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Beeneuue

CoBpeMeHHbIe MAalUWHbI padoTaoT B YCIOBUAX MOBBIIEHHBIX CKOPOCTEH U HATPY3O0K, UCIBITHIBAsA
IPU 3TOM XECTKOE BO3JEHCTBHE OKpYXaIoUWieM cpedbl. 3TO CTAI0 BO3MOXHBIM, B OOJBIION CTElEHH, 34
cueT Oosnee 3P PEeKTUBHOIO HUCIIONH3OBAHMS MATEPHANOB, XOTHA U CONPOBOXIACTCA MWHOrAA IMOBLINICHHOM
YYBCTBUTEABHOCTBIO MAllMH K OIIMOKAM B MX KOHCTPYKIIMM M HEINpaBUIbHOM 3KCIUTyatauuu. g
obecriedeHus bosiee HageXHo U 0e3011acHON pabOTHI MalliMH YCTAaHABJIMBAIOT 00Jlee XKEeCTKME OrpaHUYCHUA
UX BHOpallUH.

TOCT HUCO 10816-1—97 ycraHaBaMBaeT MeTOObl OLIEHKM BUOPALIMOHHOIO COCTOSIHUSI MalUWUH IO
U3MEPEHUSIM BUOpallui HA HeBpallawoiuxcst yacTsax. OOHAKO CYIIECTBYET 3HAYUTEIBHOE YUCIIO MAllWH,
JUIST KOTOPBIX U3MepeHHe BUOpPALIMHA TOJIBKO HA KOPIMYCHBIX 3JIEMEHTAX, HanpuMep MOAUIMITHUKAX, MOXET
0Ka3aThbCAd HEAOCTATOYHBIM VIS ITOJIHOTO MPEACTABJISHHS O BUOPALIMOHHOM COCTOSIHUM MAllIMHBI. Takue
MalIMHBI OOBIYHO MMEIOT HECKOJbKO [HOKUX pOTOpOB, BUOpAalUsl KOTOPHIX MOXET oKazaTbcsl Oolee
YYBCTBUTEABHOK K M3MEHEHHIO COCTOSSHMSA MAIUMHBI. Y MAUIMH, UIA KOTOPBIX HNPEeANOYTHTEIbHBIMM

IBJAIOTCA M3MEpEeHUA BUOpailMM Baja, XECTKOCTh U Macca KopIyca OObIYHO CYLIECTBEHHO IIPEBOCXOIST
AHAJJOTMYHEBIEe XapaKTePUCTUKU pOTOpa.

JUiss Takx MaludH, KaK IapoBbie U ra3oBbie TYPOUHBI U TYpOOKOMITpEeCCOPBI, KAKAasi U3 KOTOPBIX
MOXET MMETb HECKOJIbKO MOJl BUOpaLIMH B fHana3oHe padboYux CKOpOCTei, U3MEPEHMSI HA HEBPAlIAIOILIMXCS
4yacTsgX MOIYT HE JaTh TOYHOIO NPEACTABICHHUS O BUOpALIMOHHOM COCTOSTHMM MalUMHBI. B 3THX ciyyasx
ISl KOHTPOS BUOPALIMOHHOIO COCTOSTHUS MOXET MOTpeOOBATHCSA NMPOBEACHUE H3IMEPEHU N THO0O COBMECTHO
Ha BpalAIOIIUXCS M HEBPALUAIOIIMXCS YACTAX, IMO60 U3MEPEHUH TOJIBKO HA BPAILIAIOLIMXCS YACTIX MAILHMH.

MeTtol OLIEeHKU BUOPAUMOHHOIO COCTOSSHUS, YCTAHOBICHHBIA B HACTOAIIEM CTAHIAPTE, JOMNOJHSIET
ycraHoBlIeHHBIH B TOCT HMCO 10816-1—97. Ilpu coBMecTHOM IpUMEHEHHMH YKa3aHHBIX CTaHIapTOB
OKOHYATEJAbHOE pelICHUE IIPUHUMAIOT B COOTBETCTBUU C KPUTEpPHEM, KOTOpPbi} ycTraHapiuBaeT Oojee
KEeCTKOe OrpaHuydeHHe JanbHEHIICH SKCIUTyaTal(My MAallWHBI.

HNaMepenns BubOpatid BAIOB MUCTIOJNB3YIOT B PAIMYHbLIX LEJNSIX, HAYWHAs ¢ OOBIYHOrO KOHTpPOJIS 32
COCTOSTHMEM MAIUMH NPU 3KCIUIYATAL MU U B [IPOLECCE UCIIBITAHUH ITPHU IIPUEMKE TTPOAYKLIMU ¥ 3aKAHYNBAST
AUArHOCTHPOBAHUEM MAIUKUH U MPOBEICHUEM MCCIECHOBATENbCKUX IKCIIEPUMEHTOB. HacTosguuil crangapr
[IPAMEHSIOT [TPU KOHTPOJIE COCTOSTHUSI MALIIMH M B NpoLecce UX MCTIbITAHUHA TIpH IIpUEMKE.

KojlnyecTBeHHbIE KPUTEPUU OLIEHKH BHOpALIMH YCTAaHABIMBAIOTCS B CTAHAAPTAX Ha MallMHbI KOH-
KPETHBIX KJIACCOB.



TOCT P ACO 7919-1—-99
FTOCYXAPCTBEHHBINN CTAHJIAPT POCCHUCKOW OEJAEPALIMHU

BuOpanus

KOHTPOJb COCTOSSHUA MAIIINH I10 PE3YJIBTATAM U3MEPEHNUHM BUBPAIIVU
HA BPAIITAIOIIIUXCH BATAX

O01me TpedoBanna

Mechanical vibration of non-reciprocating machines.
Measurements on rotating shafts and evaluation criteria.
General guidelines

Ilata ssenenns 2000—07—01

1 O0aacTp npuMeHeHus

Hacroammid ctraHmapT ycTaHaB/lIUBaeT oblIMe TpeOOBaHMsI K M3IMEpEHUWsIM BUOpaluHUM, IPOBOAUMBIM

HEIMOCPEACTBCHHO Ha BpALIAIOLIMXCS Bajlax, ¥ METOAbl OLEHKU BHOPALIHOHHOTO COCTOSSHUS MALIMH C
Y4ETOM:

- N3AMECHEHHUH B MOBEICHUHM MAULIUHBI;
- HATAYMS YpEe3MEPHBIX ITUHAMUYECCKUX HArpy3okK;
- KOHTPOJIS padvaJIbHBIX 3a30POB B MOJIUUITHUKAX.

Hacrosiiuit cTaHIapT pacipoCTpaHsIETCsl HA U3MEpEeHUsT KaK abCOMIOTHOM, TaK U OTHOCHTENbHOMU
BUOpALIMU BaJla U HE PACIIPOCTPAHSETCA Ha OCEBYIO BUOpAIIHIO U YIVIOBBIE KOJEOAaHUS poTopa.

CraHIapT HUCHOJB3YIOT IIPH KOHTPOJIE COCTOSIHYSI MAlUMH B IIpoUECCe HMX 3KCIUIyaTalluM U TIpH
MMPOBCACHUMN MCIIBITAHUU IIPpU NMPUEMKE IPOAYKLUMM KAK Ha UCHBITATEJIBHOM CTEHIE, TaK U Ha MeECTe
IKCIUIyaTal[uu.

B cranpapre npuBeseH MeTOl YCTAHOBICHUSA OrpaHUYEHUN PYHKIIMOHHUPOBAHUSI MALIIMHBI B 3aBUCH -
MOCTH OT YPOBHSI U3MEPSEMOM BUOpALIMH.
[IpuMeuyaHHH

1 KpHTﬁpHH OLICHKH 1A DAIJIMYHLIX KJIACCOB MAILIIMH YCTAHABIUBAKT B COOTBCTCTBYIOHIHMX CTAHAZPTAX IO MEPE

ux paspaborkm (Harpumep 'OCT 27165, TOCT P UCO 7919-3, TOCT P UCO 7919-4). MeTonnl onpeaeaeHNUS TaKNX
KPUATCPUECB NPHUBEICHBI B NMPHIOXECHHUH A.

2 B HacrosilieM cTaHAapTe TPHUMCHACTCS TEPMHMH <«BUOpalsi Bajia», MOCKOJBKY, B OONBILIHHCTBE CJy4yaes,

U3MEPEHH TIPOBOLAT MMEHHO Ha BaJIaX MalllMH, YTO He HCKII0YaeT BO3MOXHOCTH ITPOBEAECHNSA U3MEPEHM Ha APYIUX
BpAIlAIOIMXCA YacTAX, €CJIM 3TO oKaxercs Oonee MpearoYTUTEbHEIM.

B HacTosileM cTaHmapTe IPEeAnoaaraeTcs, YTo KOHTPOJAb COCTOSIHUS MAIUIUH ITPOBOIST IO U3MeEpe-
HUSM BUOpAIUU, NPOBEASHHBIM B YCIOBHUSIX HOPMAJIBHOTO peXUMa padOTHI MAalIMHBL.

Hacrostinuii ctaHaapT He pacnpocTpaHsIeTcd Ha MALMHBI C BO3BPAaTHO-TIOCTYNATE IbHBIM JIBUXKEHUEM.

2 HopmaTuBHbBIE CCHLIKH

B HacTosillieM cTaHaapTe MCIIOJAb30BAHEI CCBUIKM HA CAEAYIOIIHME CTAHAAPTHI:

'OCT 27165—97 Arperars! napoTypOMHHbIE cTalpoHapHble. HopMmbl BUOpallMM BaJIONIPOBOAOB U
obue TpedoBaHUS K ITPOBEACHUIO U3MEPEHH A

[OCT UCO 10816-1—97 Bubpauusi. KoHTpoab COCTOSSHUSI MAILUMH [0 pe3yibTaTaM HU3IMEpPEeHUM
BUOpaLUM¥Y Ha HeBpallauUXcs 4acTtsax. Ooume tpeboBaHUSA

FOCT P UCO 7919-3—99 Bubpaums. KoHTpoab COCTOSHUSI MAIIWH IO pe3yJbTaTaM HU3MEpeHMH
BUOpALIUM Ha Bpailuawiuuxcda panax. IIpoMpllUIeHHBIE MAILWHHbIE KOMILIEKCHI

M3nanwe opunmanbHoe
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I'OCT P UCO 7919-4—99 Bubpauusa. KoHTpoJib COCTOSAHUA MallWH no pe3yjibTataM H3MepeHUH
BHOpallMy Ha Bpalaroluxcs Banax. ['a3oTypOUHHDBIE arperaThbl

T'OCT P UCO 10817-1—99 CucteMnl U3MepeHui BUOpaui Bpamamimxcs BaioB. Yacts 1. Yer-
POMCTBA UISI CHSITUS CUTHAIOB OTHOCHUTENBHOM U aGCCAIOTHON BUOpAlMK BpallalIuXcs BaJioB.

3 HN3mepenus BHOpanum

3.1 U3MmepseMble BeJIMYHHDI
3.1.1 BuOponepemeuieHue

[1peamodTUTEILHOM BEIWYMHOM, UCTIONB3YEMOM MPU UIMEPCHUSIX BUOpALMU Baia, SIBIAECTCA BUOPO-
repeMeienne. EquHuna namepeHust — MUkpometp (1 MxM = 1070 m).

IIpuMeyanue — BubponepeMelieHUE — BEKTOPHAs BEIMUKWHA, ITO3TOMY CPAaBHEHME JIBYX BUOponiepeMellie-
HU MOXeET norpeboBaTh yuyeTa (a30BhIX COOTHOINEHUH (CM. npuiioxeHue D).

OreHky BUOPAUMOHHOIO COCTOSIHUS MAlIMHBI MOJIYYaloT 10 pe3yabTartaM U3MEpPEeHUN KaK OTHOCH-
TeJIBHOro BUOporepeMelieHHs (BUOpornepeMeEIICHUE Balla OTHOCUTEIBHO HEKOEro KOHCTPYKTUBHOTO 3JIE-
MEHTA MalllMHbl, HAIPUMEpP Kopllyca NOMIIUITHNKA), TaK U adconoTHoro subOpomnepeMellieHus (Bubpone-
pPEMEIIICHUE BajJla OTHOCHUTEIBHO HEKOTOPOM HWHEPUHANBbHOU cHUCTEMbl otcuera). Ilpu ycraHoBiIeHUH
BUOpAILIMOHHBIX KpUTEPUEB HEOOXOMUMO YETKO YKAa3biBaTh, KAKOe BUOpoIiepeMelleHUe UMEETCSI B BUIY:
OTHOCHTENbHOE MJIM aDCOJIIOTHOE.

ITpn u3MepeHuu KakK a0COJIOTHOI'O, TAK ¥ OTHOCUTEJILHOIO BUOpONEpEeMELICHUI OIIpeIeNsIOT:

S(p—p) — pa3Max BUOponepeMellicHUs] B HANPABICHUHU N3MEPEHHM;

Sinax — MAKCUMAIBEHOE BUOpOIiepeMELICHHE Balla OTHOCUTENBHO CPEHETO MOJIOXEHMUS B IUIOCKOCTU
U3MEPEHU .

CooTHOLLIEeHHe MeXIYy JaHHBIMH IapaMeTpaMy MokKa3aHo Ha pucyHkax B.1 u B.2.

IIpuMmMedaHue — B Hacrosluee BpcMs IpPHU TNPHUMECHEHUM KPHUTEPHEB OLICHKM COCTOSSHHS MCIIONb3YIOT
MaKCUMalnbHOEe U3 IBYX pa3MaxoB BHOporepeMelleHUs S(p___p) 10 U3MEPEHUAM B JABYX B3aMMHO NEPNEHANKYIAPHBIX
HanpasjeHMIX. BnocineagcTsuy, 1o Mepe HakKOIUIEHUS SKCIIEpPHMEHTAIbHAIX JAHHBIX, OoJiee IIpeaIIOYTUTEIbHLIM MOXeET
0Ka3aTbCs UCIIONBL30BaHME TTapaMeTpa S(p_p)max, oIpeAcIEeHHOro Ha pucyHke B.2.

3.1.2 JInaria3oH 4acTOT U3MEpEHUM

WN3MepeHHUsd OTHOCHTENbHOM U aOCOMIOTHOM BHOpalMii Baja ciaeayeT NPOBOAUTE B HIMPOKOH MoJioce

YacTOT, MOJHOCTHIO OXBAThIBAIOILEH 3HAYUMYIO YACTh YACTOTHOrO CIEKTpa BUOpaLy MAllUHBI.
3.2 Buanl A3MepeHnii

3.2.1 WamepeHusi OTHOCUTEJIBHONW BUOpaLUu

U3MepeHUs1 OTHOCUTENHHON BUOpALIMU ITPOBOJASAT, KaK NMPaBUIIO, C ITOMOIIBIO JATYMKOB OECKOHTAKT-
HOro TUMA, BOCIIPMHUMAIOIIUX BUOpOIIEpEMELICHUE MEXIY BAJIOM H 3JIEeMEHTOM KOHCTPYKIIMM MALIIMHBI,
HaIIpuUMeEp KopIrrycoM nominnuuka. Tpedbosanus K gatyukam — 1o [OCT P UCO 10817-1.

3.2.2 WU3MepeHUst aOCOIIOTHON BHOpaLIMHU

HN3mepeHust abcomoTHOM BUOpaLiMU NMPOBOAAT OJAHUM U3 CIECXYIOLIMX METOMNOB:

a) NpH IIOMOILLM KOHTAKTHOIO JaTYMKA-30H/1a, Ha KOTOPhIi YCTAHABIMBAIOT JATYMK UHEPIIMOHHOI'O TUIIa
(JATYUK CKOPOCTHA WU AKCENCPOMETP), HETMMOCPEACTBSHHO UBMEPSIONMEIA a0COMOTHYIO BUOpaMic Bana;

6) npu oMol OECKOHTAKTHOIO NaTYMKa, KOTOPBI M3MEPSIET OTHOCUTEIbHYIO BUOpallUIiO Baja, B
COYETAHUHU ¢ JATYUKOM HHEPLUHOHHOro THIA (FJATYUKOM CKODOCTH WIH aAKCEJIEPOMETPOM), KOTODBIH
usMepsier BuOpauuio omopel. O6a aariuka HoJoKHbI OBITE YCTAHOBIEHBI B HENOCPEACTBEHHON OJIM30CTH
Opyr OT apyra, 4YToObl Ha HUX BO3ACHCTBOBAJIM OJHM U T€ Xe abCOMIOTHBIE KonebaHUs B HAIpaBJIeHUU

u3MepeHni. CyMMa CUTHAJIOB 3THUX JaTYMKOB B BEKTOPHOM BHIE ABIsIeTCS abCOMIOTHOM BUOpaiueit Baia.
3.3 IlpoBenenne U3IMepeHHM

3.3.1 O01me 1oJoOXeHUus

JaTy¥Ky yCTaHABIMBAIOT B TOYKAX, ITO3BOJIAIOIIMX H3MEpPSTh IOMEpEYHbIE KoyjiebaHMsT Baja Ha
HauOonee BaXHbBIX ydyacTkax. PekoMeHIyeTcsl Tpy M3MEPEHMSIX KAK OTHOCHUTEIbHOM, TaK U aGCONMOTHOMR
BUOpALlMH YCTAHABJIUBATD I10 JBA NATYMKA HA KAXIAOM NOMJIUMITHUKE WIH B HEIIOCPECIACTBEHHOU OJIU30CTH
OT HEro. JTH HATYMKHU PacCnoaraloT B paJgdajbHOM HAIMpPAaBJIEHHH, XeENaTeJbHO B ONHON MoIepedHON
IUIOCKOCTH, MEPINEHIUKYIAIPHOU K OCH BaNa, TaK, YTOOb! UX OCH YYBCTBUTEIBLHOCTH OTCTOSUIM OT pagvaiib-
HOTr'O HarpaplIeHUs He Oosiee YeM Ha +5°. JlaTyMKyM ycTaHaBJIMBAIOT I0J yriioM 90°+5° OTHOCHTEBHO JAPYT
Ipyra Ha ONHOM IMOJOBUHE INOJIUITHUKOBOM OIIOPLI.

BMecTo ABYX NEPNEHAWKYJSIDHO PACIONOXEHHBIX HATYUKOB HIOIYCKaeTcsl B KaXIOOH IJIOCKOCTH

M3MEPEHUN UCIIONB30BATh OOUH HAaTYUK IIPH YCJIOBHUU, YTO 3TO ITO3BOJHUT ITOJAYYATh XOCTATOYHO IOJHVYIO
HHPOPMAUHIO 0 BUOpallMy Bajia.
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PekoMeHayercst NpoOBEACHHUE CITIEUMAIbHBIX U3MEpPEHUH VISl onpelesieHust OMeHUI Bana HeBUOpalu-
OHHOM IIPUPO/IbI, OOYCIORICHHBIX HEOAHOPOIHOCTBIO MaTepuaila NOBEPXHOCTH BaJla, JOKIbHBIM OCTATOY-
HbIM HaMarHu4MBaHUEM WIHN MeXaHUYECKUMHM OueHusaMu. CielyeT UMETh B BUOY, YTO B ClIy4yae aCUMMET-
PUYHOI'0 POTOPA BIUSAHHUE CHIIBI TSKECTU MOXET BbI3BATH IMOSIBICHKE JJOXKHOIO CUrHana ONeHUs.

OmmucaHusl CpeicTB M3MEPEHUH M peKoMeHIauUM o UX HUCMOJE30BAHUIO MPUBEICHLI B IIPHIIOXKE-
Huu C.

3.3.2 HU3mepeHust OTHOCUTENbHON BHOpaLIMU

JaT4YNKH OTHOCUTENBHOM BHOpauMM OeCKOHTAKTHOro THUIA OOBIYHO YCTaHABJIUBAIOT B PE3bOOBbIX

OTBEPCTHSX B KOPITycax MOOLIMITHHUKOB WIH PSAOM C IMMOMIIMITHUKAMH IIPH MTOMOIIM XECTKHUX KPOHUITEHHOB.
CoOcTBeHHBIE 4aCTOTHI KPOHIUTEHHA He JO/DKHbBI OKa3bliBaTh BIUSIHHAE HAa pe3yJIbTaThl U3MEpeHHIH BUOpaluu

pajia. EciM HaryMk yCTaHOBJIEH B CaMOM TMOMIUIMIIHUKE, €ro PaCIOJOXECHHE HE NOJIKHO BphI3bIBATH
K3IMEeHEeHUH B MACHSHOM KJIKMHE NIOMIIIUNTHUKA.

I1oBepXHOCTh Baj1a B MECTE YCTAHOBKHM JaTYUKA C YYCTOM TEMITEPaTYPHBIX PACILMPEHUH LJOKHA ObITh
ragkoM M CBOOOJAHOM OT MOOBIX OTKJIOHEHUM B TreoMeTpryecKod dopMe (BBI3BAHHBIX, HanpHUMED,
HINTOHOYHbIMM KaHaBKaMH, pe3bbaMU, KaHAJAMU JJIs1 CMa3KH), HEOTHOPOAHOCTEH MaTrepHalla U OCTATOY-
HOI'O HaAMarHWYMBaHHUA, CIIOCOOHBIX IPHUBECTH K UCKAXKEHHSAM cUrHaiaa. EciIu nosepxHoOCTb Basa Obuia
rajibBaHU3HUPOBAHA WM METAUTU3UPOBAHA, TO M3MEPHUTEIbHYIO CUCTEMY CJeAyeT OTKAJIHOpOBAThL CIIELIH-
ATbHO JUISI JJaHHOM MOBEPXHOCTH. PeKoMeHayercsi, YToOwnl OMEeHUS 3JeKTPUYECKOM M MeXaHUYEeCKOMH
[IPUPOABI, U3MEPEHHBIE C ITOMOIIBIO JAHHOI0 JATYUKA, HE MpeBbIIany 60JIblIEero U3 CASAVIOUINX 3HAYCHIH !
25 % 3Hayenust BHOporiepeMelleHUs, TIPUHSITOIO 3a JonycTtuMoe, Wik 6 MKM. LISl BEICOKOODOPOTHBIX
MAIUUH XapaKTepHa MOBBILICHHAE YACTOTA OOpadOTKH IMOBEPXHOCTH BaJIA, TO3TOMY UISI MAallUH C pabouycH
cxopoctpio 6onee 10000 muu—! BMecTto 6 MKM cnenyer 6patk 3HaueHue 600/V n MKM, rie n — cKOpocTh
BpallieHusl potopa, MAH L.

Ecniu usMepeHHUs: NMpoBOMSIT HA MAalllMHe, HaxomAlleHcs B 3KCILUTyaTallMH, IUIsI KOTOPOM H3MepeHUs

BUOpaluy Basia 3aTUIAHUPOBAHB! HE OBLIK, BOIIPOC AOIMYCTUMOCTH TEX WM MHbLIX OMEHUH NOJIXKEeH ObiTh
PACCMOTPEH 0¢000.

3.3.3 HN3mepeHus abcoaOTHOM BHOpallMHM C UCIONb30OBAHUEM J3aTYUKOB MHEPLMOHHOIO U OECKOH-
TAKTHOro THUIIOB

IIpy UCHOJB30BAHUU COUYETAHUSI JATYUKOB MHEPLMOHHOI0 U OECKOHTAKTHOIO TUIMOB a0COMIOTHYIO
BUOPALIMIO ITOJIYYAIOT BEKTOPHBIM CIIOXEHHUEM CHUTHAIOB 3THUX JATYHMKOB. TpeboBaHUS K OECKOHTAKTHLIM
JaTYMKaM U K MX KpeIUIEHUIO aHaJIOTMYHBI YKa3aHHBIM B 3.3.2. JlaTyMK MHEpHUHMOHHOIO THIIA XEeCTKO
3AKPETUSIIOT HA KOHCTPYKIIMY MALIIMHEI (HaIIpUMEp Ha KopHyce IMOMIIAITHUKA ) KaK MOXHO OJMXe K JaTYUKY
OECKOHTAKTHOIO THIIA IJIsi TOrO, YTOOR! 002 JATYMKA BOCIIPUHMMAIU OOHY ¥ TY XK€ aODCOJIIOTHYIO BUOpaLNiO
B HAIpPaBJICHUHU U3MEPEHUM CO CTOPOHBI ONOpPHI. OCH YYBCTBHUTEIBHOCTH OECKOHTAKTHOIO H HHEPILIMOHHOTO
NATYUKOB JOJKHEI OBITEH ITapaJuIECJIbHBI, YTOOBI B ITPOLIECCE BEKTOPHOIO CIOXEHUS CUTHAJIOB 3THX JAaTYHUKOB
HEe OBLIO JIOIMOJHHUTE/IbHBIX TIOIPELIHOCTEN NMpY U3MEPEHMH abCOIOTHON BUOpALH.

3.3.4 HUsMmepeHud abcoaioTHO BHOpauMM € HCIOJL30BAaHHEM HAaTYMKOB UHEPUMOHHOrO TUIMA U
KOHTAKTHbBIX JATYUKOB-30HIOB

JIaTYKU MHEPLIMOHHOIO THUMNA (HATYMKH CKOPOCTH WIIH aKCeJIepPOMETPHI) AC/DKHBI ObITh YCTAHOB/IEHE]
Ha JaTyMKax-30HIax B paauaJIbHOM HamnpabicHHHU. ChegyeT UCKIIOUHUTH BO3MOXHOE Apede3xaHue WM

3aelaHMe 30HOa, YTO MOXET IORIMATL Ha CHHMAaeMbliAi CUIHaj] JAaTYMKa. YCTAHOBKY 30HIOB TIPOBOISAT
corjacHo TpebopaHusaM 3.3.1.

[IloBepxHOCTh Bajla B MECT€ KOHTAKTa € 30HIOM C YYETOM TEIUIOBBIX PACUIMPEHH HOJIKHA ObITh
IJIaJKOH U CBOGOIHOM OT JIIOOBIX OTKJIOHCHHH B FreOMETpHUYECKON popMe, TaKMX KaK IIINTOHOYHbIC KAHABKH
WX pe3bObl. PekoMeHyeTCcAa, Y4TOOBI MEXaHUYECKHE OMEHHMSI BaJla HEe TIPEBBIIUIAIM OOJIBILIETO U3 CASAYIOUNX
3HAYCHUN: 25 % 3HaueHUs BUOpomepeMellleHUs, TIPUHATOrO 3a nonycruMoe, wix 6 MxMm. [Inga paboumx
ckopocreit 6onee 10000 Mun—! BMecTo 6 MKM cienyer 6path 3HaueHHe 600/V n MKM, e n — cKopocTh
BpallleHUs1 poropa, MUH !,

MeTton n3MepeHMsT BHOpalMy C I[MOMOIIBIO 30HAd MOXET MMETb OrPAHUYCHUS, CBSI3AHHBIE CO
CKOPOCTBIO JIBMDKEHHUS IMOBEPXHOCTH Bajla WM APYTHMU OOCTOATENBCTBAMU, HANPHUMEP (POPMUPOBAHHEM
IMOL 30HAOM THIAPOAHHAMUYECKON MAC/SIHOM IUICHKHM, KOTOpass MOXET BHECTH MCKAXEHUS B CHUMACMBIN
curdHai. JlaHHble orpaHyuYeHUs HOJIKHBI ObITh YKa3aHbl B CONIPOBOAUTENBHONU JOKYMEHTAIIUM HA HATYUKH.
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3.4 Pexumbl pa®oThl MAIIHHb

U3MepeHus BUOpaLMK Baja ciaeayet NMpoBOAUTHL B 3aaHHOM pexumMe paboThl MALUKMHEI ITOC/IE TOrO,
KaK TeMIlepaTypHble H JPYrHe 3KCIUIyaTallMOHHBIE XAPaKTEPUCTHUKUA JOCTUTHYT YKa3dHHBIX 3Ha4YeHUH. B
ciyyae MpoBEACHHS AOMOJHUTEIbHBIX K3MEPEHUN UIA JIPYTHX YCIOBHH padbOThl MAUIMHBI, HATIPUMED NpU
MeLIEHHOM IIpOBOPAYMBAHKUA pPOTOpA, IPOrpeBe WIM HAa KPUTHUECKHX CKOPOCTSX BpallleHHUs, OIEHKa
PE3YALTATOB TAKMX U3MEPEHUN MOXET MOTPEOOBATh UCIOJIb30BAHUA METOIOB, HE YKa3aHHbIX B HACTOSILIEM
CTaHOapTe.

3.5 (PyHaaMeRT H KOHCTPYKIHA MAIIHHbI

Tun ¢yHIaMeHTa U KOHCTPYKTUBHEIE 0COOEHHOCTH MalllMHbI (HalipUMep HAIMYKE ITOACOeIUHEHHDBIX
TpyD) MOTYT 0Ka3aTh CYLIECTBEHHOE BIUSIHUE Ha ee BUOpaluio. CpasHeHue BUOpall MALLIMH OJHOIo BUAA

OyIeT KOPPEKTHBIM TOJNBKO B CIIy4Yae, €ClIM AMHAMMYECKUE XapaKTEPUCTHKM (GyHIAaMEHTa ¥ KOHCTPYKLMHU
3TUX MAUIWH ONUHAKOBEI.

3.6 Hasenennas BHOpanis 4 ODpOBEPKa H3IMEPHTEILHOH CHCTEMbI

[lepen HagaioM uU3MepeHUMA BUOpalIMM B paboyeM peXuMe MALIMHBI CJHEAYET C INMOMOILIBIO TeX Xe
CpellCTB UAMEPEHUH U B TOM XK€ MECTE IIPOBECTHU U3MEPEHUA BUOpalvH VI HepaboTalclie MallMHbl. Eciu
3HaYeHHe ImapaMerpa BHOpauuuy UIsT HepaboTaLIEeH MALIKMHBL OyAET [IpEBBIUIATE TPETh 3HAYCHHUSA, IOy~

YeHHOro IS MAllMHBI, paboTarolleid B 33JaHHOM pEeXUME, HEOOXOMUMO NMPUHSTH MEPhI MO0 UCKIIIOYEHUIO
BJIVISIHUSI HABEACHHOM BUOpALIHY.

4 Cpencrra n3MepeHui

Boibop cpelcTB U3MEPEHHUH CIACAYET OCYIUECTBISATh C YYETOM:

- BO3MOXHOCTH UX paboThl B YCJIOBHSAX INOBBIILIEHHBIX TEMIIEPATYPH! U BIAXKHOCTU,
- HAUITWYUS KOPPO3IUOHHOM Cpelibl;

- CKOPOCTH ABHMXKEHMS TTOBEPXHOCTH BaJia;

- MaTepHaia, U3 KOTOPOIo M3roTOBJIEH BaJl, U KAa4YECTBA €0 MOBEPXHOCTH;

- paboueld cpeabl (Bora, Macjo, BO3AYX WIHM Map), KOHTAKTUPYIOLIEH C JATYHUKOM;

- BO3MOXHBIX BO3JIEMCTBHMI BHMOpallMu M yaapa (Mo TpeM OCHOBHbLIM OCSIM), aKYCTHYECKOro lilyMa,
MATHUTHBIX TTOJICH;

- HATHYUS] MEeTAUTMYEeCKHX Macc BOIU3KM HAKOHEYHHKA NAaTYHKA;
- (PIIYKTYyallUi HarpsDKEHUST MUTaHMA.
XKenarensHo, 4TOOBLI U3MEPUTENbHAS CUCTEMA HMeJIa BCTPOSHHOE YCTPOHCTBO KAJTMOPOBKM CYHTHIBA-

IOLIETO YCTPOMCTBA U H30JMHPOBAHHBIEC BbIXOAbI, ITO3BOJIAIOLINE IIPH HEOOXOMMMOCTH MPOBOAUTE NaNbHEH-
(UK aHATU3 NOJYYEHHBIX JAaHHBIX.

S Kparepuy OlleHKH

5.1 OueHKy BUOpallMOHHOTO COCTOSSHUA MAIUIMHB! [TOJYYaAIOT 110 peayibTraTaM U3MEPEHUMA a0COMIOT-
HOM WJIH OTHOCUTENLHOH BHOpalluy Baia.

5.2 B cnayvyae, Koraa B KA4YeCTBEC KPUTEPHUS OLIEHKM BbIOUPAIOT H3IMEHECHHE BUOpaUMM Basia, TO:

a) eciad BHOpalUs NMOBEPXHOCTH, HA KOTOPOM YCTAHORJIEH HATUMK OTHOCUTENBHOI'O BHOponepeMe-
meHust, MmeHee 20 % oTHocuTenbHOW BHOpallMH Bajia, B KAYECTBE M3MEPSAEMOM BEJIMYMHBI MOXET ObITh
[IPUHSITO KAK OTHOCHUTEJIBHOE, TaK KU a0COJIIOTHOE BUOPONEPEMELLICHUE;

6) ecnu BUOpaLMs NMOBEPXHOCTH, HA KOTOPOM YCTAHORJICH JATYMK OTHOCHUTEIBHOIO BUOpoONepeMe-
ieHust, He MeHee 20 % oTHOCHUTEIBHOM BUOpaLIMK BaIa, M3MEPSIOT abCcoIIOTHOE BUOpONepeMellleHHUe Baa,

W, €CJAM OHO OKAXETCs OOJbLIE OTHOCHUTEJBHOrO BHUOpONEepeMEIEHHUS], ITPUHHUMAIOT €ro B KayecTse
H3MEepsSAEMOHN BEJIMYHHBI.

5.3 B ciayuvae, Korga B Ka4eCTBE KpUTEPUS OLIEHKM BbIOMPAIOT JUHAMUYECKYIO HArpY3Ky Ha IO HIMII-
HUKH, TO B KAYECTBE M3MEPAECMOMN BEJIUYUHBI IPUHHAMAOT OTHOCUATENBHOE BUDpoOIlepeMENICHME BaJia.

5.4 B cinyyae, xora B XayecTBe KPUTEPHS OLIEHKH BBIDHPAIOT 3330p MEXIY CTAaTOPOM H POTOPOM, TO:

a) eclii BHOpalMs MOBEPXHOCTH, HA KOTOPOH YCTAHOBJIEH JATYUK OTHOCHUTEJIBHOrO BHUOpoIiepeMe-
wieHus1, MeHee 20 % oTHocHTENbHONM BUOpallMM BaJia, B Ka4eCTBe Mepbl M3MEHEHUA 3a30pa NMPUHUMAIOT
OTHOCHUTEJIBEHOE BHOpOIIepeMELIEH]E;
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6) ecnu BUOGpauMs IIOBEPXHOCTH, HA KOTOPOH YCTAHOBJIEH HaTYMK OTHOCHUTEJIBHOrO BUOponepeme-
nieHusi, He MeHee 20 % orHocuTenbHOU BUOpALMKM Bajda, HO €€ MOXHO paccMaTpuBaTh KakK [TOJIHYIO
BUOpALMIO CTAaTOPa, B KAYSCTBE MEpbl U3MEHEHHS Takke NMPUHUMAIOT OTHOCHTEIbHOE rnepemeuieHue. B
IIPOTHBHOM CJIy4yae HEOOXOAUMO UCHOIb30BATh JAPYTrHe METOAB! YCTAHOBKMA ZaTYMKAa BUOpAIIUM.

5.5 Krnaccudukauus BUOpallMM Bajia 3aBUCHUT OT Pa3MEPOB M Macchl BUOPUPYIOLIEIO TEJa, XapaKTe-
PUCTUK ONOPblI MAIUMHBI, €€ BBIXOJHOW MOIIHOCTH U Ha3HayeHUsi. TakuM oOpa3oM, NpH OMNpeleieHUN
DA3THYHAIX HUAINA30HOB A KilaccHduKauuyd BuUOpallMM Bajsia MAlUMH JAHHOIO Kilacca HEeoOXOOUMO
NMPUHUMAaTh BO BHUMAHUE HA3HAYCHUE MAILMHbBI U YCIOBUS €€ SKCIUTyaTalluH.

5.6 MeTonnl ornpeaesCHUs KpUTepMEB OLIEHKM BUOPALIMOHHOIO COCTOSIHMA 110 U3MEPEHHUSIM BUOpa-
UMY Bajia JUIS MaliMH pa3iMYHBIX KJIACCOB NpUBEIEHBI B MPWIOXEHUHU A. JlaHHBIE KPUTEPHU OTHOCATCS
TOJILKO K BHOpaLlUH, CO3JaBacMoOy CaMON MalUIMHOM, a He repeaaBacMoil Ha Hee u3BHe. OHH MOTyT ObITh
NMOTIONTHEHBI KPDUTEPUSAMH OLIEHKH IIO M3IMEpEeHUsAM BHOpallMH Ha HEBpalAIMXCd 4YacTiax Mo
[OCT HUCO 10816-1. Ilpy coBMECTHOM IIpUMEHEHHH KpUTEepHEB 000OMX BHUIOB OLIEHKY BHOpALIMOHHOTIO
COCTOSIHUSI MAaNIMHBI MOJYYAIOT B COOTBETCTBHM C KPHUTCPHEM, KOTOPBIl yCTaHaBJIWBaeT 0oJjice XKECTKOe
OrpaHUYeHHEe 3KCIUIyaTalluy MAIlMHBI.

Kpurepuu U1 MAalmMH KOHKPETHBIX KJIACCOB JOJIKHBI OBITh YCTAHOBJIEHBI B COOTBETCTBYIOLHX
CTaHIapTrax.

5.7 Meroanl olIeHKH BHOPAIITMOHHOIO COCTOSIHUSA, OIIpeae/sIEMbIE B HACTOSIIEM CTaHAApPTEe, OCHOBA-
HbI Ha U3MEPCHUU BUOpAIIHH B LUIUPOKOI IMoJjioce 4acToT 63 aHaJIK3a OTAEIbHBIX YACTOTHBIX COCTABJISIOLIHMX
1 ¢a3oBbIX COOTHOMICHUA. B OoNBIIMHCTBE cilyyaeB TAaKOM ITOAXOA OKA3BIBAETCS NOCTATOYHLIM JUIA
UCTIBITAHUH TIpY NPUEMKE ITPOAYKIIMM U KOHTPOJS COCTOSIHUS. OIHAKO B HEKOTOPBIX CIIyUyasiX IPH OLEHKE
BUOpaLIK MAUIMH OIPEACNCHHBIX KJIACCOB XEJATCJAbHO IPEACTaBIeHUe UHPOPMALIMM B BEKTOPHOM BUIIE.
JlaHHble 00 U3MEHEHUM BEKTOPHBIX COCTABISIIOHIMX BUOpALIMM MCIOJIB3YIOT JUISI OOHAPYXEHUS U ONpEHE-
JIEHUA IIPUYHUH U3MEHEHUN TUHAMUYECKOIO COCTOSSHHS MAlUMH, KOTOpbhIe MOIYT OBITh HE OOHApyXeHb! Ha
OCHOBE U3MEPEHUM TOJBKO LIUPOKOIIOJOCHON BUOpauuy (CM. NpUIOXeHHE D).

Hcrnonb3oBaHue U3MEHEHUS BEKTOPHBIX COCTABJISIOLIMX B Ka4ecTBe KpUTEepHsl OLlEHKM BUOpALHOH-
HOT'O COCTOSIHMSI B HACTOSIILIEM CTaHAApTe HE paccMarpuBaeTcs.

3.8 Bubpaiuusa HeKoTopbIX MAalIMH MOXET OKa3aThCS YYBCTBUTEIbHON K U3MEHEHUSIM YCTaHOBHUBILIE-
rocsi pexuma pabotel. B psize ciiydyaeB 3TUM MOXHO IpeHebpeub, HO MOXET 0Ka3aThCs, YTO BUOpalLIKs
KOHKPETHOM MAILIKMHBI OYJIEeT OLIEHEHA KAK YIOBJIETBODUTEIbHASA IIPU U3MEPEHUSIX B OTHOM YCTAHOBUBIIIEM -
CSl PEXXUME U KaK HEYIOBJICTBOPUTEIBLHAS MMPH UIMEPEHUSIX B IPYTOM pPeXHMeE.

PexoMeHxyercs, 4ToObI BOIPOCHI, CBA3aHHBIE ¢ YYBCTBUTEJIBHOCTHIO BUOPALIMM MAUIMHBI K PEXUMY

ee paboThi, OBUIN COITIaCOBAHbI MEXIY M3rOTOBUTENIEM U IOTPEOUTENIEM C YKa3aHHEM, ITPH HEOOXOIUMOCTH,
o0beMa HOTIONHUTEAbHBIX MCTIBITAHUN UM TEOPETUYECKUX MCCACIOBAHUIM.
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[TPUITOXEHHUE A
(obs3arenrHOE)

MeTtoanl onpeneJieHMa KPHTEpHEB OLCHKH COCTOSHHSA MAIIMH Pa3JHYHbIX KJIAaCCOB

A.1 O0imme noaoxenus

Kpurepyim olleHKM BHOPALIMOHHOTO COCTOSHHMS 3aBHCAT OT IHIMPOKOro psyia GakTopoB, [03TOMY 3TH KPHUTEPHH
CYLIECTBEHHO PalMyaloTCs VIS MAIWH Pa3TIMUHLIX KJIAcCOB, a B psific CiAy4daeB M i PAIMYHLIX POTOPOB OJHOTO
BasronpeBoaa. HeobxoaumMo, yTobhl Uil MALIMH KOHKPETHOT'0O Knacca OhIIH YCTAHOBIEHBI KPUTEPHUI, COOTBETCTBYIOLIHNE
3TOMY KJIacCy, a TakXe 4YTOOR! KpMTEpPHUH, OMNpeAcNeHHble 11 MAlUMH OZHOro Kjacca, HE TIPMMEHSUINCh K MalllMHAM
Apyroro Knacca (HarpumMep KpMTEpHH OLEHKH IUIA BBICOKOCKOPOCTHBIX KOMIIPECCOPOB, paboTaioliMx Ha HedpTeXuMHn-
YeCcKOM NpPEeANPHUATHH, OYAYT OTJIMYATHECS OT YCTAHOBICHHBIX i KPYITHBIX TypOOreHepaTopoOB. )

B HacTosnieM NpHUIOKEHUM JaHBI OCHOBBI OIIPEACICHUA KPUTEPHEB OLIEHKHU BUOPAIMOHHOTO COCTOTHUA MalllUH
Mo U3MEpeHHUAM pasMaxa BubponepeMmelicHus (cM. npuiaoxecHue B). KoBKpeTHBIE YMCAOBBIE 3HAUEHMS U3MEPSEMBIX
rapaMeTpoB JOJKHBI ObITE MPUBEAECHB B COOTBETCTBYIOILMX CTaHAapTax Ha MallMHbl pa3HbIX KJIACCOB.

A.2 DaxTopbl, BINAINNE HA KPATEPHH OLEHKH

[Ipn ompenpeneHUN KPUTEPHUEB OUCHKH MO M3MEPEHMSIM BHOpauMM Bana HEoOXOAMMO YYMUTHIBATH CIACOVIOLIHE
(paKTOPbI:

a) 1eJb NMPOBCACHUA U3MEPEHUHR (HarnpuMep TpeOoBaHUs, ONpeacsiIOle coxpaHeHHe JOCTATOYHOTO 3a30pa B
NOJIUUITHKUKE, OTINYAIOTCH OT TeX, KOTOPLIC UCTIONb3YIOT NPH KOHTPOJIEC AMHAMHWYECKUX HArpy30K Ha NOAUIMITHUK);

0) BUI U3MEepAEMON BENUYHUHE — a0COMIOTHOE WIN OTHOCHTEIBHOE BUbOponepeMeuieHUeE;

B) u3MepsieMble nnapaMeTphl (CM. IIpunoxeHue B);
I} NONOXEHHE TOUEK H3MEPEHHUMH;

1) CKOpPOCTh BpalleHMs Bajia;

€) THN IMMOJULIMITHUKA, €70 MUAMETP B BeIWYHUHY 3a30pa;

) HazHaYyeHHE, BBIXOAHYIO MOIHOCTb U pa3Mephl MalllMHbI;

3) OTHOCUTEJILHYIO NMOAATINWBOCTE NOALUKITHUKOB, X orop U HyHIaMeHTa;
M) MAcCCy M CTeNneHb XECTKOCTH poTopa.

A.3 KpuTtepun clueHKH COCTOSHHS

Ilpu oleHke BuOpanyy BajioB Mali¥H MCIIOJbL3YIOT
aBa kpurepus. [lo ogHOMY paccMaTpuBalOT aOCOMIOTHBIE
3HayeHUsa HabOmoJaeMo IHUPOKONOJOCHCOA BHOpaLHU
BajJIa; MO BTOPOMY — J100ble U3MEHEHHUS 3TOro abcoloT-
HOro 3HAaYEHHS.

A.3.1 Kpurepnii 1. AGcomornbic 3navenas BAOpaNR
npa paboTe MAMMHLI ¢ HOMHHAALHOH CKODOCTBIO B YCTAHO-
BHBIIEMCH pexuMe pPadoThI

HaHHLIA KPDUTEPHUH CBA3AH C ONpEAceHUEM I'PaHML
Jis1 aOCONOTHOIO 3HAYEeHMA BUOpAlIMY BaJla, YCTAHOBJICH-
HAIX M3 VCIIOBUA HOTIYCTHMEBIX AUHAMUWYECKUX HArpy3ox Ha
TOMIUUITHUKH, JOITYCTUMBIX 3HAYCHHUH PASUaIBHONO 3330-
pa B NNOMIBGUITHUKE U JONYCTUMOM BHOpaLllH, MnepenaBac-
MO Ha ornopsl U QyHIaaMeHT. MakcuMabHOe 3HadYeHHe
BUOpallMi Bana, U3MEPCHHOS IS KAXAOIo NOALINITHUKAE,
CPAaBHMBAYOT C I'PAHHUIIAMM YEThIpEX 30H, YCTAHOBJIEHHAIX

Ha OCHOBE€ MEXIYHapOIHOIO OIhiTa NpoBeJdecHUS UCCIea0-
BAaHUH.

Ha pucyrxke A.1 noxkaszaHa 3aBUCHMOCTDb JOITYCTHMO-
ro BUOpoOrNepeMELieHH Basla OoT pabouel CKoOpoCcTH MalIu-
Hhl. Kak npaBuio, 3HayeHKe IONYyCTUMOM BHOpauuM ¢
YBEJIMYEHHEM CKOPOCTHM YMEHBLUAETCHA, HO KOHKpPETHBIC
JONYCTUMAIE 3HAYEHHA BUOpONepeMEiICHU H CKOPOCTh MX
W3IMEHECHUS B 3aBHCUMOCTH OT CKOPOCTH BpallleHUs OyayT

Pucytok A.1 — O61iuit BUA KPUTEPHEB OLIEHKW PA3HBIMM JUL MAlllMH PasHbIX KJIACCOB.
COCTOSTHUS A.3.1.1 30HBI COCTOSSHHUA
JUIA KAYyecTBEHHOM OLIGHKM BHOpally MAILUMHB! M

[IpuMeuanue — JlelicTBUTENbHBIE 3HayeHUs ~ DPUHATHSA PELICHUH O HEOOXOMMMBIX AEHCTBHSX B KOHKPET-
BUOpalM Ha TpaHUIAX 30H COCTOAHMH M jJuanaszoH  HOH CHMTyallMH YCTaHOBIECHB! CJIEAYIOLUME 30HbI COCTOSHUA:
H3MEHEHUA CKOpOCTEH BpallucHUA OVIYyT pasyIMYHBIMH 30Ha A — B 3TY 30HY MONajaer, Kaxk HpaBuio, BUO-
Ui MalIH Pa3IMUHbIX KJIACCOB. pallksg HOBBIX MallWH, BBOJUMBIX B 3KCILIyaTalUIO;
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30Ha B — MainuHbl, BUOpaildd KOTOPhIX [ICNAAAET B 3TY 30HY, OOBINHO CYUMTAIOT IPUTOIHBIMH Ul SKCILUTyarauuy
0e3 OrpaHHYcHHY CPOKOB;

30Ha C — MallyMHbl, BUOpaLlMs KOTOPBIX NOMNANKAET B 3TY 30HY, OCLIYHO CYNUTAIOT HENPUTOJAHBIMH VLA JIHTCABHOH
HenpepblBHOM 3KcIutyaralluy. lakue MaluMHK MOTYT GYHKUHMOHUPOBATE OrpaHUYeHHBIN MEpHO BpEMEHH 0 Havala
PCMORTHRIX padoT;

30Ha D — ypoBHM BUOpALMHN B JaHHOM 30HC OORIYHO MOTYT BbI3bIBaTh CEPLE3HLIC TOBPEXACHUSA MALIUH.

A.3.1.2 T'paHHIIL! 30H COCTOSIHUA

YvclieHHbIC 3HA4YCHMS TIpaHMIl 30H COCTOSIHMA He NpeaHasHayeHbl 1A UCIIOJAb30BAHMA B KA4YECTBE YCIOBUM
MCIBITAHUH [IPH IIPHEMKeE TIPOAYKUMHU. Takue yCaoBHUs AOJDKHBI ObITh YCTAHORICHHI 110 COITIAILIEHHIO MEX Y U3IOTOBUATE/IEM
1 norpedureneM. OaHako UCNOJIb30BaHHE HHNOPMALIMHY 00 YCTaHORICHHBIX IPaHNLIaX 30H NO3BOJsAET N30eXAaTh HEHYXXHBIX
3aTpaT U MpeabABACHUA 3aBBIUICHHNX TPEOOBAHMM. B HEXOTOPBIX CAyYasX cneldpHUecKHe oCOOCHHOCTH KOHKPETHONM
MAallfHHE! JOIYCKAIOT YCTAHOBNCHHE MHBIX I'paHML (Donee HU3KMX WM Ooslee BBICOKMX). B Taxux ciydasix M3rOTOBHTED,
KaK fpaBWwiIo, RAO/DKCH OOBACHUTD NPUUYMHY W3MEHEHMS IPAaHIYHBIX 3HA4YCHMM M, B YACTHOCTH, NIONTBEPAWTD, YTO MalliMHA
He Oyaer NoaBeprarbes ONMacHOCTH MPpH KCIUTYaTalMy ¢ 0oJice BHICOKMMHM YPOBHAMH BHOpaLIMH.

A.3.2 Kparepui 2. H3MeHeHnd 3HavyeHRH BHOpanmm

JTaHHBIA KpUTEPHUit OCHOBAH HA CPABHCHUHM U3MEPCHHOIO 3HaUeHUs1 UIMPOKONOA0CHON BUOpAIMHK B YCTAHOBUB-
jieMcs pexXuMe paboTel MallMHB! ¢ NpPEeABAPUTEAbHO YCTAHOBIEHHLIM 3HaYCHHEM (0a30BO# JIMHHEH). JHAYUTENLHOE
U3MCHEHYE 3HAaYCHUd NIMPOKOMOJOCHONM BUOpallMM B CTOPOHY YBECAMYCHHI WIHM YMEHBLICHUS MOXET norpedoBarth
TIPUHATUS ONpeACACHHBIX MED JaXe B clvyae, Korna rpaHuiia 30Hu C no xpurepwio | eille He gocTUrHyra. lakue
M3MEHEHUS MOIYyT OBITh OBICTPBEIMM WM ITOCTENCHHO HApAcTAIOUIMMK BO BPEMEHM M yKa3biBalOT Ha IOBpEXICHUA
MalIMHR B HAYAJIbHOM CTaauM WIM Ha APYrue HEnoJalku.

HisMepeHusa BMOpaiMy caenyeT IpOBOAUTDH NPU OJHOM M TOM Xe TIOJIOXEHUM M OPUEHTAMM JATYMKOB BHMOpaliiy B
OOHOM M TOM X peXume paboThi MammMHbl. [ipy OOHapy:XeHMH 3HaYMTEeMLHBIX U3MEHEHMid BHOpaiiMyi HeoOxomMo
ICCNENOBATh BOSMOXHBIC TIPHYMHE! TAKVX U3MEHEHMH, IS TOTO YTOObI NPEAOTBPATHTE BOSHUKHOBEHNE OTNACHBIX CUTYAIIMMNA.

Cremver UMeTh B BUIY, YTO B HEKOTOPLIX CIYYasIX CyIeCTBEeHHBIE H3MEHEHHMS B paboTe MAlUWHEI MOTYT ObITh
OORAPYKEHb! TOJNBKO IIPH KOHTPOJIE OTACIBHbBIX YaCTOTHBIX COCTARIAIOIMINX BUOpauuy (cM. 5.7).

A.3.3 Orpanmvennst GyHKIHOHMPOBAKHA

Hpn nonroBpeMeHHON 3KCIUIyaTallMd MaluvMH OOBbIYHO YCTAaHARJIMBAlOT OrpaHUYEHHMH (PYHKUMOHHPOBAHUS,
CBS3aHHLIC ¢ BHOpaUKeH. ITH OorpaHUYeHHUs1 UMEIOT Clienylouiue (hopMBHI:

IMPEAYIIPEXAEHHWE — mng ykazaHusd, yto BUOpaUHst WIH U3MCHEHHUS BUOpAUUMH JOCTHINIH OIpEle/ieHHOIo
YPOBHS, KOr/la MOXeT IToTpeOOoBaThCS TPOBEAEHNE BOCCTAHOBUTEIBHBIX MeponipHaTHH. Kak npasusiio, npH JOCTHXKEHHUHU
yvposHa IIPEAYIIPEXIEHWE Manimmuy MoOXHO 3KCIuiyarMpoBaTh B T€YEHWE TIEpUMOJA BpEMEHM, IOXa NPOBOMNAT
KCcCeJOBaHUS ITPHYMH M3MEHEHHM BUOpalUHUH M ONpedeasioT KOMIUIEKC HEOOXOAMMBIX MEPONPUSITHH.

OCTAHOB — png onpeaencHus 3Ha4eHUs BUOpALMH, TIpH IIPEBLIILEHAH KOTOPOro JaJbHen1lIasd KCIU1yaTalus

MalIWHBLI MOXET NIpMBeCcTH K ¢ noppexacHusM. [1pu nocrvkennn yporHa OCTAHOB craenyer npyHATL HEMEUIEHHLIC
MEphl N0 CHHXXEHHIO BUOpallMy WM OCTAHOBUTL MalllMHY.

BcrneacTeye pa3Hulbl B ITMHAMMYECKHUX HArpy3Kax ¥ XeCTKOCTSIX OIop AJ1sl pa3IWuYHEIX NMOJOXEeHUH U OpHEeHTALMIA
JATYMKOB BHODALUK JOTIYCKaeTcs yecraHaBiuBark pasHbie ypoBHU [IPEAYIIPEX/JIEHHWE u OCTAHOB.

A.3.3.1 ¥Ycranoska ypoBHs IIPEAYIIPEXIEHHUE

JIns paznyyHelXx MalmMH yposeHb ITPENYTIPEXAEHWUE Moxer cyniecrBeHHO HU3MeHATHCS: BO3pacrTaTs WIH
yMEHBLIATLCA. OOBIYHO 3TOT YPOBEHL YCTAHABIMBAIOT OTHOCHUTEIBHO HEKOTODPOro 6a3oBoro 3HadyeHus (0azoBoi
JIMHUHK), OMpEAcIeMoro i KOHKPETHOH MAllIMHBI M ONpelcsicHHBIX TOJOXEHUS M HanpaBleHUS H3MEpPEHHH I1o
OILITY IKCIUIyaTalM 3TOM MallHHbI.

Pexomennyercsa ycranasimsarb yposeHb [IPEAYIIPEX/IEHWUE sriiue 6a3oBoit TMHUM HAa 3HayeHWE, paBHOE
HeKoTOpoH aone (Hampumep 25 %) 3HaueHHs BepxHeH rpaHvub! 30HbI B. Ecau 6a3oBoe 3HaueHMe Maio, ypoOBEHb
[MPEAVIIPEXIIEHHWUE Moxer Haxonutbhea Huke 30HR C.

Ecniun 6a3zoBoe 3HaueHME He OMNpeAesieHO, HarlpuMep U1 HOBBIX MAllIMH, Ha4YaibHYI0O YCTAHOBKY YPOBHS
HNPEAVIIPEXNEBHE cnenyer nposoaurs nubGo MCXOOA W3 OMNbITa IKCIUTYaTallMM aHAJIOTHMYHBIX MallIuH, JHbOo
OTHOCHUTEILHO COTJIACOBAHHOIO IpUEMIEMOTro 3HaYeHUs. CITycTs HEKOTOpOE BpeMs 110 HabmogeHHAM 3a BUbpauueit
MalIMHBI CJIEAYET YCTAHOBHUTDL NOCTOSTHHYIO ©a30BYI0O TMHHIO U COOTBETCTRYIOIIUM 0Opa30M CKOPPEKTHPOBATh YPOBEHD
TITPEAYIIPEXIEHHWE.

HNisMmeHenne 6a30Boro 3HaYcHUA (HarpyUMep BCIEACTBHE KAIMTAIbHOIO PEMOHTA MAILIMHBI) MOXET TTI0TpeGoBaTh
coorBercTBYIOUIero MaMeHeHHs yposHs IIPEAYIIPEXJIEHWE. [Ina pa3HbIX NOMIUITHHKOB MAllMHBLI MOTYT ObITh

ycrarvoslieHn! pasHbie yposHn IIPEAYIIPEXAEHHMUE. D10 onpenenserca pasnymumsaMy B AMHAMMYECKHX Harpyskax
Ha NMOMIUMITHHKHA H Pa3WuMsIMH B UX XECTKOCTH.

A.3.3.2 ¥Ycranoska ypoBua OCTAHOB

YposeHs OCTAHOB 00b1yHO CBAZLIBAIOT ¢ HEOOXOAUMOCTBIO COXpaHeHU MEeXaHMUECKOM LIENOCTHOCTH Malllu-
HbLI; OH MOXET 3aBHUCETh OT Pa3iMYHBIX KOHCTPYKTHUBHBIX O0COO€HHOCTEH MaluMHBI, IIPDMMEHACMEIX AV TOro, YTOODI
MalIHMHA MOIJIA IIPOTHBOCTOATH BO3ACHCTBUIO RHOMAJIBHLIX JHHAMUYECKHUX ciil. TakmM obpasoM, ypoBeHs OCTAHOB,
KaK IpaBUNO, OVAET OMHUM K TeM XK€ LIS MAUIMH aHaIOTHYHLIX KOHCTPYKLIWA M He OyAeT cBA3aH ¢ 6a30BOUM nUHUENR.

Benencreue MHorooOpasvss MAlIMH pasfiMUHbIX KOHCTPYKLUMIA He HpEeIACTaBAsACTCS BO3MOXHBIM JaTh YETKOE

PYKOBOACTBO IT0 TOYHOMY ycTraHomldeHH0 ypoBHRE OCTAHOB. O6biyHo yposens OCTAHOB ycranasnuBaior B
npeacnax 30H C wan D.
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[TPAUJIOXKEHHUE B
(peKOMeHAyeMOoE)

Onpenenenne HaMepseMbiX apaMeTpoB

B.1 IIpypunnn BHOpanpH Baaa

Konebanns mo6oii YyacTH Bpallalolierocsd Bajia XapakTepH3YIOTCs TPACKTOPHEH ABMKEHUS HECHTPAIBHOH TOYKU
COOTBETCTBYIOLIETO CEUECHUA Bana. [UIMWMYHadA TPACKTOPHUA ABWDKEHUA NpUBEIcHA HAa pUcyHKe B.1. ®opma tpackTopun
3aBUCHUT OT JMHAMHYECCKHX XapaKTCPHUCTHK BAIa, MOSIUMITHUKOB U OMOP IOTIIMITHUKOB WIN GPYHAAMEHTA, ITOIOXECHNS

paccMarpyBacMOM YacTH Bajia BIOJb OCH poTOpa M BHJAA CWi, Bo3byxpaomunx sBudpauuio. Hanpumep, eciiy BhIHYX-
Jaiolas CHUaa JIEHCTBYET Ha KaKOM-TO OAHOM 4acTOTe, TPAEKTOPUA UMeeT (bOPMY IJUTHIICA, KOTOPHIH ITPH OIpeacaeHHBIX

0O0CTOATEILCTBAX MOXET TIPEBPALIATLCS B OKPYXKHOCThL WIM OTPE30K TIpSIMOM, a BpeMs, Tpedylollieecss LHEeHTPaATbHOMN
TOYKE BaJIa JUIS COBEpPLICHUS OMHOIO MOJHOro 0060poTa Mo 3JLIHIICY, PABHO NEPHOAY ACHCTBHA BBIHYXNAIOMIEH CHIIH.
OnHa 3 Haubosee BaXHLIX NMPUYHMH BHOpallUM — aucdanaHc poropa; B TOM CJIy4ae 4acToTa BO30yXIEHHUS paBHa
yactoTe BpallleHMs Bata. OgHako BO3OyXIcHHE MOXeT ObITh BHI3BAHO M APYTHMMH TNIPHUMHAMH, HarlpyMep acUMMeET-
PUYHOCTBIO TONEPEYHOIO0 CEUCHHUS pOTepa; NMPH 3TOM BO3OYyXICHUE MPOUCXOOMT HA YacToTaX, KpAaTHBIX HacToTe
BpalllcHUsA. LCc/in BUOpallMsl SBISIETCH CJICJACTBUCM, HApUMeEp, ACHCTBHA HeyCTOMUMBOro caMoBO3OYXIeHHHA, BHI
TPAEKTOPHH VXKE He OyIeT TaK¥M IPOCTRIM, 2 MOXET U3MEHSITLCA OT [IEPpHO0/Ia K IIEPHOAY M He 0043aTeJIbHO NpEeIcTaRIATh
cofoil CyMMY rapMOHHK KakKoH-n1u00 yactoTel. B obiueM cayvyae rnpuyvHOM BuOpaimMyM MOXET OLITb MHOXECTBO

(paKTOPOB, YTO OOYCIORIHWBACT INOIBIACHUAC TPACKTOPHUH CIIOXHON (POPMEI, TNIPEIACTaARNAIONIEH cO00l BEKTOPHYIO CYMMY
OTK/IMKOB Ha ICUCTBUE KaXJ0M BLIHYXIAIOHICH CHIILI.

y TpaekTopua ABUXEHUS Bana

x(t)

N

Ocu xoopauHar

O — cpenHee MONOXKEHHE TpaekTopuu; K — MIHOBEHHOC TTOJIOKEHHE
[eHTpa BAIA; X, ¥ — CPpCAHHE 3HAYCHMS riepeMelueHus Bana; x(f), W —
M3MCHSIOILHMECS CO BpeMEHEM 3HaYeHHA IepeMEllicHUS Bajia

PucyHok B.1 — Tpaexropust aBMxKeHusA Bana

B.2 HNamepenna subpanun paia

g moboro yqyacTka OCH Bajla TPAacKTOPHSA JIBHXKECHUSA MOXET ObITb ONpeliesicHa 1O pe3ysibTaraM H3MepeHUil ¢
NOMOLUBIO ABYX JATYMKOB BUOpaLiMH, YCTAHOBJICHHBIX B Pa3HbIX pPaJydaibHBIX TUIOCKOCTAX NOoA YoM 90° apyr X npyry
(pazHeceHue Ha 90° aungercd npeanoyTUTENbHBIM, OHAKO HeBOoNbIINE OTCTYIUIEHUS OT 3TOro 3HavYeHUs He NpUBEAYT
K Cepbe3HbIM OLLMOKaM). Eciam yron Mexny ocsaMH 4YBCTBHUTENbBHOCTH JATYMKOB CYLIECTBEHHO oTiiM4yaercs ot 90°,
HEOOXOIUMO OCYIIECTBHTh BEKTOPHOC PA3NIOXKEHHE PE3YAbTaTOB U3MEPEHN 110 OPTONOHATLHEIM HaNpaRICHUsIM. ECnu
ITOCPEACTBOM JaTyMKa HM3MepAIOT aldCONIOTHYI0O BHOpaALMIO, INOJy4daeMasi TpacKTOpHsi OyaeTr INpeacraBiasTh coDoii
abCOMOTHYIO TPACKTOPHUIO Bajla, HE 3aBUCALIYIO OT BUOpallMM HEBpaN{aloOIMXCs yacre MalvHe. Eciay nocpeacTtsoM
JaTYAKa U3MEPSIOT OTHOCUTENILHYIO BUOpaLMIO, ITojIlydacMasl TpacKTopus OyleT InpeACTaB/IsiTh CO00M TpacKToOpHIO Bajia

OTHOCHTEJIBHO TOM YAcTH KOHCTPYKLIMH MalIMHbI, Ha KOTOPOH YCTaHOBJIEH JaT4MK.
B.3 M3mepsembie napamMerpsl

B.3.1 Cpennee nonoxenne pana

CpenHee 3HayeHUe BUOpomnepeMelieHUs Bana (x, y), onpeaeasieMoe B CHCTEME JBYX 3aJaHHBIX OPTOrOHAJIbHBIX

KOOPIXHHATHRIX OCEH OTHOCHTENBHO HEKOTOPOM TOUKH orcueta (pHcyHoK B.1), mony4yaloT B pe3yjbrare HHTErpMpOBa-
HUS NEepeEMeilleHHMs 110 BpEMeHH

- t (B.1)
X = S 2Jc(z‘)a'r,,
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(B.2)

— ] £ 2
y = - —I y(t)dt,

]

rae x(f) u W(f) — A3IMEeHAIOLIIMECS CO BpeMeHeM 3HA4YeHUA repeMellleHNs OTHOCHTENRHO LIEHTpa KOOpAUHAT;
(t)—1t,) ~— TIEpHOI BPEMEHH, MHOIo 6OJIbIIMM ITepHOAa CaMOH HU3KOYacTOTHOM COCTaBJIAgIolIeH BUOpaLivu.

B ciyyae uaMepeHn abCoOMOTHON BHOpallMM LICHTP KOOPAMHAT IpeAcTaBisieT coboi TOUKY, (PHUKCHPOBAHHYIO
B NNpocTpaHcTBe. [I1s OTHOCUTENBHOM BHOpAILIMHM 3Ta TOUKA COOTBETCTBYET CpEIHEMY 3HAYEHHIO MOJOXEHMKS UEHTPAIb-
HOM TOUYKH Bajla OTHOCHTEJbHO HEBpalllalolieHcsa 4YacTH MAallHMHbI B MECTE, e INPpOBOAAT M3MepeHns. K3mMeHeHMs
[TOJIOXCHUA LIEHTPA KOOPAWHAT MOTYT OBITH 0OYCIIORICHH PAIOM DAKTOPOB, Cpeil KOTOPBIX U3MECHEHUE TIONOXCHUS
noJuvIHuKa (GyHaaMeHTa), U3MEHEHHEe XapaKTepUCTHK CJIoS CMaskKy B NOAIUMIIHUKE MU T.[A., ¥ IPOMUCXOIUT, KaK
TIpaBUIO, DOJlee MEIJICHHO 110 CPABHEHMIO C TIEPHOIAMM YaCTOTHBIX COCTARSIIONIMX xX(f) H W(1).

Chaenyer OTMETHTB, YTO B OOlUEM clyyae MNOJYYCHHOE B PE3yJbTaTe MHTCIPAPOBAHHMA IO BPEMEHH CpEIHCE
MOJIOXEHMUE IO KAXZOMY M3 HAITpaBICHUM OTIMYAETCS OT NOJYCYMMBI MAaKCHMAJILHOTO ¥ MUHUMAILHOTO nepeMeiieHuik
(pucyHok B.2). Ho ecnu Bubpaumst Bana couepXuT eIWHCTBEHHVIO YACTOTHYIO COCTABISIONIVIO M KW3MEHAETCH 10
CUHYCOUIAJIBEHOMY 3aKOHY, TPACKTOPHUA LICHTpa Bajla OVACT SJUTHIITHYECCKOMN U cpeliHee 110 BpEMEHH 3HaYcHHUE B JIIOOOM

HaINpaBi€HUN U3MEPEHHUIA OYIET COBAANATH C MOJYCYMMON MaKCHMAJIBHOIO H MMHMMAJIbHOTO NEePEMELICHHM.
B.3.2 Pa3max puOponepeMelneHus

[lapamerpaMi, NPEACTABIAIOIVMM TICpPBOOUYEPEIHOM MHTEPEC TIPH M3MEPEHUAX BHOpAliMK Baia, SIBJISIIOTCH Te,
KOTOpbIE OMMCRIBAIOT OpMY ero TpackTopuu. Ha pucyHke B.2 n300paXeHNl TpacKTopuA ABWKECHHUA Bajia ¥ CUTHAJLI
BUOpaliiy, M3MEDEHHDbIE C NIOMOLIBIO ABYX HAaTUHMKOB A U B, pacriosoXeHHbIX 1rnoa yriaoM 90° apyr K Opyry.

l

A l CurHan parumka A

X, y —— HEMOJBMIXKHas CHCTEMa KoopauHat, O — cpeaHee
10 BPEMCHHM MNOJOXKCHHEC TPAacKTOPUH ODOUTHI, X, ¥y —
cpelHUe 3HAYCHMA MNepeMelueHuil Baia, K — MIHOBEH-
HOE NoJ0XeHHe HeHTpa Bajna; P — noJjioxeHue Baia IpH
€0 MaKCHMMANBbHOM OTKJIOHCHUM OT CPEAHEIO TOJIoXe-
HUSA,; 3, — MTHOBEHHOE 3HAYCHHE NEpeMElICHUs Baja,
S . — MaKCHMAJIbHOEe OTKJIOHEHHE Bajla OT CPERHErD
MOJIOXEHHS; S ,,, Sp; — MIHOBCHHDBIC 3HaY€HUA NepeMe-
IUEHWN B HanpaBneHWSIX MIMEpPeHMH naTyukoB A H B
COOTBETCTBEHHO; S(p__p) ~~ MAKCHMAaJIbHOE 3Ha4YeHUE
pa3mMaxa ncpememeﬂnﬂ;n?:(p_ )’ S B(p—p) — PA3Max nepe-
MEIIISHHS Bajla B HANPAaRJIEHUSIX U3MEDCHUN JaTYUKOR
Au B

>|

datuuk A

-——-—*—

t

_ CurHan
PucyHok B.2 — CurHanbl BUOpaLMn, COOTBETCT- Aaryvka B

BYIOLI}i€ ONpeAcieHHON TPacKTepruu ABHXEHHUs | _ *_
Bajia X

MrHoBeHHOe 3HAYeHUE TIEPEMELUCHMS Baia OTHOCUTEIBHO CPEIHETO NMONOXEHHUs S U MTHOBEHHbIC 3HAYCHMS]
ero MpoeKUMH B IUTOCKOCTH NaTYuKOB A M B, S, 1 Sp cBA3aHBI MeXIy CODOM COOTHOLIEHHEM

St =84 + 8% (B.3)

3HayeHMs Sy, S, U Sp OYyayT M3MEHAThCA BO BPEMCHH BMECTE C IBIDKCHMEM LICHTpA Baja I10 TPaeKTOPUH, H
COOTBETCTBYIOLIUM 00pa3oM OyaeT U3MEHSATHCS CHTHAA Ha BBIXOJC KaX/IOro JaTyMka.

[Ipumevyanue — Ecau Ttpaekropus npencraniger cobo¥ 3/UIMIIC, CUTHAIbLI C JAaTYUKOB OVAYT UMCTHIMH
CHHYCOMAAMH OIHOM YaCTOTHI.

PasMax nepeMellicHHS B IUIOCKOCTH AaTudKa A, SA@__p) ONpeacadlOT KaK PasHOCTh MEXIY MaKCHMalbHBIM H
MMHUMAJILHBIM JIepEMEIICHUAMH, HM3MEPEHHBIMH STHM JaTYMKOM. To Xe caMoe MOXHO CKa3aTb B OTHOIUEHUMU
rapamerpa SB@_#},) g gartyuka B. fAcHo, uro 3Ha4YeHUA SA(p__P) 7] SB(p_*p) He OyIayT paBHB! M B 001IeM ciryyae Oyayr
OT/IMYATBCS OT AaHANIOTHUHDBIX U3MEDEHHUH, Cle/laHHBIX B APYIHMX padualbHbIX HaNlpaBicHWsX. TakuM obpa3oM, 3HauecHUe
paszMaxa rnepeMellicHNs 3aBUCUT OT HArpaRICHUA, B KOTOPOM ITPOBOAST U3MEPECHUE.

[TocKOJbKY HM3MEpSeMble HapaMeTpbl HE 3aBHCAT OT a0COMIOTHOIO 3HAYEHUA cpedHEro IOJOXEHMS Baja, B
M3MEPEHHUAX CPEAHErO NOJOXEHUA HET HCOOXOJUMOCTH.

3HaYUTENBHO TPYAHEE OMNPENSAUTh MaKCHMaJIbHOE 3HaMEHHE pa3Maxa IepeMEIlCHUS U COOTBETCTBYIOLIEE EMY
YIJIOBOE I10JIOKEeHUE Bajla Ha opOuTe (cM. prcyHok B.2). Ha npaxkTuke aToT napaMeTp alllpOKCUMHUPYIOT ¢ MTOMOIIBLIO

9
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NAPYTHUX NTapaMeTPoB, Kak ykasaHo B B.3.2.1 — B.3.2.3. lnsa nonydeHuda dolice TOYHOM olieHKH HEOOXOAHMO noapoOHoe
uccieaoBaHue $HopMEI TPACKTOPHH, HATIPUMED € MOMOLLBIO oclWLIorpagda.

B.3.2.1 Mecroa A. CpeaHee xBaapaTH4YECKOE pa3MaxoB NepeMeIlleHHH, H3MEPEHHEIX B ABYX B3AaUMHO TNepiieH 1~
KY,ITPHAIX HANPAaBICHHAX

JHaueHue S(J:,___p)mac MOXHO aNPOKCUMHPOBATE CIACAYVIOIIMM BhIDAXKCHHEM

Y 2 B.4
S(p-—p)maX" SA(p-p) + SB(p-—p) ‘ (8.9)

Bripaxenue (B.4) B coryyae npeobnagadus B cnekrpe BUOpalmy 060poTHOM YacToThl OyieT, Kak MpaBUiIo, J1aBaTh
3aBBILICHHYIO OLICHKY S(p_p Jmax C MaKCHMa/NbHOH MNMOTPEUIHOCTBIO NIPHONTU3UTENIbHO 40 %.

MaxkcuManpHaa NOrpelIHOCTE UMEET MECTO B clIydac KpPYroBoi TPAaeKTOPHH M IOCIEIOBAaTeIbHO yMEHbLIAETCH
110 Mepe CIUNIOIIUBAHWS TPaeKTOPUH, obpauiasich B Hy/Ib, KOTAA TPacKTOpus NpeBpalliaeTcd B OTPE30K NMPAMOM JTUHHM.

B.3.2.2 Meroag B. MakcuManbHOe U3 pa3MaxoB INEpeMEICHUI, U3MEPEHHBIX B IBYX B3aMMHO NEeprieHAUKYsIp-
HBIX HarpasJieHUIX

3HaveHMe S(p__p)max MOXHO aITNpPOKCUMHPOBATh OJHUM M3 CICIYIOLINX BhIpaXeHUIA

Sp—pymax = SA(p—p) W S(p_pymax = Sp(p—p) (B.5)

B 3aBUCHMOCTH OT TOro, KakKoe U3 INoJIlydeHHBIX 3HAaUYeHHUH Oonmbile.

Boipaxenue (B.S) B cayyae nipeoOnananys B criekTpe BUOpaiivu o0opoTHOM YacToTh OVAET, KaK Npasiio, JaBaTh
3aHIXEHHYIO OLICHKY S(p__pﬁmx ¢ MAKCUMAIIBHOM MOrpeliHoCThIO npubaunizurenbio 30 %.

MaxkcManpHas TIOTPelIHOCTD UMEET MECTO I TPaeKTOPHH B BMAE OTPe3Ka NpAMOoii TMHNH 1 TIOCNIEN0BATEIbHO
yMCHBUIAETCA ITPH CTPEMJIEHUHN (POPMEI OPOUTEI K OKPYXHOCTH, TpeBpalasch B Hy/ib A YACTOM OKPYXKHOCTH.

B.3.2.3 Meron C. Usmepenue S .,

MrHOBeHHOE 3HAYCHHE TEPeMellIeHHsT Balta S| BbIYHUCIAIOT MO PE3ylbTaTaM M3MEpeHMH S,; M Sp; COTNacHo

dopmyite (B.3). 3HayeHHe S, Oymer MakcMMaiabHRIM, KOIZIa UEHTP Bajia HAXOOUTCS B Touke P (cM. pucyHok B.2). Bro
3HaYeHHe 0603HAYaT 5 .. Y BHYUCIAIOT 10 POPMYJIE

Smax =[S0 e = [\ 1S4(012 + 185012 ] . (B.6)

Touka TpaeKkTopuH, cooTBeTCTBYIOWAA S .., HE 0093aTeNbHO JOJDKHA COBMNAaTh C TOYKOH, B KOTOpOoH S, U Sy
IMPUHHMAIOT MaKCMMaibPble 3HaYeHUA. IS KaxXaoil KOHKpPETHON TPaeKTOpPMM CYIIECTBYET OJIHO 3HaudeHue S

max?
KOTOpOE HEe 33BHCHT OT JIIOJIOXECHHUI AATYUKOB BUOpaAllMH NPH YCJIOBMHM, YTO MOJIOXEHHE LIEHTPA KOOPAUHAT OCTAETCH

HEM3MEHHBIM.
3HaYeHHUE Sy, ), MOXKHO aNIPOKCHMHUPOBATH CNEAYIOLUINM BbIPAKEHHEM

Sip—pymax = 2Smax: (B.7)

Beipaxenue (B.7) naer Tounoe 3HayeHMe, KOrga BUOpaUHs CONCPXKUT TONBKO OJHY YaCTOTHYIO COCTARNAIONIVIO.

B OOnbLINMHCTBE APYIMX CAVYACB BbIpaXecHME OyacT JaBaTh 32BbIIIEHHVIO OLICHKY S(pmp)max, KOTOpast OyAeT 3aBUCETD
OT TAPMOHHWYECKOrO COCTaBA BHOPALIMMA.

Cnenyer oTMETHTD, YTO )it ONpEAcIeHHs S, HE0DX0AMMO 3HATh CpellHee 110 BpEMEHHM 3HaYeHHe NepeMeLlieHUs
Bajia. TaxuM obpasoM, H3MEpPEHHE S .. BO3MOXHO TOJBKO IPH MOMOLIY H3MEPHTENBHBIX CUCTEM, KOTOPhIE TIOMUMO
M3MEHSIOLMXCA CO BPEMEHEM NapaMeTPOB MOIYT M3MEDPATh M MX cpeliHee 3HauyeHHe. KpoMe Toro, BRIYHCIEHHE S_ ..
Ha OCHOBE CHTHANIOB, CHATRIX C IBYX JaTYMKOB, IPELCTABISCT COOOM OTHOCHTENBHO CIIOXHYIO BLIYMCIHTE/NbHYIO
[poLIenypy, TPEOYIOIYIO NPHMEHEHHNS CIICLMAJIbHOM arnnaparyphl.

10
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NMPHXJICXKXEHUWE C
(PECKOMEHIYEMOC )

CpencTBa H3MepeHHUH, HCIIOIb3YEeMbIE IPH M3MEPEHHAX OTHOCHTEILHON H 206CoI0THOMH BHOpaLuy Bajia

C.1 O0mme noloxXeHRs

Tlpn M3MepeHUAX onepeyHon BUOpaliuy Bajsia oOLIYHO UCNOJIb3YIOT TPH BHIA H3MEPUTENIbHBIX CHCTEM, KAXIBIH
M3 KOTOPRIX obecneyrpacT U3MEpECHHS B OOHOM WIHM B JBYX HanpasilcHUAX. B U3aMepUTEIbHYIO CHCTEMY OXHOTO BHa
BXOJIST OECKOHTAKTHLIC IATYHKH, M3MEPSIOIINE OTHOCHUTE/IbHBIC IepeMellleHMs] MEXIY BaJIoM MU TIOLIIMIIHHKOM; B
M3MEPUTEIBHYIO CHCTEMY APYroro BUAa — COYETAHHUEC 30HOOB C JATYUKAMHU WHEPHHMOHHOIO THUIA IS U3MEPEHHH
a0COTIOTHOIO NMEPEMELUCHUA BaJIa;, U3MEPUTEIBHBIE CUCTEMEI TPETBETO BHAA OOCCIICUHBAIOT UBMEPECHHE abCOMIOTHOTO
NepeMElICHUSA Baa CJIOXEHUEM BBIXOAHLIX CHTHANOB € J3TYHKOB DECKOHTAKTHOIO ¥ MHEPLIMOHHOTO THNA, YCTAHOB-
NEeHHBIX HA KOHCTPYKIIUU MalIMHbBl (HANPHMEDP HA KOPITyCce TIOMIIUITHMKA).

[Ippumeyanue — B npumepax, npuseacHHbix B C.2—C.4, paccMOTpeHO NpPUMEHECHHE IBYX NATYHUKOB,
PacnojiOXEeHHBIX B OAHOM MNIOCKOCTH, MEPIICHINKYASIPHONH K OCH Baia, rnca yriaoM 90° apyr K apyry. OgHako B psae
Ciay4aeB ObIBacT JOCTATOMHBIM TPOBOJNTL U3MEPEHMSA B ONHOM HampasieHuu (cM. 3.3).

C.2 Cucrema u3MepeHdil OTHOCHTEILHOTD JBMXKeHMS (TaTUMKHM 0eCKOHTAKTHONO THIIA)
H3MmepuTeabpHas cucTeMa, MCroib3yemMasl Ipy U3MEPEHUAX IBUXEHMS Bajla OTHOCHUTEIBHO 3JIEMEHTOB KOHCTPYK-

LMY MaliMHB! (HaripyuMep Kopiiyca INoJLIMITHKMKA) npuBeaeHa Ha pucyHKe C.1. CucreMa coCTOMT U3 OECKOHTAKTHOIO
NAaTYUKa, YCTPOMCTBA COrACOBAHMS ¥ CUMTHIBAIOLIETO YCTPOMCTBA.
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I — patyux OeCKOHTAKTHOIO THNA; Z2— YCTPOUCTBO COracoBaHMA; I — CUMTHIBAOLLEE YCTPOMUCTRO, 4 — NOMOTHHUTENILHBIE BbIXOh!
JUTS CUCTEM aHaIu33 U KOHTpONA; J — Ba

Pricynok C.]1 — CxemMaTudeckoe M300pakKeHHe CUCTEMbl M3MEPEHHM OTHOCUTENBHOIO ABMDKEHUSA C MCIOIB30BAHUEM
JATYUKOB OECKOHTAKTHOro THIia

Bo BpeMsi nepBoi yCTAaHOBKM JATYMKA XENRATE/JIbHO IPOBECTH HA MECTE KATHOPOBKY €rc BBIXOJHOI'O CHTHAMA B
3aBUCHUMOCTH OT pa3HbiX 3HAYCHWH 3a3opa. Cieayer OTMETHTD, YTO VIS pa3HbIX pexXHMOB paboThl MAlllMHbLI CpefHee

3HAUCHUE 3d30pa MOXET U3MeHAThCHd. [lo3ToMy HeobXxoauMo yOeaMThCs, 4TO B MIOOOM peXxuMe JaT4UK padboTaeT B
npenenax JMHEHHOro AuariaioHa N3MepeHu.

[Tpu uaMepeHusIX ¢ NIOMOLIBIO OSCKOHTAKTHOTO JaTHHUKA clleayeT YOEIUThCS, YTO €0 BhIXOAHON CUIHaJl 3aBUCUT
TOJILKO OT BROpalM Baja U 4TO HA TOUHOCTDb U3MEPCHUN HE BINACT HAUTHUNE BHaXoIgIHXCs MOOAU30CTH TIPOBOAALIMNX
MaTepHaAJIOB WIM MarHMUTHBIX ITOJIEH.

PexoMenayeTcs, 4ToOn K3MepHTenbHass cUCTeMa obecreyMBajia BO3MOXHOCTh HU3MEPEHUM KaK IepeMeHHLIX
3HAYCHUI TiepeMclieHUI BO BCeM 3ajaHHOM [MAra3oHe 4acToT, TaK U CpeHero NMOoJOoXEeHHS Balna OTHOCUTEILHO
OITOPHOI KOHCTPYKLIMKA. JTO ITO3BONACT BbiIOpATh HYXKHOE CPeIHEE 3HAYCHHE 3230pa U OLICHUATb OHEeHMS Bajla Ha HU3KUX
CKOPOCTSIX, KOTZla MOBEAEHHE IOt CMA3KM cTabwiIbHO, a LeHTpobeXxHbie 3P heKThl HEZHAYUTEBHEI.

HU3mepeHne OTHOCHTENBHBIX TIEpeMellieHMI AOMYCKAETCs NPOBOAMTL U € MOMOLIBIO JPYTUX CHCTEM, HallpUMeEp
C TIOMOILBIO JATYUKOB-30HIOB.

[TpumMmeuanue — Ilpu MHTEpNpeTaliuK pe3yJabTATOB U3MEPEHU OMEHMIA CleldyeT UMETh B BUIY, YTO Ha HUX
MOIJIM OKAa3aTh BIIMSIHMC, HArlpMMEp, BPEMCHHHIA Mporud poropa, HEYCTOMUYMBOE NBHXKEHHE LIEHKH Bajla B 3a3ope
NOMUMAITHUKA, OCCBLIC NIEPEMELIIEHMS Bala U Ap.

C.3 Cucrema H3mMepenuil A0COMOTHOrO JBUKCHHA (JATYHMKHM-30HbI B COUETAHNH C JATYHKAMH HHEPUHOHHOIO THANA)
VsMepHTenbHas cUcTeMa, HCIIoJIb3yeMas I U3MepeHUM aOCOMIOTHOTO ABMXKEHMA Bajla, IPUBEACHA HA PUCYH-
Ke C.2. CHucTeMa COCTOUT M3 MHEPLIMOHHOro JarTyvka (JaTYUK CKOPOCTH MM aKCENepOMETP), YCTAHOBJAEHHOIrO Ha
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I — 1aTYuK-30HL; 2 — NaTYUK MHEePUHOHHOIO TUIla; 3 — YCTPONRCTBO COIIaCOBAaHMUS, 4 -—— CHUTHIBAIOLLECE YCTPOMCTRO;
5 — NONOAHMUTEJILHBIC BBIXOALI JJISI CACTEM aHaIn3a U KOHTPOJ; 6 — 2NEeMEHTE! KOHCTPYKUMHM MailinHbl, 7 — Bal

Pucynox C.2 — Cxema cricTeMbl U3MEpPEHMIT aDCOJIIOTHOTO ABMIKESHUS C NCITONb30BAHUEM NIaTHMKOB-30H,10B
M JaTYUKOB WHEPIIMOHHOIO TUIIA

I1aTYUK-30H, OTIOPHOM CUCTEMBI JAaTYMKA~30HId, 00¢CNeUHBAIOIEH BO3ZMOXHOCTE HAKOHEYHHUKY 30H1a TOYHO ClIel0-
BaTh 32 OBDKCHUEM Baia, ¥ CHUTHLIBAIOUIETNO VCTPOMCTBA.

IHlpuiMcuanue — llpu noMoLIM JAHHO#M CUCTEMBI HEJIL3A IIPOBOANTE H3MEPEHHSA CPEIHErO MOJMOXCHUA BANa
OTHOCHUTENHHO KOHCTPYKUWH MaIUHHBI.

MexaHHu3M 30HAA JOJDKeH TOYHO IiepelnaBaTth KoiiebaHnd Bajla HAa MHEPLIMOHHBIM JaT4yMK, He JIoNyckxarth
npebe3xaHUs 30HJA, a €ro COOBCTBEHHBbIC YACTOTHl HE MOXKHBI MCKAXATh PE3ylbraThl U3MEpeHUM BMOpalMU Bana R
33JAHHOM JMariasoHe 4acroT.

BbIXoHOM CHMIHA/I AaTYHKA UHEPLIMOHHOIO THUIIA NOJIXKEH IPOXOAMTE Yepe3 YCTPOMCTBO COrNacoBaHUus, KOToOpoe
o0ecrieyuBaeT TOUYHOE M3MEPEHUE MEPEMEHHOr0 3HAYCHNA TIepeEMELICHUA Bajia.

C.4 Chcrema 114 naMepenns a0C0o/MOTHOIO JBMKeHHs (COvYeTAHHE NATYHKOB OECKOHTAKTHOIO H HHEPUHOHHOTO THIIOB)

HUaMepurenbHasa cucreMa, ycronbiyeMas st UaMepeHMH abconmioTHOTO ABHXKEHHUA Baia (KOTOPYIO MOXHO, KpoMe
TOr0, IPUMEHSATD IJI51 U3MEPCHH A a0COMIOTHOrO ABMXKEHHUS KOpITyca NOAUIMITHUKA ¥ OTHOCUTEALHOTO ABIKEHUS Bajia),
npuBeacHa Ha pucyrke C.3. CucreMa coCTOUT M3 BECKOHTAKTHOIO JaTyMKa OTHOCHUTE/ILHOIO IepeMELlicHUS, HHEpLU-
OHHOTO JaTyHKa (IaTYMKA CKOPOCTH WIIM AKCEeNepoMeTpPa), YCTPONCTBA COrMacOBaHUg U CUHMTBHIBAIOLIETO YCTPOMCTRA.
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/ — JaTYUK WHEPLUMOHHOIO TUMA; 2 — NaTYUK BeCKOHTAaKTHOro TMna; 3 — yCTPONUCTBO COTJlaCOBaHUsl;, 4 — CUMTLIBAIONIEE YCTPOKCT-
BO; J — NOIMOIHUTENbHbIC BLIXOAL! VI CHCTEM aHAIM3a U KOHTPOJISA; 6 — 3JIEMEHThI KOHCTPYKIUMM MAallUMHbI;, 7 — Ban

Pucynok C.3 — CxeMa cucTeMBl U3MEPEHUH aOCOIIOTHOrO IBMXXEHHUS C UCITOIb30BAaHUEM JATYMKOBRB
06 CKOHTAKTHOTO M WHEPLIMOHHOIO TUIIOB
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06a JaTuuKa JOJDKHBI OLITh YCTAHORJIEHB: Ha OOLUEH KECTKOM Ornope psiioM APYT C APYroM, 4rTobbl oOeCIeYHTE

BO3ACHCTBUE Ha HUX OAHOM U TOM Xe BUOpALMH SJICMEHTOB CIOPHON KOHCTPYKLIMM MALLIMHAL, ¥ TAKUM 00pa3oM, YTOOLI
Y OCH YYBCTBUTSALHOCTY Obin# HapafieNbHbl MexXiy coDOM.

YacTb cHCTEMal, BKITIOYAICIHAsA JATYMKHA OECKOHTAKTHOrO TUNA, aHalorMyHa yxaszaHHo# B C.2 1 obecrieumBaer
BLIXOJHOM CUTHaN, MPOHOPUHOHATBEHERIA OTHOCUTEABHOMY TEPEMEUICHHIO BaJa, a TAK¥KE BO3ZMOXHOCTh YCTAHOBIICHUA
HeOOXOAUMOro 3a30pa. BBIXOILHONM CUTHa JBISICTCS pe3yAbTaToM CHOXEHMS ABYX ABMKCHHMA: [IBMXCHHA Baja W
IBMDKEHMSA 3JICMEeHTa KOHCTPYKUNH, HA KOTOpPRIM ycTaHOBAEH OCCKOHTAKTHLINI JaTYUK.

BpiXxonHOM cHUrsan HHEPUHOHHOIO HaTyWKad, NPOITIOPUHMCHAJBHLIA [IBHUXEHHIO 3JIEMEHTAa KOHCTPYKUMH, Ha
KOTOPBIIA OH YCTaHOBJICH BMECTe ¢ OECKOHTAKTHBIM NATYHKOM, TOABEPralOT COOTBETCTBYIGLICH o0padoTke s
[TOJIY4eHHUS CUrHana rnepeMelieHud. flocne 3Toro cyrdan cyMMHpyloT B BEKTOPpHOM GOpMe C CHIHATOM DECKOHTAKTHOTO
naT™rKa, obecricynBass TOYHOE H3MepeHHe abCoMOTHOro aBMXeHUs Basia. Cleayer OTMETUTD, UTO KAXKIbIA 2IEMESHT
U3MEPUTEIBHON CUCTCMhBI MOXET MCKAXaTb aMIUIMTYAHbIC ¥ da30BblCc COOTHOUIEHNA HCXOAHBIX CHUTHAJIOB, ITO3TOMY
neped BEKTOPHBIM CNOXCHMEM CHUTHAJIOB OHU JOJLKHBI OBITH COOTBETCTBYIOLIMM 0O0pa3oM CKOpPpeKTUpPOBaHbI. [ipu
TOMOILIM JAaTYMKa HHEPLUOHHOIC THIIA MCXHO TAXXKE U3MEPATh aDCOMIOTHYIO BUOPALUIO HEBPALIAIOILETOCS 3NIEMEHTA
KOHCTDYKUHN (HANPHUMEP KOpITyca NOALIMIIHHUKA).

JaHHaa wW3MEepUTEAbHAA CHCTeMa JOomXHa o0ecrieyuBaTh CUMTHIBAHHUE cpelHero 3HayeHHs TOJIOXEHUS Bana
OTHOCHTEIbHO ONOPHOM KOHCTPYKIINM M NEPEeMEHHLIX 3HAYeHU M abCONIOTHOIO NEpeMEIIEHUS Bajia, KOTOPOE ABAACTCS
CYMMOHM aOCOMIOTHOIO ABUXEHHA OITOPHOM KOHCTPYKIIMHM U OTHOCHUTEIHLHOTO ABWXKCHUS BaA.

[TPUJITOXEHHUE D
(cnipaBoYHOE)

BeKTOpHbIH aHATH3 W3MEHEeHUH B CHTHAJIE BHOpalRkK

B npunoxeHuy A TpHUBEIEHBl KPUTEPUHM OUECHKU COCTOSIHUS HAa OCHOBE U3MEpPEHUH MapaMeTpa BUOpaiMy Bana
B YCTAaHOBUBILIEMCH pexXMMe paboThl MaUIMHbI ¥ JIOOBIX U3AMEHEHMM 3HAaYeHU 3T1or0 napaMerpa. OgHaKo HEKOTOpbIE

U3MEHEHHMS B COCTOSIHMM MallMHbI MOXHO BbISIBUTH TOJIBKO C TTOMOIUbBIO BEXTOPHOIO aHAJIM3a OTACHbHLIX YaCTOTHBIX
COCTARNAIOIUMX BHOpaLvm.

D.1 O6mme nosoxenus

O61uuit cTallMOHAPHBIA CUTHaN BUOpalivn, M3MEpEHHbIM Ha BpallaloliieMcHd Bajly, HMEET CIOXHYIO fIpHpoay M
COCTOMT W3 psJia OTAEJAbHbBIX YACTOTHBIX COCTaBMsIIOIUUX. Kaxaaa U3 cocTapigioluux onpenensaerca CBoeH COOCTBEHHOR
4acTOTOM, aMIUTMTYIOK U (Pa30M OTHOCUTENBHO HEKOTOPOH 3aZaHHOM TOUKHM oTcycta. OObniyHOe obopynosaHue UIA
BUOpalIMOHHOIO KOHTPOJIA U3MEPACT 3HaUCHHUE 00111ero curHazia Bubpaiiny, He pasfiesisisl €ro Ha OTACAbHLIC YAaCTOTHBIE

cocrapngomiye. OOQHAKO HMCTOAB30BAHUE COBPEMEHHOIO JIMArHOCTUYECKOrc oO0OpyIOBaHMs MMO3BOJSIET MPOBOAUTH
AHAIM3 CJIOXKHOIO CUTHaIa M ONPEACIATh aMIVIMTYAY U Pa3y KaXIOH COCTaBISAIOLICH.

A3McHeHUS! OTAENbBHBIX COCTABMSIOIINX, KOTOpHIE MOTYT ObiTh BeCbMa 3HAYWTENLHBLIMH, Jierde OOHApYXKWTD,
HaOJoaas 3a U3AMEHEHHMEM COOTBETCTBYIOLLIETO BEKTOPA, HEXEIH 3a UBMEHEHUEM BHOpall¥M B ITMPOKOH Nosioce YacToT.

D.2 Baaxksocth npeacraBiieHHsa HHGOPMAIME B BEKTODHOM BH/IC

Ha pucvixe D.] npusenena nnarpamMma B NOJISIPHBIX KOOPANHBATAX, KOTOpasi UCITONb3yeTcs LIS OMHOBPEMEHHOTO
oTOOpakeHus1 B BEKTOPHOM ¢opMme aMIUIMTYAR U (a3bt OAHOM M3 YACTOTHBIX COCTABIAIOIIMX CIOXHOIO CHUIHaNa
BHOpaLny.

BekTop A; COOTBETCTBYET MCXOOHOMY BHOPALIMOHHOMY COCTOSIHUIO B YCTAHOBHMBLUEMCSH PEXUME, T.€. B 3TOM
pEXMME aMIUVIMTYIa BuOpaimy paBHa 30 MkM, a ¢asa — 40°. BexkTop A, cOOTBETCTBYET BUODALIMOHHOMY COCTOSTHMIO,
KOTad B MalMHE [IPOM30LINU HEKOTOPHE U3MEHCHUA, aMIUINTYAa BMOpaumMu paBHA 23 MKM, a ¢daza — 180°. Takum
00pa3oM, XOTsI aMIUINTY4a BUOpallMy YMEHBUIWIACh HA 5 MKM, HCTUHHOC U3MEHCHUE BUOpALIMY IIPEACTABASET BEKTOD
A,—A,, UMEIOIIMI aMIUIMTYAy 52 MKM, T.e. B 10 pa3 Bulue, YeM NPH NPOCTOM CPABHEHHH aMIUIMTYA.

ITOT NPUMEP WUTIOCTPUPYET OrpaHMUYEHHOCTh KPUTEPHS OLIEHKH COCTOSTHUS 10 U3MEHEHHIO YPOBHSI BUOpaliuy,
OCHOBRKIBAIOILEIOCA HA U3MEPEHHAX TOJBKO aMIUTMTYR BHOpaLiuu.

D.3 Konrpo/: 3a H3MeHEHHEM BEKTOPOB BHOpaIMH

IlpMep, npuBeneHHLI B D.2, nokasbiBaeT BaXHOCThL ONpelesicHUs M3MEHECHHUM BEKTOPHLIX COCTABIAIONINX
ciTHa1a BUOpauuu. OpHako oOLuii cMrHasr BUOpaunmM MOXET BKJII0YATh B c€0 MHOXECTBO YaCTOTHBIX COCTaBIIAIOLINX,
M YKa3zaHHbLIe U3MEHECHUA MOTVT HaONoaaThed A KaxXaod N3 HUX. KpoMme Toro, xonndecTBeHHble N3MEHEHHS, He
OOITYCTUMBIC JUTA OJTHOM YaCTOTHOM COCTaBIFIOLICH, MOTYT OKa3aTbCA BIIOJHE NpHUEMIEeMbIMHY Ist opyrol. [1oatomy B
HacTosee BpeMs HEBO3MOXHO YCTAHOBUTL KPUTEPHUU OLICHKHY BUOPALIMOHHOIO COCTOSHHUSA 110 U3MEHEHHUAM BEKTOPOB
OTAC/ILHBIX YACTOTHBIX COCTABIAAIOIMX, KOTOPbIE COOTBETCTBOBANY Obl 33ayaM HacToAllero craHjapra, rnpejiHa3Ha-

YEHHOTrO, B IIEPBYIO OYEPEHb, I KOHTPOJISI BUOPALIMOHHOIO COCTOSHUS HecneuMaMcTaMM B obacTy BMOpaunu
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UCXOIHBIN BEKTOp — | Z; | = 30 MI?, a = 40°; peKTOp nocie M3MeHEeHUH — | 72| = 25 MKM, o =}80‘“; :%BM MIUTATYAb! BHO
pauyu — | 4, | — [ 4, | = —5 MxM; aMrumMTyzia BekTOpa M3M ua BUGD — A, — 4, | = 52 Mxm
Pucyroxk D.1 — Cpas eHe AMIUTUTYObLI BEKTOP
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