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BeseneHue

[lenbio 6as1aHCUPOBKH pOTOPA SABJISAETCA CHUXEHHUE nUcOasaHca poTo-
pa, OCTATOYHOE 3HAYEHUE KOTOpOro MnpH JIO0H 4acToTe BpalUeHUA,
BIUJIOTh 10 MAKCUMAJIBHOM, HEe AOJKHO BbI3bLIBATH NpPEeBbIIIECHUS AONYCTU-
MbIX YPOBHEH BUOpaLIMU MALUWH U AMHAMMUYECKOro Mnporuda poropa.

Bo MHoOrux ciaydasix mnotrpebuTesib OUEHMUBAET KayeCTBO poTOpa IO
pe3yiabTaTaM OanaHCUPOBKH, T.€. O YCTAHOBKU €ro B MalliMHy, HOO nocne
3TOTO AOCTYIT K HEMY 3aTpyAHEH. 3Ty NMpeABapHUTEIbHYIO OLIEHKY Ka4yecTBa
OaaHCUPOBKH NMpPOBOAAT HA DANAHCUPOBOYHOM O0OpPYAOBAHHH IO YPOB-
HI0 BUOpAUUM U JMHAMMYECKUM peaklMsiM ONop Ha YaCTOTE BpalllcHUS.
OKOH4ATEJNIbHYIO OLIEHKY MPOBOAST HA MECTE 3KCIUIyaTalUHU MALUMHbBI B
pabo4yeM aUarna3oHe 4acToT BpalleHMUS].

B HacTosdllleM cTaHAApTEe YCTAHABIMUBACTCH KlacCUPHUKALIUSA POTOPOB
U MeTodbl X OAJTAHCUPOBKH, BBEAEHBI KPUTEPUM U1 OLIEHKHM KayecTBa
DaJIaHCUPOBKU Ha 6a1aHCUPOBOYHOM obopyaoBaHUH. OHU OCHOBLIBAIOT-
csi 1MbOo Ha npeaesbHOWM BUOpauuu paboTtarouieit MAalluHbI, JTHUOO Ha
npeaeibHbIX 3Ha4eHUsIX AucbanaHca poropa. Eciu npenenbHbie 3HAYeHUA
HE YCTAHOBJICHBI, HACTOSA UM CTAHAAPT MOKA3bIBAET, KAK UX MOXHO OIl-
PEOCIUTD.

Metoasl U KpUTEPHUHU, MNPENCTABICHHbIE B HACTOSILLEM CTaHIApTE,

SIBJISIIOTCS  0000ILEHHEM OMbITa 3KCIUTyaTaLMM MALUKMH C THOKUMHU po-
TOpPaMH.
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ME  XTOCYIXIAPCTBEHHLBLN CTAHIAPT

Bnuopauns

METOAbLI U KPUTEPUHU BATTAHCUPOBKH
'MBKHUX POTOPOB

Mechanical vibration Methods and cntena
for the mechanical balancing of flexible rotors

JlaTa sBegenna 1997—-01—01

1 OBJIACTDL INPUMEHEHUA

Hacrosiiuui craHaapT CORepXMT YKA3aHUA, NO3BOJSIIOUINE N3DEXaTh
KPYNMHBIX Ne(PEeKTOB MalIWHbl TAaK X€, KaAK U Ype3MEpPHO 3aBbIILEHHBIX
TpeOGOoBaHUNA K OaJJaHCUPOBKE, U MOXET CIYKUTh OCHOBOM IUIST UCCJIENO-
BAaHUIA, HaNpUMep, €CIU HEoOXoaAUMO Dosiee TOYHO onpeaeInuTb TpebyeMoe
KayecTBO ObastaHCHpOoBKHU. CtaHAApT He ABJIseTCHS PYKOBOACTBOM [0 MIPH-
€EMKE POTOPOB B 3KCILU1yaTaluio.

2 HOPMATHUBHBIE CCbLIKH

B HacTosiLieM cTaHgapTe UCIOJIL30BAHB! CChUIKM HA CJAEAYIOLLIME CTAH -
AAPTHI:

NOCT 19534—74 banaHcupoBKA BpalLUAIOLLIMXCH TEJ. TepPMHHBI

[TOCT 22061—76 MaiwuuHb 1 TexHU4Yeckoe obopynoBaHue. CUCTEMBI
KJIaCCOB TOYHOCTH OalaHCUPOBKHU

[[OCT 24346—80 Bu6pauusa. TepMUHBI U onpenesieHUs

TOCT 25364—88 Arperatbl napoTypOHHHbIE cTallHOHapHble. HopMBl
BUOpaL MU U oOlive TpeOOBaHUSA K MPOBEACHUIO U3MEPEHHUH

[TOCT 26875—86 Bubpauusi. Annaparypa rnepeHocHass GasaHcHUpo-
BOYHasi. TexHUYecKUe TpeOOBAHUA

[[OCT 27870—88 Bubpauusi. OueHKka KayecTBa 6aJJaHCUPOBKHU THO-
KUX pOTOpOB

3 OINIPEAEJIEHNA
Tepmuusl — no 'OCT 19534 u 'OCT 24346.

Hanamme odsmmamnoe
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4 OBIUHUE INOJOXEHHUA

41 PacnpeneneHue nuMcbOanaHCOB

Poropbl MOryT OBLITH CIUIOLUHBIMH, KOBAHbIMH WX CBAPHbLIMH, HUIIH
cOopHbIMH. [lonycku M HMX cobmoaeHue npu obpadboTke CNIOLIHBIX
poTOpOB, MeTon cOOpkM ¥ aucbanaHc perasied cOOpHBIX POTOPOB B
3HAYMUTEJIBHON CTEeleHU BJIUSAIOT Ha BEJAUYUHY U pacripelejicHue nucoa-
JJaHCca poTopa.

[Tockonbky pacnpeseneHue AUcOATAHCOB B pOTOpPE, KaK TMpaBuno,
CIY4allHO, TO pacrnpeieaeHue Ha4yadbHOro U OCTAaTOYHOro AUCOANAHCOB
BAOJIb OCH OAHOTUITHBIX POTOPOB HE TOJbLKO HE COBIAJaeT, HO OOBIYHO
3HAYUTEJBHO OTIMYaeTca. PacnpeaeneHue nucOanaHcoB onpeaeaser
CTEMEeHb BO30OYXIEHUS pa3UYHbBIX CODCTBEHHBIX MOJ BUOpAaLIUU poO-
Topa, TAK KaK HEeYpaBHOBEILUEHHbIC CHUJIbI OMNMpeacasiioT AMHAMUYECKUHA
nporu® portopa.

Ecav miIockocTH KOppeKLHMM HE COBNAJalOT ¢ IUIOCKOCTSIMU,
B KOTOpPbIX HUMeercs JaucdaiaHc, 3TO MOXET BbI3BaTb BHOpaLHIoO
Ha 4YacTorax Bpall€HHUsI, OTJAMWYHBIX OT TE€X, Ha KOTOPbIX [MPOBO-
auan  SanaHcupoBKy. Ilpu 3TOM ypoBeHb BMOpaLiMK MOXET NPEBOCXO-
IUTb JOMYCTUMOE 3Ha4YeHUe, OCOOEHHO HA KPUTHUYECKHUX YacTOoTaXx
BpaLLEHMUS.

Kpome Toro, ciaeayer y4uThiBaThb, YTO POTOPEI, paboTalolide B yClIo0-
BUSIX TEMITEPATYPHBIX BO3AECHCTBUM, MOT'YT UCILITBIBATh TEIIOBLIE Aedop-
MALIMU, BbI3bIBAIOLIHUE U3IMEHEHUSI HAYaIbHOIro AucobanaHca.

42 CoOCTBEeEHHbBIE MOAbB BUOpALHUHU

Ecnu neMndgupoBaHue poTopa MpeHEOPEXUMO Majo, TO B CAy4yae ero
OITUpaHUSA HA HU3OTPOIHBIE MOALIMITHUKU MOABI MpEeacTaBIAOT cobou
[JIOCKHE KpHBbIE, Bpallalolidecsd BOKpYr ocu poropa. Ha pucyHke 1
MMOKa3aHbl XapaKTEpHbIe KPUBBLIC TpeX MNMeEpBbIX COOCTBEHHBIX MO pOTOpAa
[TOCTOSIHHOTO CEUYCHMsI, ONTUPAIOLIETrOCcs Ha NOJATIUBbIC NMOAILIMITHUKOBDIE

O1OpHbI.

18 cucteMbl “poTOp — MOAUIUITHUK C AeMIIPHUpoBaHUEM” MOIbL
MOTI'YT IPEACTABJISATh COO0I NMPOCTPAHCTBEHHbIE KPUBbIC, BpallaloLIUeCs
BOKPYT OCH poTopa (PUCYHOK 2).

Bo MHorux cayyasix, gaxe npud Hadu4yuu IeMnpupoBaHHUS, MOIbI
MOXHO paccMaTpuBaTh KakK ILUTOCKHE KpuBbie. CienyeT nog4epKHyTh, YTO
BO3HUKAIOLLME MOJAbI U HUX UHTEHCUBHOCTb B 3HAYUTEJILHON CTEeNneHU

3aBUCAT OT JUHAMHUYECKHUX XAPAKTEPUCTHUK H PACITONOXCHHUA MNMOOIUHUITHHA -
KOBBIX OITOPp pOTOpPAd.
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[Tepnas (ocHOoBHAaA) coOCTBEHHad MOAA

l Py

Bropas cobcTheHHas Mona

P>

Tpemna cobcTaennas Moaa

PrcyHOK 1 — XapakrepHble COOCTBEHHbIE MOIbI M'HOKMX
POTOPOB Ha MOAATIIMBAIX OIOpax

4.3 Bo3pnenncTtBue aucbanaHca Ha THOKHUH poTop
PacnipeneneHue aucbanaHca MOXeET ObITb BbIPAXEHO Yepe3 3KBHBA-
JIEHTHbIC OUCOANAHChl. AMIUIMTYAY KaXIOW MObl ONpenessiioT COOTBET-
CTBYIOLLUMM 3KBHBAJICHTHLIM aucOanaHcoM. [IpH BpalllcHHM poTopa Ha
yacToTe, OJIM3KOH K KPUTHYECKOH, MOla, COOTBETCTBYIOILASI 3TOH YaCTO-
Te, SABRISCTCS NOMMHMPYIOLIECH MO CPaBHEHHIO C OCTaJibHbIMH. HM3rub

poTopa onpeacasior:
— 3HAYeHHEM 3KBHUBAJICHTHOIO AMcbaaHca,
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Oxyz — HENOABHXHAA CHCTEMA KOOPAHHAT; OX' Y — CHCTEMEr XOOPARKAT,
BpALLAKOLLANCA BOKPYT OCH 02 ¢ yrMoBOH CKOPOCTLIO @

PucyHok 2

— OMU30CTbIO pAdOYEH YACcTOThI BpalLUEHUA K KPUTHUYECKOM;

— JeMIpUpoBaHHEM OIOp POTOpA.

Ecnyu yMeHBIUIUTH 3KBUBAJEHTHBIN AUcOaNaHC ¢ MOMOLLBIO KOPPEKTHU -
DYIOLIMX MAcC, TO aMIJIMTYJAa COOTBETCTBYIOLLEN MOAbI TAKXKE YMEHBLLIUT-
csd. Ha 3ToM ocHOBaHa MeToaMKa OANAHCUPOBKU 1O MOJAM pPOTOPA.

DddekT Bo3aeicTBUS HA n-10 COOCTBEHHYIO MOIY 3aBUCHUT OT I10JIO-
XEHUS TNIOCKOCTEN KOoppeKUHMH. PacCMOTpUM B KadecTBe NpuUMeEpa Ciy-
yail, mnokKa3aHHbIH Ha pucyHke 1. Koppektupyouas Macca,
YCTAHOBJIEHHAasi Ha poToOpe B IUIOCKOCTH P,, HE OKaxeT BJIMSHUS Ha
BTOPYIO COOCTBEHHYIO MoJy. AHAJIOTMYHO, KOppeKTHUpyollas Macca, yc-
TAHOBJIEHHAs! B IJIOCKOCTU P; WIN B NMJIOCKOCTH P,, HE OKaXeT BJUSIHUA
Ha TPETbIO COOCTBEHHYIO Moaly. KoppekTHpylolliasi Macca B IJIOCKOCTH P,
OKaXXET MaKCHMaJIbHOE BO34EeHCTBUE HA OCHOBHYIO COOCTBEHHYIO MOIY.

44 lleny 6anaHCUPOBKH TUOKOro portopa

lleny OGanaHCUpPOBKH oONpeneisitor TpeOOBAHHUAMM K 3KCIUIyaTallUH
MaliMHbl. [lepen GanaHCUPOBKOHW caenyeT peliuTb, Kakue KpUTepuu 0a-
JNTAHCUPOBKU HYXHO HUcnoJib3oBaTh. [1paBUABHBIN BbIOOP NMO3BOJISET yiIe-
WeBUTb U obecneyuth IPPEKTUBHOCTD OanaHCUPOBKHM, a TaKXKe
YIOBJIETBOPUTH TPEOOBAHHUSA 3aKa3yMUKa.

Kpurepuu dasaHCHMpPOBKH BbIOHMPAIOT U3 YCIOBUSA JOCTHXEHUA TpeDy-
eMOI'o0 OrpaHUUYCHHUS:

— BUOpalUy MalUUHBI U AUHAMHUYECKOTO Mporuda poropa;

— CHJI, JeHCTBYIOLIUX HA MOOLINITHUKH.
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Haubonee coBeplleHHbIH crnocod 6a1aHCUPOBKH TMOKOro portopa co-
CTOUT B YPABHOBEIUMBAHUH KaXAOro U3 €ro 3JIEMEHTOB.

B porope, orbanaHCHUpOBAHHOM TaKUM CIIoCOOOM, He OyaeT AucbanaH-
COB U MOMEHTOB NUCcOAIAaHCOB, U B HEM IpY BpaLLICHUHX HE OyayT BO3OYyX-
AaTbcsi Moabl. Takoil poTop OyaeT yaoBJETBOPUTENbHO paboTaTh HA BCeX
4YacTOTaX BpallEHUS.

TpedbyeMoe yMeHbLUIEHHUE pacnipeaeJICHHbIX IMCOANTAHCOB JOCTUrAeTCH,
KaK MpaBuJIo, NyreM noabopa HeobXoAUMOro 4Yucia U BEIHYUH KOppeEK-
TUPYIOLLIMX MACC U COOTBETCTBYIOLLIETO UX pa3MeELLIEHUA BIOJIb poTopa. Ha
NpakTHKe MU 1ocjie 0ATaHCUPOBKU Bcerla COXpaHsieTcs HEKOTOPbIH pac-
npeaeaeHHbIN ocTaTOYHbIA AucOananc. Bubpauus (Mam HeypaBHOBELLIEH-
HbI€ CHJIbl), BbI3bIBAEMbBIC OCTATOYHBLIM AHUCOaNaHCOM, MOJIXKHBbI ObITb
YMEHbUIEHbI 10 AONMYCTUMOIO YPOBHS BO BCEM IMANA30HE YACTOT Bpallle-
HUA, BKJIIOYasaA KpuTtHyeckue. ToJbKo B 0COObIX ClIyyasiX MOXHO OrpaHU-
YUTbCA OaTaHCUPOBKOH rHOKOro poropa Ha OOHOM YACTOTE BpallleHMUS.
He3aBUCUMO OT UCIOJIb3yeMON METOAMKH OATAHCUPOBKH LECABIO €€ AB-
JIAETCA MOJIydeHUe CBEJeHUH O aucbanaHce U ero pacrnpeiaecjeHUH Io
IUTHHE poTOopa U YMEHbILUIEHHE €ro BJIUSIHUA B IMANAa30He YaCcTOT BpalLECHUS
10 AONMYCTUMOI'O YPOBHA.

45 Il NOCKOCTH KOpPppPEKUHUH

Bo MHOrux cayyasix 6anaHcMpoBKY pOTOpa MPOBOASAT MOC/IEN0BATEb-
HO MO COOCTBEHHbLIM MoIdaM. B 3TOM cCllyyae KOpPpPEKTHPYIOLLUE MaccChl
pasMellaloT TaKUM 00pa3oM, 4YTOOBbI HAa KaxXJAOM [MOCJCAYIOUIEM 3Tare
DanaHCUpPOBKU N00aABJIEHHUE HOBBIX KOPPEKTUPYIOILUMX MACC HE HAPYLLAO
JOCTUTHYTYIO YpaBHOBELUIEHHOCTb MO APYrUM MoaaM. YHciio HeobOxoau-
MbIX KOPPEKTHUPYIOILIUX MACC, padMellaeMbIX BOOJIb pOoTOpPa, 3aBUCUT OT
MeTOAUKH OanaHcupoBKHU. TeM He MeHee, B 00LLeM caydae, eciu paboyas
4YacTOTa BpalIEHUA pOoTOpa MPEBOCXOAUT N KPUTUYECKYIO YACTOTY Bpallie-
HUA, HEOOXOAUMO UCIIOJIL30BAThH MO MEHbLUEH Mepe (n + 2) rUlocKocTeH
KOPPEKLIHH.

Ha crannyn npoekTMpOBaHUS poTopa CleayeT onpeaeainuTh YUCIIO TUIoC-
KOCTEH KOppeKUHH U UX KOOpPAMHATHI BAOJb OCH poTopa. Ha npakTuke
YUCJIO TJIOCKOCTEH KOPPEKLMU OrpaHUUYMBaAETCss OCOOEHHOCTAMU KOH-
CTPYKLHH pOTOPA, a B cjiyyae OaJJaHCUPOBKH HA MeCTe — BO3MOXHOCTBIO
NOCTYTA K HUM.

46 banaHcHpOBKAa BaJoONpoBOAOB

BanonpoBoa HMeEET HECKOIBKO KPUTHYECKUX YACTOT BPAlLEHUS H cOD-
CTBEHHBIX MoA. Kak MpaBuno, 3TH 4aCTOTbl He paBHbl KPUTHYECKHM
yacTOTaM BpAalICHUA POTOPOB, COCTABJAIOLIMX BAJOMPOBOA, H HE UMEIOT
[pOoCcTOMi 3aBUCUMOCTU OT HUX. bonee toro, popma npornba sanonposona
He 00s13aTeIbHO HAXOAUTCS B MPOCTOH 3aBUCUMOCTH OT MO COCTaBJSIIO-

5
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LIMX ero poTopoB. TakuM obpasoM, pacripeaeneHue nucbasaHcoB BAOJb
BAJIONPOBOJA TEOPETUYECKHU CleAyeT OMpedeisiTb B 3HAYEHUSAX 3KBUBa-
NEHTHOro AUcOanaHca BajonpoBojaa, a He OTAEbHLIX POTOPOB.

Ha npakTuke, 01HAKO, BO MHOI'MX cay4dasiX MMpoBOAAT OaaHCHPOBKY
POTOPOB HE3aBUCUMO OT APYIrMX poTopoB Bajlonposojgd. B 60JbLIMHCTBE
cJyyaeB 3TO OO€eCIeyuBaET YAOBJIECTBOPUTEBHYIO pabOTy BajionpoBoja.
[IpUMEHUMOCTBb 3TOroc METONAa Ha NpaKTUKE OMNpeaesseTCs, B YAaCTHOCTH,
COOTHOILIEHUSAMHU COOCTBEHHDLIX MOI U KPUTHUYECKMUX HACTOT BpalLEHUS
BAJIONPOBOAA U OTHEJbHO B3AITBIX POTOPOB, a TAKXE paclripele/ieHUEM
nucbanaHcoB. B jaHHoOM ciiydae il 0aaHCUPOBKH BAJIOIPOBO/JA BBICO-
Ky1i0 3@ PeKTUBHOCTh rapaHTUpPYET MeToJ OaTaHCUPOBKU C MCIOJIb30OBA-
HUeM Ko3¢dDHLIMEHTOB BIUSIHHUS C YYETOM MO BAJIOTIPOBOAA H OTAEJbHBIX
pPOTOPOB.

banaHcupoBKY BAJIOMPOBOAOB CJEAYET [TIPOBOJAUTD C y4yeTOM (haKTOpOB,
U3JI0XKEHHBIX B MPUITOXEHHU A.

5 KIACCHOHKALIAA POTOPOB

YcTaHaBauBaeTcs NATHL KJIACCOB POTOPOB corjiacHo Taosauue 1. Ing

KAaXXaoro Kjacca Ttpedyercsi CBosi MeToAuka OanaHcupoBku. MeTtoouka

onpeaesieHUs Tirna poropa (rMOKUA — XECTKUH) npuBeaeHAa B NpUJIOXe-
HUU E.

51 Knacc l. XecTkKuid poToOp

banaHcHpoBKa poTOpPOB 3TOro KJjacca MOXeT ObITb NMpoBedeHa C UC-
[I0JIb30BAHMEM ABYX NMPOMU3BOJIBHO BbIOPAHHDBIX NAOCKOCTEN KOPPEKLIUM.
Ilpu g1060i1 yactore BpallleHUs! BIUJIOTh A0 MAaKCUMaJIbHON pabodyeil oc-
TATOYHBIA AUCOANIAHC XECTKOro poropa CylLIECTBEHHO He U3MEHSIETCH.

52 Knacc 2. KBasuMxecTKUMHA poTop

PoTop 3TOro Kjacca He MOXET paCCMaTPUBAThCA KaK XEeCTKUH, HO IIA
ero 0asaHCUPOBKHW MOXHO MCIOJIb30BaTb METOAbl DAJJAHCUPOBKU XKECT-
Koro poropa. Potopbl Kiacca 2 noapasaeiasiorcs Ha ciaefyloilue Moj-
KJIACCHI:

— POTOPBI, pacrnpelaejieHHe AMcOaTaHCOB KOTOpbIX U3BECTHO (Mol-
KJlacchl 2a, 2b, 2c, 2d, a Takxke MoaKaacc 2e, IJisi KOTOpOro pacrnpeaeiaeHHue
aucbanaHca poTopoB U3BECTHO JULIb YACTHUYHO);

— POTOPBI, pacnpeneseHue AucbaylaHCOB KOTOPbIX HEU3BECTHO (MO -
Kiacce! 2f, 2g, 2h).

11 3TUX TMOKHUX pOTOPOB BO3MOXHA YAOBIETBOPUTE/IbHASA HU3KOYAC-
ToTHasa O6anaHcupoBka. HekoTopbie BUibl pPOTOPOB MOTYT ObITh OTHECEHBI
K HECKOJIBKUM TMOJKJIaccaM Hacrtosllei kinaccudukaluu.

53 Knacc 3. 'ubkut porop
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PoTtop 3TOro kjacca He MoXeT ObiTb OTOAUIAHCUPOBAH MO METOAMKE
JUISL )KECTKUX POTOPOB — HEOOXOAMMA BbICOKOYACTOTHAsE DaJlaHCHUPOBKA.
PoTopbl knacca 3 pa3geneHbl Ha NOAKJIACCHI corjlacHO tabauue 1.

54 Knacc 4
K HeMy oTHOcATCS poTtopbl Ki1accoB |, 2 wWin 3 B ciay4ae, €CJaU OHU

ABJSAIOTCS pOTOpaMM C U3MeEHALLIEHcs reoMeTpueil. OcCobeHHOCTH ITHUX
POTOPOB YKa3aHbl B 4.2,

Tabawuua

| — Knaccudpmukauus potopos

Kiacc potopa

Onucauite xiaacca

[pumMep

r

Knacc |
(XKeCTKHE pO-

TOPbl)

&

Porop, 6anaHCHPOBKa KOTOpPOTro
MOXeET ObITb NPOU3BEACHA C
NMOMOLUBIO ABYX NMPOH3BOJIBHO
BLIOPAHHDbIX MTOCKOCTEH
KOPPEKLHH, a €ro OCTATOUYHLIH
aucbanaHc He UaMEeHAeTCA
3HAYHUTENBHO NpH JI00O0K YacTtoTe
BpalllcHUs BIL1OTBL 0
MaKCHUManbHOHW paboueit

Jybuatoe koneco

Knacc 2 (xBa-
IUXKECTKUE

pOTOpbI)

-

['Mbxui potop, NoAAAIOIMHACS
DanaHCHPOBKE KaK XECTKUH Ha
CKOPOCTAX BpallleHHA HUXE TOH,
MpH KOTOPOH BO3HHKAET €Io
3HaAYUTEJbHBIH YyNpYyru nporud

PoTopbl ¢ H3BECTHBIM paclipeaeieHHeM aucbanaHcoB BOOAbL poTOpa

o

Yloaknacc 2a

|

Potop, uMewomuin aucbananc B
OZHOH IIOCKOCTH (Hanpumep,
COCPENIOTOYEHHAR Macca Ha
nerkoM rubxom sasty,

| amcbanaHCcOM KOTOpPONoO MOXHO

npeHebpeyb)

UInudoBanbHblA KpyT

L

Hoaknacc 2b

tPcm:sp,. MMEIOLLMH aUcOanaHC B
ABYX TUIOCKOCTAX (Hanpumep, ABe
MaccChbl Ha JIETKOM By,
aMcbanaHCOM KOTOpOro MOXHO
npcHedpeyb)

UlnndgosanbHulil Kpyr
CO WKHBOM
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fIpodonxncenue mabauyvi |

KJacc potopa

OnucaHue Kiaacca

[loaknacc 2¢

Potop, uMeoluin aucbanaHc B
bosiee YyeM ABYX MIOCKOCTAX

IMoaknacc 2d | Porop, HMelounii paBHOMEPHO
WJIH THHEHHO pacrnipeacicHHbIN
nmcbanaHc

Iloaknacc 2e¢ | Porop, UMEOINHA XKECTKYIO

IUIMHHYIO 4acTb U rnbkue 1ueixu,
AHcOaNaHCOM KOTOPbIX MOXHO
npeHedpeub (pOTOPLI C XECTKUM
CEpACYHUKOM)

MarHutHbiH 6apaban 3BM

PoTopbl ¢ HEM3BECTHbLIM paciipeaenicHHeM aucbanaHcoB BAOAb POTOpPa

[Nloaknacc 2f

CUMMETPUUHBLIR poTOP,
HUMEIOWUHA OBe MJIOCKOCTH
KOppeKLIMKM Ha KOHLIax
MakcuManbHas yacrora
BpallleHUA 3HAYUTE/IbHO MEHblIe
BTOpPOH KPUTHYECKOHN 4aCTOThI, a
rnepBasi KPUTHUYECKAs 4acToTa
BpalllcHUST HE BXOAMT B AMANa30H
pabouyux yacTor BpawicHuss Potop
UMeeT HayaibHbIH aucbanaHc B
JONYCTUMBIX Npeaenax

POTOp MHOIOCTYNEHYaTOro
HEHTPOOEXKHOro Hacoca

[Monknacc 2g

CUMMEeTPHUHBIN pOTOP,
UMEIOLUHMHA OAHY MIOCKOCTb
KOPPCKLHH NMOcepeAUHE U BE Ha
KoHUax MakcumanbHas yacTtora
BpalUeHHUA 3HAYHTENLHO MEHbLIE
BTOPOU KPUTHYECKOHN 4acTOThl
Porop MeeT HayasibHbI
fMcbanaHc B fONYCTUMBIX
npeaenax

i

X

POTOp BbICOKOCKOPOCTHOIO

X

LHEeHTPOOEeXHOro Hacoca
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Koacc poropa

Onuvcadue Kacca

Moaknacc 2h

ACUMMETPHYHLIH pOTOP C
HavyanbHbIM AMCOANaHCOM B
AONMYCTUMBbBIX Npeacaax.
banaHCUPOBKY OCYLUECCTRISAIOT
aHANOruyHo basaHCUpOBKE
poTopoB nogakaacca 2f

Porop naposo#t TypOUHBI CpeaHero
NaBJICHUA

Jr .
Knacc 3 (rub6-
KHE pOTOpbI)

PoTtopbl, Tpedylouime
BbICOKOYACTOTHON HaNnaHCHPOBKH

-

[Toaknacce 3a

PoTtop, aucbaiaHc KOToporo npw
nodoM pacripeneseHMH Bbl3bIBaET
MOABJICHUE NePBON (OCHOBHOM)
cobCcTBEeHHOH MOabl BUOpaLMK

PoTop 4eTbipeXMoOaIOCHOIo
reHepaTtopa

-

oaxknacc 3b

i

Potop, ancbananc Koroporo npwu
moOoM pacnpenesicHUH Bhi3biBacT
NMOABACHHE TONLKO NEPBOH
(OCHOBHOWM) U BTOpO#
cOOCTBEHHBIX MO BUOpaLUH

Porop Manoro asyxnojOoCHOro
reHeparopa

| Tloaxnacc 3¢

Porop, aucbananc koroporo
BbI3bIBACT MOARMCHUE DoNlee ABYyX
NMepBbIX COOCTBEHHbIX MOA

BUOpaLuu

PoTop KpYNHOTro ABYXMOJIKOCHOTO
reHepaTopa
Knacc 4 (po- | Porop, koTopbiit MOXeT ObITh
TOPb! OTHeceH K KiaccaMm 1,2 HaM 3, Ho
U3MEHSAI0- UMEIOLLIMH OANH HIH HECKOJIbKO
liecs r’HOKMX MU TMOKO CBSIZAHHBIX C
reoMeTpHeil) | HUM 3JIEMEHTOB
PoTOp ¢ LHeHTPOOEXHBIM
PEryIATOPOM
Knace 5 Potop, KoTOpbiii MOXET ObITb

OTHECEH K KJaccy 3, HO B cuiy

OCOOBIX MPHYHH (HanpuMep,
IKOHOMHYECKHUX) DanaHCupyeTca

| Tonbko Ha paboueil yacToTe
BpalleHUA

PoTop BBLICOKOYACTOTHOIO ABHraten

. -

9
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6 BAJIAHCHUPOBKA POTOPOB KJIACCA 2

601 O6wuUue MONOXEeHMUH

Potops! Kjacca 2 — 3TO0 ruOKuUe poTOopbl, KOTOpbie MOTIyT ObITh OTOA-
JAHCUPOBAHbI KAK XECTKHE. POoTOphl 3TOr0 Knacca 3aHUMalOT TMPOMEX-
YTOUHOE TIOJIOXEHUE MeXOy XEeCTKUMM U TUOKHUMU PpOTOpPaMU,
DAJTAHCUPOBKY KOTOPbLIX OCYLUECTBJISSIOT B COOTBETCTBUH C pa3lejoM 7.

Ha 6asaHCUpOBOYHOM CTAHKE ¢ HU3KOH YACTOTOM BpalUeHUS MPOBO-
T, KaK MpaBHIoO, TOAbBKO JTUMHAMHUYECKYIO DAJIaHCUPOBKY TAKOI'0 poTOpa
KAaK >XXECTKOro, T.K. Ha MajbiX yYyacToTrax €ro mnporud noa AEeHCTBUEM
aucbanaHca U (Win) Hanuuus ruOKuUX 3J1IEeMEHTOB HE3HAUYMTENIEH.

C noMoOUIbIO COOTBETCTBYIOILUMUX METOAMK MOXHO OTOAJIaHCUPOBATD
pOTOp KJlacca 2 mpy MaJbiX 4YacToTax Ha MECTe TAKUM 0Opa3oM, YTO 3TO
o0ecCrie4YuT €ro YIOBJETBOPHUTEJIbHYIO paboTy B AuanaloHe padboyux
4YacCToT.

3HayeHHUe OCTATOYHOI'O MOJAIbLHOTO AUcOaNaHca nocjie HU3Ko4YacToT-
HOU OaJlaHCUPOBKH 3aBUCUT OT POpM COOBCTBEHHBIX MOJ poTOpa M pac-
MOJIOXEHUS  IUIOCKOCTEH  KOPPEKLUHMH  OTHOCHUTEJIbBHO  MCXOIHBIX
aucbanaHCcoB BIOJIb OCH poTOpAa.

6.2 Boi6op nmunockKocTeid KOppeKUHUH

Ec/v U3BECTHO pacnpeneceHHUe JucbasaHCoOB BAOJIb pOTOpA, TO JIYYLLE
BCEro BbIOpaTh MJOCKOCTH KOPPEKILIMU KaK MOXHO OJUXe K TIOCKOCTH
aucbanaHca. Ecnu xe pacnpeneneHue nucbanaHcoB HEU3BECTHO, TO Clie-
IYET pyKOBOACTBOBATHCS 4.9.

6.3 banaHcCHpOBKAa COCTaAaBHBIX PpOTOPOB TNpH
cbopke

Ecnu poTtop coctasieH M3 neTajed, KOHIIEHTPUYECKHU HACAXEHHBIX Ha
BaJ, TO MOXHO MPUMEHATh HU3IKOYACTOTHYIO 0aIaHCUPOBKY MO OXHON U3
HUXe CIeAYIOILUMX METOOMK.

[IpuMeyaH U e— Hekoropble poTophl coaepXxatr Habop THMOBBIX 3/1eMEHTOB (Ha-
MpUMEp JIONAaTKU, COSAUHHTENbHBIE DONTHI, TOKOCBEMHDbIE AeTaiM U T.4.). Pacnonaras

3TH 3JIEMEHTHI B 3aBUCHMOCTH OT MacChl MJIK MACChl H MOMEHTa KaXXOro OTAEe/NbHOIo
3JIEMEHTa, MOXHO JOOUTHCA TpebyeMoil TOYHOCTH banaHcHpoBkH. Ecau nocne banau-

CHPOBKH 3TH 3NIEMEHTHI TpeOYIOT 3aMeHbl WM MOATOHKH, TO NOPSAOK UX pa3MellicHHSA
CNeAyeT COXPAHATD.

6.3.1 banancupoexa pomopoe, cobupaemoix us npedeapumensHo omba-
AGHCUPOBAHHBIX 31eMEeHMO8

KaxXabiid U3 3JICMEHTOB, BKJIOUAs BaJ, rnepen cOopkoi nonXxeH ObITh
oTOAJIAHCUPOBAH 10 MeToAUKe DaNaHCHPOBKH XecTKoro poropa. Ha skc-
LHEHTPUCUTET NMOCAAOYHBIX NOBEPXHOCTEN Bajla K nMpoyue cOOpOYHbIE pa3-
MEPBbI, ONpelensiiole MOJIOXKEHHUE IJIEMEHTOB OTHOCHTENbHO OCH Baia,
NOJDXKHBI OBITh 3aJaHbl XECTKHE JONYCKH. AHAJNOrMYHbIE TpeOOBaAHUS

10
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NpenbaBIAIOTCA K balaHCUpoBOYHOU onpaske. TlorpeutiHocTH GasaHCH -
POBKH, B TOM YUCHE U3-3a SKCUECHTPUCUTETA NOCANOYHDBIX MOBEPXHOCTEH
Oa1aHCUPOBOYHOM OMPAaBKU, MOXHO YCTPAHUTD MO3JNEMEHTHON DATAHCH -
POBKOH.

Ilpu GanaHcuUpOBKE Bajla U 3JIEMEHTOB pOTOpAa CAEAYET YUWUTLIBATh
BIMSAHHE BCEX AeTaliel, BHOCALUMX aCUMMETPHIO (HanpuMep LUMOHOK), a
TAKXe U He YCTAaHABJAMBAEMbIX NMpHU OasaHCUPOBKE OTAEAbHbIX 3JIEMEHTOR
poTopa.

PexoMeHayeTcsi OUEHUTb PAaCYE€TOM BAMSIHUE NOIPELIHOCTH COOPKHU U
3KCLIEHTPUCUTETA YCTAHABIMBACMbIX ACTANEed HA JOCTHUXHUMbBIH Hayaib-
HbIH AnucOanaHc.

[1pu pacuyere BIUSAHUH NMOrpelHOCTEN caeayeT Y4UTbIBATh, YTO OHH
MOTYT CYMMUPOBATHCSH IS PpOTOPA B LICJIOM.

6.3.2 [locaedosamenvran basancuposxa pomopa, cobupaemozo u3 Hecoa-
NAHCUPOBAHHBIX INEMEHM OB

CHavana 6anaHcupyloT BaJj. Ilocie aToro potop 6anaHCUPYIOT KaXIbIi
pa3 fnocjie yCTaHOBKHU oyepeaHoro 3neMeHTa. OKoHYaTeNbHYI0 OanaHcu-
POBKY [MPOBOIAT IMOCNAE YCTAHOBKH MOCJENHETO 3JIEMEHTA. JTOT METOM
NO3BOJISIET UCKJIIOYHUTb HEOOXOAUMOCTb NPOBEAEHUS KOHTPOJIS 3KCLIEHT-
PUCUTETA NMOCANOYHbIX MOBEPXHOCTEM U APYTHX XapaKTEPUCTUK, ONpere-
NAIOLMX MOJIOXEHUE 3JIEMEHTOB HA BaJly POTOpA.

Ecay Mcnonb3ylOT 3TOT METOA, CHAEAYeT MCKIIOYUTb BJIHAHUE
MOHTAXa CJAEAYIOLUMX IJIEMEHTOB HA YPABHOBELIEHHOCTD YK€ CMOHTHPO-
BaHHbIX.

B oTaeabHBIX cayyasX MOXHO YCTaHaBJMBATb OJHOBPEMEHHO JIBA 3J1€-
MEHTA, JiexalMx B OOIHOH TMonepeyYyHor MJIOCKOCTH, U ITPOBOAHUTh AUHA-
MHUYECKYIO OaiaHCUPOBKY O0OHX 3JIEMEHTOB. B ciiyyasx, Koraa HeCKoJIbKO
3JIEMEHTOB 00pa3yioT ONHOPOMHBIA KOPOTKUI U XECTKUH 3NIEMEHT WU
eAMHbIA y3€Jl, HAaNPUMEP CEKUHUIO CepAcYHUKA (KOTOpbi€, KaK MPaBHJIO,
0aNTaHCUPYIOT TOJILKO IO JIBYM IJIOCKOCTSIM), ROMNYCKaeTcs y3noBas cbop-
Ka ¢ JMHaMHyecKoi BanaHCUpPOBKOM MO ABYM TJIOCKOCTSAM [OCJE YyCTa-
HOBKH KaXJOro yana.

64 OkcnayatTauMoOHHAd 4YacToTa BpaWeEeHHUA
poTopa

Ecau B AMana3oH 3KCIUTyaTalMOHHBIX YACTOT BPALLEHHUST pOTOpPA BXO-
OUT WIU OJIU3KA K HEMY KPUTHYECKas 4acToTa, TO BbILLUEH3JIOXKEHHbBIC
METObI CJIEAYET MPUMEHATH C OONBLLUION OCTOPOXHOCTBIO.

65 HavaapbpHb i aucbHbanaHc

Ecnau n3BecTHO pacnofioXeHue HayanbHoro gucdanaHca Boosib poTopa
(nogknacchl 2a — 2€), TO ero AONMYCTUMbIM HavyalbHbIA aucbanaHc orpa-
HHYEH TOJIbKO BO3MOXHbBIMH 3HAaY€HHUSAMU KOPPEKTHPYIOILMX MaccC B

11
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[UTOCKOCTAX KOppeKUMH. MeToasl 6a1aHCUPOBKU TaKUX POTOPOB HA HU3-
KUX yacToTax BpalieHusa cornacHo 6.6.1 — 6.6.5.

Ecnu pacnpeneneHue Ha4aJibHOrO AUCOAIaHCAa BAOJIb POTOpPA HEU3-
BecTHO (roakiacchl 2f — 2h), To B oOLIEeM ciiyyae HeJlb3 3apaHee yKa3aTh
METOAUKY OATaHCUPOBKH. 3HAYEHHUE HaYanbHOro aMcobanaHca MOXHO Or-
PaHUYUTDh MpeaBapUTENbHO OAJIAHCUPOBKOM OTACJBHBIX 31€MEHTOB. [10-
MyCTUMBIA HadajJbHbIH JgUcOAJlaHC OrpaHMYMBAETCA JAOMYCTUMOM
HArPYy3KOoH Ha MOJIMITHUKHY, 4 TAKXKE XapaKTEPUCTUKAMMU BCEX 3JICMEHTOB
poTtopa. Metoabl GajlaHCUpOBKU poTopoB noaxinaccoB 2f — 2h cornacHo
6.6.6 — 6.6.7.

6.6 MeTo bl OalaHCUPOBKH CoOOpaHHGEBX
poTOpoOoOB Kmacca 2

6.6.1 Ilodxaacc 2a: pomopsi, umerowue oucbanranc 8 00HOU naocKocmu

Eciu u3BeCcTHO, YTO HayaabHbI#H AJUCOANTAHC cOCpeAOTOUYEH B IUIOCKOC-
THU, COBMAJAKILUEH C IMJIOCKOCTBIO KOPpEeKLHUHU, TO POTOP MOXET ObITh
oTOaJIAHCUPOBAH Ha JIIOOON yacToTe BpalieHUs. B 3ToM ciayyae GanaHcHU-
POBKA Ha HU3KHMX 4YACTOTax BpalIeHUS CTOJb Xe 3¢ @eKTUBHA, KAK Ha
paboyeH 4acToTe BpalllCcHHS.

6.6.2 [lodxaacc 2b: pomopsi, umerouiue ducbanranc 6 08yx nAOCKOCMAX

Ecniy¥ U3BECTHO, YTO HAYAILHBIM AUCOANIaHC COCPENOTOYEH B ABYX
TUTOCKOCTSIX, COBNAJAIOUIUX C TUIOCKOCTAMH KOPpPEKLMH, POTOP MOXET
ObITh OoTOANaHCHUpOBAH Ha alO0OK 4yacTroTe BpauicHUsi. B 3ToM ciyuae
OajlaHCUPOBKA Ha HHU3KHUX 4YacToTax BpalUeHHs cTojb Xe 3¢ deKTUBHA,
KaK Ha pabouyei 4acTtoTe BpalllCHHS.

6.6.3 Ilodkaacc 2c: pomopst, umeroujue ducbasanc 8 Gonee uem 08yx
NnA0CKOCMAX

Ecnu potop coctouT U3 DoJsiee 4yeM IBYX 3JIEMEHTOB, pPa3HECEHHbIX
BAOJIb OCU pOTOpa, TO, KaK MpPaBUIO, TAKOK poTop UMeeT Gosee ABYX
II0cKOCTeER Koppekuun. Hu3kouyacroTHas GamaHCUpOBKA OoKaxeTcs 10-
CTAaTOYHOM, ecau coOaaanT TpebosaHus K cOopke poTopa U Mephl
[TpeaOCTOPOXHOCTH, YKa3aHHbIe B 6.3.

Cneayer OTMETUTDb, YTO MpU COOPKEe pOoTOpa MOTyT BO3HUKATb Aedop-
Mauuu Basa. OHU MOIYT YBEJIUYUBATHCS MMPHU paboTe ¢ BLICOKOH YaCTOTOH
BpalLEeHMUSI.

B oTaenbHbIX cayyasix MpyM HAIMYUM IHAYUTENbHOTO AMcOasnaHca
OQHOIo U3 3JIEMEHTOB LEe1eco00pa3HO BBINOAHUTL €ro 0ajgaHCUPOBKY A0
YCTAHOBKH, 4 3aTe€M IPOBECTH OaTaHCUPOBKY poTOopa.

6.6.4 Ilooxaacc 2d: pomopwui, umerowue pagHoMepHO uau AuHelHo pac-
npedenerHwuld oucbanranc

Ecay gucbanaHc paBHOMEPHO pacripeneieH no JiMHe potopa (Hanpu-
Mep TpyDa), TO NpU COOTBETCTBYIOILEM BbIOOpPE IBYX TUIOCKOCTEN KOppeK-

12
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UMM HU3KOYACTOTHON OaJaHCHUPOBKOH MOXHO NOOMTHCS YIOBJIETBOPH-
TeAbHOW pabOThl pOTOpaA BO BCEM JMaNa3oHe YacTOT BpalICHUS.

Ona onpeagesieHUs MOJOXEHUS TUIOCKOCTER KOppeKUMH, obecrneynBa-
oKX Hanbonee 3¢pdpeKTUBHYIO 6ATAHCUPOBKY, CJEAYET MPOBECTU UCIIbI-
TAHUSA HECKOJbKUX OJAHOTHUMHBIX POTOPOB, MMEIOLIMX aHAJOTHUYHOE
OCEBOE paclripeneyieHye aucbananca.

[lonoxeHUE MNMAOCKOCTU KOPPEKUMUHU OMNpENECHslOT pPaCCTOAHHUEM [0
NOJUIMIMTHHUKOB. OrNTUMAJIbBHOE paccTosiHUe — 22 % OT pacCTOSIHUSI MEXNY
MOAIUUITHUKAMHU JUISt POTOPOB CO CJIEAYIOIUMMU XapaKTePUCTHUKAMMU:

— MEXOTIOPHbIA POTOP;

— poTOop 0€3 KOHCOJIbHBIX YacTeil ¢ paBHOMEPHO pacrnpeae/ieHHbIM
AncbanaHcoM;

— POTOpP C NMOCTOSAHHOMN HU3rUOHON XECTKOCTBHIO 110 IJIUHE;

— POTOpP C CHMMETPUYHBIM PACIOJIOXEHHEM IJIOCKOCTEH KOPPEKLUHU
OTHOCHUTENIBHO CEPEANHDI;

— poTOp, padboyasi YaCTOTa BPALLEHHUSI KOTOPOIro 3HAYUTEJbHO HUXKeE
KPUTHYECKOM YaCTOTHI.

Ecau 6anaHcHpoBKa C MOMOLLBIO ABYX MJIOCKOCTEH KOPPEKILIMH HE AaeT
YIOBJIETBOPUTENbHbIX pe3yJbTaTOB, pOTOp MOXeT 6alaHCHpOBaTh HA HU3-
KHX 4acTOTax BpalUCHMUS C UCITONb30BAHHUEM TPEX MJIOCKOCTENH KOPPEKLIUMU
B COOTBETCTBUH C NMpUIIOXeHUEM B.

[Ipu 3TOM HEOBXOAMMO paccUUTHIBATD AOJI0 HaYalbHOro nucbanaHca
poTOpa, KOTOPbIH N0JMIXeH ObITb YCTpaHEH B LIEHTPAJbHOM ITJIOCKOCTH
KOPPEKLIHH.

6.6.5 Ilodxaacc 2e: pomopui ¢ Hcecmxum cepoe4HUKOM

Tak kak aucbanaHcoM rHOKMUX LleeK MOXHO MNpeHeOpeub, poTop C
XECTKUM CEpACYHHUKOM MOXET ObITh oTOAIaHCUPOBAH HA HU3KHUX YACTO-
Tax Bpalll€HHUS C MOMOLIBIO IVIOCKOCTEN KOpPpPEeKUHUH, PACITOJOXEHHBIX Ha
XECTKOM CepIcUHHKE.

6.6.6 [oodkaacc 2f: cummempuurvie pomopsi ¢ 02PAHUHEHHBIM HA4AAbHIM
ducbasarncom

Ecnu Kaxablit aeMeHT poTopa balaHcupyloT nepen coopkoii nno 6.3.1,
TO MOXHO OIrpaHUYUTLCA HU3KOYACTOTHOM balaHCUPOBKO#M, €CJ/IM HAYaAJIb-
HbIA aAucOanaHc cobpaHHOro poropa HaXoAMTCS B JOMYCTUMBIX TIpejeax.
[TlockonbKy oceBoe pacrnpeneneHue aucbaiaHca rnocie cOopku poropa
HEU3BECTHO, 4 MaKCHUMAaJIbHAas 4acToTa BpalllcHUA POTOPOB 3TOrO IOJI-
KJlacca 3HAYUTENbHO OTJIMYAETCHA OT BTOPOM KPUTHYECKOHM YaCTOThI,
caMbIM HebOnarornpuaTHbIM OyIeT ciay4an, Korna yrjibl ZMcOasaHCcoB 3Jie-
MEHTOB COBIIafaloT. B 3TOM Cilyyae MaKCUMaJIbHOE 3HaYeHHE HAYAJIBHOTO
nucbanaHca, KOTopbIiA MOXeT ObITh YCTPAHEH C INMOMOILLBIO IBYX ILIOCKOC-
Te}l KOppeKLIMH, ONpeacsioT OnbITHLIM NyTeM. [lpu U3BECTHBIX AAHHBIX
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00 U3rHOHOM XeCTKOCTH BaNa, NOJATIUBOCTAX MOAIUUITHUKOB U T.J1. MOJNIE3HO
[IPOBECTU MpeaBaAPUTEIbHBIA AaHAINU3 BIUSIHUA HAYaJIbHbIX AUCOAIAHCOB Ha
paboTy pOTOpa C UCNONb30OBAHUEM MAaTEMAaTUUECKUX MOIEJIEN.

6.6.7 [Tooknaccet 2g u 2h: pomopsl ¢ 02PAHUHEHHBIM HAYANbHHM Oucbha-
AAHCOM

OnpIT NOKA3bIBAET,YTO CUMMETPHUYHbBIE POTOPLI (Moak/jacc 2g), OTBe-
qapue TpebGoBaHuAM 6.6.6 U uMeroliMe TpeThIO (IOMOJHUTENbHYIO)
HEHTPAJIBHYIO IUIOCKOCTb KOPPEKUXUHU, MOTYT ObITh 0TOAJIAHCUPOBAHbI HA
HU3KWX 4YaCTOTaX BpAlLEHUS MPU YCITOBUHU, YTO UX HAYaNbHbIA AnUcOaNaHc
HE IpEeBBILLIAET YIABOCHHbLIA Ha4YaJdbHbIA AUCOANIaHC, YCTAHOBJIEHHBIN B
COOTBETCTBUU C 6.6.6.

[TpakTuka nokasniBaer, 4Tto oT 30 go 60 % HavanbHOro AucOanaHca
CJEAYET YCTPAHATH B LHEHTPANBHON MJIOCKOCTU KOPPEKUUU.

st aCHMMETpHUYHBIX poTOpoB (noakiacc 2h), He oTBeYyarolUX Tpe-
boBaHuAM 6.6.6, npoBeast aHATU3 B COOTBETCTBHUHU C 6.6.6, MOXHO yCTa-
HOBUTb  MAKCHUMJIbHBIA  AONYCTUMBIA  HayalbHbIK  JAUCOATIAHC,
MOAMAI0UIUHCA YCTPAHEHUIO B IPOU3BOJIbHO 33JaHHOM niockocTu. OaHa-
KO 3HAYE€HHUE pACCYUTAHHOIO TAKMM 0DOpa3oM JONYCTUMOINo HayaJbHOIo
aucbasaHca MOXET OKa3aThCs CAUILKOM MaJIbIM, YTOOBI METOJ ObLI NMPU-

MEHHUM Ha NnpakTuke. B 3TtoM ciayyae HeobxoauMo BbiOpaTh ApyromM METO,
HanpuMmep, NnoclieIoBaTe/IbHYI0 6anaHcupoBky (6.3.2).

7 BATAHCHPOBKA POTOPOB KJIIACCOB 3, 4, 5

7.1 MetTog 6anaHCUPOBKU pPOTOpPOB Kmnacca 3

7.1.1 Obwue nosroxncernus

CyluecTBYIOT aBa MeToda 6ajlaHCUPOBKU POTOPOB ITOro Kiacca: Oa-
JJAHCUPOBKA Mo MoJaM U MeToJ Ko3¢hPULIMEHTOB BAUSAHUSA. B OonblLIHH-
CTBE CJIy4da€B Ha MpPAKTUKE METoJl DANAHCUPOBKU Npenacrasaser coO0#
couetaHue OoOOMX METOHOB M MpeobjiamaHue TOro MM HHOro M3 HHUX
OnpeaeasieTcss KOHKPETHbBIMU YCIOBUAMU. OOWH U3 TaKUX METOHOB Oa-

JTAHCHUPOBKU NpUBEAEH B 7.1.5, HO cjIeAYET UMETb BBUAY, YTO B OTAENbHbIX
CJiy4asix BO3MOXHDbBI ero Mogudukaluu.

7.1.2 Onopst pomopa

JAMHaAMUUYECKUEe XapaKTePUCTUKHU MOALLIMITHUKOBBIX ornop dajaHcHupo-
BOYHOIO 00OpyaoBaHUA cieayer noadbupartb, 10 BO3IMOXHOCTH, TaKHM
oOpa3oM, 4To0Ob!l BOCIIPOU3BOAWIUCE VCIOBUS OMMUPAHUA POTOPA B MAlLIU-
He. bnaromapsi atoMy Moabl BUOpalMy poTopa B 3KcCrulyaTaliMu OyayT
BOCIIPOM3BEAEHbI U B DAJITAHCUPOBOYHOM 00OpPYAOBAHUU, YTO UCKITIOYAET
HEOOXOIUMOCTDh €ro 0aJJaHCUPOBKH HA MECTE.

Ec/iiv poTOp UMEET KOHCOJIb 3HAUYUTEIBHON MACChl WK MaJIOH XeCT-
KOCTH, a B MAalIMHE KOHCOJIb OMUPAECTCA Ha COOCTBEHHYIO OIOpYy, TO H
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npu OanaHCUPOBKE OOJXHA ObiThb NpeaycMOTpeHa AOMOMHUTENbHAsA
oropa.
7.1.3 Hamepumenwvnas cucmema

JHdnsa usMmepeHuss BUOpaUUU poTopa, MOAIUMITHUKA HUJAU OMNOPbl HIH
Harpy3kyd Ha MOAIUMIMHUK YCTAHABAMBAIOT COOTBETCTBYIOLIME HATUYMKH.
CucteMa OO/MKHA U3MEpATb aMIUIMTYAY FapMOHHUKHM CHIHana 4acTOTOH
BpalLlCHUSI, a TAKXE a3y 3TOH rapMOHUKHU OTHOCHUTEJBHO NMPOU3BOJbLHO
BbIOpaHHOro (PUKCHUPOBAHHOIO OCEBOro ce4yeHUs portopa. B kayectse
aNlbTEPHATUBHOIO BapHaHTa MOTYT UCMONb30OBATHCH U3MEPEHUSA KOCHHYC-
HOHU U CHHYCHOM COCTAaBJSAIOLLUX TAPMOHHUKH.

Annaparypa, UCrnoJibdyeMasi i 6aiaHCUpPOBKY Ha MECTE YCTAHOBKH
MaLUHUHBI, NOJXXHA COOTBETCTBOBATH CJICAYIOLLUUM TpeOOBAHUSAM:

— TMOrpeuiHOCTb U3MEpPEHHUs caBUra ¢asbl BUOPOCKOPOCTH HIHU BHUD-

poriepeMeLLeHUA Ha PUKCUPOBAHHOM YacToTe BpalleHUs He Oosee +1 °;
— TOIpELIHOCTb U3MEPEHUA YACTOThl BpAalUEHUA pPOTOpa — HeE OoJiee

+11 %, mist poTopoB CTALIMOHAPHbLIX NMAapOTYPOMHHBIX arperatoB — IO
[TOCT 126875;

— OCHOBHAast NpUBEAECHHAA MOTPELIHOCTb U3IMEPEHUS! aMIUIUTYIHBIX
3HAYEHUH COCTABRIKIOLIUX BUOponepeMeLLIECHUS U BHOPOCKOPOCTM Ha Yac-
TOTEe, paBHOM YacToTe BpalleHUsi, — He OoJsiee +15 %.

JaTuuKH U yCTpPOCTBA UX KpeMnaeHHUs He JOLKHbl HMETh PE30HAHCOB
npy a1000M yacrore BpallUCHUSA B paboyeM aMamnas3oHe.

7.1.4 Hu3xouacmomnuas 6anrancupoéxka

OnbiT NMOKa3blBaeT, YTO Mepeld BbICOKOYACTOTHOH OalaHCHPOBKOM
Lesecoobpa3zHo NMPOBOAUTh HU3KOYACTOTHYIO OaNaHCHPOBKY OCOOEHHO
TeX pOTOPOB, pabOTbLI KOTOPbLIX MOXET IMPOUCXONUTL HA NMEPBOH KPUTH-
YeCKOH 4yacToTe BpallcHUs. B oblieM ciyyae HHu3ko4yacTtoTHas GajaHCH-
poBKa Heobs3aTe/IbHA U MOXHO Cpa3y INPUCTYIIUTb K BBICOKOYACTOTHOM
DanaHcUpoOBKe.

7.1.5 Bwmcoxouacmommuas 6asrancuposxa no mooam u3zzuba pomopa

HamepeHnss BekropoB BHOpallMM (MJIM CWI) TMPOBOOAT HA 4YAaCTOTE

BpalllceHHUS. BbICOKOYACTOTHYIO OaIaHCHPOBKY BBIMTOJHAIOT CACAYIOLLUMM
obpa3oMm.

7.1.5.1 TlpuBectu potop BO BpallleHUE YACTOTOM, Oe3omnmacHor s
paboTbl, HO OJIM3KOH K MnepBoil KpuTHUecKoi. OOO3HAYUTD 3TY YACTOTY
nepBo O0aj1aHCUPOBOYHOIA.

HM3mepuTb BeKTOpbl BUOpALIMM WJIH CHJ1 B YCTAHOBHUBIUEMCS PEXHUME
BpallleHHUs potopa. Ilepen o6paboTkoit maHHBLIX cAEAYET YIOCTOBEPHUTHCA
B UX MOBTOPSAEMOCTH, [UISt YEr0O MOXET MOTpeOOBATHCSA HECKOJBKO ITYCKOB

poTOpa.
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[IpuMedaHHe—JInd poTOpOB HEKOTOPbIX TUMNOB, HaNpHMep pOTOpOB TYpOHH,
KOTOpbIE NpeTEpnesaioT U3MEHEHUST HATATOB AMCKOB Ha 4acTOTaxX BPalieHHS, OIM3KHX
K KPpUTHYECKHMM, PEeKOMEHIyeTcs nNpeapapuTe/ibHas DanaHCHpOBKa, 3TO NO3BOJIMT Pa30-
rHaTh POTOP OO IKCIUTYaTaUHOHHOMR YacTOThi BpalLleHUS WM Bblllie, YTOObI AUCKH 3aHSTH
OKOHYaTe/NbHOe NojsioXeHUe. ToNbKo nocje 3Toro cneayeT NpoBOAUTb OKOHYATENBHYIO
OanaHCUpPOBKY.

7.1.5.2 YcraHoBUTb Ha poTOp MpoOHBbIE I'Py3bl, MOAOOpAHHbIE TAKUM
00Opa3oM, 4ToObl BbI3BaTh 3HAYUTEJIbHbIE U3MEHEHUS BEKTOPOB UCXOHOH
BUOpaLUU WIM CHUJI Ha YACTOTE MEPBON MOJDI.

Ecan HU3KOYAcTOTHYIO OalaHCUPOBKY POTOPOB HE IPOBOAUIU, TO
HY>XHO YCTAaHOBUTb OAMH MNMpOOHbIN rpy3. ECiKu poTop CHMMETpUUYEH, TO
rpy3 cjaenyeT yCTaHaBJIUBATh MOCEPEAUHE pOTOpA.

Ecnn Hu3KovyacToTHasi OaJlAHCUPOBKA IMpoBeAcHa, NpPOOHbIE€ Ipy3bl
nogodparh Tak, 4YToObl HE HApylIUJAACh YPABHOBELUEHHOCTb HA HU3KHUX
YacTOTaX BpallEHHUS.

7.1.5.3 IlpuectH potop Bo BpauieHHe no 7.1.5.1, H3aMepUTb BEKTOPbDI
BUOpaLMHU (CHUJ) U yOenuTbCcs B IMOBTOPSIEMOCTU JAHHbBIX UIMEPEHUIA.

7.1.5.4 Ilo panHbiM 7.1.5.1 1 7.1.5.3 BBIYUCAUTD JAHHAMHYECKUE
Ko3adpPHULIMEeHTbl BAUMSIHUSA Ha MepBOM OanaHCUPOBOYHOH 4acToTe.
[locne atoro cneayer paccyuTaTb KOPPEKTUPYIOLIHE MAacCbl U HX
YIJIOBOE ITOJIOXKEHHUE. YCTAHOBUTH KOPPEKTHPYIOLLIME MAaccChl, CHAB Mpo0-
Hble I'PYy3bl.

[lopsinok onpeaeneHust Ko3pdULUEHTOB BJIUSIHUA U pacyeTa HA MX
OCHOBE KOPPEKTHUPYIOLLUX I'PY30B MPUBENECH B ripujioxeHUu H.

Crnoco6 rpadpuyeckoro onpeneseHUsi KOPPeKTUPYIOLLMX MACC U HUX
YIJIOBOTO ITOJIOXKEHUSI YKa3aH B npujoxeHUuu Q.

[Tocne BBINOJIHEHUS 3TOUW omnepallMy BpallleHUe poTopa HAa 4YacToTax
BbIlLI€ MEPBOA KPUTUUYECKOHU HE JOJIXKHO COMNMPOBOXAATHCA 3HAYUTENbHBIM
YBEJIMYEHUEM BUOpALUUK (MU CUabl). ECU 3TO He BBITNOJIHSIETCH, clieayeT
nmosroputh 7.1.5.1 — 7.1.5.4 Ha 4acrore, BO3MOXHO Oojnee OJU3KON K
[MEPBOU KPUTHUYECKOH 4YACTOTE BpALLICHMUS.

7.1.5.5 IlpuBectn poTop BO Bpaull€eHUE YaACTOTOM, Oe3omacHoM A
paboThl MalUUHbI, OJU3KOH KO BTOPOH KPHUTHYECKOH, ODO3HAYUTH €€

BTOpOoil OajNaHCUPOBOYHOM uyacToTOoil. HU3MEepUTb BEKTOpPbl BHOpALIMH
(CuJIbl) Ha 3TOM YACTOTE B YCTAHOBUBLLUEMCS pEXHUME BpalLiCHHS.

7.1.5.6 YcTraHOBUTb Ha pOTOp CHCTEMY NMPOOHBIX I'PY30B, pa3MECTHB
UX BOOJb poTOopa Tak, 4ytoObl HAa BTOpo#l OasaHCUPOBOYHOH YacToTe
BhI3BATb 3HAYUTEJIbHbIE UBMEHEHHUA BEKTOPOB BHOpaLuu (CHJIbI), HO HX

BJIMTHUE HAa YpPOBEHb BUOpallMU HA NepBOM KpUTUYECKO#M yacToTe ObLIO
Obl HE3HAYUTEJIbHBIM.

7.1.5.7 TlpuBectu potop BO BpalllgHHE CO BTOpoi 0anaHCUPOBOYHOM
YaCTOTOM U U3MEPUTDL BEKTOPbI BUOpaUUHU (cui).
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7.1.5.8 Mo naHHbIM 7.1.5.5 1 7.1.5.7 BBIMUCITUTS KOIPPHLIMEHTDI AHU-
HAMHYECKOTO BAUSTHMSA CUCTEMbI NTPOOHDLIX IPY30B HA BTOPOH DanaHcupo-
BOYHOH 4ACTOTE.

PaccyMTaTh CUCTEMY KOPPEKTUPYIOLLIMX MACC, KOTOPbIE HE HAPYLUAKOT
YPABHOBEILIEHHOCTh HAa HU3KUX YACTOTAX Bpall€HUA, HO MO3BOJAIOT UC-
KJIIOYUTh BIAUAHUS AucDanaHca Ha BTOpou OANAHCHPOBOYHOMU 4acToTe.
YCTaHOBUTb Ha POTOpE 3Ty CUCTEMY KOPPEKTUPYIOUIUX MacCC.

[Tocse BBIMONHEHUS 3TOM Orepauvy BpalleHUE pOTOpA HA 4acToTax
BpallleHUSI HE HOJIXKHO COIMPOBOXIAThCH 3HAYUTENbHBIM YBEJIHUYEHUEM
BUOpaL Uy (cuabl). Ecan 3To He BbINosHAETCA, CleayeT NOBTOPUTL 7.1.5.5
— 7.1.5.8 Ha yacToTe BANaHCUPOBKHU, BOIMOXHO BoJiee OMU3KON KO BTO-
POH KPUTUYECKOH.

7.1.5.9 Ilpononxarth OaiaHCHPOBKY MO BbIILEONUCAHHOM METOAMKE Ha
yactoTrax OaJJaHCUPOBKH, OJU3KUX K IAPYrMM KPHTHYECKHUM YACTOTaM,
BIJIOTb A0 MaKCHMMaJibHOW 3KCIUlyaTALIMOHHOM 4acToThl. Kaxnasi HoBas
CHUCTEMA MPOOHBbIX MPY30B JOJXKHA noadbupatbecs TAKUM 0Opa3oM, 4YTOOBI
OKa3bIBaTh 3HAUMUTE/IbHOE BJAMSIHUE HA COOTBETCTBYIOUIEN DATaHCUPOBOY -
HOH YacToTe, HO HE HapylIaTb JOCTUTHYTONU YPABHOBELIEHHOCTH Ha OoJiee
HU3KHMX yacToTax. PacnpeneneHue nmpoOHbIX IPy30B MOXHO YCTAHOBMTD
OMbITHBIM MYTEM WU pacyeToM. Ui Kaxaoro cayyast BBIYMCASIOT CUC-
TEMY KOPPEKTUPYIOLLMX MAcCC, HCXOASI U3 COOTBETCTBYIOILETO KO3IPPHULIH -
€HTa OMHAMHUYECKOro BJMAHUS CUCTEMbl MNMPOOHBLIX Ipy3oB. CuUcTeMma
KOPpPEKTHUPYIOLLIUX Macc OOJIXHA OKa3blBaTb MUHHUMAJIbHOEC BJUSHUE Ha
yacTtoTax, rae banaHCHUpOBKa yXe MnpoBeaecHa, Ho obecrieyuBaTh yCTpaHe-
HUe aucbanaHca Ha yacTtoTe O6anaHCUPOBKH.

7.1.5.10 Ecau, TeM He MeHee, Ha 3Toi cTtanuMy OajlaHCUPOBKHU OyIeT
COXPAHATHCA 3HAYMUTENbHAst BUOpauusi (MK OONbLUME 3HAYEHUSA CHUJ1) B
AXana3oHe paboyux 4acToT BpailleHUsl, caeayeT MoBTOpUTb 7.1.5.9 Ha
yacToTe OaAIaHCUPOBKH, OM3KOH K MAKCHUMAJIBHO AONMYyCTUMOK. B naHHOM
cJiyyae OajJaHCHUPOBKA HA yacTtoTax, OMM3KUX K KPUTHYECKUM 4aCTOTaM,
oCTasibHbIX (0osee BbICOKHX) MO AJISi BbIABJACHHUS HUX BO3JECHCTBUA Ha
POTOP MOXET 0Ka3aTbCA HEBO3IMOXHOM.

fpuMeyvyaHunsn

I HexoTtopble THNIL POTOPOB A0 OKOHYAHUSA CANAHCHPOBKK MOXHO Be30MacHO NycKaTh
Ha BCEX MM XE TOJBKO Ha HCKOTOPbIX KPHUTHUYECKUX 4YACTOTaX BpaulcHUA. B Takom
caydae YyHCao TpeOyeMbiX NMYCKOB MOXeT ObiTh YMEHbUICHO.

2 CnenyeT oTMETHTb, YTO BLILICONUCAHHAR METOAWKA NPEANONaracT HajlH4YHe NHHEH-
HO# CBA3H MeXay BeKTopaMy aucbanaHca U Bubpaunu (cuabl). B oTaeAbHbBIX ciydasx
3TO YCJIOBHE MOXET He BBIMOMHATLCA, HaNpUMep, KOoraa HaYanbHbIH AHCOaNAHC OYEHb
BEJINK, 4 POTOp ONHpaeTcss Ha MOALIMMHHKH CKOAbXEHHA. B CBA3U C 3ITHM MOTYT
notTpeboBaTLCA MOBTOPHBIC onpeleacHUs Ko3PPHUHEHTOB BIUAHHUA, Korga BHDpaiius
WAHU CHABI YMEHLLUIATCH 1OC/e NpeABapUTEIbHON DQTOHCHPOBKH,

3 Ha npakTuke ONMCAHHYIO METOANKY WK €€ BAPUAHTBI MOXHO YCOBEPDHICHCTBOBATL
[MIPUMCHEHHEM KOMIMBIOTEPHbLIX MTPOrpaMM, aBTOMATH3IHPOBAHHOA DANAHCHPOBKH.
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72 MeTong 6anaHCUPOBKH poTOoOpoB Kinacca 4

PoTopb! faHHOro Kjiacca MOryT ObITh OTHeCeHb! K Knaccam 1, 2 unu 3,
HO UMEIOT OAUH WiIn Oosiee THOKUX 3JIEMEHTOB WM 3JNEMEHTOB ¢ TMOKOH
¢Bs13b10. HeypaBHOBELIEHHOCTb POTOPA MOXET UIMEHATLCH B 3ABUCUMOC-
T OT UBMEHEHMUS YacTOTbI BpallicHUA.

PoTtopbi 3TOro Kiacca kiaccupuumupyioTcsi No ABYM KATETOPHSIM:

— pOTOPLI, JUCOATAHC KOTOPbIX U3MEHSAETCA HENPEPBIBHO C U3MEHE-
HUEM YaCTOTbl BpallleHHMsi, HAlIpUMEP BEHTUNAATOPbI C PE3UHOBLIMU JI0-
NacTIMU;

— PpOTOPbI, AUCOANIAHC KOTOPbIX USMEHSACTCA N0 HEKOTOPOH YACTOTHI
BpallleHHUS, a 3aTeM MpU €€ MPEeBbILLEHUH OCTAECTCS [MTOCTOAHHBIM, HAINPHU-
MEep pOTOPBI OJHOPOAHbIX ACHHXPOHHBIX 3/NEKTPOABUIaTe/IeH C LIEHTPO-
OeXXHbIM MYCKOBBIM BBIKJIIOYATEJIEM.

PoTopbl nepBoit Kateropuu 0aaHCUPYIOT Ha TOH YyacToTe BpallcHUS,
JUISE KOTOPOH HOPMHUPYIOT YPOBEHb BUOpALIMU.

Potopsl BTOpOi1 Kareropuu OaJaHCHUPYIOT HA JIOOOK yacToTe Bbille
TOH, IIPpU KOTOPOH NpeKpallaloTcsa U3MEeHEeHHUA AucbanaHca.

[TpuMeuaHue— BausgHue rsOKux 31eMEHTOB MOXHO CBECTH JO MHHHUMYMa Npu
[IPOEKTUPOBAHUY pPOTOPA M MNPAaBW/ILHO PACCHUTAB HX pa3MElUIeHHE HA poTOpe, HO
HeobXOAMMO HMMETh BBHIY, YTO IS POTOPOB JAaHHOTO KJ14CCa BO3MOXHO JOCTHXEHHE
YPABHOBEIICHHOCTH TOJIbKO Ha OAHOH Y4acToTe WIM B OrpaHWYEHHOM /[AHANa3oHe
4acTOT

/7.3 Metoan O0aNaHCUPOBKU POTOPOB KJaacca J

A1 HEKOTOPBIX BUAOB 'MOKHUX POTOPOB, KOTOPbHIE MPH JOCTUXKEHUH
3KCIUIyaTallHOHHON 4YaCcTOTh! BpalUEHUS MPOXOAAT OAHY WIKH HECKOJIbKO
KPUTHYECKMUX YACTOT, MOXHO OrpaHU4YUTHCH OaNaHCUPOBKON TOJMBKO Ha
ONHOM 4YacToTe, KaK npasuiio, padboyei. OObIYHO pOTOpPHI ITOrO Kijacca
YIOBJETBOPSIOT, MO KPahHENR MEPE, ONHOMY U3 CIIENYIOLLUX TpeOOBaHMNM:

— pasroH poTtopa A0 MAaKCHMAaJbHON CKOPOCTH (TaKXe U TOpPMOXeE-
HUE) TIPOUCXOAUT HACTONbKO OBICTPO, YTO BUOpaAUUss HA KPUTHYECKUX
4aCTOTaX HE YCII€BAET MPEBBICUTDh LONYCTUMBIN YPOBEHBD;

— JIeMIIpUPOBAHHUE CUCTEMBI JOCTATOYHO ISl TOro, YToOB BUDpaLIUs
Ha KPUTHYECKHUX 4YACTOTAX HAXOOMUJIACh B JOINYCTUMBIX Ipeaenax;

— MOALUUIMHUKOBLIEC ONOPHI HE AAIOT BO3MOXHOCTU BO3HUKHYTH HeE-
XeJlaTeJIbHOM BUDpaliu;

— JIOMYCTUM BBICOKHUH YpOBEHb BUDOpaALIMK HA KPUTHYECKUX YACTOTAX;

— poTtop paboraetr Ha paboueit yacrore MIUTEIbHOE BpeMsi, TAK 4YTO
YCJIOBUA NMYCKAa/OCTaHOBA, HEIIpUEMJIEMbIE TPH YACTbIX NMYCKaX, MOXHO
CUUTATH JONYCTUMBIMH UIAA 3TOrO caydas.

Ecau onopbl orpaHMYUBalOT BUOpauMio, 0COOEHHO BaXHO, 4YTOOBI
KECTKOCTb onop 0a/1aHCUPOBOYHOIO CTAHKA COOTBETCTBOBAJIA XECTKOCTH
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OMop MauUIKUHbI. ITO obEecneynBaeT BOCMIpPOU3BEIEeHHE HA DalaHCHPOBOU-
HOM CTaHKE TeX X€ MO poTopa, KOTOpbi€ OH UMEET B MALLIMHE.

Hcxons u3 npeanonoXxeHus, YTo OAHOTUITHbIE POTOPbl UMEIOT CXOXee
pacrnipeaejieHue JucbasiaHcoB, MOXHO BbIOpAaThb ONTUMANIBHOE MOJIOXKEHUE
IIOCKOCTEN KoppeKUHU. [1pH 3TOM MOXET 0Ka3aTbcst AOCTATOYHO UMETD
JIB€ TUJIOCKOCTH. Kak ciaeacteue, yxe npu dOanaHCUpOBKE MO HU3ILUUM
MOJaM, MOXHO JOOUTBCA MHUHHUMAJILHOIO OCTATOYHOTO AUcCOANaHca, YTO
NMO3BOJIMT CBECTU 1O MUHMMYMa BUOpALMIO HA KPUTUYECKUX YACTOTaAX.

8 OLIEHKA KAYECTBA bAJIAHCHPOBKH

B 3aBUCMMOCTM OT Kjlacca MU HA3HAYECHUS pOTOpPa OKOHYATENbHOE
KayecTBo OaJJlaHCUPOBKK MOXET OLIEHUBATbCK JIMOO NMO 3HAYEHUSAM BHUO-
paluXH B YCTAHOBJEHHBIX TOYKAX H3MEpEeHUS, TUOO MO OCTATOYHOMY IHC-
OajlaHCy B onpefie/IeHHbIX MJIOCKOCTAX KOPPEKLHH.

[IpuMeyaHue— [pu MENKOCEPUHHOM NPOUIBOACTBE MOXHO NPUMEHATL YIIPO-
lLeHHble METObl OLIEHKH O CPABHEHHIO C ONMUCAHHLIMH HHXE.

8.1 PoTopb, OULEHKY KayecTBa O6anaHCHQPpOB-
KU KOTOPBIX MpOBOASAT MO MHUIMEpPEHUAM BHUO-
pauudHU C MOMOWDLbIO BBICOKOCKOPOCTHOTO
ODAaNaHCUPOBOYHOTOo o0OopyaoBaHHUIH

8.1.1 Tpebosaruna k ucnsmamensrnomy ob60pydoeanuio

B cnyyae, koraa coOCTBEHHbBIE MOIbI POTOpPA B 3HAYUTEAbHON CTEINEHU
onpenensiiorcd IMHAMUYECKUMHU XapaKTEpUCTHKAMH ornop, HeobxoouMo,
4yTOOBI ONMOpPLI OOOPYAOBAHUSA U MAILIMHb! UMEJIM aHANOIMYHBIE XapaKTe-
pucTUKHU. Hanpumep, nepBasi KpUTHYECKAs 4YacToTa poTopa B OMnopax
OA1aHCUPOBOYHOTO YCTPOMCTBA HE JOJXHA 3HAYUTEJIbHO NMPEBbILLIATD 3TY
4acTOTYy ISt poTOpa, YCTAHOBJIEHHOro B MalllMHE. JTO MO3BOJSET UCCIE-
I0BaTb BCE€ MOIbI HA DATAHCUPOBOYHOM O0OPYAOBAHUM.

Ecau KoHcoab poTOpa B MalUUHE UMEET ONOPY, TO K MPHU UCTIBITAHUAX
It Hee DOJIXHA ObITh NpeAyCMOTpPeHAa aHAJIOTUYHAA ornopa.

Ecnu xoHconb poTtopa B MAalUMHE HE UMEET ONMOPHI, TO U MPHU HCIIbI-
TAHUAX OMOpPY HE NMPUMEHSIOT.

Ha xopnyc nommMmnHUKa B OAHON IJIOCKOCTH YCTAaHABJIWBAIOT IBA
NaTYHKA NEPNEeHAUKYAAPHO APYT K APYTY. JTO MO3BONAET pErMCTPHPOBATD
BEPTUKAIBHYIO H FOPHU3OHTANILHYIO KOMIOHEHTBI BROpaLIU K.

KpoMme Toro, mis uaMepeHHt BUGpauuu poropa MOXHO NMPUMEHSATD B
KayeCcTBE ANbTEpPHATUBHLIX UIAH NOMOJMHUTEJbHBIX AATYHKH OTHOCHUTEJIb-
HON ¥ aOcostoTHON BUOpaLMM Bana. UX Takxe ycTaHaBAMBAIOT B ONHON
IUIOCKOCTH noa yriioM 90 ° mpyr K apyry. U3Mmeperus subpauuu poropa
OOMOJMHHUTENBHO K U3MEPEHUAM BHOpauuu Ha Koprycax NMOALUMITHUKOB
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HauboJiee Lesiecoobpa3Hbl IUIA POTOPOB Kiacca 3, 0COOEHHO U TOYHOTO
ofpeaesieHUsS Moa poTopa.

Bo Bcex ciiyyasix pe30HAHChI KpenexHbIX YCTPOUCTB JaTYUKOB BO BCEM
JMuarnasoHe 4yacToT UCMbITAHUN dOJMXKHbI ObITh UCKJIIOUEHDI.

CUrHasibl JAaTYUKOB NOJDKHBI MOCTYNaTh HA YCTPONUCTBO, CMOCOOHOE
BHLIEJASITh U3 HOJMFapMOHHUYECKOH BUOpaUUM rapMOHHUKY YaCTOTOH Bpa-
HIEHWUA, TAKXKE U KOTIa 4YacToTa BPAILCHUSA U3MEHAECTCH B peXuUMe Bbibera
potopa. [lpuBoa poropa He A0JiXeEH BAUATL HA €ro BUOpaUHUIoO U Havanb-
HbIA AncOaNaHC.

[IfpyuMeyanHe— Y106l y1OoCTOBEPHTLCS B TOM, HTO NMPHBOA HE RIHAET Ha
HauyaabHbIA AKCOANAHC, ciaeayeT MPOBEPHYTL COCAMHHUTENbHYIO MydTy Ha 180 * OTHOCH-
TeJBHO POTOpPa W H3MEPHUTh BEKTOpPbI BHOpaLIMKH HA HWIKOH 4YaACTOTEe BpalLleHHA, KOTAA
HE NPOABASETCsi ANHaAMHUUeCKUit H3TKO potopa [ns ycTpaHeHHMA NOFPelHOCTH NPOU3I-
BECTH BEKTOPHOC BbIYMTAHME HA 4acTOTE BpallUcHHSA

8 1.2 Memoduxka ouenku

Potop npuBecTH BO BpalUeHHUE, pa3roHSAsT €ro ¢ YCKOpPEeHUEM, TMNpH
KOTOPOM H€ MPOUCXOAMUT CI1aXHUBaHHE NMUKOB BUOpaLMH. Bce sipko Bbl-
paXecHHble MUKW BUOpaUHUU cneayeT U3MepATh B AMala3oHe 4YacToT Bpa-
weHuss ot 70 % nepBOH KPUTHUYECKOH 4YAaCTOTbl A0 MAaKCHMAaJbHOM
YACTOTbI BpalLlEHUA NMPHU IKCIJIYATALIUMU.

[IpononxuTeabHOCTh BpaLIEHUsSI poTOpa HA MAaKCHMMaJbHON paboyew
4acTOTE NOMKHA ObiTh AOCTATOYHON, YTOOb! YCTPAaHUTL 3¢ deKThbl nepe-
XO4HOro pexruma. B ycTaHOBUBLIEMCSI peXHUME CJEAYET U3IMEPUTH BUOpA-
LIMI0O Ha YacTOTe BpalLlEHHUA pOTOpA.

Ecnu 3170 oroBapuBaeTcss B TEXHHUYECKUX YCJIOBHUAX, HEODXOAUMO pa-
30rHaTbh POTOP N0 YCTAHOBJEHHOM MOBLILLIEHHON YaCTOTHl BpalllEHUA.

[Tocne BpalueHust poTopa B TEYEHHE OrOBOPEHHOro0 BpPEMEHM HaA
[MOBBIIUEHHOU YacTOTE OHAa A0JKHA ObITb CHUXEHA A0 MAKCHMAJbHOM
paboyei, a N3MepeHHUss BUOpALMM Ha YACTOTE BpALUECHMUA TMPOBEHACHBDI
BHOBb. EC/IU UMEIOT MECTO WJIU NpPEANosaraloTcs 3HaAYUTENbHBIE U3MEHE-
HUS1 AMcbanaHca nocjie UCNbITAHMA Ha NMOBLILIEHHOW 4acTOTEe, TO OKOH-
yaTe/ibHYI0 DAJITaHCUPOBKY U OLICHKY BUOpaU UM caeayeT NpOBOAMUTD Moce
TaKUX UCNBITAHUH.

Insi 3TOrO porop NpUTOPMAaXXUBAaIOT U NPOBOAAT UIMEPEHHUSI BUOpaLLUH
Ha 4yacToTe BpAlLEHUS B AMANA30HEe OT MAKCUMMabHOHA paboueit 4yacTOThI
no 70 % nepBoi KpUTHUYECKOR YACTOTbl C HHTEPBAJIOM, HE MpPEBLILLAIO-
WKUM S5 % MakcuMasibHO# paboyeit yacTtoTbl. [1pH 3TOM yCKOpeHHE NpH
TOPMOXEHHH TAKXKE JOJKHO ObITb JOCTATOYHO MEMLIEHHBIM, YTOObI H30¢-
XaTh Crjlaxx UBAHUA NMUKOR BUOpaALIUH.

[TpuMedyaHHe— 3HadeHHe NOBBILLICHHON YACTOTHI BpallICHWA 33aBHCHT OT Tpe-
OoBaHMI K KOHKpETHOMY poTopy Ecau Takux TpeGoBaHMit HE CYLUCCTBYCT, UCTIHITAHUA
Ha MNOBbLIIEHHOH YacTOTC [MPOBOAAT MO AONOBOPCHHOCTH MCXKARY H3NOTOBHTC/ICM H
noTpeburTenem
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82 Potopsp, KadecTBOo OanaHCUPOBKHU KO-
TOpPbLIX ONpeneNnsdaoOT NOCPEACTBOM H3IMEDPE-
HUt BUOpaAaLUMHU HA HCTMbITATENbHOM CTEHNEC

Jns poTopoB, OKOHYATENbHOE Ka4eCcTBO OANTAHCHPOBKH KOTOPbBIX OLIE -
HUBAETCS HAa MCNBITATEAbHOM CTEHAE, HEOOXOOUMO MCIONb30BATH alra-
pPaTYypy KU METOAbI UCTbITAHUMN, OfiUCaHuble B 8.1. OnHAKO B HEKOTOPLIX
Cly4yassX BO3HUKAET HEOOXONUMOCTh NMPUMEHEHUS NPYIrUX METOIOB, Ha-
[pUMep:.

— PpOTOp C NPUBOAOM MpeacTaBjisgeT cOOOH eAHHbIM arperar,;

— POTOP, AN KOTOPOTro BO3MOXHO MOJAyYEHUE AAHHBIX TOALBKO HA
OJHOW 4acCTOTE BpalllCHUA, HATIpUMEP POTOP ACUHXPOHHOIO 3JIEKTPOABH -
raTess;

— YCTAHOBKA JAaTYHUKOB HA MOAWMITHUKHA HEBOIMOXHA — B 3TOM CJy-
Yae M3roTOBUTENb U NOTpeOUTENb OroBapMBalOT TOYKU U3MEpPEHHUS BUO-
pPaLUH,

— 3HayeHue aucbanaHca potopa MOXET 3aBUCETb OT HArpy3Ku — B
3TOM Cjlydyae M3roTOBUTENb U NMOTpeOUTENDb OrOBapHUBAIOT AUAMNA30H Ha-
rpy30K, NMPU KOTOPBIX OLIEHUBAIOT YPABHOBEIUCHHOCTbL POTOPA.

83 PortTopb, OUEHKY OCTAaTOYHOro naHucba-
NaHcCca KOTODPBIX NPOBONAT NYTEM HU3IMepe-
HUM BUOpPaAaUUU HA MecCTEe 3KchnayaTauuwu

8.3.1 MaiuuHbl, KayecTtBo OaTaHCUPOBKH POTOPOB KOTOPBIX OLIEHU-
BAIOT NMOCJi€ OKOHYATEJIbHONW YCTAHOBKM Ha paboyeM MecTe, NMOABEPXKEHDI
BIIUSIHHUIO MHOTUX (paKTOpPOB, BbI3biBalOWIMX BUOpauHlo. Hexkotopbie dak-
TOpbl JEHCTBYIOT HA YACTOTE BpalleHUSI H, CJedOoBaATECAbHO, UX BJIUSHUE
MOXHO OLUMOOYHO NMPUHATDL 32 BUOpaliHI0, BbI3BAHHYIO AMCOANIAHCOM. DTO
OCODEHHO XapakTepHO ISt MalLIUH C AByMSA WK 6onee rHOKUMHU poTopa-
MH, COENMHEHHBIMHU MEXAY COOOH.

Hekoropbie U3 ¢pakTopoB, onpeneasiowine nosiBjieHue takoi BUOpa-
MU, a TAKXKE Mepbl MPEAOCTOPOXHOCTH OT OLUMOOYHBIX 3aKJIIOUEHUMH
yYKa3aHbl B NPUIOXEHHHU A.

8.3.2 Ecau kakue-aubo ctatopHbie 3/leMeHTHl MAlLKMHBL WU ee DYH-
JaMEHT UMEIOT pe30HaHC Ha paboueit yacTore, BO3MOXHbBI BBICOKHE YPOB-
HU BUOpauuuM, HeCMOTPst HA TO, yTo AMcOanaHc poropa HaAXOAUTCH B
JIONIYCTUMBIX mpenaenax. B nomobHbix ciayyassx Moxer norpeboBaTbcs
OYE€Hb TOYHast DANTAHCHPOBKA, HO CHUXEHHE BUOpALIUU TOCTUXHUMO TOJIb-
KO, €CJIM MallIHHA MaJIOYYBCTBUTENIbHA K AucbanaHcy. Ecau npu skcny-
ATAUMHU AUCOAJIAHC pOTOpa MOXET YBEJIHWUYHUTHCSH, CIEAYET PacCMOTPETb
BO3MOXHOCTb YCTPAaHEHHUSA PE30OHAHCOB KOHCTPYKLIUHM HUJIH MOBbLILICHUA
neMr(pupoBaHUS CUCTEMBI, @ TAKXKe MPUHATHUA APYIUX Mep, obecrieynBa-
IOLLMX VAOBJIETBOPUTENBHYIO paboTy poTopa.
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8.3.3 Bo MHOIrnx yCTAHOBKAX, HanpUMeEp Tex, rac A1 NpUBOAA MC-
NOJb3YIOT ACHHXPOHHLIN 371IEKTPOABHIATENL HEBO3MOXHO YIIPaBAATDb yC-
KOPEeHHEM pa3roHa poTopa, a YCTaHOBMBLeecS COCTOSIHHE MOXHO
Haba104aTh TOAbLKO MO JOCTHXEHHH paboueil yacToTh! BpalueHUsA. B 3toM
c/1y4Yae M3NOTOBHTENb H NOTpeOUTENDb COrNMAacoBbLIBAIOT AHAMNA30H 4aACTOT
BpalllcHHUSl pPOTOpa, B Mpeaenax KOToporo NpoBOAAT KOHTPOJIb KayecTBa
OATAHCHPOBKH poTOpA.

Kak npaBuio, KOHTpOJIb KayecTBa OalaHCHPOBKH poTOopa NpopoasdT

Ha XONMOCTOM Xoay. /L1 KOHTPOJs noja Harpy3Kol H3roTOBUTENb K NOTPE-
OUTEJIL ONOBAPHUBAIOT €€ 3HAYCHHUS.

[IpuMedaHHe — [1d HeKOTOPLIX BHAOB O0OPYAOBAHHA MOXHO HCMONBIOBATE NO-

JIOXEHMNSA COOTBETCTBYIOLIMX CTAHAAPTOB, B JACTHOCTH, IJIA POTOPOB TypOOarperatos —
I'OCT 27870.

84 PoToph, OLEHKY KayecTBa OaNaHCHMPOBKH
KOTOPBX oOoNnNpencensiloT Ha HHU3IKOYACTOTHOH Oa-
NAHCUPOBOYHOH YCTAHOBKE NNO 3HAYEHHUHI OCTaA-
TOYHOro aAMcHanaHca B 3aJAaHHBX NAOCKOCTHAX
KOPPEKUHH

Kak npaBpio, OUEHKY KayecTBa OANAHCHPOBKM POTOPOB Kihacca 2
NPORBOASIT HA HU3KOYACTOTHDBIX 6/TAaHCHPOBOYHBIX YCTAHOBKAX, HO B 60J1b-
LIMHCTBE cJydaeB NpeaycMaTpHBalOT MNOCAEAYyIOUIHe MCMNbLITAHHA Ha Bbi-
COKMX 4aCTOTAaX Ha MeCTe MAM HAa MCNLITATENLHOM cTeHae. B ocoOnix
CJy4yasiX MO AONOBOPCHHOCTH MEXIAY H3rOTOBUTEJEM H NOTpeOUTE/IeM
MOXHO HCKIIOYHTh OLEHKY BHOpallMH Ha BBICOKMX 4YacToTax. JTO OCO-
OCHHO XapaKTepHO MJIsi POTOPOB Kilacca 2, Koraa Mx npuooperaior B
Ka4yeCTBE 3aMaCHBIX YAaCTCH U OLICHKA HA MecTe MOoXeT ObITh OT/IOXEHA Ha
3HAYHUTCIIbHOE BpEMSI.

Jns npoBeacHHsi OLIEHKHM pOTOP NOIXKEH ObITb coOpaH, T.€. BCE €ro
3JIEMEHTBI (COCAUHHUTENBbHLIE MY()TDBI, 3yb4aThle Kojeca U T.4.) AOJDKHBI
ObITH CMOHTHPOBAHDI.

J10 TOoro, kax npucTynuTb K OLEHKE AUCcOasaHca poTopa, €ro caenyer
BO M30eXaHHe Noceaylomero rnosiplIcHUs Kaknx-an6o necopMaumii Bpa-
LIATh HEKOTOPOE BpeMsl Ha COOTBETCTBYIOUICH 4YacToTe.

Ilocne BBINOMHEHHSI JAHHOTO YCJIOBHSA POTOP NPUBOAST BO BPalllCHHUE
Ha YyacToTe OAJTAHCHPOBKH H M3MEPAIOT 3HAYECHHUS M yI/ibl AHCOANAHCOB B
KAXXIOH M3 IUVIOCKOCTEH H3MEPECHUHI.

Jlns poropoB noaknaccoB 2f U 2g craeayeT onpeaesanTh Takke Hadyalb-
HBIH AUCOANaHC.

Y poropos, KOoTOpble NMOABEPraloT MOVICMCHTHON 6anaHCHpOBKE WIH
cobpaHbl U3 cOaTAHCUPOBAHHbLIX ANEMCHTOB, ClEayeT, KpOME TOro, onpe-
AenSTh AMCOaNlaHC Nocne KAXAOH cTanuHi cOopkH.
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85 PoTtophbl, KayecTBO ©OANAHCUPOBKH KOTO-
PDbBIX ONpeAeaAsiiOT HA BBICOKHUX YacToTax Bpalule-
HUA NMYyTeM OLEHKMHW OCTAaTOYHOro aucbHanaHca B
3AJAHHBIX MANOCKOCTAX KOPPEKUUH

[TonoxeHue MAOCKOCTEH KOppeKUUH M OanaHCUPOBOUYHLIE YACTOTDI
HeoOXoAMMO YKa3biBaTh IS OATaHCUPOBKU MO KAXAOA U3 MOJ pOTOpA.
Ecnu oueHKy NMpoBOAAT Ha 6aATAHCHPOBOYHOM YCTPOMCTBE, CHAOXEHHOM
COOCTBEHHOW KOHTPOJNbHO-U3MEPUTEJLHON anmnapaTtypoi, €¢ CIEAYET UC-
[10J1b30BaTbh B TEUHEHUE BCEH MpOoUEenypbl.

Ecau potop UCNBITHIBAIOT HA MOBBILIUEHHbIX YACTOTAX BpalLCHUS, U3-
MEPUTEJIbHAs arrapatypa U YCTAHOBKA poTopa Ha UCNbITATEJIbHOM 000-
PYOOBAHHUU JOJXHbBI COOTBETCTBOBATH 8.1.

Ecau BbINOJHEHDbI BCE 3TU YCOBUS, pOTOP BpalllalOT MOCNAENOBATENbHO
Ha KaxXJI0H 0aTaHCUPOBOYHOM YACTOTE U PETUCTPUPYIOT 3HAYEHUSA U YIJIbI
aucbanaHcoB, MpUBEACHHbIC K KAXION U3 MAOCKOCTEH KOPPEKIIUHU.

[To npocvbe 3aka3zuuka obciaenoBaHHE pPOTOPOB MOXHO OCYLLIECTBUTH

no 7.1.5. Takoe obcnenoBanue cnenyer npoBoAUTh HA KaXIoi U3 DanaH-
CUPOBOYHBIX YACTOT.

9 BbIBOP KPUTEPUA

OueHKy KayecTBa 6alaHCHUPOBKH rHOKOro poropa oObIYHO BbITIOMHS -
0T N0 BUOpaLMK onop NMNOAIUNHKUKOB BataHCcHpoBOUYHOTro o6opyroBaHUs

WJIHU MCNBITATEJILHOIO CTEH1A Ha YacTOTe BpPALLCHUA. 3TOT METOJ OINNUCAH
B pa3aene 10.

I pyruM MeTONOM OLEHKHU ABJISIETCA UCCAEROBAHUE OCTATOYHOTO JHUC-
OanaHca, NpUBEIECHHOrO K 33JJaHHbIM MJIOCKOCTAM KOPPEKLIHU, KaK YKa-

3aHO B pasaene 11. /List portopoB kiacca 2 olleHKY MPOBOAAT HA HU3KHUX
4YacToTaxX BpallcHHS.

Ecau ucnbitarebHOE 060py10BAHHE HE NO3BOJIAET AJOCTATOYHO TOYHO
BOCITIPOU3BECTU peasibHbIC YCJIOBUS 3KCIUIyaTauuud U (MNIY) BAUSIHUE CO-
EAUHEHHUA UCMBbITYEMOTrO poTOpa C APYTUM, BONPOC O NONYCTUMOCTH IPH-
MEHEHHUSA €ro MOMIEXHT PELUCHUIO, HCXORA M3 OMNbITA.

Bonpoc sbibopa MeXny METOLaAMH, OMHCAHHBIMU B pa3zaenax 10 u 11,
OMNpenensieTc KIrOTOBUTENIEM POTOPA.

10 PEKOMEHJIAIIMM 1O OMPEAEJEHHIO JOITYCTUMOMN
BHBPAIIMH HA BAJJAHCHPOBOYHOM OBOPY/IOBAHHH

Ecau HeobXoOUMO OLIEHUTD KayecTBo 6anaHCHpOBKH no BUOpalLly Ha
OaJlaHCUPOBOYHOM ODOPYNOBAHMH, TO NOCHEAHEE HNOJDKHO NMoabHpaTbhcs
U3 YCJIOBHSI oOecleyeHHUs HEMpeBbILICHHKA MNpeaesbHbIX YpoBHEH BUOpa-
MK MALUMHBI NMOCJIE YCTAHOBKH B Hee oTOAIaHCHPOBAHHOIO POTOPA.
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CylecTByeT C/10XHasA 3aBUCHMMOCTb MeXy BUbpalimeil NoALIUITHUKO-
BbIX OIop DaslaHCHPOBOYHOro 00OpyaoBaHUA U BUDpaLIMeE MALUUHDBI. ITY
3aBUCUMOCTb ONPEACasiioT MHOMMMH, B TOM 4HCJI€ BbllIEYyKA3aHHbIMU
pakTopaMy. B GonblIMHCTBE ClyyaeB OHa YCTAHABIMBAECTCS IS KOHKpET-
HbIX TUNOB MalllMH B pe3yJjibTaTe UCCAenoBaHust DATAaHCUPOBKU TUTIOBBIX
POTOPOB HAa OJHOM ¥ TOM X€ OasaHCcHupoBoYHOM 000pynoBaHuu Pelysb-
TATbl TAKUX WUCCHAENOBAHUN OOLIUHO CAyXaT OCHOBOW s onpeaciacHus
AONYCTUMONR BHOpaUUU Ha OaNaHCUPOBOYHOM 00OpYynOBaAHKY.

OnHaxo HeoOxoauMbie faHHbBIE MOTYT OTCYTCTBOBATH (HANpUMeEp eciu
UCMONB3YIOT O0aNaHCUPOBOYHOE OOOPYAOBAHUE HOBOrO TUMA, WIU pPeyb
UIAET O POTOpaX COBEPUICHHO HOBOH KOHCTPYKLHHU). ITH CIYYaU ONUCAHbY
B HACTOAILEM pasfene, rae npeacrasieH cnocod pacuyera gonyctuMoi
BUOpaLKK¥ HA YaCTOTE BpalCHUA, UCXOAA U3 HOPM BUOpALIMK MALLIUHDI
Ha MECTE YCTAHOBKM ECiM B TEXHUYECKUX YCAOBMAX OTCYTCTBYIOT Tpe-
OOBAHUA K HONYCTUMOM BUOpaliMM HAa MECTE YCTAHOBKHK, TO CACAYET
PYKOBOACTBOBATLCA  COOTBETCTBYIOUIMMUW  CTaHAApTAMMU, HallpuMep
[[OCT 25364

10] Obmune nonoxeHuH

YucneHHbie 3HAYEHUS, onpeesisieMbie B COOTBETCTBMM ¢ HACTOS LLIUM
pa3liesioM, MOXHO MCIIO/Ib30BaTh JiMillb B KAYeCTBE PEKOMEHAYEMbIX, HO
HE HOpPM MNpu npuemke uaneams. [lpym TakoM HCNONbLIOBAHMH MOXHO
0XMJAaTh YNOBJETBOPHUTE/bHbIX PE3YJibTATOB B IPOLIECCE IKCIUIYATALIMH,
XOTSt MOTYT BO3HMKHYTb CHUTYalluH, TpeOyiouiMe€ OTKJIOHEHMS OT 3TUX
PEKOMEHIALIMH.

B 0oCOObIX CilyyasiXx 3TH PCKOMEHAALUWH MOTYT CAYXUTb OCHOBOW MUIA
bosnee AeTanbHbIX HMCCACAOBAHHHW, HanpuMep, Koraa tpedyercs ©Oonec
TOYHOE ornpeneneHue TpedbyeMoro xauectsa DanaHCHPOBKM.

102 Ocobbe cnyyamu

HMHorna mMamiMHbl NpoeKTUPYIOT VIS CMELMANBbHLIX LENEH, YTO HEH3-
OexXHO CcKa3biBaeTcs Ha X BUOpoxapakTepuCcTUKaAX, HANpUMEDP aBUALIK-
OHHbIE PEAKTUBHbDIE IBUTATEAH U MX MOIUPHUKALKUY JUIA NPOMbILLIEHHbIX
Hesen. OgHUM U3 OCHOBHBIX TPEOOBAHUM K TAKKM ABMraTeasiM ABAAETCA
OIPAHUUYCHHUE MAKCHMANIbHOW MACCHI, BCACACTBUEC YE€ro OCHOBHbLIE 3e-
MCHTH! U MOAIUIUITHUKOBLIE ONOpLl 006/134a1I0T 3HAYUTEALHO DOoNbLLIEH NO-
NATAUBOCTLIO, 4Y€M B OObIYHBLIX MauinHax. [lpu NpoeKTUPOBAHUMH
NOAOOHBIX MAULIUH AENAIOT BCE BO3IMOXHOC JUI YMEHbIUCHUA HEXENATEND-
HbIX [MOCNEACTBHH MOBbLILLIEHHOW NMOAATIIHBOCTH MOALUKITHHKOBLIX OMNOpP,
B YaCTHOCTH, MPOBOAAT MHOXECTBO HCIIBITAHHH B Npolecce pa3paboTku
C UeNblo oDecreYEHUA NPHEMIEMbIX H O€30NMacHBIX YPOBHEH BHOpauHH.
Ha cnyyau, koraa gonycruMaie yposHH BHOpalLIMH YCTAHABIHBAIOT B X0A€
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IUTUTENBbHBIX BUDpOHUCIIBITAHKK N0 Hayasia BbINYCKa H3IENTUA, pEKOMEHIa-
LUU HACTOSLUETro pa3aena He pacnpoCTPAHAIOTCA.

10.3 PakTops, BaAuswuue Ha pudbpauvio Maiuiumy

Ha Bubpaiuuio okasbiBaeT BAHSAHUE MHOXECTBO (pAKTOPOB, B TOM YHUCJIE
KA4eCTBO MOHTAXa MAaUiUHbI, HANMHYUE NEpEeKoca poTopa U T.4.

YKa3bIBa€MbI€ B TEXHUYECKHUX YCJIOBHUNIX HA MAUIMHY MAaKCHUMAJIbHbIC
OOTYCTUMbBIE YPOBHU BUOpALUHU OOBIMHO OTHOCHTCA K CYMMAapHOU
(oOUien) BUOpALIMK, UMEIOLLEN CAOXHBIA YACTOTHLIA CNEKTP U BO3HU-
Kawouieid B pe3yibraTe AerdcTBUS Bcex dpaktopoB. U3rotoBurenb nojixeH
ONpEeNESINTh AONYCTUMbBIH YypOBEHDb BUOpALIMK, Bbi3biBAEMOMN TOJNIBKO AMUC-
Obas1laHCOM poTopa, NMpHU KoTopoM ob1ilass BUOpaLUst HE NIPEBOCXOAUT yCTa-
HOBJACHHDBIX MTPEASNOB.

104 KpUurtTumuyeckune TOYKH

Ocoboe BHUMaHue cieayet obpallarb Ha YPOBHU BUOpaUUKU poTOopa B
MECTaxX HAMMEHbLUIEro 3azopa, Hanpumep NAOUPHHTHDBIX YIUIOTHEHHSAX B
CBS3U C BbICOKOH BEpOSITHOCTbIO NMOBpeXACHHUA. CneayeT NOMHUTb, 4YTO
YCAOBUA IKCIUIYATAUUU MOTYT BbI3BATH U3MEHEHUE COOCTBEHHBIX MO U,
CJICNOBATENbHO, YpOBHEU BUOpauuu. BanonpoBolbl ¢ XE€CTKONA CBSA3BIO
(HanpuMmep B OapoTypOUHHBLIX arperatrax) Tpebyior ocoboro BHUMA-
HUS K paKkTopaMm, onpeacasioliuM yciaoBust paboThl BATONPOBOLOB (TNpH -
JIOXEHHE A).

10S BonyctTumble ypoBHMK Bubpauumu 0O0anaH-
CUPOBOYHOrIro obopyanoBaHHA

lonyctuMyro Bubpauuio Ha 6anaHCUHPOBOYHOM 000PYIOBAHUHN MOXHO
perilaMeHTUpPOBaTh B BUIE:

— BUOpAUMHU NOAIUMITHUKOBBIX OIOP, KOTOPYIO OMPEACASIOT 10 A0~
NycTUMoi BUOpaALKU NOAIIKMNHUKOBLIX ONOP MaWIMHbI

UIH

— BUOpaAUUU poTopa, KOTOPYIO OfpPEACNRAIOT MO NONYCTUMONH BHUOpa-
LIWU pOTOpA MALLUHBI.

B o6oux cnyyasax coOTBETCTBYIOULYIO AONYCTHMYIO BUOpALIMIO HA Yyac-
TOTE BpauicHUs Ha GanaHcUpoBOYHOM 0DopynoBanuu Y caeayer onpene-
NATH C UCTIONB30BaHUEM KO3(PPHUHEHTOB Npeobpa3oBaHus Nno ¢opMmyJie

Y=K2XKIXK0KX, (l)

rae X — gonyctuMas ob6liuas BHOpauUMA B NOPH3OHTAIIBHOM WJIM Bep-
THKaJIbHOM HAanpabicHHsAX, HIMEpSCMast HA MaUIMHE B AMana3oHe pado-
YHUX YaCTOT BpAllleHUA B COOTBETCTBHH C TCXHHYECKHUMH YCJIOBUAMM Ha
MalIMHY Wik cranaaproM (Hanpumep NOCT 25364);

Ky — oTHOUIEHKE 3Ha4YeHHUs AOIYCTHMOH BUOpanuu Ha yacTore Bpa-

UIEHUSA K JOMYCTUMOMY 3HAYeHUI0 obuiei Bubpauuu (K, < 1);
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K; — KO3)PUUKUEHT, YYUTHIBAIOLIMK OTANYHUE XAPAKTEPUCTUK TNOA-
IUMITHUKOBBIX onop U (MNHU) YCTPOHCTB conpsixkeHUss (MyPTbl) basaHCH-
pOBOYHOIo 0bopyaoBaHUA U MaliMHbL. OnpenensieTcst Kak OTHOLLEHHE
BUOpALIM HA 4YACTOTE BpalICHUS, UIMEpPAEMOM Ha OaNaHCUPOBOUYHOM
oDopynoBaHUU (poTOp WIM MOALUMITHUKOBAfg ornopa), K BUOpauuu Ha
YacTOTE BpalUCHHUS MalUMHB!I HA MECTEe 3KCIyartauMu (ecad Hesb3s
npuHATh Ky = 1). 3HayeHue K, 4acTo 3aBUCUT OT HAINPABIEHUR U3ME-
PEHUM;

K5 — KO3 PUUHUEHT, YUUTBIBAIOWIKHI pa3nuyHde TOYEK UIMEPEHU S BHO-
pauuuM Ha OaANTaHCUPOBOYHOM 0DOpPYAOBAHUKU U TOYEK, INA KOTOPbLIX
ONpeaesieHO 3HAYeHUe X, U 3aBUCSLLUA OT XapaKTepUCTUK MOJ poTopa.
Eciu BbllI€yKa3aHHbIE TOYKU coBrnaaaroT, K; = 1, B IPOTUBHOM cjyyae
IJ1S1 T1oJ1IydeHHUst 3Ha4€HHUS K; MOXHO BOCMNOJIb30BATLCA pacYeTHON MoJe-
AbO AUHAMKUKHU POTOPHONU CHUCTEMBL.

3HaueHnss ko3ddHuUHeHTOB npeodbpa3oBaHuss K; U K; Moryr uime-
HAATHCS B WIMPOKMUX IIpenesax U 3aBHCETh OT 4acToThl BpauleHUsA. [lpu-
MepHble 3HaueHHa KoadduuuveHToB Ky U K| npeacraBleHbl B
npujaoxedun C. 3HayeHUHd K, CleAyeT YCTAaHaABAWBATbL IS KaXIOro
KOHKpeTHoro ciayyas. [lpn coBnageHu KpUTHYECKOMR YacTOTh! BpalleHUS
¢ paboyeit yacToTol HEODXOAMMO UCTIOJIL30BATL O0NEe BHICOKHE 3HAYEHUSA
KoadpduuuentoB npeodpazopaHus. Ha npaktuke HeT HeoOXOOMMOCTH
ofipenesisAiTb 3TH KO3(PPHUUHUEHTHI MO OTAEAbHOCTH, TaK KAK U3rOTOBHTEJIb
U noTpeduUTeb MO AOrOBOPEHHOCTU MeEXAYy COOOM YyCTAHABJIMBAIOT HX
NPOU3BEACHHUE.

IlpuMepsl Ucnonb3oBaHUS KO3(Q@PUUHEHTOB Npeobpa3oBaHHA INMpHBE-
JE€HbI B NPpUJIOXeHUHU F.

Crneayer UMETb BBHUIAY, 4YTO HA KPUTUYECKHUX YACTOTAX BO3IMOXHO
YCWIEHHE OTAeJibHbIX Mol Bubpauuu. [lostoMmy ueapio GanaHcMpoOBKH
SIBJISIETCSE HE TOJbKO OIpaHHYeHHEe BUOpauMM B AHana3oHe pabouymx
CKOPOCTEH BpalleHus, HO U obecneyeHue H6e30NaCHOrO Mepexosa Hepes
KPUTUYECKHUE YACTOTHI, €CIAM OHU MEHbLUIE MAKCHMAJIbHOW pabGoyei.
JII1 KpUTHYECKHUX 4ACTOT TPYAHO YCTAHOBHTb KOJHWYECTBEHHbIE KPHUTE-
PUM, TAK KaK HeoOXOAMMO YUYHMTBHIBATh MHOrue ¢pakropbl, Harnpumep
neMndpupoBaHue.

B ycnoBusix, Koraa HeobOXo0aMMo KOHTPOMUpOBaTh Nporubd poropa npwu
€ro pa3roHe B CBAA3M C OMACHOCTHIO 3aieBaAHHH O CTaTOPHbLIE YAaCTH WIH
BO3ZHUKHOBEHHUA HEOTTYCTHUMbIX HAMPAXKCHUR, HA KDHTHYECKHX 4aCTOTaXx,
MEHBIUMX 3KCIJIYyaTaUMOHHOM, CNneayeT H3MEpATb pasMax Bubponepeme-
LHIEHUS B TOUX YACTH poOTOpa, riie OHO MAKCHMAJIbHO.
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11 PEKOMEHJALUUH 110 ONIPEAENEHHIO JOITYCTUMOTI'O
OCTATOYHOT'O JHUCBAJIAHCA B TUIOCKOCTAX KOPPEKLIHH

11.1 ObmwHMue NONOXEHHUSH

He cyluecTByeT MpocToit 3aBUCUMOCTU MEXAYy AUCOANaHCOM poTopa U
BUOpaLMeil MAlLLIMHBI NMpH 3Kcryataumy. Ha BuOpauMio BIUAOT Macca
MallIMHbl U ee PpyHAaMeHTa, XEeCTKOCTb MOAIUUIMTHUKOB U (PYHIAAMEHTA,
O0/1M30CcTh paboOYEN YACTOTHI K PpE30HAHCHOM 4acToTe, neMrndupoBaHue.

[MpencraBneHHbIC HUXE PEeKOMEHAALIMU — MpUMeEp pa3pabOTKHU PYKO-
BOJACTBA Mo obecrieyeHH0 KayecTsa 6anaHCUpPOBKHU THOKUX poTopoB. OHH
[OJYYEHbI OMNBITHbBIM NYTEM MPH ONPAHUYEHHOM YHUCJIE IKCIIEPUMEHTOB C
poTopaMU pas3iMyHbIX KnaccoB. [lpu cobnioaeHUU peKoOMEeHOALUH
MOXHO OXWIATh YAOBJIETBOPUTEJbHON paboThl poTOpPa B 3KCIUTyaTaLlUH,
XOTSl B OTAENABHBIX CIIy4YasiX MOT'YT 0Ka3aTbCSA HEOOXOAUMBIMHU OTKJIOHEHUSI
OT HHUX.

3HayeHUs1, MoJiyyaeMbieé B COOTBETCTBUHM C HACTOSILLIUM PpasiciioM,
MOTYT UCMOJIb30BATHCA JIULIb B KAYECTBE PEKOMEHOYEMbIX, HO HE HOPM
MpU MpHEMKE HU3AECTUS.

11.2 JonycTuUMBIH OCTATOYHBIH nucbanaHc
poTOopoOoB Kiaacca 2

3HayeHHWe OCTATOYHOro AucbasaHca poTopoB Kiacca 2 JOJIKHO COOT-
BercTBoBaTh [OCT 22061.

Y poropoB noakiaaccoB 2f, 2q ¥ 2h KaXabli U3 3JIEMEHTOB WJIH, €CJIM
BO3MOXHO, COOpPKY 3JIeMEHTOB cieayer OajlaHCUpOBATL [0 IPEAcnoB,
MOJIYYEHHBIX ONbITHbIM NyTeM WM yKazaHHbix B [OCT 22061.

11.3 JonycTHMBIH OCTATOYHBIH aucbanaHc
poTOpoOB Kiaacca 3

11.3.1 Pomopw nodxkaacca 3a

st THOKHUX poTOpOoB, AHCOANIAHC KOTOPbIX HE3ABUCUMO OT €ro pac-
MpeaeneHus CYUECTBEHHO BIIMAET TOJBbKO HAa OCHOBHYIO COOCTBEHHYIO
MOIY, 9KBHUBAJICHTHOE 3HAYeHUE INA OCHOBHOH COOCTBEHHOH MOAbI HE
noyxHo npesbitiath 60 % nucbananca no N'OCT 22061 nns MakcHUMaIb-
HOUW 4acTOThbl BpailiCHHUA.

Ecau npoBoasiT HU3KOYACTOTHYIO OaIaHCUPOBKY, TO IMOJIHbIA OCTATOY-
HbIA AUcOaNaHC He AOJNXKEH MNpeBbllUaTh 3HAYCHUHA, NMPUBEACHHBLIX B
FOCT 22061 ans MakcumanbHO# pabGoueit yacTOTHl BpalleHUA.

11.3.2 Pomopu nodxaacca 3b

st rtubkux poropoB, AUcOaNaHC KOTOPbLIX HE3ABUCHUMO OT €ro pac-
NpeaencHUA CYILLIECTBEHHO BJMAET TOABKO Ha OCHOBHYIO U BTOPYIO COO-
CTBEHHbIE MOIbl, IKBUBAJICHTHOE 3Ha4YeHUEe aucbanaHca 1 OCHOBHOM

coOCTBEHHONH MoOAbI He AOMXKHO npeBbiinath 60 % 3THX 3HAYEeHUH Ha
MaKCUMaJIbHON paboyelt yacToTe BpalleHHS.
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Ecan npoBoasT HU3KOYACTOTHYIO BaaHCUPOBKY, 3HAYEHHUE OCTATOY-
Horo gaucbanaHca He JOJDKHO MNpeBbiliaTb 3HAYEHUW, NPUBENECHHDbIX B
I'OCT 22061.

11.3.3 Pomopw noodkaacca 3c

J1s1 3TUX POTOPOB PEKOMEHAYEMbIX 3HAYEHUK ocTaToOuHOro aAuchHanaH-
ca He YCTAHOBJIEHO.

[IpuMevuauus

I MeTtoa 3KCNEpHUMEHTAIBHOIO onpeacicHUs IKBUBANEHTHOrO aucbananca npeacras-
AeH B NpuaoxeHuu D

2 PexoMeHOAUHH He pacnpoCTpPaHAKOTCA HA pOTOPbl ¢ KOHCO/JbLHOH YaCTbiO, €CAKX OHA
UMEET 3HAYNUTEIbHBIK AMHAMUYECKUA Nporud

3 YKa3aHHble Bbillle PCKOMEHIYCMbi€ 3Ha4YeHHMsI MOryT ObiTb NEPECMOTPEHbI, €C/AH
pabouHe YacToThl ODAU3IKKM K OCHOBHOI UAH BTOPON KPHTHUYECKKUM 4acTOTaM BpallleHHUSA

4 PexoMeHOyeMbic 3JHaUE€HHS ocraTodyHoro aucbanaHca He rapaHTHPYIOT cOBNIOAEHHS
HopM Bubpatny B HaaHCUPOBOUHOM YCTPORCTBE NPHU YacToTax BpaweHmsi ot 80 a0 120 %
mobort KPUTHYECKOM HACTOThHl BpalcHHA YcHaeHue BUOpauuu Tpebyer 6osee ToUHOM
OaslaHCHMPOBKH, TaK KakK, HanpuMmep, aAeMndgHpoBaHHe B balaHCHpPOBOYHOM ODOpYAOBaHHH
3d4aCTYIO MEHblLE, YeM B MAalUHHE Ha MECTC YCTAaHOBKH

5 Ecnan ne npeacraBnseTc BOIMOXHLIM BbINTOAHHUTL DANaHCHPOBKY MO BCEM MOAIM
uiruba potopa (HanpuMep BCACACTBHE HEAOCTATOMHOIO KOJHYECTBA TUIOCKOCTEH KOoppek-
LLIMH), TO CIEAyET NpoBecTH BanaHCHpPOBKY 110 0COBECHHO BAXHBLIM MOIAM
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INNPHITOXEHHE A
(cnpasouroe)

GOAKTOPLI, YHUTHIBAEMBIE TTPHA BANAHCHPOBKE
HA MECTE MHOTOOTIIOPHbBIX THBKHX BAJIONTPOBOJOB

A 1 JucbanaHc He SBASETCH eAUHCTBEHHOR NpUunHOK BUOpauMKu poTopa, B TOM YUC/e
RHOpaUMU Ha vacToTe BpawleHHA [lpucTynate K 6aaHCHPOBKE CREAYeT NPCABAPUTEILHO
HCCAENOBAB RIUAHUE ONMCBIBACMbIX HUXE (PAKTOpPOB, OonpeacIfIoOWNX YPOBHH BHOpauum
MALHMH b

710 OCODCHHO BAXHO [UIA BaNONIPOBOAOB, COCTORILMX U3 ABYX U Donee poTOpoB
[IpuMepoM ARISICTCS KPYNHbIH NapoTypOUMHHBIN arperar

A.1 HecoocHOCTs H nepexoc NOMUMNHHKOB

HecooCHOCTD # ITepeKoc NOAWMHITHHKOB MOIYT Bbi3BaTh BHOPAUHIO, KOTOPYHO HECBO3MOX -
HO ycTparuTh banancuposkoir [lpu cunbHoOW BMOpauMu caeayeT ynyuillinTb LEHTPOBKY
NOALIHITHUKOB

A.3 DKCHEHTPHMCHTET H HECOOCHOCTHL COCTHHEHMH

TIpakTH4e( KM HCBOIMOXHO COCAMHWTb KPYNHbBIC PpOTOPHl 0€3 3KCUEHTPUCHUTETA KU
HCCOOCHOCTH I/IEMEHTOB COC/IMHCHUH

EcnM KayecTBO COCAMHEHMH BbI3bIBACT COMHCHHS HAH BAIONPOBOA HE TNONNAETCH
SanancupoBKke, cacayeT NMPoOBEPpUTL U MPUBCCTH B HOPMY KOHUCHTPHUUYHOCTL U COOCHOCTL
MydT M JHLUIb 3aTEM NPUCTYNHTDL K OanaHCcCHpOBKE

A.4 HeycTroHuMBocTe pOTOPa HA MACARHOM KJIHHE

Paznuyrbie GoOpMBbI HEYCTORUYUBOCTH POTOPOB MOTYT UMETHL MECTO B ITOMUUMNMHUKAN C
FTMAPOAMHAMUYCCKOR cMa3kol TIpU3HAKH HeYCTOMYHUBOCTH XOPOLWUO HU3BECTHBI, MO3ITOMY
nepen SANaHCHPOBKOR HEODOXOAMMO YIAOCTOBEPUTLCA B MX OTCYTCTBUMN
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NPHJIOXEHHE B
(cnpasounoe)

HU3KOYACTOTHAA BAJTAHCHUPOBKA POTOPOB NOAKIACCA 24
B TPEX IUIOCKOCTAX

B1 B naHHOM NpHAOXEHWH PacCMaTPHBAETCH HMIKOMACTOTHaA DaNaHCHPOBKA pOTu
POB, HaUaIbHbIN INCHAZIAHC KOTOPbIX PAcnNpeneiieH NO WIKHE PABHOMEPHO WIH NO AHHEN-
HOMY 3aKOHY W KOTOPbLIE HMEIOT OAHY TUIOCKOCTb KOPPCKUMH B LEHTPE W ABC Ha Kpaax

OHH NOCTATOMHO XOpolUO DAIAHCHPYIOTCH, €CIK K3BECTHA NOASt ANCDananca, KOTOpas
ZIONKHA ObITb YCTPaHEeHa B LEHTPA/IbHOH NAOCKOCTH [laHHOE NPHAOKCHHE ONKCLIBACT METON
DACYCTa KOPPEKTHPYIOUIMX MAacC B TPeX IUIOCKOCTAX, UCXOAS H3 HauvanbHbix AWcOanaHcos,
ONPENCAEHHBIX B ABYX IUIOLKOCTAX M3MEpeHHA ancbananca BexTopHasa cyMMa cHN M
MOMEHTOB, CO3ZaBaeMbiX XOppeKTHpylominuMn Maccamu U, U,, U; B Tpex njaockocTax

KOPPEKLIMA OTHOCHTENHHO HEKOTOPOH TOMKH HA poTope, AO/LKHA ObITb PaBHOH CYMME CH)
1 MOMEHTOB Hauyanbhbix aAncbanarcoB U; u Ug OTHOCHTENIBHO ITOH XKe TOUKMH

MeToarKa DAUIAHCHPOBKY NPUTrogHa NpH BhINOAHEHKN CACAYIOWNX YCAOBUMH

— MEXOHOPHLIA poOTOP,

—  MACCa POTOPA pacnpeacneHa paBHOMEPHO, KOHCONbHbIC YaCTH OTCYTCTBYIOT,

— W3rudHasl KeCcTKOCTh POTOpa MO ATHHE OBMHAKOBAG,

— [OAOKCHUE NTAOCKOCTEU KOPPEKUUH HA KOHUAX POTOPA OTHOCHTECIALHO €10 (CPEAnHDI
CUMMETPHUYHO,

— paboyue 4acTOTHl BPALUICHHUA 3HAUMTENBHO HHXKE BTOPOH KPUTHYCCKON HACTOThS

B 2 Potop MoXeT ObITh NMONHOCTBLIO OTOANAHCUPOBAH BNAOTL A0 NEPBOK KPUTUUHCCKOH
HACTOTHI, €CAH BLINOMHSIIOTCH CACAYIOWUHE BEKTOPHbBIC YPABHCHUA

(/1 — UL — 0,5 H(UR + UL)'

U, = H(Ug + Up), (B 1)

Uy, = Ug — 0,5 H(Ug + Uy),

rae H onpenender nomo AUCOATIaH(a B UCHTPAIbHOHR TUIOCKOCTH KOPPCKUHH

3asucuMocTs H ot 7/ npeactapneHa Ha pucyHke B 1, rie z — paccToiHMe OT J1I€BOINO
MOAILUMNMHKUKA RO OAMXKaAHILCH TJIOLKOCTH KOppeKUHH, / — pacCcTosHHAC MexXay NOAILUMITHH-
KamMu (Ln1uHa portopa)

[NMocrosvHass H pasHa Hymo npu /1 = 0,22 310 03Ha4aeT, YTO B AAHHOM Caydac
HEOOXOAUMOCTL UCIOIb3OBAHNUA UCHTPLUIBHOW MNAOCKOCTH KOPPECKUHHM OTnaaact

M
05

- IIIII

I

0

.
-0.2
%lllllx

Pucynox B | — M'padux ans onpeacnenus aonu aucbanamca,
NOAICXKAWETC YCTPAHCHHIO B LEHTPAILHOHA TTOCKOCTH KOPPCKLUMH

30



NOCT UCO 1134295

TNPHITOXEHHE C

(cnpagounoe)

KOOODOUUHUEHTDI ITPEOBPA3OBAHNA

Ko3dduuneutsl npeobpazoBaHust Il pacyeta AonycTMMolt BHOpaumuu Ha 4acToTe
BpallleHUA B banaHCUPOBOYHOM YCTpoicTBe npuBeacHbl B Tabauue C.1 B COOTBETCTBHYU CO
creayoueH KiaaccnpukKaumen:

| CocTaBHble 4acTU MALLIMH.

2 MauiMHbl CpeaHMX pa3MepoB, He HMMeEIOUIUe cnelrnanbHbIX PyHAAMEHTOB, a TAKXC
asurateny w Maudubst (1o 300 kBT), XecTko 3akpennsembte Ha cieUranbHbIX QyHAIMeHTAX

3 KpynHorabapuTHble NPUBOAHLIC ABHTIATEIUM K KPYNHOrabapuTHbIE MaLLIMHBI HA XECT-
KHX U TAXENbIX GYHAAMEHTAX, UMCICILNX MATYIO NOAATANBOCTL B HANPARNCHUUK HIMEPEHUS
BUOpaUuMMm.

4 KpynHorabapuUtHbic NPUBOAHLIC ABUTATENN YU KPYNHOrabapuTHbIC MalUUHBL HA DYH-
JAMEHTAX, UMEIOWHX 3HAYHUTENIbHYIO NMOAATJAHBOCTh B HaNpaBJCHHH UIMECPEHHUA BUOpauunu

Tabaunua C.1

Ho- N _Kl ) )
MEp )
KJ1aC- Turosas mativMHa K, Bubpauns | . .. | OTHOCH-
- MNOOIIHITHHU -~ TCAbHAR
cHpH KOBOW Has BUDpA- BHOpaLMs
KaLHH
onopbl 1 HHA poTopd poTOpa
+ — - —
| KoMmnpeccop HaJdAyBa.
Manbie 3nexTpoaBurartesm Ao {,0
15 kBr B t
2 bymaroaenaresibHble Ma-
IUHHbI
DNneKTpUUYECKHE MatUHbl
cpeaHero pasmepa 15—75 kBr. 07_10
DNeKTpUYECKHe MAalUWHBLI Ha| =
cneurdaibdbix dyHaamenTax (1o
300 kB7). Or06m | Orl,6 00| Or 1,0 Do
KoMnpeccophl | 1,6 5,0 3,0
| Manbie TypbuHbl 1,0
3 KpynHble anexrpoasurarenu | 0,7—1,0 |
Hacochl 0,7—-1,0
JsyxnoniocHbie reHepatopl | 0,8—1.0
TypbuHn 1 MHOrononwocHsie| 0,9—1.0
i | rEHEPAaTOPb o
4 laszoBbie TYpOHHDI 1,0
IAByxnoalocHbie reyeparopnl | 0,8—1.0
Typ6uHsl # MHoronomocHuie| 0,9—1,0
| FeHepaTopbl

il — i i ‘h‘ P ol it
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HHPH/IOXKEHHE D
(cnpagouroe)

SKCINEPUMEHTAIIbBHOE OINPEAEJNEHNE 9KBUBAJTEHTHLIX
MOJAJIbHbIX JHCBAJIAHCOB

Ins onpeacneHus IKBUBANCHTHOro aucbananca, BuibiBAIOIErO 1 COOCTBEHHYIO MOay
BUOpalMH poTopa, U 4N OUEHKH 3KBHBAJICHTHOIO OCTAaTOMHOIo AMCOa1aHCa MOXET NpHUMe-
HATLCA CNERYIOULasg Npoueaypa

D1 Ycranosuth poTop Ha banaHcHpoBodHOe 060pyLOBaHKe

D 2 PasorHaTth poTop 40 cCKOpocTH, DIH3KOR K NEpBOo KPpHTHYECKOA 4acToTe Bpalle-
HUS, B HIMEPUTHL BHOPpAUMIO WAK CHbI, ACACTBYIOMIME HA NOMIMKNKUKOBLIC ONOPLI

D 3 YcranoButh Ha portope npobublit rpy3 I'py3 oonxeH oKa3niBaTb CylUEeCTBEHHOC
BAHAHHE HAa BUOpaLHio, MOITOMY €ro C/leAyeT YCTAHOBHUTL B [UIOCKOCTH MAKCHMANLHOIO
BIMSHUA Ha nepBylo coOCTBEHHYI0O Mooy BHOpaulMi potopa 3JTa MAOCKOCTL KAk NPaBWNo,
Haxonutcst BOaN3u cepeanHbl potopa TloBropuTh M3MepeHust o D 2

D4 Mo pesynsTataM U3IMEPEHHI ONPeacAHTb 3KBUBAACHTHLIA AucbanaHc nepsof
MO/Ibl 3TO MOXHO BbLINOAHHUTL rpa@HuecK B COOTBETCTBHHY ¢ NpHIoXeHHeM G 3HayeHMs
IKBHUBAUIEHTHOro MOAAIBHOIo AHCcHanaHca ang nepBoH Moabl paBHO

(Macca npobHoro rpyaa) x (AO/AB)

D 5 CHarb npobHbit rpy3

D 6 PazordHars poTop A0 CKOPOCTH, BHIKOA KO BTOPOH KpUTHYCCKOH HacToTe Bpalle-
HUSN, NP YCJIOBMH, YTO OH2 MEHbLIIE MaKCHMaNLMOR paboueht vacrotn ppauteHnn llosro-
DHThL U3MepeHusi no D 2

[> 7 YcraHoBUTL Ha poTop npoOHuifi rpy3 [py3 aosikeH OKa3lbiBaTh CYMIECTBCHHOC
BIHSTHHE Ha BHUOpaLuio, NOITOMY €ro CACAYET YCTaAaHOBMTL B NJIOCKOCTH MaKCHMa/bHOro
RIUSIHUA HA BTOPYIO COBCTBEHHYIO MOy BHOpauun poropa [losroputh uimepenuns no D 2

D 8 [lo peayasTaram namMepeHnii B cooTBeTCcTBMH ¢ D 6 n D 7 onpeneaute 3xBuBaNcHT-
HbiKM AuchanaHc, Bbi3bIBAKOLUMA BTOPYIO MOAY BHOpauH# poTopa, 41 YEro MOXHO HCNO/1b-
30BaTh NpUIoxXeHUe G

D9 CHaTth npobHbIR rpy3

D 10 Mpoao/mxuTb Moc/1e10BaTeNbHO ONMUCAHHBIC ONCPaUHH, NOKa He byayT HalacHb
IKBUBANICHTHbBIE AucOanaHChl 41N BCEX JOCTHXMMbIX cOOCTBEHHLIX MoA BuOpalinu portopa

[IlpumMedvyaHnuasn

| Hacrtosiuian npoueaypa npeanosaraet, Yyto BHOpalnsf, MIMEpCHHasm Ha CKOpPOCTH
BOAU3M HEKOTOPOH KPUTHHYECKOH, OMNpeacnserci B OCHOBHOM COOTBCTCTBYIOUWCH MOOOH
[aHHBLIA MeTOl He MOXST ObITh UCNOAL30BAH, €CAN, B CHAY KAKUX-IMOO NPHUKH, HEBO3-
MOXHO 0becneynuTbh HIMEPEHHUA Ha CKOPOCTAX, DJIH3IKHUX K KPHTHYCCKHM CKOPOCTAM HEKO-
TOPbIX BaXHbIX MO, H, TAKUM 0bpaizoM, HACHTHHHLUPOBATH COOTBECTCTRYIOLLHC MOAANBHBIC
XapaKTEPUCTHKH

2 B HekoTOpbIX cayHasix Ipy OMNPEAC/ICHHH IKBHBAICHTHOIO MORasibHOro aMcbanamnca
NpeanoYTUTEALHO Hcnoab3oBats Habop npobHbix Macc, ana Toro ytobsl obecrieunTs 6e3-
ONAaCHOE NPOXOXKACHUE HRIWHX KPHTHYCCKHX CKOPOCTCH
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TTIPHIOXEHHE E

(cnpasouroe)

METONUKA ONPEJAENEHUA B POTOPA
(KECTKHHA UM TMBKHN)

Eciun yCTaHOBAEHO, YTO POTOP XKECTKUK, €10 DANAHCHPOBKY MOXKHO BBIMTOHATL NMPH
HU3KMX vacToTax BpaiwueHUs [ubxue poropbl B obwieM cayudae AOAXHBLI NMOABEPraThest
BbICOKO4YACTOTHON OanaHcupoBke cornacHo pasneny 7 McknioueHme cOCTaBAAIOT pOTOpLI
Kj1acca 2, KoTopble BATaHCUPYIOT B COOTBETCTBHM C pazdenomMm 6

[To BHewiHeMY BHAY pOTOpa HEBO3IMOXHO ONPEACTUTb, ABAACTCA OH XECTKUM WM
MOKkKUM JKecTKu#i HA nepsbift B3MIAA poTOp npu paboTe Ha BHICOKMX 4acTOTAX BpaliieHUA
MOXET MPOXOAHTb MPU PA3NOHE YEpe3 KPUTHUYECKHUE YHacTOThl, NOAYYad 3HAUMUTEIbHbBIC
AMHaMHuyeckue nporubnl C Apyroi CTopoHbl, KAKYLUIHUHACSH THOKHII pOTOP MOXET OKa3aThCH
KECTKUM, €CAK ero MakCUManbHag pabouadss 4acTtoTa BpalICHUR HAMHOMO HUXE NEPBOH
KPHTHYECKOHN

E.1 Onpeaenenne Buaa poropa

Hns onpefencHUA BUAA poTOopa (FMOKUH MM XECTKUH) U, CreloBaTeNbHO, METola
banaHCUPOBKH, MOXHO BOCIOb3IOBATLCH CACAYIOLIHMH PEKOMEHAALUNAMM

E 11 TlonyduTb y HU3roTOBHTENAA WK 3aKA3UKMKA CBEOCHHS O THIEC POTOPA U PCKOMEH-
oAyeMOoM MeEToJe DanaHCHUPOBKH

E 12 Fcaru neppasi KpUTHYECKas CKOPOCTb BPALUCHHS MPeBbIIACT MaKCHMAUIbHYIO
pabouylo yacToTy, nNo KkpaHen Mepe, Ha 30 %, poTop MOXHO CUHTATL XECTKUM

E 1 3 KpoMe Toro, MOXHO BOCMOJIB30BATbCH CACAYIOLIMM METOIOM MCNbITAHWH

CbHanaHCcHpOBaTh POTOP HA HU3KHUX YACTOTAX BPAlLCHUS B ABYX NJIOCKOCTAX KOPPEKLHUH
B coorBercTBHM ¢ TOCT 22061

[IpuBecTH potop Bo BpalleHue ¢ paboucit yacToTod Ha 6alaHCHPOBOYHOM 0BOPYIOBA-
HUH, XECTKOCTb ¢ cMN(PpHpOBAaHHE NOAUHKHNMHUKOBBIX OMIOP KOTOPOro aHAJIOMM4HbI COOTBET-
CTBYIOLIHM XapaKTEpHUCTHKAM MaLLNHbI

[lpu pasroHe portopa C/ledHTb, YTO6bl BUOpaLIMA Haxoanaach B ZONMYCTHMBIX npeaciax

[TonyduTb 3aBUCHMOCTb BEKTOpa BHOpalUMH OT 4HACTOTbI BpallcHHWS NPH pa3roHe H
TOPMOXEHUH (BbLIDEIe)

Ecayu He obHapyxuBaercs 3HaAYMUTEbHbIX M3MCHEeHHMH BUOpauum, 3710 O3HavaeT, 4ToO
poTop AU60 XeCcTKkUi, Mbo r’MOKUH ¢ HE3HAYUTENBHBIM IKBUBARCHTHLIM aucbanancom JIna
UACHTHOUKALKK POTOPA CleAYyeT UCALITATDL €ro Ha MMbkocTts no E 2

Eciu npu pasroHe MK BbIOEre poTOpa NPOUCXOOAT IHAYUTEAbLHDbIC H3MEHEHUA BHOpa-
LMK, TO UMEET MCCTO OAHA U3 CJAEAYIOLUMX ANBTCPHATHB

~ PpOTOp MMOKUM,

— POTOpP XECTKMH, HO YCTAaHOBJICH Ha NOAATAHBLIC ONOPHI,

~— pOTOp HMEECT MONATAHBbLIC ICMEHTH, ACPOPMEUHS KOTOPbIX SRASIETCA (PYHKUHEHR
YaCTOTHI BpPalliCHHUA U TeMMepaTypl

Ins uaeHTHPHKAUKUHM poTopa HCOOXOAMMO BHOBb PA3OTrHATL POTOP H CPaBHHThH HOBbIE
H cTaphbic 3HaycHHA BHOpauHuu npu Buibere. Ecan oHH coBnaaawT, MacCOBO-FEOMETPHUECKHE
XAPaAKTCPHCTHKH MOXHO CYHTaTh CTAOHNUIHPOBABUWIMMHCA. 3aTCM CJICAYCT MPOBECTH UCTTbI-
TARHHUAA HA THOKOCTb B COOTBCTCTBHH C E.2

[IpuMeyaHHe— Crabunuzauus poropa NPOHCXOAUT B CHIY “‘npupabaThipa-
HUS €ro MIEMEHTOB NMoj AcACTBHEM LUCHTPOBEXHLIX cua Tak, HanpuMep, 418 pOTOpPOB
PeHEepATOPa M 3IEKTPOABUraTe/IcH YacTo TpebyloTca BbLIMOMHATDL PA3TOHLI H Bbiberu 0
TeX NMop, nNoka obMoOTKa U CHCTEMAa NMOABCCKH HE NMPHMYT CBOE OKOHYaTEeAbHOE MOJIOXKC-
HHe
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Ecnu cpaBHHUBAEMbIC XapaKTePHCTUKH BHOpaUHy NpH BblOcre poTtopa He COBMAAAKOT, TO
aucdanaHc ABasgeTca nepeMe HHON BeAHYHHOW PoTop B ZaHHbLIX YCIOBHAX OTOWMTAHCHUPOBATD
HCBO3MOXHO

E.2 Hcmiranns Ha Tadkocte

YctaHoBHUTL NPOOHDLIA MPY3 NOCepeHHE POTOPA WK B TOUKe, rile YCTAHOBKA Ipy3a MoXeT
BbI3BATh €70 HHTCHCHBHYIO BUOpaunio. PalorHarb porop 40 paboyeit 4acToThl, C1eas 3a TEM,
yTOOBl BUOpaLMs Haxoawlack B IONYCTHMbIX nipeaenax Ecau npy pasroHe Bubpauus
NpeBbiaeT AONYCTUMYIO, MAcCy Mpy3a CACAYCT YMEHBUWINWTDL U NycK NOBTOpUTL HiaMepurth
BeKTOp BHOpauuy Ha pabouycHt yacrore B TOH Xe TOuKE, YTO npH HiMmepeHusax no E.1.3
OnpeaeMTh BIIMSAHKE TPYy3a NYTEM BLIYHTAHMA BEKTOpa BHOpAUMH M3 COOTBETCTBYIOLLICTIO
BeKTOpa, onpeaecaeHnoro no E.1.3. Bextop pa3toctn 0boanauuts A

OCTaHOBUTE POTOP W CHATL IPY3. YCTAHOBHUTL ABA APYTHX rPY3a NO/ TEM XE YIJIOM, YTO
H NepBbiH rpy3, B6AH3n uangd potopa. Obwas Macca rpy3oB AosixHa ObIThb paBHa Macce
[epsoro npobHOro rpya U pacnpeacscHa MexXay rpy3aMu 1ax, 4Tobbl yCTaHOBKA Mpy3oOB HE
co3naBwla MOMeHTa aucbanarnca OnpeacnanTs BANAHHE ABYX FPY30B, KaK OfIMCAHO BbilliE,
0003HAYHUB BEKTOP Pa3HOCTH B.

E.3 Ouenka pe3ynTaToB HCNMITAHHA Ha MOxocTs

Haiitu otHoweHue |B - Al/B.

Ecnyu oHO MeHee 0,2, poTop MOXHO CHUUTATL XKeCTKUM PoTop CUUTAI0T KBAZHKECTKUM
MU THOKHM, ec/IM OTHOLWICHHWE paBHO Han Gonee 0,2,
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[TPHIIOXEHHE F
(cnpaeoyroe)

NMNPUMEPDI

[Tpumep | (coorBeTcTBYET pasaeny 10)

PoTop

Pabouan yacTora BpalueHus
Honyctumas Bubpauns (X) MallIMHbl Ha
MECTE 3IKCIUyaTalini

YctaHoBKa

MecTo UaMepeHun BHOpauuu
KoadduiuHeHTs npeobpa3oBaHus, onpeae-
NEHHbIE ONBITHbLIM NyTEM

HonycruMmasa Bubpauus Ha 4acToTe Bpatle-
HUA (Y) Ha Kopnyce MOALWMITHUKA
SalaHcHpoBOYHOTO 06OPYIOBAHUA

Ilpn pabouei yactore BpauleHUsn BUbpa-
UM Ha YacTOTe BpPALLCHUS 3KBUBANEHTHJ
BUOpauuu ¢ pasmMaxoM BUOponepeme-
LHICHUA

[pumep 2 (cooTBeTcTBYET pasaeny 10)

Potop

Paboyas yacrora BpauicHHs

JdonycruMmblif pazMax OTHOCHUTEIbHOH BHO-
palluHd poTOpa Ha MecTe 3KCITya-

Tauuu (X)

YcraHOBKa

KoadxbuuneHThl npeobpa3oBaHus, onpeie-
NCHHbIE UINOTOBHUTENEM ONBITHLIM MYTEM

Potop naposoit TypbuHbl (x1acc 4)
3000 ob/MHuH

2,5 MM/c (BUOpaUMa Ha Kopnyce NOALLUN-
HHUKA COr1aCHO TEXHHYECKHUM YCIAOBUSIM
WAW CTAHAapTY)

banaHcHpoBOYHOE OBOPYNOBAHHE C XECT-
KOCTBIO ONnop, MeHbleil XECCTKOCTH Oflop
MAaLLKHbI, HA MeCcTe 3KCNAyaTaluu
Kopnyc noauMnHuka

K, = 0,9
Kl - l,
K, =10

Y=10x1,3x09%x25=293 mMMm/c

2, 93 x (60/2n) x (24_/3000) X
x10° = 26 MKM

Potop reHepaTopa 660 MBT
3000 06/mMuH

80 Mxm BOAM3HM nand nOAWIMNHKKOB
banancupoBoyHoe obopynosakue ¢
XCCTKOCTBIO ONOP, MEHbBLICH XECTKOCTH
ONnop MAalUKHbI, HA MECTE IKCNYaTaLHNH

K, = 0,9
K,

1,3
K | 0 ans uamepeHu#t B61U3H uand
A} 4,0 anst HamepeHUit Ha Mydre
(nonchuu NMpH aHaIN3e MOAAJIbHbIX
XapaKTepHCTHK poTOpa)
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HonycTuMbIA pazMax OTHOCHTEILHOH BHO-

pauriy potropa Ha DANAHCHPOBOYHOM

o0OpysOoBaHHY a) 86nauaun uand
Y=1,0x1,3x0,9x 80 = 94 Mxm
6) Ha mydre
Y=40x1,3x0,9x80 =374 MxM

ITpumep 3 (cooTBercrByeTt 11 3 2)

PoTop Potop Typbokomnpeccopa
Kilacc poTtopa 3b

Pabouas yactoTa BpalleHHs 15000 06/mMun

Macca poropa 1000 xr

BoinosHgeTCss HU3KOYACTOTHAA OanaHcu-
POBKAa B ABYX MNOCKOCTRX KOPPCKLIHH,
pPaCIoONOXEHHbIX BO/IM3KM Uangd poTopa

OcTatouHbIH AUCOAIAHC IKBHUHBANECHTHOIO
XXECTKOTO POTOPa B COOTBETCTBHH C

T'OCT 22061 1,60(r Mm/xr) x 1000 (xr) = 1600 r MM
JonycTuMbIit 3KBUBANCHTHLIA axucbananc

ana nepeoit Mmoanl (100 %) 1600 r MM

HonycTuMblii 3KBHBAJIEHTHLIA aucbanaHc

s sTopoit Moant (60 %) 960 r MM

OctaTtoyHbiit aucbanaHc npu 6anaHCHpOB-

Ke XECTKOro potopa 1600 r mMm (800 r MM B KaXI0H MNOCKOCTH)
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[TPHTOXEHHE G

(cnpaeounoe)

METOA TrPAOHUYECKOI'O OINPEAENEHHUA JUCBAJIAHCA

Bextop OA Ha pucyHke G.1 npeacraBasieT McxoaHyo Bubpaumio Ha paboueit yactore
BpallieHHs poTOopaA.

Bextop OB npeacrasaseT BUOpaLMio nociae yCTaHOBKU NPOOHLIX rPy30B, U3IMEPEHHYIO
NpU TeX Xe YCJAOBHUSX.

Takum obpasoM, AN CHHXEHUS A0 HyAS UCXOAHOW BUOpauuM Ha paboyel 4qactote

HeoOxoanMMo nepeMecTHTb (NMOBEPHYTb) NPOSHbIE rpy3bl Ha yron BAO W M3MEHUTb MaccChl
KaXIoro U3 HHUX B oTHolueHUu AQ/AB.

8

A

PucyHok G.1 — BekxropHoe npeAcTarieHHe BIHSHUA NPpobHbIX rpy3os
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ITPHITOXEHHE H

(cnpaeovroe)

METO BAJTAHCHUPOBKH 110 KOOOPULINEHTAM BIIUAHUA

H 1 Metoa ocHoBaH Ha gonylieHWH, 410 BHOpauuss {A} KOHTpPONHpYeMbIX Touek
DLTAHCUPOBOYHOTO ODOPYAOBAHUA (3TO MOIYT ObITL NOAWIKMHUKOBLIC ONOPLI, 8 TAKXKE U
KOs1ICOaHMsA CaMOTO poTOpa), ABASETLH MNHEHHOK cynepnoavuven nucbanancos { D}, cocpe-
AOTOYEHHbIX B BbIOPAHHBIX MIOCKOCTAX KOPPEKUHH, T €

A = Ly ay Dy, (H 1)

rae ay — AMHaMuveckuit Ko3pdUUNEHT BAWAHUA AncbanaHca, cocpeloTOYEHHOro B K-i
M10CKOCTH KOPPEeKUHM HA BHOPAUMIO (-H TOUKM ce uaMepeHur [duHamuueckuit xoxdubu-
HUEHT BIIMAHUA NOAYYAIOT B PE3yabTaTe UiMepeHnst aMnantya u ¢dal snbpaumy KOHTPOAb-
HbIX TOMEK TMpPH NOCNEAOBATEbHOH YCTAaHOBKE NpPOOHBLIX Macc P WIH MX CHCTEM
(CHMMCTPUYHOH, KOCOCHMMETPHYHOR) B KaXAYl0 U3 K MIOCKOCTEA KOpPpPEeKUHH MKW HX
COUYETAHUH U onpeneneHHUsi UX BEJIUYUH no popmyne

ay =AA/P = (A - A0/ Py (H 2)

H 2 [lpu banaHcUpoBKE HIMEPCHUA NAPAMETPOB BHOPpALIMH BLIMOMHAIOTCA B { TOYKAX HA
M YacTOTAX BpalleHusi, T€ OOlllee YUCAO HIMEPCHMH PABHO M x I, 3 CHCTEMA BEKTOPHbIX
ypaBHEHUH B MaTpUUYHOH QopMe NpHoDpeTaeT B COOTBETCTBHH C HATOXEHHbBIM BHMA

(A} = {a} x {D) (H 3)

Lcan obulee YUC/I0 HIMEPCHHH m x | NPEBBILLAET YHC/IO INJIOCKOCTEH KOPPEKUHH K, TO
ONTUMAIbHBIC 3HAYCHHUA KOPPEKTHPYIOLLHX MACC TOAYYRIOT MO METOAY HAUMCHbUIXX KBAd-
DPATOR

H 3 Tipu Banancuposke potopa no MeToly KOMNPPHUHCHTOB BIIMSTHUA CheayeT YYHThI-
BATs TpcOOBAHUS K OrpaHvyeHHIO BUbpauuu (CHA) HA 4ACTOTax BPaLUEHHS HMXE MAKCH-
MAIBHOR pdaboyer, MO3ITOMY B CHCTEMY YpPaBHEHHWH B 00s3aT¢/IbHOM NOpAAKE HO/LDKHBI
BKJKOYdThCH THHEHHO HE3ABUCHUMDbIC CTPOYKH, COCTAB/ICHHbIC HA OCHOBAHWHY M3MEPEHHH Ha
HECKOJABKHUX 1TPOMEXYTOUYHBLIX YacToTax BpatueHUs Buibop nocaeaHux 3aBUCUT OT Kiacca
pOTOpd, MNOAATAUBOCTH ONOP OANAHCUPOBOYHOrO YCTPOUCTBA U ApyruMx ¢axKTopos, HO
HEC3ABUCUMO OT HUX B HEro NOMKHbI BXOAWTb HHU3Kas yacToTa (nopfaka 25 % ot nepsoit
KPUTHYECKOMH), DAHXKaHLLIME OKPECTHOCTH BCEeX KPHTHYECKHKX 4acTOT, HHXe paboyeit, a Takxke
3Ta NOCJeAHSA

[Tpu 8bIBOpe TUIOCKOCTEM KOppeKLMH B MeToe KOXDMPHUHEHTOB BIHAHHUA CACAYET M10Jb-
JOBATHCA COCOPAXEHUAMHU, HUTOXKECHHBIMH B palaenc 7 Hanpumep, rpyi B cpeaHeil IoCKoCTH
CHMMCTPUUYHOIO rMOKOro POTOpa OKA3bLIBACT OYcHL Banbiioe BAMsHKE Ha BUOpaUMIO onop Ha
NepBOM KPUTUHECKON HaCTOTe M, 4acTo, Heboabluoe Ha cnHdasnyw BHOpaunio Ha paboucit
JACTOTE 3a NepBOR KPHTHUYECKOH B nocsieaHeM caydae uenecoobpaiHo HCHoAb30BaTh napy
CUMMCTPHYHBLIX IPY30B B KPAHHHMX IUIOCKOCTAX KOppeKUMH KoCOCHMMETpHYHas napa
rpy308 B 3THX NAOCKOCTIAX MpeKTHBHO CHHUMaeT nporHBodaHyi0 BHOpauuio Kak Ha
paboyeit 4acToTe, Tak K HA BTOPOH KPHTHYCCKOH, MOITOMY HACTO CHMMCTPHYHLIR poTOp
MOXET ObITh YAORACTBOPUTEILHO OTOUTAHCHPOBAH B IUKPOKOM AKANAIOHE YACTOT, BKAIO4AR
K pabouy1O, NPH NOMOLLUHA TONLKO ITHX ABYX CHCTCM IPY30B, KaKIAaR W3 KOTOPHIX NPEACTAB-
nAETCA B YPABHEHHSX OOQHUM AWHAMHYCCKHM KOIPPHUHEHTOM BIIHAHHUSA

[Npn banaHCHPOBKE HECUMMETPHYHBLIX pOTOPOB 6aNaHCHPOBKY CACAYCT BHNOAHATb C
HCTNO/Ab30BAaHHEM AMHAMHYECCKHX KONPPHUHCHTOB RIHSHHS ANA OTACALHBLIX PYIOB, OZHAKO
noabop MIOCKOCTEH KOPPEKLUHHN AO/DKCH YUHTHIBATE NPCHMYLUCCTBCHHO HX IPPEKTHBHOCTDL
Np¥ TOM KWAHW HWHOM COOTHOUWCHUH $a3 Bubpauvn onop U ToRR Uaum uHoll KxputTHucckofl
4acTOTe BPatllCHMH

Cka3zaHHoe B nonHoO# Mepe OTHOCHTCH B K McToay 6anaHCHPOBKH NO MOAAM
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YJIK 534.1.08:006.354 OKC 17.160 T 59 OKCTY 0016

KiioueBble cioBa: BUOpaLusi, potopbl, rHOKUe poTopbl, HaTaHCUPOB-
Ka, METOIbl
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