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I'oCT P UCO 7919-1—-99

BeeneHue

CoBreMeHHbIe MALUMHBI PaGOTAIOT B YCIOBMSIX ITOBBIUIEHHBIX CKOPOCTEH M Harpy3oK, UCIIBITBIBas
NpH 3TOM XKECTKOE BO3NECHCTBUE OKpYXalolleH cpelbl. DTO CTATO0 BOIMOXHBIM, B GOJBLION CTEIEH!, 33
cueT Gonee 3PPEKTUBHOrO UCTIONB3OBAHUS MATEPHATOB, XOTS M COMPOBOXIAETCS WHOIIA MOBBILEHHOM
HYBCTBUTCIBPHOCTBIO MAIUMH K OIIMOKaM B WX KOHCTPYKIIMM M HENpasWIbHOM 3KcIUTyatauuu. [l
obecriedeHus 6oiee HalexXHOM U Ge30MacHoi paboThl MAILINH YCTAHABIUBAIOT 60JIee KECTKHE OrPaHUYCHUA
UX BHOpaluu.

FOCT HCO 10816-1—97 ycraHaBIMBaeT METOXBI OLIEHKH BUOPAIMOHHOIO COCTOSTHMS MAaHIMH MO
M3MEPEHUSIM BUOpALMH Ha HEBPAIIAIONIMXCS YacTsX. ONHAKO CYIIECTBYET 3HAYMTEIBHOE THUCIIO MalllnH,
JULsT KOTOPBIX U3MEPEHHE BUOPALIMH TOJNBKO Ha KOPITYCHBIX J/IEMEHTAX, HAMPUMED TOIIMITHIKAX, MOXET
OKa3aThCsl HENOCTATOYHDBIM JUISL TTOJIHOTO MPEACTaBICHMsSI O BUOPaLIMOHHOM COCTOSHMHM MAalIWMHBL Takue
MAlLUMHBl OOBIMHO MMEIOT HECKONbKO MOKUX pOTOpOB, BUOpaUMsl KOTOPBIX MOXET oKa3aThcsi Gojee
UYBCTBUTENIBHOM K M3MEHEHHIO COCTOSAHMA MAIUMHBL Y MAlIMH, I KOTOPBIX MPEAICYTUTEIbHBIMA
SIBISTIOTCS. MSMEPEHUA BUOpaLMy Basld, XECTKOCTb M Macca KOpITyca OGBIMHO CYIECTBEHHO [IPEBOCXOIAT
AHAJIOTHYHbIE XapAKTEPUCTUKH POTOpA.

JUtst TaKMX MalIMH, KaK MapoBbie M Ta3oBble TYPGHHBI U TYPOOKOMIIPECCOPBI, KAXIasA U3 KOTOPhIX
MOXET MMETh HECKOJIbKO MOJ BUOpALIMH B Mana3oHe paboyux CKOPOCTeil, M3MEPEHMs] Ha HEBPaLIAKOLIMXCS
4acTiaX MOTYT HE NaTh TOYHOTO IPENCTABNEHMS O BUOPALMOHHOM COCTOSHUM MawmMHbL B sTix cyyasx
AL KOHTPOJIS BAGPALIMOHHOTO COCTOSIHUST MOXET IOTPeGOBaThCS IPOBEAEHHE H3MepeHU# 1ub0 COBMECTHO
Ha BPAalIAIOIIMXCS] M HEBPAILAIOLMXCS YACTAX, TG0 U3MEPEHHI TOJIBKO HA BPALIAIOUIMXCS YACTIX MAIIKH.

Merton oueHKM BMOPALMOHHOTO COCTOSIHMS, YCTAHOB/IEHHBIH B HACTOSILEM CTaHIapTe, JOHONHSET
ycranoBnenHsrt 8 TOCT MCO 10816-1—97. Ilpu cOBMECTHOM MpUMEHEHHH YKa3aHHBIX CTAaHIApTOB
OKOHYATE/JIbHOE PCIICHUE NPUHKMMAIOT B COOTBETCTBUM C KPHTEPUEM, KOTOPbI YCTAHABIMBAET 6ojee
JKeCTKOe OrpaHHuYCHME NATbHEeNIeH SKCIUTYATallHA MAILMHBI,

WsMepennst BUGpaLMH BATOB MCMOJB3YIOT B Pa3TUYHbIX UeJIX, HAYMHAast ¢ OGBYHOTO KOHTPOJIA 3a
COCTOAHHEM MALLIMH TPU SKCIUTyaTallMi U B IPOLECCE MCTIBITAHUM [IPH NIPUEMKE MIPOAYKLIMH U 3aKAHYUBAST
AMarHOCTUPOBAHMEM MAIIKMH U MPOBENEHUEM HCCIENOBATENLCKUX SKCIIEPUMEeHTOB. HacTosiumit crangapt
TIPUMEHAIOT NPY KOHTPOJIE COCTOSIHMS MALIKH ¥ B MPOLIECCE MX MCIIBITAHMH TIpH NPUEMKE.

KosyecTBeHHbBIE KPUTEPHH OLEHKM BUGPALIUM YCTAHABIUBAIOTCS B CTAHAAPTaX H& MAalIWHLI KOH-
KPETHBIX KJIACCOB.
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FTOCYXAPCTBEHHBI M CTAHJIAPT POCCHUVCKOW ®EJNEPALIMNH

Buopauus

KOHTPOJIb COCTOSIHUSA MAIIIUH 110 PE3YJIBTATAM U3MEPEHHU BUBPALIUA
HA BPAIITAIOIIIUXCSA BAJTAX

O6ume TpeboBanns

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

Jara ssenenns 2000—07—01

1 Obaactp npuMeHeHud

Hacrosmuii craHmapT ycTaHaB/lMBaeT oOHIHe TpeOOBaHMS K M3MEPEHHsIM BHOpPALMM, MIPOBOIMMBIM

HEITOCPEOCTBEHHO Ha BPAIAOMIMXCS BajaX, ¥ METO[bl OLIEHKY BUOPALIMOHHOTO COCTOSHUSA MAUIMH C
Y4EeTOM:

- U3AMEHEHU# B MOBEJCHUHN MAallIUHEL;

~ HAIMYHUSA YPEIMEPHBIX TUHAMUYECKUX HAIPY30K;

- KOHTPOJIS paluabHbBIX 3a30POB B MOJIUUITHUKAX.

Hacrosnuit cTaHIapT pacHpOCTpaHsIeTcsl Ha U3MepeHUs KaK aGCOMIOTHOM, TaK U OTHOCHUTENbHOMN
BUOpalMu BaJla U HE pacHpOCTPAHSAETCS HA OCEBYIO BUOPAIIMIO M YIJIOBBIE KojeGaHus poTopa.

CrangapT HUCIONB3YIOT NMPU KOHTPOJE COCTOSIHMSI MALUMH B IIPOLIECCE MX IKCIUTyaTalMM M TIpH
MPOBEXCHUN MCHBITAHWN MpU TIPHUEMKE IIPOAYKUMM KAK HA WUCOBITATEIBHOM CTEHIE, TAK U HAa MeCTe
SKCIUTyaTaluu.

B craHnapre npuBeneH MeTOl YCTAHOBIEHMS OrpaHUdeHui PYHKIMOHHPOBAHMS MAIKHLI B 3aBUCH -
MOCTH OT YPOBHSI U3MepsieMOR BUOpauuu.

IIpuMeyaHuns

1 KpuTtepuu olleHKH OJ1s1 pa3jIMuHbIX KJACCOB MALIMH YCTAHARIHBAKOT B COOTBETCTBYIOIIHX CTAHAAPTAX 110 Mepe
ux paspaborkn (Hanpumep F'OCT 27165, TOCT P UCO 7919-3, TOCT P UCO 7919-4). Meronsl onpeaciacHNs TaKHX
KPUTEPUEB MPHBEICHEI B NPHIOXEHUH A,

2 B HACTOSIEM CTaHAApTe NMPHUMEHAETCS TEPMHMH <«BHOpAllMsA Bajia», NOCKOABKY, B OGONBLIMHCTBE CIYy4Yaes,
HU3MepeHUs! TIPOBOJAT UMEHHO HA Bajlax MalMH, YTO HE UCKITIOYAET BO3MOXHOCTH IIPOBEACHUS U3MEPEHHI Ha IPYIHX
BPAIAIOLIMXCA YacTAX, €CITH 9TO oKaxercd Gonee MpearoYTHTEIbHEIM.

B nHacrosmem CTaHJAPTC IMPEANOoJaracTcs, YTo0 KOHTPOJIb COCTOSAHWA MalllMH NMPOBOJAT MO U3IMEpe-
HHUAM Bn6pau1m, NPOBCACHHBIM B YCJIOBHSIX HOPMAIBHOIO pEXHUMa paGOTbI MAalugHUHBbI.
Hacrosuii CTaHIAPT HE paCIIpOCTPAHACTCA HAa MAIIIMHBI C BO3BPATHO-IIOCTYNIATE/IbHBIM JIBUKECHUCM.

2 HopmaTnBHbBIE CCHLIKH

B HacTosillleM CTAaHAAPTE UCIIOJb30BAHEI CCUIKM HA CIEAYIOIME CTAHAAPTLL:

T'OCT 27165—97 Arperats! napoTypOMHHbIE cTaunOHapHble. Hopmbl BMOpalyK BaJOIIPOBOAOB U
ofbwue TpeboBaHMA K MIPOBEACHUIO U3MEPEHUMH

T'OCT HUCO 10816-1—97 Bubpauusi. KoHTponb COCTOSHHS MAIIMH I10 Pe3yJbTaTaM HM3MEpEeHMi
BUOpaIlMY Ha HeBpalalomuxcsa Jactax. O0ume TpeGoBaHUsA

I'OCT P UCO 7919-3—99 Bubpauus. KoHTponb cOCTOSTHUSI MAUIMH MO pe3yhTaTaM M3MepeHUi
BUOpaLMM HA Bpallaloinuxcs Banax. [IpoMbliiIeHHbIE MAIIMHHbIE KOMIUIEKCH

M3namme odunmamuoe
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T'OCT P MCO 7919-4—99 Bubpauus. KoHTponab cocTosiHUS MallMH o pe3y/ibTaTaM W3MepeHMIt
BHOpaly Ha Bpallarolumxcsa Banax. ['azoTypOUHHBIE arperaTsl

I'OCT P UCO 10817-1—99 CucreMsl uaMepeHuii Bubpanuu spamaionpixcs saios. Yacts 1. Yer-
POMCTBA ISl CHATHSI CHTHAIOB OTHOCHUTENbHON U a6COIIOTHON BUOPALIMY BPAILAKOLIMXCS BAJIOB.

3 N3mepenusi BROpanum

3.1 HA3mepsaeMbie BeJHYHHBI

3.1.1 BuGpomnepeMeuienue

[IpeanoYTHTEIbHOM BEJIMYNHOM, UCTIONB3YeMOA IPH M3MEPEHHsIX BUOpALIMU BAja, SIBISAETCS BHOpO-
nepemenieHue. Enuuuna nameperus: — mukpomerp (1 Mkm = 106 m).

IIpumeuanue — BubponepemelneHue — BEeKTOpHAs BEMIYHMHA, IOSTOMY CpaBHEHME JBYX BUGponepeMellie-
HHI MOXeT NoTpeGoBarh y4yeTa (a3oBLIX COOTHOLUEHHH (CM. nmpuioxerue D).

Onenky BUOPAIMOHHOIO COCTOSSHUSL MAlUMHBI MOAYYAIOT MO PE3yIbTaTaM M3MEPEHUN KaK OTHOCH-
TeJbHOro BUOpornepemelleHus (BubponepeMeLieHHe Bala OTHOCHTENBHO HEKOETO KOHCTPYKTHBHOIO 3JIe-
MEHTa MAallVHBI, HANIPIMEP KopITyca MOMILIHUIHKUKA), TaK ¥ abGcomoTHOro BubponepeMemenus (Bubpone-
PEMELIICHUE Baja OTHOCHUTEIBHO HEKOTOPOM HHEpLMAaNbHOW cUcTeMbl orcuera). IIpu ycTaHOBIEHUM
BUOPAIIMOHHBIX KPUTEPUEB HEOOXOANMO YETKO YKA3bIBaTh, KAKOe BUOpOIEpEMEINEHUE MMEETCS B BHLY:
OTHOCHUTENbHOE WM aGCONTIOTHOE.

ITpyu usMepeHuu Kak a6COMOTHOTO, TAK U OTHOCUTEIBHOTO BUGPOIIEPEMELIEH I OIIPENENSIOT:

S(p—p) — Pa3Max BUOpoONepeMEIIEHHs B HATIPABICHNH H3MEPEHMUIL;

Snax — MaKCHMabHOE BUOPOIIEpeMeIeHUE BAIA OTHOCHTENILHO CPETHETO ITOJIOXKEHMS B IUIOCKOCTH
H3MEPEeHHH.

CooTHoleHHe MeXIy JAHHBIMH NapaMeTpaMu MOKa3aHo Ha pucyHKax B.1 u B.2.

ITpuMeyanue — B Hacrosiee BpeMsi NpPH NPUMEHEHMH KPUTEPHUEB OLIEHKM COCTOSIHHS HCTIONb3YIOT
MaKcUMallbHOe M3 JIBYX pasMaxoB BUOpomepeMellleHust S, ., M0 M3MepPEeHUSIM B JBYX B3aMMHO NepneHIUKYISIPHBIX
HaITpaBJICHUAX. BI[OCJICJ.ICTBHP[, 110 MEPE HAKOIUICHMSA IKCIIEpPHMEHTAIBHBIX JAHHBIX, Oonee NpCaATIOUTHUTEIbHBIM MOXET
0Ka3aThCAd MUCIOL30BAHUE MapaMeTpa S(p_p)max, OIpeseNIeHHOTo Ha pucyHke B.2.

3.1.2 JinanasoH 4acToT U3IMEPEHUM

Wamepenust oTHocuTeIbHOM M aGCONMIOTHOlM BUOpAlKil Bana ciiefyeT IPOBOAMTE B IIMPOKOMN MOIOCE
4acTOT, MOJIHOCTBIO OXBaTHIBAIOILLEH 3HAYMMYIO YACTh YACTOTHOTO CHEKTpa BUOpALIMM MAlUHBI.

3.2 Buamp m3Mepennii

3.2.1 MaMepeHus: OTHOCHUTEIbHOM BUOpALIUU

W3mepeHust OTHOCHTENBHOM BUGPALMY MIPOBOIAT, KaK MPABIUIO, C [IOMOLIBIO JATYMKOB GECKOHTAKT-
HOro THII4, BOCOIPMHUMAIOINX BUOpOIlepeMeIlieHHe MEXITY BAJIOM M 3JIeMEHTOM KOHCTPYKLMHM MAIIMHBL,
HaIpuMep KOPITyCOM IMOAIMUITHMKA. TpeboBaHus K matyukam — no TOCT P KCO 10817-1.

3.2.2 HM3mepeHust abCoMOTHON BUOpaLMK

WsmepeHust abcomoTHoit BUGpaLuy POBOIAT OQHUM U3 CJIEAYIOLIMX METOIOB:

a) TpY [IOMOLLM KOHTAKTHOTO NATYHKA-30H/a, Ha KOTOPbIi YCTAHARTHBAIOT JATYMK MHEPLIMOHHOTO THIA
(HaTYMK CKOPOCTH MM aKCENEPOMETP), HEIOCPENCTBEHHO N3MEPSTIOLLMIA abcomoTHYI0 BUOpAlnic Baia;

6) npu moMouM GECKOHTAKTHOTO JATYMKA, KOTOPHIN U3MEPSET OTHOCUTENBHYIO BUGpALMIO Baia, B
COYETAHUM C JIATYMKOM WHEPLUHOHHOrO THIA (HATYMKOM CKOPOCTH WIM aKCEIePOMETPOM), KOTODBIi
u3MepsieT BuOpauuio oropsl. 06a JaTYMKA TOJDKHBI ObITh YCTAHORIEHBI B HEIIOCPEACTBEHHON 6IM30CTH
IOpyr oT Apyra, 4yToObl Ha HUMX BO3AEUCTBOBAJIM OOHM K Te Xe abCOMIOTHBIE KONeGaHMs B HAIpaBJIeHHHU
u3MepeHnit. CyMMa CUTHATOB 3THX IaTYMKOB B BEKTOPHOM BHJE ABJsIETCS abCOMOTHOM Bubpaiueii Baja.

3.3 IlpoBenenne uimepenmit

3.3.1 Obmme nonmoXeHHs

JlaT4uKM YCTaHABIMBAIOT B TOYKAX, IIO3BOJAIOIIMX H3MEPSTh TONMEpEYHble KONeGaHMs Baia Ha
Haubonee BAXHBIX Y4aCTKax. PexoMeHzyercst Ipu U3MEpEHMSX KAK OTHOCHTENbHOM, TaK U abCOMOTHOM
BUOpAlUM YCTAHABJIMBATH 10 JBA JATYHKA HA KAXIOM TOMUMIIHHUKE WM B HENOCPEICTBEHHOI 61M30CTH
OT HEro. DTH JAaTYMKM PACHONAraioT B PANMAIBHOM HAMPABICHUH, XEJIATENbHO B ONHOM MoIepeYHoi
IUIOCKOCTH, NMEPNEHAMKY/IAPHOMN K OCH BaJIa, TaK, YTOOBI MX OCH YYBCTBHUTEIBHOCTH OTCTOSUIH OT Pafyalib-
HOTro HanpaBlieHUs! He Gosee Yem Ha +5°. laT4MKM yCTaHABIMBAIOT IOX YoM 90°+5° OTHOCHUTEIBHO IpyT
Apyra Ha OQHOM IOJIOBHHE MOIIUIMITHUKOBOMN OIOPEI.

BMecTo IByX mepneHAMKYISIPHO PACIIONOXKEHHBIX HATYMKOB JOIYCKAeTcsi B KAXIOW TUIOCKOCTH

M3MEPEHUI UCII0/IB30BATh ONMH JATIMK [PU YCIOBUM, YTO ITO II03BOJIUT IONYYaTh JOCTATOYHO MOMHYIO
uHpopMauuo o BUOpallMy Baja.
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PekoMeHIyeTcst ipoBeneHMe CIIEMATBHBIX M3MEpPEHUI IS ONpelesieHUs] GUeHHit Bana HeBUGpaly-
OHHOU NIPUPOJIBI, OGYCIOBRIEHHBIX HEOIHOPOTHOCTHIO MaTepHAaIa IOBEPXHOCTHU BaJla, IOKATbHBIM OCTATOY~
HBIM HAMarHUYMBAHUEM WK MeXaHWYecKHMy OueHusiMu. CielyeT MIMETh B BUAY, 9TO B CJIydae aCUMMET-
PUYHOIO POTOPA BIIMSIHUE CHIIBI TSKECTY MOXET BbI3BATh IOSIBIECHHUE JIOXKHOIO CUTHAIA GHEHMS.

Omucanust cpesicTB U3MEPEHUI M PEKOMEHIALMH 110 MX MCMO/IE30BAHMIO MPUBEIEHE! B NIPUIIOKE-
Huu C.

3.3.2 HiaMepeHust OTHOCUTENBHOM BUOpALIH

JaTinKu OTHOCHTENbHOM BHOpaLUM GeCKOHTAKTHOrO THIIA OGBIYHO YCTAHABIMBAIOT B pe3b00BbIX
OTBEPCTUSAX B KOPITYCaX MOAIIUITHUKOB WIH PSIOM C MOAIIMITHUKAMH [TPU TIOMOIIM XKECTKMX KPOHUITEHHOB.
ColcTBeHHBIE 4aCTOTBI KPOHUITEHHA He IOJDKHBI OKa3biBATh BIMSHUE HA PE3yJIBTAThl H3MEPEHHI BUGpaIuu

paa. Ecmm maramx YCTAaHORJICH B CaMOM NOAUIMIIHMKE, €ro pacloIOXeHWE He ITOJDKHO BRI3BIBATH
M3MEHEHUH B MACJSIHOM KJIMHE TIOMIIUITHUKA.

T1oBEpXHOCTh Basa B MECTE YCTAHOBKH JIATYUKA C YIETOM TEMIEPATYPHBIX PACILMPEHHIA JOJKHA 6bITh
DIagkod ¥ CBOGOAHOM OT MOGBEIX OTKIIOHEHU B TeOMETPHYECKOM ¢dopMe (BHI3ZBAHHBIX, HANpHUMeEp,
IITMIOHOYHBIMM KaHABKaMM, pe3bbaMu, KaHaIaMM Ul CMa3KH), HEOAHOPOAHOCTEH MaTepuala U OCTAaToY-
HOTO HAMArHWYMBAHUSA, CIOCOOHBIX NPUBECTH K MCKAXEHUsAM cuTHana. Eciu roBepXHOCTb Baja Gbuta
rajbBaHU3UPOBAHA WIH META/UIU3UPOBAHA, TO M3MEPHTENBHYIO CHCTEMY ClIe[lyeT OTKAIUGPOBATL CIIELIH-
albHO JUIA JAHHOW IOBEPXHOCTH. PexoMeHIyeTcst, 4ToGbl GUEHMWs 3MEKTPUYECKOM UM MEXaHMUECKOil
[PUPOJIbI, U3MEPEHHBIE C TOMOLIBIO TAHHOTO JaTYMKA, He MPEeBBIILATM GOIbIIEro U3 CAEAYIOLIMX 3HAYEH KA:
25 % s3Havenust BUOpOIIEpEMELEHHS!, IPUHATONO 33 JOMYCTUMOE, WIK 6 MKM. st BEICOKOOGOPOTHRIX
MalH XapaKTepHa IMOBBIIEHHASA YUCTOTA 0GpabOoTKM IIOBEPXHOCTH Basa, IO3TOMY /Uil MALUMH ¢ paboyeit
cxopocteio Gonee 10000 Mun—! BmMecTo 6 MKM crenyet 6path snavenue 600/ n MKM, TAE 7 — CKOPOCTb
BpaILEHMs] poTopa, MUH L.

Ecin u3Mepenus NpoBOAAT HA MallMHe, HAXOIALLEHC B SKCILTYaTalluu, UL KOTOPOH H3MepeHUs
BUOpaLyMK Baja 3aiUIAHMPOBAHB! HEe OBUIM, BOIPOC JIOMYCTUMOCTU TEX WM MHBIX OMEHHUH NOJKEH GbiTh
paccMoTpeH ocofo.

3.3.3 M3mepeHus aGcoMoOTHOM BHOPALMA C UCTIONB3OBAHUEM JAaTYMKOB MHEPLHUOHHOIO M GECKOH-
TAKTHOFO THUIIOB

[lpu MCHoNB30BAHUM COYETaHMsI JATIMKOB MHEPLMOHHOIO U GECKOHTAKTHOIO THIIOB abCcoMOTHYIO
BUOPALMIO MOMYYAI0T BEKTOPHBIM CIIOXEHHEM CHIHAIOB 3THX JAaTYMKOB. TpeGOBAHMSI K 6€CKOHTAKTHLIM
laTIMKaM M K MX KPEIUVICHWIO aHAJIOTHYHBI YKa3aHHBIM B 3.3.2. JaTYMK MHEPLIMOHHOIO THUIA XECTKO
3aKPETULIOT HA KOHCTPYKIMU MALIMHBI (HAPUMED Ha KOpITyce TTOALUMITHIKA) KAK MOXHO OITiXe K JaTYHKY
GEeCKOHTAaKTHOTO THIIA /ISl TOTO, YTOGH! 06a AATYNKA BOCTIPHHHIMATH OJHY M Ty XK€ a6CONIOTHYIO BUOpaLHIO
B HANPaBICHWX U3MEPEHUI CO CTOPOHBI ONOPHL. OCH YYBCTBUTEILHOCTH GECKOHTAKTHOTO U MHEPLIMOHHOTO
AATYMKOB JODKHbI OBITH MapaJUIENIbHbI, YTOOHI B IPOLIECCE BEKTOPHOIO CIOXEHUS CUTHAJIOB STUX AaTINKOB
He GbLIO JOIOJHHUTENBHBIX MOrPEIIHOCTEN MTPY U3MEPEHHH a6COOTHOM BUOpauu.

3.3.4 MamepeHus aGCoMOTHOI BMOpALIMU C MCIOAB30BAHHEM HATIMKOB UHEPLMOHHOTO THUIIA U
KOHTaKTHBIX JaTYUKOB-30HIOB

JaT4nuKu MHEPLUMOHHOTO THIA (JATYMKH CKOPOCTH WM AKCENEPOMETPbI) IOJIKHBI OLITh YCTaHOBJIEHBI
Ha JaTYMKax-30HAAX B paAMaJIbHOM HampapieHUH. ChexyeT MCKIIIOYHTH BO3MOXHOE Apebe3kaHue win
3ae/laHMe 30HOA, YTO MOXET MNOBJIMATb HAa CHUMAaEeMBlii CMTHAI [JaTdMKa. YCTAHOBKY 30HIOB TMpPOBOMAT
corsacHo TpebosaHuaM 3.3.1.

IloBepxHOCTb Bala B MECTE KOHTAKTA € 30HAOM C YYETOM TEIUIOBBIX PACLUMPEHHH ZOMKHA GbITh
IIanKo# U CBOGOLHOM OT JII0OBIX OTKIIOHEHHIA B reOMeTpHYecKol GopMe, TAKMX KAK LITOHOYHbIE KAHABKH
WM pe3bOBl. PekoMeHjtyeTcs, 4To6bl MeXaHHYeCKHe GreH st Bala He TIPeBBILIAIM GOJIBLIEro 13 CIICOYIONINX
3HAYEeHUA: 25 % 3HavyeHust BUOpONEpEeMeILeHHs], IPUHSATOro 3a JOmycTUMoe, WM 6 MxM. st pabounx
ckopocreit Gonee 10000 Mun—! BMecTo 6 MM crenyer 6path 3HaueHue 600/Y 7 MKM, The n — CKOPOCTh
BpallleHHsI poTopa, MUH 1,

Meron w3smepeHHsi BMGpAalMH C MTOMOLIBIO 30HAA MOXET MMETh OTPAHWYEHHsS, CBS3AHHBIE CO
CKOpOCTBIO JBUXEHHUS MMOBEPXHOCTU BaJIa WIH APYTMMHU OOCTOATENBCTBAMM, HANPUMED HOPMHUPOBAHMEM
ITOJ] 30HAOM T'MAPONMHAMHUIECKON MACISIHOMN IUIEHKM, KOTOPAs MOXET BHECTU MCKAXKEHMS B CHUMAEMBII
curHair. JlaHHble OrpaHUYeHUs] HODKHBI OBITh YKa3aHb! B CONPOBOIMTENLHON TOKYMEHTALIMM HA JATIHKH.
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3.4 Pexumbl paGoThl MAUIHHLI

WsMmepeHust BUGpaLMy Basa CJiefyeT NPOBOAUTH B 3a1aHHOM peXHME paboThi MALUIMHBI [TOCNE TOTO,
KaK TeMIIepaTypHble M IPYTHe 3KCILTYyaTaUMOHHBIE XAPAKTEPUCTUKH JOCTUIHYT yKa3aHHBIX 3HaueHuid. B
ciydae IpOBeeHMS TOTOJHUTEIbHBIX M3MEPEHMI [Ist JPYTHX YCIOBHI paboThl MALIMHBI, HAIPHMEP Npy
MELIEHHOM TPOBOPAYMBAHKM POTOpA, MPOrpeBe WIM HA KPUTHUECKHMX CKOPOCTAX BpalleHus1, OLEHKA
pe3yNBTATOB TAKKMX M3MEPEHUH MOXET noTpe6oBaTh UCTIOIb30BAHMSA METOOB, HE YKa3aHHbIX B HACTOSALICM
cTaHmapre.

3.5 @ynpaMeHT H KOHCTPYKUMA MAIIHHbI

Tun ¢yHIAMEHTA ¥ KOHCTPYKTUBHbIE 0CODEHHOCTH MAlUMHbI (HanpuMep HAUTMYHE ITONCOSTMHEHHBIX
Tpy6) MOTYT 0Ka3aTh CYLIECTBEHHOE BIMSTHUE HA ee Bubpanuio. CpaBHeHue BUOpalliy MaIlH OXHOIO BHAA
GyIeT KOPPEKTHBIM TOJIBKO B CIyYae, eClIM NMHAMUYECKUE XapaKTCPUCTUKU $yHIaMEHTa U KOHCTPYKLHMH
3TUX MAUIMH OJUHAKOBBI.

3.6 Hasenennas BHOpalMsi M OPOBEPKA HIMEPHTEILHOH CHCTEMBI

Mepen HayajoM U3MEpeHU# BUOpaLMM B paboyeM pexXyUMe MallMHBbI CIEAYeT C NOMOIIBIO TeX XE
CPEJICTB M3MEPEHHUH U B TOM XK€ MECTe IIPOBECTH U3MCPCHUA BUOpaLH 11 HepaGoTaioute#t MamuHbl. Eciu
3HaueHHe NapameTpa Bubpauuy Ui HepaGoTaroled MallvHbL OyIeT fpeBHILUATh TPETh 3HAYCHUSA, 1Oy~
YeHHOTO TS MAIUMHE!, paboTaiolIel B 3a1aHHOM PeXHMe, HEOOXOIUMO TIPHHATH MEpBI 110 HCKIIOIEHHIO
BIVSTHUSI HABEJAEHHOH BUOpalvH.

4 Cpexacrsa n3Mepenuii

BoiGop cpelcTB U3MEPEHMH CIIENyeT OCYIUECTRISATD C yIeTOM:

- BO3MOXHOCTHY UX paboThl B YCJIOBHUSIX TNOBBILIEHHBIX TEMIIEPATYPHI U BIAKHOCTH,

- HaJIU4usl KOPPO3HMOHHOM Cpelsl,

- CKOPOCTHY ABUXEHHS MOBEPXHOCTH BaJa;

- MaTepHaa, U3 KOTOPOro U3rOTOBJIEH BAJ, M Ka4€CTBA €r0 MOBEPXHOCTH,

- paboueit cpepl (Boia, MAcio, BOAYX WIH nap), KOHTAKTHPYIOLEH C TaTYNKOM;

- BO3MOXHBIX BO3JEMCTBUil BuGpalu K ygapa (1o TPeM OCHOBHBIM ocsAM), aKyCTHYECKOTO 1IIyMa,
MAarHUTHBIX MOJICH;

- HATTMYUS] MeTAJUIMYEeCKUX Macc BOIM3KM HaKOHEYHHKA JaTIvKa,

- yKTyauuit HanpsoKeHUsT MUTaHUA.

YKenaTeqsHO, 4TOGbI M3MEPUTENbHASL CUCTEMA MMeJIa BCTPOSHHOE YCTPOHCTBO KaJTMOpOBKH CYMTHIBA-
JOLLIETO YCTPOMCTBA ¥ M30JMPOBAHHbIE BBIXOIBI, MIO3BOJIAIOUIME TIPH Heo6XOIUMOCTH TIPOBOAMTD NATbHEH-
KA aHAJIW3 TTOTYYEHHBIX JTaHHBIX.

5 Kparepud OUSHKH

5.1 OrneHKy BUOPALMOHHOTO COCTOAHUS MALUIMHB! [TOJTYYaloT 110 pe3ylibTaTaM U3MepeHui abcooT-
HO#l WJIM OTHOCHUTENBLHOM BUOpalUH Basia.

5.2 B cnyuae, KOIa B KA4eCTBE KPUTEPHs OLEHKH BBIOUPAIOT H3MEHEHHE BuOpanyvM Baja, To:

a) ecnu BUOpauMsl ITOBEPXHOCTH, HA KOTOPON YCTAHOBJIEH AATYMK OTHOCHTENLHOIO pubponepeMe-
wenus, MeHee 20 % OTHOCHTENbHOW BMOpalUMH Bana, B Ka4ecTBe HU3MEpSIeMO BEJIMYMHBI MOXET OBITH
NPMHSTO KAK OTHOCHTEJIbHOE, TaK U a6COMIOTHOE BUOPONEPEMEIUCHHE,

6) ecny BHOpalys MOBEPXHOCTH, HA KOTOPOH YCTAHOBJICH JATYMK OTHOCHUTENLHOTO BuOponepemMe-
1enust, He MeHee 20 % OTHOCHTEIbHOM BUOpaLi Bala, U3MEPAIOT abcomoTHoe BUOpoTepeMellieH)e Baja,
W, €cIM OHO OKaxercsi 0OJbUIE OTHOCUTEJIBHOIO subponepeMelIeH!s, PUHAMAIOT €ro B KavecTse
wiMepsaeMol BeJIMYMHBL.

5.3 B ciyyae, Koria B Ka4eCTBe KPUTEPUS OLIEHKH BBIOMpAIOT IMHAMUYECKYIO HArpYy3KY Ha MOALIMII-
HUKH, TO B KaYecTBe M3MepsIeMOi BEIMYMHB! IPMHMUMAIOT OTHOCUATEIBHOE pubpoliepeMeLEHUE Baa.

5.4 B ciayyae, KOT/A B KAUeCTBE KPUTEPUS OLIEHKH BHIGHPAIOT 3a30p MEXIY CTATOPOM M POTOPOM, TO:

a) ecii BUOpalus TOBEPXHOCTH, Ha KOTOPOY YCTAHOBJICH AATIMK OTHOCUTEIBLHOTO pubporepeMe-
menus, mexee 20 % OTHOCHTEIBHOM BUOpalMy BaJa, B KAYECTBE MEPHl M3MCHCHUA 3a30pa NPUHUMAIOT
OTHOCHTEIbHOE BHOpoIrepeMEIIICHHE,

4
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6) eciu BUGpanus TIOBEPXHOCTH, HA KOTOPOHl YCTAHOBJIEH JATYMK OTHOCHUTEILHOIO BUbponepeme-
ueHusi, He meHee 20 % oTHocHTelbHOI BUOpalMM Bajia, HO €€ MOXHO paccMaTpyBaTh Kak [MOMHYIO
BUOpaLMIO cTaTopa, B KayecTse MEpbI UBMCHEHHS TAKXKEe NPUHUMAIOT OTHOCHTEILHOE nepemeunieHue. B
NMPOTHBHOM CJIy4ae HEOGXOAMMO UCIIONB30BATE APYTi€ METOABI YCTAHOBKH JAaTYMKA BUOPAIIMM.

5.5 Kunaccudukauus BuGpaLuu Bana 3aBUCUT oT Pa3MepoB U Macchl BUOPHPYIOLLIETO TeNa, XapaKTe-
PUCTHK ONOPbl MALUMHEL, €€ BBIXOJXHON MOIIHOCTH W HasHayeHus. TakuMm obpa3oM, MpH orpeaeaeHun
PAJTMIHRBIX IUANA30HOB U KIaCCHPUKAUMM BUGDALMM Baia MAIIMH JAAAHHOTO KJlacca HeoOXOLUMMOo
[[pUHMMATh BO BHUMaHKE HAa3HAYCHUE MALIMHBI U YCIOBHS e¢ SKCIDTyaTalluH.

5.6 Merons! onpeneneHus KPHUTEPHEB OLIEHKM BUOPAILIMOHHOIO COCTOSIHUS 10 HM3MEPEHUSIM BUOpa-
LMK BajIa JUI MallMH PAasMYHBIX KJIACCOB NMPUBENEHBI B NMPUIOKEHHH A. JlaHHBIE KpUTEpUM OTHOCSATCS
TOJIBKO K BHOpalMHu, cO3IaBaeMoil caMmoii MAlUMHOM, a He NepexaBaeMoil Ha Hee u3BHe. OHU MOTYT OBITh
AOMOTHEHBI KDUTEPUSIMM OUEHKH 110 H3MEPEHHSIM BUOpallMM HAa HEBPAIAIOWMXC YacTHX 110
FOCT MCO 10816-1. TIpu coBMmecTHOM TIPUMCHCHMH KPUTEpHUEB OGOMX BUIOB OLEHKY BUOPALMOHHOTO
COCTOSIHUA MAUIMHBI IONYYAIOT B COOTBETCTBUM C KpUTEpHeM, KOTOpPbIA YCTaHARJIMBAET GONee XKeCTKOe
OI'paHHUYCHHE IKCIUTYyaTalU¥ MalllHHEIL.

Kpurepuu mns mammn KOHKPETHBIX KJIACCOB HOJIKHbI ObITh YCTAHOBJIEHBI B COOTBETCTBYIOIHX
craHgaprax.

5.7 MeTonpl OUEHKH BUOPALIHOHHOTO COCTOSIHUSA, OTIPENE/SIEMBIC B HACTOSILIEM CTaHJapTe, OCHOBA-
HbI Ha MI3MEPEHUH BUOPALIMK B LIMPOKOI MOJIOCE YACTOT 6e3 aHAIM3a OTICIBHBIX YACTOTHBIX COCTABISIOLIMX
¥ (asoBpIX COOTHOWEHMH. B GonbmmHCcTBe CIIy4aeB TaKOM IOAXOH OKA3BIBAETCA HNOCTATOYHBIM JUIst
VICTIBITAHWH NPU [IPUEMKE TIPOAYKUMH M KOHTPOJA COCTOSTHMS. OnHaxo B HEKOTOPRIX Ciryaasx IIpU OLEHKE
BHOpALIMM MALINH ONpPENENEHHEIX KIACCOB XeIATEAbHO npexcrasnenne MHGpopMaluMn B BEKTOPHOM BUIE.
JanHble 06 u3aMeHeHun BEKTOPHbIX COCTABAIOLIMX BUOPALIMK UCTIONB3YIOT JUIS obGHapyxeHUs1 ¥ onpene-
JICHUS IPUYYH U3MEHEHHH TUHAMUYECKOTO COCTOSHUS MAIIMH, KOTOPbI€ MOIYT OBITh He OGHAPYXEHb! Ha
OCHOBE U3MEPEHUM TOJIBKO LIMPOKOIIONOCHOM BUGpaLuu (cM. npunoxenue D).

Hcnonp3osanue nsmeHenus BEKTOPHBIX COCTAB/SIIOLMX B KAYECTBE KPUTEPHS OLIEHKH BUOpaIMOH-
HOTO COCTOSIHMS B HACTOSILIIEM CTaHapTe He paccMarpuBaercs.

5.8 BubGpaLus HEKOTOPBIX MALIMH MOXET OKa3aTeCsl YyBCTBUTENBHOM K M3MEHEHHUSAM YCTAHOBKBILIE -
rocst pexuma paGotel. B pane ciyyaes 3tuM MoxHO MpEHEOPEYb, HO MOXET OKA3aThCS, YTO BUOpanus
KOHKPETHO# MaIWHEI OYJET OLEHeHa KAK YAOBICTBOPUTENTbHAS IIPU U3MEPEHMSIX B OIHOM YCTAHOBHBILEM-
CSl PEXUME U KaK HEYNOBJICTBOPHTENbHAS IIPH U3MEPEHHUSX B IPYTOM PeXIME.

PexoMennyercs, 4To6b1 BOIPOCHI, CBSI32HHBIE C YYBCTBUTEIBHOCTHIO BUGPALMH MAIINHbL K pexXumMy
ee paboThl, GBUIM COrIacoBaHbI MEXIY USrOTOBUTEJIEM U IIOTPEOUTENEM C YKA3AHHEM, [IPH HeobXoanuMocTH,
00beMa JOTIONHUTENBHBIX UCTIBITAHUN WK TEOPETUYECKUX UCCISAOBAHUIA.
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MNPUITOXEHUE A
(obs3arentHoOE)

MeTtoam ompeneJieHHs KPHTEPHEB OLIEHKH COCTOSHUSA MaUuiMH Pa3JHYHbIX KJIaCCOB

A.1 Oomme noroxenns

Kpurepun oneHkn BHOpallHOHHOTO COCTOSHHS 3aBUCAT OT ITHPOKOTO psifla HaKTOPOB, NOITOMY 3TH KPHTEPHH
CYIWIECTBEHHO palIM4alOTCs VI MAlIMH PAiTHYHBIX KJIACCOB, a B pAje CNy4aeB M Il PA3MYHBIX POTOPOB OJHOTO
BajonpeBoga. Heo6xomimo, 4ol s Mamuu KOHKPETHOTO KNacca GhUTH yCTAHOBIEHB KPMTEPHH, COOTBETCTBYIOLIHE
STOMy KJaccy, a Takxke YTOOR KPUTEPHH, ONpeAeNeHHbIE [T MAIMH OJHOTO Kjacca, He NPHMEHSUIMCh K MalIHHAM
ApYyroro Knacca (HarpuMep KPMTEPUH OLIEHKH JUIS BBICOKOCKOPOCTHBIX KOMIIPECCOPOB, paGOTAIOLIMX Ha HepTeXHMM-
eCKOM NPENPUATHH, GYAYT OTIMYATHCA OT YCTAHOBNEHHBIX TS KPYITHBIX TYpOOreHepaTopos.)

B HacTosILIeM NMPUIOXCHHHM FaHBI OCHOBBI OHPCAC/ICHISE KPUTEPHEB OLIEHKH BUGPALMOHHOTO COCTOTHMS MAIHH
IO H3IMEPCHHUAM pasMaxa BUODOTIEpEeMSIICHUS (CM. TIPHIOKEHHE B). KoBKpeTHBle YMCI0OBbIe 3HAYEHUS HM3MepsAeMBIX
NapaMeTpOB JOJDKHbI ObITh MPUBEIEHB B COOTBETCTBYIOLINX CTaHJapTax Ha MAllWHB Pa3sHBLIX KJIacCcoB.

A2 ®agTopw, BMsIOmMME HA KPHTEPHH OLIEHKH

Ilpu ompenenenun KpuTepHeB OLEHKH TO M3MEPEHHMAM BHOpAUMM Basla HEOOXOMNMO YYMTHIBATH cienyonue
dakrophi:

a) Liesb TIPOBEAECHNA U3MEpEeHUH (HanpuMep TpeGoBaHusI, onpeaensIOle COXpaHEHHE HOCTaTOYHOTO 3a30pa B
MONLIMITHHKE, OTIIMYAIOTCS OT TeX, KOTOPhIE MCTIONB3YIOT IPH KOHTpONE AMHAMMYECKUX HArPY30K Ha TIOMMIMITHHK);

6) Bu M3MepsieMoll BENUYMHE — a6CONIOTHOE MM OTHOCHUTENIbHOE BrbponepeMeneHue;

B) M3MepsAEMBIE ApaMeTphl (CM. npunoxeHue B);

T) TONOXEHHE TOYEK M3MEPEHHI;

A) CKOPOCThH BpallleHHs Baja;

€) THI NOAIMITHHKA, er0 THMaMeTp U BEJIHYUHY 3a30pa;

X) HA3HAYCHHE, BBIXOOHYIO MOIIHOCTh K Pa3Mephl MalliiHBi;

3) OTHOCHTEJILHYIO HOLATIMBOCTD NIOJIUMITHHKOB, MX OTIop M (yHIaMeHTA;

M) MAaccy M CTeNeHb XeCTKOCTH poropa.

. , A.3 Kputepun cuenku cocronanmns
) ] | Ilpyu oueHke BUGpaUMM BaNoB MamIMH HCTIOJIB3YIOT
{ Asa xpurepus. Ilo omHOMY paccMaTpMBAIOT aGCOMIOTHBIE
| 3HauYeHus HabmogaeMoll INHMpPOXONOIOCHGH BuGpauun
| Bajia; MO BTOPOMY — M106LIe U3MEHEHHS 3TOrO aGCONIOT-
{ HOIro 3HaYeHus.
| A.3.1 Kpurepnii 1. AGcomormie 3nauenns BHOpanyn
upn paboTe MaINMHLI ¢ HOMHHAALHOMN CEOPOCTBIO B YCTAHO-
BHBIZEMCH PeuMe pasoTsl

HaHHbIA KpUTEpHIi CBsI3aH ¢ ONpedeneHneM TpanmI
A1t aBCONIOTHOTO 3HAYEHMs BUGPALMK Bana, VCTaHORJIEH-
HBIX M3 YCIIOBHS HONYCTUMBIX AMHAMHYECKMX HArPy30X Ha
TMOAIINITHMKY, JOITYCTUMBIX 3HAYEHHI! PafUaIbHOIO 3330~
pa B NOMIIMIHUKE ¥ JONYCTHMOH BHGpauuu, nepenasae-
MO¥ Ha Onopnl M dyHaamMeHT. MaKcuManbHoe 3HaueHHe
BUOpaLlMM Baja, U3MEPEHHOE TS KAKIOIo TNOAUIMITHHKA,
CPaBHMBAIOT C IPAHHULIAMHM YETHIPEX 30H, YCTAHOBIEHHLIX
Ha OCHOBE MEXAYHAPOAHOTO OIMHITA IPOBEACHUS UCCIEN0-
BaHMii.
| Ha pucynxe A.1 noxasana 3aBucHMocTs HOITYCTHMO-
| ro BubponepeMelieHus Bala oT paboueit CKOPOCTHM Malrm-
! Hel. Kak npasmno, sHauenme nonycTMMoi BHOpauuu c
YBE/IMYCHHEM CKOPOCTH YMEHBILAETCS, HO KOHKPETHbIE
AONYCTHMEIE 3HAYEHHA BUGPONEpEMEIIIEHHS M CKOPOCTD MX
H3MCHCHHS B 3aBHCHMOCTH OT CKOPOCTH BpallCHHS 6ynyr

PrcyHok A.1 — O6wmit BiI KpHTEpHEB OLCHKK PASHBIMM JULA MALLIMH PASHBIX KIACCOB.
COCTOSHMS A.3.1.1 3oHBI cocTostHHUS
Ui KavecTBeHHOIt OLEHKH BHOpaLMM MalMHBI M

Ilpumeuanue — [leicTButensibie suavenus  TPHHATUSA PELUEHHH O HEOBXOMUMBIX ACHCTBISX B KOHKpeT-
BubpauMu Ha TpaHUIlaX 30H COCTOAHMI M JuamnazoH  HOM CHTyaluu YCTaHOBIICHB! CTIEAYIOLUME 30HbI COCTOSHMS:
M3MCHCHUSA CKOpOCTel BpalleHMs OyayT paziM4YHEIMH 30Ha A - B 3Ty 30HY [TONANAET, KAK npasuio, Bu6-
AUt MallliH Pa3fIMYHbIX KJIACCOB. Palus HOBRIX MalIWH, BBOAUMBIX B 3KCILIYaTALMIO;
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30Ha B — MalumHbl, BUGPaIs KOTOPBIX NOTAALT B 3Ty 30HY, OOLIYHO CUMTAIOT IPUTOIHBIMH [JIS 3KCILTYATALMH
6e3 OrpaHHYEHHNS CPOKOB;

3oHa C — MaluMHbl, BUGpALMs KOTOPHIX ORAJAET B 3Ty 30HY, OGLIYHO CYUTAIOT HENPUTOIHEIMH V1S ATUTENLHOM
HENPEPEIBHON SKCILTyaTaly. Takue MalMHEL MOTYT (YHKLIMOHNPOBATH OrPaHHYEHHBIN TIEPHOA BPEMEHM 10 Havana
PEMOHTHRIX pabor;

30Ha D — ypoBHM BUGpaLMM B 1aHHOM 30HEe OGKIYHO MOTYT BbI3bIBATb CEPbE3HbLIE TIOBPEXACHUS MALIHH.

A.3.1.2 TpaHuis! 30H COCTOSHUA

UvicieHHBIC 3HAYEHHA TPaHMLI 30H COCTOSTHMSA He NPENHA3HAYCHD! I WCNONB30BAHMS B KAYECTBE YCIOBMUIA
MCTIBITAHHH 1IPH MIPHEMKE TIPOAYKLMH. Takue yCIOBHS HO/DKHBI 6bITh YCTaHOR/IEHAI O COMMIALLCHUIO MEXKIY U3MOTOBHTEIEM
U norpebureneM. OHAKO MCMONb30BaHHE HHGOPMaLMK 00 YCTAaHORIEHHDIX TPAHHIIAX 30H NO3BOJISET U36eXaTh HEHYXHBIX
3arpar M NpEABABNEHMA 32BBIUCHHSIX TpeGoBaHMIA. B HexoTophIX ciTyyasx cnenpUUecKHe 0COGEHHOCTH KOHKPETHOM
MalliiHB! JOMYCKAIOT YCTRHOBNCHHE MHBIX IpaHmil (Bonee HM3KMX Win BolTee BBICOKHX). B TakuX ciydqasx uarorosurenms,
KaK IpaBUIIo, SOJDKCH OOBACHMTD NPUYHHY H3MEHEHHS IPAHUYHBIX SHAYCHHI M, B YaCTHOCTH, NTOATBEPANTH, YTO MAllIMHA
He GyJIeT N0/BepraThes ONACHOCTH NPH 3KCIUIYATALMH ¢ GOjiee BBICOKUMH YPOBHAMH BHOpPaLMH.

A.3.2 Kpmrepnii 2. M3sMenenns 3navenwii BHOpanmm

JlaHHBIA KPUTEPHIT OCHOBAH Ha CPaBHEHUM H3MEPEHHOTC 3HaYCHN WHPOKOIOI0CHOH BUGPALIMH B YCTAHOBHB-
1IeMcs pexume paboTe MaUIMHBL C NPEABAPUTENBHO YCTAHORIEHHBIM 3HAYCHUEM (6a30Boit MHHel). 3HauNTENbHOE
MSMCHCHME 3HAYCHHS LIMPOKOTIONOCHOM BUGDALMM B CTODOHY YBENHYEHMS WIM YMEHBLICHHS MOXET norpeboBaTh
TIPHHATMS ONPEACCHHBIX MEp Jaxe B Cyyae, KOTNA rpaHuua 30HH C NMo KpHTepuio | emme He Jocturayra. Takue
M3MEHEHHMs] MOTYT GbITh GHICTPEIMM WM IOCTENEHHO HApACTAIOIMMH BO BPEMEHU M YKa3biBRIOT Ha IOBPEXICHMA
MaluMHKLl B HAYaIbHOM CTallMM YUIM Ha JpYyrde HENoNaiKy.

Wamepenna suGpaimu cienyer npoBommTs TIPH ONHOM M TOM XK€ TIOJI0XKEHHH ¥ OPHEHTALMM JATYHMKOB BUOpAlH B
OIHOM M TOM Xe€ peXvMe paboThl MammdHbi. [1py OGHApYXeHMM 3HAYMTELHBIX W3MEHEHMIl BUOpaiiMii HeobXomMo
HCCC/I0BATH BOIMOXHBIC TIPHIMHBI TAKMX U3MEHEHHIA, JUIS TOTO YTOGbI IIPEOTBPATHTE BO3HUKHOBCHHE ONACHDIX CUTYALMIA,

CJIE;JI_VCT HMETL B BUAY, UTO B HEKOTOPhIX CIIy4asIX CYIIECTBEHHLIC U3MEHEHUS B pa60Te MAalIUHEI MOTyT ObITh
OGHAPYXEHbI TONBKO [IPH KOHTPOJE OTAETBPHBIX YACTOTHBIX COCTaBJIAIOMIMX BUOpauuu (cM. 5.7).

A.3.3 Orpanndenns QyHKIUROHAPOBaHMSA

Hpu nonroBpeMeHHOM 3KCIUIyaTaUMM MalIMH OGBLIYHO YCTaHARIMBAIOT OrpaHNYeHusi (PyHKLUMOHMPOBAHUS,
CBSI3AHHEIE C BUOpALMe. DT OrpaHMYEHHUs MMEIOT CIIEAYIOLIHE dbopmnr:

NPEAYTIPEXAEHHWE — ang ykasauus, uto BHOpalNs JWIN U3MeHeHHs BUGPALMH JOCTUITIH orpeaeNeHHOro
YPOBHA, KOTa MOXeT NOTpe6oBaThCs NPOBECHUE BOCCTAHOBUTEIBHbIX MeponpusaTui. Kak npasuno, npu JocTiKeHHd
ypoeHs ITPEAYTIPEXIEHUWE manmuy moxHo SKCIUTyaTHPOBAaTh B Te¢YEHHE MEPHONA BPEMEHH, MOKA MPOBOUSAT
MCCNEAOBAHMS MIPUYHH N3MEHEHMs! BUGPAUMK 1 OTIPEIENISIOT KOMIUIEKC HEOBXOMMMBIX MEPONPUATHIA.

OCTAHOB — a4 onpenenenns 3HaueHus BUOpaUMH, NMPH NPEBbILLICHHN KOTOpOro JaibHeH1uas SKCIUIyaTalums
MalIMHbL MOXET NPUBECTH K ee NospexaeHusM. [1pn noctxenun yposua OCTAHOB CJICAYET NPHHATL HEMEIUICHHLIC
MepEl 110 CHYDXEHHIO BUGPALMK HIN OCTAHOBUTDL MAlIHHY.

Benencteue pashulib! B [MHAMMYECKHX HArPY3KAX M KECTKOCTSX OIOp /151 PA3IWYHBIX TIONOXEHUI M OPHEHTALIMIA
JATYHKOB BUODALINM JOTIYCKAETCA YCTAHABIMBATh pasHbie yposHu IIPEAVITPEXIIEHUE u OCTAHOB.

A.3.3.1 Ycranoska ypoBHs NPEAYIIPEXIEHUE

Hnst pasnmMyHEIX MALIMH YpoBeHb NPENYTIPEXIEHUE MoXer cylecTBEHHO M3MEHATHCA: BO3pacrarb WIH
YMCHBIIAThCSA. OOLIYHO 3TOT YPOBEHb YCTAHABIMBAIOT OTHOCHTENBHO HEKOTOpOTo Ga3oBoro 3HadyeHMs (6azoBoi
JIMHUM), ONpPEJeIAeMOro /il KOHKPETHOH MAllMHE W ONPEACNCHHBIX TIOJIOXEHNUSA M HalpaBIeHUS W3MEPEHMI T
OIILITY IKCIUTYaTalU 3TOH MaluWUHbI.

Pexomenmyercs ycraHapiMBearn yposens IIPENYIIPEXIEHUE Brie 6a30B0ii THHHM Ha 3HayYeHUe, paBHOE
HEKOTOpo#i none (Hampumep 25 %) 3HaueHMst BepXHeH rpaHuik 30Hb B. Eciu GazoBoe 3Hauenpe MaJIO, YPOBEHDL
NPEAYTIPEXAEHUE MoXeT HAXOMMTbCS HUXKE 30HH C.

Ecan 6a3zosoe 3mauenue ne OMpEACJICHO, HAIpPHMEP IUIsi HOBbIX MAlllMH, HaYanbHYIO YCTAHOBKY YPOBHS
HPEAYTIPEXAEBUE crenyer nposoauts au60 HCXON M3 OMbITAa 3KCILTYaTALIMM aHAIOTHYHBIX MalllMH, 6o
OTHOCHTEJIEHO COT/IaCOBAHHOIO MPHEMIIEMOTO 3HaYeHHUs1. CIIyCTS HEKOTOpOe BpeMsi 1o HabmoneHnsM 3a BUGpauureii
MALIMHLI CNIEAYET YCTAHOBUTL NOCTOAHHYIO 6a30BYIO IMHHIO ¥ COOTBETCTRYIOLIMM 06pa3’oM CKOPPEKTHPOBATH YPOBEHD
NMPEAYIIPEXIEHUE.

H3meHenue 6azoBoro sHavyenus (HanpyMep BCEACTBHE KATIMTAIBLHOIO PEMOHTa MAllIHHBI) MOXET MoTpe6oBaTh
COOTBETCTBYIOWIEro M3MeHenns yposua IIPEXYIIPEXIEHUE. ns pasHBIX NOMIUITHHKOB MalIMHbI MOTYT GbITH
yCTaHoR/eHE! pasHbie ypoBHK ITPEIYIIPEXIAEHUE. 310 onpenenserca PAITMIMAMH B TMHAMHYECKHX Harpy3Kax
Ha IOALINITHMKK M Pa3sNMUYMsIMH B X XECTKOCTH.

A.3.3.2 YcraHoska yposus OCTAHOB

Yposens OCTAHOB 06bI4HO CBA3BIBAIOT C HEOGXOAMMOCTBIO COXPAHEHHS MEXAHIYECKO# 11eOCTHOCTH MALIH-~
HBI, OH MOXET 3aBUCCTh OT PaliIMYHKEIX KOHCTPYKTHBHBIX OCOBEHHOCTEH MAalUVHEI, TIPUMEHSEMEIX IS TOTO, YTOGEI
MallliHa MOTJIA POTHBOCTOATE BOSAEHCTBHIO AaHOMATbHEIX THHAMUYECKHX CHIT. TakyM o6pasom, yposeb OCTAHOB,
KaK NpaBUITo, GyJeT OXHUM B TeM K& It MallliH aHATOTHYHAIX KOHCTPYKLIMH M He OyleT cBA3aH ¢ 6a30BOM NMHUEIL.

Benencreue MHorooGpasust MaliMH pasiMuHbIX KOHCTPYKUMH He MPEACTARIAETCH BO3MOXHBIM [aTh YeTKOE
PYKOBOJICTBO IT0 TOYHOMY YCTAHOBACHMIO YpoBHS OCTAHOB. O6bryHo yposenb OCTAHOB ycranasamsaor B
npenenax 3oH C wnu D.
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IMPUIIOXEHHUE B
(peKoMeHayeMOoE)

Onpenenenne H3MepsAieMbIX NAPaMETPOB

B.1 Ilpuynnn BHGpanBR Bala

Kone6ating moGoit 4acT BpaiiaoLierocs Bajia XapaKTepPH3YIOTC TPAEKTOPHE! IBIKEHUS LEHTPATBHON TOYKH
COOTBETCTBYIOLIETO CeueHUs Bala. THIMUHas TpaeKTOpMs ABIXKEHHMS NPHMBE/ieHa Ha pucyHKe B.1. ®opma TpaekTopun
34BHCHT OT IMHAMMYECKHX XapaKTEPUCTHK Bald, OMIMIIHMKOB H ONOP TIOMIUMITHUKOE WK (yHIAMEHTA, MTON0XEHH s
paccMaTpHBacMON YacTH Basla BIOJb OCH POTOpa M BHAA CWI, Bo3Gyxnatoiuyx BuGpaumio. Hanpumep, ecin BbIHYX-
Jaiolias cuia AeHCTBYeT Ha KAaKOH-TO OXHOM YacToTe, TPACKTOPUS UMeeT (GOPMY SIUIUIICA, KOTOPHIH TIpY OTIpeaeAEeHHbBIX
0GCTOATE/ILCTBAX MOXET NPEBPALLATHCS B OKPYXHOCTE WIM OTPE30K INPAMOM, a BpeMs, Tpebylolleecs: LeHTPATBHOIN
TOYKE Bajia VIl COBEPIUCHHUS! OXHOTO MOJHOTO 0GOPOTA 110 JUTHIICY, PABHO TEPHOIY ACHCTBHS BRIHYXIAIOLIEH CHIThI.
OnHa u3 HanGosiee BaOXHBIX NPHUYMH BHUOpALUM — AMCGATaHC pOTOpA; B 3TOM CIyuae yacrora BO30YX/IEHUS paBHa
yacToTe BpalleHUa Bana. OgHako Bo3byXieHue MoXeT ObITh BRI3BAHO M APYTMMM TIPHYMHAMH, HATIPHMEp aCMMMeT-
PHUYHOCTBIO TIONEPEYHOTO CEYCHHS POTOpa; TPH 3TOM BO3OYXK/ICHME TNMPOUCXODMT HA YacTOTAX, KParHBIX YacToTe
BpameHus. Ecau BubpauMs SBAseTcs CleICTBHEM, HANPUMEp, AEHCTBHS HEYCTONYMBOTO caMoBO30yXIeHsA, BHJ
TPAEKTOPHH YKe He GyeT TAKHM NPOCTHIM, 8 MOXET H3MEHSTBCS OT 1EPHOJA K TIEPHOIY M He 06S3aTeNIbHO IPeCTABIATD
cofo#t cyMMy rapMOHMK Kakoi-1mbo yactorel. B ofuieM ciyyae npyuuHOi BUOpALIMH MOXET OBITb MHOXECTBO
(baxTopoB, YTO OOYCHOBIMBACT NGABACHUE TPAEKTOPUM CIOXKHON (POPMEI, TIPeACTARNAIONIEH coBoil BEKTOPHYIO CYMMY
OTKJIMKOB Ha JEHCTBUE KaXH0il BbIHYXAAIOLICH CHIILIL.

v TpaekTopus ABWKeHUs Bana

AN XO e K

b4 0
Ocu xooppuHat y J%6)

T

O — cpemHee NoNOXeHHE TPaeKTOPHUM; K — MIHOBEHHOE TIONIOKEHHE
[leHTpa BaIa; X, Y — CPCOHME 3HAUCHMs! nepeMeluenus Baa; x(1), W) —
HM3MCHSIOIHECA CO BPEMEHEM 3HAYCHHUSA NepeMEILCHUS Bajia

Pucyok B.1 — Tpaexropus OBiXeHUs Bana

B.2 W3amepenns pabpanun Bajia

Jist moBoro yyacTka ocH Bajla TPACKTOPHS ABWKEHHSI MOXET OhITh ONpEEIcHa 110 Pe3yasTaTaM H3MEPEeHUH ¢
TIOMOLUBIO ABYX JIATYMKOB BUOPALIMH, YCTAHOBIEHHBIX B Pa3HbIX PAIMaIbHAIX [IOCKOCTAX NMOA YoM 90° IpyT X ApYyry
(pastecenue Ha 90° aBnseTCs NPEATIOYTHTENBHBIM, OTHAKO HEGOMbIINE OTCTYIUIEHHS OT 3TOrO 3HAYCHHS He TIIPUBEAYT
K cepbe3HbIM omimbkaM). Eciu yron Meximy ocsMH 4yBCTBMTEIBHOCTH NATYMKOB CYIIECTBEHHO OTHuaercs ot 90°,
HEeOOXOMMO OCYLIECTBHTb BEKTOPHOE PaxlIOXCHHE PE3ybTATOB H3MEPEHHIH 1O OPTOrOHAJILHEIM HanparieHusM. Ecru
TIOCPEACTBOM [JaT4MKa H3MepAIOT abCOMOTHYIO BHOpPAlIMIO, NOdyYaeMasi TPacKTopHs Oyaer NpeAcTaBisaTh coboii
abCOJIOTHYIO TPAGKTOPHIO BaJa, HE 3ABUCALIYIO OT BUODALMM HEBPAIAIOLIMXCA YacTell MalMHB. Eciy NOCPEACTBOM
AaTHKa U3MEPAIOT OTHOCHTEIIbHYIO BUOPALIMIO, NoJTydaeMas TPAeKTopHs GyeT Npe/cTaBisTh co60i TPaeKTOPHIO Baja
OTHOCHTENIBHO TOW YaCTH KOHCTPYKLIMM MAILLUMHBI, HA KOTOPOH YCTAHORJEH JATYMK.

B.3 H3amepsiembie napaMeTpsi

B.3.1 Cpennee nosoxenne nana o

Cpennee 3HaueHne BUOponepeMeLlicHNs Bana (X, J), ONPEENSeMOe B CHCTEME ABYX 3aJAHHBIX OPTOrOHAJILHBIX
KOOPIMHATHAIX OCEH OTHOCHTENBHO HEKOTOPOI TOYKM OTcYeTa (pucyHOK B.1), ony4aloT B pesynbrare MHTETrpUpOBa-
HMA NEepeMELIEHHS 110 BpeMeHH

- d (B.1)
X = -———1—-—J.2x(t)dt,
— tl )

5}
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! (B.2)

—_ ’2
y = t—‘:——t‘f y(t)dt,
2 1t
rae x(f) u y(f) — u3MeHSIoUIHeCH co BPEMEHEM 3HA4YEHHA NEPEMELICHHS] OTHOCHTENTHHO LIEHTPa KOOPIHHAT,

(t,—#;) — nepHoa BpeMeHH, MHOFG GOMBLIH NepHofa CaMOH HU3KOYAaCTOTHOM COCTABSIOILEH Bubpanym.

B cryyae usMepenmit abcomotHol BUOpalMM LEHTP KOOPIMHAT NpexcTaBiser coboi TOYKY, PUKCHPOBAHHYIO
B TIPOCTPaHCTBE. [UIs OTHOCHTENIBHON BUGpALIMH T2 TOYKA COOTECTCTBYET CPEHEMY 3HAYEHHIO NIOJOXEHNS 11eHTPaIb-
HOH TOYKM Bala OTHOCHMTENBHO HEBPALIAIOMIEHCH YACTH MALUMHL B MCCTE, T NPOBOAAT M3MepeHus. M3MeHeHMs
HOJIOXCHHSA LIEHTPAa KOOPIMHAT MOTYT GhITb 06YCIORICHR PAIAOM (bAaKTOpOB, Cpe KOTOPBIX H3MEHEHHE TI0NOXKEHHUS
NoANMITHAKE (pyHAaMeHTa), U3MeHeHMe XapaKTepUCTHK C/IO CMA3KM B MOAIIMITHMKE W T.I., U TIPOMCXOMAT, KaK
TIpaBIIIo, Gonee MEUICHHO 110 CPABHEHHIO C TIEPHOJAMH YaCTOTHERIX COCTABNSIOMX X(f) M W(1).

Crenyer otMeTHTh, 4TO B 06IIEM Clydae Iojy4cHHOS B pe3yabTare MHTCIPHUPOBAHHA MO BPEMEHHU cpenHee
TIOJIOXKCHHME 110 KaXAOMY U3 HaNIPaBIeHHH OT/INYAETCS OT HOMYCYMMbI MAKCHMAIBHOTO M MMHHMAJILHOTO NepeMeLeHMIt
(pucynok B.2). Ho ecnu BuGpaums Bana COLCPXHUT EOUHCTBEHHYIO YAaCTOTHYIO COCTARNISIOLIYIO M M3MEHSAETCH 1o
CHHYCOMIIANLHOMY 3aKOHY, TPA€KTOPHA IICHTPa Bana GyaeT S/UTHITHYECKOH 1 CpeliHee 110 BpeMEHH! 3HaYCHHUE B TIOGOM
HarnpaBieHUM U3MEPEHUH GylIeT COBNANATH C MOMYCYMMON MaKCHMAIbHOIO U MHHMMAJILHOTO TIepeMELIEHHIA.

B.3.2 Pa3smax embponepememenns

IMapamerpamu, npeacTARAIOMHMK TIEPBOOYEPEHON MHTEPEC NIPH H3MEPEHHUAX BUOpALIMM BaNa, ABNSAIOTCA Te,
KOTOpHI€ OMHMCHIBAOT opMy ero Tpaekropuy. Ha PHCYHKe B.2 M306paxeHnl TpaeKTOpHS ABUKEHUS Baia U CHTHAJTHI
BUOpALMK, U3MEPEHHBIE C TIOMOILBIO ABYX 1aTYMKOB A U B, pacTioNoXeHHLIX 1og yrioM 90° IPYT K IpyTY.

vi Hatuuk B

b th Curnan patumka A

> js"
Sap-p)

X, ¥ — HCNONBHXHAS CHCTEMA KOOPAWHAT; O — cpelHee e
0 BpEMEHH NIOJIOXCHHE TPAEKTOPHH OPGHTBL X, J — L-—-—'>
CPelHHE 3HAYCHMA MNMepeMelleHuit Baia; K — MrHOBeH-
HOE 10TIOXEHUE HEeHTpa Baja; P — nosoxeHue Bama npu
€I0 MakCHMA/bHOM OTKJIOHEHHH OT CPENHETO MMOJIoXe- X
HHUA; §| ~ MTHOBEHHOE 3HAYEHHE MepeMelieHus Bana;
Sinax — MKCHMAITBHOE OTICIOHEHHE BaTa OT cpeaHero SatN K
TOJIOKEHHUST; S, Sp, — MIHOBEHHBIE SHAYCHHS nepeme- Sy
IIEHUH B HaNpaBieHMAX MIMEPEHMH AATYMKOB A M B 0 _SB1
COOTBETCTBEHHO; S(P_p) ~—~ MaKCHMMAJIBHOE 3HayeHHe
pasmaxa nepcmemeﬂm;n.g:@_p), Sﬂ(p_p) = pasMax niepe-
MELICHHUS Bajla B HaNPaRJIEHUNAX U3MEDESHUI AaTIMKOB o
Aun B G,

Aatumk A

CurHan

Pucynok B.2 — Curnansi BUOpaLH, COOTBETCT- Barumuka B

BYIOLINE ONpEAeIeHHON TPAeKTOPHHU IBIKEHUS -
Baja X

MrHoBeHHOE 3HaueHMe NepeMelIeHNs Bala OTHOCHTEIbHO CPEIHETO NMONOXEHUS S| M MIHOBCHHBIE 3HAYEHHs!
€ro NPOEKUMH B FUIOCKOCTH JaTYMKOB A M B, S,; Sp; CBA3AHEI MeXY coboll COOTHOMIEHEM

St =584+ Sk (B.3)

3HayeHus S, Sy m Spy GymyT M3MEHATLCA BO BPEMEHH BMeCTe C ABKCHUEM LIEHTPA Baja Mo TPaeKTOPHH, W
COOTBETCTBYIOIMM 06pa3OM OyAeT M3MEHATHCA CHTHAI Ha BRIXOME KaxJIOTo JaTyMka.

ITpumevanue — Ecnu TPacKToOpHs NpeicTaniser coGoi JUIMIC, CUTHANH ¢ AATYMKOB Oynyr uMcThIMM
CHHYCOUJAMH OIHOM YaCTOTHI.

Pasmax nepemeluenms B rockoctu martumka A, S 4(p—p) OTIPENENSIOT KAK PAa3HOCTH MEXIY MaKCUMAIbHBIM H
MUHMMAJIBHBIM TIEPEMCIICHUAMH, M3MEPEHHBIMM 3THM JaTdukoM. To Xe camoe MOXHO CKa3aTeb B OTHOIUCHUM
napamerpa SB(p__p) s natyuka B. fcHo, uTo 3HayeHus SA(p_P) H SB(p__p) He GyayT paBHBI M B 06IIeM Ciyyae 6ymyr
OTJIMATHCSA OT AHAIOTHYHBIX M3MEPEHHUH, CIETAHHBIX B APYTHX PANHATbHEIX HarpabieHusx. TakuM o6paszoM, 3sHaueHMe
Pa3Maxa NepeMellleH)s] 3aBUCHT OT HaIpaBlIeHUs, B KOTOPOM ITPOBOJIAT H3MEpEHMe.

IockoibKy M3MepsieMble MapaMeTph He 3aBHCAT OT aGCOMOTHOIO 3HA4Y€HHUs CPEIHErO TIONIOXEHUA Bajna, B
H3MEPEHUSIX CPEIHETO NOJIOXKEHUA HET HEOOXOAMMOCTH.

3Ha4UTENEHO TPYAHEE ONMPENEANTh MAKCHMATbHOE 3HAYEHHME pasMaxa TIEpEMEILCHHS ¥ COOTBETCTBYIOLIEE eMy
YIIOBOE NOJIOKEHHUE Basla Ha opbure (cM. pucyHok B.2). Ha npaxtrke aror napameTp alMmpOKCHMHPYIOT € TOMOILBIO

9
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ApYTHX 11apaMeTpoB, KaK yKasaHo B B.3.2.1 — B.3.2.3. Ins nonyyeHus Golee To4HOM olieHKN HEODXOIUMO noapoGHoe
UccrieloBaHHe OPMBI TPAEKTOPHM, HATIPUMED C TIOMOLIBIO OCLMLIOrpada.

B.3.2.1 Meron A. Cpenree xBaipaTHUeCKOE Pa3MaxXoB NEpeMEILCHHI, H3MEPEHHLIX B ABYX B3aUMHO IEPIICHK~
KYJIPHbIX HaNpaBIeHUsIX

3HaueHue S(p_p)mﬂx MOXHO aIfIPOKCUMHPOBATh CACAYROUIMM BhIpaXeHHUEM

- 2 2 B4
Stp—pymax = \/SA(p—p) +* SBp—p) (B4)

Bripaxenue (B.4) B ciryyae npeoGnatanus B CEKTpe BHOpaunu 060poTHOI YyacToThl 6yeT, KaK NpaBuiIo, 1aBaTh
3aBBIIEHHYIO OLIEHKY S(p—p )max ¢ MAKCHMAa/BbHOM MOTPELIHOCTBIO NIPHGIH3HTENLHO 40 %.

MakcuManpHast NOTPENIHOCTD MMEET MECTO B CITydae KpyroBoi TPAEKTOPUM ¥ NOCHEJOBATEIbHO YMEHBLIAETCA
TIo Mepe CIUIIOLIMBAHHSA TPaeKTOPHH, OGPALIAsCh B HY/Ib, KOTAA TPAeKTOPHS NMpeBpaIlaeTcs B OTPE30K NPAMOM THHHUMU.

B.3.2.2 Merox B. MakcumansHoe 13 pasMaxos NEPEMELLEHNH, HIMEPEHHBIX B JIBYX B3AUMHO MeEPIEHIUKYIAp-
HBIX HaTIpaBJICHHSIX

3Havexue S(p_p)max MOXHO aNNpOKCUMUPOBATE OMTHHMM U3 CIENYIOLUMX BHIPAXKCHMH

Sto—nmax = Sap—p) WM S(p_pyay = SB(p—p), (B.5)

B 3aBUCHMOCTH OT TOIC, KAKOE M3 ITOJIYYEHHbIX 3HAUEHHMI 6onbile.

Bripaxenue (B.5) B ciyyae npeo6nananus B CreKTpe BOpaumy o60poTHOMN YacToTsl 6VIET, KAk MpaBuilo, JaRaTh
3aHWXEHHYIO OLICHKY S(p_p)max € MaKCHMaJIBHOM TIOTPEIHOCTBIO NpHbGAnanTensHo 30 %.

MakcHMarnbHast IOTPELTHOCTE MMEET MECTO Jijist TPAcKTOPHH B BUJIIE OTPE3KA NPAMOI THHUH U TIOCIEA0BATENBHO
YMCHBLUIAETCS NIPU CTPEMJICHHH GOPMbI OPGHTHL K OKPYXHOCTH, MPEBPAINASCH B HY/Ib LIS YACTON OKPYXHOCTH.

B.3.2.3 Meron C. Uameperne Sinax

MrHoBeHHOe 3HaueHWe mepeMellleHUs Bajia S| BBIMUCIAIOT MO PE3YIBTATAM M3MEPEHHA Sy M S cormacHo
¢opmyne (B.3). 3nauenue S, Gyzer MakcUMAILHBIM, KOTa LUEHTP Bajla HAXOAUTCS B Touke P (cM. pucynok B.2). Bro
3HavyeHHe 06O3HAYAOT S, Y BHIYUCIAIOT IO hopMyIe

S = LSt (D Ty = [ V1S 4(D12 + [S5(012] . (B.6)

Touka TpaeKTopuM, COOTBETCTBYIOWIAN Smax HE 00693aTENbHO JOJDKHA COBHANATh ¢ TOYKOH, B KoTOpoi#t S, u Sy
TIPMHHMAIOT MaKCUMalbible 3HaYeHMsA. JUIS Kaxnodl KOHKpeTHOM TpaeKTODMM CYyINECTBYeT OIHO 3HAYCHHO Sinax
KOTOPOE HE 3aBHCHT OT YIONOXEHHMH JaTyiKOB BUOpalMy NpH YCIOBMM, YTO MONOXEHHE LEHTpa KOOPIVHAT 0CTaeTcst

HEU3MCHHBIM.
3HaueHHe S(p—p)me\x MOXHO aImnpoKCHMHUPOBATDH CIeAYIOMNM BBIPpAXCHHEM

Sio—ppmax = 2Simax (B.7)

Buipaxenue (B.7) naer Tounoe 3HayeHue, Korma BHOPALMs CONEPKUT TONBKO OJIHY YACTOTHYIO COCTABJISAIONIYIO.
B 60/1b1uMHCTBe APYTHX Cy4YaeB BEIpAXEHUE 6yner naBaTh 3aBLILIEHHYIO OLIEHKY S(p_p)max, KoTopast Oyger 3aBHceTh
OT rapMOHUYECKOrO COCTABA BUOPALMI.

Crenyer oTMeTHTD, YTO 419 ONpescneHus Sinax HEOOXOIMMO 3HATh CpelIHee 1O BPEMEHHM 3HaYeHHMe nepeMeleHys
pajia. TaxuM o6pasoM, H3MEpeHHe Sax BO3MOXHO TOJILKO IIPH TTOMOHIH HM3MEPHUTENBHBIX CHCTEM, KOTOphlE ITOMMMO
MSMEHSIOLMXCS CO BPEMEHEM NapaMeTPOB MOIYT M3MEDATD H X cpelHee 3HaueHMe. Kpome TOTO, BBIYHCICHHE S ..
Ha OCHOBE CHTHAJIOB, CHATBIX C JBYX JaTYMKOB, TPEACTABIACT COBOM OTHOCHTEILHO CJIOXHYIO BBHIYMCIHTEILHYIO
TIpOLIENYPY, TPEOYIOIIYIO NPHMEHEHHNA CIIELMATIbHOM anrnaparyphl.

10
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MPUJIOXEHHE C
(pexoMmeHyeMoe)

Cpezctsa namepenuii, Hcnoab3yemsie npu H3IMEPCHUAX OTHOCHTE/IbHOW H aGcomoTHOI BUOpalMil Bajia

C.1 Ofmue nonoxenns

Hpn u3mepeHusIX nonepeyHoi BUGpPALMK Bata OBLIYHO HCTIONIb3YIOT TPH BH/A H3MEPHUTENbHBIX CUCTEM, KAXK/IhI
3 KOTOPBIX oGecneyrBacT U3MEPEHHS B OHOM WM B ABYX HanpasieHuaX. B maMepurensHyio cicreMy omHoro suna
BXOJST GECKOHTAKTHBIE JNATYHKH, M3MEPSIOIME OTHOCHTE/IbHEIC [EPEMEHIEHUS] MEXIY BAaJIOM W NOAIIMNHWKOM; B
M3MCPUTE/ILHYIO CHCTEMY [pPYTOro BHIA — COYETAHHWE 30HIOB C IATYMKAMH MHEPLIMOHHOTO THIIA Ui U3MEpEeHHNs
abCOMOTHOTO NEPEMELUCHUS Bala; M3MEPUTENbHBIE CHCTEMBI TPETBETO BUIA OGECNIEUNBAIOT H3MeEPeHHe abCOMOTHOTO
TICPEMELLICHNS BaTA CJIOXKEHHEM BBIXOMHBIX CHTHIOB C JaTYNKOB GECKOHTAKTHOTO M WHEPLIMOHHOTO THIIA, YCTAHOB-
ICHHRIX HA KOHCTPYKUMH MAIUKHbBI (HANPKMEp Ha KOPITyce NOUINIHUKA).

[Ipumeyanue — B npumepax, npuseaeHHbIX B C.2—C.4, paccMoTpeHO NpuMeHeHue IBYX NaTiMKOB,
PacTioNOXEHHBIX B OZHOMN IUIOCKOCTH, MEPIIEHINKY/IPHOM K OCH Baya, noa yriaom 90° apyr k apyry. OmnHako B psize
ciy4aeB GhIBacT JOCTATOUHBIM HPOBOIMTD U3BMEPEHNS B OJIHOM HampabieHuu (cm. 3.3).

C.2 Cucrema u3Mepennii OTHOCHTETLHONO TRHIKEHHS (1aTyMKH GecKOHTAKTHOIO TiIA)
MsMepurennHas cucteMa, Hcnionb3yemast TIPY U3MEPEHHSAX JBHXEHMSI BaJla OTHOCHTENBHO DJiCMEHTOB KOHCTPYK-

LM MaliMHB! (HaripuMep Kopryca NIONUIMITHKKE) ApHBeaeHa Ha prcyHKke C.1. CHcTeMa COCTOUT M3 6eCKOHTAKTHOrO
AaTyuKa, yCTPOMCTBA COITACOBAHMA W CUMTHIBAIOLLETO YCTpoiicTBa.

1 5

I — maTyux GecKOHTaKTHOrO THNa; 2— YCTPOHCTBO COMIacCOBaHMS; 3 — CUMTHIBAIOLIEE YCTPOUCTBO; 4 — [AOMOTHMTENLHEIE BbIXOAL!
IUIS1 CUCTEM aHaJIU3a H KOHTPOMA; 5 — Bast

PPICYHOK C.1 — Cxematnueckoe naoﬁpaerne CHCTEMBI H3MEPEHUH OTHOCUTENLHOIO ABHXEHHMA C MCITOIB30BAaHUEM
JATYUKOB OGECKOHTAaKTHOTC THIA

Bo BpeMst niepBoil yCTAHOBKM JaTYMKA XKeRaTeibHO NPOBECTH Ha MecTe KaIWOPOBKY €ro BRIXCIHOI'O CHIHAMA B
32BMCHMOCTH OT PasHbiX 3HAUCHHH 3a3opa. Ciienyer OTMETHTB, YTO [Uis Pa3HBIX PEXHMOB paboThl MaIUMHLI CpeaHee
3HAYCHHE 3d430pa MOXET M3MeHATbe. [loaToMy HeoGxoauMo YOSNMTBCS, YTO B I060M peXUMe JaTiHK paboraer B
NipeAenax JMHEHHOro Uara3’oHa H3MepeHMUiL.

[Tpy usMepeHHUsIX ¢ MOMOIBIO GECKOHTAKTHOTO JaTYMKa cleftyeT yOeANThCs, YT0 €0 BLIXOAHON CHIHAT 3aBUCHUT
TOJILKO OT BUOPALMK Bajla M YTO Ha TOYHOCTh M3MEPEHUIt He BINsAET HIMYHe HaxooAIUHXCA MOBIU30CTH IIPOBOASHIMX
MaTCpHAJIOB WX MarHHWTHBLIX IOJNeH.

PekoMenjtyercsi, 4ro6n M3MepuTeNbHas cUcTeMa obecrieyuBana BO3MOXHOCTD H3MEpEHUI KakK TIepeMeHHbIX
3HaYCHUH TIEpEMELICHUH BO BCEM 3aJlaHHOM AMAIA30HE 1acToT, TaK M CPEJHEro NOJMOXEHHUS Bajla OTHOCUTEIbLHO
OTIOPHO¥ KOHCTPYKLMH. BTO NO3BONAET BHIGPATh HYXKHOE CpeAHEe 3HAYCHHE 3a30pa U OLICHHTb OHEHUS BaJla HA HU3KUX
CKOPOCTAX, KOTZa TIOBE/ICHHE CJIOSI CMA3KH CTabUIIbHO, a LEHTPOGEXHbIE 3@ dbeKTh HE3HAYNTEBHBI.

H3MepeHne OTHOCHTENBHBIX NEpeMeLIEHHMIT AOTYCKACTCA NPOBOAMTL M C TIOMOLUBIO IPYTHX CHCTEM, HANpUMEp
€ MIOMOIUBIO JATYUKOB-30HAOB.

IIpumeyanue — INpu untepnperawmn PE3YNLTATOB U3MEPEHHI GUEHMI CTEIyeT MMEeTh B BHIY, YTO Ha HUX

MOIJIM OKa3aTh WINAHHME, HANPUMED, BPEMEHHBIN MPOTHG POTOpa, HEYCTOMYMBOE [ABHXCHHE LICHKHM Bala B 3a3ope
NONMITHUKA, OCEBBIC MEpeMelleH sl Baja H Ap.

C.3 Cacrema u3Mepennii aGCoIOTHOIO IBHKEHHS (JaTIMKH-30HbI B COYETAHAH C JATIHKAMH HHEPIAOHHOTO THIIA)
WsMmepuTenbhas cucrema, HcnonbayeMas 1 M3MEpEHNH abCOMIOTHOTO ABIKEHUS Basla, IPHBEEHa Ha PHCYH-
ke C.2. CucTeMa COCTOMT M3 MHEPLIMOHHOTO JaTyMKa (JaTYHK CKOPOCTH WIH AKCENIEPOMETP), YCTAHOBIEHHOTO Ha
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{ — NATIAK-30HA; 2 — NATYHK UHEPUHOHHOIO THMA; 3 — YCTPOWCTBO COIIACOBAHMS; 4 — CYMTHIBAIOILICE YCTPOHCTRO;
5 — HOTONHHTEIbHbIE BLIXOLLI [T CHCTEM aHAJIN3a M KOHTPONS; 6 — 3NEMEHTh! KOHCTPYKUMHM MaIHHEL 7 — Bat

Pucynok C.2 — CxeMa CHCTEMBI W3MEPEHHH aGCOTIOTHOTO ABUXKEHHS ¢ MUCIIOIb30OBAHNEM NATYUKOB-30HI0B
M AaTYMKOB WHEPLIMOHHOIO THTA

JQTYHK-30HA, ONIOPHOM CUCTEMBI JaTyyKa-30Haa, 06ecneunBalomel BO3MOXHOCTE HAKOHEYHHMKY 3C0HAa TOYHO ClIen0-
BaTh 3a ABDKCHHMEM Basia, ¥ CYUTHIBAIOLIETO YCTPOHCTBA.

11 PHMCUYaHUEC — lefl NOMOLUY JaHHO# CUCTEMBI HEJIb38 TIPOBOANTL U3MEPEHHS CPENHErO NOJOXCHHUS Bala
OTHOCHTEIbHO KOHCTPYKUVH MallWHbBI.

MexaHn3M 30HA NOMKeH TOYHO IepedaBarh KoneGaHWg Bana Ha MHEPLMOHHBI RATYMK, HE HOMycKarb
Apebe3xaHust 30HIA, @ eT0 COOCTBEHHBIE YACTOTHI HE JODKHBI MCKAXATH PE3yIbTaThI H3MepeHui BUOpaluy Bana B
3a[]laHHOM JHMarla3oHe YacToT.

BbIXOIHOM CHIHAM 1aT4MKa MHEPLMOHHOTO THIIA JIOTKEH MPOXOIMTh YEPe3 YCTPOHCTBO COTJTAacOBaHUs, KOTOpoe
obecreynBaeT TOUHOE M3IMEPEHHE NIEPEMEHHOTO 3HAYEHUS TIepeMelLlIleHUs Bajia.

C.4 Cucrema 1713 n3vMeperns aGCoMOTHOIO JBIKEHAS (COYCTAHHE ATYMKOB GECKONTAKTHOIO H HHEPUHOHHOTO THIIOB)

WameputennHast cHcTeMa, HCTIONB3yeMast [T M3MepeHMH abCosIOTHOTO IBWXEHHS Baa (XOTOPYIO MOXHO, KpoMe
TOro, TIPHMEHATD VIS H3MEPEHHUS a0COMIOTHOTO ABXKEHHUS KOPITyCa MOAUIMITHUKA ¥ OTHOCHTENLHOTO ABMKEHHS Baja),
TipuBeacHa Ha pucyHke C.3. CucTeMa COCTOMT W3 GECKOHTAKTHOIO JATYMKa OTHOCHTEILHOTO MEpEMELLCHHSI, HHEpLH-
OHHOTO /IaTYHMKa (JATYUKA CKOPOCTH MIIM aKCEEPOMETPA), YCTPOUCTBA COIIACOBAHUS M CUMTHIBAIOLLETO YCTpOIiCTRa.

1 — IaTYMK MHEPIMOHHOIO THTa; 2 — DATYMK GECKOHTAKTHOTO THNA, 3 — YCTPOHCTBO COTNIAaCOBaHUS; 4 — CUMTHIBAIOLIEE YCTPOKCT-
BO; 5 — HOMONHHUTEIBHBIC BRIXOME VISl CHCTEM QHAIM3a M KOHTPOJS; 6 — 3JIeMEHThI KOHCTPYKUMM MAalUMHbI; 7 — Baji

Pucyrok C.3 — CxeMa cHCTEMBI M3MepeHHMit aBCOMOTHOTO ABMKEHHS C MCTIONb3OBAHMEM TaTYMKOB
GECKOHTAKTHOTO ¥ HHEPIMOHHOIO TUITOB
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063 gaTvuMKa JODKHE GbITh YCTAHORIEHE! Ha OBIIEl KeCTKOl OIope PsyioM JAPYT € OPYToM, 4To6bl oOeciIeunTs
BO3ASHCTBUE Ha HHX OIHOH U TOM XK€ BUOPALIYM SIEMEHTOB CTIOPHON KOHCTPYKLIMY MalliMHAl, ¥ TAKHM 00pa3oM, YyTo6bl
HX OCHM YYBCTBUTEILHOCTY OLUTH NapaeNbHbl MeXay coboii.

YacTk cucTeMzl, BKIOYAICLIAS JATIMKM BGeCKOHTAKTHOTO THIA, AHATOTHYHA yxasaHHo#l B C.2 ¥ obecrieumBaet
BRIXOJHO# CHTHAN, IPOIOPUHOHAILHEIA OTHOCHTEABHOMY TEPEMELIEHMIO BaJIa, 2 TAKXE BO3MOXHOCTD YCTAHOBICHHUS
HeobxoMMoro 3a30pa. BRIXOZHOM CHUTHaNn JBJISETCS Pe3yNILTATOM CIOXEHMA IBYX HBIDKEHWH: OBMXCHHA Bajna N
JOBMXKEHUS 3NICMEHTA KOHCTPYKIMH, Ha KOTODBIH YCTAHOBIEH GECKOHTAKTHDIM JaTIHK.

BoixonHoi cHrsan MHEPUMOHHOTO AATYMKA, NPOIOPLMOHAIBHBLIA [BMKECHHIO 31€MEHTA KOHCTPYKUHWH, Ha
KOTOPBI} OH YCTaHOBJIEH BMECTE C GECKOHTAKTHBIM NATYHKOM, NOABEPraioT COOTBETCTBYIGIIEH o6paboTke njIs
TIO/Iy4eHHUA CUrHana nepemelueHus. [locne atoro curuan cyMMupyIoT B BEKTOPHO# OpPMeE ¢ CHIHAIOM 6ECKOHTAKTHOTO
IaTiKKa, obecreynBas TOYHOE U3MEPEHHE abCOMIOTHOTO MBIDKeHMs Bana. Cremyer OTMETHUTD, UTO KaXIbIil 2J€MEHT
M3MEPUTE/IBHON CMCTCMBI MOXET HCKaXaTb aMIUIMTYAHbIE H (ha30BbIc COOTHOLUEHUS MCXOIHBIX CHTHWIOB, [103TOMY
nepel BEKTOPHRIM C/IOXKEHHWEM CHIHAIOB OHM JO/DKHBI OBITh COOTBETCTBYIOLUMM 06pasoM CKOpPEKTUPOBAHEL. [ipn
TIOMOIILM AaTYHMKa HHEPLMOHHOrC THIIA MOXKHO TAXKXE M3MEPATDh abCONIOTHYIO BUGPALMIO HEBPARIAIOLIETG S SNIEMEHTA
KOHCTPYKUXH (HanpHMep KOpITyca MOALIMITHUKA).

JanHas W3MEPHTeRbHAs CHCTEMa JOMKHA OBGECHeYMBATH CUMTHIBAHUE CpPEIHEro 3HayeHUs II0JIOXKEHUS Bana
OTHOCHTE/IBHO ONOPHOM KOHCTPYKUNM M NEPEMEHHbIX 3HAYEHWI aGCONIOTHOTO TIEpeMeleHHUS Bajia, KOTOPOE ARIACTCS
CYMMO# abCOMOTHOTO IBMXCEHHSA OITOPHOM KOHCTPYKUMM U OTHOCHTEABHOTO ABMXKEHUS BAIA.

MPUJIIOXEHUE D
(cnipasoyHoe)

BekTopHbiii ana M3 W3MeHeHUi B cHrHAe BUOpaLmMH

B nipunoxeHny A npuBefeHbl KDHTEPHH OLEHKM COCTOSTHHS Ha OCHOBE M3MEpEHUH MapaMeTpa BubpalMy Baia
B YCTAHOBUBLIEMCS peXyMe paboThl MALMHBL U JIOGBIX H3MEHEHHI! 3HaYeHuit 3Toro mapamerpa. OfHAKO HEKOTOpbIE
HU3MEHCHHUS B COCTOSIHMM MAIIMHBI MOXKHO BBISIBUTD TOJIBKO C TIOMOIUBIO BEXTOPHOTO aHAMM3a OTAENbHBIX YaCTOTHBIX
COCTaBNSAIOUINX BUOpaALINH.

D.1 O6mue nonoxenus

O61uMit cTallMOHAPHBIA CHIHAN BAOpaunm, M3MCPCHHBIA Ha BpallAIOIEMCS Bajly, HIMEET CIOXHYIO IPUPOLY M
COCTOMT W3 pAlla OTACABHBIX YACTOTHBIX COCTABMAIOIIMX. KaxXaas U3 cocTanisiomx onpenensercs csoeil co6CTBeHHOM
44CTOTOH, aMIUIMTYION U (a30il OTHOCHTENLHO HEKOTOPOH 3afaHHOM TOYKHM oTcyeta. OGhIMHOE obopynosatue min
BHOPALIMOHHOTO KOHTPOJIA M3MEPSET 3HaueHHe ob11ero curHana BUGpaLuy, He pasfenas ero Ha OTAC/IbHEIE YaCTOTHBIC
cocrapnsolue. OfHAKO MCTIONb30BAHNE COBPEMEHHOTO NMATHOCTHYECKOro OGOPYIOBAHUS MO3BOMSIET NPOBOJNTE
AHAJIN3 CIIOXKHOTO CUTHAJIA K ONPEAE/ATh aMIVIKTYY M $a3y KakIoH COCTARISIOLIEH.

H3MeHeHHs OTHENbHBIX COCTABAAIOLIMX, KOTOpble MOTYT OBITE BeCbMa 3HAYMTENLHBIMHU, JAerde OOHAPYXMTh,
HabJ0as 32 A3MEHEHMEM COOTBETCTBYICILETO BEKTOPA, HEXEIH 32 M3MEHEHUEM BHOpalUNH B IUPOKOH T10J0CE YACTOT.

D.2 BnaxsocTs npeacraBienns HHGOPMAIME B BEKTOPHOM BHJIE

Ha pucynxe D.1 npusenena guarpamma B oNApHBIX KOOPINHATAX, KOTOpasi HCIONb3yeTCsl ISt OMHOBPEMEHHOTO
OTOGpaXeHUs B BEKTOPHOM GOpMe aMIUIUTYIB ¥ (asht OXHOH M3 YaCTOTHHIX COCTARNAIOIIMX CIOXHOTO CHIHANa
BUGpanum.

BexTop A; cooTBeTCTBYET MCXGOHOMY BUGDALIMOHHOMY COCTOSHHIO B YCTAHOBHBILEMCSI PEXHME, T.€. B 3TOM
pexuMe aMIUINTyRa Bubpalmu pasHa 30 MKM, a ¢asa — 40°. Bexrop Ay COOTBETCTBYET BUODALIMOHKOMY COCTOSTHHIO,
KOrjd B MalMHe NPOM30IUIM HEKOTOPRIC W3MEHEHHs; aMIUIMTYaa BUOpauuu paBHa 25 MKM, a ¢asa — 180°. Takum
00pa3oM, XOTS aMILIMTY/la BUOpALMA yMEHBUIWIACE HA 5 MKM, HCTHHHOE M3MEHEHHe BUOpauM# NPEACTARAAET BEKTOP
A,—A), MMelommii aMruTUTYay 52 MKM, T.e. B 10 pa3 Bhiue, YeM TIPH POCTOM CPaBHEHUM aMIUTHTYA.

DTOT NpHMep HILTIOCTPUPYET OrPAHHYEHHOCTb KPUTEPHS OLEHKH COCTOSTHMS IO M3MEHEHHIO YPOBHSI BUOpaiiny,
OCHOBRIBAIOIIETOCS] HA H3MEPEHMSIX TONBKO aMIUTHTYX BUOpaiuy.

D.3 Kontpo:m 3a H3MeHeHHeM BEKTOPOB BHOpAILHH

Ipumep, npusenenHbil B D.2, nokasbiBaeT BaXHOCTL ONpefe/ieHUs W3MEHEHMIT BEKTOPHBIX COCTAR/TIONINX
curHa1a Bubpaunu. OnHako ob1Hi cHTHAI BUBpaLMM MOXET BKIIIOUATh B ce6 MHOXECTBO YACTOTHBIX COCTaBIFIOLINX,
¥ YKa3aHHbIE U3MEHEHMS MOTYT HabNIoAaTbes M1 KAOXAOH M3 HMX. KpoMe TOro, KonvuecTBeHHbIe H3MEHEHMS, He
AOIYCTUMBIC [UIA OJTHOM YACTOTHOW COCTABNIAIOLIEH, MOTYT OKa3aThCs BIONHE NPUEMIEMBIMH [UTs APYTOH. Moaromy B
HacTosllee BpeMsl HCBO3MOXHO YCTAHOBUTL KPUTEPHH OLICHKU BUOPALIMOHHOTO COCTOSIHMS 110 M3MEHEHHAM BEKTOPOB
OTACIbHAIX YACTOTHBIX COCTAB/AIONIMX, KOTOPbiE COOTBETCTBOBAAH Ol 3a7ayaM HACTOALIEro CTAHAAPTA, MpeaHa3Ha-
YCHHOTO, B NIEPBYIO OYepelb, Ul KOHTPOS BUOPALMOHHOTO COCTOSIHMS HECNELHATMCTAMH B 061acTH BUOpaLnu
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Pucyrox D.1 — CpaBHenme uaMmeHenuii BEKTODA K U3MeHe
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