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BBenenne

Hacrogmuit ctanmapT aisgeTcsa 6a30BEIM HOPMATUBHBIM TOKYMEHTOM, B KOTOPOM M3JIOKEHEI 00IIIHe
PYKOBOISNINE TIPUHIIMITE U3MEPEHUS U OIICHKN MEeXaHM4IeCKOI BUOpAaITi CTATOPHBIX 3JIEMEHTOB MAaIlINH,
HaIIpUMep OII0p TOMIMUITHUKOB. TpeGoBaHMA K BUOPAIIMOHHBIM U3MEPEHUSIM U KPUTEPUHM OICHKU
COCTOSHUA MAIllMH KOHKPETHELIX TUIIOB YCTAHABIMBAIOT B CTAHIAPTAX Ha 3TH MAIIMHLBI, pa3pabaTeIBaeMBIX
Ha 6a3e MTaHHOTO CTaHOApTA.

19 MHOTHX MaIllMH pe3Y/IBTaThl U3MEPEHHI BUOPAIIMY CTATOPHBIX JIEMEHTOB ABIISIOTCA HOCTATOY-
HBIMU I ameKBaTHOM OIEHKM YCITOBMI HAAeXKHOCTW WX JKCIUIyaTallii, a TaKkKe BIMSHUI Ha paboTry
cocemHUX arperaToB. OmMHAKO I HEKOTOPBIX MAIIMH, HAIpUMep ¢ TUOKUMM pPOTOPAMH, H3MEpPEHUA
BHOpAaIIMT Ha HETIOABIDKHBIX YacTAX MOIYT OKa3aThCd HEIOCTATOYHBIMHA. B 3THX CIIydasx OCYIIECTBIAIOT
TakKe M3MEPEHUSI BUOPAINM BPAIIAIOIIUXCI POTOPOB, T. €. HaAeXKHBIN KOHTPOJIb JOJDKEH 6a3MpoBaThcd
Ha pe3yJbTaTaxX M3MepeHU BUOpaIlUy KaK CTATOPHEIX, TaK ¥ POTOPHEIX 3JIEMEHTOB.

PesynbpTatel m3aMmepeHnit BUGPAIIMM MOTYT OBITH UCITOIL30BAHBI IIPU SKCIUIYaTAIIMOHHOM KOHTPOJIE,
MIPUEMOYHBIX UCITHITAHUAX, TMarHOCTUISCKIX U aHATUTUISCKIX UCCIeToBaHMIX. JIaHHBIN cTaHmapT ABISI-
€TCSA PYKOBOICTBOM TOJBLKO IT0 KCIDTYaTAIIHOHHOMY KOHTPOIIO BUGPAIIMA M M3MEPEeHNAM BUOpAITIM IIPU
MIPUEMOYHBIX UCTIBITAHIAX 060pYIOBAHMA.

B cranmapre Mcronb3oBaHBl TPY OCHOBHBIX ITapaMeTpa BUOpaIluy: BUOpoIIepeMelleHIe, BUOPOCKO-
pPOCTbL M BUOGPOYCKOpEHME, — U TaH IOPIMOK YCTAHOBIEHMS UX IIPEACIbHBIX 3HaueHWI. BhITlonmHeHMe
MIpeTaraeMbIX PYKOBOISIINX IIPUHITUIIOB B GOJLIITMHCTBE CIyYaeB MOJDKHO TapaHTUPOBATH YIOBIETBOPH-
TEJIbHYIO PaboTy 000pYyIOBaAHNA.
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M EXTOCYJIAAPCTUBEHH B # CTAHJIODAZPT

Bubpanusa

KOHTPOJIb COCTOSSHUSA MAIIIAH 110 PE3YJIBTATAM U3MEPEHUMN
BUBPAIIMN HA HEBPAITAIOIINIUXCA YACTAX

Yactsp 1. Odmme TpedboBanus

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

Jlara sBenenna 1999—07—01

1 OBJIACTb IPUMEHEHNA

Hacrogmuit ctangapt ycraHaBIMBaeT OOIIME YCIOBUS U TIOPANOK OIIPeAeIeHII U OIIEHKY BHOpaI-
OHHOTO COCTOAHUSA Ha OCHOBE M3MEPEHUI, BBITIOJHAEMEBIX HA CTAaTOPHEBIX 3JeMeHTax MarmuH. O6Irue
KPUTEPHUH OLIEHKM, OCHOBAaHHEIEC HA M3MEPEeHNN KaK COOCTBEHHO 3HAYEeHWI ITapaMeTpOB BUOpaIMu, Tak U
3HAYCHUHN MX M3MEHEHUI, OTHOCAIIMECAd KaK K 3KCIUTyaTallHOHHOMY KOHTPOJIO, TaK M K IIPHUEMOYHEBIM
HUCILITAHUAM, TOJDKHBI OBITH YCTAHOBJIECHEI C YIETOM HEOOXOMMMOCTHI OGECIIEUNTD CIIEAYIONTe (DaKTOPLL:

- 6e30IacHYIO IIPOIOIKUTEILHYIO PabOoTy MaIIHEL,

- OTCYTCTBHE BIIMSHHA BHOpAIIMM MAITMHBI HA PAGOTY COCETHUX MAIIMH Y MEXaHH3MOB.

Hacrogmuit cranmapT pacipocTpaHgeTcad Ha BHOpalLMIO, CO3IABAEMYI0 CaMOM MallMHOM, U He
pacIIpocTpaHsaeTcs Ha BUOpAIio, IIepeaaBaeMyio H3BHE.

YrioBag BuUOpalugd B JTAHHOM CTaHAApPTe HE paccMaTpUBacTCH.

2 HOPMATHUBHBIE CCBLIKHA

B nacrosmem craHmapTe MCIOIB30BAHEBI CCHUIKM HA CIEAYIONINE CTaHIAPTHL:

TOCT 24346—80 Bubpanus. TepMUHBI U ONIpeAeTeHIS

T'OCT 25364—97 Arperatbl HapoTypOUHHBIE cTalroHapHbIe. HopMbl BUGpaLi OIIOP BAJIOIPOBOIOB
u obnme TpeGoBaHMA K IIPOBEICHUIO M3MEPEHHMIT

TOCT UCO 2954—97 Bubpauus MallvH ¢ BO3BPATHO-IIOCTYIIATENIbHBIM ¥ BpaIlaTeIbHbIM JIBUKE-
aueM. TpebGoBaHNA K CpeAcTBaM M3MepeHUI

3 OITPEJIEJEHNA
B cranmapre ucrnonbssoBadnsl TepMuHbl 1o [TOCT 24346.
4 USMEPEHUE BUBPAIINU

41 UsMepaeMB e XapakTEepPHUCTHUKHU

4.1.1 Juanazon wacmom

Wsmepennsa BuGpamyt ciieayeT IIPOBOIUTL B AUATIA30HE YaCTOT, OXBATHIBAIOIIEM YACTOTHEIN CIIEKTD
KoneGanuit MammHeL. I1npuHa nrana3oHa 4acToT 3aBUCUT OT THIIA MAIIMHEL (HAIIpUMep, MTHalla30H JacToT,
HEeOOXOMUMBIH TS OLIEHKU IEeTOCTHOCTY IIOMIIMITHUKOB KadeHNs, JOJDKeH BKIIIOYATD B ce6s YacTOTHI 6oiree
BBEICOKWE, UeM TS MAIIMH ¢ TTOAIIUITHIKAMI CKOTBXEeHN). PeKoMeHIaIny 1o BEIGOPY AMaIla30Ha 4YacToT
IUIS MaIllMH KOHKPETHEBIX THIIOB JOJDKHBI OBITH IIPUBEACHLI B COOTBETCTBYIOIIUX CTaHAAPTAX, HAIIpUMEp
JUIS TTAPOTYPOMHHBIX crannoHapHbix arperatoB — B TOCT 25364.

IIpumMe yanue— B mporursie ToIbl KOHTPOIb BUOPAIIMOHHOTO COCTOSIHUSI B OCHOBHOM CBSI3BIBAIIA C
n3MepeHreM BUOpanuu B ukcupoBaHHOM auanasoHe dactoT 10...1000 I'm 1 oIeHKOM CpemHero KBaapaTHIeCKOTO
3HAYCHUSI BUOPOCKOPOCTH B 3TOM AUAIIA30HE; TPEOOBAHUSI K COOTBETCTBYIOIIUM CPEACTBAM M3MEPEHUI PUBEICHEI B
TOCT MUCO 2954. OnHako just MallliH HEKOTOPBIX TUIIOB MOTYT IMOTPeOOBATHCS M3MEPEHUS B JIPYTOM JUAIIA30HE
YACTOT ¥ MHBIX HApaMETPOR BUOpAIIN.

W3nanue odunmansHoe




rocCT UCO 10816-1—97

4.1.2 H3mepsemas eeauquHa

Hcxons u3 1iesieil JaHHOTO CTaHAAapTa B Ka4eCTBE M3MEPSIEMOIl BEIMIMHBI MOXET ObITh HCIIOJIB30BaHA
OllHA M3 CIICAYIOIIHNX:

- BUOporepeMellleHHe, B MUKpOMeTpax (MKM);

- BUOPOCKOPOCTh, B MIJLUIMMETPAX Ha CEKYHIY (MM/C);

- BUGpOYCKOpEeHHe, B METPaX Ha CeKyH/y B KBajpaTe (M/c?).

IMopsaox MCHONB30BAHMS, CIIydaW NPUMEHCHWS W OTpaHWYICHWS, HAJaracMble HAa 9TH BEIWIMHEL,
paccMOTpeHBI B pasjene 6.

Kak npasuiio, mist BUOpamiy, W3MEPSEMOM B IMMPOKOM ITHAMA30HE YaCTOT, HE CYIIECTBYET ITPOCTBIX
COOTHONICHHWIM MEXAYy BHOPOYCKOPEHHEM, BHOPOCKOPOCTBI0O M BHOPOICPEMEIICHUEM, a TAKXE MEXIY
MMKOBBIMA M CPEITHUMH KBaAPAaTHUCCKAMH 3HAYCHWSMH BHOpAITMOHHBIX BeqmamH. Kparkwii anamms
MPUYHMH 3TOT0 JIaH B IPWIOXECHHUH A, B KOTOPOM NPHBEACHBI TAKXE HEKOTOPBIE TOYHBIE 3aBUCHMOCTH
MEXy YKa3aHHBIMHM BHIIIIEC TIapaMeTpaMM IS CIIy4asi, KOrZia YaCTOTHBIE COCTABIIAIONIHAE BUOpALINI U3BECT-
HBI.

CrenyeT 4eTKO OIPEneIsTh, II0 KAKOMY ITapaMeTpy BUOPAIliK OLICHMNBAIOT BUOPALIMOHHOE COCTOSTHHE:
pa3Maxy BUOpoNepeMeIleHUsI, CPEIHEMY KBaIpaTUYECKOMY 3HAYCHHIO BUOPOCKOPOCTH H IIp.

4.1.3 3uauenus napamempoe gubpayuu

IMon 3HaYeHWEM ITapaMeTpa BUOPAITUH AJIsl OIPEACICHHOTO TIOJIOXCHUS M HAIPaBICHUS U3MEPECHUI
TMMOHUMAIOT PE3YJBTAT N3MEPEHU, BRITIOTHEHHBIX ¢ IIOMOIIBIO 000PYAOBaHNS, YIOBICTBOPSIONIETO TPEOO-
BaHMSIM paszena 5.

Kak mpaBwio, mpy KOHTPOJIE NIMPOKOIOJIOCHOM BHOpAallMM MAIIMH POTOPHOTO THIA B KadeCTBE
OIICHMBAEMOTO TMapaMeTpa MCIOIL3YIOT CpeaHee KBAAPATHICCKOE 3HAUCHHE BHOPOCKOPOCTH, IMOCKOIBKY
OHO CBSI3aHO C SHeprucit Kkonebanuii. B psge ciaydyaeB, OAHAKO, IPEAIOYTUTEILHO UCIIOIb30BAHUE JIPYTHX
MapaMeTpOB: CB3aHHBIX C BUOpOIEpeMelleHMEM WM BUOPOYCKOPEHHEM WM MMKOBBIX 3HAYEHMI BMECTO
CpeIHUX KBaJpaTHYeCKHX. B 3THX Ciy4asix JOJKHBI OBITh MCIIOB30BaHbI APYTAe€ KPUTEPHH, KOTOPHIE HE
BCErla CBS3aHBI IPOCTHIMH COOTHOIICHHSIMH C KPUTEPHMSIMM IS CPEITHMX KBaJpaTHYCCKUX 3HAYCHUHA
BHOPOCKOPOCTH.

4.1.4 Yposens subpayuu

OOBIYHO M3MEPEHHS MPOBOAAT B PA3TUYHBIX TOUKAX B IBYX WJIH TPEX B3aMMHO TEPICHIUKYISIPHBIX
HaIpaBRICHUSX, YTO TIO3BOJISIET MOJIyYUTh HA0OP 3HaUEeHW mapameTpoB Bubpanuu. ITox yposHeM BUOpaiiuu
MAIIIMHBI ITOHMMAIOT MAKCHMATBHOE 3HAYCHUE BUOpAITiy, M3MEPSHHOM B OMHOI OIpeAeIcHHOM TOUKe WA
TpymIie TOYCK B BHIOPAHHBIX HAMPABICHUSAX, IPH ONPEACICHHBIX YCIOBUSIX M YCTAHOBHUBIIEMCS PEXHMME
paboTHI.

BubpanMoHHOE COCTOSSHME MAIIIMH MHOTHX THIIOB MOXET OBITh OIICHEHO II0 YPOBHIO BHOpAIMK JIsT
OIHOM TOYKH M3MepeHMs. OJHAKO JJII HEKOTOPHIX MAIllMH TAKOW MOIXON SBISETCS HENpUEMIEMBIM M
YPOBHHM BHOpaIiM CJeIyeT ONpeAc/isITh HA OCHOBE HE3aBUCHUMBIX M3MEPEHUI B PSAE TOYCK.

42 TodykHu HM3MepeHHSH

H3MmepeHus ciemyeT MpOBOAUTH Ha MOANIMITHAKAX, KOPITyCaX MOAIMITHUKOB WA JPYTHX 3JIEMEHTaX
KOHCTPYKITHM, KOTOPEIC B MAKCUMAJIHHOI CTEIICHN PearnpyioT Ha AMHAMUYCCKHUE CHIIBI M XapaKTePU3YIOT
obmee BUOPAIIMOHHOE COCTOSHMEC MANIMHBEL THIMYHBIE NMPUMEPHI PACHONIOXCHHS TOUEK H3MEPECHHUS
MpHUBEJIEHBI HA pUCyHKax la—I1n.

Bepmuxansxas Bepmukansras
[ opu3oH-
mansHas i lopu3oH-
1 maneHas
i :
7
Pucynok la — Touku m3MepeHHUs Ha OIope Pucynok 16 — Touku uaMepeHHs Ha KOpIIyce
TIOAIIMITHIKA TIOMIIVITHAKA T,
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Pucynok 1B — Touku u3mMepeHus Ha )
MAaJIBIX MEKTPHUYCCKIX MallIMHAX S
[

Pucynox Ir — Toukmn u3amMepeHus Ha

JIBHTATE]IE
Pucynok 15 — Touku namepeHus Ha BEPTHKAIBHO

YCTAaHOBJICHHOM MalllMHE

ITomHyI0o OIIEHKY BHOPAITMOHHOTO COCTOSHHSI KPYITHBIX arperaTtoB JAlOT pE3yIbTaThl M3MEPCHMI B
KOHTPOJMPYEMEIX TOUKAaX B TPEX B3aMMHO IEPIICHIUKY/IAPHBIX HAPaBICHUSIX, KaK YKAa3aHO HAa PUCYHKAX
la—1xa. Kak nmpaBuio, mogoOHas MOJTHOTa U3MEPEHUI TpeOYyeTCsl TOMBKO IJISI IIPUEMOYHBIX MCIThITAHUIA.
IIpn sKCIDIyaTAallMOHHOM KOHTPOJIE OOBIYHO BBIMONHSAIOT ONHO WM JBA W3MEPEHHS B PpagvaIbHOM
HAMIpaBJICHUH [KaK TPaBHIO, TOPH3OHTANMFHOM HM(WMIH) BepTHKATLHOM|. KpoMme TOro, JTONMOMHUTEILHO
MOXHO TaKXe IIPOBOIWTH M3MEPCHHS OCEBOM BHOpaINM, OOBIYHO B MECTE PACHOIIOXCHHS YIIOPHOTO
MOIIIMITHHKA.

PacronoxeHnre TOYeK M3MEpPEHMS IS MallH KOHKPETHBIX THIIOB MOJDKHO OBITH IIPUBEACHO B
COOTBCTCTBYIOIMX CTaHIAPTaX HAa MAIIMHBL 3TUX THIIOB.

43 Tpeb6oBaHUI K COCTOSHHUIO MAIMHUHE HOPH 3KCHIYAaTANHNOHHOM
KOHTpOaE

OKCIUTyaTallHOHHEI KOHTPOJIb BHIIOHAIOT TOJIBKO IIPH ITOJIHOCTHIO COOpAaHHOM Ha IMMITAaTHRIX OIIOpax
MAalllMHE Ha MECTE €€ IKCILTyaTallMM.

44 TpeGoBaHMUY K ONNOpaM MAalIMHB NPU NMPUEMOYHBIX MCHNBITAaHMUSIX

4.4.1 Ha mecme sxcnayamayuu

Ecny nmpueMOYHBIC UCIIBITAHUS IIPOBOASAT HA MCCTC SKCIUTyaTallMM, POTOPHI JOJKHBI ObITh YCTAHOB-
JICHBI Ha IIITaTHBIC OMOpPEL. B 9TOM cilydae BaXHO, YTOOH! TIpH TMPOBEACHUH MPUEMOYHBIX UCITBITAHMIT OBLIN
CMOHTHPOBAHBI BCe OCHOBHBIC 3JIEMEHTHI MANIWHBI, IS TOJOBHBIX OOpasIOB MAIlMH 5TO TpeOoBaHME
SIBJIICTCSI 00s13aTEIbHBIM, a JUIs1 CCPUAHBIX MAallliH, €CJIM 5TO HEBO3MOXHO, OLICHOYHbIC KPHTEPHUH AOJDKHBI
OBITH COOTBETCTBYIOIMM 00pa30M KOPPEKTHPOBAHLL. Pe3yabTaThl cpaBHEHHMS BHOPAITMOHHOTO COCTOSTHHS
OMHOTHITHBIX MAIIMH, YCTAHOBJIEHHBIX Ha PA3IMIHBIX (PYyHAAMEHTaX, COIMOCTABUMBI JIMIIH TIPH YCIOBUH
CXOJICTBA JUHAMWYICCKIX XapaKTEPHUCTUK (DYHIAMEHTOB.

4.4.2 Ha ucnoimamenvHom cmeHde

HeobxommMo co3maTh YCIOBUS, TTPH KOTOPBIX UCKITIOYAETCS COBIANEHNE YaCTOT COOCTBEHIBReROIC-
0aHMii MCIBITATEIBHON YCTAHOBKM C YaCTOTOM BpAILICHHSI MAaIllMHBI WU C KaKoH-THuO 1IF
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4.1.4), CpaBHMBAIOT C TPAHUIIAMM YETHIPEX 30H, YCTAHOBICHHBIX HCXOMS M3 MEXIYHAPOTHOIO OIBITA
MPOBEACHUSI UCCICIOBAHUA M SKCIUIyaTalluu. JJaHHbIE 30HBI NMpeAHa3HAYEHB! I KAYECTBEHHOM OIIEHKH
BHUOPAIIMOHHOIO COCTOSIHUSI MAIllMH M MPHHSATHS PelICHUsI 0 HEOOXOMUMMBIX Mepax. MHoe (CpaBHMTENIBHO
C IIPMBEICHHBIM HILXE) YUCIO 30H M HUX PACIIOJIOXEHUE MOXET OBITh MCIOIb30BAHO IS MAIIUH CIICIM-
aJIbHBIX THIIOB, KOTOpbIE PacCMaTpUBAIOTCS B COOTBETCTBYIOIIMX CTaHAapTax. IIpuMepHble 3HaYEHUS
TPAHUIL 30H MPUBEACHHL B IPWIOXCHUM bB.

3oHa A — B 3Ty 30HY TIONAIafoT, KakK MPAaBIIO, HOBEIC MAIIIMHEL, TOJIBKO YTO BBEICHHBIC B SKCILTYaTAITHIO.

3oHa B — MamuHbl, MONaAalomme B 3Ty 30HY, OOBIYHO CUMTAIOT MPUTONHBIMU Ui JalbHEHIIEH

9KCILTyaTaluy 6e3 OrpaHUYEHUS] CPOKOB.
3ona C — MalnyHbl, MONAAAIONIAE B 3Ty 30HY, OOBIYHO PAacCMaTpHMBAIOT KaK HEMPUTOJHBIE IS
JUTUTETBHOI HeNpepbhIBHOM SKCIUTyaTaliii. OGbIYHO JAHHBIC MAIIIMHBI MOTYT (DYHKIIMOHH -
pOBaTh OrpaHUYCHHBINA MIEPUOJ BPEMEHHM, IOKA HE ITOSBUTCS ITOAXOAIINAsT BO3MOXHOCTb
JUTSL TIPOBEICHUS] PEMOHTHBIX PadoT.

3oHa D — YpoBHU BUOpallMy B AaHHOK 30HE OOBIMHO PacCMATPUMBAIOT KaK JIOCTATOYHO CEPHE3HEBIE,
IUIST TOTO YTOOHI BRI3BATH TOBPEXICHUE MAIITAHEIL.

YucnoBble 3HAYCHUSI TPAHMII YIIOMSIHYTBIX 30H HE NPEeAHA3HAYCHBI CIYXXUTh B Ka4€CTBE TEXHHYECKHUX
YCJIOBMIA IIPH IIPUEMOYHBIX MCIIBITAHUSX, 3TO SIBJIICTCS IIPEAMETOM COIVIAICHUSI MEXIY IIPOU3BOTUTEICM
MAaIIIMHEL ¥ ToTpeduTeaeM. OMHAKO NaHHbIE IPAHUIIBI MOT'YT CIIYKUTh B KAYeCTBE PYKOBOICTBA C TEM, YTOOBL
HM30cKATh YPE3MEPHO 3aBBIICHHBIX W HEPEATMCTHYCCKHX TpeOoBaHMA. B ompeneicHHBIX claydasx s
MAaIllliH HEKOTOPHIX THUIIOB MOTYT OBITh YCTAHOBJICHEI OCOOCHHOCTH, KOTOPEIE HOTPEOYIOT M3MCHCHHS
3HAYCHWIT TPAaHWII 30H (B OOJBINYIO MJIA MEHBIIYIO CTOPOHY). Torna mpon3BOMUTETIO MAIIIAH, KaK IMPaBHIIO,
ciemyeT OOBICHATD IPUYMHY TaHHBIX M3MEHEHMIT M, B YACTHOCTH, IIOATBEPAUTE, YTO MAIIMHY HE CICIYET
MOJBEPTaTh OMACHOCTH, SKCIUTyaTUPYs MpH 00JIce BHICOKHUX YPOBHSX BUOpaIuu.

6.2.2 Ipanuywt 308 cocmosHui

Bubpaiusi KOHKPETHOM MAIIMHBI 3aBUCUT OT €€ pa3MEpPOB, TMHAMHUYECKUX XapaKTepUCTUK BUOpUDY-
IONIMX AeTajieii, cmocoba MoOHTaxa W HasHayeHus. IIpu BeIOOpe 30H MOIYCTHMON BMOpalMM MAaIIMHBL
HEOOXOMMMO YYMTHIBATh TAKXKE YCJIOBMSI, BIMSIOIIME Ha e¢ BHOpalmoHHoOe cocrosiHue. HeszaBucumo oT
TUIIA TIONIIMITHUKOB CpeAHEee KBaApaTUIeCKoe 3HAYeHHE BUOPOCKOPOCTH CTATOPHBIX AJIEMEHTOB (HAIIpH-
Mep, ONOp IIOAIIMITHMKOB) MAIllMH GOJIBIIIMHCTBA THIIOB, KAK MPAaBWIO, aJIeKBATHO XapaKTepU3yeT YCIOBHS
paboThl pOTOPOB, UX BO3ICHCTBHE HA OIMOPHBIC BJIEMEHTHI M COCEAHUE MEXaHM3MBI, a TAKXE COCTOSTHHME
CaMHX MalllMH B IIIMPOKOM JMana3zoHe padoumnx ckopocreit. OmHako Jiji HEKOTOPBIX MAIllMH, HAIIPUMED C
OUYEHb HU3KMMHU pabOYMMU CKOPOCTSIMU, IPUMEHEHHE OJHOIO MapaMeTpa — CPEAHEro KBaJpaTHUIeCKOro
3HAYCHUSI BHOPOCKOPOCTH — 0€3 yueTa 3HAYCHMSA pPalodYeii CKOPOCTHM MOXET Y3aKOHHMTH HEAOIYCTHMEBIC
BBICOKME BHOpONEpeMEIEHHsI, B YACTHOCTH, KOrJa JOMMHHUPYIOT KoiebaHus ¢ obopoTHOM yacTtoToit. C
JIPYroM CTOPOHBI, TIPUMEHSIST IIPUHITAT IIOCTOSHCTBA BUOPOCKOPOCTH K MAaIlldHAM C BBICOKHMM paboYdMu
CKOPOCTSIMH WJIA HAJTMYHUEM BBICOKOYACTOTHBIX CHEKTPAJIbHBIX COCTABISIOIIMX BHOpAIMU, BO30YXAaeMbIX
HEKOTOPBIMM y31aMH MalllMHbI, MOXXHO NIPUHUTH K HEAONMYCTHMO BBICOKOMY YPOBHIO BHOPOYCKOPEHUIA.

C ydJeTOoM BHIIEH3JIOXEHHOTO KPHTEPHH INIPHEMKH, OCHOBAaHHBIC HA HCIIONB30OBAHHH CpeTHETO
KBaJIpaTHYECKOI'0 3HAYEHMSI BUOPOCKOPOCTH, JOJDKHBI MMETh 00IIyI0 (popMy, IPHBEICHHYIO HA PUCYHKE 2

(cM. Takxke mpuwiroxeHue B), Ha KOTOpOM yKa3aHBI

TPAaHUIIEI YACTOTHOTO MHMANA30HA U3MEPEHUH f; 1 g
i ¥ TIOKA3aHO, YTO HAXKE YACTOTHI f ¥ BBIILIE YACTOTHI 8 Jonad
Jy IolycTUMOe 3Ha4eHHe BUOPOCKOPOCTH SIBIISIETCS g

N Q Jorna C
yxe (QyHKIMel JacToThl f BUOpauun. s 30HBI OT Se
Jx 110 fy IPMMEHUM KPUTEPHIA TIOCTOSIHHOM BHOpOC- PR
KOPOCTH — MMEHHO JUISI JAHHOTO KPUTCPHS TIPUBE- S 3 Jona 8
JIeHbl 3HaYeHus TpaHuil B mpuioxenun b. bosee EL
TOYHOE OIPEEICHNE KPUTEPUEB IPUEMKY 1 3HAYEC- § ona A
HUH f], fu, fx U fy DOIKHO OBITH JAHO B CTAHAAPTAaX §"
Ha MAIIHHB KOHKPETHHIX THIIOB. f, f 7, 7,

Butpaiiysi MHOTMX MallliH COAEPXKUT JOMM- Yacmoma

HHUPYIOIIYIO YaCTOTHYIO COCTaBJIAIONIYIO, HEPEITKO
Ha 4JacToTe BpalleHWs Baia. I TaKMX MaIldH

JOIYCTHUMBIE 3HAYeHHsI BUOpALIMH MOTYT OBITh ITO-
JIyICHBI M3 PUCYHKA 2 KaK 3HAUCHWS IS JAHHOK
JOMMHHPYIOIICHA YaCTOTHI.

Pucynok 2 — OG1uii BuI KPUBHIX JIsI KPUTEpHS. HA OCHO-
BC CPCIHCTO KBAIPATHYCCKOTO 3HAYCHHS BUOPOCKOPOCTH
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rapMoHuK. OGBMHO II0JIATAIOT, YTO JAHHOE TpeOGOBaHNe BBHIIIOIHAESTCA, €CIIM 3HAUEHUE TOPU30HTAILHON 1
BEPTUKAILHOM BHOpALIUM HECYIIUX 3JIeMEHTOB (hyHAaAMEHTa BOIU3U OIOP ITOAIIMITHUKOB HE IIPeBLIIIAeT
50 % 3HauyeHus BUOpAIIMM COOTBETCTBYIOIETO IOMAIIMITHMKA B TOM Xe€ HalpaBieHun. McrnbrrarenbHas
VCTAHOBKA HE JODKHA BBI3HIBATHL TAKXKE NU3MEHEHMI 3HAUEHUSA KAKOW-TMO0 M3 OCHOBHBIX COOGCTBEHHBIX
YacTOT MAIIVMHBLI B SKCIUTyaTauuu. EcIu pe30HAHCH OIIOPHI YCTPAHUThL HE yIOAeTcsd, CIeAyeT IIPOBOMUTH
NpUEMOYHbIE UCITBITAHUA TIOJHOCTBIO COOGPAHHOM MAIIWHEI HA MeCTe 3KCIDIyaTalluu.

IIpueMouHble MCIBITAHUS MAIIMH HEKOTOPHIX KJIACCOB, HAIIpUMep HEOONBIINX SIIeKTPUIeCKUX
MallliH, IIPOBOIAT HA YIIPYTOM OCHOBAHUM. B 3ToM ciyuae HM3IIME COOCTBEHHBIC YACTOTHI CUCTEMBI
MallliHA — UCIBITATeIbHBIE OIIOPEI, PAcCMATPUBAEMOM KaK JKeCTKOe TeJlo, MOJDKHBLI OBITH MeHee 1/2
MUHUMAIIBHON YacTOTHI BO30yXmeHUsI. COOTBETCTBYIOIINE YCIIOBUA OIUPAHUS MOTYT OBITh JTOCTUTHYTBI
IyTeM YCTAHOBKY MAIIIMHBI HA YIIPYTOOIUPAIOIIUICA (PyHIaMeHT (OCHOBAHNE) WIIA C IIOMOIILIO CBOOOIHOM
HOABECKN HA MITKUX IIPYXKUHAX.

45 VYcnoBud d2KcIIaAIyaTaluUUd MAallHuHBE

OueHKa ypoBHA BHOpallM JOJDKHA OBITH MPOBeAeHA IIOCIIe JOCTIDKEHUS HOPMAJbHBIX YCIOBUH
SKCIDIyaTalnuu. JLomoTHUTEIbHEIE U3MEPEHUA IPU APYIUX YCIIOBUSX HE JIOJDKHBI OBITH MCIIONIh30BAHEL JIJIS
OLIEHKY BUOPALIMOHHOIO COCTOSHUSA B COOTBETCTBUM C pPasmesioM 6.

46 Onenxa BUGpauUuWyu, HABOAUMON BHEIMHUMU MUCTOYHUKAMU

OueHKY BIUSHUA BUOGPOAKTUBHOCTH OKPYKAIOIINX MEXaHU3MOB HA BUOPAIINIO KOHKPETHON MAIIITHBI
NPOBOIIT HA OCHOBAHUU Pe3yJIBTATOB U3MEPEHUII HA OCTAHOBIEHHON MalnmHe. Eciu M3MepeHHOe 3Hade-
HUe TIapaMeTpa BUGpALIMY IIPEBBIIACT | /3 PEKOMEHIYEMOTO TIPEIEIBHOTO 3HAYEHUS, CIIENYET IIPUHATD MEPBI
10 YMEHBIIEHUIO 3TOTO BIUSHUAL.

5 KOHTPOJIbHO-USMEPUTEJBHAA AIIITAPATYPA

KoHcTpyking KOHTpOIbHO-N3MepUTEILHOM armaparypsl (ajgee — anmaparypa) JoJDKHA o6ecriedn-
BaTh ee HOPMaJIbHOe (DYHKIMOHUPOBAHUE B YCIOBUSAX ITPOBOAMMBIX M3MEPEHMI (TeMIlepaTypa OKpyXaro-
el Ccpemsl, BIAXHOCTL Bosgyxa M T. A.). Cremyer ocoboe BHUMAaHWE VAEIUThH KPEIUIEHUIO
BUOPOIIpeobpasoBaTesa M YOeIUTLCS B TOM, YTO 3TO KPeIUIEHVE He U3MeHAeT BUOPAIIMOHHBIE XapaKTepIC-
TUKY MalmHel. TpeGoBaHMA K allliapaType, IpeIHa3sHAYeHHON IS U3MEPEHUS CPEIHETO KBAAPATUYECKOTO
3HadYeHMs Bubpanum B auanazore 10...1000 I'u, — mo TOCT UCO 2954.

B wnacrosgmiee Bpems IS KOHTPONIS IIMPOKOIIOIOCHON BHUGpalMy Haubojaee YacTO WCITOIb3YIOT
IPUOOPHI ABYX TUITOB:

- IpuGOPLI, comepKallie JeTEKTOP CPEIHETO KBAAPATUYECKOTO 3HAYEHUS M WHAMKATOP I CUNUTHI-
BaHUS CPEAHNX KBaApaTUYeCKUX 3HAYEHUN U3MePSIeMO BETNYIHDL;

- IpuBOPLI, comepXKalire 1100 AeTEKTOP CPEIHETO KBAAPATUYECKOTO SHAYEHUS, JIN00 YCPeTHIIOIINIA
JETEKTOP, HO KaTMOGPOBAHHBIE TS CYUTLIBAHMSA Pa3Maxa YUIM aMIUTUTYILI KOIeGaHuii; IIPY 3TOM KaTubpoB-
Ka OCHOBAaHA HA COOTHOIIEHUN MeXAY CPeIHUMU KBaAPATUYECKUMU U ITUKOBBIMY 3HAYEHUSIMU TSI YUCTO
CUHYCOMIAILHOTO CUTHAIIA.

Ecam ouenka BubGpaumm 6GasupyeTcs Ha pesyiabTarax M3MepeHMs 0ojlee 4eM OJHONM BeIWYMHLBI
(TlepeMelleHrne, CKOPOCTh, YCKOPEHNE), IIPUMEHIeMbIe TTPUOOPHI JOJIKHEI 00ecIIeunBaTh N3MepEHNe BCeX
3TUX BEJIMYMH.

WsmepurenpHag cucTeMa JODKHA IIPeAyCMaTpUBATh BO3MOXHOCTD KATMGPOBKY BCETO M3MEPUTEIh-
HOTO TpakTa (KelaTelbHO BCTPOEHHOE YCTPOMCTBO KAMMOpPOBKM) M MMETh HE3aBUCUMBIE BBHIXOALI IS
ITOJACOEeIMHEH NS TOITOJTHUTEIbHBIX aHAIN3aTOPOB U T. II.

6 KPUTEPUUN OLHEHKHW BUBPAIITMOHHOI'O COCTOAHUA MAIILIUH

6.1 Buagnol kpurtepues

PaccmaTpuBaroTca KpuTeprnu ABYX BUAOB, PAcCIIPOCTPAHSIONINECS HA SKCINTYyaTAIlMOHHBINT KOHTPOIb
U TIPUEMOYHBIE UCIIBITAHUA U IIpelHA3HAYeHHEBIE I OLIEHKW YPOBHE! BMOpAallMM MAaIliH DPa3TUYHBIX
tunioB. Kpurepmit 1 cBA3aH cO 3HAYEHUAMM U3MEPSIEMBIX ITapaMeTpOB BUOpAIMM, a KPUTEPUA 2 — ¢
U3MEHEHUSAMU 3TUX 3HAYEHWI (HE3aBUCUMO OT HAIIPABICHUSA M3MEHEHUIA).

62 Kpurtepuit 1

6.2.1 3oubi eubpayuonHo2o cocmosHus

Kpurepnit 1 cBs3aH ¢ ompeAeneHUeM TPAHWI IIA aOCOMIOTHOTO 3HAUEHUS IIapaMeTpa BUOpaIli,
COOTBETCTBYIOIIMX AOITYCTUMBIM AMHAMUYIECKUM HArpy3kaM Ha MTOAIIUITHUKY U AOITYCTUMON BUOpAInU,
IIepenaBaeMoll BOBHE Uepe3 OIMOPH U (pyHmameHT. MaKcUMaIbHOE 3HAYCHUE, TIONYICHHOE BaPESYIRIATE
U3MEPEHUS Ha KaXIOM TOMIIUITHIKE WIN orope (T. €. 3HaYeHNe YPOBHA BUOpaIiuyu — eH
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Ecmm ke mrg HeXoTOpOI MAIIMHLI 3HAYUTEIbHAS YacTh BHOPAITMOHHON 2HEPTUM COCPENOTOYeHA 3a
Tpee/laMyi AMATIa30Ha YacToT f,...f,, BOSMOXHBI CIIE[YIOLINe PELICHNS:

a) ITomMmmo u3MepeHNH BUGPOCKOPOCTH TIPOBOMIT U3MEPEHMS B IIMPOKOH IIOJI0CE YaCTOT BUOPOIIE-
peMeleHus (€CIM OCHOBHAS YaCTb HEPIETUYECKOTO CIIEKTPA JIEKUT HIKE f,) WIN BUOPOYCKOPEHNA (€CIIN
OCHOBHA YacTh SHEPIeTHYECKOTO CIIEKTPA JIEXUT BhIILe f). JIONYCTHMEBIE 3HAYEHNUS 1apaMeTpoB BUOPO-
IepeMeIIeHNs WIK BUOPOYCKOPEHUS ITOJIYYaloT M3 PUCYHKA 2, TIepeBOAA 3HAUEHUI BHOPOCKOPOCTU Ha
Kpasix KPUBBIX (T. €. B AMAIIA30HAX f...[,, fyfu) B IIOCTOSTHHBIE 3HAYEH S BUOPOCKOPOCTU U BUOPOYCKOPEHUS
COOTBETCTBEHHO. BIGpaIiio MOXKHO CUUTATh TOITYCTUMOM, €CITH OHA ABJISIETCSA TAKOBOM 10 BCEM KPUTEPUIM
(TepeMeIieHUS, CKOPOCTH M YCKOPEHHUA).

6) C 1moMoOIBI0 aHaIM3aTopa CIEKTpa B CIIEKTPe BUOpAIIUM BEHIOEIAIOT BCE MOIIMHEBIE YaCTOTHBIC
COCTaBJIAIONINE U OIPEIESIIAIOT I HUX 3HAUCHUSI BHOpOIIEpeMEIeH I, BUGPOCKOPOCTH B BUGPOyCKOpe -
muA. Ilociae aToro Ha ocHOBe ypaBHeHUA (A.2) pacCUMTHIBAIOT SKBUBAJICHTHOE 3HAUCHME IIapameTpa
BUOPOCKOPOCTH; I YACTOTHBIX COCTABILIIOLLNX, JTeXKAIMX HIKe f, ¥ BBILIE f,, BECOBBIE KOA((DULNEHTHL
6epyT B COOTBETCTBUHM ¢ PHCYHKOM 2. OKOHYATEIBHYIO OIIEHKY MeJIal0T Ha OCHOBE CpPaBHEHUA CO
3HAYEHUSIMU IPAaHUI] B JUAIIA30HE j;fy

CregyeT mMeTh B BUAY, 9TO, KpOMe CIydas eMMHCTBEHHON TOMUHUPYIOIIEH COCTABIAIONIeH, HEIIO-
CPEICTBEHHOE CpaBHEHNE COCTABIIAIONINX YaCTOTHOIO CIIEKTpa ¢ TPaHMIIAMH, OIIPEOeIAe MEIMI KPUBLIMU
Ha PUCYHKE 2, IPUBEAET K OIMMMOOYHBIM 3aKITIOUCHIM.

B) WcCIIONB3y1oT U3MEPUTENBHBIN IIpHGOP, (popMa JaCTOTHOI XapaKTePUCTUKM KOTOPOTO B 00IaCTH,
IIe cocpemoToueHa BUOPAITMOHHASA SHEPTHA MAIIWHEBI, coBIamaeT ¢ ¢GopMON KPUBLIX Ha PHUCYHKE 2.
OKOHYATENIBHYIO OLEHKY TAaKXKe JEAalT HA OCHOBE CPABHEHMS CO 3HAYCHMSAMU TPAHNULL B IUATIA30HE f.. /.

HoImomHuTeIbHOE PYKOBOACTBO IIO OIPeNe/IeHHIO I'paHUIl 30H IIPUBEIeHO B Ipwioxkenuu B. g
MAallTH HEKOTOPHIX TUIIOB, BO3MOXHO, IIOTpebyeTCA oOIlpemeleHHe TpaHWIl 30H HMHBIX, 9eM Te, 9TO
IIpeAcTaBIeHbl Ha pucyHKe 2 (cM., HarpuMep, 6.5.3).

63 Kpurepuit 2

JarHeIi KpuTepHuii OCHOBAH Ha OIleHKe M3MEHEHMA 3HAYeHU IIapaMeTpa BUOPAITIM IT0 CPAaBHEHUIO
¢ TIpeABAPUTEIEHO YCTAHOBICHHBIM STAJIOHHBIM 3HAYEHIEM B YCTAHOBHUBIIIEMCS PeKUMe paGOTHI MAITMHEI.
3HaunTeNbHBIE M3MeHeHUd (YBeIMUeHUe WM YMEHBIIEHNE) 3HAUYeHUd IIapaMeTpa IMTHPOKOIIOIOCHOM
BUOpAIIUIT MOTYT TTOTPe6OBATh IMPUHATHUA OIIPeleIeHHBIX Mep JaXe B TOM ciIydae, Koraa rpaHuna 30Hu C
B COOTBETCTBUM C KpUTepHeM 1 ellle He TOCTUTHYTA. Takue M3MeHeHUI MOTYT UMeTh BHE3AITHEIN XapaKTep
WIX IIOCTEIICHHO HapacTaTh BO BPEMEHU M YKA3bIBAIOT HAa BO3MOXHOE BO3HUKHOBEHHE ITOBPEKICHUSA
MAIIMHEL B HAYAJIBHON CTaIUU MM OIPYTHe HEIIONAIKMN.

IIpn wmcnonp3oBaHuM KpuTepud 2 BaXHO, YTOOHI M3MEpeHUd 3HAYeHUN IIapaMeTpoB BHOpAIIMU,
MoUTeKAaIye BIIOCICACTBUN CpPABHEHMIO, ITPOBOMIIM TP OOHUX M TeX Xe IIOJIOXKCHWM W OpUeHTAITIU
peobpa3oBarelrd BUOpaIUy 1 IIPUOIM3UTENHHO B OTHOM 1 TOM Xe pexXuMe paboThl ManmHbL. HeoGxommmo
OIIpeIeUTh OYECBHIHbBIC U3MEHEHNS 3HAYCHM TIapaMeTpa BUOpAIlI He3aBUCHMO OT €ro OOIIero 3HaYeHWs,
YTOOBI IIPEAOTBPATUTE BOZHUKHOBEHUE OIIACHOM cuTyanuu. HacKoJIbKO TaHHOE U3MEHEHUE SABIICTC 3HAYM-
TeIBHBIM, TOJDKHO OBITH OIIPENe/IeHO B COOTBETCTBYIOIINX CTAHAAPTAX HA MAIIMHBI KOHKPETHEIX TUIIOB.

CiemyeT MMeTb B BUIY, YTO HEKOTOPEHIE CYIIECTBEHHBIE M3MEHEHUS B COCTOAHHMM MAITMHBI MOTYT
OBITL OOHAPYKEHBI TOJIBKO IIPY KOHTPOJIE OTHENBHBIX CIIEKTPAIbHBIX COCTARIAIONmMX (M. 6.5.1).

64Ilpegeapbunse YPOBHU BUOpauUuu

6.4.1 Obwue noaoxcenus

Kax mpapwio, mag mammH, IpemHa3HAYEHHBIX U UIATENIBHON AKCIDTyaTallMy, YCTaHABIMBAIOT
IIpefeabHbIE YPOBHH BHOpAaIlMM, IIPEBBIIICHNE KOTOPHIX B YCTAHOBMBIIEMCHA peXMMe PabOTBI MaIlTMHBI
npusogut K ntogadve curaagos IIPEAYIIPEXKIEHUWE wmm OCTAHOB:

IIPEAYIIPEXIEHUWE — mrg npupiaedeHUI BHUMAHUS K TOMY, YTO BUOpamud M H3MEHEHU
BUOpAIIUI TOCTUTIIH OIIPENEICHHOTO YPOBHA, KOTIA MOXET IIOTPe6OBATHCA IIPOBENECHIE BOCCTAHOBUTEh-
HbIx MeponpudaTuit. Kak mpasuno, mpu mogsnenuu curHaia IIPEJAYIIPEXIEHMWE mammAy MOXHO
SKCIUIyaTHPOBAaTh B TEUEHHME HEKOTOPOTrO IIEPUOIAa BPEMEHHM, II0KA MCCISHYIOT IIPUYMHBEL M3MEHEHUA
BUOpAIIUI M OIIPEAEIIIIOT KOMIUIEKC HEOOXOMMMBIX MEPOIIPUATHH.

OCTAHOB — mi1a mHAUKAIINW YPOBHA BUOpamvy, IPY MIPEBBLINIEHUHN KOTOPOTO HaJIbHEHIIAsI 3KC-
IUTyaTalua MOXKeT IIpuBecTu K noppexmernusaM. IIpu moctickenuu ypoBHa OCTAHOB cienyer mpuHATH
HeMeJIeHHBIE MephI K CHIDKeHUIO0 BUOPAIINH WK K& OCTAHOBUTDL MAIIUHY.

Benencrsue pasHUITEI B AMHAMUYECKHMX HArpy3KaX U KeCTKOCTAX OIIOP IS Pa3IMYHBIX ITOJI0XKEHUM
W HaIIpaBIeHUH H3MepeHN MOTYT OBITh YCTAHOBJIEHBI pa3HbIe IIpeAeIbHBIe YPOBHY BUOpaimu. Ompenese-
HUE TaKWX YPOBHEH I MaIlMH KOHKPETHBIX TUIIOB MODKHO OBITh IIPUBEOEHO B COOT
CcTaHmapTax.
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6.4.2 Yemanoexa ypoens IHPEAYIIPEXKIFEHUE

Vposeusr IIPEAVYIIPEXKJIEHWE MOXeT CyIIeCTBEHHO M3MEHATLCSI B CTOPOHY BO3pacTaHUS WU
YMEHBIIIEHNA OT MaIlIMHEI K MarrHe. OOBMHO TaHHOEe 3HAYeHME YCTAaHABIMBAIOT OTHOCUTETHHO HEKOTO-
poro 6a30BOTO 3HAYEHW, ITOJIYICHHOTO I KaXIOro KOHKPETHOTO 3K3eMINTApa MAIMHEL IPH (PUKCHPO-
BaHHOM ITOJIOKEHUM M HAIIpaBJIeHNHU N3MEePEeHUA Ha OCHOBE HAKOILUIEHHOTO OIIBITA KCIDTYyaTaIlUH.

Pexomennyercs ycranaBmBath ypoBedb IIPEAVIIPEXJIEHME Breime 6a30Boro 3HadYeHHS Ha
HEKOTOPYIO ITOJII0, B IIPOIeHTAaX, 3HAUCHUSI BepxXHell TpaHuWIel 30HHI B. Ecu 6a3oBoe 3HaueHMUe Mallo,
yposenb IIPEJAYIIPEXJIEHME moxer nexaTb HiKe 30HBI C.

B ToMm ciydae, ecnu 6azoBoe 3HaUeHUE He OIpeAesieHO, HAllpUMep IS HOBBIX MAIllMH, HAYAIBHYIO
yctaHoBKy 1onoxenansa IIPEAYIIPEXKJIEHUWE cienyer BEOIOMHUTD IM00 HCXOI M3 OIIBITA 3KCIDTyaTallil
AHAJIOTHMYHBIX MalliH, JO0 Ha OocHOBe comtamieHus. CIycTd HEKOTOpoe BpeMd CledyeT YCTaHOBHUTH
IOCTOSHHOE 06a30BOe 3HAUEHME M COOTBETCTBYIOIIMM 00pa3oM CKOppeKTupoBaTh Itoioxkenue IIPEJY-
TIPEXJIEHMUE.

Ecmm mponzonuio usMeHeHMe ITOCTOAHHOTO 6a30BOTO 3HAYeHUS (HAIIpUMeD, BCICACTBUE KaIlTaIb-
HOTO PEMOHTA MAIIMHEBI), MOXET IIOTPebOBaThCA COOTBETCIBYIOIEe M3MeHeHHMe monoxenus IIPEJY-
TIPEXAEHWE. BenencrBrue pa3sHUIIBI B AMHAMWYECKUX HArpy3kax ¥ Koa@@UimeHTax XeCTKOCTU OIIop
IUIS PA3TUIHBIX OITOP MAIMHBI MOTYT OBITh YCTAHOBJICHEI CBOU TIpeAe/IbHBIE YPOBHH.

6.4.3 Yemanoexa yposnss OCTAHOB

Vposensr OCTAHOB, KOTOPEIN OOBLIMHO CBA3LIBAIOT ¢ HEOOXOAMMOCTBLIO COXpAaHEHN MEXaHUIeCKOM
IEeJTOCTHOCTY MAIIIMHEI, MOXKET 3aBHCETh OT PA3IMYHBIX KOHCTPYKTUBHEIX OCOOEHHOCTEH, ITPUMEHSIEMBIX
IS TOTO, YTOOBI MAIITTHA MOTIJIA IIPOTUBOCTOSTH BOSHUKHOBEHIIO AHOMAIBEHBIX THHAMHYECKHX ¢l Takum
obpa3oM, TaHHOe 3HAYeHUe, KaK IIPABHIIIO, OYIeT OMHIUM U TeM Ke I MAIllH aHaJIOTUYHEBIX KOHCTPYKITUH
U He OyIeT CBA3aHO ¢ 6a30BBIM 3HAYEHHMEM, Kak 3T0 uMeio Mecto mrd ypoaga IIPEAVIIPEXKJIEHUAE.

Beaenmereue MHOTOOOpA3MS MAIIMH Pa3TUYHBIX KOHCTPYKIIMM He IIPeacTaBlIAeTcd BO3MOXHEBIM JaTh
YeTKOe PYKOBOACTBO WA TouHOTO ycraHoBieHus ypoBHa OCTAHOB. O6wrano nomoxenne OCTAHOB
YCTaHABIMBAIOT B IIpenesniax 30H C wmm D.

65O OITHUTENIbHBE XapaKTEPUCTUKHU

6.5.1 Yacmommuwie cocmaegasouue (6exmophbie) sudpayuu

Merton KoHTpoOId, paccMaTpUBAeMEIll B TaHHOM 6a30BOM cTaHIAPTe, OTPaHMYEH OIEHKOI BUOpaImu
B IIMPOKOM AMAIIa30He YacToT Ge3 aHamM3a YacTOTHBIX COCTABIISIONIMX WJIM ydeTa (aswsl BubOpanmu. B
GOILIIMHCTBE CIydaeB A IIPUEMOYHEBIX UCIIBITAHUNA 1 SKCIUIYaTAlTUOHHOTO KOHTPOIA 3TOTO TOCTATOUHO.
OmHAaKo TIPU OIlgHKE BUOPAIIMOHHOTO COCTOAHMA MAIIVMH OIIpeleIeHHBIX TUITOB 11eJIeco00pa3Ho MUCIIOND-
30BaTh BEKTOPHOE TIpeACTaBICHNE BUGPAIIU.

Hcrionn3oBaHMe B KayecTBe KPUTEPUSI HM3MEHEHMSI BEKTOpa BUOpalUM OCOOGEHHO IIOIE3HO IIPU
obHApPYXEHUN 1 NACHTUOUKAIINY N3MEeHEHNI B IMHAMUYECKIX XapaKTepUCTUKAX MAaIllMHEL. MHOTHA Takue
M3MEHEHUS HEBO3MOXHO OOHAPYKUTD B YCIOBUAX KOHTPOJIA TOILKO JIUIIE OGIIET0 YPOBHA ITHUPOKOIIONOC-
HO# BuGparuu. IlpuMep Takoil cUTyallMu IIpUBedeH B IpwiokeHHW I'. OXHAKO YCTaHOBJICHME KPUTEPUA
Ha OCHOBe M3MEHEHU BeKTOpa BUGPAIIMM BLIXOMUT 3a PAMKU HACTOAIIIETO CTaHAApPTA.

6.5.2 Bufpayuonnas 4yecmeumenvHoCcmy

BubGpanmsda, miamepsemas Ha KakoH-TMO0 KOHKPETHOM MaIllMHE, MOXKET 3aBHUCETh OT peXXuMma ee
paboTnl. B GONLIIMHCTBE CIIydaeB ITONOOHOE BIMAHUE YCIOBHI pabOTH HE3HAYNUTEILHO, HO HHOTIA
YYBCTBUTEILHOCTD K PESKMY MOXKeT OLITh TAKOBA, UYTO, B TO BpeMs KaK BUOpAIINA HEKOTOPOH OIIpemeIeHHOM
MAaIIMHEI IIPH HEKOTOPLIX YCIOBHAX paGOTHI IIPU3HAETCA MOIIYCTHMOI, OHA MOXKET IIepecTaTh CUUTATHCA
TAKOBOI IIPU M3MEHEHUU 3TUX YCIOBUIL.

B Tex cnyyasgx, Korma HEKOTOPBIE acIeKTHI BUOPAIIMOHHON YYBCTBUTEILHOCTH BHI3LIBAIOT COMHEHIIE,
MEXIY TTOTpeOUTeIeM B M3TOTOBUTEIEM MAITUHBI TODKHO GBITH JOCTUTHYTO COIMIAlIeHUEe O HEOOXOIUMOM
o0beMe MCIIBITAHUI WM O METOMAX TEOPETUISCKOM OIIeHKMN.

6.5.3 Cneyuanvuvie memoobi KOHMPOAs 015 NOOWUNHUKOS KAUeHUS

Oco6bIe METOIBI UCIIOIB3YIOT IS OIEHKM COCTOSHUS 3JIeMEHTOB POJMKOBLIX ITOMIIMITHUKOB. JaH-
HBII BOIIpOC paccMoTpeH B npmaoxeHnu Jl. OmpenesreHue OLIEHOYHBIX KPUTEPHUEB VTSI 3THX METOIOB
BBEIXOIMT 3a paMKU HACTOAIIETO CTaHmapTa.
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IIPHJIOXEHHE A
(cnpasoynoe)

COOTHOIMEHUS MEXTY PA3JIMYHBIMHA ITIAPAMETPAMHA KOJIEBAHUI

YXe B TEUEHHWE MHOTHX JIET M [0 HACTOSIIEEe BpeMsi BUOPAIMOHHOE COCTOSIHME MAIMH IIMPOKOro Kiacca
YCIIEMTHO OIEHMWBAIOT IIyTeM H3MEpPeHHS CPENHEro KBaIpaTHYeCKOro 3HAYCHHSI BHOPOCKOpOCTH. s BUOparpiu,
HMMEIOIIEil AMCKPETHBI COCTaB YACTOTHBIX COCTABJISIIONIMX WM3BECTHBIX aMIUTATYOH M (ha3bl M MaJBIi IIbEACCTAll,
ompeaesIeMBIi CIyJailHEIME M YIApHBIMH IIPOIIECCAMI, OCHOBHBIC BUOPAIIMOHHEIC ITApaMeTpHl (HampHMep, IrepeMe-
IEHUE, CKOPOCTh, YCKOPCHHE, MMKOBEIC M CpelHWE KBaApaTHMIeCKHe 3HAYEHMs) CBSI3aHBI CTPOTO OIpeIeICHHBIMH
MATEMATHYECKUMH 3aBHCHUMOCTSIMHU. BEIBOJ 3TVX 3aBMCHMOCTE M3BECTEH, M B JAHHOM IIPWIOXECHWHM HE CTABUTCH
3a1a4a TIOBTOPHO MCCJICAOBATH ITOT acneKT mpobiemMbl. OMHAKO HUXE TIPUBEACH Psi MOJIE3HBIX COOTHOINCHMIA.

OnpenenuB nyTeM U3MEPEHUIA 3aBUCUMOCTh BUGPOCKOPOCTH OT BPEMEHHM, €€ Cpe/lHee KBAAPATHYECKOE 3HAYCHIE
MOXHO IOACUYNTATH CICAYIONIMM 00pasoM:

, T (A1)
Vems = T_l_[ V2(T)dt’
0
IAE V,, ,— COOTBETCTBYIOLIEE CPEMHEE KBAAPATHUECKOE 3HAYCHHNE;
v(ltg — (pyHKIIMA BUOPOCKOPOCTH OT BPEMEHH,
T — nepuon; BRIOOPKH, KOTOPHIA AOJDKEH OBITH MHOTO OOJIBIIE TIepHOa JTI000TO M3 OCHOBHBIX YaCTOTHHIX
KOMIIOHEHTOB, cofepxammxcd B w(f).

3HayeHus BUOPAIMOHHOTO YCKOPEHUSI, CKOPOCTH WM IIepeMeIeHus1 (COOTBETCTBEHHO a, v, 5}, j=1,2,..,n
ONPEAEIISIOT B PE3YIbTATe AHANN3A BUOPAIIMOHHBIX CIIEKTPOB KaK (DYHKIMHU YIIOBOM 4aCTOTH (®, , O, , ... , @, ). Ecom
M3BECTHHI CPENHHUE KBaIpaTIMIECKUE 3HAYCHUS AMIUIUTYH BUOPOCKOPOCTH Vy, V,, ..., V, MM CPEOHUE KBaIPATUICCKIE
3Ha4YEHHMS] aMIUIATYJ, YCKOPEHHA @, 4y, ..., 4,, TO CBI3aHHOE C HUMH M XapaKTepH3ylollice KonebaTelbHbII mpouecce
cpemHee KBaIpaTHIECKOe 3HAYEHNE BHOPOCKOPOCTH OIIPEICIISICTCS BRIpAKEHHEM
Voms = VIay/o,12+[a/0,] 2+ ...+ [a/0,]2 =
= 2 2 2 =
VS2a? + S262 +...+ S2a?
= 2 2 2 A2
VvZ 4 y2 e+ v2. A2)
100 % /\%% g\ IIpy HATMMKY TONBKO ABYX 3HAYMTENBHEIX COCTAaBIAIO-
o 504 L2 4 A%, mx BHOpAIINHY, OIPENESIIONINX ONEHNS] CPEIHErO KBaIPaTH-
§ ><§>2< z‘ A ?%( YECKOT0 3HAYCHHMS BHOPOCKOPOCTH MEXITY MAKCHUMAaIBHBIM
9 . b & @ Ve 1 MUHHMAJIBHBIM V, . 3HAYE€HHSIMHU, CPEAHEE KBaapaTH-
g %><\ A % YecKoe 3HadeHHe BHOPAIMH IIPHOIHM3UTENLHO BEIPAXAETCA B
[~ ] 4
5., YA D
A . (/ p—
ERE A SN Vems =V (02 + v2)/2 - (A-3)
TS N &
& N SN
ST 20 = od- & ¢ N Ornepannio nepecyeTa BUOPOCKOPOCTH B BHOpOIIEpeMe-
8z %%&& ‘\n‘“\ IMCHAE MOXHO OCYIICCTBHTh TOJBKO I CHHYCOHAAIBHOMN
s 10 F 3 puOpanmn. Eciam m3BecTHA BHOPOCKOPOCTh CHHYCOMAATBHOM
g 05 v}\&‘ SN \ COCTaBJISIONICH, TO pa3Max (YIBOSHHYIO aMILIUTYy) BUOpoOIIe-
§ ’ i& NER NN PEMELICHMS OMPEACIIIOT TAK:
x o \
- ez \\ S S, = 2000 L T = 1000 2 vZ = 450 L A4
01 ANEANANANEAN r ® LA

10 20 50 160 200 500 1000 2000 5000 10000
' Yacmoma, 'y rae S, — pa3Max BUGPOIIEPEMEILCHNS, MKM;
' V,— CpefiHee KBapaTHYecKoe 3HaYCHHEe BHOPO-

PrcyHOK A.1 — I'pad¥K, YKa3BIBAIOLIMI COOTHOILIE- CKOPOCTH Ha YacToTe f, MM/C;

HUSL MEXUTy YCKODEHHMEM, CKOPOCTBIO ¥ liepemeinenu- @ = 2 Tf — yrioBas gacrora.
€M TSI TApPMOHHIECKOR BHOpAIu
I'paduk mis mepecyeTa IpUBEIEH Ha
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[IPUHIIOXEHHE b
(cnpasouroe)

IPUMEPHBIE KPUTEPUH OLNEHKHN BUBPAIIMOHHOTO COCTOAHNA MAIIUH PA3JIMYHbIX
THUIIOB

Hacrosmuii crangapt siBistercss 6a30BBIM JOKYMEHTOM JIIS pa3paboTKU PYKOBOJICTB 10 M3MEPEHUIO U OLICHKE
BuOpanuy Mari. Kpurte pui OLeHKY TSI MAIIMH KOHKPETHBIX TUIIOB JOJDKHBI OBITh YCTAHOBICHBL B COOTBETCTBYIOIIIAX
OTIICIBHBIX CTaHmapraX. B tabmuite Bb.1 mpuBeeHBI TOIBKO BPEMEHHBIC, IPUMEPHBIC KPUTCPUM, KOTOPBIMU MOXHO
[IOJIB30BATHCS IPU OTCYTCTBUU IIOIXOAAINX HOPMATUBHBIX JOKYMEHTOB. [10 Heil MOKXHO ONpeAeINTh BEPXHIE MPAHUIIBL
30H 0T A 1o C (cM. 5.3.1), BEIpaxXeHHBIC B CPeHNX KBAAPATUICCKIX 3HAUCHUSX BUOPOCKOPOCTH ¥, ,, , MM/C, JIJIL MAIIHH
PA3IUIHBIX KIJIACCOB:

Kiacc 1 — OtmenbHbIC YaCTH ABUATATEICH M MAIIUH, COCIMHEHHBIE ¢ arperaToM U paboTaroInue B OOBMHOM IS

HUX peXUMe (CepUAHbBIE SACKTPUICCKIIC MOTOPHI MOIMHOCTBIO M0 15 KBT ABISIOTCS TUIIMIHBIMU
MaIllMHAMY 3TOH KaTeTOPUM).

Krnacc 2 — MamuHbl cpeflHedl BEIUYUHBI (TUIIOBBIE 3JIEKTPOMOTOPBI MOITHOCTBIO OT 15 mo 875 xBr) 6e3
CITeTIMANbHBIX (DYHIAMEHTOB, KECTKO YCTAHOBJICHHBIC JIBUTATeTn Wi MamuHbl (1o 300 kBr) Ha
CIIeIaIbHbIX (PYHIAMEHTAX.

Kiacc 3 — MorrHble IIepBUYHBIC JBUTATESIIN 1 IPYIHE MOIIHEBIC MAIIIMHEL ¢ BPaIalOIUMUCI MACCAMHU,YCTAHOB-
JICHHBIC HA MAaCCUBHBIX (DYHIAMEHTAX,0THOCUTEIFHO XECTKIX B HAIIPARICHIUN U3MEPEHUSI BUOpAIIAA.

Kiacc 4 — MorlHble IIepBUYHBIC JBUTATEIIN 1 IPYIHE MOIIHEBIC MAIIIMHEL ¢ BPaIalOIUMUCI MACCAMU,YCTAHOB-
JICHHBIC Ha (OYHAAMEHTBI,0THOCUTEIHHO ITOAATINBLIC B HAIIPABICHNN U3MepeHIS BUOpaIliy (HaIIpH-
Mep, TypOOTreHepaTophl U ra30BbIe TYPOUHBI C BBIXOJHON MOIIHOCTHIO Gonee 10 MBT).

Taoaxumna b.1 — IlpumepHbIe TpaHUIILI 30H AJISI MAIIH Pa3TMIHBIX KIACCOB

Ve MM/C Kuace 1 Knacc 2 Knace 3 Knacc 4

0,28

0,45 A A

0,71 4 A
1,12 B

1,8 B

2,8 c B

4,5 c B
7,1 C
11,2 D C
18 D

28 b ’
45

.
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I[IPUIIOXEHHUE B
(cnpasouroe)

OBIIEE PYKOBOJACTBO ITIO OITPEAEITEHWIO I'PAHUII 30H COCTOAHUA

Kpusbie, n3o6paskeHHBIe Ha PUCYHKE 2 HACTOSIIETO CTAaHAAPTA, MOTYT OBITh IIPEACTABICHBI BRIPAXKCHUEM:

Vems = V4 G L/ LS/ 1™ (B.1)

' ms — JOIIYCTHMOE CpeJlHee KBaJIpaTHIecKoe 3HAYeHHe BUOPOCKOPOCTH, MM/C;
v, —CpellHee KBaJpaTHYeCKoe 3HAUYeHHE BUOPOCKOPOCTH, KOTOPOE COOTBETCTBYET JMAIla30HY YaCTOT
MEXy fx 1 fy, MM/C;
G — xK03DOUIIIEHT, OTIPEACSIONINI TPaHUIIBI 30H (HAIIpUMEp, TIpeIeNbHOE 3HAUCHIE IS 30HBI A MOKET
OBITH IIOIYUCHO ITOACTaHOBKOM G = 1,0; mipemen 30HbI B: G = 2,56; ripeen 30Hbl C: G = 6,4). JlaHHBI
K03 OUIMEHT MOXKET 3aBUCETh OT pabOUNX XapaKTePUCTUK MATIIMHBL: CKOPOCTH, HATPY3KH, JaBICHUS
T I
f J, — YCTAaHOBIICHHBIC TPAHUIBL AMAllA30HA YACTOT, B IpefenaX KOTOPOro KPUTCPHUil ONpeelseTcss Ha
OCHOBE OJIHOT'O 3HAYCHUS Iapamerpa Bubpockopoctr (cMm. 6.2.2), T'm;

rac v

r- fyrne f< [
R AR VI CY -

{f, e f< f.;

Jo= fo.Tne f= 1.,

rae f— "acroTa, A KOTOPOil OlpeIeseTcs cpeiHee KBaapaTniecKoe 3HaueHue, 11,
k, m — 3agaHHbBIC KOHCTAHTHI JUISI MAIIIUH JAHHOTO THIIA.

10
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IIPHJIOXEHHE T
(cnpasounoe)

BEKTOPHBIN AHAIIA3 U3MEHEHWI BAGPAITNIA

Kputepun olieHKH BAGPAITMOHHOTO COCTOSHWSA MAIIMHBI OCHOBBIBAIOTCA HA M3MEPEHHOM YPOBHE YCTAHOBHB-
1Ieics BUOpalMy M JIOOKX M3MEHEHMSAX 3TOT0 YpoBHsI. OMHAKO B HEKOTOPHIX CIydasX U3MEHEHUS BUOpAIMd MOTYT
OBITh 3a()UKCUPOBAHEI TOJMBKO C MOMOINBIO AHANM3A OTACIBHBEIX YACTOTHBRIX COCTABISIIOMMX. Takas METOAWKA ISl
COCTABJISIONIVX C YACTOTAMM, HEKPATHHIMH 00OPOTHOM, HAXOMUTCS Ha HAYJIbHOH CTaINU Pa3BUTHS, IIOSTOMY B TAaHHOM
CTaHAAPTE HE PaCCMAaTPHUBACTCSI.

I'.1 O6mme monoxenns

TlonyueHHBI B pe3yibTaTe M3IMEPEHHI IIMPOKOIONOCHBIM YCTAHOBUBINIWHACA BHOPAITMOHHBIN CHTHANI HMMEET
CIOXHBII XapaKTep M COCTOMT M3 psia rapMOHMK. Kaxpas M3 3THX COCTaBJISIOINMX OIpPENEseTca €€ 4acTOTOM,
aMIUIMTYZIOM M (Da30# OTHOCHUTEIHLHO HEKOTOPOTO M3BECTHOTO Havama otcueta. CTaHmapTHEIE TIPUOOPHI UIS BUOpari-
OHHOTO KOHTPOJSI H3MEPSIOT HMHTErPallbHBIM YPOBEHb CUTHAJa M HE pas3leJSIIOT €10 Ha OTIE/bHBIE YacTOTHBIE
cocraBismomue. OJHAKO COBPEMCHHEBIC MUATHOCTHYCCKUE YCTPOMCTBA CIIOCOOHBI aHANM3WPOBATH CJIOXHBIA CHTHAJ
TIyTEM OTIPEC/ICHUS aMIDTUTYAB U (Daskl KaXMOi COCTABISIONICH, YTO TTO3BOISIET OIIPEACIIATh BEPOSTHRIC TIPUIWHE
aHOMAJILHOTO BUOGPAIIMOHHOIO COCTOSTHUS MAlllHBI.

H3MeHeHHUsI OTAEIBHBIX YaCTOTHBIX COCTABJISIONIMX, KOTOPHIE MOTYT OBITh 3HAYMTEIbHBIMH, HE BCETAA B TOM Xe
CTeTIEHH OTPAXAIOTCA Ha 3HAYEHHMM OOIIei BHOparad, W, CIeIOBATENHHO, KPUTEPW, OCHOBAHHBINA HA H3MEHEHHH
o01neit BUOpaliM, UMeET OrpaHUIeHHOE NIPUMEHEHHE.

I'.2 BaxHocTh ONEHKH M3MEHEHMS BEKTOpPA

Pucynok I'.1, npeacrasnsiomuii co6oit rpaduk B MOISAp-
HBIX KOOPIAWHATAX, MCIOIL3YETCA VIS OAHOBPEMEHHOTO IIpel-
CTaBI€HUS MOAY/S U (a3bl OMHON M3 YACTOTHBIX COCTABIISIOIINX
CIOXHOTO BUOPAITMOHHOTO CUTHAJA B BEKTOPHOU hopme. BekTop
A COOTBETCTBYET UCXONHOMY YCTaHOBHBIIEMYCS BUOPaIlMOHHO-
MYy COCTOSTHHIO MAIIMHBI, XapaKTePU3yeMOMY CPENHHM KBAJIpa-
THYECKUM 3HAYCHUEM BUOPOCKOPOCTH 3 MM/C 1 (Da30BBIM YIIIOM
40°. BexTop A, COOTBETCTBYET YCTAHOBUBILEMYCSI BUOPallHOHHO-
MY COCTOSIHHIO I0CJIEe HEKOTOPBIX U3MEHEHMIA COCTOSTHHSI Mallli-
HHl W ONPEHCSISCTCS CPEAHAM KBaAPATHYCCKAM 3HAYCHUCM
BUOpOCKOpocTH 2,5 MM/c mipu dasoBoM yrie 180°. M3 pucyHka
T'.1 BuAHO, YTO XOTHA Cpe/HEe KBAAPaTHIECKOe 3HAYCHUE BUOPO-
CKOPOCTH YMeHBIMMIoCch Ha 0,5 MM/C, UCTHHHOEe W3MEHEHHE
BUOpALIHA XapaKTEPU3YETCs BEKTOPOM (A,—A ), MOLyJIb KOTOPO-
TO paBeH 5,2 MM/c, uto B 10 pa3 60sblie TOro 3HAYEHU, KOTOPOE
TIOJTyYaeTCs TIPM CPABHCHWUM aOCOJIIOTHBIX 3HAYCHWA BHOpaInu.

I'.3 Konrpoms 3a H3MeHEHHAEM BEKTOpa BHOpamuM

IIpuBeIeHHEINM BHITIE IPUMEP SACHO TTOKA3BIBAET BO3MOX-
HOCTH HAOMIONEHWS 32 M3MEHEHNEM BeKTOpa Bubparmu. OmHako
HeEJb3s 3a0bIBaTh, YTO OOINIMIA BHOPAIIMOHHBIA CHTHAJ COCTOWUT
M3 PAOA YACTOTHBIX COCTABNISIIONIIMX, IS KaXOOM M3 KOTOPHIX
MOXHO PEeTHCTPUPOBaThL M3MEHEHHE BekTopa. Kpome Toro, He-
JIOITYCTHMOE M3MEHEHHE BEKTOpa IUIsl ONMHONW M3 COCTABJITIONIMX

MOXeT OBITH BITOJTHE TPHUEMIIEMO JIIS Jpyroif. B crsasm ¢ »Tm Pucyrok I'.1 — CpaBHeH#E pa3HOCTH ABYX
TMPHMEHUTEHHO K HACTOSIIEMY CTAHAAPTY, HOCBSIIEHHOMY, B BEKTOPHBIX TAPMOHMK BHOPAIMHK C Pa3HOCTHIO
OCHOBHOM, 9KCIUIyaTallAOHHOMY KOHTPOJIO BUOpaIlun, YCTaHO- nx Moayien

BUTH KpI/ITepI/lﬁ U3MCHCHHSA BCKTOpPA OTACIBHLIX YaCTOTHBIX CO-
CTaB/IAIOIINX HE IIPCACTABIAACTCA BO3MOXKHDBIM.

B p——
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HPUIIOXEHHE T
(cnpasouroe)

CIIEHUAJIIBHBIE METO/JbI N3MEPEHUNA U AHAIU3A BUBPALIUU ITOJITUITHUKOB KAYEHUA

IIpocToii MeTOI OlIpeIeIeHIS BUOPAIINY B IMUPOKOI TIOTOCE YACTOT ITyTeM KOHTPOJISI BUOPOYCKOPEHMS KOPIIYCOB
MOAIMUITHUKOB KadeHWsI, KaK OIMCAaHO B OCHOBHOM YAacTH HACTOSINETO CTaHIApTa, HEPEAKO MaeT ITOCTATOTHYIO
MHGOOPMAITIIO O COCTOSHUM 3THX MOAIMUITHUKOB. OIHAKO 3TOT MPOCTON METOT He BO BCEX CIIYIasIX MOXET JaTh XOPOIINe
pe3yabTaThl. B 9acTHOCTH, BO3MOXHO TIOSBICHWE OIMMOOK B CAyJae, KOTrJa B TIpeAeiAbl TaCTOTHOTO IUAIla3oHa
M3MEPEHMH TOTIAMAl0T Pe30HAHCHBIE YaCTOTHI MMOAIMITHAKA, WX B CIydae BUOPAIIMOHHOTO BIUSHUS APYIMX MUCTOY-
HUKOB, HAIIpUMep 3y0UaThIX 3alleIIIeHUM.

BemeacrtBre yKasaHHBIX OOCTOSITENLCTB BOZHUKACT HEOOXOMMMOCTD UCITONB30BAHMUS IPYTUX CPEACTB N3MEPeHUI
1 METO/IOB aHaIM3a, KOTOPEIe pa3pabaThIBAIOT CIIEIIMANBHO JUT TIOAITUITHIKOR KadeHrs. Ho HI omMH 13 IpubopoBR 1
MCTOJIOB He SIBAISIETCST YHUBEPCATBHBIM IS BCEX CAydaeB. Tak, HEBO3MOXHO € ITOMOINBI0 KaKOTo-TN60 MeToma
JMATHOCTUPOBATh BCe BUABI Ie(DEKTOB IMOAIMUITHUKOB, W €CIM KAKOH-TNOO METOA MOXET € YCIIEeXOM 00ecIIeunTh
JUaTHOCTUPOBAHNE OCHOBHBIX Ae(heKTOB MAIIMHBI OTIPEACACHHOTO THITA, OH MOXKET OKAa3aThCsS COBEPIICHHO HEIPH-
TOAHBIM JUTS MAIlIMHBI JpyToro THIa. [loayTaeMble BUOPAIIMOHHBIC XapaKTEPUCTUKN 3aBUCST OT THIIA ITOAINIUITHUKA,
KOHCTPYKITUN €TO OIIOPHBIX 3IEMEHTOBR, M3MEPUTEIBHON anmapaTypbl M METOIOB OOpabOTKM pe3yabTaToB. Bee »Tn
haxkTOpHl JOTKHBI OBITh XOPOIIO M3YICHBI, M TOMBKO B 3TOM CIydae MOXKET OBITh pa3paboTaH OOBEKTUBHBIM METOM
OIICHKN COCTOSTHUS TIOMIMUAITHUKOB. BBIGOP TOAXOMAIIETo MeToma TpebyeT CIEIMAThHBIX 3HAHWA B YaCTW METOIOB
HCCIeTOBAHUS, 4 TAKKe MEXaHN3MOB, K KOTOPBIM UX TIPUMEHSIOT.

Hrioke gaHo KpaTkoe oncaHne HEKOTOPBIX M3MEPUTENBHBIX IIPUOOPOB U METOIOB aHAIN3a, KOTOPhIC TIOIYIIIN
pactipoctpaHeHre. OJHAKO JOCTATOUYHON WMHGOPMAIIMU O COOTBETCTBYIOIINX KPUTCPUAX OICHKHW, TPUTOMHBIX IS
HCITONB30BAHUS B CTAHIAPTAX, HEC MMEETCS.

J.1 AHanu3 NCXOIHBIX JAHHBIX (M3MepeHHe o0mieil BHOpaunn)

HWmMeercs psaa OpedmoXeHWH O MPUMEHEHWH IIPOCTBIX M3MEPEHWN KakK albTepHATUBBI KOHTPOIIO CPEIHETO
KBaIPaTHUCCKOTO 3HAUYCHMST BUOPAIIMOHHOTO YCKOPEHUS € TIEABI0 THArHOCTUPOBATh COCTOSHIE TTOAINMUITHUKOB Kade-
HUS, a UMEHHO:

- M3MepeHNe TTMKOBOTO YCKOPEHM;

- M3MepeHNe OTHOIIEHMS ITMKOBOTO 3HAYCHUS YCKOPEHUS K €T0 CpeIHeMY KBaJpaTUIeCKOMY 3HAUCHUIO (TTMK-
takrop);

- OIIpeNieIcHUE IPOM3BEACHUS N3MEPEHHBIX CPEIHETO KBAAPATUICCKOTO U IMMKOBOTO 3HAYCHUH YCKOPEHMSI.

J.2 YacToTHbIA aHAIN3

OTenbHBIC YACTOTHBIE COCTABISIIONINEG BUOPAIIMOHHOTO CIIEKTPAa MOTYT OBITH OIpPEeICHEI IIyTeM IIpUMEHE -
HUS Pa3InIHBIX (GUABTPOB WIN CIEKTPaIbHOTO aHaanu3a. [IpW HAIMYWK JOCTATOYHBIX JAHHBIX O KaKOM-IHOO0
KOHKPETHOM THUIIE¢ TOAIMAITHIKA MOTYT OBITh OIIpeAeIeHBI IIyTEM pacdeTa YaCTOTHBIE COCTABIISIONINE, XapaKTepH-
3YIOIKE OIpeIeICcHHBIE TeheKThl MOAIMMMITHAKA, a 3aTeM COIOCTABICHBI ¢ COOTBETCTBYIOIIUMM KOMIIOHCHTAMU
MOTYICHHOTO CIIeKTpa BUOpanum. Takum o0pa3oM, MOXHO He TOABKO TOMYYUTh WHMOPMAIMI0 O HATUINU
JTePeKTOB, HO U JUATHOCTHPOBATH MX.

st 6omee TOYHOTO IOMYUCHUST KOMIIOHEHTOB CIIEKTpa, CBI3aHHBIX ¢ MOAIMMAIHAKAMHI, TIPW HATMIUHA TTOCTO-
POHHUX BUOPAIIMOHHBIX BO3AeHCTRUN ((hoHAa) TOCTATOUHO 3D HEKTUBHBIMHA SIBIISIIOTCST METOABI KOTEPEHTHOTO YCpeaHe -
HUS, aIalTUBHOTO TOAABICHUS ITyMa U BBEIACICHUS TOJAE3HOTO CIIEKTpa CUTHaMOB. CpaBHUTEILHO HOBBIM SIBISETCS
METOJI CIIEKTPATBHOTO aHANN3a Orubaroleil BUOpalmOHHOTO CUTHAA, IIPOIIIEAIIETO Yepe3 MOJ0COBOIM BEICOKOTACTOT-
HBII PUIBTP.

Y10OHBIM BapraHTOM MeTOo/Ia CIIEKTPaTbHOTO aHAIN3a SIBISIETCS aHAIN3 OOKOBBIX TTOJIOC OCHOBHBIX XapaKTeprcC-
THIECKAX YaCTOT MOAIMITHUKOB (CYMMapHBIX U Pa3HOCTHBIX YACTOT), 4 He CAMUX COCTARISIONNX Ha PTHUX YaCTOTAX.
J1st mcene toBaHts G0KOBBIX ITOIOC MOKET OBIThH MCITONMB30BaH aHAMN3 KETICTPa (OIIpeIeIsieMOTo KaK CIIEKTP MOIITHOCTH
oT jorapudma CIIeKTpa MOITHOCTH ), IIPUMEHSIEMbBI OOBIYHO TSI OOHAPYXEeHUS JIe(PeKTOR B 3y0UATHIX 3alleILICHUSIX.

.3 MeToa ananmu3a yIapHpIX UMILYJIbCOB

CyIiecTByeT P TPOMBINIICHHBIX H3MEPUTEIBHBIX TIPUOOPOB, AEHCTBHE KOTOPBIX OCHOBAHO Ha TOM, YTO
JeeKThl MOAIMNITHAKOB KaueHUs BBI3BIBAIOT TOSIBICHNE KOPOTKUX MMIIYABCOB OUEHD BBICOKOM YaCcTOTHI, OOBIMTHO
HAa3bIBACMBIX YIAPHBIMU UMITYIbCAMUI.

BemeactBre BBICOKON KPYTH3HBI YIAPHBIX UMIIYABCOB B MX CIIEKTPE MPHUCYTCTBYIOT COCTARISIONIVE HA OUYCHD
BBICOKHX YaCTOTaX. YKa3aHHbIC TIPUOOPHI OOHAPYKMBAIOT 3TH BBICOKOYACTOTHBIC COCTABISIONINE U TIPpeobpasyoT ux B
BeIMIMHY, 3HaUCHIE KOTOPOH CRI3aHO C COCTOSTHUEM TOAIIUITHUKOB.

JpyruM crioco6oM SBISIETCS CIIEKTPANTbHBIN aHAIN3 OTHOaroIIell YIapHbIX UMIIYIbCOB.

.4 [pyrue metonbt

CyllecTByeT HECKOIbKO METOJOB KOHTPOIS, ITO3BOIIONMMNX OOHAPYXWBATh AeeKThl B IIOAIIMITHUKAX Oe3
n3MepeHNsT BUOpanu. TaKuMU METOAaMHU SIBIISTIOTCS, B YACTHOCTH: aHAMN3 aKyCTUUISCKOTO TIIyMa, aHaIn3 TIPOIYKTOB
n3Hoca (depporpadust) n tepMmorpadus. OgHAKO HU OJUH W3 TTOAOOHBIX METOJO0B HE MOXET IIPeTeHIOBATh HAa
VHUBEPCATBHOE YCIIEITHOS IPUMEHeHNE, B HEKOTOPBIX K¢ CIyYasX OHU HeIPUEMIEMBI. T
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