM mipo-
BOIOSIT OLICHKY pa3MepHbIX XxapaktepucTUK PM, yrioB 00630pa U nocsirae-
MOCTH 3JIEMEHTOB MyJbTa, KOMITOHOBKH OPraHOB YIIPABJICHUS.

NcxonHpIMU TAHHBIMHU [J1s1 pacyeTa JIMHEHHBIX U YIJIOBBIX [TApaMETPOB
PM gasasiiorcs paboyue yeprexu M TexHUYecKass JOKYMEHTALMA Ha 3Jie-
MEHTBI padoyero Mecra, BKJIIOUAsA KOMITOHOBOYHbIC peIUeHUSA, U AHTPOIIO-
METPUYECKHUE [apaMeTphl B3pOCJIOro MYXCKOrO HaceJIeHUs,
yctaHoBJeHHbIe TOCT 12.2.049. PacyeTrHast padbouast rmosa gucneryepa —
¢dusnonornyecku paunoHaabHas pabdboyas noza nmo 'OCT 21889.

PaccyutanHbie napaMeTpbl PM cYHUTaI0T COOTBETCTBYIOIUMMH 3PrOHO-
MUAYECKUM TpeOOBaHUAM, €CIA UX 3HAYEHUS COOTBETCTBYIOT YCTAHOBJIEH -
HeIM TTOCT P 29.05.008 uiu otnnyaloTcsi oT HUX He OoJiee yeM Ha 10 MM
10 JTUHEMHOMY U Ha 1 ° Mo yrjioBoMy fapameTpy.

OLeHKY BapMaHTOB pa3MElUEHUSI, KOMIIOHOBKH H YHNOPSJOYEHHOCTH
3JIEMEHTOB IIyJIbTa NMPOBOIAT IO NMPUJIOXKEHHUIO A 1ocje BblOOpa pauuo-

HaJIbHOI'O BapUAHTA KOMIIOHOBKHU [YJIbTa YIIpABICHUS U3 ABYX WM OoJice
BApUAHTOB.

6 TPEBOBAHUS K METOJIAM U3MEPEHHS ITAPAMETPOB BHEIITHEN
CPE/1bl HA PABOYUX MECTAX JUCIIETYEPOB

6.1 H3mepenne ocBelieHHOCTH padOYMX NMOBEPXHOCTEH

6.1.1 Cpedcmea uzmepenuii

6.1.1.1 Bce ucrnons3yeMbie cpelCTBA UIMEPEHUM HE MOJUKHBI UMETH
[IPOCPOUYEHHBIX CPOKOB IMPOBEPKH.

6.1.1.2 DoTo3aneKTprUyYECKHUE JIOKCMEPDI, MpeAHA3HAYEHHbIC JUISI UBME -
PEHUA OCBELUEHHOCTH:
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- MUHHUMANBHAA U3MeEpSieMast OCBEIUEHHOCTh — 1 NK;

- Mpenes JONMycKaeMoil OCHOBHOI OTHOCHTEJNbHOH NMOrPEIIHOCTH U3-
MepeHus — He doaee 10 %;

- TIOrPEIHHOCTS KOPPEKUUU CNEKTPAJIIBHON XaAPAKTEPUCTUKU NMTPUEMHU -
Ka UITY4EeHUS oA OTHOCHUTENbHYIO CBETOBYIO 3PDEKTHBHOCTE MOHOXPO-
MaTM4YECKOTr0 M3NY4YeHHUs VISl JHEBHOro 3peHuss — He Sosee 10 %.

6.1.1.3 BonabT™MeTphl, npeaHasHAYeHHbIE LIS U3MEPEHUS HANPSXKEeHUS
B cetu, — o 'OCT 8711, knacc ToyHocTH 1,5.

6.1.2 Iloozomoexa u nposederue uimeperuil

6.1.2.1 TIlepen uaMmepeHueM oCBelleHHOCTH JOMXHA OBITH NMpoBEIeHa
3aMeHa BCex reperopeBlux JaMil U YACTKA CBETUIBHUKOB.

N3MepeHHne OCBEIUEHHOCTH AOIYCKAETCS TaKXe ITpoBOAUTL Oe3 npeln-
BapUTENbHON NMOATOTOBKHU OCBETUTEJIBHOM YCTAHOBKH, YTO JOJXHO OBITb
3aUKCUPOBAHO MPpU 0DOPMIIEHUY PE3YIALTATOR UIMEPEHUA.

6.1.2.2 KoHTpoabHbIE TOYKH I HIMEpeHUSE ocBelleHHOCTH Ha PM
cJIedYeT pa3MellaTh Ha CToJIeIHULE NYJIbTa.

6.1.2.3 HUaMmepeHHe OCBECUIEHHOCTH CleAyeT MPOBOAUTL B TEMHOE
BpeMS CYTOK, KOIJA OTHOLICHHE eCTeCTBEHHOMW OCBEUIEHHOCTH K UCKYC-
cTBeHHOH He Gojnee 0,1.

6.1.2.4 Tlposeaenue nameperuit — no 'OCT 24940.

6.1.2.5 KoadduuueHTh! OTpaXKeHUS JHULEBLIX MOBEPXHOCTEH MTYJILTOB
U3MEPSTIOT METOJIOM COIOCTABJIEHHUSA CO LIKANON KO3 PHUILIMEHTOB OTpaxe-
Hus B nipenesax 0,1—0,8 u rpagauueit 0,1.

6.1.3 O6pabomka u ouexka pe3yasmamog uUsmepeniiil

6.1.3.1 HN3mMmepeHHOE 3HAYEHHE OCBELIEHHOCTU JOJXHO OBITh Mepecy -
TAaHO Ha HOMHHAJIbLHOE HaIpsiXXeHue B ceTH. Pacuer ocyulecTBasOT, Kak
yka3zaHo B [OCT 24940.

6.1.3.2 Tlpu uU3MepeHUSIX OCBEIUEHHOCTH IMOC/e 3aMEHBI Teperopes-
ILIMX JIaMI1 ¥ YUCTKU CBETWIBHUKOB (PAKTHYECKAS OCBEUIEHHOCTL B KOH-
TPOJBHBIX TOYKAX HOJXKHA COOTBETCTBOBATH MAM ObiTh OoJjiblile
HopMUpoBaHHOro 3HaueHUs no 'OCT P 29.05.008.

IIpu UaMepeHUAX ocBelIeHHOCTU 0e3 npeaBapUTeNbHOI IMOATOTOBKH
OCBETUTEJILHON YCTAHOBKY (PAKTUYECKAsi OCBEILIEHHOCTb B KOHTPOJIbHbIX
TOYKAX AOJDKHA ObITh HE MEHEE €e HOPMHUPYEMOro 3Ha4YeHus.

6.2 N3mepeHnue myma

6.2.1 Cpedcmea usmeperun

6.2.1.1 YpoBHHU 1uyMa U3MepPSIOT 1IyMoMepaMy 1-ro Wiy 2-ro xnacca
TOYHOCTH.

6.2.1.2 OxTaBHbIE YPOBHH 3BYKOBOI'O IaBlIEHUST U3MEPSIOT LLIYMOMEpa-
MU C [TOAKNIOYEHHBIMU K HUM OKTaBHBIMH 3JEKTPUUYECKUMHU DMABTPAMHU

no 'OCT 17168 unu KoMOUHUPOBAHHBIMU U3IMEPHUTENBHBIMH CUCTEMAMHU
COOTBETCTBYIOLLETO KJ1acca TOYHOCTH.

6
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6.2.1.3 Annaparypy KaiuiOpyioT 00 U 1ocje NpoBeAeHUs] U3MEPEHU B
COOTBETCTBUU C TEXHUYECKON JOKYMEHTALMEH MO 3KCIUTyaTaluy nmpuodopoB.

6.2.2 Ycaosus nposedenusn uzmepenuil

6.2.2.1 HU3mepeHue ypoBHeit uiyma Ha PM ciaeayer npoBOOMTH IpH
paboTe He MeHee 2/3 yCTAHOBJEHHBIX B NaHHOM ITOMEILEHUHU EIUHUILI
obopynoBaHUsT B HauboJiee 4acTo peanu3yeMoM (XapakKTEPHOM) peXUME
ero paborhsl.

Bo BpeMs npoBefeHUA U3IMEPEHUN JO/DKHO ObITh BKJIIOUEHO 0DOpPYIOBA-
HUE BCHTWISALUUHU, KOHAULUMOHUPOBAHHUA BO3NYXa U JpYrue oObIYHO UCIIOJIb-
3yeMble B ITOMEILEHUU YCTPOICTBA, ABIAIOIIHMECS UCTOYHUKAMHU LLIyMa.

Ipyrue ycaoBust npoBeneHuss uamepeHuin — no 'OCT 12.1.050.

6.2.3 Ilposederue uamepernuii, obpabomxa u oyeHKa pe3yrbmamoe

6.2.3.1 IlpoBeneHue wuaMepeHut u ob6paboTka pe3ynbTATOB — MO
[OCT 12.1.050.

6.2.3.2 PakTHyecKHe YPOBHH LLIyMa CYUTAIOT JOIYCTUMBIMH, €CJIM OHH
He NnpeBbIlaT 3HaYeHUH, yctaHoBiaeHHbIx [[OCT P 29.05.008.

6.3 M3Mepenne nokasare/ieli MHKPOKJIMMATA

6.3.1 [Ipu KoHTpoONEe nokasareneid MUKpoxiMMaTa Ha PM mucneryepa
OOJIXHBI OBbITH MNpPOBEAEHBI M3MEPEHHUS TeMMepaTypbl, OTHOCHUTEJILHOM
BJIAXXHOCTH U CKOPOCTH ABUXEHHSA BO3IyXa.

6.3.2 Cpedcmea usmepenus

6.3.2.1 TemnepaTypy H OTHOCHUTENBHYIO BJIAXHOCTh BO3IyXa CJELYET
U3MEPATL ACMUPALMOHHBIMU MCUXPOMETPAMH B COOTBETCTBUU C
['OCT 12.1.005.

6.3.2.2 CkKopocCTb ABWXKEHUA BO3AyXa UIMEPSIOT 3JIEKTPOaHEMOMETPa -
MU, HWJIMHAPUYECKUMHU M LLIApOBbIMM KaTaTEPMOMETPAMH B COOTBETCTBHHU
¢ tpeboBanusiMu ['OCT 12.1.005.

6.3.3 Ycaosus u nopsadox nposedenusn uzmepeHull, oueHKa pe3yasmamoes

6.3.3.1 H3amepeHus nokasareneit MUKpPOKJIMMATA cleayeT MPOBOILUTD B
Hayajle, cepeArHe U KOHLIE XONOAHOIO U TEIUIOro NEPUOAOB rofa HE MeHee
TpeX pa3 B CMEHY (B Hayaje, cepeMHe U KOHLE).

6.3.3.2 TemmepaTypy, OTHOCUTENbHYIO BJIAXHOCTbh H CKOPOCTh ABUXKE-
HUA Bo3ayxa Ha PM asuanucrnieruepa usMmepsiior Ha Beicore 1,0 M oT
YPOBHS MoJA.

6.3.3.3 Jlna onpeneneHUs pa3HOCTU TEMIIEPATYpPbl BO3AyXa CJHEAYET
NMPOBOAUTL U3MEpeHHUs1 Ha Bbicore (0,1 M OT NMojla U Ha YPOBHE TOJIOBBI
aucrieTyepa rnpH BbIMOJHEHUH UM paboThl B MOJOXEHHUH CHUAA.

6.3.3.4 daxruyeckue Imoxasarenu MUKpokiuMara Ha PM cuurtaior co-
OTBETCTBYIOLUMMH HOpMeE, €C/IM UX 3HAYEHUS HAXOMATCA B rpeleax WIU He
[IpeBbILUAIOT AOMYCTUMBIX 3HaYeHUi, ycraHorieHHBIX TOCT P 29.05.008.
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[TIPHTOXEHHE A
(pexomendyemoe)

METOAbBI ObPABOTKHN SKCIIEPTHBIX OLIEHOK

A.1 MeToa paHrosbix oLEHOK

A.I.1 PaHrosble oLleHKH NMPUMEHSIIOT NPH HCNOJIL3OBAaHHKH B NpoLiecce OLIeHKHU
METOJA DPAHXMPOBAHHS, KOTOPBLIR 3aK/JKOYaeTCA B YCTAHOBICHUM 3IKCNepTaMH
OTHOCHUTEJbHOM 3HAYKMMOCTY (NPEANOUYTUTEILHOCTH) OLEHMUBAEMbIX NMoOKa3aTesieH
Ha OCHOBe HX yrniopsaouecHHs. [1py paHXHMpoBaHHH 3KCNIEPT JOJXKEH paciONOXMTD
[OKAa3aTesIM B NNopsaaKe, KOTOpbii NpelAcTaBasgercd eMy palHOHAJIbHbIM, U TTPHUITU-
caTh KAOXKIOMY M3 HMX 4YHMCJIa HaTypaabHoro psga — padrv (1, 2, 3 u t.4.). Panr 1
[IpUCBaeBaeTCst Hanbonee nMpeANOUYTUTEILHOMY 1TOKA3aTeNI0, PAHT 2 — cleaylollte-
MY IO 3Ha4YMMOCTM {NPeAnoYTUTENbHOCTH) K T.A. [TonyvyeHHbie paHru CoCTaRAsIIOT
MaTpHM1y PaHTIOB.

A.1.2 HMcexonHbIMHM JaHHBIMU i oOpaboOTKH ABJISIETCS MaTpULla paHros R

R= "r:'k "! (A l)
rae r j — PaHT K-ro noxasareiisi, JaHHbIA [-M 3KCTIEPTOM.

A.1.3 Meroa o6paboTky npu olieHKe Ko3dPHLMEHTOB BECOMOCTH NpeaAyCcMaT-
pPUBAcT BbINMOJAHEHHUE CIEAVIOUX ONepaLIUK.

opMupoBaHne 000O1ILIEHHON MaTpHLIbl PAHTIOB;
nepeBoa 0000LCHHON MATPHLIbl pPAHTOB B MAaTPHULLY IPYINOBBLIX MPEATOYTEHUMH;
NMpoBEPKaA OJAHO3HAYHOCTH IKCHEPTHLIX OLICHOK;

NMpOBEpPKa TMpeaBAPUTEILHOW COTMACOBAHHOCTH IKCMEPTHBIX OLIEHOK TIPU UX
HEOAHO3HAYHOCTH;

onpeleIeHHe COCTaBa OCHOBHOM OAHOPOAHOM IPYNIIbl KCNEPTOB MPU NPeEl-
BapHUTENbHOM HECOIIaCOBAHHOCTH 3KCIEPTHLIX OLIEHOK;

npeobpasopaHHe 000OOLIEHHOM MaTpHilbl paHroB B MaTrpHuy 000OLIECHHBIX
3KCNEPTHBIX OLUEHOK;

TPOBEPKA COINACOBAHHOCTH 3KCMNEPTHBIX OLICHOK OCHOBHOM OAHOPOIHOM rpynnoi
3KCIepTOB;

OLlcHKA KO3 PHULIUEHTOB BECOMOCTH 3ProHOMHUYECKHX NoKa3aresiei.

A.1.3.1 ®opmuposanue 06061EeHHOIH MaTpHULIbl PaHTOB Ry = ||R, [ npoBoasT
MPU UCXOAHBIX NAHHBIX ANd 00paboTKHU B BUAEe MATpUUbLl PaHTOB R 3/1€MEHTH
Rk = rig-

A.1.3.2 TlepeBon 06061ueHHON MaTpuLbl paHroB R, B MaTpHuUy TIpYINOBbIX

npeanouyreHuit P = ||P,, | 3akniouaercs B BLIYMCIEHUH €€ 3NEMEHTOB I kK = 1, n
ut=1, n no dpopmyne

N
Ppp= —2— (A.2)

- \ '
mk + 2mkn
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rae Ny, — KOJIMUECTBO PAHIOB, paBHbIX ! B k-M cTONOLE MAaTpHLbI Ry,
m; — KOJIMYECTBO LIE/IbIX PAHroB B K-M CTONIOLE MaTpulbl Ry,
m;, — KOJIMYECTBO HeUEbIX (ApOOHBIX) paHTOB B k-M cTo/bLIE MaTpHULLl Ry
[1pu onpeneneHUu N, yYUTHIBAIOT H APOOHBIE PAHIH, KOTOPbIE COOTBETCTBYIOT

n10060My U3 YCIOBHHA

t—1<Ry<t, t<Ry<t+]1

A 1 33 OkcnepTHble OLLEHKM CYMTAIOT OLHO3HAYHBIMMU, €CNU MpPHU BCex K S
COOTBETCTBYET PaBEHCTBY

Se=3\[ 2 (t- PP, =1, (A 3)

=1

n
rac Pk = Z Pk! {
t= 1
[ipY OAHO3HAYHOCTH 3KCNEPTHLIX OLICHOK MPOBOASIT OLEHKY KO3(DPHULIMEHTOB
BecoMocTH MO A | 3 8

Al 34 [IpH HEOAHO3HAYHOCTH 3KCIECPTHBIX OLEHOK MX CUHMTAIOT IpeaBapH-
TeJIBHO COT/IacOBaHHbIMM, ecnu H, COOTBETCTBYET

i
nlog n

Hy=1- > 0,19, (A 4)

n
roe H = — Z i‘, P, log Py,
k=1 t=1]
[Ipy npeaBapuTeNbHOH COrNacOBAaHHOCTU 3KCHEPTHBIX OLUEHOK TNMPHHHUMAIOT
runote3y 06 oJHOPOAHOCTH BCEH 3KCMEPTHOM IPYNNbI U NMPOBEPSAIOT OKOHYATENb-
HY10 COrJIacOBAaHHOCTb UX OLEHOK MO A 1 37

XapakTepUCTHKA KPHMTEPHEB INPOBEPKHU ONHO3HAYHOCTH U NpeaBapUTENbHOMN
COIMTAaCOBAaHHOCTH 3KCMEPTHBIX OLICHOK NpHUBeEJCHa B paszeie A 2

[IpuMeudaHue— Kpurepuid npeiaBapuTe/IbHON COITacoOBaHHOCTU NO-
FIVCKAETCA pacCYMTHIBATL NpHU J110060M OCHOBAHMUH Jlorapudma Oosblue |

A1 35 Ilpyn npeasapuTesIbHON HECOTNACOBAHHOCTH 3KCMEPTHBIX OLIEHOK OI-

pEACIHAIOT COCTAB OCHOBHOMH OLXHOPOAHOH FpYIiIibl 3KCNEPTOB, MNMOCNEAOBATCNAbHO
BbITIOJTHAA

) npeobpaszoBaHHe 00OOOLIEHHON MATPHLILI paHroB R, B Marpuuy o6o61ueH-

HbIX 3KCIICPTHbLIX OLICHOK BO

i
b1, bl

By = (A 5)

0 0 |
bnl bn2|

2) HOPMHPOBAHME 3IEMEHTOB MaTpulbl B,
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[b’?f ~ min(bﬁ)]lfl

J (A.6)
max (b, ) - min(b) )

bﬁ,:

N pumeyan yn e — 3anuck max(b)) ) win min(bY} ) osHayaer onpenenenme

COOTBETCTBEHHO MAKCHMMATbHOTO WIH MMHMMAIbHOTO 4Mcia u3 uucen 89 npu
M3MEHEHHU UHOEKCca j oT | J0 n M UHAEKca 1, paBHOro 1 unm 2.

3) npeacraBjieHHE KaXI0H CTPOKH MaTpHlbl B, TO4UKOI Ha NJIOCKOCTH, OTK/1a-
AbIBasg Ha OCH abCUMCC 3HAYEHHUA NEPBOTro 3JIECMEHTA CTPOKM, a 110 OCH OpAMHAT
— 3Ha4YeHMA BTOPOTO INIEMEHTa CTPOKH,

4) onpeaencHUe Ha OCHOBE AHANM3a pacnoNoXeHHUs 06001LeHHBIX 3KCIIEPTHBIX
OLICHOK Ha IUTOCKOCTHU HaJIMYMA U COCTaBa OAHOPOIHBIX IPYTIN 3KCHEPTOB,

5) BbIOOp OCHOBHOW OAHOPOAHOM TIpynnbl 3KCNEPTOB IPH HATUYHUU Cpeay
OQHOPOJHBIX TPYTI I'PYNIlbi, B KOTOPYIO BXOIAT 66 % H Dosee 3KCHepToOB.

A 1.3.6 Tlpeobpa3zoBarne 00600OLIIEHHOI MaTpHLLI paHroB B Marpuly 006006-
LII€HHbBIX 3KCNEPTHLIX OLUEHOK INMPOBOJAAT B COOTBETCTBMH C INPUHLIMIIAMH, NPKBE-
NEHHbLIMU B pa3fene A.3.

A.1.37 Ilpu HAAHYUKU OCHOBHOMN OAHOPOAHOMN Ipyniibl 3KCIIEPTOB NPOBEPAIOT
OKOHYATEJbHYIO COIJIACOBAHHOCTb MX OLIEHOK:

TMII0oTE3y O COIrJIaCOBAaHHOCTH OLICHOK NMPHUHUMAIOT, €CliU

®n, m, (12) 2 QP (’T, my, C(), (A.7)

rie D, m, (xz) — (YHKUHUA OT CTaTUCTHKH X

P (n, my, a) — IPaHHYHOE 3HAaYCHUE QyHKuMH D, (xl), KOTOpOe Ornpeaess-

€TCH COOTHOLUECHUEM MEXIY 3HAUCHUSAMU N U My, a TAKXKE 33 JaHHON BEPOATHOCTHIO
o (YpOBHEM 3HAYUMOCTH) NPUHATUSA OLLIMOOUYHOTO pellcHMUA.

2
Bua pynkumn @, - (x ) onpenesisieTcss COOTHOLLIEHHWEM MEXRY YNCJIOM TNMOKa-

3aTejiell n 1 YUCJIOM 3KCIIePTOB My OCHOBHOH OXHOPOAHON IpyMIbI.
YpoBeHb 3HAYUMOCTH o NpUHHUMAIOT paBHbIM 0,01; 0,05; 0,10.

CTaTUCTHKY Y% BHIYUCISIOT 1O HOPMYNIaM:
npu omcymcmaeuu CEA3aHHLIX PaH208

125 (A.8
= mgn(n-1)° )
NpU HaAUMUL CEA3AHHHIX PAH208
125
X = Tl (A.9)

My
mght (n + l)-—n}_lz T,

i =1

10
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2
|9 my (n + 1) i
rac S-"‘-—Z ZR,(R)- : ) — 1, T Z ( - 1),
k=1li=1 y=1

"€ N, — KONMNYECTBO IPYMNI CBA3aHHbBIX PAHIOB B PAHXUPOBKE i-TO 3KCNEPTA;

fy, — KOAUYECMBO 2pynn CEA3AHHLIX PAH206 6 2pYynne ¢ HOMEPOM Y 6 PAHNUPOBKe
{-ro 3kcnepra;

R%, — 3nemenT MaTpuubl patros | R, ||, o6pasoBaHHOM NCKAIOYEHUEM W3 MATPHLIbI

paHroB R = | || cTpok paHroB mis 3KcnepToB, KOTOPbie HE BXOJAT B OCHOBHYIO
OQHOPOAHYIO IPYTINY.

A.1.3.8 OueHky k03¢ PHLIMEHTa BECOMOCTH 3prOHOMHYECKUX nokKa3sarenewn /1,
NpoBOAAT No popMmyne

My
0
:ZE:rﬁ
1, = —— - k= 1,n (A.10)
£ mgn (n+ 1) ’
BenuuuHa rj NpeacTasnger coboit aneMeHTs MaTpuumt frd i Il, o6pasoBarHoOK
MCTIONb3OBAHUEM W3 MaTpulbl paHroB R = ||r,. || CTPOK OUEHOK ANA 3KCIEPTOB,

KOTOPbIC HE BXOJAT B OCHOBHYIO OJHOPOIAHYIO I'pPYIIny.

A.2 XapaKTepHCTHKA KPHTEepHeB NPOBEPKH OJRO3ZHAYHOCTH M NpeIBapHTEIbHOM
COMIACOBAHHOCTH 3KCNEPTHLIX OUECHOK.

A.2.1 TIpoBepKy OOHO3HAYHOCTH 3KCIMEPTHbIX OLICHOK NpPOBOAAT MO 3Haye-
HHUAM 3JIEeMEHTOB P, MaTpMUbl TpynnoseiX npeanouyreHHH P (cM A.1.3.2).
3JHayeHUe 3JiIeMEHTa P, HHTEpPNPEeTUPYIOT KaK BEPOATHOCTb TOr'O, HTO IO
CYXIACHHUIO 3KCNEPTOB K-MY IOKA3aTE/N10 MOXeET ObITb NPUCBOECH paHr f. Toraa
3HAYCHHUE 3JIEMEHTOB K-H CTPOKM MaTpullbl P xapakTepHU3yeT paclnpencsicHue
PaHIoOB K-ro rnokasareif, a YUC10, pacCYMThIBaeMoOe KakK

2
Z (t-— i P r] Py, — eCTh CpejHee KBaApPaTHUECKOE OTKJIOHEHME cayyaiHowm
1= 1 t= |

BEIUYHNHDBI paHra K-ro noxasarens.
[Tp® NMONHONX OAHO3HAYHOCTH BKCIEPTHLIX OLEHOK KAXAAA CTPOKA MATPULIb]
P conepXuT 3/1EMEHT, paBHLIM |, NpK ocTanbHLIX 1eMeHTaX — paBHbiit 0. B atom
clyyae pacCUMTaHHOe CpeHee KBaapaTnyeckoe oTknoHeHue pasHo 0. [1pv nonnHoii
HEOJAHO3ZHAYHOCTU 3KCNEPTHLIX OLICHOK BCE 3/ieMEHTbl MaTpulibl P OANHAKOBLI U
nt - |
paBHbl V. CpelHee KBaipaTH4eCKOe OTKIOHEHNE B 3TOM Cydae paBHO \/ T

OKCNEePTHbIE OLUEHKH CUMTAIOT OAHO3HAYHBIMH, €CIH NPH TPEXKPAaTHOM YBe-
JIMYEeHHUH cpelHee KBaApaTUUecKoe OTKIOHEHWe MeHblle 1. [1pu aByx noka3zarenax
(n = 2) 3TOT KPUTEPHNA BLINOJHAETCH, €CJIM BEPOATHOCTb TOTIO, HTO OOHOMY M3

11
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roxKasarenei MoXeT ObITb ITPUCBOEH paHr | (a ApyroMy COOTBETCTBEHHO paHT 2),
pagHa 0,9 n 6onee.

A.2.2 [lpoBepkKy npeaBapMTE/JbHOI COINAaCOBAHHOCTH 3IKCNEPTHbIX OLICHOK
NMPOBOAAT TAKXKE MO 3HAYCHUAM JIEMEHTOB P, MaTpULIbl IPYIOBbLIX Npeanoyre-
HUHK P.

[Ipy nonHoH ONHO3HAYHOCTH 3KCMEPTHLIX OLEHOK BeaWuyuHa H, paBHa 1, a
[PH TNOJTHOU HEeOJAHO3HAYHOCTU paBHa (. Ilpu aAByx nokasarensix (n = 2) KpUuTepu
[peaBapUTEJIbHOM COIr1aCOBAHHOCTHU BbLITNTOJIHAETCHA, €CJIM BEPOATHOCTb TOroO, YTO
OHOMY M3 nokKa3artesieil MoXeT ObITh NPUCBOEH paHT 1 (a ApYTOMY COOTBETCTBEHHO
paHr 2), paBHa 0,75 u Oonee, yto o3Hayaer, yto Bonee 75 % 3xkcneproB oTIAH
NpEearoyTeHUe TaKon paHXXHUPOBKE.

A.3 Ilpunuun npeobOpazopanns 0600UIeHHOH MATPHIILI PAHIOB B MAaTpHLY 0000-
IIEHHBIX 3KCNEepPTHLIX ONEHOK

A.3.1 TIIpeobpaszoBaHue 0600LLEHHON MaTpHLbl paHTOB B Marpyly o60011eH-
HbIX 3KCIEPTHbLIX OLEHOK NpPOBOAAT C MCMNOJb30BAaHHEM M3BECTHbLIX METO[OB
(aITOPUTMOB) OTOOpPAXEHHUSA HA TUTIOCKOCTL MHOXECTBA TOUYEK, 3a]laHHBIX B TUNep-
[TPOCTPAHCTBE

I17151 3TOro Kaxmayr U3 m cTtpok oboOlleHHON MaTpHULIbl paHTOB CUMTAIOT TOYKOH
n-MEpPHOM Ir'MneprioBepXHOCTH. 3aTeM NPOBOAAT M TOYEK N-MEPHOM I'MIiepnoBepxHoC-
TH Ha TUIOCKOCTh C BO3MOXHO JIVHILIKM COXpaH€HHEM B3aUMHBIX PACCTOSHUN MEXIY
BCEMU TOYKAMU B CpeIHEM KBaJpaTHYECKOM CMbiciie. B xayecTBe KpUTEpUsA MMHMU-
MyMa J¢(hOpMHUPYEMOCTH B3aUMHbLIX PAaCCTOSAHUMA MPH OTOOPAXEHUH TOUEK TMINEPITPO-
CTPAHCTBA Ha IUIOCKOCTH lenecoobpa3HO B3Th TpeOOBaHHE MHUHUMyMa LIECNEBOM

PpYHKUMN:

f (b“, bzl, ‘o bnl! b]Z’ bzz, ciay b?ﬂ) =

- n 2 -

O ea)-thes

S0 o))
=3 [_(bgl - b?:) (522 - b; ) z”: (R2! - Rﬂ)g

12
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)3 (R(m 1y~ ij)z Bn - 11 = & Jz (b -bhe & )2]

j=1
-8 )3 e | e
(n- 11~ On) —12 ) (R(m— y - ij) |
3=1
A 3.2 AnropHTM HaXoOXIEHNA MHHHUMYyMa GYHKLUHH
“, bzl, s nl* 12, bzz, cers b?,j NPM MCIOJIL30BAHHU B KayecTBe ONTUMU3ALMH

METOIa 3KCTPaNoONSLIMOHHOro rNMOMCKa 3aKIIOYaeTCs B CICHYIOLLIEM: Ha IepBOM
lIare napamerp b?l CYMUTAIOT NePEMEHHBIM, OCTaIbHbIE 3HAYEHUSA (DUKCHPOBAHBI.

B 3TOM NpeAnonoXeHNH HaXoAUTCd MUHUMYM LeneBOM PYHKUMH M COOTBETCT-
ByIOllle€ 3Ha4YECHHME TMapaMeTpa b?]. Ha BTOpoM 1uare 3To 3HayeHHE PUKCHPYIOT,

OCTA0TCA 3aPHKCHPOBAHHLBIMM H OCTaJIbHbIC APryMEHTbl LeJieBOM (DYHKHUHMU,
kpoMe b3,. HaxomaT 3HaueHMe napamerpa b3;, COOTBETCTBYIOLIEE MHHHMYMY

ueneBod (yHKUHMH, M Tak 0 (n x 2) mara, HAa KOTOPOM HaXOAMTCs 3HayeHHe

rnapaMeTpa 1;22. DTOT UMK NMPUOINXKEHUA TIOBTOPAIOT IO TEX Top, NMOKAa cyMMa

aOCOMIOTHRIX 3HAYEHHUH PA3HOCTH MEXIAY OLIEHKAMMU apryMEHTOB LiejieBOH (YHK-
LIMH ABYX MOCAEAHUX LIMKJIOB NMPUOJIMXEHUA He OKAXeETCA MEHblle MaJIOro 3aJaH-
HOro umcna A. 3Hadenume A sanaoT B npesenax or 0,001SR, - no 0,1SR., ., roe
SR, — paccTosiHue Mexay AByms OarxaiiinMy Apyr apyry TOYKaMy T'MNepno-
BEPXHOCTHU.

OrpaHMyeHMH Ha NIpUMEHEHHE METOJA HET.

A.4 AHAIMTHYECKAN OLEHKA B3aMMHOIO pa3MellieHHs OPraHOB YNpPaBJ/ICHHA

A.4.]1 IlpH olieHKe B3aUMHOIO pa3MElLIEHHS OPraHOB YNPAaBJICHUS ONpPeacsiioT
3HAYEeHHUE NOKa3are/isi pABHOMEPHOCTH 3arpy3km o6eHux pyk orneparopa no cienyo-
el npoueaype:

1) CYMTAOT MU3BECTHBLIM, YTO ONEPATOP B 3ABMCHMMOCTH OT BbINOJHAEMOM
3aa4 MOXET ACUCTBOBATH MO OAHOMY M3 N BOBMOXHBLIX ANTOPUTMOB BRBOJA,
pacrniopsixeHUit M coobuieHuit. [Ipn 3TOM KOo3dPDULMEHT BECOMOCTH n-TO AIro-
putMa (n =1, 2, ..., N) paBen W ;

2) M3 BCexX A/ITOPUTMOB BBOZAa KOMaH, pacropsXeHU U COODLLUEHUI UCKITIO-
YalOT onepauMn, He CBA3aHHble ¢ 0OpalleHHEM K opraHaM yrnpaBleHUs, pacrosio-
XEHHbIM Ha NAaHeEsIX MyabTa YNpasleHUs (COCTABISIOT YKOPOUEHHbI aIFOPHUTM);

3) NOBEPXHOCTb NMYALTA YNPABACHMUS YCAOBHO PA3AEHsiIOT Ha JBE YaCTH BEPTH-
KaJIbHON TMHUEH, 1Mpoxojdlleil uepe3 LUESHTP Nnoas 3peHUs oneparopa. 3a UeHTp
[107151 3p€HHA onepaTopa NPUHHUMAIOT (PYHRKUHMOHANbHBIN LEHTP NaHean HHdopMa-
LMY, KOTOPBIH JOJIKEH HAaXOAUTHCA HA YPOBHE I/1a3 orneparopa,

4) xaxaoMy NoJAy4eHHOMY YKOPOUYCHHOMY &JITOPUTMY AOJXHA COOTBETCTBO-

BaThb NOCACAOBATENbHOCTb ABOUUYHBIX YHCEN {V,(")}
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r

| 0 — ecnH B 7-M YKOPOYCHHOM aIfTOPHUTME Ha luare NPUMEHAIOT OpraH
| YIIpaB/IEcHUA, pacriolOXeHHbIH CJIeBa OT pa3AensiolicH JINHUA.

[/r(”) o= 8
1 — eciM B n-M YKOPOYEHHOM alrOpUMTMe Ha lliare NpuMMEHSIOT OpraH
YNpaBJieHNA, PACNIOJNOXEHHDbIN cnpasa OT pa3Aensaiolie TNHNH,

.

rne t=1,2,...,7T,
rne T — KonudecTBo oOpalieHHH K opraHaM YMNpapJleHHUA B N-M YKOPOUYCHHOM
AJITOPHUTME.

[lokazaTtens paBHOMEPHOCTH 3arpy3kM PpyK oneparopa Z; BbIYHCIAIOT MO
dopmyne

TH
N Tn" 22 V,(")

Z=X—7

n=1 n

W . (A.12)

A.5 AHanuTHyecKas oleHKa KOMINOHOBKH 3/1EMEHTOB NY/IbTA

OlLeHKY KOMITOHOBKH 3JIEMCHTOB MyJ/IbTA BLINTONHMIOT WA KaX10# dyHKLHO-
HaJlbHOHW TpPYNIbI 3JIEMEHTOB NYJIbTA.

Ilpy olicHKe KOMITOHOBKH 3JIECMEHTOB INY/AbTA B IPyTINe ONpeacisiioT 3HaUYCHHUC
NoKa3are/s pallMOHaATbHOCTH KOMITOHOBKH CIEAYIOLIMM 00pa3oMm:

1) ACXOAHBIMKM RAHHBIMM MNH OUEHKH KOMIOHOBKM 3/1EMEHTOB ABNAETCA
COCTAaB BO3MOXHbIX aJTOPUTMOB BBOJA KOMAaHH, pacnopsiXxXeHHi M coobieHHii.
[Ipu 3TOM KO3 IHUUEHT BECOMOCTH n-ro anroput™a (n = 1, 2, ..., N) pasen W,
rae N — KoJHuyecTBO BO3MOXHBIX aITOPUTMOB BBOJA;

2) paccMarpHMBalOT AINOPUTMbI ¢ MAKCHUMAIbHBIM KO3¢pPHLMEHTOM BECOMOC-
TH. U3 norapudpma BBINMUCHIBAIOT B TIOPSAAKE OYEPECAHOCTU IIPUMEHEHUS BCC
IeACTBMA, CBA3aHHDbIC ¢ ODpallicHHEM K OJHOMY M3 2JIEMEHTOB pacCMaTpvBacMoii
GYHKUMOHAIBHOMN I'PYTnbl. 3aTeM B COOTBETCTBUMM C MNMOAYYECHHBIM YKOPOYESHHLIM
ANITOPUTMOM BCE 3NEMEHTBI, BXOAALIME B TIpynIy, HYMEpPYIOT B NOPAAKE HX
npuMeHeHHUA. [Ipy HanMyuyu B paccMaTpHBacMoil GyHKUMOHAIBHOM Ipyrire 3Jie-
MEHTOB, KOTOpbI€ HE MPUMEHSIOT B AJIFTOPUTME C MAKCUMANbHBIM KO3 PHUNEHTOM
BECOMOCTH, HO MPHMEHSIOT B APYTUX AITOPUTMAX, UM NMPUCBAHBAIOT NMOCEAYIOLIHE
HoMepa. B pesy/nbrare KaXaoMy U3 M, 3J1IeMEHTOB Ipynnbl Z OyReT NpUCBOEH HOMeEp
— LieJioe YMCNO U3 UHTepBana (1, M.);

3) KaxaoMy M3 aNrOpUTMOB, NPYIMEHAA MOMYHEHHYIO HYMEPALUIO 3JIEMCHTOB,

CTABST B COOTBETCTBUE YKOPOUCHHBIN anroput™ — psaa umcen { V"), roe V") — Homep

3JIEMEHTA IPYTiNbi, KOTOPbI#i MCNIONbL3YETCS B /1-M aATOPUTME NPH -M OOpalieHUH
x rpynne; =1, 2, ..., T, rne T — MakcUManbHOe KOMUYeCTBO oOpalleHUR K
aleMeHTaM. BenuuuHy 7 onpeAensiior no ajiropuTMy ¢ MAKCHMaTbHBIM KOJIMYECT-

14
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BOM obpauleHMiH K paccMaTpuBacMoil (YHKLMOHANBHOR rpyrne, AN ApYyrux
aITOPUTMOB OCTaBLIMECH WiCHH psiza uncen { ¥} npupaBHUBAIOT K HYIO;

4) NoNp3yACh NOAYYEHHON HyMepauUeld 31eMEHTOB, PCAIU30BAHHLIA BAPUAHT
pasMCIICHHS 3/IEMCHTOB B TIPYNNE 3alMCbiBAIOT TaKXeE B BHAE psada uucen { V),
NepeYUcCIsg UX cneBa Harnpapo (fipM pasMELLICHHUHM 3JIEMEHTOB INOPU30OHTaNIbHbIMH
pANaMM) WIM CBEPXY BHHM3 (NpK pa3MelllicHHH 371eMEHTOB BEPTUKANbHbBIMU pAAaMM);

5) cocraBnAlOT MaTpuuy ouyepeaHoctH ||P, ||, rae ¢t — HOMep onepauun B yKO-

/ .
pPOYEHHOM anroputMme (t = 1, 2, ..., T); j — HOMEp HCIOJb3YEMOro 3N1eMeHTa (j =

1, 2, ..., M):

N
1
Py=2.8yn (A.13)

n=1

rae 5, =1 W, ecnu V(7 = j,
gn 0, ecnu Vi 2 j;
6) cocrasnsior Marpuuy cBasHocTH ||C, |

N
Z Hann

n=1
="

(A.14)

The i U j — HOMEpa UCTIONb3YEMBIX 3JIEMCHTOB;
H,, — KONMYeCTBO cily4yaeB, KOraa B n-M YKOPOYEHHOM anroputMme (psily

yncen V") aneMeHT j (UMCIIO j ) CeayeT 3a 3MEMEHTOM i (YUCIIOM i);

7) nepBBIM 37EMEHTOM §) INA pasMCLUCHHUR BbIOKPAIOT 3/IEMEHT j, U1l KOTO-
poro 3HauyeHue BETMYHHDBI P;; — MakCUMaNbHOE;
8) BTOPLIM 3NIEMEHTOM Sé IUIA pa3MeELLIeHUS BLIOMPAIOT 3NEMEHT J, AN KOTO-

poOro 3Ha4YeHHUe BeJWUMHBI @, = Py + (g, — MakcHMabHOE (NIPH j # 5));

9) B obuieM cnyyae ang BeiOOpa Ha m-M Liare 3J€MEHTa I pa3sMELLCHUS
PacCUMTLIBAIOT psd uKcen a, = P, + Con-1 ; A1 BCex 3Haqc_}mﬁ j, HE pPaBHbIX yXe
PasMeUICHHBIM Sy, S5, ..., S, ;. Eciu npu 3THUX 3HayeHHUAX j BenuuuHa a, = 0, war

J

npoucayps!t YBCJIAHYHUBAIOT HAa CAUMHHHUY U pAaCCYHUTLIBAIOT 3HAYCHHUA BCJIIMYHUHLI aj =

= Pty T CSWU. B 3TOM ciy4yae npu Bbibope cienyloilero S, ; 3JieMEeHTa iuar

npoLeAypbl CUHTAIOT paBHbLIM (m + 2);

10) ecnn npu BuIOOpE OUEPEOHOTO INEMEHTA NPHU HECKONbKUX j 3HAUYEHMUS
BEJIMYMHBI @, pABHbI H MAaKCHMAJIbHBI, TO B KaY€CTBE OCHOBHOTO GepyT /1060# M3
OTMCYEHHBIX 3JIEMEHTOB (NPETECHACHTOB) W NMPOAOHXAIOT MpoUcAYPY, 3alIOMHUE
MpU 3TOM HOMEpP llara, NMocAeNOBaTeIbHOCTb yXe pPa3sMElLUCHHBIX 3JIEMEHTOB M
HOMEpPA OCTABLUUXCH TIPETEHACHTOB. 3aTeM 1oCche NOAYYEHUS BapUaHTa nocneno-
BaTe/IbHOCTU pa3sMELIeHUS BO3BpAlLAlOTCA HA luar, HOMEp KoTtoporo 6bla 3anost-
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HeH, DepyT 3a OCHOBY ApYrol OTMEUYEHHBLIH 3JIEMEHT M NOAYYalOT elle OOMH
BAapMaHT PasMeElleHNA,

11) ecnv B npouecce npoueaypol Homep wara pased (7 + 1), a nocnegoBa-
TENLHOCTL pa3MeEllleHUS 3/IEMEHTOB €llie He onpeacaeHa, To HoOMep uiara npupas-
HUBAIOT K eIUHHULE U 1 BbIOopa ouepeJHOTro 3JIeMEHTA BbIYUCIAIOT BETHYHHY

= P , 1 C¢ ns BCceX 3HAYEHU J, HE paBHbIX HOMEPAM YX€ pa3MELUCHHbIX

m+ly

IMEMEHTOB S, S5, ..., S,_1;

[2) ang Kxaxaoro nony4eHHOro B pe3yibTare ONuMcaHHOM rpoLeaypbl BApHaHTa
pa3sMeELEHH BbIYMCIAIOT HOPMHMPOBAHHOE B3BELUIEHHOE CpeiHee KOJIUYECTBO
nepecTaHOBOK 3neMeHTOB A1), npuxonsiueecs Ha olMH 31EMEHT NPH BLINOJHEHHUH

BCEX &/ ITOPUTMOB BBOZIa KOMaHJA, pacnopsiXeHUH U cooblIeHUN no ¢opmyie

$ [ mu(9)-1 & () v )

. pe B — —,  (A.15)

FU)
Mg

rae HM,[ (")) — NOPAIKOBbI HOMEP B PALUOHANTBHOM /-M BapMaHTE pa3MeLLCHUS

anemeHTa V",
13) nokasarens paUMOHAILHOCTH KOMIIOHOBKH Z, BBIYHCIAIOT 110 popMyne

Zy=F%— min FO), (A.16)

rae min F) — MuHMManbHas M3 paccYMTaHHBIX OLEHOK PALlHOHAILHBIX BADHAH-
TOR paamcmcnna'

S o)1 ) )

n=1 ¢

o ™ —  (A.17)
Z

roe [IM; (V,(”)) — NOPAAKOBBIH HOMEP B pealU30BAaHHOM BapHMaHTE pa3MeleHUS

(B pany uncen {¥°}) anemenra c HomepoM V™ (uucna VM),

A.6 AHanHTHYecKas OLEHKA YNOPAJOYEHHOCTH PAZMEINCHHN 3/ICMEHTOB NMYJILTA

[Ipy olleHKE YTIOPAJOYEHHOCTH Pa3MELUCHHUA 3/IEMEHTOB IyAbTa OMNpPEAcNioT
CTEIICHb OTKJIIOHEHUSA NMOCAEA0BATEAbHOCTH HCIOJB30BaHHUA 3/ICMEHTOB ITyJIbTa OT
pPaLMOHANBHON yNOPpAJOYEHHOCTH.

HMcxoaHbIMU JaHHBIMH U1 OLICHKH YTIOPAAOYCHHOCTH pa3sMELLEHHS SBIsSETCS
COCTaB BO3MOXHBIX aJIrTOPUTMOB BBOJA KOMaHI, pacnopsXeHHH H COOOLUCHMH.
[ipu aToM Ko3pPHUHEHT BecOMOCTH n-ro anroput™a (n =1, 2, ..., N) pasen W,
rac N — KONH4YECTBO BO3MOXHbIX aIrOPUTMOB BBOZA.

OueHKY 1A Xaxaoro M3 /N BO3MOXHBIX aJITOPUTMOB IPOBOJAT CACOYIOLIUM
oOpa3oM:
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1) Ha aucTe HyMary B onpeacieHHOM MacliTabe BhlUEPYHBAIOT pPa3BEPHYTYIO
GPOHTANBHYIO IPOCKUHIO NEpEOHHUX NaHeNeH nyJibTa H Ha HEH OTMEYaloT TOYKH
pasMelLCcHHUSA 3JIEMEHTOB NYAbTAa OTHOCUTENAbHO rOPU3OHTANBHOH X U BEpPTUKAJb-
HOU Y oceit. Ocu npoBOAAT Yeped QYHKUMOHANBHBLIN UCHTD MaHeau HHPOpPMaALIUN,
HaxoasilieHcss Ha YPOBHE I'/1a3 oreparopa,

2) Ha BblYepYCHHON pa3BepHYTOH QPOHTAILHOM NPOCKIMU BbIYECPUUBAIOT
rpaHHLbl 30HbI ONTHMAJIBHOIO pa3WyeHMUs (30Ha 1).

[Ipy Mcnonb30BaHHHM B Ka4Y€CTBE OCHOBHOIO CpelcTBa oTOOpaXeHHusa HHdbop-
MAaLMKM MHAMKATOpPA ¢ RAOCKMM KH300paxeHHeM WU CTPEAOYHOro MHANUKATOpaA
rpaHMLbl 30HBI | onpeaensoT No AJONYCTUMBIM yrnamM ob63opa MHAMKATOpPA COOT-
BeTCTBYIOUIEro THna (cM. A.2).

[Ipn oTCYyTCTBUHM OCHOBHOI'O CpeACTBa OTOOpaXeHUs IpaHullbl 30HbI | onpe-
NeNnsoT o AOMYCTUMBIM yriaM 0030pa BaXHbIX H YacTO MCNOAb3yeMbIX CpelcCTB
orobpaxeHnsa nipopMaumn (cM. A.2);

3) nng Kaxaoro NMEMEHTa Nyabra YNpaBACHUA U3MEPSAIOT €ro MUHUMAIbHOE
paccrogHUe oT oceit Xy Y (X, ¥ Y ), KOTopbie 3aTEM OTKIAAbIBAIOT C YYETOM 3HaKa

B NPSIMOYTOJIbHBIX CHCTEMax KoopauHar (X ,v W Y ,0) B NnocieioBaTelbHOCTH,

onpeacasieMon n-M aJrOpUMTMOM BBOJa KOMAHA, PaCNoOpPAXKEHHUH U COOOLICHHH,
rge Ha OCH L OTKJIAAbIBAKDT HOMED oUepeaHOTro Wara afropuTMa.

Toukn Ha rpaduke B cHcTeMe KoopaMHAr X ,u M Y ,0 Ha oyepeAHOM luare

aJIrOPUTMAa HYMEPYIOT B COOTBETCTBUM C HOMEPOM 3JIEMEHTA MNYJ/IbTA, NMPUMEHsIe-
MOT'0 Ha KOHKpPETHOM Luare;

4) Ha TNOCTPOSHHBLIX TrpadPuKax UYepe3 TOYKY ¢ MAKCHMMAIbHBIM 3HayeHUEM
KOOPAMHAT X, (WIH Y, )) NPOBOAAT NpsIMYI0, NapaaielbHyI0 OCH v. 3aTeM NMPOBOIAT

AHAJIOTMYHbIC IMHUM YCpeE3 BCE MOCACAYIOLINE 1eMeHTbl. Ecnn Ha Ty win vHyo
NpsAMY0 p NnonaaalT aABa WM 6oJiee 3JIEMEHTOB, TO HE3aBUCHMO OT 3HAYEHUSA L
3TH 3JICMEHTbl CYUTAIOT CTPYNNUPOBAHHLIMH 1O YPOBHIO Y]

5) Ha NOCTPOCHHBIX rpadHKax HAHOCAT JAWHMH, ONpeAc/sIoUMe IpaHHLIbI
30HbI 1;

6) Ha rpadpHkax X(v) u Y(v) 3n1eMeHTbl OOBEAMHAIOT B BEPTHUKAIbHbIE U

FOPU3OHTAJIbHDbIC I'PYNIibl B Cy4ae, €CIH OHH COCTABIAIOT HENpPEpbLIBHbLIA pAld C
KOOpPANHATAMM, OTBEUYAOWMMH YCIOBNIO.

X,,1-X <0y ¥, - ¥, <a, (A.18)

[AC Gy — TPEXKPaTHOE 3HAYCHHE YIa GOBEAILHOTO 3peHUs (ag = 3 °), BbIpaXeH-
HOC B IMHEHHBIX eAHHHULIAX;

HAKJICHHOE TPYNNHUPOBAHKE NPOBOAAT OObeANHEHMEM HE MEHee TpeX nocie-
AOBATECJIbHO NMPUMEHAEMbIX 3JIEMEHTOB, OTCTOSIIIUX OT JJMHUM MaplupyTa UX NMpu-

MEHCHHS Ha BCIHYMHY dg,. HaxknoHHoe rpynrnupoBaHHE 3N1eMEHTOB NPOBOIAT
TOJILKO B Npeaenax KaxXIon 30HbI;
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7) no pe3yabTaraM rpyninupoBaHUs BbIYHUCIAIOT KO3PPHULINEHTDI rpynnupye-

MOCTH 3JIEMEHTOB 1) i((’{,; B KaX0M 30He no dopmyne
1(1) 11y | I
n 1) = Dergen 7 our (THw 77 - (A.19)
X(Y) 2 (Uoﬁm - l) ’

A€ Vg r(p.r) — YHCNO BEPTHKAIBHBIX IPYNN (FOPU3OHTAILHBIX Ipynn);
Uy  — YHMCNO HAKJIOHHBIX Irpynm;
Myy — YHCIIO YPOBHEH IpynnupoBaHUA;
Vogyy — ODLIEE YHCIIO 3JIEMEHTOB,
8) BBLIYUCIAIOT CTENEeHb CAYYAaHHOCTH B PA3MCIUCHHUU IINEMCHTOB, KOTOpad

Xapakrepu3syercs Ko3(ppULIHEHTOM [ i‘{{,;, no ¢gopMyam:
Toow' ! :
Z (Xu+l"Xu) (1)
U — . _Yobw
Y&ﬁ] -1 5 Y éé{]{l) l ’
INEY
v =}
Tobu ~ ! :
z (YU-}-]— Yu) 1(I])
(AR e — Yobu
Y y2dh yIdh (A.20)-

rae X, Y, — COOTBETCTBYIOLLUME KOOPAHHATHI 3JIECMEHTOB ITY/IbTa;

!
Y o6y — KOJHYCCTBO LHIAros Mapuipyra NIppuMEcHCHHUA 3/1ICMCHTOB B 30HC Ic YUuCTOM

(MKTHUBHBIX 371eMEHTOB ((DUKTUBHbIN 3/1IEMEHT — OTPE30K TpaHM1lbl 30Hb! 1, Haya-
JIO M KOHELl KOTOpOoro QUKCHUPYIOT COOTBETCTBEHHO MOMEHTHI Nepexojia Maplupyra

NPUMEHEHNUSA 3IEMEHTOB nynbTa U3 30Hb! | B 30Hy I 1 obparHo);

Y ffﬁm — KOJIMYECTBO 11aroB MaplupyTa NpUMEHEeHHA 31eMeHTOB B 30He 11 ¢ yueToMm

3JICMEHTOB 30HbI I, C XOTOpBIX HauMHaETCs U 3aKaHYMBACTCSA MApUIpPYT;

9) HOopMHpYyeMbii KO3(DDULUHMEHT B{@({Iﬁ;’
gl B Xr). (A21)
X(Y) 4 ’ ‘
10) cyMMapHbiii IIOKa3aTeNb ynopsaaoYeHHocTH no 3oHaM I u 118 LUD) priync-

X(Y)
AT 1o popMyne

18
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I,y 1)

5 10D = B x) %_ﬂ X(). (A.22)

11) o61uy10 ynopsaiaoueHHOCTDb 3JICMEHTOB 1O 0csIM A U Y ¢ yyeToM B3aUMHOTO
BIMAHUA 30H | n I Sy BhIUMCASIOT MO opMyrie

Sx(ry=8kr)+ ¥ (r)- k¥, (A.23)

M IS BCero nynabTa npy BuiNoaHeHUH W-ro anropurMa obliyio ynopsaao4eHHOCTD
3JIEMEHTOB 80, BHIYHCIAIOT MO GopmyJie

SX-I- Sy
86w =53 (A.24)

12) oO1IY1I0 YIIOPSAAOUYEHHOCTb pa3MeEllleHUS 3JIEMEHTOB C YYETOM BECOMOCTH
KaXAOro n-ro aropurMa Z; BbIMMCIAIOT 1o ¢Gopmye

N
Ly = Z 806w Wn (A.25)

n=|
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