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Breneuue

Hacrogimuit ctaHpapT aBideTcd 6a30BbIM HOPMATUBHBIM JOKYMEHTOM, B KOTOPOM MU3JI0KEHBI OOIIINE
PYKOBOIAIINE IIPUHLIMIILI U3MEPEHU U OLIEHKU MEXaHWYECKOM BUOpALIMU CTATOPHBIX 2JIEMEHTOB MAIIIVH,
HAIIpUMED OILIOPp IIOAIIMUIIHUKOB. TpeboBaHMY K BUOPALIMOHHBIM H3MEPEHUIM W KPUTEPUU OLIEHKU
COCTOAHUA MAIlIMH KOHKPETHBIX TUIIOB YCTAHABJIMBAIOT B CTAHAAPTAX HA 5TU MAIllMHBI, pa3padaTbIBacMbIX
Ha 0a3e JaHHOTO CTaHIapTa.

Jta MHOIMX MalllMH pe3yJIbTaTbl U3MEPEHUN BUOPALIMU CTATOPHBIX 2JIEMEHTOB ABIAIOTCA TOCTATOY-
HBIMU JUIA aJC€KBATHOM OLICHKM YCJIOBUIM HAJCKHOCTU MX SKCIUIyaTalluM, a TAKXKEe BIMSHUA Ha paboTy
coceIHUX arperaroB. OIHAKO UIA HEKOTOPBIX MAIlMH, HAIIpUMEP ¢ TUOKMMU pPOTOpaMU, U3MEPECHUSI
BUOpALIUM HAa HEIIOABVIKHBIX YACTIX MOI'YT 0Ka3aTbCd HEJAOCTATOYHBIMU. B 3TUX CiIydyasx OCYILECTBIAIOT
TAKKE M3MEPEHUI BUOpALlMM BPALIAOIIUXCA POTOPOB, T. €. HAAECXKHBIN KOHTPOJIb JOJDKEH 0a3UpPOBATHCS
Ha pe3yJibTaTaXx U3MEPEHNU BUOpallMM KaK CTaTOPHBIX, TaK U POTOPHBIX JIEMEHTOB.

Pe3yiibTaThl U3MEPEHUN BUOpaLlMM MOTIYT OBITH MCIIOJIB30BAHBI IIPU 3KCIUIYyaTALMOHHOM KOHTPOJIE,
IIPUEMOYHDBIX UCIBITAHUAX, IMATHOCTUYECCKUX U AHAJIUTUYECKUX UCCIEA0BAHUAX. JaHHBIN CTAHAAPT B -
eTCSI PYKOBOJACTBOM TOJIBKO ITO AKCIUIYATALIMOHHOMY KOHTPOJIKO BUOpALIMY U U3MEPEHUAM BUOpALU IIPU
IIPUEMOYHBIX UCIIBITAHUAX 000OpPYIOBaAHUAL.

B craHmapre MUCIIOJIB30BAaHBI TPU OCHOBHBIX IIapaMeTpa BUOpalMU: BUOpOIIEpEMEIEHNE, BUOPOCKO-
POCTb U BUOPOYCKOPEHUE, — U HAH IIOPSAOK YCTAHOBJICHUS MX IIPEACIIbHBIX 3HA4YCHUM. BbIToJHEeHUE
[IpeularacMbIX PYKOBOAMAIIMNX IIPUHIIMIIOB B OOJIBIIIMHCTBE CIYYA€B JOJDKHO IapaHTUPOBATH VIOBIETBOPH -
TEJIBHYIO paboTy 000pYyIOBaHU.
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M E XT OCYIAPCTIBEMHUHU B A CTAHIATPT

BuOpanus

KOHTPOJIb COCTOSSHUS MAIIIMH IO PE3YJLTATAM U3MEPEHUN
BUBEPAIIUU HA HEBPAIIAIOIIMXCS YACTAX

Yactbp 1. Od0mue TpedboBanus

Mechanical vibration. Evaluation of machine vibration by measurements on non-rotating parts.
Part 1. General guidelines

Jlata sBenennsa 1999—07—01

1 ObJIACTb IIPUMEHEHHNA

Hacrosamuit ctagmmapT ycTaHABIMBAeT OOIIME YCIOBUS U ITOPSAIOK OIIPEACIIEHUSA U OLIEHKU BUOpALIV -
OHHOI'O COCTOAHMS HA OCHOBE M3MEPEHUNUM, BBIIIOJIHAECMBIX Ha CTATOPHBIX 3J€eMEHTaxXx MaiunH. Oomiue
KPUTEPUN OLIEHKM, OCHOBAHHBIE HA U3MEPEHUIN KaK COOCTBEHHO 3HAYCHUM I1apaMeTpoB BUOpaLlMU, TaK U
3HAYEHUI MX M3MEHEHHNU, OTHOCAIIMECA KAaK K 3KCIUIyaTAllMOHHOMY KOHTPOJIXO, TaK U K IIPUEMOYHBIM
HNCIIBITAHUAM, JOJDKHBI OBITH YCTAHOBJIEHBI C YYETOM HEOOXOAMMOCTH OOECIICUUTD CIIEAVIOIINE (PAKTOPHI:

- OE30IIaCHYIO IIPOJOJDKUTEIBHYIO paboTy MAIllHBI;

- OTCYTCTBUE BJIMSAHNS BUOpaliMM MAaIlIMHBI HA paboTy COCEIHMX MAIlIVH 1 MEXaHU3MOB.

Hacroamuit ctaHmapT pacIpocTpaHSIeTCI Ha BHOpalMIO, CO30aBAEMYK0 CaMOM MAaIlIMHOM, N HE
pacCIIPOCTPAHAECTCSA HAa BUOPALIMIO, IIEPEIABAEMYIO U3BHE.

YrioBasg BuOpauys B JaHHOM CTaHJIApPTE HE pacCMaTpUBaCTCH.

2 HOPMATUBHBLBIE CCBLIKHA

B HacToseM craHaapTe UCIIOIb30BAHbBI CChUIKM Ha CIICAVIOIINE CTaHIAPTHI:

['OCT 24346—8&80 BubOpauus. TepMUHBI 1 OIIpeAeIeHUS

['OCT 25364—97 ArperaTsl HapoTypOUHHBIE cTallMOHApHBIe. HOpMBI BUOpannu o11op BaJIOIIPOBOIOB
1 0b11IMEe TPeOOBAHUA K IIPOBEACHUIO U3MEPEHU

[OCT UCO 2954—97 BubOpauusga MallliH ¢ BO3BPATHO-IIOCTYIIATEIBHBIM U BpPalllaTEeIbHBIM JIBMXKE -
HUeM. TpeboBaHUS K CPEACTBAM M3MEPEHUN

3 OIIPEJAEJEHUSA

B cranmapre mcrionn3oBadbl TepMUHLL 110 T OCT 24346.

4 AISMEPEHUE BUBPALIUUA

41 UsMmepsgaeMble XapaKTepUCTHUKHU

4.1.1 Jluanazon wacmom

H3MepeHnd BUOpalluM CIISAYVET IIPOBOAUTL B AMAIIA30HE YACTOT, OXBATHIBAIOIIEM YACTOTHLIN CIIEKTD
KoJjiebaHu MalinHbl. HlnpuHa guarna3soHa 4acToT 3aBUCUT OT THUIIA MAIlIMHBI (HAIIpUMEDP, AMAalla30H YacToT,
HEOBXOAMMBIN JUTA OLIEHKHU LIEJIOCTHOCTU ITOANIUITHUKOB KAYeHUA, JOJKEH BKIIHOUATDL B Ce0s 4aCTOTHI 6oJiee
BBICOKME, YeM JUIA MAIVH ¢ ITIOAINUITHUKAMU CKOJIBLKEHU). PeKOMeHaa1Iu 110 BBIOOPY AMAIIa30HA YACTOT
JUISL MAalllMH KOHKPETHBIX TUIIOB HOJIKHBI OBLITH IIPUBEACHBI B COOTBETCTBYIOIINX CTAHAAPTAX, HAIIPUMED
U TApOTYPOMHHEBIX cTaunoHapHLIX arperatoB — B ['OCT 25364.

I1 P UMCUYHAdHMHAUC— B I[TPOIIJIBIC T'OJIbI KOHTPOJDb BI/I6I)E[HI/IOHHOI’O COCTOHAHHNUA B OCHOBHOM CBASbIBAJIN C

NU3MEPECHUEM BUOpaliii B PUKCUPOBAHHOM auariazoHe dactor 10...1000 I'm m onmeHKOM cpeaHero KBaapaTU4eCKOTO
3HA4YCHMS BUOPOCKOPOCTH B 3TOM AMAalla30HE; TPeOOBAHUS K COOTBETCTBYIOIIUM CpeACTBAM U3MEpPEHUN IIPUBEICHDI B

['OCT UCO 2954. OnHako Urd MallvuH HEKOTOPBIX TUIIOB MOTIVT ITOTPEOOBATHCI U3MEPECHUI B APYIOM IMUAIIA30HE
JacTOT M WHBIX IIapaMeTpOB BUOpaliN.

HN3nanue opuumaabHoe
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4.1.2 Usmepsgemasn eeauquna

Hcxonda U3 neie IaHHOIO CTaHAapTa B KAUECTBE U3MEPSIEMOM BEJIMUMHBI MOXET OBITh MCITOJIB30BaHA
OIlHA U3 CIEAVIOIIHUX:

- BUOpoIepeMellicHUEe, B MUKpPOMETPaX (MKM);

- BUOPOCKOPOCTh, B MWUIMMETPAaX Ha CEKYHAY (MM/C);

- BUOPOYCKODEHHE, B METPaX Ha CEKYHAY B KBazapaTe (M/c?).

[TopssnoK HMCHOABL30BAHUS, CIAy4Yad NPUMCHCHWUS WU OrPAHUYCHUS, HAJTATACMBIC HA STHU BCIWYHHBI,
PAaCCMOTPEHBI B pasaeie 6.

Kak npaBuio, a1 BUbpanmy, u3MepsaecMod B IIMPOKOM AHAMA30HE YACTOT, HE CYLIECTBYET MPOCTBIX
COOTHOLICHUMA MECXAY BHOPOYCKOPEHMEM, BHOPOCKOPOCTBIO M BHOPONECPEMECIICHHUEM, 4 TAKXE MEXIY
MAKOBBIMH M CPSAHUMM KBAAPATHICCKAMM 3HAYCHUSIMM BHOpAIIMOHHBIX BEaIWYWH. Kpatkuii aHamm3
[IPUYMH STOI0 JaH B NPUWIOXEHUU A, B KOTOPOM IIPUBEACHBI TaKXE HEKOTOpPBIE TOYHBIE 3aBUCUMOCTH
MEXKIY YKa3aHHBIMM BHIILIE ITapaMeTpaMM IUIS CIy4asi, KOrja 4aCTOTHBIE COCTABJISIOIME BUOpALIUA U3BECT-
HBbI.

Cnenyer 4eTKO OIIpeleisaTh, 10 KAKOMY IIapaMETPy BUOpALIMH OLICHUBAIOT BUOpAIIMOHHOE COCTOSTHUE:
pa3Maxy BUOpoIepeMellleHUsI, CpeHEMY KBaApaTUIECKOMY 3HAYEHUIO BUOPOCKOPOCTH M IIP.

4.1.3 3nauenus napamempoe subpauuu

Ilox 3HAaYEeHUEM mapaMeTpa BHOpaLlUU I OMPEACICHHOIO IOJIOXCHUS U HANIPABICHUSA U3MEPCHUM
[MIOHUMAIOT PE3YJAbTaT U3MEPEHUM, BBIIIOJHCHHBIX C IIOMOILBIO OOOPYAOBAHUS, YAOBICTBOPSIOILETO TPEOO-
BaHMSM pasaecia Jd.

Kak mpaBWiio, mpu KOHTPOJIC IMPOKOMNOJIOCHOM BHOpaliMy MAIIMH POTOPHOIO THUNA B Ka4YCCTBE
OLICHUBACMOI0 IMapaMeTpa MCIOJB3YIOT CPEAHEE KBAAPATHUYCCKOEC 3HAUCHUE BHOPOCKOPOCTHU, IMOCKOJIbKY
OHO CBSI3aHO C SHEprucu xoiacdbanui. B psiae ciaydaeB, 0HAKO, IIPEAIIOYTUTEIBHO UCIIONb30BAHUE APYIUX
[IapaMETPOB: CBSI3aHHBIX C BUOpOIIEpEMEILICHUEM WIM BUOPOYCKOPSHUEM MJIM IIMKOBBIX 3HAYCHHUM BMECTO
CpPEeIHUX KBaZlpaTHYCCKUX. B 5THX cay4yasix JOJDKHBI OBITh UCIIOJIB30BaHbI APYTHE KPpUTEPUHU, KOTOPHIEC HE
BCEIa CBSI3aHBI IIPOCTHIMHA COOTHOINCHUSIMHA C KPUTCPHUSIMH UISI CPECAHMX KBaAPATUJYCCKUX 3HAYCHUM
BUOPOCKOPOCTH.

4.1.4 Ypoeens subpayuu

OOBIYHO M3MEpPESHUS MPOBOASIT B PA3IMYHBIX TOYKAX B ABYX WIM TPEX B3aUMHO NEPHCHAUKYISIPHBIX
HAITPABJICHUIX, YTO MO3BOJISCT MOJAYUYMThL HAOOD 3HAUCHUM ImapaMeTpoB BUOpanuu. I11oa ypoBHEM BUOpaliuu
MAIIMHBI IOHAMAIOT MAKCUMAJIBHOC 3HAUCHUE BUOpALIMU, U3MEPEHHOM B OJHOM OMPESACICHHOMN TOUYKE WA
CPYHIIC TOYEK B BBIOPAHHBIX HAMPABICHUSX, IPHU ONPCACACHHBIX YCIOBHUSX M YCTAHOBUBIICMCS PEXUME
pPabOTHI.

BubpanmoHnHoe cocTossHHUEe MalllMH MHOTHMX THIIOB MOXET OBITh OLICHEHO I10 YPOBHIO BUOpALIUHU IS
OIHOM TOYKM M3MepeHUsi. OQHAKO 11 HEeKOTOPbIX MAllIMH TaKOM ITOAXOH SBJISIETCA HeIpHeMJIEMbIM U
YPOBHH BHOpAIIMM CJeAyeT OIpelcasiTh HA OCHOBE HEe3aBUCHUMBIX U3MEPEHUM B psiic TOUYEK.

42 ToOdyKXxHU HM3MepeHHH

N3MepeHus cienayeT IMpOBOAUTHL HAa MOAIIMITHUKAX, KOPIIyCaX IOAIIUITHUKOB WIXA APYTHUX DJIEMEHTAX
KOHCTPYKIIAH, KOTOPBIE B MAKCUMAJIbHOMU CTCIICHMU PEAarupyIOT HA TUHAMMYCCKUEC CHJIBI U XapaKTECPU3YIOT
o01Iee BHUOpPAIIMOHHOE COCTOSSHHUE MAIIWHBI. THUOWYHBIE HNPUMEPHI PACHOJOXCHHUS TOYEK WH3IMCPECHUS
IIPUBCICHBI HA pUCYHKax la—1.

Bepmukanbras BepmukansHas

= k-j S ey [ opu30H -
‘ manbHaa
Pucynok 1la — To4yku U3MepeHUs Ha OIope Pucynok 10 — Touku uamMepeHHUsI Ha KOpIIyce
MOJIIUITHUKA MOALIMITHHUKA
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PucyHok 1B — Touku U3MepeHHUs Ha
MAJIBIX JMCKTPUICCKHUX MAITHAHAX

PucyHox Ir — Touykyu U3MepeHHS Ha

JIBHUTAaTEIIC
PucyHOK 1a — Touyku u3MepeHUd Ha BEPTUKAJIBLHO

YCTEI,HOBJIGHHOIUI MAIIIUHC

ITomHYIO OLIEHKY BHOPAIIMOHHOTO COCTOSTHUSI KPYITHBIX arperaToB HJAlOT PE3YJIbTaThl U3MEPECHUUN B
KOHTPOJMPYEMBIX TOUYKAX B TPEX B3aUMHO NEPINECHAUKYISIPHBLIX HAMPABICHUAX, KaK YKA3aHO Ha PHUCYHKAaX
la—1px. Kak npaswio, mogoOHasi MOJHOTA U3MEPCHUM TPEOYETCS TOJNBKO IS IIPUEMOYHBIX UCIIBITAHUM.
IIpu »KCIIyaTallMOHHOM KOHTPOJIE OOBIYHO BBINOJMHAIOT OJHO WIM JABa M3MEPECHUA B PpaauaIbHOM
HaIIpaBICHUH [KaK MPaBWIO, TOPU3OHTAILHOM H(MIM) BepTUKAIbHOM]|. KpoMe TOro, JOMOIHHUTEIBHO
MOXHO TaKXe€ IIPOBOAUTL M3MEPEHHUS OCECBOM BHOpalliM, OOBIYHO B MECTE€ PaCHOJOXECHHS YIIOPHOTO
ITOIIIMITHHAKA.

PacrmonoxeHne TOYEK HU3MEpPEHHUSI OIS MAallMH KOHKPETHBIX THUIIOB IODKHO OBITH IIPHUBESACHO B
COOTBCTCTBYIOIIIUX CTAaHIAPTAaX HAa MAIIMHBI 5TUX THUIIOB.

43 TpeOOBaHUMA K COCTOSHMUI MAaUIMUHB ONPHU BKCHIYATAaILHMUOHHOM
KOHTpDOIIE

DKCIUIYaTAallMOHHBIN KOHTPOJIb BHIIOIHSIOT TOJIBKO IIPH ITOJIHOCTHIO COOpaHHOM HA MITATHHIX OIIOpaXx
MAaIlITMHE Ha MECTE €€ 3KCIUIyaTalluH.

44 TpeboBaHUgd K onlopaM MAaUIUWHB ONPU NPHUEMOYHBIX UCHBITAaHHSHIX

4.4.1 Ha mecme s3xcnayamauuu

Eciu npueMOYHbBIC UCHIBITAHUS ITPOBOIAT HA MCCTEC SKCIUIYaTAllMM, POTOPHI JOJLKHBI OBITh YCTAHOB-
JIEHBI Ha IITAaTHBIE ONTOPBI. B TOM ciydyae BaXXHO, 9YTOOHBI IIPH IMPOBESACHHUH IIPUCMOTHBIX UCITBITAHUN OBLUTHA
CMOHTHPOBAHBI BCE€ OCHOBHBIC AJEMCHTHI MAIIMHEI, UIS TOJOBHBIX OOpa3IiOB MAIIIMH STO TpeOOBaHHUE
SIBJISICTCS O0S13aTCIIbHBIM, A TSI CCPUMHBIX MAIlIMH, €CJIU 3TO HEBO3MOXHO, OLICHOYHbIC KPUTCPUHM JOJDKHBI
OBITH COOTBETCTBYIOIIMM O0pa3oM KOPPEKTHPOBAHBI. Pe3yabTaThl CpaBHEHUS BUOPALIMOHHOIO COCTOSHUA
OMHOTHUITHBIX MAIlIMH, VCTAHOBJICHHBIX Ha pa3/IM9IHBbIX (PpyHAaAMEHTaX, COIIOCTABUMBI JIMIIL IIPU YCIOBUM
CXOICTBA TUHAMHUYECCKHUX XapaKTEPUCTUK (PYHIAMECHTOB.

4.4.2 Ha ucnuumamenvnom cmenoe

HeobxomMo cO3aTh YCIOBHS, ITPU KOTOPHIX UCKITIOYACTCH COBIMAIEHUE YaCTOT COOCTBEHHBIX KOJIC-
0OaHMMA MCIBITATCIPHOM YCTAHOBKH C YaCTOTOM BpAILlICHHUS MAIMHBI WIX C KAKOM-JIMOO M3 €€ MOIIHBIX

3
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rapMoHUK. OOBIYHO I10JIAraT, YTO JAHHOE TPEOOBAHME BLIIIOJIHIECTC, €CJIM 3HAYECHNE TOPU30OHTAIILHOUN U
BEPTUKAJIBHOM BUOpAIIMM HECYILIMX 3JIEMEHTOB (PYHIAMEHTA BOJIM3U OIIOD IOAIIUITHUKOB HE IIPEBBIIIACT
50 % 3HadeHmda BMOpaIMM COOTBETCTBYIOIIETO IMOAINWITHUKA B TOM JXe HalIpaBiIeHUU. McrpiTareanHas
YCTAHOBKA HE AOJ/DKHA BBI3BIBATH TAKXKE U3MEHEHUM 3HAYEHUA KaKON-JIMOO M3 OCHOBHBLIX COOCTBEHHBIX
yacTOT MAalllMHBI B 3KCIUIyaTalliy. EcCiIM pe30HaHChI OIIOPLI YCTPAHUTH HE YHAAETCS, CIIEAYET IIPOBOJIUTD
IIPUEMOYHBIE UCIILITAHUS ITOJIHOCTBIO COOpaHHOU MAIIMHBI HA MECTE 3KCIUIyaTalllu.

[IpneMo4YHbIE MCHBITAHUA MAaIIWH HEKOTOPBLIX KJIIACCOB, HAIIPUMEDP HEOOJBIINX 3JIEKTPUUECKUX
MAIIIVH, IIPOBOJYT HaA VIIPYI'OM OCHOBAHUMU. B 3TOM cCilyyae HU3INNE COOCTBEHHBIE YACTOTHI CUCTEMBI
MAIllMHA — UCIIBITATELHBIE OIIOPBI, PACCMATPUBAEMOM KAaK KECTKOE TeJI0, HOJDKHBI OBITH MEHee | />
MUHUMAJIBHOM 4aCTOTBHI BO30YVKIeHUA. COOTBETCTBYIOLIME YCIOBUA OIIMPAHUIA MOI'YT OBITH JOCTUTHVYTEHI
[IyTeM YCTAaHOBKY MAIlIMHBI HA VIIPYTOOIIUPpAOIINCA PYyHIAMEHT (OCHOBAHUE) WIN € IIOMOILIBIO CBOOOIHON
[IOABECKM HA MATKUX IIPYKMHAX.

45 YCcil1oBUYd DKcCcUJyaTallunUd MallUH I

OLleHKa ypOBHY BUOpaAlMM OOJDKHA OBITH IIPOBEACHA IIOCIHE TOCTUKEHUS HOPMAJbHBIX YCIOBUU
SKCIDIyaTaliv. /lOIMOJHUTEIbHBIE U3MEPEHUA TIPU APYTUX YCIOBUAX HE JOJDKHBI OBITH UCIIOJIB30BAHBI I
OLIEHKM BUOPALIMOHHOTO COCTOSHUS B COOTBETCTBUU C pas3lelioM 6.

46 OnuenkKka BuUOpauUuUu, HABOAUMOHN BHEIMHUMU UCTOUYHUKAMU

OLIEHKY BJIMSHUS BUOPOAKTUBHOCTU OKPYKAKIINX MEXaHU3MOB Ha BUOpALIMIO KOHKPETHON MAIIIMHBI
IIPOBOIAT HA OCHOBAHUMU PE3YJILTATOB U3MEPEHUU HA OCTAHOBIECHHON MalllHe. ECIIN M3MepeHHOE 3HaYe-
HUE ITapaMeTpa BUOpALIMY [IPEBBIILIAET */ 1 PEKOMEHAYEMOTO TIPEAETILHOTO 3HAYEHUA, CIIEAYET IIPUHATH MEPDI
110 YMEHBIIEHUK® 3TOr0 BIVUSAHUA.

S KOHTPOI/IbHO-USMEPHUTEI/IbHAA AIIIIAPATYPA

KOHCTPpYKIIMA KOHTPOJILHO-U3MEPUTEIBLHOM alllaparypsl (Jajgee — armaparypa) Jo/DKHA 00eCIIeun-
BaTh €€ HOPMAaJIbHOE (PYHKUMOHMPOBAHUE B YCIOBUSX IIPOBOAMMBIX MU3MEPEHUU (TEMIIEpaTypa OKPYXKAaK0-
e cpeabl, BJIAXKHOCTL Bo3ayxa U T. nA.). Ciaeayer ocoboe BHUMMAHUE VACJIUTb KPEIDIEHUIO
BUOpOIIpe0Opa30oBaTesIsd U YOSIUTHCA B TOM, YTO 3TO KPEIUICHNE HE U3MEHACT BUOPAIIMOHHBIE XapaKTEePHC-
TUKW MAlIHBL. 1peboBaHMA K allriaparype, IIpeaIHa3HauYeHHON UL U3MEPEHUS CPEAHErO KBaAPaTUIECKOTO
3HaYeHUda BuOpauuu B auanasone 10...1000 I, — o TOCT UCO 2954.

B HacTosgmee BpeMda U KOHTPOJIS IMHUPOKOIIOJIOCHOM BUOpALMM HaMOOJIEE YaCTO MCIIOJIB3VIOT
IIPUOOPHI ABYX TUIIOB:

- IIPUOOPHI, CoIEpXKALIME ASTEKTOP CPEAHEr0 KBAAPaTUUECKOro 3HAYeHNA 1 MHAWKATOD JUTA CUYUTHI -
BAaHUS CPEOIHUX KBaApaTU4ECKUX 3HAUYEHUI U3MEPSIEMOI BEJIMYMHBL;

- IIpUOOPHI, colepXKalliue JUO0 JETEKTOP CPEAHETO KBAAPATUUECKOTIO 3HAYEHUA, JIN00O YCPEIHAIOIINIA
JIETEKTOP, HO KAIMOPOBAHHBIE JUISI CUMTBIBAHUA pa3Maxa WM aMIDINTYAbI KOJeO0aHWIT, IIPU 3TOM KaJIMOpOB-
Ka OCHOBaHA Ha COOTHOILUECHUN MEXIY CPEIHUMU KBAAPATUIECCKMMU U IIMKOBBIMU 3HAYEHUAMU I YMCTO
CUHYCOMJAJIBHOTO CUTHAJIA.

Eciu oueHka BUOpauum 6a3upyeTcsa Ha pe3yiibTaTax W3MEPEHUsS 0ojiee 4eM OIHOM BEJIWYMHBI
(IIepeMeIleHIE, CKOPOCTh, YCKOPEHNE), IIPUMEHIEMBbIE IIPUOOPHI JOJKHBI 00ECIIeUBATh U3MEPEHUE BCEX
STUX BEJINYMH.

H3MmepuresibHast ccTeMa JOJDKHA IIPpeaycMaTpUBaTh BO3MOXKHOCTD KAJIMOPOBKHM BCETO U3MEPUTEID-
HOTrO TpakTa (KeJIaTeJIbHO BCTPOCHHOE YCTPOMCTBO KAJIMOPOBKM) M MMETHb HE3aBUCHUMBIE BBIXOABI IS
[MOACOSAVHEHMS JOITOJIHUTEIIbHBIX aHAJIN3aTOPOB U T. 1.

6 KPUTEPUU OLHUEHKHU BUBPALIMOHHOI'O COCTOAHUA MAIHIUH

6.] Buago Kpurtepues

PaccMmaTpuBaroTca KpUTEpUM JIBYX BUAOB, PACIIPOCTPAHSIOIIMECH HA SKCIUIYAaTALIMOHHBIM KOHTPO)
M IIPUEMOYHBIEC MCIIBITAHUS U IIPEAHA3ZHAYECHHBIE MJI4 OIIEHKM YPOBHENM BMOpALMM MAIIWH PaA3INYHBIX
TUIIOB. Kpurepuit 1 CBA3aH CO 3HAYECHUAMU MH3MEPIEMBIX IIapaMeTpoOB BUOpAllMM, a4 KPUTEPUU 2 — C
M3MEHEHUAMM 3TUX 3HAYCHUM (HE3aBUCUMO OT HAIIPABJICHUA U3MEHEHUMN).

6.2 Kpurtepnuiut 1

6.2.1 3onwvr subpayuonHo20 COCMOSHUA

Kpurepuit 1 ¢Bg3aH ¢ OIpeAcIeHUEM TpaHULl U a0COJMKTHOTO 3HAYEHUA IIapaMeTpa BUOpaliuu,
COOTBETCTBYIOIUMX JOITYCTUMBIM AMHAMUYECKUM HarpyskKaM Ha ITOAIUMUITHUKU U AOIIYCTUMOM BUOpALIUU,
[IepeaaBacMoO BOBHE Uepe3 OIIOphI U (PyHIaMEeHT. MakKCUMaIIbHOE 3HAYECHUE, IIOJYYEHHOE B DPE3YJIbTATE
M3MEPEHUA Ha KaXIOM ITOMIIUITHUKE MM OItope (T. €. 3HAYECHUE YPOBHA BUOpAllMM — KakK OIIPEHEIICHO B
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4.1.4), cpaBHMBAIOT C T'PAHUIIAMMA YETBHIPEX 30H, YCTAHOBICHHBIX HMCXOAS M3 MCXIYHApPOJAHOIO OIbITA
[IPOBEACHUSI UCCICAOBAHUMA U SKCIUIyaTallMM. JlaHHBIE 30HBI IIpeAHAa3HAYeHBI UISI KAYECTBEHHOM OILICHKU
BUOPAIIMOHHOI'O COCTOSIHHUS MAalllUH M IIPHUHSTUS PEIICHUSA O HEOOXOAMMBIX MepaXx. MHoe (CpaBHHUTEJIBHO
C IIPUMBEACHHBIM HUXE) YHMCIO 30H U UX PaACIOIOXECHUE MOXET OBITh UCIIOJIb30BAHO UISI MAlllUH CIICLM-
aJIbHBIX THUIIOB, KOTOpPbIC PACCMAaTPHUBAIOTCSI B COOTBETCTBYIOINMX cTaHaaprax. IlpuMepHBble 3HaYCHUS
rpaHULl 30H IIPUBEACHEI B IIPUIOXEHUH b.
3oHa A — B 2Ty 30HY IONIaaaIoT, KaK MPABWIO, HOBBIC MAIlIMHBI, TOJILKO YTO BBEACHHBIC B SKCIUTYATALIMIO.
3oHa B — MaimmuHbpl, IOMaJalINMe B 3Ty 30HY, OOBIYHO CUMTAIOT MPUTOAHBIMHM ISl JaJbHEHIICH
IKCIUIYATALMU 0€3 OrpaHUUYCHHUYI CPOKOB.
3oHa C — MaluHEBl, nomamampliue B S3TY 30HY, OOBIMHO PAacCMaTpMBAIOT KaK HEIIPUTOAHBIC IS
JUIUTENBHOU HelpepbIBHOM SKCIUTyaTallMM. OOBIYHO JAaHHBIE MAIlIUHBI MOI'YT (PYHKITUOHM -
pOBaTh OrPAaHUYCHHBIA IIEPHUOJ] BPEMEHH, IIOKA HE ITOSIBUTCS IMOAXOMISIIAsl BO3MOXKHOCTD
IUTSL IIPOBEACHUS PEMOHTHBIX PaOoT.
3oHa D — YpoBHHU BHOpAIIMM B JAHHOM 30HE OOBIYHO PACCMATPUBAIOT KAK JOCTATOYHO CEPLE3HBIC,
JUTSI TOrO 4TOOBI BBI3BATh MOBPEXACHUES MAIIAHBI.

YucinoBble 3HaUYECHUS I'PaHULL YVIIOMSHYTBIX 30H HE IIPEAHA3HAYEHBI CIIVKMTh B KAYECTBE TEXHUYCCKUX
YCJIOBHA IIPHA IIPHUEMOYHBIX MCIBITAHUAX, 3TO SIBISICTCS IPEIMETOM COIVIAIICHUSI MEXKIY IIPOU3BOIUTEIEM
MAaIlIMHBL ¥ ToTpeouTeneM. OIHaKO JaHHBIC IPaHUIIBI MOT'YT CIYXUTH B Ka4€CTBE PYKOBOICTBA C TEM, UYTOOBI
U30€XKaTh UYpPE3MEPHO 3aBBIINICHHBIX M HEPECATUCTUYECKHUX TpeOOBaHMM. B oIpencsIieHHBIX Cclayyasix s
MAIIMH HEKOTOPBIX THUIIOB MOLYT OBITh YCTAHOBJICHBI OCOOCHHOCTH, KOTOPBIC IOTPEOYIOT M3MCHCHHS
3HAYCHUM TPAHMUI 30H (B OOJIBIIYIO WM MEHBIIYIO CTOPOHY). TOorzna nNpoOU3BOIATEIIO MAIIMH, KAK ITPABUJIO,
clIeayeT OOBSICHUTh IPUYNHY JAHHBIX N3MCHCHUU M, B YACTHOCTH, NMTOATBEPAUTH, YTO MAILIMHY HE CICAYET
MOABEPTraTh OIMACHOCTH, SKCIUIyaTUPYS NpH 00JIC€ BRICOKHUX YPOBHSIIX BUOpAIIUU.

6.2.2 Ipanuyst 300 cocmosHul

BuOpanust KOHKpETHOM MAIIMHBI 3ABUCUT OT €€ Pa3MEpPOB, TUHAMUUCCKUX XaPAKTCPUCTUK BUOPHUDY-
IOIIUX OeTaned, crmocoba MOHTaXa U HasHadeHUda. Ilpu BbIOOpe 30H JOIIYCTUMOM BUOpallMd MaIlIMHBI
HEOOXONUMO VYMTBHIBATh TAKXKE YCIOBMS, BIMSIOIIME Ha €€ BHOpAllMOHHOE COCTOSIHHUE. He3aBHCHUMO OT
THUIIA TIOAIIMIIHUKOB CpeIHEEe KBaJpPaTHYECCKOEC 3HAYCHUE BHOPOCKOPOCTU CTATOPHBIX 3JIEMEHTOB (HaIIpH-
MEp, OIIOp HMOMIIMITHUKOB) MAaIlIMH OOJIBIIIMHCTBA TUIIOB, KaK IIPABUIO, aACKBAaTHO XapaKTEPU3YET YCIOBHUS
padOTHL POTOPOB, UX BO3ICHUCTBHUE HA OMOPHBIE SJIEMEHTHI U COCEAHHE MEXaHU3MbI, 4 TAKXKE COCTOSIHUE
CAMMX MAIWH B IIIMPOKOM JUAIA30HE paboumx CKOpocTe. OmHAKO 11 HEKOTOPHIX MAILIMH, HAITPUMED C
OYCHb HU3KHMHU PabOUYMMHU CKOPOCTSIMH, IMIPUMCHCHUE OAHOrO MmapaMeTpa — CpeaHero KBaApaTHICCKOrO
3HAYCHHUSI BUOPOCKOPOCTH — 0€3 yuyeTa 3HAYCHUS padoYer CKOPOCTU MOXKET Y3aKOHHUTb HEAOIYCTHUMBIC
BBICOKME BHOpONEPEMEIICHUS, B YACTHOCTH, KOIJd JOMMHUPYIOT KOjJc0aHud ¢ OOOpPOTHOM YacTrorom. C
IPYroM CTOPOHBI, IPUMEHAY IIPUHIMII MTOCTOSHCTBA BUOPOCKOPOCTH K MAIIIMHAM C BLICOKMMHM PabOUYHMMU
CKOPOCTSIMHM WJIM HAJIUYHUEM BBICOKOYACTOTHBIX CIIEKTPAJIBHBIX COCTABIAIOIIMX BHOpaliiU, BO30YKIAcMBbIX
HEKOTOPBbIMH Y3JIaMHM MAaIlIMHBI, MOXHO IIPUHATH K HEIOIIYCTUMO BBICOKOMY VPOBHIO BUOPOYCKOPESHUINA.

C y4eToM BBINIEHU3JIOKCHHOIO KPUTCPHUU IIPMEMKH, OCHOBAHHBICE Ha MCIIONb30BAHUM CPEIHETO

KBaJpaTU4ECKOro 3HAYCHUSI BUOPOCKOPOCTH, JOJLKHBI UMETH OOIIYIO (POpMY, IIPUBEACHHYIO Ha PUCYHKE 2
(CM. TakXe npuiaoxeHue B), HA KOTOPOM yKa3aHBbI
rpaHUIILI YACTOTHOTO JHaa30oHa M3MEPECHUN [ U
1M TIOKA3aHO, YTO HMKE YAaCTOTHI fx M BBIILEC YACTOTHI
Jy JOIYCTUMOE 3HAYEHUE BHOPOCKOPOCTH SIBIISIETCS
yke (PYHKIMEH 4acTOThl / BUOpauuu. U1t 30HBI OT
Jx 10 fy IPAUMEHUM KPUTEPUA ITOCTOSSTHHOM BAOPOC-
KOPOCTH — MMCHHO IS JAHHOIO KPUTCPUS TIPHUBE-
JICHBLI 3HAYCHWY I'paHull B npwioxeHum b. bojee
TOYHOE OMPEACACHUE KPUTCPUEB IIPUCMKH M 3HAYC-

Ckopocms, cpedree kBadpamuveckoe
IHAYEHUE

JoHa A
HUWHA fI, fu, /x U [y DOJIKHO OBITh JAHO B CTaHAApTax |
Ha MalllMHbl KOHKPETHBIX THUIIOB. f, F, f, f
Buopanusa MHOrMx MallliH COAECPKUT JOMM- Yacmoma

HUPVYIOIIYIO YaCTOTHYIO COCTABIISIOINYIO, HEPEAKO
Ha 4YacToTe BpallleHWs Baja. I1 Takux MalllMH

IIOIYCTUMBbIE 3HAYCHMS BUOpAIIUH MOTYT OBITH I1O-
JIYYCHBI U3 PUCYHKA 2 KAK 3HAUYCHUS 149 JAHHOM
JTOMHHHUPYIOIIEHA YaCTOTHIL.

Pucynok 2 — OO0t BUA KPUBHIX TSI KPUTEPHUSI HA OCHO-
BE CPCOHEIO KBAAPATHUYCCKOTO 3HAYCHUSA BHOPOCKOPOCTH
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Eciu Xe misg HEKOTOpOM MAIIMHBI 3HAYWTEJIbHASA YaCcTh BUOPAIIMOHHOU 3HEPTUM COCPEIOTOUYECHA 34
[pefesamMy Irara3oHa 4acTor f,...f,, BOSMOXHBI CIEeAYIOIINE PeIICHNA:

a) IlomMuMmo u3MepeHUT BUOPOCKOPOCTU IIPOBOAAT U3MEPEHNY B IIIUPOKOU IIOJIOCE YACTOT BUOPOIIE-
pEMEINEHM (€CIIM OCHOBHAA YaCTh SHEPIETUUECKOTO CIIEKTPA JIEKUT HUXKE f,) WIA BUOPOYCKOPEHUS (€CIU
OCHOBHA$ YacCTb 9HEPIeTUYECKOrO CIIEKTPa JIEXKUT BbILIE f ). LOIYCTUMbBIE 3HAUECHUS [1apaMETPOB BUOPO-
[IepeMelIleHUA WIN BUOPOYCKOPEHU IIOJIYYAIOT U3 PUCYHKA 2, IIEPEBOAI 3HAUYECHUId BUOPOCKOPOCTU HA
KpasiX KpUBBIX (T. €. B IMaria3oHax fy...f,, f,...f,) B TOCTOSTHHBIE 3HAYEHUS BUOPOCKOPOCTH U BUOPOYCKOPEHU S
COOTBETCTBEHHO. BUOpaIinio MOXKHO CUUTATDh JOITYCTUMOM, €CJIN OHA ABJIAETCS TAKOBOM 110 BCEM KPUTEPUAM
(IIepeMEILIEHUS, CKOPOCTU U YCKOPEHUA).

0) C IIOMOIIBI aHaJIM3aTopa CIIEKTPA B CIIEKTPE BUOpALIMM BBUIEJISAIOT BCE MOIIHBIE YAaCTOTHBIE
COCTABJISIOIINE U OIPEACIIAIOT JUIA HUX 3HA4YEHUSI BUOpOIIEpEMEIEHNS, BUOPOCKOPOCTH U BUOPOYCKOPE-
Hu4g. llociie sToro Ha oCHOBe ypaBHEHUA (A.2) paCCUUTHIBAIOT SKBUBAJICHTHOE 3HAYECHUE IIapaMeTpa
BUOPOCKOPOCTH; UISL YACTOTHBIX COCTABIIAIOLINX, JIEXAIINX HUXKE [, M BBILIE [, BECOBbIE KOI(PMUINEHTEI
OEpyT B COOTBETCTBUU ¢ DPUCYHKOM 2. OKOHUYATEJIBHYIO OLICHKY [A€JIal0T HAa OCHOBE CpPAaBHEHUS CO
3HAYeHUAMU IpaHUL] B IUAIIA30HE f,... fy

CieayeT UMEThb B BUIAY, YTO, KPOME Cilydyasd €IMHCTBEHHON JOMUHUPVIOIIE COCTABIIAIOIIEN, HEIIO-
CPEIACTBEHHOE CPABHEHUE COCTABIISIONINX YACTOTHOTO CIIEKTPA C I'PAHULIAMU, OIIPEACIIIEMbBIMU KPUBBIMUA
Ha PUCYHKE 2, IIPUBEAET K OIIMOOYHBIM 3aKIIIOUECHUAM.

B) MCIIOJIB3YIOT U3MEPUTEIILHBIN IIPHUOOD, POPMA YACTOTHOU XAaPaKTEPUCTUKM KOTOPOro B 00JIACTH,
[JIe COCPEIOTOYEHA BUOpALIMOHHAYA SHEPIUA MAIIMHBI, COBIIAJACT ¢ (POPMON KPUBBLIX HAa PHUCYHKE 2.
OKOHYATEJIbHYIO OLEHKY TaKXKe [IeJIal0T Ha OCHOBE CPABHEHMS CO 3HAYCHUSAMU I'PAHULL B TMAIIA30HE f,...[,.

JlOoITOTHUTEIBHOE PYKOBOACTBO IIO OIIPEACIICHUIO I'PAaHULl 30H IIPUBEIACHO B IIpWiIoKeHUU B. /g
MAaIlIMH HEKOTOPBIX TUIIOB, BO3MOXHO, IIOTPEOYETCS OIIPEACIICHUE TpaHWIl 30H MHBIX, YEM TE€, YTO
IIpeJacTaBiIeHbl HA PUCYHKE 2 (cM., HarpuMmep, 6.5.3).

63 Kpurtepuin 2

JIaHHBIN KPpUTEPUIL OCHOBAH HA OLICHKE M3MEHEHUA 3HAYCHUY IIapaMeTpa BUOpaALlMU 110 CPABHEHUIO
C IIPEeABAPUTEIBLHO YCTAHOBIIEHHBIM 3TAJIOHHBIM 3HAYEHUEM B YCTAHOBUBILEMCA PEXUME pA0OTHI MAIIIUHEL.
3HAUUTE/IbHbIE M3MEHEHUA (YBEJIMYECHUE WIM YMEHDBIICHNE) 3HAYEHUS IlapaMerpa IMUPOKOIIOIOCHON
BUOpAI MOTI'YT IIOTPEOOBATH IIPUHATUSA OIIPEACICHHBIX MED JaXe B TOM CjIydyae, Koriaa rpaHuia 30Hbl C
B COOTBETCTBUU C KpUTEpUEM 1 elle He JOCTUTHYTA. 1akue U3MEHEHUI MOI'YT UMETH BHE3AIIHBIU XapaKTep
JIN IIOCTEIIEHHO HapacTaTb BO BPEMEHM M YKa3bIBAaXOT Ha BO3MOXHOE BO3HUKHOBEHHUE ITIOBPEKICHUA
MAIlIUHBI B HAYAJIbHOM CTAAWU WJIN APYTUE HEITOJIAIKMN.

[Ip ucriob30BaHUM KPUTEPUS 2 BAXHO, YTOOBI M3MEPEHUS 3HAYECHUM IIapaMeTpPOB BUOpallUl,
[1OUIEKAIINE BIIOCJICACTBU CPABHEHUIO, IIPOBOMIUIM IIPU OAHUX M TE€X XK€ IIOJOXECHUM U OPUECHTALIUU
[IpeoOpa30BaTeIIs BUOpALIMU U IIPUOIIU3UTEIILHO B OAHOM U TOM XK€ PEKUMe padboThl MalllMHBL. Heobxoanmo
OIIPEACIINTL OUEBUIHDBIE U3MEHEHM 3HAYECHUY ITapaMeTpa BUOpall HE3aBUCUMO OT €ro OOILEro 3HAYEHU,
YTOOBI IIPEAOTBPATUTL BO3SHUKHOBEHUE OIIACHOM cUTyallMr. HacKoJIbKO mTaHHOE M3MEHEHUE ABIACTCA 3HAUM -
TE€JIbHBIM, JOJDKHO OBITH OIIPEACIIEHO B COOTBETCTBYIOIIMNX CTAHAAPTAX HA MAIINHBI KOHKPETHBIX TUIIOB.

CielyeT UMETb B BUAY, YTO HEKOTODPBIE CYIIECTBEHHBIE U3MEHEHUS B COCTOSHUU MAIUVMHBI MOTYT
OBITE OOHAPYKEHBI TOJILKO IIPY KOHTPOJIE OTAEIBHBIX CIIEKTPAJIBHBIX COCTABIAIOIINX (M. 6.5.1).

64 IlpegeanpbHBEe YPOBHMU BUOpaAaNDUU

6.4.1 Obwue noroxcenus

Kax mpaBwio, Mg MalllWH, IIPEJAHAa3HAYECHHDBIX JUIM UIMTEJIbHOM 3KCIUIyAaTalluy, YCTAHABIMBAIOT
[IpeAc/IbHBIE YPOBHU BUOpallM, IIPEBBINICHUE KOTOPLIX B YCTAHOBUBIIEMCS DPEXMME PAOOTHI MAIINHBI
npuBoaunT K nogaue curdaioB 1IPEAYIIPEXJIEHWE wim OCTAHOB:

IHHPEAYIIPEXJIAEHWE — m1a npusiiedeHnsa BHUMaHUS K TOMY, 4YTO BUOpals WIM M3MEHEHUA
BUOpALU JOCTUIJIN OIIPEACIICHHOIO YPOBHS, KOTAA MOXET IIOTPEOOBATHLCA ITPOBEACHUE BOCCTAHOBUTEIb-
HBIX Meponpudartuil. Kaxk npaswio, 1pu nogsiaeHuU curHaiga l1IPEAYIIPEXJIEHWME mamuay MoxHO
AKCIUIyaTUPOBATH B TEUECHUE HEKOTOPOIr'O IIEpUOJa BPEMEHM, I10KA MCCIECAYIOT IIPUYMHBI HM3MEHEHUA
BUOpAI 1 OIIPEACIIAIOT KOMIUIEKC HEOOXOINUMBIX MEPOIIPUATUMA.

OCTAHOB — mig mHamkanmm ypoBHY BUOpALlMM, IIPU IIPEBLIILEHUN KOTOPOI'O AAJIbHEUINAA SKC-
[UIyaTalys MOXeET IIpUBeCcTU K IoBpexacHUAM. Ilpn moctickeHuun ypoBHa OCTAHOB ciaeayer nnpuHaThH
HeMEJICHHbIE MEPbI K CHIDKEHUIO BUOpALlM I K€ OCTAHOBUTDH MAIIIUHY.

BesieacrBue pa3sHULIBI B JUHAMUYECKUX HAIPY3KaxX U KECTKOCTIX OIIOP IS Pa3/IMYHbBIX ITOJIOXKECHUN
1 HaAIIPaBJICHUU U3MEPEHUI MOT'YT OBITh YCTAHOBIIEHBI PA3HBIC IIPEACIIbHBIE YPOBHU BUOpaliun. O1peaeie-
HUE TAKUX YPOBHEM JUI MAIVMH KOHKPETHBIX TUIIOB HOJDKHO OBITH IIPUBEACHO B COOTBETCTBYIOILIMX
cTaHIapTax.
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6.4.2 Yemanoexa yposns [IPEJIVIIPEXKTEFHUE

Yposens [IPEJAYIIPEX/JIEHHWME Moxer cyieCTBEHHO M3MEHITHCSI B CTOPOHY BO3pacTaHUA WIIU
YVMEHBIICHUA OT MAIIMHBbI K MallinHe. OObIMHO JAHHOE 3HAYEHUE YCTAHABJIUBAXOT OTHOCUTEIJIBHO HEKOTO-
poro 6a30BOT0 3HAUECHUA, ITOJIYIYCHHOTO JUIA KAaXI0r0 KOHKPETHOTO 3K3eMILIIPa MAIlIMHBI IIPU PUKCUPO-
BaHHOM IIOJIOKEHUWM M HAIIPABJIEHUU M3MEPEHNI Ha OCHOBE HAKOILUIEHHOTO OIIbITa SKCIUIyaTallW.

Pexomennyerca vycrtaHaBiauBarb ypoBeHb [IPEJAYIIPEX/IEHWE Bbime 6a3oBoro 3HadeHUd Ha
HEKOTOPYVIO AOJII0, B IIPOIIEHTAX, 3HAYEHUS BepXHEN TIpaHUIILI 30HLI B. Ecimm 6a30Boe 3HaUeHUE MAJIO,
ypoBeHb [IPEJAYIIPEXJIEHWE Mmoxer jexxath HUXe 30HBI C.

B ToM citydae, eciii 6a30BO€ 3HAYEHUE HE OIIPEACIICHO, HAIIPUMED AJI HOBBIX MAalllMH, HAYAJILHVIO
ycTaHOBKY ItooxeHud [ IPEJAYIIPEXK/JIEHWE ciaeayer BRIIOIHUTD JIMOO UCXOOI U3 OIIBITA SKCIDIyaTALIUU
AHAJIOTUYHBIX MAIlIUH, JU00 Ha OCHOBE corjiameHud. CIyCcTd HEKOTOPOE BpeMs CIIeAyeT YCTAHOBUTD
[IOCTOSIHHOE 0a30BO€ 3HAYEHUE U COOTBETCTBVIOIIUM 00Opa3soM cCKoppeKTuposarhb ITosoxeHUue l[1IPE/LY-
[IPEXJIEHWE.

Eciau mpoun3onuio M3MeHeHUE ITOCTOSHHOTO 0a30BOro 3HAYCHUA (HAIIPUMEDP, BCICACTBUE KAIIUTAID-
HOI'O PEMOHTA MAIIIMHBI), MOXET IIOTPEOOBATHLCA COOTBETCTBYIOIEEe M3MeHeHUe ITojoxeHUda lIPE/LY-
[IPEXJAEHWE. Bceneacrsue pasHULIBI B AMHAMUYECKUX HArPy3Kax U KoaMPULIMEHTAX KECTKOCTU OIIOP
JUISL Pa3/IMYHBIX OIIOP MAIlWHBI MOTYT ObLITh YCTAHOBJIEHBI CBOU IIPEACIbLHBIE YPOBHI.

6.4.3 Yemanoexa yposnas OCTAHOB

YpoBenr OCTAHOB, KxoTOpbI1 0OBIYHO CBA3BIBAIOT ¢ HEOOXOIUMOCTBIO COXPAHEHUI MEXAaHUYECKOU
LIEJIOCTHOCTU MAILIUHBI, MOXKET 3aBUCETH OT PA3INYHBIX KOHCTPYKTUBHBIX OCOOCHHOCTEN, IIPUMEHACMDBIX
JUISL TOTO, 4YTOOBI MAIlIMHA MOTJIA IIPOTUBOCTOSATH BOSHUKHOBEHUIO AHOMAJIBHBIX JUHAMUIYECCKUX CII. 1 akum
00pa3oM, JaHHOE 3HAYCHUE, KaK IIPABWIO, OYIECT OJHUM U TEM XK€ I MalllMH aHAJIOTUYHBIX KOHCTPYKIIUNA
1 HE OVAET CBSA3aHO ¢ 0a30BBIM 3HAUYCHUEM, KaK 3T0 uMelio Mecto u1d ypoBHA [IPEAYIIPEXJIEHUE.

BeaencrBue MHOTo06pa3syd MalllMH pa3/IMYHBbIX KOHCTPYKIIUM HE IIPEACTABIACTCA BO3MOXHBIM JATh
YeTKOE PYKOBOACTBO I TOYHOTO ycTaHOBIeHUA ypoBHI OCTAHOB. O0bruno nosioxenune OCTAHOB
YCTAaHABJIMBAIOT B IIpeaeiax 30H C wm D.

6.5 JONNONTHUTEINIbHDBE XapaKTepUCTHUKU

6.5.1 Yacmommusie cocmaeagrouiue (6exmopuvie) sudpayuu

MeToa KOHTPOIJIA, pacCMaTpUBAEMbIN B JAHHOM 0a30BOM CTAHAAPTE, OIPAHMYEH OLIEHKOM BUOpaLlN
B IHNMPOKOM AMAIIA30HE YacTOT 0€3 aHaJIM3a YaCTOTHBIX COCTABIIIOIIMX WIM yueTa (pa3bl BuOpanmu. B
OOJIBILIMHCTBE CJIYYAEB UL IIPUEMOYHBIX UCIIBITAHUN U 3KCIUIYATAMOHHOI'O KOHTPOJISL 3TOr0 JOCTATOYHO.
OnHakKo IIpHU OLIEHKE BUOPALIMOHHOTO COCTOAHMSA MAIIUH OIIPEACJIEHHBIX THUIIOB LIEJIECOOOPA3HO UCIIOIb-
30BaTb BEKTOPHOE IIPEACTABICHIE BUOpALIUL.

Hcrionb30BaHME B KA4eCTBE KPUTEPUA M3MEHEHMS BEKTOpa BUOpALIMM OCOOEHHO IIOJIE3HO IIPU
OOHapyXeHUU U UACHTU(PUKAIIUY U3MEHEHUS B JUHAMWYECKIIX XapaKTepuUCcTUKaxX MallmnHbel. MHoTHa Takue
N3MEHEHUI HEBO3MOXKHO OOHAPYXXUTH B YCIIOBUAX KOHTPOJIS TOJIBKO JIAIIL OOILEr0 YPOBHS HIMPOKOIIOIOC-
HOM BuOpauuu. llpuMep Takon cuTyalluy IIPUBEAECH B IIPIWIOXEHUU 1. OOHAKO YCTAaHOBJIEHUE KPUTEPUS
Ha OCHOBE U3MEHEHUS BEKTOPA BUOpALIMU BBIXOAUWT 34 PAMKI HACTOAILETO CTAHAApPTA.

6.5.2 Bubpauyuounas uyscmeumenbHoCmMs

Bubpanua, usMepgaemMada Ha KaKOM-JIMOO KOHKPETHOM MalllHE, MOXET 3aBUCETL OT pPeXUMa €€
paborbl. B OGOJIBINMHCTBE CiIyyaeB IIOJOOHOE BIIMIHHNE YCIOBUU PaAbOTBHI HE3HAUYUTEILHO, HO HHOTAA
YYBCTBUTEIBHOCTD K PEXIMMY MOKET OBITH TAKOBA, YTO, B TO BPEMSI KaK BUOpaIIVs HEKOTOPOU OIIPEACICHHOM
MAIIVHBI IIPY HEKOTOPBIX YCIOBUAX PAOOTHI IIPU3HACTCA HOIIYCTUMOM, OHA MOXET IIEpeCcTaTb CUMUTATHCH
TAKOBOM IIPY U3MEHEHUU 3TUX YCIIOBU.

B Tex ciyuasx, Korga HEKOTOPBIE aACIIEKTHI BUOPAIIMOHHOM YYBCTBUTEJIbHOCTU BBLI3BIBAIOT COMHEHMNE,
MEXIY IIOTPEOUTEIIEM U U3rOTOBUTEIIEM MAILMHDBI JOJKHO OBITh JOCTUTHYTO COIVIAILIEHUE O HEOOXOAVMMOM
00bEeME MCIIBITAHUMN WIN O METOAAX TEOPETUIECKON OLIEHKI.

6.5.3 Cneyuanvruvie memodsvl KOHMPONs 011 NOOWMUNHUKO8 KAYCHUSA

Oco0bIe METOABI MCIIOJIB3YIOT JUIA OLIEHKM COCTOSHUSA 3JIEMEHTOB POJIMKOBBIX ITOAINUITHUKOB. JlaH-
HBIM BOIIPOC pacCMOTpeH B IpwioxeHU . OnpeleeHNe OLIEHOYHBIX KPUTEPUEB JUIA 3TUX METOIOB
BBIXOJUT 34 PaAMKH HACTOMAIIETO CTaHAapTA.
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HPHITOXKXEHHUE A
(cnpasoyroe)

COOTHOIIEHUSA MEXIY PA3JINMYHBIMHU ITIAPAMETPAMM KOJIEFAHUU

YXe B Te€UeHHME MHOTMX JIET M II0 HACTOSIIEEe BpeMsl BHOPALIMOHHOE COCTOSIHME MAIlWH IIMPOKOro Kiacca
VCIIEIIIHO OIEHWBAIOT IIYTEM H3MEpEeHUSI CPEIHEro KBagpaTH4YeCKOro 3HadeHHsA BHOpockKopocTH. 11 BHOpanuu,
AMEIOIE JAUCKPETHBIM COCTaB YAaCTOTHBIX COCTABJIAIOIINX W3BECTHBHIX aMIDINTYABI M (pa3bl U1 MaJIbli NbeASCTa,
oIIpeJeSIEMbI CIIy9aliHBIMY M YIapHBIMHA MIpOLIECCaMM, OCHOBHBIE BUOpPallMOHHBIC ITapaMeTphl (HallpuMep, IIepeMe-
[IIEHUE, CKOPOCTb, YCKOPEHHE, IMMKOBbIE W CpedHME KBaJpaTHYeCKWe 3Ha4YeHHA) CBsA3aHBbl CTPOro OIpeleaeHHBIMU
MAaTEMATUYSCKMMHA 3aBUCHUMOCTSIMH. BBIBOI 3THX 3aBHCHUMOCTEM M3BECTEH, M B JAHHOM IPWIOXEHUU HE CTABUTCS
3aj1a4a IMOBTOPHO MCCACIOBATh ATOT acHEKT NMpodieMbl. OQHAKO HUXE IMMPUBEIACH PSiA IMMOJC3HBIX COOTHOIICHUM.

OnpenenrB MyTeM U3MEPEHAA 3aBUCUMOCTh BUOPOCKOPOCTH OT BPEMEHH, €€ CpEeIHEe KBAAPATHICCKOE 3HAYECHNE
MOXHO IOJICYNUTATh CIAEAYIOIIHUM O0pa3oM:

A.l
Ve m.s :\/ T-1 J:VZ(f) dt ( )

rae v,, .— COOTBETCTBYIOIIEE CpEAHEe KBAAPATHIECKOE 3HAYCHUE,
vflﬁ — (PYHKIIUS BUOPOCKOPOCTU OT BPEMEHM ;
T’ — nepron BEIOOPKHY, KOTOPBIA JOJ/DKEH OBITH MHOTO OOJBIIE IEpHoaa JI000r0 M3 OCHOBHBIX YACTOTHBIX
KOMITOHEHTOB, coAepXalluxcd B v(7).
3HaYCHUSI BUOPAIIMOHHOIO YCKOPEHUSI, CKOPOCTH HJIM IIepeMEIIEHUS (COOTBETCTBECHHO a, v, %, j=1,2, ..., n

OIIPEAC/HIOT B PE3YIBTATE aHAIN3a BUOPALIMOHHBIX CIIEKTPOB KaK (DYHKIMM YITIOBOM 9acTOTHI (®, , ®, , ... , ®, ). Ecin
M3BECTHHI CPEAHUE KBaAPATUYCCKUE 3HAYCHUS aMIUIATYL BUOPDOCKOPOCTH Vy, V,, ..., V, WIN CPEOHUE KBAAPATHICCKUE

3HAYECHHUs aMIUIMTYI YCKOpEHMA a,, 4,, ..., 4,, TO CBA3aHHOE C HUMHU M XapaKTepU3yollee KoieOaTeIbHbII IMPOLECC
cpeaHee KBaJpaTHIECKOe 3Ha4YeHNE BHOPOCKOPOCTH OIpeAeasieTCs BEIpAXE€HUEM

Vims = \/ [91/0)1]2“ [92/0)2] 24 .+ [QH/O)H] 2 =

=V y2 4 y2 4.+ V2. (A.2)

100 k‘ 1“"’8' ‘i)’g% IIpy HaAMMYMU TONBKO ABYX 3HAYUTENBHBIX COCTABISIIO-

o N X T X S VX BUOpALMY, ONPEACTSIOIINX OUEHUS CPEIHETO KBAIPATH-
E | ‘M. Q!é% {d  d4eckoro 3HaYeHHsI BUOPOCKOPOCTH MEXIY MaKCUMAIHLHBIM
Y Py B A A P V__ M MAHUMAJIBHBIM V_. 3HAYECHUSIMUA, CPEIHEE KBAAPATH-
¢ 2. XS X K ) . max min

= N 'v ) V2 V4 v" N dYeckoe 3Ha4YeHWE BUOpALMH NPHUOIM3UTEIBHO BHIPAXAETCH B
S X el XK

rg_.&,‘ 10 "V 2 | ‘!.‘T"iv ‘V’ . BHAIC

E § 5 0 L2 .ﬁ. / @. *_ A‘b‘. ¢ — 5 9 A3
o1 PR RS e S
@ 3

3, , IXPOODE PRy

r:é ¥ 20 .,}Gi ¢ ,}A :A’ @@Q\% AN Onepanuio nepecyera BUOPOCKOPOCTH B BUOPOIIEpEME-
32 “b“any @e? J"‘ ‘ [IEHUE MOXHO OCVIIECTBUTH TOJBKO IS CHHYCOWIAIHLHOM
s 10 1.1"' %1‘ &, s 4  BuOpauumu. Eciam m3BecTHa BHOPOCKOPOCTh CUHYCOWMIAIHHOM
§ 05 ‘)AQ éb“ib #&‘ 5 1‘ N\ COCTABJIIIOLIEH, TO pa3Max (YIBOCHHYIO aMILIMTYLY) BUOPOIIE-
Q. "Qq' d_oQ “q PEMELLECHUS OMPENSISIIOT TaK:

3 VK AV _ v, (A4)

,
2 = 1000 2 \2 = 450 %

. T i
| /
10 20 50 100 200 500 1000 2000 5000 10000
| Yacmoma, Iy rae S, — pa3Max BUOpONEpEMELIEHUS, MKM;
v

»— CpellHee KBaJpaTHIECKOe 3Ha4Y€HHE BHOPO-
CKOPOCTH Ha 4acToTe f, MM/C;

N
N\
N
@
%
%
%
e

PucyHok A.1 — I'paduK, yKa3bpBaIOIIMHA COOTHOILLIE-
HUSI MEXIY YCKOPEHHEM, CKOPOCTBIO M IIepeMeleHn- PO = 2 © f — yrmoBasi 9acTOTa.

€M JUISI TADMOHUYECKOM BHOpAlIUH
I'pahMK n714 nepecyera NpUBEAcH Ha pUCYHKE A.l.
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HPUAOXKXKEHHUE b
(chpagouHoe)

IIPUMEPHDLBIE KPUTEPHUH OUEHKHN BUBPALIMOHHOTO COCTOAHHWA MALIVNH PA3J/IMYHbLIX
THUIIOB

Hacrogimmuii ctaHgapT sIBsIeTCsI 0a30BBIM JTOKYMEHTOM UISI Pa3padOTKA PYKOBOJICTB 110 UBMEPECHUIO U OLICHKE
BUOpaliy MallliH. KpuTteprn O11eHKY JUTST MAIlTMH KOHKPETHBIX TUIIOB JTOJDKHBI OBITH YCTAHOBJICHBI B COOTBETCTBYIOIIIAX
OTHCIABHBIX cTaHaaprax. B tadmmne b.1 npuBeaeHBI TOJIBKO BpeMEHHBIC, IIPUMEPHBIC KPAUTCPHUHA, KOTOPHIMUA MOXKHO
[1OJIB30BATHCSI IIPU OTCYTCTBUM HOAXOIININX HOPMAaTUBHBIX JJIOKYMEHTOB. 110 Hellt MOXXHO onpe1e/IUTh BEpXHUE IPAaHULIbI
30H OT A 1o C (cM. 5.3.1), BEIpaXXeHHBIE B CPEIHUAX KBA/IPATHYECKNAX 3HAYCHUSX BUOPOCKOPOCTHU V, . , MM/C, JUTSI MaIlIH
Pa3IMYHbBIX KJIACCOB:

Kiacc 1 — OtaenbHble 4acTU ABUTATEIIEN M MAIIWH, COSANHEHHDBIC ¢ arperaroM M padoTaroinue B OObIMHOM IS
HUX PEXKUME (CEpUIMHBIE SIMEKTPUUCCKNE MOTOPBI MOIIMHOCTBIO A0 15 KBT ABIFHOTCA TUIIMYHBIMUA
MalllMHAMU 3TOM KAaTETrOpUN).

Knacc 2 — MammHbpl CpeiHEN BEJIMYMHBL (TUIOBBIE SICKTPOMOTOPHI MOIIMHOCTBIO OT 13 go 875 xkBr) 0e3
CIIEIUAIBHBIX (PYHIAMEHTOB, JXECTKO YCTAHOBJICHHBIEC JABUrarenn win mamuHbel (1o 300 kBT) Ha
CIICIIMaJIbHbBIX PYHIAMCHTAX.

Kiacc 3 — Momidsle nepBUYHbBIC IBATATSAN U APYIrHAE MOIIHbBIC MAIIIUHBI ¢ BPalllalOINIMMUC MaCCaMU,YCTAaHOB-
JICHHBIC HAa MAaCCHUBHBIX PYHIAMEHTAX,0THOCUTEIIBHO XECTKUX B HAIIPABICHUY U3MEPECHUS BUOpALIN.

Kiacc 4 — Momnidsle HepBUYHBIC IBUTATSAN U APYIrHAE MOIIHbBIC MAIIIUHBI ¢ BpallalOIMMUCS MaCCaMU,YyCTAaHOB-
JICHHBIC Ha (PYHAAMEHTHI,OTHOCUTEIIBHO I1OJAT/INBBIE B HAIIPABICHUN N3MEPECHUS BUOpalii (Hallpu-
MeEDP, TYPOOTreHEpaTOPhl U ra30BbIE TYPOUHBI ¢ BBIXOHOM MOIITHOCTHIO Dojiee 10 MBr).

Tad6banuua b.1— IlpumepHble rpaHULIbI 30H IJII MAIIUH Pa3IAUYHBIX KJIIACCORB

V, . s MM/C Knacc 1 Knacc 2 Knacc 3 Knacc 4

0,28

0,45 A A

0,71 A A
1,12 .

1,8 .

2,8 - i

4,5 : ]
7.1 -
11,2 . -
18 D

28 D .
45
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HPUAOXEHHUE B
(chpagouHoe)

OBHIEE PYKOBOACTBO 110 OIIPEJAEJIEHWIO I'PAHULL 30H COCTOAHUWA

KpuBble, 1300pakeHHBIC HA PUCYHKE 2 HACTOMIICTO CTaHIapTa, MOTYT OBITh IIPEACTABICHBI BRIPAKCHUECM:

Vems = Va G L/ LY (/™ (B.1)

rae v, . . — JOIYCTAMOE CpeliHee KBaIpaTUIeCcKoe 3HaYeHe BUOPOCKOPOCTH, MM/C;
v, — CpellHee KBaJpaTU4eCKOoe 3HAYCHHUE BHUOPOCKOPOCTH, KOTOPOE COOTBETCTBYET AUAIIA30HY YaCTOT
MEXAY fx U fy, MM/C;
G — KO3(PPUITUEHT, OLIPESACISIOIINNA IPpaHULIBI 30H (HAlIpUMEP, HIPEISIbHOC 3HAYCHUE JUISL 30HBI A MOXKET
OBITH 11OJIYUEeHO HojacTaHOBKON G = 1,0; npeneit 3oHbL B: G = 2,56; ripeaen 30oHbL C: G = 6,4). JlaHHBINA
KO3P(PUIUECHT MOXKET 3aBACETH OT PpabOUMX XapaKTepUCTUK MAIIIMHBL. CKOPOCTU, HATPY3KH, JaBICHUS
M T. IL.;

Jos ];, — YCTAHOBJICHHBIC TpaHUIIbl AWAalla30Ha 4YacTOT, B IIpelciaaxX KOTOPOro KPUTEPUU OIpeAciIsIeTCs Ha
OCHOBE OJIHOTI'O 3HAYCHUS IapaMeTpa BUOpocKopocTu (cM. 6.2.2), I'm;

7 :{];,mef<j;;
R A V1 ) = A

fytne f< [

]; :i];,,mefzj;ﬂ,

r7ie / — 4acToTa, Ul KOTOPOH ONpeAcHdacTCs CpeaHee KBapaTnIcCcKoe 3HadeHue, [1T;
k, m — 3agaHHbIe KOHCTAHTBI JUTSI MAlllUH JAHHOTO THUIIA.
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HPUHITOXEHUE T
(cnpasounoe)

BEKTOPHBIN AHAJIN3 U3MEHEHWH BUBPAIIUA

Kpurepun OlleHKHM BHOpAIIMOHHOI'O COCTOSHWS MAaIlllMHbBI OCHOBBIBAIOTCH HA M3MEPEHHOM YPOBHE YCTAHOBHB-
IIEUCS BUOpallMM M MIOOBIX N3MECHEHUSX STOro ypoBHA. OMHAKO B HEKOTOPBIX CIYYasiX U3MCHEHUS BHOpAllMM MOTYT
OBITH 3a(PMKCHUPOBAHBI TOJBKO C IMMOMOIIBID AHAM3a OTACSHAbHBIX YACTOTHBIX COCTABISIOIMMAX. TaKasd METOMUKA OIS
COCTaBJIAIOIIMX C YaCTOTaMHU, HEKpPAaTHBIMU O0OOPOTHOM, HAXOMUTCS HA HAYAJIbHOM CTaJIUM Pa3BUTUSI, IOSTOMY B IaHHOM
CTAHAAPTE HE PaCcCMaTPUBACTCSI.

I'.1 O0mmEe moaoxenna

I1loIydEeHHBIM B PE3YILTATE U3IMEPECHHU IIUPOKOMOIOCHBIA YCTAHOBUBIIWACH BHOPAIIMOHHEIA CUTHAJI WMEET
CJIOXHBIA XapakTep M COCTOMT U3 psiaa rapMoOHUK. KaxXnass M3 STUX COCTAB/SIIOIIUX OMNPEACISIETCS €€ 4acCTOTOM,
aMIUTUTYAOM U (Pa30i OTHOCUTEIBHO HEKOTOPOIr0 U3BECTHOrO Havanaa oTcueTa. CTaHOApTHBIEC IIPHAOOPHI Ul BUOpaITH-
OHHOIO0 KOHTPOJISI M3MEPSIOT HMHTErPaJIbHBIA YPOBECHb CHUTHAJIAa U HE Pa3lc/BIIOT €10 Ha OTOCJAbHBIE YaCTOTHEHIC
cocTraBsmonme. OJHAKO COBPEMCHHBIC AAATHOCTUYCCKHAE YCTPOMCTBA CIIOCOOHBI aHAJIM3UPOBATH CIOXHBIA CHUTHAJI
IIYyTEM OIIPECOCACHUA aMIUIMTYALL U (pa3kl KAXIOM COCTABISIONICH, YTO MO3BOMHLET ONPEACIIATE BEPOSTHBIE MPAUMHBI
aHOMAJIbHOI'O BUOPAIIMOHHOI'O COCTOSTHUS MAalllUHEI.

HI3MEeHEHUSI OTACIBHBIX YACTOTHBIX COCTABJISIOIUX, KOTOPBIE MOTYT OBITh 3HAUMUTEJIbHBIMHM, HE BCETIA B TOM Xe
CTCIICHU OTPAXAKTCAd HA 3HAYCHUHM OOLIeH BHMOpanuu, U, CIACIOBATC/ILHO, KPUTEPHUU, OCHOBAHHBIA HA U3MEHCHUU
oO1lIeH BUOpAIIMH, UMEET OrPaHUYCHHOE IIPUMEHCHHUE.

I'.2 BaXHOCTh OIEHKH H3MCHECHHS BEKTOpA

Pucynok I'.1, npeacrasasiionuii coO0M rpauMkK B IOIHAP-
HBIX KOOPIWHATAX, MCIIOJIB3VETCI IS OTHOBPEMEHHOIO IIpEI-
CTaBJICHUA MOAYIISI U (pa3kl OMHOM U3 YaCTOTHBIX COCTABISIOIINX
CJIOXKHOI'O BUOPAIIMOHHOIO CUTHAJIA B BCKTOPHOU (popMe. BekTop
A, COOTBETCTBYET HUCXOAHOMY YCTaHOBHUBILIEMYCSI BUOPaIlMOHHO-
MY COCTOSIHWIO MAIIVHBI, XapaKTePU3YyEMOMY CPEIAHHUM KBaJapa-
TUYCCKHAM 3HAYCHUEM BHOPOCKOPOCTH 3 MM/C M (PA30BBIM YIJIOM
40°. BexTop A, COOTBETCTBYET YCTAHOBUBIIIEMYCSI BUOpPaITHOHHO-
MY COCTOSTHUIO ITIOCJI€ HEKOTOPHIX H3MEHECHHIA COCTOSTHUSA MalllU-
Hbl W OIOPCAC/SICTCI CPCAHUM KBAJAPATHUCCKUM 3HAYCHHUCM
BHOpocKopocTH 2,5 MM/c ripa (pa3oBoM yriie 180°. M3 pucyHka
I'.1 BUAHO, YTO XOTH CpeAHEe KBAAPATUICCKOE 3HAYCHUE BHOPO-
CKOPOCTH YMEHBINMIOCh HA (,5 MM/C, HCTHHHOE¢ HW3MCHECHMC
BUOpaIldi XapaKTepU3yeTcsl BEKTOPOM (A,—A ;), MOAY/Ib KOTOPO-
TO paBeH 5,2 MM/c, uTo B 1() pa3 Doab1ie TOro 3Ha4eHUsI, KOTOPOE
IOJIYY4ACTCS IPU CPABHCHUU A0COJIIOTHBIX 3HAUCHUMN BUOpAIIHAU.

I'.3 Konrpoas 32 M3MEHEHHEM BEKTOpa BHOpamum

IlpyBeIcHHEIA BBINIC IPUMEDP SCHO IMMOKA3BIBAET BO3MOX-
HOCTH HAOMIOACHWS 32 U3MEHEHUEM BEKTOpa Bubpammu. OnHAKO
HeJb34 3a0bIBATh, YTO OOINUWIA BUOPAIIMOHHBIA CUTHAJ COCTOUT
U3 PsAJA 9ACTOTHBIX COCTABIIIOIIMX, I KAXKIOU U3 KOTOPHIX
MOXHO PETUCTPUPOBATL U3MCHCHHUE BEKTOpa. KpoMe TOro, He-
IOIIYCTUMOE€ M3MEHEHHE BEKTOpA 1L OOMHOM M3 COCTABILIIOIMX

MOXET OBITH BIIOJIHE IMPHUEMIEMO VIS ApyroM. B ¢BA3M ¢ 3TUM Pucynok I'.1 — CpaBHenue pasHOCTH ABYX
IMMPUMECHUTEIBPHO K HACTOSIIEMY CTAHAAPTY, MOCBAIICHHOMY, B BEKTOPHBIX TAPMOHUK BH6p%I_[HI«I C Pa3HOCTBIO
OCHOBHOM, 3KCIUIYaTallHOHHOMY KOHTPOJIIO BUOpaIIMU, YCTAHO- X MOAYJICHU

BUTHh KPHUTEPHUHM U3MCHCHUS BCKTOPA OTACABHBIX YACTOTHBIX CO-
CTABJIAIOIINX HE IPEACTABIACTCS BO3ZMOXHEIM.
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HPUAOXKXKEHHUE JT
(cnpasouHoe)

CIIEHUAJIBHBIE METO/1Ibl UI3SMEPEHHUA U AHAJIIM3A BUBPALLIMHU TTOALHINIITHUKOB KAYEHHWUA

[TpocToit MeTO I OTIpeec/ICHUS BUOpallNA B IMUPOKON ITOJIOCE HACTOT IIYTEM KOHTPOISI BUOPOYCKOPEHUS KOPIIYCOB
TOAINUIIHAKOB KaucHMSI, KAaK OIMCAHO B OCHOBHOIM YacTH HACTOSIIETO CTaHAApTa, HEPEAKO IacT IOCTATOUHYIO
MHGOPMAIIIIO O COCTOSTHUH STUX IIOAMUITHUKOB. OIHAKO 3TOT IPOCTOM METO HE BO BCEX CIIyIAsIX MOKET JaTh XOPOIIIHE
pe3yabTaThl. B dWacTHOCTHM, BO3MOXKHO IIOSBJICHHE OIMMOOK B Ciaydae, KOrga B IIpeAciabl YaCTOTHOTO AMAIla30HA
N3MEPCHUN MOIIAAa0T Pe30HAHCHBIC YACTOTHI MOMMUIIHAKA, WIN B CIydac BUOPAIIMOHHOTO BIMSIHUS APYIUX MCTOU-
HUKOB, HAIIpUMep 3yOUaThIX 3allcIUICHUIA.

BeiencrBue yKasaHHBIX OOCTOSITEIHCTB BO3HUKAET HEOOXOIMMOCTDh MCIIOIB30BAHMSI JAPYTUX CPEICTE U3MEPeHUN
1 MCTOJOB aHaM3a, KOTOPhIEC pa3pabaThIBalOT CIICIIUAIBHO AT HOAIMUITHUKOB KadeHUsI. Ho HU oguH n3 npnbopoB 1
METONOB HE SIBJSICTCSI YVHUBEPCAABHBIM IS BCeX ciy4dacB. Tak, HEBO3MOXHO € IIOMOINBIO KAKOTO-TMOO METOIa
AUATHOCTAPOBATh BCe BHUABI JIeECKTOB IIOAIIUITHUKOB, U €CIM KaKOW-IMOO METOJ MOXET € YCIIeXOM OO0eCIICUUTDH
ANArHOCTUPOBAHNUE OCHOBHBIX AS(EKTOB MAIIWHBI OIpEIcICHHOIO THUIIA, OH MOXKET 0Ka3aTbCs COBEPIICHHO HEIIPU-
TOIHBIM JUTSI MalIWHGBI Apyroro turma. Ilomydaemple BHOpaliMOHHbBIC XapaKTePUCTUKN 3aBUCIT OT THIIA HOIIIUIITHUAKA,
KOHCTPYKIIAY €T0 OIOPHBIX 3JICMCHTOB, M3MCPUTEIBHON anmnaparypbl 1 METOAOB oOpaboOTKM pe3yabTraToB. Bee »TH
(pakTOphbl JOLKHBI OBITH XOPOIIO M3YUCHBI, U TOJIBKO B 3TOM CJIy4ac MOXET OBITh pa3paboTaH OOBEKTUBHBIA METO]I
OIICHKHM COCTOSIHUSI IIOAIIUITHUKOB. BBIOOp ITOIXOISINEr0o MeToaa TpeOyeT CIEIMAIbHBIX 3HAHWM B YACTU METOIOB
NCCAeJOBAaHMSI, a TAKKE MEXaHU3MOB, K KOTOPBIM WX IIPUMCHSIOT.

Hrioke maHo XpaTKoe ONUCcaHMe HEKOTOPHIX U3MEPUTEIbHBIX IIPUOOPOB 1 METOIOB aHAMI3a, KOTOPHIE TTOIYIILIN
pacpocTpaHecHue. OgHAKO TOCTATOYHON WMHQOPMAIIMM O COOTBETCTBYIOIINX KPUTCPUSIX ONICHKW, IIPUTOIHBIX LIS
MCIIONB30BaHUS B CTaHAApTax, HE MMECTCSI.

1.1 AHAAU3 HCXOOHBIX JAHHBIX (A3MepeHHE 00Ieid BHOpAIH)

NMeeTcsT pan IpeUTOXEHUN O IIPUMEHCHWM IIPOCTBIX U3MEpeHUI KaK adbTepHATUBBLI KOHTPOII CpeaHETO
KBaApaTUISCKOTO 3HAUCHUSI BUOPAIITMOHHOTO YCKOPEHUS ¢ 1EIbI0 IUATHOCTUPOBATh COCTOSHUE TIOMIIMUITHNKOB Kavue-
HUSI, 8 UMSHHO:

- U3MEpEeHUE ITUKOBOTO YCKOPEHUSI;

- USMCPCHHUC OTHOIICHUA ITNMKOBOI'O SHAYCHUA YCKOPCHUSA K CI'0 CPCAHEMY KBAJAPATUUCCKOMY 3HAYUCHUIO (HHK—

(axTop);
- OLIPCACIICHUL TIPOU3BCACHNUA USMCPCHHDBIX CPCAHLETO KBAJAPATUYCCKOTIO 1M IIMKOBOI'O 3HAYCHU I YCKOPCHUMA.

1.2 YacToTHBIM aHAIHA3

OTaesIbHbIE YACTOTHBIEC COCTARISIONINEG BUOPAIIMOHHOTO CIIEKTPa MOTYT OBITh OIIPEeiICHBI ITYTEM ITPUMEHE -
HUSL Pa3IMYHBIX PUIBTPOB UM CIEKTPAJIbHOrO aHanausa. llpm HaaImdmM JOCTATOUYHBIX HAHHBIX O KaKOM-IU0OO
KOHKPETHOM THUIIC ITOAINMMUIIHUKA MOI'YT OBITh OIIPEIACICHBI IIVTEM pacdeTa YaCTOTHBIC COCTABIAIOIINEC, XapaKTEepU -
3VIOIIME OIIpeACACHHbIE ASPEKThl HOAMIMNIIHMKA, a 3aTEM COIIOCTABJICHBI ¢ COOTBETCTBYIOIIMMMM KOMIIOHCHTAMU
[IOJIVICHHOI'O CcIeKTpa BuUOpanuu. lakumM o0pasoM, MOXHO HE TOJbKO HOJAYYUTH WHPOPMALIUIO O HAIUYUU
nePeKTOB, HO U JUAarHOCTUPOBATH UX.

11 60J1ee TOYHOTO ITOJYYEHUS KOMIIOHCHTOB CIICKTpa, CBSI3AHHBIX € IOMINMUITHUKAMU, IPU HATUYUU ITOCTO-
POHHUX BUOPAITMOHHBIX BO3JICUCTBUN ((POHA) JOCTATOUHO 3PPECKTUBHBIMU IBISIOTCSI METO/IBI KOTEPEHTHOTO YCPETHE -
HUS, aJallTUBHOTO IIOJABICHUS IIIYMA W BBLICIACHUS IIOJIC3HOTO CIICKTpa CUTHAJIOB. CpaBHUTEIBHO HOBBIM SIBIISICTCS
MCTO/I CIICKTPAJIbHOI'O aHaIn3a Oorudarollei BUOpalluoOHHOTO CUTHAJIA, IPOIICAIIETO Yepe3 IIOJOCOBOM BHICOKOYACTOT-
HbIN DUIBTP.

Y100HBIM BapUaHTOM METOAA CHEKTPAIbHOTO aHAIN3Aa SBIISIETCI aHAIN3 ODOKOBBIX ITOJIOC OCHOBHBIX XapaKTEePUC-
TUYECKMNX YACTOT IMOANIMITHUKOB (CYMMAapHBIX M Pa3HOCTHBIX 4AaCTOT), 4 HE CAMMX COCTABILIOIINX HA 3THUX 4aCTOTaX.
11 nccne 1oBaHMUA OOKOBBIX HOJIOC MOXKET OBITh UCITOJIB30BAH aHAIN3 KEIICTpa (OIIPEACIISIEMOro KakK CIIEKTP MOIITHOCTHA
OT JJorapu@mMa CIIeKTpa MOIIHOCTH ), IIPUMEHSIEMbI OOBIYHO UII OOHAPYKCHUI AePEKTOB B 3y0UaThIX 3allCILICHUSIX.

.3 MeTon anaau3a yaapHbIX UMIYJIbCOB

CylecTByeT psiil IIPOMBIIUICHHBIX HW3MEPUTCIABHBIX IIPUOOPOB, AEUCTBHUE KOTOPBHIX OCHOBAHO HA TOM, 4YTO
nedeKThl MOMIMUITHUKOB KAYCHUS BBI3BIBAIOT IMOSBICHUEC KOPOTKUX MMIVJIBCOB OYEHb BBICOKOM YacCTOTHI, OOBIYHO
HA3bIBACMBbBIX VIAPHBIMU UMIIVIbBCAMUA.

BcnencrtBre BBICOKOM KPYTU3HBI VIAPHBIX UMIIVABCOB B UX CIICKTPE IIPUCYTCTBYIOT COCTABIIIOIINEC HA OYCHbD
BBICOKHMX YaCcTOTaX. YKa3aHHbIC IIpUOOPHI OOHAPYKMBAIOT 3TU BbICOKOYACTOTHBIC COCTABILIONINAE U IIPCOOPa3yIOT UX B
BCJIIMYMHY, 3HAYCHUEC KOTOPOH CBSI3AHO C COCTOSIHMEM IIOAIIMUITHUKOB.

JpyruM Ccrioco00OM SIBISIETCS CIICKTPAJIbHBIM aHAJINU3 Orvudaroleil VaIapHbIX UMIIVIbBCOB.

.4 JIpyrue MeTOabl
CyIIecTByeT HECKOJIBKO METOJOB KOHTPOIS, IIO3BOJIIIONMMX OOHApyKMWBaTh Ae(PEKThI B MNOMAIIWIIHUKAX 0O€3

M3MEpeHUS BUOpanu. TakuMu MeTOAaMU SIBJISIIOTCS, B YACTHOCTHU. aHAJIN3 aKyCTUUSCKOIr'O IIIyMa, aHaJlIn3 IIPOAYKTOB
n3Hoca (gepporpadusda) m tepmorpadpud. OJHAKO HU OJVH M3 MOJOOHBIX METOAOB HE MOXET HPETEHI0BATh Ha
VHUBEPCAIbHOEC VCIICIIHOC IIPUMEHECHNE, B HEKOTOPBIX XK€ CIIyYasX OHU HEIIPUECMIICMBI.
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