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TOCYIAPCTBEHHBIN CTAHJIAPT POCCHUCKOHU ®EJEPALIMU

CHCTeMa CTAHIAPTOB IProHOMHYECKHX TpeGoBaHMI H proHoMITYecKoro ofecneyerns

PABOYEE MECTO JHUCIIETYEPA CJIYXE YIIPABJIEHUA
BO3AYIIHbBIM B XKXEHUEM

MeTo/ibl OLEHKH COOTBETCTBHA OOIIMM 3ProHOMHYeCKHM TpeGoBaHHAM

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

JiaTa sBegetinn 1998—01—01

1 OBJIACTh IPUMEHEHHA

Hacroguumit craHaapt yctaHapiuBaeTr TpeboBaHUSA K METOAAM HU3MeEpe-
HHUA U OLUEHKH COOTBETCTBHA MMAPAMETPOB BHOBb CO30aBAEMOr0, MOJIEPHHU -
3UpYEeMOro ¥ Haxogslyerocs B 3Kcruyarauuu pabodero mecra (PM)
JUCIieTyepa cayXOsl ynpapieHUs1 BO3AYUHbIM JBUXeHUEM (YB]I) o6umuMm
IProHOMHYECKUM TpebOBaHUAM, B TOM 4YHcie TpeOOBaHUSIM K (pakTopam
BHELUHel cpensl Ha paboyeM Mmecte.

CraHaapT NpHMEHSIIOT TaKXe VISl OLleHKM paboyuUX MECT B COCTaBe
JUCHETYEPCKUX TPEHAXKEPOB.

2 HOPMATHUBHBIE CCBLIKH

B HacTrosillieM CTaHAAPTE KCNONBL30OBAaHbI CCHUTKK Ha CIERYIOLINE CTaH -
JapThl:

IF'OCT 12.1.005—88 Cucrema craHmaproB ©6€30MacHOCTH Tpyaa.
OO0uire CaHUTapHO-THIUEHMYecKUe TpeGoBaHMs K BO3AYXy paboueit 30HbI

IF'OCT 12.1.050—86 Cucrema craHmapToB bGe3onacHocTH Tpyaa. Me-
TOAbl U3MEPEHHS iIyMa Ha paboyux MecTax

FOCT 12.2.049—80 Cucrema craHgapros OezonacHocty Tpyaa. O6o-
pyaoBaHUe NMpoU3BoACTBEHHOE. O6LINe 3proHoMHYecKHe TpeGoBaHUS

IF'OCT 427-75 JIMHe#KU H3MEpUTENbHBbIE MeTaLIMYecKHe. TexHu-
YecKHe YCJIOBHUA

FOCT 8711—93 ITpubopsl aHAJIOTOBBIE MTOKA3bIBAIOLLHME 3JICKTPOU3ME-
pHUTENIbHBIE MPSIMOrO REHUCTBHUA U BCIIOMOTaTe/ibHbIE YacTH K HUM. Yacts 2.
Ocobbie TpeGopaHus K aMIiepMeTpaM W BOJIbTMETPAM

Hananne opuumamtoe




FTOCT 17168—82 MunbpTpbl 3A€KTPOHHDBIE OKTABHbIC U TPETbOKTAB-
Hble. O01Me TeXHUYECKHe TpeOOBAaHUS U METOIb! MCIIbITAHUM

FOCT 21889—76 Cucrema «vyenoBexk-mauinHa». Kpecno yesoseka-
onepatopa. Obuie sproHoMHYecKre TpeboBaHuA

TOCT 24940—81 3aaHus u coopyxeHHs. MeToab! U3MepEeHUs1 OCBeE-
ILEHHOCTH

- TOCT 26387—84 Cucrema «4ejloBeK-MaliMHa». TepMUHBI U ollpeae-~

JIeHUS

FOCT P 29.05.008—96 CucremMa cTaHAApTOB 3proHOMUYECKUX Tpe-
6oBaHMI U 3proHoMuyeckoro obecrneyeHus. Paboyee Mecto gucneryepa

cyx6 yrpasjaeHHUA Boanymubm asuxenueMm. OOuue 3proHOMHUYECKHUE
TpeOoBaAHUA

3 ONIPEAEINEHUA

B HacToslleM CTaHaapTe ITPUMEHSIOT Clelyloliue TEpMUHEI C COOTBET-
CTBYIOILLUMU OlpeeeHHAMMU:

Cucrema «yenosexk-maumtHa» (CHM) — cucreMa, BKJIKOYalouast B cebs
yeoBeKa-oneparopa CUM, MalliMHy, MOCPECTBOM KOTOPOH OH OCYILECT-
BISIET TPYHOBYIO ACATENBHOCTb, M cpely Ha paboyeM mecte (10
I'OCT 26387).

Opran ynpaBjieHusi — TeXHUYECKOE CPeICTBO B CUYM, npenHazHayeH-
HOe IS repesayy YpaBisioliux Bo3geicTBuid ot oneparopa CUM
mauune (o F'OCT 26387).

Cpeactso oro0paxkenus nadopMaumu — ycTpoHRCTBO B CUCTEME «YeNio-
BeK-MalliMHa», TpefHa3HayeHHoe LIS BocnpusaTusi onepatopoM CUM
CUTHAJIOB O COCTOSTHUM oObeKTa BO3AeCTRBISI, CUCTEMBI «YeNOBEK-Mallu-
Ha» U cniocobos ynpasnexusi umu (no F'OCT 26387).

POu3noJ0ormYecKH pauHoHAIbHAaA paGoyas no3a — paboyas 1o3a, cooT-
BETCTBYIOLIAS KpUTepusaM pyHKUHOHaNbHOro KoMdopTa, a UMEHHO:

XapaKTepU3YIOLLAsICSA BBITIPAMIIEHHBIM TOJIOXKEHUEM ITO3BOHOYHOIO
cronba ¢ coxpaHeHUEM ero eCTeCTBEHHbIX U3rHOOB;

MHUHUMAJIBHON Harpy3kol Ha MbILIEYHYIO CUCTEMY TeJld YeJIOBEKA;

OTCYTCTBUEM BOJIE3HEHHBIX OLLYILUEHUH B pe3y/ibTaTe BO3AeHCTBUSA /e~
MEHTOB KpPec/ia Ha Te/10 CUAALLEro YE/T0BEKa;

3HAYeHHEM YTJIa HAKJIOHA Ta3a, OIM3KHUM K ero 3HAYEHUIO B MIONOKEHUH
croda (oxono 40 °*—45 °);

yrIoM crubaHust pyk B JOKTeBbIX cycraBax 70 *~—90 °;

YIIOM CrUOaHUst HOr' B KOJIEHHOM M IOJIGHOCTOITHOM cyctaBax 95 °—135°
(mo 'OCT 21889).

IMepuenTiap — coTtasi yactb obbeMa MIMEPEHHON! COBOKYMHOCTH, KO-
TOpOH COOTBETCTBYET ONpeAeNeHHOE 3HA4YeHHWE AHTPONMOMETPUUECKOTO
TpU3HaKa. 3HayeHUs NepUeHTWICH onpeaensioTes apudpMeTnyecku ¢ yye-
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TOM CPCAHETO aDHPMECTHYCCKOTO 3HAYEHHUA aHTPOINOMETPHUYMECKOIO MNMpH-
3Haka M ¥ KoadpuLKHEHTa cpeiHEro KBagpaTHYeCKOro OTKJIIOHEHHUS O, YTO
i 5-ro nepueHTwis cocrapisier M — 1,645 ¢, a i 95-ro nepueHTHIs
M+ 1,645 0 (no I'OCT 21889).

Auncneryep — 4eoBeK, OCYLUECTR/AIOIIMIA TPYAOBYIO AeSITENbHOCTb,
OCHOBY KOTOPOH COCTABJISAIET B3aUMOIEHCTBHE C OOBEKTOM BO3IEHCTBUS,
MalIMHOMN U cpeloil Ha paboyeM MecTe MpU UCIMOAb30BaAHUM HHpOpMaLH-
OHHON MOJENH U OpPraHoOB YHpaBIEHHS.

Paboyee mecto aucneryepa YBJ/I — yacTh npocTpaHcTBa NYHKTA yIIPAB-
JIEHUs1 BO3MYWMIHBIM JBWXKE€HWEM, OCHALUECHHAS IYyAbTOM YIpaBJIE€HUs], Ha
KOTOPOM pa3MeilleHbl CpeacTBa orobpaxeHuss HHGPOpMALIMU, OKOHEYHBIE
YCTPO#CTBA CPEACTB KOMMYHHMKALIMM, OPraHb! YIIpaRIeHHUs, a TaKXKe paboyruM
KPECJIOM U TpeaHa3HaYeHHas Ul OCYLUECTBICHHUA AESITEILHOCTH 1o YB/I.

IlyasT ynpasneHus aucneTdepa — 3jieMeHT paboyero Mecra AUcIeTye-
pa, Ha KOTOPOM pa3MeLUEHb! cpeaAcTBa oTobpaxeHUus MHPoOpMalLIUH, OKO-
HeYHbIE YCTPOMCTBA CPEICTB KOMMYHHUKALIMKU U OPraHb! YNpaBeHHUS.

4 OBIIME NOJIOXEHHUA

4.1 Tlpu KoHTpoNe 3proHoMHYEecKHX TpeboBaHuit PM nucneryepa ciyx-
6b! yrpaBAeHUs1 BOJIYLUHBIM ABMXKEHUEM OLIEHUBAIOT COOTBETCTBHE COCTaBa
OCHOBHBIX 371eMeHTOB PM 1 ero KoMnoHOBOYHOTO pellieHUs MpeAnucaHHBIM
avcnerdyepy (YHKUMOHAIBHBIM OOSI3aHHOCTAM, [IPOBOAST M3MEPEHMS U
OLIEHKY pa3MEPHBIX XapaKTepHCTHK. paboYHX MPOCTPAHCTB, NOCATAEMOCTH U
yIJIoB 0630pa 371EMEHTOB IyJIbTa AUCIIeTYepa, Kpecna W MOACTABKM I HOT.

4.2 H3MmepeHHs U OLEHKY 3prOHOMHYECKHX MapaMETPOB BCTPAUBAEMbIX
B MyALT CpeacTs oTobOpaxeHHUA HHGOPMALMH U OpPraHOB YIIPABJIEHUS HE
NIPOBOJIAT, MTOCKOJIbKY COOTBETCTBUE YCTAHABIMBAEMBIX HA ITYJIBTE OTAENbHBIX
CpeAcTB oToOpaxeHHss UHGOPMALIMK M OPraHOB YIIPABJIEHUSA JOJDKHO OBITb
MTOATBEPXACHO cepTUdUKATAMH WIM AKTAMHU NOCHCIIbITAHUIA.

- 4.3 Ilpu xoHTpose mapamMeTpoB BHEIUHeH cpeasl HA PM nucrieTyepa
MPOBOAAT U3MEPEHHUA M OLEHKY YPOBHEH OCBEIUEHHOCTH M OTPAXAIOLLIMX
XapaKTEPUCTUK MMOBEPXHOCTEH TNyNbTa YMPABACHHMSA, LIYMOBBIX XapakTe-
PUCTUK U MapaMeTpoB MHUKPOKJIMMATA.

5 TPEBOBAHHSA K METOJAM OLIEHKH COOTBETCTBHA IIAPAMETPOB
PABOYHNX MECT OBIIIMM 3PTOHOMHWYECKUM TPEBOBAHHAM

5.1 CoorserctBue napamMerpos PM o61uM sproHoMu4yeckum Tpebo-
BAHUSIM OUEHUBAIOT METOJIAMH:

TEXHHYECKON OLICHKH,;

3KCMEePTHON OLEHKH;

HEMOCPEACTBEHHBIX U3MEPEHUIA napamerpon 3JjieMeHTOB PM;



aHAIUTHYECKHX PAacHYETOB MapaMeTpoB 3/1eMeHTOB PM;

HEIToCpEeACTBEHHBIX U3MEPEHU LLIYMOBBIX U CBETOTEXHHUYECKHUX XapaK-
TEPUCTUK U NapaMeTpoB MUKpOKIuMaTa (pasnen 6).

5.2 Meton TexHUYECKOM OLICHKY NMPUMEHSIIOT [IPU MPOBEPKE KavyecT-
BEHHBIX TpeO6oBaHU, PaKT BhIMOJIHEHUSI KOTOPBIX MOXET ObITh ONHO3HAY-
HO OIpeneseH.

Ilpu Hanuuuu rotosoro obpasua PM (MakeTHbIe, 3aBOJCKME, rocynap-
CTBEHHBIE MCNBITAHHUSA) C TOMOILBIO METOAA TEXHUYECKOH OUEHKHU Ompe-
NEeJSIOT YCTOHYUBOCTDL pabodero Kpecsia, NoACTaBKM IS HOM U HOXHOM
TAHI'eHThbI, [MaJKOCTh JIMLEBOHU ITOBEPXHOCTH U LIBETOBOE PElLlleHUE MYJbTa.

IIpu aHanM3e TeXHUYECKON NOKYMEHTAUUM METON TEXHUYECKO OLICH-
KH{ TIpUMEHSAIOT IJIS ONpelefdeHUss COOTBETCTBUSI COCTABA OCHOBHBIX M
BCIIOMOTATEJBHBIX 3JIEMEHTOB KOHKpeTHoro PM npennuMcaHHbIM AUCHET-
yepy PYHKUUSIM M IJIsI OUCHKH BBITO/THEHHA TpeGOBamm K B3aUMHOMY
Pa3sMELLEHHIO 3JIEMEHTOB Iy/IbTa.

5.3 DKCHepTHYIO OLEHKY NMPUMEHSIOT LIS onpeneseHus YacToTsl Hc-
MOJIb30BAHMSI KOHKPETHBIX 3JIEMEHTOB I1Y/IbTa B rpoliecce paboThl AUCTIET-
yepa pa3MYHBIX CHEeUUANTU3aLUA W O ONpedesieHUs COOTBETCTBUS
TeXHOJOrusAM paboThl AucneTyepa oist pasauyHbeix PM.

DKCHEePTHYIO OHEHKY BBIMOJIHSAST 3KCIEPTHAS IPYIIia, COCTOSIIAS U3
CMEeLHAJIUCTOB 110 ProHOMHUKE U JUCIIETYEPCKHUM ONEepaliMOHHBIM: PYHK-
IMM. B cocraB 3kenepTHoi rpynribl J0JXXKHO BXOAHTb HE MEHEe 5 YenoBek..

I1pu paspaboTrke cucTeM yNpaBieHHUS BO3AYLUIHBIM ABUXEHUEM, UMEIO-
LIMX NPOTOTHUIIbI MO COCTABY OCHOBHBIM 2JiIeMeHTaM PM u npeanucaHHbIM
(pYHKLIHUSIM, PEKOMEHIYETCS TIpUBJIeKaTh K paboTe B 3KCNEPTHOU rpynne
IUCNeTYepoB, paboTaloWIMX B TAKMX CUCTEMaX-TIPOTOTHNAX.

[Ipu onpeneneHuy CTerieHW YacTOThl MCIIOJIb30BAHUS BCTPAMBAEMOrO
B IyJbT CpelCTBA OTOOpaXeHUs1 MHPOpPMALIMM, OPraHOB YNpPAaBJICHUS U
OTNpeNeNieHUM BaXXHOCTH AJITOPUTMOB BBOOA KOMaHI ¥ COOOlEeHUM TipH-
MEHSIIOT METOJ PAHTOBbIX OLIEHOK. MeTobl 06paGoTKu IKCTEPTHBIX Olie-
HOK TpMBEAEHBI B NPUIOXKEHUHU A. BaXHOCTb anropuTMOB ONpeaeiastioT
3KCNepTHOM olieHKON KoatdhduuKeHToB BecoMocTu Ha untepsare [0, 1].
[Ipu oueHxke KO3PPULMEHTOB BKCNEPTbl YYUTHIBAIOT MHbOpMALUIO ©
4acToTe NPEAroAaraeMoro UCNoiib30BaHKS aArOPUTMOB MPH TUITOBLIX Ba-
pUaHTaXx QYHKIMOHUPOBAHUS CUCTEMBL YIIPAB/iIEHUS BO3AYIIHBIM JBHXE-
HUEeM U BAMSIHUA pe3ynbraToB oTpaloTKy ajropMTMOB HA pe3yabTaThi
bYHKUMOHUPOBAHNUS CUCTEMbI, KAK YKA3aHO B IMPWIOXEHUH A.

Onpoc 3xcnepToB MPOBOISAT B NMUCHBMEHHOK Gopme — 3KCepTh 3a-
MOJHAIOT 3apaHee paspaboTaHHBIE aHKETHI.

HeobxoarMMO UCKIIOUKTH BO3IMOXHOCTE BIUAHUS MHEHUI OXHUX 3KC-

MepToB HA MHEHUSl JPYruX 3KCMEPTOB HENOCPENCTBEHHO A0 U BO BpeMs
TIPOBEAEHHUA IKCIEPTHILI.
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2.9 nNCIOCPCIACTBCHHDBIC MOIMCEDPCHHKAN llapPdaMCIPOD VICMOCHTOBE I lvl 1IpO=
BOJAT MPHU HANTUYHUU ONBITHOro obpazna (MakeTHbie, 32aBOACKUE, ToCyaap-
CTBEHHble HCMBbITaHUA). C TIMOMOLUBIO 3TOre METOAd ONpPEAeIsIOT
pa3MepHble XapakTepucTMKM PM, oLeHHBalOT O0O30PHOCTH 3JIEMEHTOB
NyJibTa U HNOCATAEMOCTb OPraHOB YMpaBACHUSI, U3IMEPSIOT LUYMOBBIE M
>BETOTEXHHUYECKHE XapaKTEPUCTHKH, a TAKXKE MapaMeTpbl MUKPOKIUMATA.

Jng u3MepeHusl THHEHHBIX. MapaMeTpPOB ClefyeT UCMOAL30BATE U3ME-
putenabHble Metaindyeckue auHerku (TOCT 427) wnud Metauinyeckue
PYJIETKH 3-ro KJjiacca TOYHOCTH; auarnalzoH usMepeHuid 0—1000 MM, oc-
HOBHas norpewHocTs 0,5 MM.

Jns u3MepeHUs YTJIOBBIX [1apaMeTPOB MCMOJb3YIOT YIJIOBbIE LIAOJIOHEI
WIH yoJIoMepbl 3-T0 KJlacca TOUHOCTH.

H3mepeHHble mapaMerpbl PM cYMTalOT COOTBETCTBYIOLUMMH 3PTOHO-
MHYEeCKUM TPeOOBAHHUAM, €CIM UX 3HAYEHUS COOTBETCTBYIOT YCTAHOBJICH-
HbIM TOCT P 29.05.008 nnu ornuyaiorcs oT HUX He 6osee vyeMm Ha 10 MM
no JTUHeHHOMY U Ha | ° Mo yr1oBoMy rapaMeTpy.

5.5 Ilpy aHAMUTUYECKUX pacyeTax MapaMeTpoB anieMeHTOB PM npo-
BOIAT OLIEHKY pasMepHbIX xapaktepuctuk PM, yrios o63opa u nocsrae-
MOCTH 3JIEMEHTOB MyJIETa, KOMITOHOBKH OPraHoB YIIPaBACHUSI.

HUcxomHbIMH DAHHBIMHU [J1s1 pacyeTa JMHEHHBIX K YIJIOBBIX [1apaMeTPOB
PM gapasiiotcs pabouue YeprexXu U TeXHUYecKast JOKYMEHTAlUsl Ha 3Je-
MeHTHI paboyero Mecrta, BKIIOYask KOMIIOHOBOYHBIE pellleHHA, U AaHTPOIIO-
METpUYeCcKME  MapaMeTpbl  B3pOCJIOr0  MYXCKOFO  HaceJeHus,
ycraHoBneHHble TOCT 12.2.049. PacyeTHas paGoyas rosa gucrneryepa —
du3monoruyecku paunoHansHas paboyas noza no 'OCT 21889.

PaccuutaHHbie mapaMeTpbl PM CYHTAIOT COOTBETCTBYIOLUMMH 3PrOHO-
MHWYECKUM TpeBOBaHUAM, eClIM KX 3HAYEHUS COOTBETCTBYIOT YCTAHOB/IEH-
HbM TTOCT P 29.05.008 wau ornnyaloTesi oT HUX He Oosiee yeM Ha 10 mMm
Mo JJMHENHOMY U Ha 1 ° o yrjoBoMy fapaMeTpy.

OlLeHKy BapMaHTOB pa3MeElleHUs], KOMIIOHOBKH U YMOPSAOYEHHOCTH
3JIEMEHTOB I1yJibTa IPOBOISAT IO NPUJIOXKEHHIO A rociie Belbopa pauuo-
HaJIBHOIO BAPUAHTA KOMIOHOBKM MYJLTA YIIpaBIAEHUS U3 ABYX UK Gonee
BapUAHTOB.

6 TPEBOBAHMA K METOJJAM U3MEPEHUS TIAPAMETPOB BHEIIHEI
CPEAbI HA PABOYHX MECTAX JMCIIETYEPOB

6.1 M3Mepenne ocBelieHHOCTH paboyHX MOoBepXHOCTEH

6.1.1 Cpedcmea uzmepenuii

6.1.1.1 Bce ucmonb3lyeMble CpelcTBA U3MEPEHUH HE JOMUKHBL UMETh
MPOCPOUYEHHBIX CPOKOB NMPOBEPKH.

6.1.1.2 DoTo3neKTpUYECKUE TIOKCMEPDI, npeuuaanaquHbrewm U3Me-
PEHUSA OCBELUEHHOCTH:



- MMHMMANBHAs U3MepsieMast OCBEIUEHHOCTh — 1 JIK;

- npepnes AONYCKAaeMOM OCHOBHOM OTHOCHUTEJIBHOH TOIrpELLIHOCTH U3-
MepeHuss — He Gonee 10 %;

- MIOrPEeLUHOCTb KOPPEKUUH CIEKTPANBHON XaPAKTEPUCTUKH MPUSMHHU -
Ka U3AYYEHUS NOJ OTHOCHUTEIbHYIO CBeTOBYIO 3¢ dEKTHBHOCTE MOHOXPO-
MaTH4YE€CKOTo MU3JIyYyeHHs 151 AHEBHOTO 3peHns — He Gonee 10 %.

6.1.1.3 BonbT™MeTphi, NMpegHasHaAYEeHHbIE TSI UAMEPEHUS HAMPSIKEHUSA
B ceTH, — o 'OCT 8711, knacc ToyHocTH 1,5.

6.1.2 Ilodcomoexa u npoeederue umeperui

6.1.2.1 Ilepex maMepeHHeM OCBELIEHHOCTH JOMXHa ObITH MpoBEIEHA
3aMEHAa BCEX [MeperopeBlMX JaMIl U YUCTKA CBETUNBHHUKOB.,

H3mepeHue oCBEIIEHHOCTH JOIYCKAETCsl TAKXKe MPoBOAUTL 6e3 rnpen-
BapMTEJbHOM NOATOTOBKM OCBETUTEJIbHOM YCTAHOBKH, YTO HO/KHO ObITh
3apUKCUPOBAHO IPpU ODOPMIICHUU PEIYJIBTATOB UIMEPEHUH.

6.1.2.2 KoHTpo/sbHBEIE TOYKH IS HU3MEPEHUN OCBeleHHOCTH Ha PM
CTIEQYET pa3MellaTb Ha CTOJICILHULIE MYJbTa.

6.1.2.3 HN3mMepeHne OCBELIEHHOCTH cleayeT TMPOBOAMTE B TeMHOE
BPEMS CYTOK, KOIJA OTHOUIEHHE €CTECTBEHHON OCBELIEHHOCTH K UCKYC-
CTBEHHOI1 He Gonee 0,1,

6.1.2.4 Tlposeaenue namepenuii — no 'OCT 24940.

6.1.2.5 KoadpuumeHTh OTpax)eHUsT JULEBBIX [TOBEPXHOCTEN TYJIBTOB
U3MEPSIOT METOIOM COTIOCTABJIEHHUS CO WKaNoil KoaddHlIMeHTOB oTpaxe-
Husa B nipeaenax 0,1—0,8 u rpagauueii 0,1.

6.1.3 O6pabomka u oueHKa pe3yrbmamog usmepeHuli

6.1.3.1 H3MepeHHOe 3HaYeHHE OCBELIEHHOCTH JOJIXKHO ObITh Mepecyu-
TAaHO Ha HOMUHAJIbHOE HanpsikeHue B ceTH. Pacuer oCyllecTBASIOT, KakK
ykazaHo B [OCT 24940.

6.1.3.2 Tlpu U3MEPEHUSX OCBELEHHOCTH NOC/E 3dMEHBbl MEPEropeB-
LIMX JlaMIT ¥ YUCTKU CBETUIbHUKOB (PAKTHYECKASI OCBEILEHHOCTh B KOH-
TPOJbHBIX TOYKAX MOOJXKHA COOTBETCTROBATH WM ObITb Oosblile
HopMUpoBaHHoro 3HaueHus ro 'OCT P 29.05.008.

IIpu U3aMepeHHUsIX OCBEUIEHHOCTH 6e3 IMpeaBapUTeNbHOM I'IO.III‘OTOBKH
OCBETUTEIbHOM YCTaHOBKYM (akTHU4YeCKass OCBEILEHHOCTb B KOHTPOJIbHbIX
TOYKAX JOJDKHA OBbITh HE MEHEE €€ HOPMUPYEMOro 3HAYEeHUS.

6.2 M3mepenne uiyma

6.2.1 Cpedcmea uamepenus

6.2.1.1 YpoBHU wIyMa u3MEpSIOT lIyMoMepaMy 1-ro uiau 2-ro xiacca
TOYHOCTH.

- 6.2.1.2 OxTaBHble yPOBHY 3BYKOBOI'O AaBNIeHUS U3MEPSIOT 1lyMOMeEpa-
MH C [TOAKNIOYEHHBIMU K HMM OKTABHBIMH 3JIeKTpHUUYecKUMU DwibTpaMu
no [OCT 17168 unu KoMOUHUPOBAHHBIMH U3MEPUTENBHBIMU CHCTEMAMU
COOTBETCTBYIOILETO KJ1acca TOYHOCTH,
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6.2.1.3 Annaparypy KanubpyioT 10 M oCJe MPOBEACHUsT U3MEpPEHUN B
COOTBETCTBHM C TEXHHYECKOIK JOKYMEHTALIMEN IO 3KCIUTyaTallud IpubOpoB.

6.2.2 Ycaosua nposedenus uzmeperuil |

6.2.2.1 HU3MmepeHue ypoBHeil wyma Ha PM crnemyer nposoauTh ripu
pabote He MeHee 2/3 yCTaHOBJIEHHBIX B JIaHHOM [TOMEILUEHWH E€IUHULL
obopynoBaHusi B Haubosiee yacTo peanudyeMoM (XapakTepHOM) pexXHMe
ero paboThl.

Bo Bpemst poBeeHUA U3MEPEHUI JODKHO OBITh BKIIOYEHO 060pynoBa-
HHE BEHTWISLWMU, KOHAULMOHUPOBAHUS BO3NyXa U IpYrHe OOLIYHO UCTIOJb-
3yeMble B MOMEILEHUH YCTPONCTBA, ABAIOILIMECS HCTOYHHKAMMU LIyMa.

Hpyrue ycaoBust nposeneHuss uaMepeHnii — no F'OCT 12.1.050.

6.2.3 Ilpoeedenue uzmepenuii, o6pabomka u oyeHka peyrbmamoe

6.2.3.1 IlposemeHue wuaMepeHUit U 00paboTka pe3ynabTATOB — IO
'OCT 12.1.050.

6.2.3.2 MdaxTHYecKHe YPOBHHU LIIYyMa CYUTAIOT JONMYCTHUMBIMM, ECJIU OHH
He NpeBBILLAIT 3Ha4eHuM, yctaHoBaeHHbIX [OCT P 29.05.008.

6.3 M3mepenne nokasatejieli MHKPOKIHMATA

6.3.1 [Ipu xkoHTpone nokaszareneit Mukpoxanmara Ha PM mucnieryepa
IOJIKHBI ObITh MNpOBEACHBI W3MEpPEHHUST TeMMEpATypbl, OTHOCHTEJILHOM
BIAXHOCTH M CKOPOCTH JABMXEHHS BO3MyXa.

6.3.2 Cpedcmsa uameperus

6.3.2.1 TemmepaTypy H OTHOCHTENBHYIO BJIAaXHOCTb BO3IyXa CJEeLyeT
U3MEPATh ACMMPAUMOHHBIMU TCUXPOMETPAMH B COOTBETCTBMU C
I'oCT 12.1.008. |

6.3.2.2 CxopocTb ABHXKEHUS BO3AyXa U3MEPSIOT 3JEKTPOaHEMOMETpA-
MU, HWIMHIPUYECKHMH M 1IApOBBIMM KaTaTEPMOMETPAMH B COOTBETCTBHHU
c tpeboBanmsimu 'OCT 12.1.005.

6.3.3 Ycaoeus u nopsdox npogedenus uamepenull, oyeHKa pe3yasmamos

6.3.3.1 HaMmepeHusa nmokasateseit MUKpOKJIMMATA clieayeT [MPOBOIUTD B
Hayajie, CepearMHe U KOHIIE XOJOAHOr0 H TEIUIOro MEePUONOB rojia He MeHee
TpeX pa3 B CMeHY (B HayaJie, cepeIuHe U KOHLE).

6.3.3.2 TeMmnepartypy, OTHOCUTEJIBHYIO BJaXHOCTb H CKOPOCTD JABHXE-
Hus Bo3flyxa Ha PM aBuaaucrnieruepa waMepsitoT Ha Boicote [,0 M or
YPOBHSI MoJa.

6.3.3.3 [lnga onpenejseHUs pasHOCTH TEMIIEPATYpPhl BO3AyXa CJEAYET
NpOBOONUTh U3MEpEeHUs] Ha Bbicore (0,1 M OT Moia U Ha ypoBHE TOJIOBBI
JUCHETYEPA [IPH BBIMTOJHEHUH UM PabOTHI B MOJIOXEHUH CUAA.

6.3.3.4 (Daxruyeckue nmokasarend MUKpoxkIumara Ha PM cuuraror co-
OTBETCTBYIOLUMMHU HOPME, €CJIM UX 3HAYCHUS HAXOMSITCA B Mpeaenax Wiy He
MpeBBILLUAIOT JOMYCTUMBIX 3HaYeHuM, yctaHoBIeHHBIX TOCT P 29.05.008.



ITPHIOXEHHE A
(pexomendyemoe)

METO/JbI OBPABOTKHM SKCIIEPTHBIX OIIEHOK

A.1 Meroa paHroBbix OLEHOK

A.l.] PaHrosbie OLICHKH IIPUMEHSIOT ITPH HCNO/Ib30BaHKH B MTPOLIECCE OLEHKH
METOJA DPAHXUPOBAHMs, KOTOPBIM 3aKNIOYaeTCA B YCTAHOBJICHUM 3IKCMEPTaMH
OTHOCHTEIBHOM 3HAYMMOCTY (NIPCANOUTHTESIBHOCTH) OLIEHMBACMbIX NOKa3aTenci
Ha OCHOBE MX yriopsaoueHns. [Ipy paHXHPOBaHHH AKCNEPT AOMKEH PACITONOXHTD
NoKasaTeJM B NOpsAAKe, KOTOPbIi NpPEACTaBIAAECTCA €My pauMOHANbHBIM, H TIPHITH-
caTh KOKIOMY M3 HMX YHC/la HaTypalbHoro psaaa — padry (1, 2, 3 m .a.). Panr 1
npHcBaeBaeTcs Haubonee NpeANoOYTUTEILHOMY IOKA3aTENI0, PAHT 2 — cleaylolie-
My IC 3HAYMMOCTH (NPeANOYTUTEIbHOCTH) U T.4. [lonyyeHHbIe paHry COCTaRASIOT
MAaTpHIy PaHTOB.

A.1.2 HcxoaHbIMK AaHHBIMH U1 oOpaboTKH ABAAETCS] MAaTpULIA PaHroB R

R = |ir il (A.1)
A€ 7y — PaHTr k-ro rnoxasaress, JaHHbBIA i-M 3KCTIEPTOM,

A.1.3 Meroa 06paboTky npH oueHKe K03GhGHUHEHTOB BECOMOCTH ITPEAYCMAT-
PUBaeT BHIMIOAHCHNE CIEAYIOLIUX ONepauni:

¢dopmuposatne 0606iLeHHON MaTpHlibl PaHTOB;

nepesol 0600LICHHOH MAaTPHLIbl PAHTOB B MAaTPULLY IPYTITNOBIX NpeANOYTEHHH;

NpoBepKa OAHO3HAYHOCTH IKCHEPTHBIX OLIEHOK;

NMpoBepKa NpeABAPUTE/IbHOM COrMAaCOBAHHOCTH 3IKCNEPTHLIX OLECHOK MpPU HX
HECOAHO3HAYHOCTH;

OTpelleNIeHNe COCTaBa OCHOBHOI ONHOPONHOR TPYNIbI 3KCNEPTOB MPH TIpel-
BapUTENbHOM HECOrNaCOBAHHOCTH 3KCINIEPTHBIX OLIEHOK;

npeobpaszoBaHue o000OLIEHHOII MAaTpHilbl PAHIrOB B Marpuuy o606LLEHHbIX
3KCHEPTHBIX OLCHOK; |

TIPOBEPKA COTNTACOBAHHOCTH 2KCTIEPTHBIX O1LIEHOK OCHOBHOM OJHOPOIHOM FpyTITIoii
3KCNEpTOB;

OLEeHKa K03¢hdHIIHEeHTOB BECOMOCTH IPrOHOMHMUYECKHUX rioKasaresiei.

A.1.3.1 ®opmuposanHe 06061LEHHOI MaTPHLIBI paHroB Ry = Ry | mposoasT
NPH UCXOJHBIX AAHHBIX oNg 00paboTKHU B BMAE MATPHULI paHros R 3jieMeHTh
Rix = Ty

A.1.3.2 TlepeBon 06o6lUeHHON MaTpHLibl paHroB R, B Marpuuy rpyrnnosbiX
npeanouteHuit P = ||P,,| 3akniouaercst B BLIYHUCIEHHHU e€ 3NEMEHTOB 1A kK = 1, n
ut =1, n no dopmyne

th

Pu= o (A2)



rae N,, — KOJIMYECTBO PAHIOB, PaBHbIX ! B k-M cTon6LE MAaTprlbl Ry,
m; — KOJIMYECTBO Lie/IbIX PAHroB B k-M cTonbue MaTpuubl Ry;
My, — KONMYECTBO HELEbIX (ApoOHBIX) paHToB B k-M cTonbue MaTpuunt Ry.
[pu onpeneneHnn Ny, yHUTBIBAIOT H ApOOHbIE PAHTH, KOTOPbIE COOTBETCTBYIOT

A1000MYy H3 YCIOBHHA:

A.1.3.3 DkcnepTHble OLEHKM CUYMTAIOT OAHO3HAYHbIMM, €CNH MpH BCex k S
COOTBETCTBYET PaBCHCTBY

Se=3\ [ 2. (t- P ) Py=1, (A.3)

r=1

n
rae P, = ZPk,t.
=1
I1pH 0NHO3HAYHOCTH 3KCNEPTHBIX OLIEHOK MPOBOAST OLEHKY KoaddHumeHTOB
BecoMocTH no A.1.3.8.
A.1.3.4 TIpH HEOAHO3HAYHOCTH IKCIMECPTHBIX OLICHOK WX CUMTAIOT MpeaBapH-
TEBHO COIJIACOBAaHHBIMH, ecnu Hy COOTBETCTBYET

Hy=1-~21—50,19, (A4)
nlogn

n
rae H = —Z i P log Py,
k=11r=1

Ilpy npeaBapMTENbHONH COrNacOBaHHOCTH 3KCMEPTHLIX OLIEHOK TNMPHHMMAIOT
runoTe3y o6 0AHOPOAHOCTH BCEH IKCNMEPTHOM IPyMnbl U NMPOBEPSIOT OKOHYATENb-
HYIO COrJIaCOBAHHOCTb MX OLEHOK Mo A.1.3.7.

XapakTepMCTHKa KPUTEPHEB TNPOBEPKH OAHO3HAYHOCTH W TNpeABapUTENbHOMH
COrJIaCOBAaHHOCTH KCIIEPTHBIX OLIEHOK NPUBEACHA B pasaene A2,

IIlpunMeuuaHue— Kpurepuit npeaBapuTe/IbHOH COMNacoBaHHOCTH [0~
TYCKAeTCA PacCYUTHIBATL IPH N10O6OM OCHOBAHHUU Norapudma Gonsiue |.

A.1.3.5 Tlpu npeasapuUTebHON HECOMNTAaCOBAHHOCTH 3KCNEPTHBIX OLIEHOK ONn-
penaensoT COCTaB OCHOBHOW ONHOPOAHOM TpyMIibl 3KCMEPTOB, MOCAEAOBATENbHO
BbITTOJIHSAA:

1) npeobpasoBaHHe 0000HIEHHON MaTpULibI paHros Ry B MarpHily o6061LeH-
HBIX 3KCIEPTHBIX OLEHOK By:

By=1|..... ; (A.5)
by b

2) HOpPMHPOBAHME IJIEMEHTOB MaTpHLL! By



[b}} - min(bf,-’,)]lO

max(b?, ) - min(b}’,)

’53 = (A.6)

Ipumeyan ue — 3annuch max(b?, ) min min(bﬂ)osuaqaeT onpeaesicHue

COOTBETCTBEHHO MAKCHUMAIbHOIO HJAM MHMHHMAJBHOIO YUCIA M3 YHCEN bg npu
HM3MEHEHHH MHAeKCca j OT | o # ¥ MHIeKca ¢, paBHOro 1 uam 2,

3) npeAcTaBAEHHE KAXIAOH CTPOKH MaTpHUbl By TOYKO#H Ha MJIOCKOCTH, OTKIa-
IObIBasi Ha OCH abcLMCC 3HAYEHKA TNMEPBOTo 3JICMEHTAa CTPOKH, a N0 OCH OpAMHAT
— 3Ha4ycHHA BTOPOTO 3JIEMEHTA CTPOKH,

4) onpeaeneHue Ha OCHOBE AHANNW 32 PachoNoXeHU 06061LIEeHHBIX 2KCTNIEPTHBIX
OLICHOK Ha IJIOCKOCTH HalW4YUsl U COCTaBa ONHOPOIHBIX I'PYTH 3KCNEPTOB;

5) BbIGOp OCHOBHOM OJHOPOAHONM TPYNNbl 3KCNEPTOB NPH HATUYHMK CpEIU
ONHOPOAHBIX TPYTII IPYTINbI, B KOTOPYIO BXOAAT 66 % U Gonee 3KcnepToB.

A.1.3.6 Tlpeobpa3zoBarne 0600OLICHHOA MaTpHLbl PaHroB B Marpuuy 0606-
LIEHHBIX 3KCMEPTHHIX OLEHOK MPOBOAAT B COOTBETCTBMH C IPUHLIMIIAMM, NPUBE-
JIEHHBIMU B pasfene A.3.

A.1.3.7 Tlp1 HanU4YUN OCHOBHOI OJHOPOAHON IpyNIbl IKCNEPTOB NPOBEPSIOT
OKOHYAaTEJIbHYIO COIJIACOBAHHOCTb MX OLICHOK:

TMITIOTE3Y O COITACOBAHHOCTH OLICHOK NPHHUMAIOT, €CJIH

D, . (12)2 ®(n, mp, @), (A7)

e D, . (ﬁ):—— GbYHKUMA OT CTATHCTHKH X%

b (n, mg, a) — rpaHH4HOE 3HA4YeHUE PYHKUNH (Dn, m, (xl), KOTOpOe Onpeacns-

€TCA COOTHOLUEHUEM MEXAY 3HAUCHUSAMHU N 1 My, @ TAKOKE 3aJaHHON BEPOSTHOCTBIO
o (YpOBHEM 3HaYHMMOCTH) NPHHATHUA OLIHOOUYHOTO pelUEHMUS.

2
Bun dynxunn @, m, (x ) onpeaenseTcs COOTHOLICHUEM MEXAY YMC/IOM NOKa-

3aresiel n ¥ YUCJIOM 3KCHEPTOB My OCHOBHON OAHOPOAHON IpYMIIbl.
YpoBeHb 3HAYHMOCTH 00 NPUHUMAIOT paBHbiM 0,01; 0,05; 0,10.

CTaTHCTHKY % BBIYUCITAIOT NO GOpMyNaMm:
npu omcymcmeuu C8A3AHHLIX PAH208

2__ 12§ (A.8)
mon(n-1)°
npu HaAuyuli C8A3AaHHBIX paﬁeoe
128
x%= : (A.9)

Mg
mgn (n + l)-—n—i"i'z T,

i=1
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n 1 n,
te S= 2, ZR Ml;szw(’#l),

k=10i=1 y=1
SA€ n; — KONMHYECTBO rpynn CBA3aHHbLIX PAHI'OB B PAHXHPOBKE i-ro 3KCrepra,

t; — KOAUYECMEO 2PYNN CEAIAHHBIX PAH208 6 2DYNNE C HOMEPOM Y 8 PAHNCUPOBKE
I-ro 3xcnepra;

R%, — 3nemenT Matpuupl panros R, ||, o6pasoBaHHOIt MCKAIOUEHMEM 13 MATPHLIbI
paHrogp R = I]r‘,’kn CTPOK PaHIoB Wi IKCIIEPTOB, KOTOPbie He BXOAAT B OCHOBHYIO
OMHOPOIHYIO TPYTITTY.

A.1.3.8 OueHky k03 PHLMEHTA BECOMOCTH 3pFOHOMHUYECKHUX NoKa3ateneit /1,
HpoBOAAT 110 dopMmyne

My
2218

i=1
- . = A.10
]Ik" o < l),k l,n ( )

Benuuuna ) npeacramnser co6o# 3/1EMEHTHI MATPHIIbL [r3 1, o6pasoBanHoit

HCTIONb30BaHUWEM H3 MaTpHuubl paHroB R = |r, || cTpok oueHox ans 3kcnepros,
KOTODbIC HEe BXOIAT B OCHOBHYIO OQHOPOIHYIO IPynny.

A.2 XapakTepHCTHKa KpPHTEpHEB NPOBEPKH OJHO3HAYHOCTH H NpeIBAPHTEIbHON
COTIACOBAHHOCTH JKCHMEPTHLIX OUEHOK.

A.2.1 TlpoBepKy OAHO3HAYHOCTH 3KCIIEPTHBIX OLIEHOK INMPOBOIAT IO 3Haue-
HHAM 3JIEMEHTOB P, MaTpuubl TPynnosbiX npeanouteHUit P (cMm. A.1.3.2).
3HaueHHe 3neMeHTa P;, HHTepnpeTMpyIOT KaK BEPOATHOCTb TOTro, 4TO IO
CYXAEHHUIO BKCIEPTOB K-MY IOKa3aTealo MoXeT ObITh NPUCBOEH paHT f Toraa
3Ha4YeHHe 3NeMEHTOB K-H CTPOKHM MaTpHuUbl P xapakTepHiyeT pacnpenejicHHe
PaHIroB K-ro nokasaressi, a YHCI0, pacCYHUThIBAEMOE KaK

2
Z f - i Py, r] Py, — eCTh cpejHee KBAAPATHUECKOE OTKIOHEHWE chyyaiHoi
1=1 t=|
BEJIMYHHDbI PaHra K-ro nNoKasaress.
[Tpy nonHoit OAHO3HAYHOCTH 3KCHEPTHHLIX OLEHOK KaXAash CTPOKa MATpMLibl
P conepXur aieMeHT, paBHbIA |, NpY OCTaNbHLIX 3neMeHTax — paBHbiil 0. B atom
cyyae paccyMTaHHoe CpefHee KpajpaTuyeckoe oTknoHenue pasto 0. [Tpu rionHoi
HEOAHOZHAYHOCTH IKCTICPTHLIX OLIEHOK BCE 3/1IEMEHTbI MaTpulibl P OAMHAKOBLI M

n -1

12
OKCMepTHbIE OUEHKH CYMTAIOT OAHO3HAYHBIMH, €C/TH TIPH TPEXKPATHOM YBe-

JIMYEHHH cpeHee KBaipaTHYecKoe oTKIoHeHHe MeHblle 1. [Tpu aByx nokaszarensx

(n = 2) 3TOT KPHUTEPHH BBIMOTHAETCS, €CIM BEPOSTHOCTh TOTO, YTO OAHOMY M3

paBHbl V,. CpeaHee kBazpaTHuecKoe OTKJIIOHEHUE B 3TOM CAyyae paBHO
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nokKasarejcid MOXeET ObITh NMPUCBOEH paHr | (a ApYroMy COOTBETCTBEHHO paHr 2),
pasHa 0,9 n bornee.

A.2.2 TlpoBepky npeaBapuTeNbHOH COIJIACOBAHHOCTH 3KCIEPTHBIX OLEHOK
NPOBOJAT TAKXKE I10 3HAYCHHUAM JIEMEHTOB P, MaTPULBI IPYTINOBLIX MpPEANoyTe-
HU#i P.

[Tpy NONHOA OAHO3HAYHOCTH 3KCMEPTHBIX OLUEHOK BelnuunHa H,, paBHa i, a
NpH TNOJTHOHW HEOAHO3HAYHOCTH paBHa 0. IIpu aByx nokasarensax (n = 2) Kpurepuit
NpeABAPUTENBHON COrNIACOBAHHOCTH BbITONHAETCS, €CJIM BEPOATHOCThL TOTO, YTO
OMIHOMY #3 TOKa3aTeNnei MoXeT 6bITb MPUCBOCH paHT | (a IPYroOMYy COOTBETCTBEHHO
paHr 2), pasHa 0,75 u 6onee, yTo o3HauaeT, yro Hosee 75 % 3KCMepTOB OTIAIH
npeanoyreHUe Takon paHXMUPOBKE.

A.3 Tlpuxuun npeobpazoBanns 0606ieHHON MATPHILI PAHNOB B MAaTpHLY 0606-
LIEHHBIX 3KCIEPTHBIX OLIEHOK

A.3.1 IIpeobpasopaHne 0606LLIEHHOM ManHleI paHros B Marpuuy obobuieH-
HBbIX 3KCNEPTHLIX OLIEHOK IIPOBOAAT C MCMNOJb30BAHHEM M3BECTHLIX METOJOB
(anropuTMOB) OTOGpaXEHHS Ha IIOCKOCTh MHOXECTBA TOYEK, 3alaHHbIX B THIEp-
MPOCTPAHCTBE,

Jns 3TOro Kaxmylo M3 m cTpoK oB0OLLEHHOI MaTpHKiibl PAHTOB CUMTAIOT TOYKOMH
n-MEPHOH TMITEPIIOBEPXHOCTH. 3aTEM NPOBOAT M TOYEK N-MEPHOM THNEPIIOBEPXHOC-
TH Ha TUTOCKOCTb € BO3MOXHO JIVULIMM COXpaHEHUEM B3aHMHBIX PACCTOSHUH MEX]Y
BCEMHM TOUKAMM B CPEJIHEM KBaIpaTHYeCKOM cMbiciie. B xauecTBe KpUTepHst MMHU-
MyMa 1e(OpMHPYEMOCTH B3aUMHbIX PaCCTOSSHUIA NPH OTOOPaXEHNH TOUEK TMIIEPIIPO-
CTPAHCTBA Ha IUIOCKOCTh l€JIECOOOpa3sHO B3ATb TpeGOBAHME MHHMMYyMa IlENEBOM
QYHKUMK:

f (b(l)l’ B3, .. B3y, 632, 8%, -, bﬁg) B

5 -

n

Z (R] j~ Rij) (b‘l’, - b?Jz + (b?z - b?z)z
n

2 (- 0) +(th-oh) X (Ry-R)

j=1 i

i Z (sz -y) [b(z)l - b91)2 _ (bgz - b% J2
. s ) > + ~ - + ...
(- th) (h-th)  L(ry-r)

j=1
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n 2 o A
~ R._. 2 2
.=Zl (R("” ty m’) . (b(n- )i b ) (b(n 12~ b?ﬂ)
+ ] + '
(b b ) (b 0 )2 . 5 (A.11)
(n- 1)1 n - n Z(R(m— = R |
j=1 ,
A.3.2 AJ’IFODHTM HaxoXNeHHH MHHHMYyMa (byHKuun
(b“, b2,, e B0, 859, B35, -, bﬂj NPH MCNOJIb30BAHMM B KaYeCTBE ONTUMHU3ALIMH

MeTola axcrpanonﬂuuonﬂoro MOMUCKA 3aKJIIOYAETCHS B CJCAYIOUIEM: Ha IEPBOM
1are napamerp b?l CYMTAIOT NEPEMEHHBIM, OCTTbHbIE 3HAYEHUA (PUKCHPOBAHBI.
B 3TOM npeAnonoXeHHWH HaxoJUTCS MUHUMYM LieieBoil GYHKUMH M COOTBETCT-
ByIOlliee 3Ha4YeHHe MapaMerpa b?]. Ha BTOopoM 1mare 3To 3HayeHHe PHKCHPYIOT,
ocralTcad 3adHUKCHPOBAHHBLIMM M OCTaJbHble apTyMEHTbl LeJIeBOM (DYHKIMUH,
Kpome bgl. Haxonat 3HayeHWe mnapaMeTpa bzl: COOTBETCTBYIOLIEE MHHHUMYMY
LeneBoH GYHKUMH, M Tak A0 (n x 2) wara, Ha KOTOPOM HaXOAMTCS 3HAYEeHHE
napaMeTpa b9,2. BTOT UMK npUbBAMXKEHHUSA MOBTOPSAIOT A0 TEX MOp, MOKA CyMMa

aOCOMIOTHHIX 3HAYEHUI PA3HOCTH MEXIY OLIEHKaMHM apryMEHTOB LieieBOH (PyHK-
LIMH ABYX MOCNEIHHUX UMKIOB MpUOIHXKEHN He OKAXETCS MEHbLIIE Maltioro 3aaaH-
Horo ymcna A. 3Hayenme A sanaroT B npeaenax ot 0,001SR ;. no 0,1SR,;,, rne
SR,;;, — PACCTOAHNE MEXAY AByMs OAMXAKILKMHA APYT APYTY TOYKAMM FMUNEpro-
BEPXHOCTHU.

OrpannyeHH Ha NpUMEHEHHE METOIA HeET.,

A.4 AHATMTHYECKAS OLEHKA B3AHMHOIO pa3MellcHHsl OPraHOB YipaBAeHHS

A.4.1 Tlpu olieHKe B3aMMHOTO pa3MElLEHHA OPTraHOB YNPABICHUS ONPEAESIOT
3HayeHMe noKasare/is paBHOMEPHOCTH 3arpy3Ku o6euX pykK ofeparopa 1o cjielyo-
el npoueaype:

1) cyuTalOT M3BECTHBIM, YTO OMNEPATOP B 3aBMCHMMOCTH OT BbINOAHAEMOMN
3aa4d MOXET AEHCTBOBATHL MO OAHOMY M3 N BO3MOXHBIX AITOPUTMOB BBOAA,
pacnopsixeHnit H coobweHuit. [Ipun 3ToM Ko3ddULMEHT BECOMOCTH n-TO AIro-

putMa (n = 1, 2, ..., N) pasen W, f
: 2) M3 Bcex anropwmon BBOJA KOMAaH/I, pacriopsiXxeHuit 1 coobueHHil HcKIo-
4alOT OMepauHH, He CBA3aHHble C 0OpalleHHEM K OpraHaM yrpamieHUs1, pacrosno-
XEHHBIM Ha NaHeJsX NyabTa YNpasieHHUs (COCTABIAIOT YKOPOUEHHbI aNropHUTM);

3) NOBEPXHOCTb MYbTA YTIPABNCHMS YCAOBHO PA3NENSIOT Ha ABE YACTH BEPTH-
KaJIbHOM MHUEH, npoxoJsllielt Yepes UEHTP MOAs 3peHUs orneparopa. 3a UEHTp
MoJisl 3peHHs oneparopa NPpUHHMAIOT QYHKLUHMOHANBHLIA UEHTP NaHean HHdopmMa-
LIMH, KOTOPbIH I0NXKEH HAXOAUTLCA Ha YPOBHE [J1a3 Oneparopa;

4) KaxAoMy NMOJyYEHHOMY YKOPOUYEHHOMY aJITOPHTMY JIOJIXKHA COOTBETCTBO-

BaTh I1OC/IEAOBATENBHOCTL ABOUUHBIX ymcen { V(")
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l

0 — ecnu B 7-M YKOPOYCHHOM a/iTOPUTME Ha luare NpHUMCHAIOT OpraH
YyTIpaBJACHHUSA, PACNONOXEHHbIN CIEBA OT pasAe/fAIolLueH JIMHHH.

[/;(") = 1
1 — ecnu B n-M YKOPOYECHHOM aJropuTMe Ha Liare rnpuMMEHSIOT OpraH
YNIpPaBACHHUA, PACTIONOXEHHBIR CNpaBa OT pa3fensonicil TMHUMN,

\

rne t=1,2,...,7,
rne T — KonuyecTBo oOpallleHWH K OpraHaM YIpaBleHHMA B N-M YKOPOYEHHOM
ANITOPHTME.

[Moxazatens paBHOMEPHOCTH 3arpy3KuM pyK onepaTopa Z; BLIYHCJAIOT MO

dopmyne

N - |
2= ——W,. (A.12)

A.5 AHanuTHYeCKAS OLEeHKAa KOMMOHOBKM 3/IEMEHTOB MY./bTa

OlLEeHKY KOMITOHOBKH 3/IEMEHTOB NMYJbTA BhINOMHAIOT 1S KaXaoH GyHKLUHO-
HaJIbHOM FPYNNbI 3JIEMEHTOB NYJbTA.

[lpH oLieHKS KOMIOHOBKW 3/IEMEHTOB IYJILTA B IPYNIC ONPENENAIoT 3HaYeHH e
NoKa3aTeNsl pallMOHATBHOCTH KOMINIOHOBKHM CACAYIOWMM 0obBpaslom: :

1) MCXOAHBIMM JAHHBIMM ANS OUEHKM KOMIIOHOBKH 3/MEMEHTOBR SABIAETCA
COCTaB BO3MOXHBIX aJTOPUTMOB BBOJAa KOMAaHA, pacnopsiXeHHH MU coolleHHI.
[pu 3TOM KO3DHIMEHT BECOMOCTH n-To anroput™a (n =1, 2, ..., N) pasen W,
roe N — xoauyecTBO BO3MOXHBIX alTOPUTMOB BBOJA;

2) paccMarpHBalOT ANrOPUTMbl ¢ MAKCUMATbHBIM KO3 (PHLIHEHTOM BECOMOC-
TH. W3 norapudpmMa BBINMUCHIBAIOT B TNOPAAKE OYEPCAHOCTU TPUMEHEHMUS BCC
JeHCTBUA, CBA3aHHbIC ¢ OOpallleHHeM K OMHOMY K3 JIEMCHTOB pacCMaTpUBacMoi
GYyHKIMOHANBHOM I'PYNMbl. 3aTeM B COOTBETCTBHUM C MTOJNYYEHHLIM YKOPOUCHHEIM
ATOPUTMOM BCe 3MIEMEHTHI, BXOAALIME B Tpynny, HYMEpPYIOT B MNopsiaKe HX
npuMmeHeHUA. [1py Hanuuun B paccMaTpuBacMoOi QYHKLIHOHANLHOM rpyrine aje-
MEHTOB, KOTOpbI€ HE TPUMEHSIOT B AJITOPUTME C MAKCHMMAIbHBIM KO PHUUHEHTOM
BECOMOCTH, HO NMPHUMEHSIOT B APYTUX AITOPUTMAX, UM NPHCBAUBAIOT MOCIEAYIOLLHE
HoMepa. B pesynbraTe KaXaoMy U3 M, 371EMEHTOB IpyIinbl Z 6GYAET NPUCBOCH HOMED
— 1ieioe Y1cno M3 MHTeppana {1, M.];

3) KaxXooMy K3 anTOPUTMOB, TIPUMEHAS NOMYYEHHYIO HYMEpaLMIO 3/EMCHTOB,
CTABSIT B COOTBETCTBHE YKOPOUCHHBI aniroput™ — psig uncen { VM), roe V" — Homep

3JIEMEHTA IPYTITbl, KOTOPbIfi KCNONb3YETCH B 1-M AirOPUTME NpH 1-M o6palieHHH
kK rpynne; t = 1, 2, ..., T, rie T — MakKCMMaJIbHOC KONU4YecTBO obpalleHUi K
3eMeHTaM. BennuuHy 7 onpeaensiior no ajiropuTMy ¢ MaKCHMaNbHBIM KOJIMYECT-
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BOM ob6pallleHHMIH K paccMarpMBacMoil (YHKLHOHAJNBHOR Tpynine, ans ApYrux
aNropMTMOB OCTABLINECH WieHH psaa uncen { ¥} npupaBHMBAIOT K HYAIO;

4) nonp3ysach NONYUYCHHON HyMEpaUMEH INEMEHTOB, PCATU30OBAHHLIH BADHAKT
pa3sMELLEHHS I/IEMCHTOB B TPYMIic 3alMChiBAIOT TaKXe B BHAC psada umcen { V),
riepeuncass MX c1eBa Hanpaso (f1pH pa3sMEILEHHH JIEMEHTOB T'OPHU3OHTANbHBIMU
pAaMH) WIN CBEPXY BHH3 (PR Pa3sMELLCHHM 3IEMEHTOB BEPTUKANBHBIMHU pAAaMH);

5) cocraBnsior MaTpuuy odepentocth | Py, rae t — HoMep onepauuu B yKo-

poueHHOM anroput™e (¢t =1, 2, ..., T); j — HOMEP HCNONb3yEMOTro 31IeMeHTa (j =
1,2, .., M)

N
1
Pj=% 28 (A.13)

n=1

an e ‘,f{") =j’
10, ecnu VM 2 j,
6) cocraBnsoT MaTpHuy cBs3HocTH [ Cy |

rae S

N
Z HUan

o ="-‘—'-F-— , (A.14)

A€ i U j— HOMEpa HCNONb3YEMbIX 3IEMCHTOB;
H,-j,,— KOJIMYECTBO Ciy4yaeB, KorJa B n-M YKOPOYEHHOM anropurMme {(psaay

uncen V™) aneMcHT j (4MCNO j ) CreayeT 3a 3AEMEHTOM i (YUCTIOM J);

- 7) nepBLIM 3MEMEHTOM §; 1S pa3MCLUCHHR BbHIOMPAIOT 3/IEMEHT j, 1S KOTO-
pOro 3HayeHHe BENHYHHBI P); — MakCMManbHoe;
8) BTOpLIM 3NEMEHTOM Sé ANst pa3MellieHUs BLIGUPAIOT 3NEMEHT j, ANsl KOTO-

poOro 3HaueHHe BeJIMYMHBI @; = sz + CSU- — MaxkCHMa/bHOE (TIpH j # §));

9) B oblIeM cnyyae anst BHIOOpa Ha m-M MIAre 3JEMEHTa Ui pasMeLleHHs
PaccuMThIBAIOT psia uncen a;= P, + Cg, |; AN BCEX 3HAYEHUH j, HE PABHBIX yXe
Pa3MEUICHHBIM Sy, 5, ..., Sy, . ECi nipu 3TMX 3HauYeHUAX j BenwuuHa @; = 0, war
NpoLeAYPbl YBETUIKBAIOT HA €AMHHLY M PACCYHTBIBAIOT 3HAYEHUs BEIHUMHDI @; =

=P+ T CSmu' B atom cnyyae npu BbiGOpE CleAyIOWIErO S, 37€MEHTa wiar

MpoLeAypbl CUMTAIOT PaBHBIM (m + 2);

10) ecnn npu BuiOope oticpeAHOTO INEMEHTA NMPH HECKONBKMX j 3HAYEHMS
BEJIMYMHMI d; paBHBl ¥ MAaKCHMMA/IbHBI, TO B KaYecTBEe OCHOBHOTO GepyT 110601 13
OTMCUCHHBIX IEMCEHTOB (NPETCHACHTOB) M NMPOAOJXAIOT MPOUEIYPY, 3allOMHUB
NP4 3TOM HOMEp luara, TOCAeNOBaTeNBHOCTh YXe Pa3sMElUCHHBIX 3JIEMEHTOB M
HOMEpa OCTAaBIIUXCSH FIPETEHACHTOR. 3aTeM Noc/e NOAYUCHWs BapyaHTa Nociaeao-
BaTeILBHOCTU pa3MeELLICHUSI BO3BPAlLAIOTCH HaA llar, HOMep KOTOporo ObL1 3arnoJi-
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HeH, OepyT 33 OCHOBY ApPYroil OTMEUYEHHBIH 3NIEMEHT M TNONYYAIOT €Ll OAMH
BapHaAHT pa3MelileHnA; |

11) ecnu B npouecce npoueaypbi Homep wara pased (7 + 1), a nocnenosa-
TENIBHOCTL PA3MELUCHUS 3MEMEHTOB €lUe HE OMpeaesieHa, To HOMep Liara NpUpas-
HHUBAIOT K efMHHULIE U s BbI6opa oyepeHOTO 3JIeMEeHTa BLIYUCIAIOT BETUUYHHY

a; = P;; + Cg ns Bcex 3HAUYEHUM j, HE PaBHBIX HOMEPAM YXE pasMELEHHBIX
m+lj

MEMEHTOB S}, S, ..., S,

12) IS KaXI0ro NONYHEHHOro B PE3YbTAaTe OMTMCAHHOIM MpPOoLIeAYpPLl BApHAHTA
Pa3MCLUCHUA BbIYUCIAIOT HOPMMPOBAHHOE B3BCIICHHOE CpelHEe KOJIMYECTBO
fepecTaHOBOK 3neMeHTOB M), puxoasiueecs Ha olMH 3NEMEHT NPH BHINOJHEHHH

BCEX aJITOPUTMOB BBOJA KOMaH, pacropsaXeHKH U cooblueHnit no ¢popmyne

5 w,| (Vo) - 14 3 | ma (ven) - o (v
=2

FU)= n=1

o . (A15)

Z

rne ITM, (V,‘”’) — NOPAAKOBbIA HOMEP B PALIMOHATBHOM /-M BapMaHTe pasMelleHHS

snementa V",
13) nioka3arens pauMOHA/NBHOCTH KOMIIOHOBKH Z, BBIYMUCAAIOT 110 dopmyne

Zy= FO —min FO), (A.16)

rae min FY) — MuHMManbHas M3 paccYMTaHHBIX OLEHOK PAlMOHANLHBIX BAPHaH-
TOB pa3MeLlECHHs;

5 w,,[nMo (vem)-1 ) | vy (Vi) - ”Mo("r‘f’l)l]
_n=1 =2

F°= e ., (A7)
g

roe [TM, (V,(”)) — MOPAAKOBBINl HOMEP B PEATH30BaHHOM BapHaHTE Pa3MELICHHS
(8 psiay uncen { V%)) anementa c womepom V™ (uucna V™),

A.6 AnaiuTHyecKas OHEHKA YNOPAJOYEHHOCTH PAMEIICHHS 3/IEMEHTOB TYIbTA

[Tpyn oLEHKE YTIOPANOUEHHOCTH Pa3MEUIEHHUA SNEMEHTOB NYAbTA ONPEAENAIOT
CTeNEeHb OTKJIOHEHHMSA TOCEI0BAaTEIbHOCTH KUCIIOIb30BAHUA 3/ICMCHTOB NyJIbTa OT
pPalMOHANBEHON YNOPAJZOYEHHOCTH.

HUcxoaHbIMH JaHHBIMH /IS OLUEHKH YNOPSIAOYEHHOCTH pa3MelLeHHsA ABIsAeTCA
COCTaB BO3MOXHBIX AJINOPUTMOB BBOJA KOMaH[, pacriopsXeHHMH M COOOLIECHHHA.
fipu 3TOM K03¢PHUMEHT BecoMOCTH n-ro anroput™a (n =1, 2, ..., N) pasen W,
rae N — Ko/JIn4ecTBO BO3MOXHBIX aJITOPUTMOB BBOJA,

OueHKy i1 xaxaoro M3 N BO3MOXHBIX aJiTOPHTMOB IMPOBOAAT CACOYIOLLMM
obpasoM:
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1) Ha nucre OyMary B ofnipeaeneHHoM Maciutabe BHIYEPUMBAIOT pa3BEPHYTYIO
GPOHTATLHYIO MPOCKUMIO NMEpeaHHX NaHeAeH MyabTa M Ha Heill OTMEYaloT TOYKH
pa3sMeELLCHHUA JIEMEHTOB NYAbTa OTHOCUTENBHO TOPU3OHTANBHOM X U BEpTHKalb-
Ho#t Y oceit. OcH npoBoaAT yepe3 GQyHKUNOHANLHBINA LICHTP MaHend HHGopMaliMin,
HaxoAsLieHcsa Ha YPOBHE I/1a3 oneparopa,

2) Ha BbluepYCHHOW pa3BepHYTOH (PPOHTAIBHOH NPOCKIIMM BBIYEPYHUBAIOT
rpaHHUbl 30Hbl ONTHMAJIBHOTO pa3ftHueHUs (30Ha 1).

[Tpy1 Mcnonp30BaHUU B KaUeCTBE OCHOBHOTO cpeacTBa oTobpaxeHusi uHpop-
MalM¥ MHAMKATOpPA ¢ RAAOCKMM H300paxeHHEM MMM CTPENOYHOro MHAWKATOpa
rpaHMLbl 30HbI | OonNpeaensoT No ACNYCTUMbBIM yriam obB3opa MHAKKATOpa COOT-
BETCTBYIOWIErO THNA (CM. A 2).

[Ipu oTCYTCTBHM OCHOBHOIO CpeACTBa OTOOpaKeHHSA rpaHMLbI 30HbI 1 onpe-
JeNdI0T Mo AONMYCTUMLIM yrjiaM 0630pa BaXHbIX H HacTO MCMNOJSb3yeMbIX CpelCTB
oTobpaxeHna nHpopMaumn (cMm. A.2);

3) mnAa KaXxAoro 3JIEMEHTa NyJAbTA YNPaBICHUA H3MePAIOT ero MHHUMAaJIBHOE
paccrosHue ot ocet Xu Y (X, m Y,), KoTopbie 3aTeM OTK/IABIBAIOT C YUETOM 3HAKA

B NPAMOYTOJIbHBIX CHCTEMax KoopauHar (X ,v u Y ,u) B nocienoBaTeNbHOCTH,

OrnpeacnsieMoil n-M aJITOPUTMOM BBOJIa KOMAaH, PAcHOpPSXKEHUNH U COOOLIEHHM,
rJle Ha OCH L OTK/AJIbIBAIOT HOMEP OYEPERHOTO 11ara anropuTMa.

Touku Ha rpadmke B cHMcTeMe KOOpPAMHAT X ,u M Y ,v Ha ouepenHOM Luare

ANrOPUTMA HYMEPYIOT B COOTBETCTBUM C HOMEPOM 3JIEMEHTa MyNbTa, NPUMEHsIe-
MOT'0 Ha KOHKpPETHOM ulare;

4) Ha NOCTPOCHHBIX rpadHKax Yepe3 TOUKY C MAKCHMAIbHbIM 3HAYeHHEM
KOOpIHHAT X, (WIH ¥,) NpOBOAAT NpAMYI0, NAapaieabHYIO OCH L. 3aTeM NPOBOAAT

AHAIOTMYHbIC NWHKH YCpe3 BCE NMOCACAYIOLINE 3MeMeHThl. Ecnn Ha Ty win vHyo
NpsAMY10 |4 NMONAAAIOT ABa WM Gojiee 3JIEMCHTOB, TO HE3aBUCHUMO OT 3HAYEHHMA L
3TH SNIEMEHTHI CYUTAIOT CTPYNINUPOBAHHBIMH 110 YPOBHIO ]

5) Ha NoOCTpPOEHHBIX rpadHMKax HAHOCAT JUHHM, ONPEACHAIOUIME I'PAHHLIbI
30HHI 1;

6) Ha rpadrkax X(v) u Hv) 3IneMeHTBl OOBEAMHAIOT B BEPTHMKAIbLHBIE U

- TOPM3OHTAJIBHbIC FPYTINbI B C/y4yae, ¢CJH OHH COCTaBJISAIOT HEMPEPLIBHLIA Pl C
KOOpPAMHATAMH, OTBCYAIOWIWMH YCIIOBHIO:

XU+I-XUSG¢; Yu+l—YuSG¢, (AIS)

riac a4, — TPEXKpPaTHOE 3HaUYeHHeE yrna GoBeabHOTO 3pEHHUA (ag = 3°), BbIpaXeH-
HOC¢ B IMHEHHBIX €AMHHLIAX;

HAaKIOHHOE IPYNNUPOBAHME NPOBOAAT 0ObEeAWHCHMUEM HE MEHee TpeX rnocie-
AOBATCIbHO NPUMEHAEMbIX JICMEHTOB, OTCTOALUUX OT THHUM MaplupyTa UX MpHU-
MEHEHHSI Ha BEHYMHY dg,. HaknoHHoe rpynrMpoBaHue 371eMEHTOB TIPOBOAAT
TOJIBKO B Npeaesax KaxIon 30HbI;
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7) no pe3ynbTaTam rpynnupoBaHUs BhIYMCAAIOT KO3PPULIMCHTDI IPyNHpye-

MOCTH 3IEMEHTOB N f\,((’}{; B KaXA0M 30He 1o GopMyne

) 1y U
ran - Vvt oRt )+ a2

M x) 2 (Uogm - 1) ' (A-19)

TA€ Vg .y — YHCIO BEPTHKANBHDBIX TPYNI {FOPU3OHTATBHBLIX IPYNN);
Uy, p — YMCHO HAKNOHHBIX Mpyni;
Hyp — YHCIIO YPOBHEH IPYNNUpPOBaHNS;
Vogy — OOLLEE YHCIIO /IEMEHTOB,
8) BBLIMHMCAAIOT CTENEHb CAYYAaHHOCTH B Pa3MELLUCHHH 3JIEMEHTOB, KOTOpas

XapaKTepH3yeTcsi K03 HULHEHTOM B ;‘{;;, no dopMynam:

Tl
Yobw ~ 1

Z (Xu+ 17 Xu)2
X(”)_ - vyl - ’

) (.Xu)2

v=l

v i
Y obul’ = 1’

I
Yoous — )

2
Z] (Yu-rl‘ Yo) Yﬁé”)
B [ V= T , w , .
v ,m i y I (A.20)

X ()

rae X, ¥, — COOTBETCTBYIOLLME KOOPAHHATHI 3JIEMEHTOB NyNbTa;

v=]

v L6 — KonnuecTBO 1IaroB MaplLpyTa NpUMEHEHHS 3MEMEHTOB B 30He | ¢ yueToM

(PUKTUBHBIX 31eMEHTOB ((PUKTUBHLII 3JIEMCHT — OTPE30K IPaHMLbl 30HbI |, Haya-
JI0 M KOHELl KOTOPOTo (PHKCHPYIOT COOTBETCTBEHHO MOMCHTBI IIEpexoAa MapLIpyTa

TIPUMCHECHUSA 3EMCHTOB NynbTa K3 30HH | B 30HY Il u ofparHo);
Y ({{m — KOJIMYECTBO LUATOB MaplipyTa NPpHMEHEHHA 31¢MEHTOB B 30He 1] ¢ yueToMm

3/ICMEHTOB 30HbI I, ¢ KOTOPbBIX HAYHHACTCH U 3aKaHYNBACTCA MapLIpPYT,

9) HopMHpyeMbiii KO3(PHRUMEHT B’ﬂwﬂ)

X(Y)
Blﬂ(llﬂ) B :’Y![){')[ (A 21)
XY 4 )

10) cyMMapHBbili TOKa3aTeNpb YIOPSAOYEHHOCTH No 30Ham I v 113 i((l}"; BbIMKC-

NS0T 1o ¢opmyie
18



IRTA 1

5 }((1{,; _Bxw ; nxm. (A.22)

11) o611y10 ynopsinoMeHHOCTb 3/1IEMEHTOB 1O 0cIM X U Y ¢ yUeTOM B3aMMHOTO
BIUAHNA 30H [ n I 3y y BhiuMCAsIOT NO opmyne

I I
Sxry=0x(r)+ 55{()’) - 81’\’(}’)5/\’(}’) (A.23)
H U1 BCEro Iy/1bTa NMPH BuINOAHEHUH W-ro anropurMa obuuyio YNOpAROYEHHOCTD
3NEMEHTOB 835, BRIYHCAAIOT No dopmyne

Oy+ 8
8o =~ s (A.24)

12) o6u1y10 ynopsaaoYeHHOCTb pa3MElleHHS 3NIEMEHTOB C YYETOM BECOMOCTH
KaX0ro n-ro anropurMa Z; BbIMMCAAIOT Mo dopmyne

N
zy=2, SoouMWn. (A.25)

n=1
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