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BeeneHue

Llenbio balaHCMpOBKHU poTOpa SIBISETCA CHUXEHME auchHasiaHca poTo-
pa, OCTaTOYHOE 3HAYEHHUE KOTOpOro IMpu JOOK yacToTe BpallleHUs,
BIUIOTb 10 MAKCUMAJIbHOM, HE HOJI)KHO BbI3bIBaThb MPEBbILLIEHUS JOMYCTH -
MbIX YPOBHEH BUOpALIMKM MALUMH U IUHAMUYECKOIO TNporuba poropa.

Bo MHorux ciydasix motpeburenb OLEHMBAET KAYECTBO pOTOpPA MO
pe3yjbTaTaM OaJJaAHCUPOBKH, T.€. 0 YCTAHOBKY €ro B MalLMHY, 6O noce
3TOTO NOCTYN K HEMY 3aTpyAHEH. ITY NpeaBapUTENIbHYIO OLEHKY KaYecTBa
0aJ1JaHCUPOBKH INMPOBOIAT HA 6aNaHCUPOBOYHOM 0OODPYI0BAHUH IO YPOB-
HIO BUOpaUMM U IMHAMHUYECKHUM peaKLHMsM OMNOp Ha 4acToTe BpallleHUs.
OKOHYATEJIbHYIO OLUEHKY MPOBOAAT HAa MECTE 3KCIUIYaTALIMM MAlUMHbI B
paboyeM auana3oHe 4acToT BpaLleHHS. |

B HacTosleM craHaapre ycTaHaBauBaeTcsl kKiaccUdbHUKaLIUA DOTOPOB
U METOIbl UX DaTaHCUPOBKH, BBelA€Hbl KPUTEPUHU IS OLIEHKU KayecTsa
OaJTaHCUPOBKHU Ha 6aIaHCUPOBOYHOM 060pynoBaHUK. OHU OCHOBBLIBAIOT-
csi 1M00 Ha npenenbHOH BUOpalMM paboTaloleil MallUHbI, JIM6O Ha
MpeneabHbIX 3HAYEHUSIX AucbanaHca poropa. Ecnu npenenbHble 3HaYe HUSA
HE YCTAHOBJICHBI, HACTOSALLIUU CTAHAAPT MOKA3bIBAET, KAK UX MOXXHO OIl-
pPeaCIUTD.

MeToabl U KpUTEpUH, MNpeAcTaBJACHHbIE B HACTOSLLEM CTaHaapTe,

SABJISIIOTCA  OOOOILEHHEM  OfbITa 3KCILTyaTallMM MAIMH C TMOKUMHU po-
TOpaMHU.
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ME XTOCYIAPCTBEHHBN CTAHIAAPT

w

Bubpaums

METOJAbI U KPUTEPUHA BATTAHCHPOBKH
“ I'MBKHUX POTOPOB

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

JlaTa sBeaenus 1997—01—01

1 OBJIACTDL INPUMEHEHMNA

Hacrosimiuii ctaHaapT COREPXKUT YKA3aHUSA, MO3BOJSIOLIHNE U30EXaTh
KPYNMHbIX OedeKTOB MAWIMHbl TaK X€, KAK U YPE3IMEPHO 3aBBIILIEHHBIX
TpeOGOBAHUN K OaJJaHCUPOBKE, U MOXET CIYXHUTb OCHOBOH VISt UCCJIedO-
BaAaHU, HAaNpUMep, €CJIU HEoOXoAUMO 00J1e€ TOYHO ONpPENLSIUTD TpedyeMoE
KayecTBo OaslaHCUpOBKHU. CTaHAApPT HE ABJAETCS PYKOBOIACTBOM I10 FIPU-
eMKE POTOpPOB B 3KCI1yaTalluio.

2 HOPMATUBHbBIE CCBLIKH

B HacTos1EM CTAHAAPTE UCMOJb30BAHBI CChUIKH HA CJENYIOLLME CTAH -
JAapThi:

NOCT 19534—74 banaHcupoBKAa BpallLAOLIMXCA TeJd. TepMUHBI

TOCT 22061—76 MaiuuvHbl ¥ TexHUuyeckoe obopynoBaHre. CUCTEMBI
KJIaCCOB TOYHOCTH DanaHCHUPOBKH

['OCT 24346—80 Bubpauusi. TepMHHbI U onpenesicHUs

TOCT 25364—88 Arperartbl napoTypOHHbBIE CTaLKOHApHbIE. HOpMBI
BUOpaLMH U odlIMe TpeOOBaHUSA K IMPOBEAECHUIO H3MEPEHUH

TOCT 26875—86 Buotpauusa. Annapartypa riepeHocHast 6ajaHcuUpo-
BOUuHasi. TexHH4yeckue TpeOoBaHUA

[[OCT 27870—88 Bubpauusi. OueHka Kayecrsa 6aTaHCUPOBKU TUb-
KX pOTOpPOB

3 OINIPEAEJIEHHNA
Tepmuusl — no FOCT 19534 u TOCT 24346.

Hananwe odemmamioe
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4 OBIUHUE INOJOXEHHUA

41 PacnpeneneHue nuMcbOanaHCOB

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

[TockonbKy pacnpeaesicHue AUCOAAaHCOB B pOTOpPE, KaK MpaBuUio,
CIY4allHO, TO pacrnpeieaeHue Ha4yadbHOro U OCTAaTOYHOro AUCOANAHCOB
BAOJIb OCH OAHOTUITHBIX POTOPOB HE TOJbLKO HE COBIAJaeT, HO OOBIYHO
3HAYUTEJBHO OTAWYyaetrca. PacnpeaeneHue gucbanaHcoB onpenensieT
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, ONTUPAIOLIErOcs Ha NOJATIUBbLIC NMOJAILIMITHUKOBDIEC

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 AIUHAMUYECKHUX XapAKTCPUCTUK U PACITOJIOXKCHHUSA MOMILHUITHH -
KOBBIX OITOp poTOpa. |

2
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[Iepnas (ocHoBNAR) cobcTBEeHNad MOAA

! Ps

- Bropas cobcTBeHHas Moaa

P>

Tpemna cobcToennas Moaa

PucyHok 1 — XapakrepHble COOCTBEHHBIE MOJbl THOKMX
pOTOpPOB Ha MOJATIHBBIX OINOpax

43 Bo3dpennctBue nMcbanaHca Ha THOKMHR poToOp
PacnpeneneHne aucbanaHca MOXET ObITh BbIPAXEHO 4Yepe3 3KBHBA-
NIeHTHble AucOanaHCchl. AMIUIMTYAY KaXI0M MOAbl OMNpenessiioT COOTBET-
CTBYIOLIHM 3KBHBAJCHTHbIM aucOanaHcom. IlpH BpallleHHH poTopa Ha
yacToTe, OJIM3KOH K KpUTHYECKOM, MOla, COOTBETCTBYIOLLAS! 3TOH YaCTO-
Te, SIRAETC NOMMHHPYIOLEH MO CpaBHEHHUIO C ocTalbHbIMH. H3rnd

poTOopa onpeneyAaoT:
— 3Ha4YeHHEM 3KBHUBAJICHTHOIoO aucbanaHca,
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Oxyz — HENOABHXHAA CHCTEMa KOOPAHHaT;, OX' Y — CHCTCME XOOPARHAT,
BpALLAIOLIAACA BOKPYT OCH O ¢ YTNOBOH CKOPOCTBIO @

PucyHok 2

— ©OIHU30CThIO paboyelt 4YacToThl BpaLIEHUA K KPUTHYECKOM,

— JeMIpUpoBaHHEM OIOp POTOpA.

Ecnu yMEHBLINUTH 3KBUBAJIEHTHBIA AUCOAIaHC C MOMOILLbIO KOPPEKTH -
PYIOLIMX MAacC, TO AMIUJIMTYAa COOTBETCTBYIOLLEH MOAbI TAKXE YMEHBILUT-
csi. Ha 3ToM ocHoBaHa MeToauKa OalaHCUPOBKH 1O MOJAM pOTOpA.

DddekT Bo3aeicTBUS HA n-10 COOCTBEHHYIO MO/ly 3aBUCHUT OT IOJIO-
XEHUS TUJIOCKOCTEN KoppeKUUHU. PacCMOTpUM B KauecTBe NpuMepa Ciy-
yaifi, Mnoka3aHHbI# Ha puUcyHke 1. Koppektupyouas Macca,
YCTAHOBJIEHHAasi Ha poOTOpe B IUIOCKOCTH P,, HE OKaXeT BJIMSAHUSA Ha
BTOPYIO COOCTBEHHYIO MOoay. AHAJIOTUYHO, KOppeKTHUpYylollas Macca, yc-
TAHOBJIEHHAs! B MJIOCKOCTH P; WIK B NMJIOCKOCTH P,, HE OKaXeT BJIUSAHUA
Ha TPETbIO cOOCTBEHHYIO Moay. KoppekTHUpyloilasi Macca B MJIOCKOCTH Ps
OKaXeT MaKcUMaJibHOE BO3JeiCTBHE HAa OCHOBHYIO COOCTBEHHYIO MOIY.

44 lleno 6anaHCUPOBKMH TUDKOIro poropa

lleny GanaHCHMpPOBKHM onpeneisitor TpeOOBAHUSIMH K 3KCIUIyaTalUH
MalluHbL. [Tepen GanaHcUpPoOBKOK cieayer peliuTb, Kakyue Kputepuu Oa-
JTAHCUPOBKHK HYXHO UCHoNb30BaTh. [1paBUIbHBIN BbIOOD NMO3BOJISAET yie-
leBUTh U obecrnieyuth 3PPeKTHBHOCTL OajaHCUPOBKHU, a TaKXKe
YIOBJIETBOPUTH TPEOOBAHHUSA 3aKa3yMUKa.

Kpurepuu SasaHCUPpOBKH BbIOMPAIOT U3 YCIIOBUSI JOCTHXEHUS TpeOy-
€MOI'o OrpaHUYCHUSA: |

— BUOpalLUy MalIUHbI U JUHAMHUYECKOrO Mporuda poropa,

— CHJI, JeHCTBYIOLIUX HA MOOLINITHUKH.
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Haubosnee coBepuieHHbIN crnocob 6a1aHCHPOBKH r'MOKOro potopa co-
CTOMT B YPABHOBELUMBAHUU KaXAOI0 U3 €ro 3JIEeMEHTOB.

B porope, orbanaHcUpoOBAHHOM TaKUM CITocOoOOM, He OyaeT AuchaiaH-
COB ¥ MOMEHTOB IUCOAIAHCOB, U B HEM NpH BpalLCHUHU He OyAyT BO30OYXK-
Aatbcsd Moibl. Takoi potop 6yaeT yaoBieTBOPUTEIbHO paboTaTh HA BCEX
4YaCTOTaX BpaLLEHMUSI.

TpebyeMoe yMeHblUEHHUE pacnipeneIeHHbIX AUcOaTaHCOB JOCTUrAeTCH,
KaK npaBujo, nyreM noabdbopa HEOOXOAUMOro YUCIA U BEJIUYUH KOppeK-
TUPYIOLLIUX MACC U COOTBETCTBYIOLLIETO UX pa3MeLIeHUS BOoAb poTopa. Ha
MPpaKTHKE W nocje DATaHCHPOBKU BCerga COXpaHsieTCcs HEKOTOPbIM pac-
npeaeseHHbIN OoCTaTOYHbIA AUcOanaHc. Bubpauus (1M HeypaBHOBELLEH -
Hble CHJIbI), BbI3bIBAEMbIC OCTATOYHBLIM AUCOANIAHCOM, OOJIXHBLI ObITb
YMEHbLIEHbI 10 AONYCTUMOIO YPOBHSI BO BCEM IMArNa3oHe 4acTOT Bpallie-
HUsl, BKJIIOYass KpuTHueckue. TosbKo B 0COOBIX ClIyyasix MOXHO OrpaHHU-
YUTBCA OaTaHCUPOBKOM IMOKOro potopa Ha ONHOM YacToTe BpallleHMUS.
He3aBUCHUMO OT MCIONb3yeMOH METOAMKHU OATAHCUPOBKH LEJIBIO €€ SIB-
JIAETCA TMOJIYyYCHHE CBElEHUM O AucOaiaHce M ero pacrpelejeHUHr Io
IUTHHE pOoTOpa U YMEHbIUEHHE €ro BJIUSAHUA B IMANa3oHe YacTOT BpaLleHUs
0 AONYCTUMOIO YPOBHH. |

45 [l nocKOCTH KOppeKUHUH

Bo MHOrux ciayyasix 6anaHcMpoBKY poTopa MpOBOASAT MOCJIEA0BATEIb-
HO MO COOCTBEHHbIM MoJaM. B 3ToM cJliyyae KOpPpEKTHUPYIOLLHE MACCHI
pPasMCILIAIOT TaKUM o00pa3oM, 4yTOOBI HAa KaXJIOM MOCJieAyIoUIeM 3Tare
DanaHCUPOBKH 100aBJIEeHHUE HOBbIX KOPPEKTHUPYIOLLMX MAacC He HApYLLUAJIO
AOCTUTHYTYIO YPaBHOBECLUEHHOCTb MO APYrUM MozaaM. Uucsio HeoOxoau-
MbIX KOPPEKTHPYIOLLUX MAcCC, pasMelliaeMbIX BAOAb pOTOpaA, 3aBUCUT OT
METOOHUKH DaNaHCUpOBKH. TeM He MeHee, B 00LLEeM ciyyae, eciik paboyas
4acTOTa BpalEHHUS poTOpa NMPEBOCXOAUT N KPUTHUYECKYIO YACTOTY Bpallie-
HHUs, HEODXOAUMO MCIOJIL30BATh MO MEHbLLUEH Mepe (n + 2) TUIOCKOCTEH
KOPPEKLIMH.

Ha crannu npoekTMpoBaHUSA poTopa CleayeT onpeaeiuTb YUCIO Mioc-
KOCTEH KOppEeKUMH M UX KOOpPAMHATBI BAOJb ocu portopa. Ha npakTtuke
YHCJIO MJIOCKOCTEH KOPPEKLMU OrpaHUYMUBAETCH OCOOEHHOCTAMMU KOH-
CTPYKLHH pOTOpa, a B cJiyyae DaJJaHCUPOBKU Ha MEeCTe — BO3MOXHOCTDBIO
JOCTYIA K HUM.

46 banaHcHMpoOBKAa BajJoONpoOBOJAOB

BajsioripoBoa HMeET HECKOJIbKO KPUTHYECKUX YACTOT BpaLLEHUA H COO-
CTBEHHbIX Mof. Kak npaBuno, 3TH yacTtoTbl He paBHbl KPHUTHYECKUM
4acTOTaM BpallEHUA pPOTOPOB, COCTABJISIOLLIMX BAJIOMPOBOA, H HE HMEIOT
MPOCTOH 3aBUCHMOCTH OT HUX. bosee Toro, popma npornba sanonposoaa
He 06s3aTe/IbHO HAXOMUTCS B NMPOCTOM 3aBUCUMOCTH OT MOJ COCTABSIO-

5
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LIMX ero poropoB. TakuM obpa3om, pacrnipeneneHue gUcOasaHcoB BAOIb
BAJIOTNIPOBOJA TEOPETUYECKHU cCleayeT OMNpeacsiTh B 3HAYEHUSX 3KBHUBA-
NEHTHOro AUcOanaHca BajonpoBojaa, a He OTAeIbHbIX POTOPOB.

Ha npakTtuke, o1HaKO, BO MHOI'MX ciaydasx MpoBOAAT OaJIaHCUPOBKY
POTOPOB HE3aBUCUMO OT APYrX poTOopoB BajlonpoBona. B 60JbIIMHCTBE
cJydyaeB 3TO 0OOecIeyuBaeT yAOBJIECTBOPUTEJbHYIO pabOTy BajlionmpoBoOja.
[IpyMEeHHUMOCTb 3TOro METONA Ha NpaKTUKE onpeaensieTcs, B YaCTHOCTH,
COOTHOILUEHUAMU COOCTBEHHBIX MOIL U KPUTHUYECKHX HACTOT BpPaALLEHUSA
BAJIOTIPOBOJIA M OTHEJbHO B3MITbIX POTOPOB, a TAKXE paclipelcyieHUeM
aucobanaHcoB. B naHHom ciydae i 0aJJaHCUPOBKM BAIOITPOBOAA BBICO-
Kyi0 3¢p@PeKTUBHOCTh rApaHTUpPYET MeToJ OaTaHCHUPOBKU C MCIOJb30OBa-
HHUeM K03 PHULIMEHTOB BIUSHUAS C YYETOM MO/J1 BAJIONIPOBOJA H OTACIbHBIX
POTOPOB. _

banaHcHpoOBKY BAJIONIPOBOAOB CJIEAYET MPOBOAUTD ¢ YUeTOM (PaKTOpOB,
U3JI0XEHHBIX B MPUNTOXEHHU A.

5 KIACCH®HUKALIUA POTOPOB

YcTaHaBIMBAETCs NMATH KJIACCOB pOTOPOB corjacHo tabauue 1. Hna
Kaxaoro kjacca tpedyercs cBos MeTtoarka OanaHcuMpoBky. Metoauka

ornpeaeJeHUs TUMNa potopa (TMHOKU — XeCTKUH) NpHUBeaeHa B IMPUJIOXKeE-
HHUU E.

5.1 Knacc l. XecTKHUHA poTop

banaHcHpoBKa poTOPOB 3TOro Kjacca MoxeT ObIThb NMpoBedeHa C UC-
[OJIb30BAHUEM IBYX NMPOU3BOJILHO BBIOPAHHbBIX MAOCKOCTENH KOPPEKLIUH.
Ilpu 110001 yacToTe BpalleHUs! BIUJIOTh O MaKCUMajJbHOM paboyeil oc-
TaTOYHbIN AUCOAJIAHC XECTKOro poropa CYLIECTBEHHO HE U3MEHSIETCS.

52 Knacc 2. KBa3uMXecTKHUH poToOPp

PoTop 3TOro Kjacca He MOXET pACCMaTPUBATbCA KAaK XECTKUM, HO IUIA
ero 6anaHCUPOBKM MOXHO HCIOJbL30BAaTb METOAbl DaJJAaHCUPOBKM XECT-
Koro poropa. PoTtopbl kKnacca 2 noapasaeiasiioTcss Ha Caeaylolume Mnoj-
KJIACCHI: |

— POTOPBI, pacrpeacyieHue AMcOanaHCOB KOTOpPBIX HU3BeCTHO (Mmol-
KJ1acChl 2a, 2b, 2c, 2d, a TakKe noakJacc 2e, Ajisi KOTOpOro pacripeicjeHue
nucdaraHca poTopoB U3BECTHO JHUUIb YACTUYHO);

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

J11 ' 3TUX TMHOKMX pOTOPOB BO3MOXHAa YAOBJIECTBOPUTEIbHAsE HU3KOYaAC-
ToTHast 6banaHcupoBKa. HekoTophbie BUAbI pOTOPOB MOTIYT ObITh OTHECEHbI
K HECKOJIBKUM IMOAKJIaccaM HacToslllei KiuaccudpuKaluu.

53 Knacc 3. 'ubkut porop
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PoTop 3TOro Knacca He MoXeT ObiTb OTOAIAHCUPOBAH 1O METOIMKE
LTI XKECTKUX pOTOPOB — HEOOXOAMMA BbICOKOYACTOTHAsT OaJlaHCUPOBKA.
Portopsb!l Kiacca 3 pasgesieHbl Ha noakijaccel coriacHo Tabauie 1.

54 Knacc 4
K HeMy oTHocsiTcst poTophl KiaccoB 1, 2 wiM 3 B cayyae, ec/ii OHU

SIBJITIOTCH POTOpPAMHM ¢ U3MEHAIoLIEHCs reoMeTprueil. OcobeHHOCTH ITHUX
pPOTOPOB YKa3aHbl B 4.2.

Tabaunua | — Knaccudpukauus poropos

Knacc potopa Onucasie xiaacca [Hpumep
r .

Knacc | Porop, 6anaHcHpoBka kKotoporo

(XkecTKHe po- | MOXeT ObITb NPOU3BEACHA C

TOPb!) NMOMOILUBIO IBYX MPOHU3BOJIBHO

BLIOPpAHHDBIX MIOCKOCTEH
KOpPpPEKLHH, a €ro OCTAaTOYHLIH
aucbanaHc He U3MEHsAETCH
3HaAYUTENbHO NpH N6 YacToTe
BpallleHHUS BIUIOTb 10
MaKCHMabHON paboueit 3ybuaTtoe Koneco

e —

Knacc 2 (xBa-| 'nbkuit porop, noagaoimitcs
3UXECTKHE baslaHCHpOBKE KaK XeCTKHUi Ha
POTOPDI) CKOPOCTAX BpalliIcCHHUA HHXE TOH, —
MpH KOTOPOH BO3HHUKAET €ro

3Ha4YHTEJbHbIA YNIPYTHI Nporub

PoTOpbl C H3BECTHBIM pacnipefesieHHeM AHUcHanaHcoB BAOAbL poTOpa

|

[Toaknacc 2a | Porop, uMmelowmit aucbanaHc B
OXHOH IUJTIOCKOCTH (Hanpumep,

COCPENOTOYEHHAR Macca Ha

| JErKoM rubxoM Bajy,

| AKcOaNaHCOM KOTOPOro MOXHO

rpeHedpeyb)

|

L

LinudosanbHblil Kpyr

Hoaxknacc 2b er‘op, HMEIOLWHN aucbanaHc B
ABYX TUIOCKOCTAX (Hanpumep, ABe
MacCChl Ha JIEFKOM BaJly,
AUCOATAHCOM KOTOPOrO MOXHO

npeHebpeysb)

Uinndosanbrui Kpyr
CO LLIKHBOM
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[Ipodoaxcenue mabauywn 1

Knacc portopa

o

OnucalHue Kiacea

[loaxnace 2c¢

Potop, uMmelowinit aucbanaHc B
Oosiee YyeM ABYX NMIOCKOCTAX

Potop KoMnpeccopa

[Moaknacc 2d

PoTtop, uMeolnii paBHOMEPHO
WJIH JTHHEHHO pacripefceHHbIN
nmcbanaHc

[loaxknacc 2e

OO I TITITS

Potop, HMEOLLUHH XeCTKYIO
IJTHHHYIO 4acTb U rHOKMe IUeHKH,
AUCOANIaHCOM KOTOPbIX MOXHO

npeHeodpeyb (pOTOPLI C XECTKHUM
CEPACYHHUKOM )

MarHuTHbii 6apaban 3BM

PoTopbl ¢ HEM3BECTHBIM pacnipesencHHeM aAucHanaHcoB BAOJIb POTOPA

[loaknacc 2f

CHUMMETPHYHBIR poTOP,
HMCIOWLIMHA ABE NJIOCKOCTH
KOpPpeKLIMH Ha KOHLax.
MakcuMasibHas yacToTta
BpalleHUA 3HAYUTEJbHO MeHBbllle
BTOPOU KPUTHYECKOM YACTOTHI, a
rnepBasi KpUTHYECKAs 4acToTa
BpallleHUs1 HE BXOOMT B AHMANa30H
pabouyux yactor BpaleHus. Porop
MMeeT HadyalbHbIN -aucbHanaHc B
OOMYCTUMBIX Nnpeaenax

PoTOp MHOIrOCTYNEHYaTOro
HEHTPOOEXHOro Hacoca

[Moaxknacc 2g

CUMMeETpHUHDBIN poTOp,
UMEIOLHMNA ORHY IUTOCKOCTb
KOppeKUHH MocepeAUHE U ABE Ha
KOHLaX. MaxcHManbHasi yacToTa
BpallieHUA 3HAYHWTEIbHO MEHblle
BTOPONU KPUTHYECKON 4aCTOTHI.
Porop MMeeT HayanbHbIN
auchasaHC B AONYCTUMBIX
npeaenax

—

XX

PoTop BbICOKOCKOPOCTHOTO
ueHTpobexHoro Hacoca
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Kacc poropa

OnucaHye xKaacea

Jf

Moaxknacc 2h

ACHMMETPHUUHBIH POTOP C
HayaibHbIM AMCcOaNnaHCOM B
AOMYCTUMBIX npeacaax.
BanaHcHUpOBKY OCYLUECTRISAIOT
aHaANorHyHo GanaHCUpOBKe
poTOpoOB noaknaacca 2f

Porop napoBoit TypOUHbBI cpeaHero
NABJICHUA

Knacc 3 {ru6-
KHe poTOpbl)

I

PoTtopbl, Tpebyrouiue
BbICOKOYACTOTHON OANaHCHPOBKH

[MToaxknace 3a

-

Potop, aucbasnaHc KOTOPOro npw
noboM pacnpeaeieHUH BbIIbIBAeT
nosgBjeHue nepBo (OCHOBHON)
cobcTBEeHHOH MOabLl BUOpaLMH

PoTop 4eTbIpeXnoMOCHOro
reHepaTopa

[ o

I

Moaxsacc 3b

Potop, aAncbanaHc KOToporo npu
moboM pacnpeaeicHUH BLI3bIBAeT
IOABJICHHUE TOJIBKO NEPBOH
(OCHOBHOH) U BTOpPO#
coOCTBEHHbIX MO BUOpaLIUH

Porop Manoro AsyxnojaroCcHOro
reHeparTopa

i

MNMomxuiace 3¢

Potop, ancbanaHc KOToporo
Bbi3bIBaeT MOSIBICHUE Donee AByX
[MepBbiX COOCTBEHHbLIX MO
BUOpaLny

PoTop KpynHoOro AByXMoOJKOCHOTrO
reHepaTtopa
Knacc 4 (po- | Porop, koTopblit MOoXeT ObITh
TOPb! OTHeceH K KJjaccam 1,2 unM 3, Ho
U3MEHSRI0- UMEIOLLKHH OANH WJIH HECKOJIBKO
iecs r’ubKux Mau rubko cBsizaHHbBIX C
reOMETPHUEN) | HUM 3JIEMEHTOB
PoTop ¢ LHEeHTPOOEXHDBIM
PEryNTOPOM
Knace 5 Portop, KoTopblii MOoXeT ObITb

OTHECEH K KJ1accy 3, HO B CHJY
ocobbIX NpHUYHUH (HanpuMmep,
IKOHOMUYECKHX) banaHcHupyercs

| TonbKO Ha paboyel yacroTe

BpallicHUSA

PoTop BbBICOKOYACTOTHOIO ABHraTe/f

e

9
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6 BAJIAHCHUPOBKA POTOPOB KJIACCA 2

6.1 OOWHUe MONTOXEHMUH

Potops! Kjacca 2 — 3T0 ruOKue poTopbl, KOTOpbie MOTIyT ObITh OTDA-
JAHCUPOBAHBbI KAK XECTKHE. POoTOphl 3TOrO Kinacca 3aHUMAIOT TIPpOMEX-
YTOUHOE TIOJIOXEHUE MEeXAY XEeCTKMMU U TUOKUMU pOTOpaMU,
DaJIJAHCUPOBKY KOTOPbIX OCYILECTBJISIIOT B COOTBETCTBUH C pa3nesioM 7.

Ha 6anaHCUpOBOYHOM CTAHKE ¢ HU3KON 4ACTOTOM BpalLlEHHUS MPOBO-
T, KaK MpaBWIO, TOJbKO JTMHAMHYECKYIO DAJIaHCUPOBKY TAKOI'0 poTOopa
KAK XECTKOro, T.K. Ha MAaJbiX YacToTax €ro nporud rnoa AEeHUCTBUEM
aMcbasiaHca ¥ (WIn) HaMuus rTMOKUX 3JIEMEHTOB HE3HAYMTENEH.

C noMoubIO COOTBETCTBYKOLLUUX METOAUK MOXHO OTOAJIAHCHUPOBATD
pOTOp Kjacca 2 npv MaJibiX YacToTaXx Ha MECTE TaKUM 0o0Opa3oM, UTO 3TO
o0ecreuyuT ero YyIOOBJETBOPHUTEJIbHYIO paboTy B JHana3oHe pabounx
4acToT. *

3HayeHHUe OCTAaTOYHOI'O MOLAILHOTO AUcbajiaHCca 1nocje HU3Ko4YacToT-
HOH OaJlaHCUPOBKH 3aBUCUT OT (PopM COOCTBEHHBIX MOJ pOoTOpA U pac-
[MOJIOXKEHUA  IUJIOCKOCTEM  KOpPpPEKLUMH  OTHOCHUTEJIBHO  UCXOOHbBIX
aucbanaHCcoB BIOJIb OCH poTOpAa.

62 Boi6op nNunockocTed KOpPpPEKUHUMU

Eciu U3BECTHO pacnpelciieHue aucbaslaHcoB BAOJb pOTOpa, TO Jy4lle
BCEro BhHIOpATh MJIOCKOCTH KOPPEKILIMU KAK MOXHO OJIMXE K MIOCKOCTH
aucbananca. Eciu xe pacnpeneieHue 1ucbalaHcOB HEU3IBECTHO, TO CJie-
IYET pyKOBOACTBOBATHCS 4.9.

6.3 banaHCHpOBKAa COCTaBHBIX PpOTOPOB TMNpH
cbopke |

Ecnu potop cocTtaBiieH M3 aeTaleil, KOHLUIEHTPUUYECKHA HACAXEHHBIX Ha
BAJI, TO MOXHO MPUMEHATH HU3KOUACTOTHYIO 0aNTaHCUPOBKY MO OJHOU U3
HUXeE CAEeAYIOLLMX METOAMK.

[l pu MeyaH U ¢ — Hekoropble poTophl coaepXatr Habop TUNOBLIX 3/ICMEHTOB (Ha-
MpUMeEpP JIONAaTKHU, COCAUHHTENbHbIE DONThI, TOKOChEMHbIE AeTaM M T.A.). Pacrnonaran
3TH 3JIEMEHTbl B 3ABUCHUMOCTH OT MacChbl WM MACChl H MOMEHTa KAaXIOoro OTAE/MBHOIo
3JIeMEHTa, MOXHO J06uthcs TpebyeMoii TouHocTy 6anaHcupoBkH. Ecau nociae banaH-

CHPOBKH 3TH 3IeMEHThI TpeOYyIOT 3aMeHbl MJIM MOArOHKM, TO MOPAAOK UX pa3MelleHHS
CJEAYET COXPaHATD. |

6.3.1 bBasancupoexa pomopos, cobupaemsix u3 npeoeapumessHo omba-
AGHCUPOBAHHBIX 31eMEeHmo8

Kaxablid U3 31IeMEHTOB, BKJIOUad Baj, nepen cOOpKOU NOAXKEH ObITH
oTOaIaHCHPOBAH IO MEeToIHKe OallaHCHPOBKH XecTKoro poropa. Ha akc-
LHEHTPUCUTET MOCANOYHBIX MOBEPXHOCTEN BaJla U npoyue cOOpOYHLIE pa3-
MEDPbI, OTpeesIoOlMNe MOJIOXEHHUE IJIEMEHTOB OTHOCHTENBHO OCH BaJa,
NOJIKHBI OBITh 3aJaHBI XECTKHUE AONYCKU. AHANOrMYHbIE TpeOOBaAHUA

10
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NpeabABIAIOTCA K balaHCUpOBOYHOII onpaBske. JlorpeuiHocTH GanaHCH -
POBKH, B TOM HHUCJE U3-3a 3KCUEHTPUCUTETA NMOCANOUYHBIX MOBEPXHOCTEH
OaJlaHCUPOBOYHOM OMpPaBKU, MOXHO YCTPAHHUTD MO3JNEMEHTHON DATAHCH -
POBKOH.

Ilpn GanaHcupoBKE Baja M 3J1IEMEHTOB pOTOpa CHEAYET YUYMTbIBATD
BIUSTHUE BCEX JeTaneid, BHOCALUMX aCUMMETPpHIO (HanpUMep LIMOHOK), a
TAKXXe€ U HE YCTAHABJIUBAEMbIX INMPU OANTAHCUPOBKE OTAE/AbHbIX JIEMEHTOB
poTopa.

PexoMeHayeTcsi OLIEHUTDL PAaCYETOM BJIMSIHME NOTPELIHOCTH COOPKH U
3KCLEHTPUCHUTETA YCTAHABIMBAEMbIX JeTaleld HA JOCTHUXHUMbBIA Hayajb-
HbIM aUcOanaHc.

[1pn pacyere BIMAHUK NMOrpelIHOCTEH ciaeayeT YYUThIBATb, YTO OHH
MOTIYT CYMMUPOBATHCHA IS POTOPA B LCJIOM.

6.3.2 [locaedosamenvran basancuposxa pomopa, cobupaemozo u3z Hecoa-
NAHCUDOBAHHBIX 31eMEeHMO8

CHayana 6anaHcupyiot BaJj. Ilocie atoro potop 6anaHCUPYIOT KaXIbIi
pa3 rocje yCTaHOBKHM oyepeaHoro aneMeHTa. OKoHYaATENbHYIO 6anaHCcU-
POBKY [MPOBOJAT IOCAE YCTAHOBKU MOCJHEAHEro 3JIEMEHTA. DTOT METO/
NO3BOJISIET UCKIIIOYHUTh HEOOXOAMMOCTDb NMPOBEAEHUSI KOHTPOJISI 3KCLEHT-
PUCUTETA NMOCAJOYHBIX MOBEPXHOCTEH U APYITUX XapaKTEPUCTHUK, ONpeEe-
JAIOLLUX MOJNOXEHUE 3JIEMEHTOB HAa Bally poTOpa.

Ecay  uUcnonab3ylOT 3TOT METOH, CJAEAYEeT WUCKJIIOYUTDL BJIHMSAHHE
MOHTAXa CAEeAYIOILUMX INIEMEHTOB HAa YPABHOBEIIEHHOCTh YK€ CMOHTHPO-
BaHHbIX.

B oTaenbHBIX clyyasix MOXHO YCTaHAaBJAMBATb ONJHOBPEMEHHO JIBa 3Ji€-
MEHTA, JIeXallMX B OOJHOH MOMNEpeyYHOH MUIOCKOCTHU, U MPOBOAHUTH AUHA-
MUYECKYIO DalTaHCUPOBKY OOOHX 3JIEMEHTOB. B ciyyasix, koraa HECKOJIBKO
3NIEMEHTOB 00pa3yIOT OAHOPONHBLIA KOPOTKUM KW XECTKUH 3NEMEHT WU
CAUHBINA Yy3€JI, HallpUMeEp CEKUMIO CepleYHUKA (KOTopbie, KaK MpaBHJIO,
OaTaHCHUPYIOT TOJILKO IO JIBYM IJIOCKOCTSIM), ROMNYCKAeTCs y3oBas cbop-
Ka ¢ AMHaAMHW4YeCKON DanaHCUPOBKON TO ABYM TJIOCKOCTSIM TOCJIE YCTa-
HOBKHM KaXJI0oro yaija.

64 OKcnayaTauMoHHAadg 4YacToTa BpalleHUH
pOTOpaA

Ecnay B AMana3oH 3KCIUTyaTalMOHHBIX YACTOT BpallieHUst pOTOpa BXO-
OIUT WIK OJIM3KA K HEMY KPUTHYECKAA 4YacTOTd, TO BbILLUEUIJIOXEHHbIC
METOAbI CJIEAYET NPUMEHATH C DONBILLUIOH OCTOPOXHOCTBIO.

655 HavaabHbt aucbanaunc

Ecnu #3secTHo pacronioXeHue HayalbHoro gucdanaHca BAOJb poTOpa
(noaknaccel 2a — 2e), To ero JONyCTUMbBIN HavyanbHbI AUcOanaHC orpa-
HUYEH TOJIBKO BO3MOXHBIMH 3HAYEHUSIMU KOPPEKTHUPYIOLIUX MacC B

11
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[UTOCKOCTAX KOoppeKUMHU. MeToasl 6a1aHCUPOBKH TaKUX POTOPOB HAa HU3-
KUX 4yacToTax BpalleHusa cornacHo 6.6.1 — 6.6.5.

Ecnu pacnpeneneHue Ha4yaJibHOro AucOajiaHca BOOJIb pOTOpPA HEU3-
BecTHO (roaksacchl 2f — 2h), To B oOLeM ciiyyae HeJlb3d 3apaHee YKa3aTb
METOAMKY OalaHCUPOBKH. 3HAYEHHE HayanbHOro AucbaraHca MOXHO Or-
PAaHUYUTh NpEeABAPUTENBHO OAITAHCUPOBKOMU OTACJIBHBIX 3JieMEHTOB. [lo-
MyCTUMBIX HayaJbHbIH AgUcOaJlaHC oOrpaHMYMUBaeTCsd OONMYCTUMOM
HArpy3KOo# Ha MOAILIMUITHUKHA, & TAKXKE XapaKTCPUCTUKAMU BCEX IIEMEHTOB
poTtopa. MeTonbl 6ajlaHCUPOBKHU poTopoB roakiaccos 2f — 2h cornacHo
6.6.6 — 6.6.7.

6.6 MeTo abl GanaHCUPOBKH coOpaHHB X
poTOpoB Kmacca 2

6.6.1 Ilodxaacc 2a: pomopbi, umerowue cucbaranc 8 00HOU naockocmu

Eciyu M3BeCTHO, YTO HAaYaabHbIH AUcOalaHC COCpEenOTOYEH B IUTOCKOC-
TU, COBIAAAKOLUEH C MJIOCKOCTbIO KOPPEKLIUHU, TO POTOP MOXET ObITh
oTOaJJAHCUPOBAH Ha 000K yacToTe BpalieHUsa. B 3ToM ciyyae GanaHCcHU-
POBKA HAa HMU3KHX YAacTOTax BpalleHHUSA CTOJib XK€ 3¢p(PeKTHBHA, KAK HA
paboyeH 4acToTe BpalllCcHHS.

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

Ecniyv U3BECTHO, YTO HAYILHBIM AucCOaNlaHC cOCpedoTOYEeH B JABYX
IJTOCKOCTAX, COBMAJAlOUIUX C TUIOCKOCTAMHU KOPPEKLIUHU, POTOP MOXET
ObITh OoTOaJIaHCHUpPOBAH Ha JJIOOOH 4YacTtoTe BpallcHUsA. B 3ToM ciyuae
OajlaHCUPOBKA HAa HHU3KMX 4acTOTax BpalUeHUSt CTOJNb Xe 3¢ddeKTUBHA,
KaK Ha pabouyei 4acTtoTe BpalllCHHS.

6.6.3 [Todkaacc 2c: pomopwsi, umeroujue ducbaranc 6 6onee wem Jgyx
NA0CKOCMAX ~

Ecan potop cocToUT U3 Dosiee yeM OBYX IJIEMEHTOB, Pa3HECEHHbDIX
BOOJIb OCH pOTOpa, TO, KaK MpaBUIIO, TAKOA poTOop HUMeeT Hosee ABYX
I1ockocTe KoppeKinu. Hu3skovyacrorHas 6a1aHCHUpOBKA OKaXeTCs Z10-
CTATOYHOM, ecnu cobmoaarT TpeboBaHUsd K cOopke poTOpa U Mephl
[TpeaOCTOPOXHOCTH, YKa3aHHbIe B 6.3.

Cnenyetr OTMETUTD, 4YTO IPU cOOpPKe poTopa MOTYT BO3HHUKATh Acdop-
Mal UM Basa. OHU MOTYT YBEJTUUHUBATHCS MPH paboTe ¢ BLICOKOH YaCTOTOM
BpalLEHHUS. '

B oTaenbHbIX CAyyasix MNpM HAIUYKK 3IHAYMTENbHOro aucOasaHca
OJHOI'0 M3 3JIEMEHTOB LieJ1ecOo00pa3HO BHINOJHUTD ero 6aj1aHCUPOBKY 10
YCTAHOBKHU, 4 3aTEM IIpOBEeCTH OANTAHCHUPOBKY pOTOpA.

6.6.4 Ilodxaacc 2d: pomopsi, umerowue pagHoOMepHO uau AUHeUHO pac-
npedenerHwuld oucbanranc
-~ Ecau gucbanarc paBHOMEPHO pacrnpelesieH No WiMHe poTopa (Hanpy-
Mep TpyDa), TO NPU COOTBETCTBYIOILEM BbIOOpE IBYX IUIOCKOCTEN KOppEK-
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IIMM HHU3KOYACTOTHON OaJaHCHPOBKOH MOXHO NOOMTLCSI YIOBJIETBOPH-
TeJbHOM padOTHI pOTOpA BO BCEM JHANa3OHE YaCTOT BpalLCHMUS.

Hna onpeneneHUs MOJOXEHUS! TUIOCKOCTEN KOppeKLUMUH, obecrnieyrBa-
IOLMX Haubonee 3pdeKTUBHYIO DATAaHCHPOBKY, CAEAYET NPOBECTHU UCIIbI-
TAHUS HECKOJbKUX OJAHOTHUIMHBLIX POTOPOB, HUMEIOLIUX AHAJIOTHYHOE
OCEBOE pacripeleseHue nucbananca.

[TlonoxeHre TMAOCKOCTH KOPPEKUHUH ONpencsitoT pacCrossHUEM 10
NOAMIUIMTHMKOB. ONTUMAJIbHOE paccTosiHUe — 22 % OT pacCTOSTHUS MEXY
NMOAIUNUITHUKAMHU U1 POTOPOB CO CJEAYIOLLUMMHU XapaKTEePUCTUKAMMU:

— MEXOTNOPHBIH PpOTOP;

— poTop 0€3 KOHCOJIbHBIX 4YacTeil ¢ paBHOMEPHO pacnpeaejieHHbIM
aucbanaHcowMm;

— POTOP C MOCTOSIHHOW HM3rHOHON XECTKOCTHIO 10 [IUHE;

— PpOTOpP C CHMMETPUYHBIM PACIOJIOXKEHHUEM TUIOCKOCTEN KOPpPEeKUNUH
OTHOCHUTEJIbHO CEpPENHHDbI; -

— poTop, padboyass 4YacToTa BpaALLEHUA KOTOPOro 3HAYUTEJIBHO HUXE
KPUTHYECKON YaCTOThI.

Ecan 6asnaHCcHpOBKa ¢ MOMOLIBIO ABYX NJIOCKOCTEN KOPPEKLIMU HE NaeT
YAOBJIETBOPHTEJIBHbIX pPE3Y/IbTATOB, POTOP MOXET DataHCHUpPOBATL HA HU3-
KHX YacTOTaxX BpalLUECHHSA C UCITOIb30BAHUEM TPEX IUIOCKOCTEH KOPPEKLIUU
B COOTBETCTBHM C NpPUIOXEHHEM B.

[Tpu 3TOM HEoOXOOAUMO pacCcCUUTHIBATH JONI0 HaYalbHOro nucbanaHca
poTOpa, KOTOpbIifi J0NXeH ObITb YCTpaHEH B LUEHTPAJIbHON TJIOCKOCTH
KOPPEKLIMH.

6.6.5 Ilodkaacc 2e: pomoput ¢ Hcecmxum cepoeHHUKOM

- Tak kak aucbaiaHcoM rMOKMX lLIE€eK MOXHO MNpeHebpeub, poTop C
XECTKUM CEpACYHUKOM MOXET ObITh 0TO2/1aHCUPOBAH HA HU3KUX YaACTO-
TaxX Bpall€HHUS C MOMOLUBIO IULTOCKOCTEH KOPpPEeKUHH, PACNOJIOXEHHDBIX Ha
XECTKOM CEplacYHHUKE.

6.6.6 [lodxaacc 2f: cummempuyursie pomopsl ¢ 02PaHUMEHHBM HAYANbHBIM
ducbanrancom

Ecnu kaxablii 2;ileMeHT poTopa balaHCHpYIOT nepen coopkoii rno 6.3.1,
TO MOXHO OrpaHUYUTHLCSA HU3KOYACTOTHOM balaHCUPOBKOM, €CIYU HAYAJIb-
HbIA aucbanaHc coOpaHHOro poropa HaxoaMUTCS B NIOMYCTUMBIX IIpeleaax.
[TockonbKy oceBoe pacripesaeneHue aucbananHca nocne cbopku poropa
HEU3IBECTHO, a MaKCHMaJIbHasA 4acTOTa BpalLEHUS POTOPOB 3TOro MNof-
KJIacca 3HAYMTENbHO OTJIHMYAECTCA OT BTOPOU KPHUTHYECKOH YacCTOThI,
caMbiM HeOnaronpuATHbIM Oyner ciyyai, Koraa yribl qucbanaHcos 3iie-
MEHTOB COBIIafaloT. B 3TOM ciyyae MakCUMaibHOE 3HaAYeHHUE HAYAJIBHOTO
mucbanaHca, KOTopblif MOXeT ObITh YCTPAHEH C INOMOILLBIO IBYX IIOCKOC-
Tell KOppEeKLUH, ONpeaeasioT ONbITHLIM NyTeM. [1pu H3BECTHBIX AAHHBIX

13



I'OCT NCO 1134295

00 U3rHOHOM XECTKOCTH BaJla, MOJATIUBOCTAX NMOALLUUITHHUKOB U T.J. MMOJIE3HO
[IPOBECTHU MpeaABapUTENbHbIH aHAJIU3 BAUSIHUS HAYaJIbHbIX AMCOAIAHCOB Ha
paboTy poTopa ¢ UCIOoNBb30BAHUEM MaTeMaTHYECKUX Moaeieil.

6.6.7 I[looknacce 2g u 2h: pomopst ¢ 02paHUHEHHBIM HA4aNbHBIM Oucha-
NAHCOM

OnbIT MOKa3bIBAET,YTO CUMMETPUYHbIE poTOpbl (roaknacc 2g), oTse-
qaloluve TtpeboBaHusiM 6.6.6 U uMeolIMe TPeThIO (IOMOTHUTENBHYIO)
HEHTPAJIBHYIO TUIOCKOCTb KOPPEKLIMHU, MOTYT ObITH OTOANIaHCUPOBAHbI HA
HHU3KHUX YacTOTaxX BpallleHUS MPU YCIOBUH, YTO UX HAYAJIbHbII AUCOaNaHC
HE INPEeBbILIACT YABOEHHbLIH Ha4aidbHbIA AUCOANaHC, YCTAHOBJIEHHBLIA B
COOTBETCTBHUU € 6.6.6.

[1pakTuka nokassiBaet, 4to oT 30 go 60 % HauvaibHOro aucHanaHca
CJICAYET YCTPAHSITh B UEHTPAJIBbHON MJIOCKOCTU KOPPEKLIMH.

J1s1st acMMMETpUYHBIX poTopoB (noakaacc 2h), .He OTBEYalolIUX Tpe-
OoBaHMsIM 6.6.6, npoBesi aHANK3 B COOTBETCTBUM C 6.6.6, MOXHO ycTa-
HOBUTb  MAaKCHUMaJIbHbIK  AJONYCTUMbIM  HayajbHBIH  AucbanaHc,
[MoAJA0LLUHCA YCTPAHEHUIO B [TPOU3BOJIbHO 33aJJaHHOM IJiocKocTH. OnHa-
KO 3HAaY€HHUE paCCYUTAHHOTO TAKUM 0Opa3OM JONMYCTUMOro Ha4yaJlbHOIO
AUCOaIaHCa MOXET OKAa3aThCsl CAMILIKOM MaJIbIM, YTOObI MeTO ObLT NpH-

MEHUM Ha npakTUKe. B 3ToM ciyyae HeobxoauMo BbIOpaTh ApYroi METOL,
HanpuMmep, NnocjieoBaTe/bHYI0 6aJlaHCHPOBKY (6.3.2).

7 BAJIAHCHPOBKA POTOPOB KJIACCOB 3, 4, 5

71 Meton 6anaHCUPOBKHU POTOPOB KJiacca 3

7.1.1 Obuwue nosoncenus

CyluecTBylOT OBa MeToda 6ajaHCMPOBKM POTOPOB 3TOro Kiacca: 6a-
JJAHCHUPOBKA MO MOoJaM U MeToa KO3(PPHUILIUEHTOB BAUAHUA. B 6ONbLUUH-
CTB€ CJIy4d€B HA [MpAaKTUKE MeToA DaJJAaHCUPOBKH MNpPENCTABAAET cOOoii
coyeTaHUe ODOMUX METOAOB M MpeoldsiafjaHUe TOro WJM MHOro U3 HUX
ONMpeNacJACTCs] KOHKPETHBIMU YCIOBUSAMU. OOUMH U3 TAKUX METONOB DOa-

JTAHCUPOBKH NpHUBE/EH B 7.1.5, HO cieAyeT UMETb BBUAY, YTO B OTAEIbHBIX
CJy4asgX BO3MOXHbI ero MoaguduKaLuH.

7.1.2 Onopu pomopa

JdurHaMuyecKue xapakTepUCTUKH MOALIMITHUKOBBIX Ornop 6anaHCcUpo-
BOYHOIo 00OOpynoBaHUs cielyer noadupatb, [0 BO3MOXHOCTHU, TAKHM
0bpa3oM, YTOObI BOCIIPOM3BOAMIUCD YCIIOBUS OMTUPAaHMUS pOTOPA B MAlllM-
He. bnaromaps sroMy Monabl BUGpauMu poTopa B 3KCIUIyaTaLlMM OymyT
BOCITPOM3BEAEHbI U B OATAHCUPOBOYHOM 0OOpPYIOBAHUU, YTO UCKITIOUAET
HEOOXOAUMOCTh €ro OAJIaHCUPOBKH HAa MECTE.

Eciiu poTop MMeeT KOHCOJIb 3HAYMTEJIBHOM MAacchbl MM MAJIOH XeCT-
KOCTU, a B MalIMHE KOHCOJIb OMUpaeTcs Ha COOCTBEHHYIO OMOpY, TO U
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Nnpn OanaHCUPOBKE [JOJIKHA ObiThb MNpeaycMOTpeHa AOMNOJHUTEAbHAsA
ornopa.
. 1.1.3 H3mepumeavnas cucmema

Hnsa uaMepeHuss BUOpaUUU poOTOpa, MOMIUUIIHUKA WU OMNMOPbl WU
Harpy3kyd Ha MOAIUMIMHUK YCTAHABAMBAIOT COOTBETCTBYIOLIME HATUYMKH.
CucteMa JoJXKHA HU3MEpPATb aMIUIMTYAY FApMOHMKHM CHUIHana 4acTOTOH
BpalLlCHUS, a TAKXKe a3y 3TOH rapMOHUKHU OTHOCUTEABHO NMPOU3BOJBHO
BbIOpaHHOro (PUKCHUPOBAHHOIO OCEBOro ce4yeHUs portopa. B kayectse
aJIbTEPHATUBHOIO BAPUAHTA MOTYT UCIONb30OBATHCA U3MEPEHHUS KOCUHYC-
HOHU U CHHYCHOM COCTAaBJSAIOLLUX TAPMOHHUKH.

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

— TMIOrpellIHOCTb U3MEPEHHS caBUra ¢a3bl BUOPOCKOPOCTH MU BUD-

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

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

— OCHOBHAast NpUBEAECHHAA MOTPELIHOCTb U3MEPEHUSs! aMIUIUTYIHBIX
3HAYEHUH COCTABRIKIOLIUX BUOponepeMeLLIECHUS U BHOPOCKOPOCTH Ha Yac-
TOTEe, paBHOM YacToTe BpalleHUsi, — He OoJsiee +15 %.

JaTYUKK U YCTPOMNCTBA KX KPEIUIEHHUA He JOJDKHBI KUMETh PE30HAHCOB
npy a1000M yacrore BpallUCHUSA B paboyeM aMamnas3oHe.

7.1.4 Hu3xouacmomnuas 6anrancupoéxka

OnbiT NMOKa3blBaeT, YTO Mepeld BbICOKOYACTOTHOH OalaHCHPOBKOM
lesecoobpa3zHo NMPOBOAUTh HU3KOYACTOTHYIO OaNaHCHPOBKY OCOOEHHO
T€X POTOPOB, paboTbl KOTOPbLIX MOXET IMPOUCXOAUTh HA MEPBOU KPHUTHU-
YeCKOH 4yacToTe BpallcHHUs. B oblieM ciayyae HHu3ko4yacTtoTHas OajlaHCH-
poBKa Heobs3aTe/IbHA U MOXHO Cpa3y INPUCTYIIUTb K BBICOKOYACTOTHOM
DanaHcUpoOBKe.

7.1.5 Bwicoxovacmomnas 6asancuposxa no modam useuba pomopa

HUaMmepernss BekTopoB BMOpauUMM (MJIM CWI) TMPOBOAAT Ha 4YacToTe

BpalllceHHUS. BbICOKOYACTOTHYIO OaIaHCHPOBKY BBIMTOJHAIOT CACAYIOLLUMM
obpa3oMm.

7.1.5.1 TlpuBectu potop BO BpallleHUE YACTOTOM, Oe3omnmacHor s
paboTbl, HO OJIM3KON K MnepBoil KpuTHUeckKoi. OOO3HAYUTD 3TY YACTOTY
nepBo O0aj1aHCUPOBOYHOIA.

M3MepHUTb BEKTOpbl BUOpALIMKM WM CHJ1 B YCTAHOBHBLUEMCSI PEXHME
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
OKOHYaTeILHOE TNojsoXeHHe. TonbkKo nocse 3Toro cieayeT NpoBOAHUTb OKOHYATEIBHYIO
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>XXHO YCTAaHOBUTb OAUH MpOOHLIN rpy3. Eciu potop CHMMETpHUYEH, TO
rpy3 CAexXyeT yCTAHABJUBATDb MOCEPEAUHE poTopa.

Ecnn Hu3KovyacToTHasi OaJlAHCUPOBKA IMpoBeAcHa, NpPOOHbIE€ Ipy3bl
nogodparh Tak, 4YToObl HE HApylIUJAACh YPABHOBELUEHHOCTb HA HU3KHUX
YacToTax BpallCHHUA. '

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 IPY3bl. *

[Topsipok onpeaeneHust Ko3pdULUEHTOB BJIUSIHUA U pacyeTa HAa MX
OCHOBE KOPPEKTHUPYIOLLUX I'PY30B NMpPUBENECH 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 COMNMPOBOXAATHCS- 3HAYUTENIbHBIM
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
paboTbl MalUUHbI, OAU3KOH KO BTOpPOM KPUTHUUYECKOH; OOO3HAYMUTHL €€

BTOpOoil OaNaHCUPOBOYHOM yacToTOil. 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 TlpuBecty potop BO BpalllgHHE CO BTOpoi 06anaHCUPOBOYHOM
YaCTOTOM U U3MEPUTDL BEKTOPbI BUOpaUUHU (cui).
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7.1.5.8 Tlo nauHbIM 7.1.5.5 1 7.1.5.7 BbIYUCAUTL KO3(DDHULIMEHTHI AU -
HAMHUYECKOTO BIANSHUS CUCTEMbI NMPOOHLIX IPy30B HA BTOPON OalaHCHPO-
BOYHOHW 4ACTOTE.

PaccyMTaTh CUCTEMY KOPPEKTUPYIOLLIMX MACC, KOTOPbIE HE HAPYLUAKOT
YPABHOBEILUEHHOCTh HA HU3KUX YACTOTAX BpaLUCHHUS, HO MO3BOJIAIOT UC-
KJIIOYATL BJAUAHUS aUcOanaHca Ha BTOpod OaNaHCHPOBOYHOM 4acToTe.
YCTaHOBUTb Ha POTOPE 3Ty CUCTEMY KOPPEKTUPYIOLLIMX Macc.

[locsie BBIMONHEHUS 3TOM Orepalvu BpalLlleHUE pOTOpd HAa 4acToTax
BpallleHUSI HE HOJIXKHO COIMPOBOXIAThCH 3HAYUTEJbHBIM YBEJIUYEHUEM
BUOpaLu (cuabl). Ecay 3To He BblMoJIHAETCA, caeayer NOoBTOpUTL 7.1.5.5
— 7.1.5.8 Ha yactoTe BANAHCUPOBKHU, BOIMOXHO OoJiee OMU3KON KO BTO-
POH KPUTUYECKOH.

7.1.5.9 Tlpoaonxarb GajaHCUPOBKY MO BbILLEONUCAHHON METOAUKE Ha
yacToTax OajlaHCHPOBKHU, OJU3IKHUX K JAPYTMM KPUTHYECKUM YaCTOTaM,
BIJIOTb NO MaKCUMaibHOW 3KCIUIyaTaLIMOHHOM 4acToTbl. Kaxnasi HoBas
CUCTEMA IPOOHDbIX I'PYy30B HOJXHA NMOAOUpPATHCA TAKUM 0Opa3oM, YTOOLI
OKa3blBaTb 3HAYMTEJ/IbHOE BJIWSIHUE HA COOTBETCTBYIOLIEH Da1aHCUPOBOY -
HOM YacToTe, HO HE HapyllaTh J1OCTUTHYTOHU ypaBHOBELUEHHOCTH Ha OoJiee
HU3KHUX 4vacTtorax. PacnpeneneHne npoOHBIX rpy30B MOXHO YCTAHOBHUTH
OMbITHBIM MYTEM WIU pacyeToM. Ui KaXxaoro cjayyast BBIYMCASIOT CUC-
TEMY KOPPEKTUPYIOLLMX MAcCC, UCXOASI U3 COOTBETCTBYIOWETrO KO3 PHLIU-
€HTAa OMHAMMHYECKOro BJIMAHUSL CUCTEMBbI NMPOOHBLIX rpy3oB. Cucrema
KOPPEKTUPYIOLLIUX MAcCC OOJIXHA OKa3blBaTb MUHHUMAJIBHOEC BJHUSIHUE Ha
yacToTax, rae ODaaHCHpOBKa yXe npoBeaeHa, Ho obecrneyuBaTh YCTpaHe-
HUe gucbanaHca Ha yacTtoTe ODANaHCUPOBKH.

7.1.5.10 Ecau, TeM He MeHee, Ha 3Toi cTanuMu OGalaHCUPOBKU Oyner
COXpaHATbCA 3HAYNTENbHas BHOpauus (Uau OonblUMe 3HAYEHUS CHJ) B
AKana3oHe paboyux 4acToT BpallleHUs, caeayeT MOBTOpUTh 7.1.5.9 Ha
4yacToTe DATaHCHUPOBKH, OIM3KON K MAKCUMAJIBHO NONMYCTUMOMK. B 1aHHOM
cJiyyae 6ajaHCHpPOBKA HAa yacTtoTax, OMM3KHUX K KPUTHYECKUM Y4YaCTOTaM,
OCTaJIbHBIX (D0nee BBICOKHX) MOH OISl BBISIBJICHUS MX BO3JCHCTBUA Ha
POTOP MOXET OKa3aTbCA HEBO3MOXHOM.

[IpuMevyaHns

! Hexotopbie TMILI POTOPOB A0 OKOHYAHUSA BANAHCUPOBKK MOXHO Oe30MacHo nycKarh
Ha BCEX UM XE TOAbKO Ha HCKOTOPbIX KPHTHUYECKHX HacTOTax BpaulileHHA. B Takom
cjaydae YHCHO TpebyeMbix NMyCcKOB MOXET OblTb YMEHbUICHO.

2 CneayeT OTMETHTb, YTO BLILICONHMCAHHAR METOAHKA NpeAnonaraeT HaTHYKe NHHEH-
HOH CBAI3H MexXay BeKTopaMM aAucbanaHca U Bubpaunu (cuabl). B oTaenbHbIX ciaydasax
3TO YCJIOBHE MOXET HE BBIMOMHATLCA, HANlPHMEP, KOTAa HAYAIbHBIA AMCOANaHC OYEHb
BE/IMK, 4 POTOP OfIMpaeTCs HA NOALUMNHUKU CKONbXEHHMA. B CBA3M C 3THM MOryT
notpeboBaTLCA NMOBTOPHbBIC onpelaeacHUs Ko3dxpHUHEHTOB BIUAHHUA, Koraa BHOpaiius
HWAH CHABI YMEHBIUIATCS 1Noc/e NpeaBapuTeIbHON DQNTAHCHPOBKH,

3 Ha npaxmixe ONMMCAaHHYIO METOAMKY WM €€ BAPUAHTbI MOXHO YCOBEPHIEHCTBOBATH
NPUMCHEHHUCM KOMIMBIOTCPHbLIX NPOrpaMM, aBTOMATH3IUPOBAHHOA OaNaHCHPOBKAH.
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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:

— pOTOpPBI, AUCOAIAHC KOTOPbIX U3MEHSETCS HETIPEPHIBHO C U3MEHE-
HUEM YacTOThl BpallleHWsl, HAlIpUMEpP BEHTUNATOPbI C PE3UHOBBLIMYU JI0-
NacTIMU;

— pOTOpbI, AUCOANAHC KOTOPbIX UIMEHSETCA 10 HEKOTOPOH YaCTOTHI
BpallleHUA, 4 3aTEM NPHU €€ MPEeBbILLIEHUH OCTACTCS MTOCTOAHHBIM, HAIIPU-
MEp POTOPbI OJHOPOAHBIX ACHHXPOHHDIX BHBKTpOﬂBHFaTCJIeﬁ C LIEHTpPO-
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.

[TpuMeuaHune— 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
4acToOT.

/7.3 Metoan O0aNaHCUPOBKU POTOPOB KJaacca J

A1 HEKOTOPBIX BUAOB M'MOKHUX POTOPOB, KOTOPbHIE MMPH JOCTUXKEHUH
3KCTUIYAaTALIMOHHOM YACTOTHI BpalLEeHUst NPOXOAAT OAHY WIH HECKOJIbKO
KPUTUYECKHX YACTOT, MOXKHO OTrpaHUYUTHCH OaNaHCUPOBKON TOJIBKO Ha
ONHOM 4YacToTe, KakK npasuiio, padboyei. OObIYHO pOTOpPHI 3TOrO 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 YCIE€BaeT NPEBBICUTH JONMYCTUMbIN YPOBEHD;

— JeMIIPUPOBAHUE CUCTEMbI JOCTATOYHO ISl TOro, YTOObI BUOpaLIUs
“HA KPUTHUYECKHUX 4YaCTOTAX HAXOOUJIACH B JOIMYCTUMbBIX npeaecaax;

— MOJIIUIMHHUKOBLIE OMNOPBLI HE JAIOT BO3MOXHOCTU BO3HUKHYTbH He-
XeJlaTeJIbHON BUOpalliiu; -

— JIOMYCTUM BBICOKHMI YpOBEHb BUDOpALIMK HA KPUTHYECKUX YACTOTAX;

— poTtop paboraetr Ha paboueit yacrore MIUTEIbHOE BpeMsi, TAK 4YTO
YCJIOBUA NMYCKAa/OCTaHOBA, HEIIpUEMJIEMbIE TPH YACTbIX NMYCKaX, MOXHO
CUUTATh JONYCTUMBIMHU IJIA 3TOrO CJy4as.

Ecau onopbl orpaHMYUBalOT BUOpauMio, 0COOEHHO BaXHO, 4YTOOBI
KECTKOCTb onop 0a/1aHCUPOBOYHOIO CTAHKA COOTBETCTBOBAJIA XECTKOCTH
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Onop MauIKHbI. ITO 06ECrneYnBaEeT BOCIPOU3IBEAEHHE Ha OaIaHCHPOBOY -
HOM CTaHKe TeX X€ MO poTopa, KOTopbie OH UMEET B MALLIUHE.

Hcxonsn U3 npeanonoXeHus, YTO OAHOTUITHbIE POTOPBI HMEIOT CXOXee
pacnpenesieHue aMucoanaHcoB, MOXHO BbIOpaTh ONTUMAJIBHOE MOJIOXKEHHUE
rnockocteil Koppekuuu. [1pu 3TOM MoXeT oKa3aTbCst IOCTATOYHO UMETDL
IBe TUIoCcKOCTU. Kak cieiacTtBue, yxe npu OanaHCUpOBKE MO HUILIHUM
MOJAM, MOXHO JOOUTBCA MHHUMAJIBHOIO OCTATOYHOIrO AUcCOaNaHca, UYTo
MO3BOJIUT CBECTU 10 MUHMMYMaA BUOpALIMIO HA KPUTHUUYECKHUX YaCTOTaX.

-8 OLIEHKA KAYECTBA BAJIAHCHPOBKH

B 3aBUCMMOCTH OT KJjJacca MU HAa3HAYEHUA poTopa OKOHYATENbHOE
KayecTBO OAUIAHCUPOBKU MOXET OLIEHUBATHCH JIMOO MO 3HAYEHUSAM BUO-
palUHH B YCTAHOBJIEHHBIX TOYKAX U3MEPEHUSA, TUOO MO OCTATOYHOMY JHUC-
banaHcy B onpefeieHHbIX MJOCKOCTAX KOPPEKLIMMU.

[IpumMeuaH ue— [pu MenkocepHitHOM NPOUIBOACTBE MOXHO NMPUMEHSATDL YNPO-
IteHHbIE METOIbI OLIEHKH MO CPABHEHHIO C ONUCAHHBIMH HHXC.

8.1 PoTtTopb, OULEHKY KayecTtBa ©OanaHCcCHUPpOB-
KU KOTOPBIX NpoBOASST MO MIMEPEHUAM BHUO-
paluHH C NMOMOUWDbIO BBICOKOCKOPOCTHOTO
ODanNaHCUPOBOYHOTO o0OpPpYAOBAHMNRH

8.1.1 Tpeboearnus kK ucneimamenbHomy 060py006aHUIO

B cnyyae, koroa coOCTBEHHbBIE MOIbI POTOPA B 3HAYUTEJIBHON CTEINEHU
onpenensitoTcss AIMHAMHUYECKMMHU XapaKTEpUCTUKAMU OoNop, HEO0bXooUMoO,
4yToOb!I ONMopbl 0OOPYAOBAHUA U MAILUKHBI UMEJU AHANOTMYHBIE XapaKTe-
pucTuku. Hanpumep, nepBas KpuTHYeECKas 4acToTa poTopa B OMNopax
6a1aHCHPOBOYHOTO YCTPOMCTBA HE JO/IXKHA 3HAYUTEJIbHO NPEBBILLATDL 3TY
YaCTOTY Uit pOoTOpa, YCTAHOBJAECHHOIO B MAalUIKMHE. JTO MO3BONSAET UCCE-
I0BaTb BC€ MOJbl HA ODATAHCUPOBOYHOM ODOPYAOBAHUH.

Ecau KoHCO/Ib pOoTOpPa B MALLUHE UMEET ONOPY, TO U MPU UCTIBITAHUAX
ISt Hee DOJIXXKHA ObITh NpeaycMoTpeHa aHaJorMyHas ornopa.

Ecnu xoHcosb poTopa B MalUMHE HE KMEET OMoOpbl, TO U NMPU UCIIbI-
TAHHUAX OMOPY HE NMPUMEHSAIOT.

Ha xopnyc noaAlIMnNHUKA B OAHONM TIJIOCKOCTH YCTaHABJIMUBAIOT JBA
IaTYUKA NEPNEHAUKYAAPHO APYT K APYTY. ITO NO3IBONACT pErMCTPUPOBATH
BEPTUKAIBHYIO U TOPH3OHTANbHYIO KOMIIOHEHTBHI BHOpaluu.

Kpome toro, ms uaMepeHu#t Bubpauuu poropa MOXHO NMPUMEHATDL B
Ka4yecTBe "AIbTEPHATUBHbLIX WK AONMOMHUTENABHBX AATYUKHU OTHOCHTEJIb-
Hoit M abcomoTHoN BUOpauuu Bana. Ux Takke ycTaHaBJAUBAIOT B ORHOH
ruiockocTd nox yrioM 90 ° opyr K apyry. Uamepenus subpauuu poropa
NOMOJHHUTENBHO K MU3MEpeHUAM BUOpauMH Ha Koprycax MOAUIMUITHUKOB
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HauboJiee Lesiecoobpa3Hbl U1 pOTOPOB Kiacca 3, 0COOEHHO I TOYHOTO
ofnpeaeeHUS Mo poTopa.

Bo Bcex cliyyasix pe30HAHChl KpenexXxHbIX YCTPOUCTB JaTYUKOB BO BCEM
AMAra3oHe 4acToT UCIBITAHUHN JOJIXKHbBI OblTb UCKJIIOUYEHBI.

CUrHassl JaTdUKOB JOJIKHbBI MOCTYNAaTh HAa YCTPOWCTBO, clocobHoe
BHLIEJSITh U3 HOJIMFapMOHHUYECKOH BUOpaUuMHU rapMOHHUKY 4YacTOTOM Bpa-
[IEHUWA, TAKXE U KOraa 4yacToTa BpallieHUA U3MEHAETCHA B peXUMe Bbibera
potopa. IlpuBoa potopa He A0JIXKEH BAUATbL HA ero BUOpauM1io ¥ Hauyanb-
HbIA AUcOanaHc.

[IpuMeyuaHne— Y1obbl yaocTOBEpUTBCH B TOM, YTO NMPHUBOA HE RIMSET HAa
HaYasbHBIA AKCOANaHC, clieayeT NPOBEPHYTL COCAUHHUTENbHYIO Myd Ty Ha 180 ° OTHOCH-
TEJBHO POTOPa K H3MEPHUTH BEKTOPbI BHOpaALMKH HA HHUIKOH 4YacTOTe BpALLECHMA, KOTAA
HEe NPOARNAETCH OTMHAMUMCCKHAR UIrNd poTtopa. [Ins ycTpaHeHMs NOrpellHoOCTH NPOU3I-
BECTHU BEKTOPHOEC BbIYUTAHME HA 4acTOTE BpPaLLICHMA.

8.1.2 Memoduxka ouenku

PoTop npuBecTH BO BpalleHHUE, pPA3roHAS €ro ¢ YCKOpeHUeM, IMpH
KOTOPOM HE€ MPOUCXOAUT CrjIaXuBaHWE NMUKOB BUOpaunu. Bece ApKo Bbl-
pPaXeHHbIE MUKW BUOpAUMUU CNEAYET UIMEPATL B AMAlIa30HE 4AaCTOT Bpa-
weHuss ot 70 % nepBOH KPUTHUYECKOH 4YAaCTOTbl A0 MAaKCHUMaJbHOM
4aCTOTbl BpallleHUA NMPU IKCIUIYaTALUU.

[1pononXxuUTeIbHOCTL BpPALUIEHUSI POTOpa HA MaKCMMAJIbHOM pabovei
4ACTOTE NOJXKHA ObiTh AOCTATOYHON, YTOOBL! yCTPaHNUTL 3hdeKThbl nepe-
XOAHOro pexuma. B ycTaHOBHUBILLEMCS peXUME CleayeT U3IMEPUTh BUOpa-
LIM1I0 Ha YACTOTE BpaAlLlCHUA POTOPA.

Ecnu 3T0 oropapuBaeTcst B TEXHUYECKUX YCOAOBHAX, HEOOXOAUMO pa-
30IrHaThb POTOP N0 YCTAHOBJIEHHOM MOBLILLIEHHONR YaCcTOTbl BpallEHUA.

[locne BpailueHuss poropa B TE€YE€HUE OrOBOPEHHOr0 BpEeMEHM Ha
MOBBIIUEHHOM 4YacTOTE OHAa AO0JIKHA ObITb CHUXEHA A0 MAaKCHMAJbHOM
paboyer, a MU3IMepeHUA BUOpAUHUM HA YACTOTE BpaALUEHHUA IMPOBEACHBI
BHOBb. ECJIM HUMEIOT MECTO MJIU NMPEANoaraloTc 3HaYUTeAbHbIE U3MEHE-
HUSl AMcbanaHca nocJsie UCNbITAHMA HA NMOBLILIEHHOW 4YacToTe, TO OKOH-
yaTe/ibHYI0 DAJITAHCUPOBKY U OLIEHKY BUOpAaLUU caeayeT NPOBOAUTD Toce
TaKUX UCIIBITAHUH.

[lnsi 3TOrO pOoTOP NPUTOPMAXUBAIOT U NPOBOAAT U3MEPEHHUSI BUOpaLLUU
Ha 4YacToTe BpPALLUECHHUSA B AHANA30HE OT MAKCUMalbHON paboyel 4acToThl
no 70 % nepBoH KpUTHYECKOH 4YACTOTbI ¢ MHTEPBAJIOM, HE MPEBLILLAIO-
lKMM 5 % MakcuMaibHO# paboueit yactotbl. [IpH 3TOM yckopeHHe NpH
TOPMOXEHUH TAKXKE JOJIXKHO ObITb JOCTATOYHO MEMLJIEHHDbIM, YTOODI H30e€-
XaTh CrjjaXxUBaHUA MUKOR BUOpaLIUH.

[IpuMeyaHHe— 3HadeHHe NOBBILICHHON YACTOTH BPAaUICHWA 3aBHCHT OT Tpe-
OOBaHM K KOHKpETHOMY poTopy. Ecan Takux TpeGoBanuit He CYLIECTBYET, UCIIBITAHKA
Ha MOBBLILUCHHOKH 4acTOTe [1POBOAAT MO AOrNOBOPCHHOCTH MCXAY M3rOTOBHTC/ICM H
norpeburTenem.
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82 PotToph, KauecTtTBOo O0anNaHCUPOBKHU KO-
TOpPbLIX OMNMpPEeAeNnAlwT NOCPEACTBOM H3IMEDPpE-
HUMN BUOpPAaLUMU HA HCTMbITATENbHOM CTEHNE

Ins poTopoB, OKOHYATEJIbHOE KAa4eCcTBO DATAHCUPOBKH KOTOPAIX OLie-
HUBAETCH HAa MUCMBITATEABHOM CTEHAE, HEOOXOAUMO HUCIOAb30BATDH alla-
paTypy K METOAbi WMCribiTaHWM, OfilcaHubIe B 8.1. OnHAKO B HEKOTOPBIX
C/iyyasix BO3HHKAET HEOOXOOUMOCTh NMPUMEHEHHUS APYIUX METOIO0B, Ha-
[IpUMED:

— POTOP C NPUBOAOM IIpEeACTaABJSIET COOOHU eqUHBIN arperar,

— POTOpP, MIA KOTOPOTrO BO3MOXHO MOAyUYEHUE AAHHBIX TOABKO HA
OJHOW 4acCTOTE BpallieHUA, HATIPUMEP POTOP ACUHHXPOHHOTIO 3JIEKTPOIBU -
raTess;

— YCTAHOBKA JaTYHUKOB HA MOALUMIMHUKYU HEBO3IMOXHA — B 3TOM CJIy-
4yae HU3roTOBUTEJNb U NOTpeOUTENL OrOBApUBAIOT TOYKH U3MEpPEHHUSA BHUO-
pPaLIUH;

— 3Ha4yeHue aucbanaHca potopa MOXET 3aBUCETb OT HArpy3Ku — B
3TOM CJIyYa€e HU3roTOBUTENb U NMOTPeOUTENb OrOBapUBaIOT AUANA30H HAa-
IPY30K, MPU KOTOPbIX OLICHUBAIOT YPABHOBEIUECHHOCTb POTOPA.

83 PoTtTopbh, OULEHKY OCTATOYHOTro aAHuCOa-
NaHca KOTOpPBX NPOBOASAT NYTEM H3IMepe-
HUMX BUOpPAaUUU HA MeEeCTE 3IKcCNAyaTauuu

8.3.1 MauiuHsl, KayecTBo 6aNaHCUPOBKH POTOPOB KOTOPbIX OLIEHH-
BalOT NMOCJ€ OKOHYATEJbHON YCTAHOBKHU Ha paboueM MecTe, NMOABEPXKEHbI
BJIUSTHUIO MHOTUX (aKTOpOB, Bbi3biBaloWIMX BUOpauHlo. Hexkotopbie dak-
TOpbl AEUCTBYIOT HAa YACTOTE BpallEHUS MU, CJEeJOBATECJAbHO, UX BJIHUSIHHUE
MOXHO OLUMOOYHO NMPUHATD 3a BUOpALIUIO, BbI3BAHHYIO AMCcOaIaHCOM. ITO
OCOOEHHO XapakTepHO LISl MALLUH ¢ AByMs WK 6oJice TMOKUMH poTopa-
MU, COEIMHEHHBIMU MEXRY CODOOMN.

Hekortopbie U3 ¢dakTopoB, onpeaeasiolliye nosisjieHue Takoil Budpa-
LUK, a TAKXKE Mepbl MPEAOCTOPOXHOCTH OT OLIMOOYHBIX 3aKJIIOUEHUH
YKa3aHbl B MPUIOXEHHH A.

8.3.2 Ecau xakune-aubo CTaTOpHbiE 3/1eMEHTHI MALLIMHBI WIU ee dDyH-
JAMEHT UMCEIOT pe30HaHC Ha paboyeH yacTore, BO3MOXHbBI BbICOKHE YPOB-
HU BUOpauuu, HECMOTPst HA TO, HTO AUCOANAHC pOTOpa HAXONUTCH B
JOMYCTUMBIX Mpeaenax. B nonobHbIXx cayuassx MoxXeT nortpeboBaTbes
OYE€Hb TOYHasl DanaHCUPOBKA, HO CHHXEHHE BUOpaLIMU DOCTUXUMO TOJIb-
KO, €CJIM MalllHHA MaJIoOYyBCTBUTEIbHA K AucbanaHcy. Eciu npH 3kcmy-
aTauMHd HUCOANAHC pOTOpa MOXET YBEJIHWYMUTBCS, cleayet pacCMOTPETDb
BO3MOXHOCTb YCTPaHEHHUA PE30HAHCOB KOHCTPYKLIUH HMAU NMOBbILIECHUS
aeMIpUPOBAHUSI CUCTEMbBI, @ TAKXKe NMPUHATUA APYrHX Mep, obecreyuBa-
IOLLIMUX YAOBJIETBOPUTENBHYIO paboOTy poTOpa.
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8.3.3 Bo MHOrux yCTAHOBKAaX, HanpuUMep Tex, rae Aas INpUBoda MUC-
NOJAb3YIOT ACHHXPOHHBIN 3/1IEKTPOABHIATENDb,. HEBOZMOXHO YIPaBIsATDh YC-
KOPEeHHEM pa3roHa poTopa, a YCTAaHOBMBIUEECH COCTOSIHUE MOXHO
Ha0moaaTh TOABKO MO JOCTHXEHUH paboueii yacToThl BpaulcHUs. B 3ToM
cJly4ae M3NOTOBHUTENb U NOTpeOUTENDb COrNMacoBbLIBAIOT AMAMNA30H 4ACTOT
BpallcHUS poTOpa, B Mpelaesiax KOTOpOro npoBOAST KOHTPOJIb Ka4ecTsa
OATAHCHUPOBKH poTOpA.

Kak npaBWio, KOHTPOJIb KayecTBa OalaHCHPOBKH poTOpa MNMpOBOAAT
Ha XOJIOCTOM Xoay. /st KOHTPOJA noa Harpy3koH H3rOTOBHUTENL K NOTpe-
OUTE/Ib ONOBAPHBAIOT €€ 3HAYCHHUH.

[IpuMeyaHue— [Lig HEKOTOPRIX BUAOB OOOPYAOBAHHA MOXHO HCNOMLIOBATE NO-

JTIOXKEHHMSA COOTBETCTBYIOLIMX CTAHAAPTOB, B JACTHOCTH, VIR POTOPOB TypOOarperatos —
[ OCT 27870.

84 PoTopb, OLEHKY KayecTBa OaNaHCHUPOBKH
KOTOPBIX ONpenecnsiloT Ha HH3IKOYACTOTHOH Oa-
NAHCUPOBOYHOH YCTAHOBKE NTO 3HAUYEHUIW oOCTAaA-
TOYUHOIro nQUMcOanaHca B 3aldaHHBIX NNAOCKOCTHAX
KOPPEKUHH

Kak npaBpio, OUEHKY KayecTBa OANAHCHPOBKM POTOPOB Kihacca 2
NPOBOASIT HA HU3KOYACTOTHDLIX 6A/TAaHCHPOBOYHBIX YCTAHOBKAX, HO B 60/1b-
LIMHCTBE CJAydaeB NpeaycCMaTpHBaIOT NOCJACAYIOLIHE UCTMbITAHHUA HAa Bbi-
COKMX 4acTOTAX HAa MECTC MM HA MCNLITATENbHOM CTeHac. B ocobnix
CJy4yasiX MO AONOBOPCHHOCTH MEXIAY H3NOTOBHUTEIEM H TNOTPEOUTEIEM
MOXHO HCKJIIOYHTb OLEHKY BHOpallMH Ha BBICOKMX YacToTax. JTO OCO-
OEHHO XapaKTepHO )11 POTOPOB Kiacca 2, KOraa Mx npvoOperalor B
KayeCcTBe 3alaCHbIX YacTeH M OLICHKA HA MecTe MoXeT ObITh OTJIOXEHA Ha
3HAYHUTEIbHOE BPEMHSI.

Jns npoBeAeHHs1 OLIEHKM pOTOpP JOJDKEH ObITb cOOpaH, T.€. BCE €ro
3JleMeHTbl (COeaAHHUTENbHbIE MY(dTBI, 3yO4aTble KoJieca U T.A.) AOJDKHbBI
ObITH CMOHTHPOBAHDI.

J10 TOoro, Kak NnpucTynNHUTL K OLICHKE NHUCOaZlaHCa poTopa, €ro cnenyer
BO M30eXaHHe Noceayloulero nospjlIeHus Kakux-au6o necpopMaumii Bpa-
LLIATh HEKOTOPOE BpeMsl Ha COOTBETCTBYIOLIECH YacTOTE.

ITocne BbINOAHEHHSI JAHHOTO YCJOBHS POTOP NPHBOAAT BO BpalliCHUE
Ha yacToTe OATAHCHPOBKH M H3MEPAIOT 3HAYECHHUA U YI/Ibl AHCOANIAHCOB B
KaXXIOH M3 IUVIOCKOCTEH HU3MEPECHHH.

Jlns poropoB noakiaccoB 2f U 2g caeayeT onpeacanTb TaKKe Hadalb-
HBIK AHcOanaHc.

Y poropoB, KOTOpble NOABEPralOT NOVICMECHTHOH OanaHCHPOBKE WIH
coOpaHbl U3 cOaTAHCUPOBAHHbBIX INIEMCHTOB, CACQYET, KPOME TOro, onpe-
AengTh AKCOaNaHC Noche KAXAoN cTanui cOopKH.
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85 Potoppbl, KayecTBO OaNaHCUPOBKH KOTO-
DBIX ONMpenensiloT Ha BBICOKHX YacToTax Bpalle-
HUSA MyTeM OUEHKH OCTaToyHoOro aucbanaHca B
3ANAHHBIX MIOCKOCTAX KOpPpPEeKUUH

[TonoxeHue MAOCKOCTEH KOppeKLUUH U OaaHCHPOBOUYHDBIC HACTOTDI
HeoOXOAUMO YKa3biBaTh JUIS OaNaHCUPOBKH MO KAaXIOW U3 MO poOTOpa.
Ec/iu olieHKY NpoBOAAT Ha 6alaHCHPOBOYHOM YCTPOMCTBE, CHAOXEHHOM
COOCTBEHHOI KOHTPOJIbHO-U3MEPUTENILHONW annapaTypou, €¢ CIeayeT Uc-
[0Jib30BaTbh B T€YEeHWE BCEW MpoLenypbl.

Ecau poTop MCMNBbITHIBAIOT HA MOBBIIUEHHBIX YAaCTOTAX BpALLUEHUS, U3-
MEPUTEJIbHAS annapatypa U yCTAHOBKAa poTopa Ha UCMbITaTEIbHOM 000-
PYJOBAHUU JOJXKHbI COOTBETCTBOBATH 8.1.

Ecnu BbINOJMHEHBI BCE 3TU YCJAOBUS, pOTOP BpalllAIOT MOCJAER0OBATE/IBHO
Ha KAXI0HW OaIaHCUPOBOYHOM YACTOTE U PETUCTPUPYIOT 3HAYEHUSA U YIJIb
aucbaaHCOB, NMPUBENEHHDbIE K KAXIOH U3 TUIOCKOCTEN KOPPEKIUIUH.

[To npocbbe 3akazuuka obciefoBaHUE POTOPOB MOXHO OCYLIECTBUThH

no 7.1.5. Takoe obcnenoBaHue ciaeayeT MPOBOAUTh HA KaXIOW U3 OanaH-
CHPOBOYHBIX 4aCTOT.

9 BbIBOP KPUTEPHUA

OueHKY KayecTBa HaTlaHCHPOBKH rMOKoro potopa ob6bIYHO BbINOHSA-
IOT Mo BUGpaLMK onop MOALIMNHUKOB 6aTaHCHPOBOYHOTO 0DOpyIOBaAHMS
WIM UCIBITATEILHOrO CTEHAA Ha YacTOTE BPAIUCHHUA. ITOT METOH OITUCAH
B pa3aene 10.

JIpyruM METOIOM OLEHKHU SIBAAETCA UCC/IeNOBAHUE OCTATOYHOrO AUC-
O6anaHca, NpuUBeNeHHOro K 3alaHHbIM TUIOCKOCTAM KOPPEKUNU, KAK YKa-
3aHO B pasfesie 11. Jinst potopoB kjiacca 2 OoLlEeHKY MPOBOAST HA HU3KMUX
YacTOTaX BpallLlCHHUA.

Eciu ucnbiTaTebHOe 000py1OBAHHE HE NMO3BOJISIET AOCTATOYHO TOYHO
BOCIIPOU3BECTH peabHble YCIOBHS IKCIUTyaTalMH H (MIH) BJIHUSHHUE CO-
eAUHEHHUS UCIBITYEMOTrO poTopa ¢ APYTUM, BOMpPOC O AONMYCTUMOCTH ITpH-
MEHEHHS ero Mo/IEXHUT PECLUCHUIO, HCXOAS M3 ONbITA.

Bonpoc Bbi6opa MeXIy METOAAMH, OMHCAHHBIMM B pasnenax 10 u 11,
onpenensieTcss U3roTOBUTENIEM pPOTOpA.

10 PEKOMEHJIALIMH 11O ONPEAEAEHHIO JOITYCTUMOH
BUBPAIIMH HA BAJJAHCHPOBOYHOM OBOPY/IOBAHHH

Ecau HeobXxoauMo OLIEHHUTD KauecTBo 6anaHCHPOBKH 1o BUOpaLlMH Ha
6aaHCUPOBOYHOM OOOPYIOBaHHMH, TO MNocjieaHee NODKHO NMoAOHpaThCs
U3 ycloBUSA obecreyeHMsl HENpeBbILUCHUS MpPEACabHbIX YPOBHEH BUOpa-
MU MALUKMHBI MOC)Ie YCTAHOBKH B Hee oTOAlaHCHPOBAHHOIO poTOpa.
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CylecTByeT C/I0XHas 3aBUCUMMOCTh MexXy BUbpalme noAlMIMTHUKO-
BbIX OIop DaslaHCHPOBOYHOro 00OpyaoBaHUA U BUDpaLIMeE MALUUHDBI. ITY
3aBUCUMOCTb OMNpPERENSIIOT MHOIMMM, B TOM YMUCJIE€ BbllUEYKA3aHHbBIMU
pakTopaMy. B GonblIMHCTBE ClyyaeB OHa YCTAHABIMBAECTCS IS KOHKpET-
HbIX TUNOB MalllMH B pe3yJjibTaTe UCCAenoBaHust DATAaHCUPOBKU TUTIOBBIX
POTOPOB HAa OJHOM ¥ TOM X€ OasaHCHUpoBOYHOM 000pYynoBaHUU. Pelyb-
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 YCTAHOBKHU. ECAM 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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JUTUTESIbHBIX BUOpOHCTIbITAHWI N0 HaYyaJia BBINYCKA H3HENTUS, peKOMeHa-
LMW HACTOSAWIETrO pa3jena He pacnpoCTPaHAIOTCA.

10.3 PakTtope, BAUAWOUIUE HA BUOpPAaUUIO MAWUNH

Ha Bubpauuio oka3biBaeT BAUAHUE MHOXECTBO (pAKTOPOB, B TOM YHUCIE
Ka4eCcTBO MOHTAXa MAlMWHbI, HANTHYUE NEpeKoca poTopa U T.4.

YKka3bIBaeMble B TEXHUYECKHX YCIOBHAX HA MALIHHY MAKCUMAJIbHBIE
JOTIYCTUMbIE ypOBHU BUOpauuu OObIYHO OTHOCHTCA K CYMMAapHOH
(obuleH) BUOpaUUH, UMEIOILENR CHOXHbIA YACTOTHBLIM CNEKTP U BO3HU-
Katouiei B pesyabrate aeicTBus Bcex ¢dakTopoB. U3rotoBuUTeNib HOJXKEH
ONpeneinTh A0NYCTUMbBIH YpOBEHDL BUOpaLiy, BbidbiBAEMON TOJMbLKO AUC-
OasaHCcoOM poTopa, NpHU KOTOopoM ob1iiass BUOpallUst HE [IPEeBOCXOAUT YCTa-
HOBJCHHDBIX MTPEAELHOB.

104 KpurTHuyeckue TOUYKH

Ocoboe BHUMaHUe crneayet obpallarb Ha YpoBHU BUOpauuMu portopa B
MECTax HaMMeHbllero 3aszopa, Hanpumep NaOUPHHTHBIX YIUIOTHEHUSIX B
CBSI3U C BbICOKOI BEpPOATHOCTbIO NMOBpexaeHuit. Cneayer MOMHHUTD, YTO
YCAOBHUSA IKCIUIYATALMU MOIYT BbI3BATH UBMEHEHUE COOCTBECHHbBIX MOJ U,
cJieNoBaTeJbHO, YpOoBHEeil BUDpauuH. BanonpoBolbl ¢ XECTKOA CBA3bLIO
(HanpuMep B OApoTYpOUHHBIX arperarax) Tpebyiotr ocoboro BHUMA-
HUA K paKTOopaM, ONpEACSIOUINM yCaoBUs paboThi BANTONPOBOAOB (IPH-
JIOXEHHUE A).

105 onyctTuMmbe ypoBHU BHOpauumu ©O0anaH-
CUPOBOYHOIro obopyanoBaHHA

JonyctumMyto Bubpauuio Ha 6anaHCUHPOBOYHOM O0OPYIOBAHUM MOXHO
pErlaMeHTUPOBATL B BUIE:

— BHUOpaUMHU NOAIUHUITHHUKOBBIX OIOP, KOTOPYIO ONPEACASIOT 110 N0-
nycTuMoit BUOpaLYHK NOAIMNHUKOBBIX ONOP MalIMHbI

UIH

— BUOpauuu poTopa, KOTOPYIO ONPEACRAIOT M0 NONYCTUMONH BHUOpa-
LIW¥ pOTOpa MAILUHBI.

B o6oux cayyasx COOTBETCTBYIOULYIO AONYCTHMYIO BUOpAIIUIO HA Yyac-
TOTE BpalllcHKUs Ha OanaHCUPOBOYHOM O0OpYAOBAHUM Y cieayeT onpene-
NATh C UCMOJNB30BaHUEM Ko3adPuuUeHTOB NpeobpazoBaHus no ¢popmyJie

Y=K2KKIXK0KX, (])

rae X — ponyctumMas obuias BHOpauUMs B ropH3OHTAJILHOM HJIM Bep-
THKAJIBHOM HarpaBjicHHUsIX, HIMEpSECMas HA MaliMHe B nuana3oHe pado-
YUX YACTOT BpPAILCHHUSA B COOTBCTCTBHH C TCXHHYECKHMH YCNOBUAMM HaA
MaluHy wnu cravaaproMm (Hanpumep N'OCT 25364);

K, — oTHOUIEeHHE 3HauYeHH AONMYCTHMON BUOpanMM Ha yacToTe Bpa-

WIEHUSA K JOMYCTUMOMY 3HAUYEHHIO obuieit Bubpauuu (K, < 1);
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K; — KO3pPUUHMEHT, YyYUTHIBAIOWMHA OTAUYME XAPAKTEPUCTUK TNOA-
IUUMTHUKOBBIX ONOP U (MIU) YCTPOHUCTB cONnpsikXeHUs (MydTbl) DaaHCH-
pOBOYHOro obopynoBaHMst U MauliMHbI. OnpenensieTcss Kak OTHOlleHUE
BUOpAallMU HA 4YacTOTE BpaAlUCHUS, UIMEpAeMON Ha OalaHCUPOBOYHOM
00OpYNOBAHHHU (pPOTOp HIM MOALUIMNHHUKOBAR ofnopa), K BUOpauuH Ha
4acTOTe€ BpalleHHUs] MAIUMHbI HA MECTe 3KCIayatauuMu (ecau Henbs3s
npuHATL K; = 1). 3HayeHue K| 4acTo 3aBUCHUT OT HAIpaBIEHUR HU3Me-
pPEHUHN,;

Ky — K03dPUUHEHT, YYUTBIBAIOWIUHA pa3nuyHe TOYEeK UIMEPEHUS BUO-
paurMd Ha OaNlaHCHPOBOYHOM 0OOpYAOBAHUU U TOYEK, A KOTOPBIX
ONpENESEHO 3HAYEHUE X, U 3aBUCSLLUN OT XapaKTEPUCTUK MOJ poTopa.
Ecau Bbllueyka3aHHble TOYKU coBnagarT, K; = 1, B NpOTUBHOM cJjiyyae
IJTS1 NTOJIYYEHHUST 3HAYeHHUsI K; MOXHO BOCIMOJIb30BaTbCA pacyeTHON Moe-
ALK AUHAMHUKH POTOPHON CHUCTEMBDL.

3JHayeHHUs1 Ko3ddHuuHeHTOB npeodbpasoBaHuss K; u K; Moryr nime-
HATbCA B WIHMPOKHUX Ipenesax U 3aBUCETh OT 4acToTbl BpawleHUd. Ilpu-
MeEpHble 3HaYeHuUA kKoaddpuuueHToB K; U K, npeacraBieHbl B
npuioxeHun C. 3Hayenus K; creayeT ycTaHaBIMBaTbhb UIS KaXJIoOro
KOHKpETHOro ciyyas. Ilpu copnaaeHuy KpUTHYECKOM YacTOThl BpalUe HUS
¢ paboyer 4acTOTON HEOOXOAMO UCTIOJIL30BATL BoNee BbICOKHE 3HAYECHUA
Ko3dpPuurenTos rnpeodpazopaHus. Ha npaktuke HeT HeoOXOOMMOCTH
ofipeneasiTb 3TH KO3PPULIUEHTHI MO OTAENABHOCTH, TAK KaK U3rOTOBHUTENDb
U MoTpeduTe/b MO0 AOrOBOPEHHOCTH MeXAy cOO0OH yCTAHABJIMBAIOT MX
NPOU3BEACHHUE.

11puMepbl cnonb3oBaHUS KO3(pPUUHEHTOB npeobpa3oBaHUsl NpHBe-
JEHbI B NTPpUJIOXEeHUHU F.

Cieayer UMETH BBHUAY, YTO HA KPUTHYECKHUX YACTOTAX BOIMOXHO
yCWIE€HME OTAEAbHBIX Moo Bubpauuu. [lostomy ueablo GanaHCHMPOBKH
SIBJIIETCS HE TOJbKO OrpaHU4YeHHe BUOpauUMM B AHana3oHe paboumx
CKOpPOCTEH BpallleHust, HO U obecneueHue He30nNacHOro nepexoaa yepes
KPUTHYECKHE YACTOThi, €CIAM OHMU MEHblLIE MAKCHUMAIbHOW pabouyei.
J19 KpUTHYECKHUX 4YaCTOT TPYAHO YCTAHOBHUTb KOJUYECTBEHHbIE KPHTE-
PHH, TaK KaK HEoOXOAMMO YYMTBIBATh MHOrue ¢axkrTopsl, Hanpumep
neMndupoBaHue.

B ycnoBusix, koraa HeobxoaMMo KOHTpPOJIKpOBaTh Nporub poropa npu
€0 pPAa3roHe B CBAA3H C OMACHOCTHIO 3aleBAHMH O CTaTOPHBLIE YACTH WIM
BO3IHUKHOBEHUA HEIONYCTHUMbIX HAMPAXKCHHUR, HA KPHTHYECKHX 4acTOTax,
MEHbLINX IKCNNYAaTAUMOHHOM, cnenyeTr H3IMEpATb pa3Max BHbponepeMe-
LIEHHUS B TOH YACTH poOTOPA, i€ OHO MAKCUMAIBHO.
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11 PEKOMEHAAUHH [10 ONIPEAEJNEHHAIO JOITYCTUMOI'O
OCTATOYHOT'O IUCBAJTAHCA B INIOCKOCTAX KOPPEKLINH

111 Obuirue NONOXEHHUH

He cyliecTByeT MpocTOil 3aBUCUMOCTHU MEXIY AUCOanaHCOM poTopa M
BUOpalMeid MaLIMHBI NpU 3Kcyatauuu. Ha subpauurio BausAoT Macca
MalLIMHBI U ee dyHIaMeHTa, XeCTKOCTh MOAIUUITHUKOB U (PYHIAAMEHTA,
OaU30CTb paboyeit YacTOTbi K pe30HAHCHOM 4YacToTe, AeMIPUpPOBaHUE.

[NpencraBiaeHHble HUXE pEKOMEHIAALMU — NMpUMEp pa3paboTKu pyKo-
BOJICTBA Mo obecrneyeHHIO KayecTBa 6anaHCUpoBKU THOKHX poTopoB. OHH
[OJIyYE€HbI OTILITHBIM MyTEM MPU OrPaAHUYEHHOM UYHUCJIE IKCIEPUMEHTOB C
pOTOpaMH pa3inyHbIX Kinaccos. [lpu cobnioaeHUU peKOMEHOALUU
MOXHO OXHIATh YAOBJIETBOPUTENbHOH padOThl pOoTOpaA B IKCIUTyaTaL[UH,
XOTS B OTAENbHBIX CIy4YasiXx MOI'YT 0Ka3aTbCsl HEOOXOAUMBIMHU OTKJIOHEH U
OT HUX.

3HayeHUs, MojydaeMble B COOTBETCTBUM C HACTOSILLIUM PpPasiclioM, .
MOTYT UCIOJIb30BAThCA JIMlLb B KAYECTBE PEKOMEHIOYEMbIX, HO HE HOpM
MpU MPUEMKE U3AECTHUS.

11.2 JonycTUuMBIH OCTATOYHDLH nucbanaHc
poTopoB Kinacca 2

3HaueHUe ocTaToyHoro aucbanaHca poTopoB KJacca 2 JOJMXKHO COOT-
BerctBoBaTth [[OCT 22061.

Y poropoB noakiaaccoB 2f, 2q ¥ 2h KaXAbli U3 3JIEMEHTOB WUJIH, €CJIH
BO3MOXHO, COOpKY 3JIEMEHTOB cJjeaAyeT OajaHCUpOBATbH [0 IIPEAENAOB,
MOAYYEHHBIX OMNbITHbIM MyTeM wiau ykaszauHbix B [OCT 22061.

113 MonycTHUMBIH OCTATOYHBH ancbHbanaHc
poTopoB Kanacca 3

11.3.1 Pomopu nodxkaacca 3a

Iis TMOKUX poTOpOB, IUCOANTAHC KOTOPLIX HE3ZABUCUMO OT €ro pac-
npeaeeHUs CYIECTBEHHO BJIIMAET TOJAbKO HAa OCHOBHYIO COOCTBEHHYIO
MOJY, 3KBHBAJICHTHOE 3HAYEHUE INSE OCHOBHOW COOCTBEHHOH MOAbI HE
nosxHo npesbitiath 60 % aucbananca no N'OCT 22061 nis MakcuMaib-
HOUW 4acTOThbl BpailiCHHUA.

Ecan npoBoasiT HU3KOYACTOTHYIO DANAHCHPOBKY, TO NMONXHbIK OCTATOY-
HbIA AucOaNaHC HE AONXEH MnpeBblilaTh 3HAYCHHH, NMPUBEAEHHBLIX B
FOCT 22061 ans makcuManbHOH paboueilt yacToThl BpalLCHUS.

11.3.2 Pomopu nodxaacca 3b

Inss rubkux poropos, AHcOaNIAHC KOTOPbIX HE3aBUCHUMO OT €ro pac-
npeaencHusl CylleCTBEHHO BJIMSIET TONbKO Ha OCHOBHYIO M BTOPYIO COD-
CTBEHHbIE MOAbI, 3KBUBAICHTHOEC 3HaYeHUe aucbanaHca Mg OCHOBHOH
coOcTBEHHOU Moabl He NOJXKHO npesbiinath 60 % 3THX 3HaYeHUN Ha
MakKCUMAaJIbHON paboyelt yacToTe BpalICHHS.
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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 MeToa 3KCnepHMEHTAILHOIO ONpeacIcHUs 3IKBUBANEHTHOro ancbanaHca npeacTas-
fNeH B NpuloxeHuu D.

2 PexoMeHOAUHH He pacnpoCTpPaHAKOTCA HA pOTOPbl ¢ KOHCO/JbLHOH YaCTbiO, €CAKX OHA
UMEET 3HAYNUTENbHBIK AMHAMHUYECCKUA NpOrud.

3 YKa3aHHble Bbillle PCKOMEHIYCMbi€ 3Ha4YeHHMsI MOryT ObiTb NEPECMOTPEHbI, €C/AH
pabouHe 4acToThl ODAU3IKKM K OCHOBHOI! UAH BTOPON KPHTHUYECKHUM 4YacTOTAM BPAaLLICHHUA.

4 PexoMeHOyeMbic 3JHaUE€HHS ocraTodyHoro aucbanaHca He rapaHTHPYIOT cOBNIOAEHHS
HopM Bubpatny B HaaHCUPOBOUHOM YCTPORCTBE NPHU YacToTax BpaweHmsi ot 80 a0 120 %
moboil KPUTHYECKOM HACTOThbl BpalUCHHA. YcHaeHue BUOpauuu Tpebyer 6osee TouHOM
OaslaHCHMPOBKH, TaK KakK, HanpuMmep, aAeMndgHpoBaHHe B balaHCHpPOBOYHOM ODOpYAOBaHHH
334aCTYIO MEHblLE, YeM B MalUHHE Ha MECTEC YCTAaHOBKH.

5 Ecnan ne npeacraBnseTc BOIMOXHLIM BbINTOAHHUTL DANaHCHPOBKY MO BCEM MOAIM
uirnba potopa (HanpuMeEp BCACACTBHE HEAOCTATOMHOIO KOJIUYECTBA [UIOCKOCTEH KOoppek-
LLIMH), TO ClIeayeT NpoBecTH banaHCHpOBKY 110 0COBCHHO BAXHBLIM MOIaM,
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INNPHITOXEHHE A
(cnpasouroe)

GOAKTOPLI, YHUTHIBAEMBIE TTPHA BANAHCHPOBKE
HA MECTE MHOTOOTIIOPHbBIX THBKHX BAJIONTPOBOJOB

A.l Jucbanatc He ABASETCH eANHCTBEHHON NpUinHOK BUOpatiuu poTopa, B TOM HYHUC/E
RHOpaUMU Ha 4acToTe BpalleHHA. [IpucTynate K 6aaHCHPOBRKE CReAyeT NPCABAPUTEILHO
HCCAeNOBAB RIUAHUE ONMCBIBACMbIX HUXE (PAKTOpPOB, onpeacafoOWNX YpOoBHH BHOpauum
MALHMHDbI.

710 OCODEHHO BAXHO UIA BANONPOBOAOB, COCTORWIMX U3 JBYX U Donee poTOpoOB.
[IpuMepoM ARISIETCS KPYNHbIH NapoTypObUMHHBINA arperar.

A.1 HecoocHOCTs H nepexoc NOMUMNHHKOB

HecooCHOCTD # ITepeKoc NOAWMHITHHKOB MOIYT Bbi3BaTh BHOPAUHIO, KOTOPYHO HECBO3MOX -
HO ycTpanuTh banancuposkoir. [lpun cunbHoOW BHOpaumu caeayeT ynyuilinTb LEHTPOBKY
NOALIHITHUKOB.

A.3 DKCHEHTPHMCHTET H HECOOCHOCTHL COCTHHEHMH

[IpakTH4eCckK HCBOIMOXHO COCAMHWTb KPYNHbBIC PpOTOPHI 0€3 3KCUEHTPUCHUTETA KU
HECCOOCHOCTH I/IEMEHTOB COC/IMHCHHUHA.

EcnM KayecTBO COCAMHEHMH BbI3bIBACT COMHCHHS HAH BAIONPOBOA HE TNONNAETCH
SanancupoBKke, cacayeT NMPoOBEPpUTL U MPUBCCTH B HOPMY KOHUCHTPHUUYHOCTL U COOCHOCTL
My@dT M JHLUIb 3aTEM NPUCTYNHTL K DalaHCHpOBKE.

A.4 HeycTroHuMBocTe pOTOPa HA MACARHOM KJIHHE

Paziuyrbie GoOpMBbI HEYCTORUYUBOCTH POTOPOB MOTYT UMETH MECTO B IMOMUMNMHUKAX C
FTMAPOAMHAMUYCCKOR cMa3koM. TIpU3HAKH HeYCTOMYHUBOCTH XOPOLWUO HU3BECTHBI, MO3TOMY
nepea OaTaHCHPOBKON HEODXOAMMO YROCTOBEPUTLCA B MX OTCYTCTBHM.
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[HPHIIOXEHHE B

(cnpaeouroe)

HU3KOYACTOTHAA BATAHCHPOBKA POTOPOB INOAKJ/IACCA 2d
B TPEX ITUIOCKOCTAX

B.1 B nannoM npuaoXeHUH paccMaTpHBAETCS HH3KOUACTOTHasi DanaHCHpoBKa poOT
POB, HAYAbHBIK ANCOAIAHC KOTOPbLIX pacnpeiciieH NO WIKMHE PABHOMEPHO WIM NO ANHER-
HOMY 3aKOHY ¥ KOTOPbLIE HMEIOT OAHY NNOCKOCTb KOPPEKUNH B LEHTPE H ABE Ha Kpanx.

OHH NOCTAaTOMHO XOpOolUuo BGAIaHCHPYIOTCS, eCX W3BECTHA aoas aucbananca, KoTopas
AONKHA ObITh YCTPAHEHA B LIEHTPATLHON NAOCKOCTH. [JlaHHOE NPHAOKCHHE ONUCHIBAET METON
pPaCHCTa KOPPEKTHPYIOUIHX MAcC B TPEX MNAOCKOCTAX, UCXOAA H3 HaNanbHbIX AMcbanaHcos,
OTIPENCNCHHbIX B ABYX IUTOCKOCTAX M3MEPEHHA AWcbananca. BexropHas cyMMa cun w
MOMEHTOB, CO3aaBaeMbiX KoppekTupylouwmn maccamu U, U,, U; B Tpex niaockoctax

KOPPEKLIMH OTHOCHTEABHO HEKOTOPOH TOMKH Ha poTope, AO/LKHA ObITh PaBHOHW CyMMe Ci
H MOMEHTOB HauanbHbiX AXcHanaHcoB U; u Uy OTHOCUTENBHO ITOH Ke TOUKH,

MeToarka DANAHCHUPOBKY NPUTroaHA NPH BLINOAHEHWH CAEAYIOWMX YCAOBHUMN:

— MEXOHOPHLIA POTOp,

— MACCA POTOPA PACNIPCACNCHA PABHOMEPHO, KOHCONbLHbIC HYaCTH OTCYTCTBYIOT;

— W3IrubHasg XeCTKOCTh POTepa MO MIUHE OANHAKOBRA,

—  MOJAOKEHUE MIOCKOCTEH KOPPEKUUHU HA KOHUAX POTOPA OTHOCUTEILHO €50 CepeanHbl
CUMMETPHYHO,

— paboyue YacTOTH! BPALLCHUS JHAYMTENLHO HHXKE BTOPOH KPUTHYECKOHN HaCTOTh.

3.2 Potop MOXeT ObITh NONHOCTLIO OTOANAHCUPOBAH BMJIOTH A0 MEPRBOU KPUTHUECKOMN
HACTOTHI, €CAU BLINOAHSAIOTCH CACAYIOWMKE BEKTOPHDbIC YPABHCHHUSA:

(,= U, — 05 H({Ug+ Uy),

Uy, = H (Ug + Up), (B.1)

U= Ug— 05 H(Ug + U)),

raec H onpenendeT n0ai0 AMCOATAHCA B LIEHTPANIbHOR TUIOCKOCTH KOPPEKUHH.

Jasucumocts H ot z/1 npeacrapineHa Ha pucyHke B.l, rae z — pacCToOiHHME OT J1ICBOIO
MOAIUUMHUKA 00 DAMXKAHLICH ITOCKOCTH KOppeKUHH, | — pacCTOsIHUC MeXay NOAILHMHH-
KaMKn (W1KMHa poTopa).

[locrossHHass H pasHa Hymo npu /1 = 0,22, 3T0 03HAYAET, YTO B AAHHOM CJaydae
HEOOXOAUMOCTDL MCIO/1b3OBAHUA UEHTPUTBHON MIOCKOCTH KOPPeKUHH OTaaact.
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Pucynox B.1 — ['paduk naa onpeacnenus aonu aucbanamca,
NnoaiexKawero YCTpaHCHHIO B LCHTPA/ILHOH TOCKOCTH KOPPCKUHH
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TNPHIIOXEHHE C

(cnpagounoe)

KOOODOUUHUEHTDI ITPEOBPA3OBAHNA

Koadduunentnl npeobpa3oBaHust LIt pacueta aonycTtHMolt BHOpauMu Ha uactoTte
BpalleHUA B DANAHCUPOBOYHOM YCTpOCTBe npuBeacHbl B Tabnauue C.1 B COOTBETCTBUH CO
creaywouie xiaccupukaumeu:

| CocTtaBHble 4acTU MALIUH.

2 MawpHbl CpeHUX pa3MepoB, He HMEIOWMEe CnelHaNbHBIX DYHAAMEHTOB, a TAKXKC
apvrateny yu Malvusl (Ao 300 xBT), XecTko 3akpennasemsle Ha crieuranbHbiX QyHAAMEHTAX.

3 KpynHorabapuTHbie NPUBOAHLIC ABHTATE/IU U KPYNHOrabapuTHbIe MalIKMHBI Ha XECT-
KMX U TAXEIbIX GYHAIMEHTAX, UMCIOILUUX MANYIO NOAATANBOCTL B HANPARNCHUU UIMEPEHUA
BUOpaUHH.

4 KpynHorabapUTHLIC NPUBOAHDLIC ABUIATENU U KPYNHOrabaputTHbie MalllMHbBl Ha $yH-
BAMEHTAaX, HMEIOWHX 3HAYHTEAbHYIO NOAATAKBOCTD B HaNpaBJeHHH H3IMEPEHHUS BUOpPaUHH,

Tabaunua C.l

Ho- __Kl ) B
MeEp
Ksac- Tunosast MatiKHa K, Bﬂ"?um';:ﬂ AGCOMIOT- E::&C;‘
chpu- ! iu:oﬁ | Has BuGpa- BHOpaLMs
AL
Ran onopbl 1 HHA poTOpd poTOpa
L 4,}. _— —— e
| KoMmnpeccop HaJdAyBa.
Manbie 3nexTpoaBurartesm Ao {,0
15 xBr - - t
2 bymaroaenaresibHble Ma-
| LLIKHBI.
DNneKTpUUYECKHE MatUHbl
cpeaHero pasmepa 15—75 kBr. 07_10
DNeKTpUYECKHe MAalUWHBLI Ha| =
cneurdaibdbix dyHaamenTax (1o
300 kBr). Or0,6 00| Or 1,6 10 | Ot 1,0 1o
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
- AByxnomocHnie reHeparopusl | 0,8—1,0
Typ6uHsl # MHoronomocHuie| 0,9—1,0
| FeHepaTopbl

il — i i ‘h‘ ol it
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[TPH/IOXEHHE D

(cnpasouroe)

SKCIIEPUMEHTAJIbHOE OIIPEAEJIEHNE 9KBUBAJTEHTHbIX
MOJAJIbHbIX JHCBAJIAHCOB

Inst onpeneneHns 3IKBUBANEHTHOrO Ancbananca, BoidbiBalOWEro 1 cOOCTBEHHYIO MOAY
BUOpallMH poTOopa, U NS OLUECHKH 3KBUBAICHTHOrO OCTAaTOMHOIo AMCbislaHCca MOXET npume-
HATLCA CeRylouas npoueaypa.

D.1 YcTtanosuTth poTtop Ha 6anaHcHpoBouHoe obopynoBanne.

D.2 PasorHaTts poTop 20 CKOPOCTH, OIM3IKOA K NEpBoit KpUTHYECKOH YacToTe Bpalle-
HUS, ¥ UIMEPUTH BUOPAUKIO MAU CHDLL, ACACTBYIOMIME HA NOAKNIHUKOBLIC ONOPHI.

D.3 YctaHOBHTb Ha potope rnpobHblit rpy3. I'py3 AomXeH 0OKa3dblBaTbhb CYLUECTBEHHOE
BAUAHKHE Ha BUOpauUUIO, NMOITOMY €ro CACAYCT YCTAHOBHTL B MJIOCKOCTH MAKCHMMANLHOIO
BIIMSHUS Ha nepBylO cOOCTBEHHYIO Moy BHOpaunn potopa. JTa ToCKOCTL, KaK NPaBUNo,
HaxoauTcst BOAN3Ku cepeaunHbl potopa. IoBropuTh HaMepeHus no D.2.

D4 Mo pe3yabrataM U3IMEPCHHR ONPEACAUTL IKBUBAACHTHLIA AucOanaHc nepsoi
MO/Ibl. 3TO MOXHO BbINONHHUTL rpadHueCKH B COOTBETCTBHH ¢ NpHAOXKeHHeM G. 3HayeHUn
IKBUBAJIEHTHOro MOAaNbHOro AMcbanaHca ang nepsoil Moabl paBHO:

(Macca npobHoro rpyasa) x (A0/AB)

D.5 CHsartb npobHbIA rpy3.

[D.6 Pa3zordars porop 1o ckopocTH, 6/1HIKOH KO BTOpOH KpUTHYCCKOH| HacTOTE Bpatue-
HHUSA, IPH YCIOBMH, YTO OH2Z MCHLILE MaKCHMaNbHON paboteit vacrort Bpawnennn. [Nosro-
PHTb U3MepeHus no D.2. .

[).7 YctaHoBuTh Ha poTop npobunifi rpy3. [py3 aosixeH 0OKa3bpiBaTh CYWIECTBEHHOE
BIUAHHE Ha BHOpaLUIO, MOITOMY €ro CACAYCT YCTAHOBHMTH B NVIOCKOCTH MaKCHMAJILHOIMO
BITUAHUA HA BTOPYIO COBCTBEHHYIO MOfly BHOpauuH poropa. [loaTopuTth HiMepenus no D 2.

.8 Tlo peaynsTatam uamepennii B coorserctenn ¢ D.6 n D.7 onpenenante 3xBuBaNenT-
HblA AucbanaHc, Bbi3bIBAIOWMA BTOPYIO MOAY BHOpaunu poropa, 448 H4Ero MOXHO HCNOJIb-
308aTh NpUIoXeHUe G.

D.9 CHaTtk npobHbif rpy3.

D.10 [NpoaonxuTb nocieioBaTeNbHO ONUCAHHbIC ONCPAUHH, MOKa He ByayT HalAcHM
3KBUBAJICHTHBIC AMCOANaHChl 419 BCEX AOCTHXXHMMbIX cCOOCTBEHHLIX Moa BuOpalinu poTtopa.

[IlpuMedyaunuan

! Hacrosiuias npoueaypa npeanonaraer, 4yTo BMOpalns, H3MEpEHHAR Ha CKOPOCTH
BO/IH3 HEKOTOPOH KPHUTHUECCKOH, ONpeacnsercs B OCHOBHOM COOTBCTCTBYIOUICH MOIOMN.
JJaHHBLIA MeTOol HEe MOXET ObiTh MCNOALIOBAH, €CAn, B CHIAY KAKUX-AHMOO NPUUKUH, HEBO3-
MOXHO obecrnieyuTh M3IMEPEeHHUA Ha CKOPOCTAX, DIIU3KHUX K KPHTHYCCKHM CKOPOCTAM HEKO-
TOPbIX BAXHBIX MOA, H, TAKUM 00paioM, HACHTUHQHLIUPOBATL COOTBCTCTRYIOLHE MOALNBLHbIC
XAPaAKTEPHCTUKM.

2 B HekoTOpbiX clyuyasix py OMNpeAc/ICHHH 3KBHBUICHTHOIO MoaanbHoro aMcbanaHca
MPeaitoOYTHTEALHO MCNOABL30BaTL Habop Npobubix Macc, ana Toro yrobsl obecneunTs 6e3-
ONAacCHOE NMPOXOXACHUE HAIWHX KPHTHYCCKHX CKOPOCTCH.
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TTIPHIAIOXEHRHE E

(cnpasouroe)

METOIUKA ONPEJAENEHUA B POTOPA
(XECTKHHA U1K TUBKH )

Ecan yCTAHORIEHO, YTO pOTOP XECTKHMH, €¢ro DANAHCHPOBKY MOXHO BLIITOAHATL NPH
HU3KMX uactoTtax BpauleHus. Fubkue poropbi B obileM ciayuae AoAXHbI NOABEPraThes
BbICOKO4ACTOTHON OanancupoBke cornacHo pasneny 7. McknioueHme cOCTaBAsIOT pOTOPDLI
Kj1acca 2, KoTtopble HATaHCUPYIOT B COOTBETCTBHHU C pazaeaom 6.

[To BHelUHeMY BHIAY POTOPA HEBO3MOXHO OMNPCAENHUTH, ABAACTCA OH XECTKHM WIH
MOxum. JKecTKu#i Ha nepsBbii B3MIAA poTop npu padboTe Ha BLICOKUX 4ACcTOTAX BpallieHUs
MOXET MPOXOAHTb MMPH PAa3rOHE Yepe3 KPUTHUYECKUE YacTOThl, NOAyYasd 3HAUMTE/bHbBIC
AMHaMH4yeckue nporudsl. C Apyrol CTopoHbt, KOXYLIHHACH THOKHII pOTOP MOXET OKa3aThCS
KECTKHUM, €CAU ero MakCUMANbHag pabouyass 4acToTa BpalieHUR HAMHOMO HUXE NEpBOH
KPHTHHECKOM.

E.1 Onpeaenenne Byaa poropa

Hns onpefencHua sHaa poropa (rUbKMI HAK XECTKUH) U, CnefoBaTe/IbHO, MeToja
BanaHCUPOBKH, MOXHO BOCNOJB30BATLCA CACAYIOIHKMH PEKOMEHAALNAMM.

E.1.1 Tlony4uTb ¥ H3rOTOBHTENSA WKW 3aKA3UKMKa CBEOCHUA O THIC POTOPA H PCKOMEH-
ayeMom MeToge DanaHCHUPOBKH.

E.1.2 Ecau nepBasi KpUTHYECKas CKOPOCTh BPILUEHHUR TMPEBLILIACT MaKCHMUIBHYIO
pabouylo 4acToTy, no KpaHen Mepe, Ha 30 %, poTOp MOXHO CUUTATL XECTKHUM.

E.1.3 KpoMme TOoro, MOXHO BOCNOJIB30BATLCH CACAVIOUIMM METOIOM MCNbITAHHH.

CbanaHCHpPOBaTh POTOP HA HU3KMX YACTOTaX BPAlLCHUS B IBYX MUIOCKOCTAX KOPPEKLIHUH
B coorBeTcTBHM ¢ T OCT 22061.

[IpuBecTH poTop BO BpallcHue ¢ paboueit vacToToi Ha 6ataHCHPOBOUHOM 0BOpPYNOBA-
HHH, XECTKOCTb U AcMTI(PHPpOBAHHE NOJAUWHNHHUKOBBLIX ONOP KOTOPOro aHAJIOTHYHbLI COOTBET-
CTBYIOILIUM XapakTEepUCTHKaM MallMHKI.

[lpu pasroHe portopa ceauTb, YyTo6bI BHOpaALIMA HAXOAHUAACH B JOMYCTHMBIX Npeaciax.

[lonyyuTe 3aBUCUMOCTb BEKTOpa BHOpaALMH OT 4acTOTbl BpallicHHA NPH pasroHe U
TOPMOXEHHUH (BbiOEre).

Ecan He OOHapyXHBacTCR 3HAYMTE/IbHBIX M3MCHEHMH BHOpauuH, 3TO O3HavaeT, YTo
poTOp JTHOO XEeCTKUH, THOO T’UOKHH ¢ HE3HAYHTENIBHBIM IKBHBANCHTHLIM aucbanaHcoM. [ins
UACHTHDUKIUMKU POTOPA CReayeT UCNLITaTh €ro Ha MbkocTts no E.2.

Eciu npu pasroHe WK BbiDEre poropa NPOUCXOOAT IHAYUTENbHBLIE H3MEHCHHA BHOpa-
LUK, TO UMEET MCCTO ONlHA U3 CACAYIOILUMX ANBTCPHATHB.

~ POTOp M'MOKUN;

— PpOTOp XECTKHH, HO YCTAaHOB/IEH Ha NOAAT/IHWBLIC ONOPH;

~— pOTOp HMCCT NONAT/IHBbLIC INICMCHTH, ACPOPMALHA KOTOpbIX SIRNSETCA (PYHKUHEHR
YaCTOTHI BPalWICHHUA U TCMMepaTypPhl.

Jna upeHTHOHKauuy poropa Heo6XOAMMO BHOBb pajorHaTh pOTOP M CPaBHHUTL HOBbIE
H cTaphbie 3HaueHHs BHOpauuu npH Buibere. Ecan olH coBnaaalor, MaccoBO-reOMeTPHYECKHE
XapaKTCPHCTHKH MOXHO CYMTaTh CTAOHMAMIHPOBABIIHMHCA. 3aTCM C/IC/AYCT NMPOBECTH UCIIbI-
TARHHA HA THOKOCTDb B COOTBETCTBHH C E.2.

[IpumMeyaHHe— Crabunuzauus poropa NpoUCXOAUT B CWIY “npupabaTbiba-
HUA €ro 2JIEMCHTOB Noa AcAcTBHEM UCHTPODEXHLIX cua. Tak, HanpUMep, 1 POTOPOB
reHepaTopa H NEKTpoaBUrare/ict 4acto Tpebyiorcs BLIOHATL PA3rOHL! U Bbiberu o
TeX Nop, Noka oOMOTKa Y CUCTEMa MOABECKH HE NMPHMYT CBOE OKOHYATEJIbHOE MONIOXC-
HHeE.
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Ecan cpaBHUBaeMble XapakKTepHCTUKH BHOpauHu npu Bulbere poropa He COBAAAAIOT, TO
aucdbanaHc saBasgeTca nepeMe HHoN BeaAHYHHON. POTOp B aHHbLIX YCAOBHAX OTOLTAHCHPOBATD
HCBO3MOXHO.

E.2 Homranns Ha radxocs

YcTaHOBUTDL NPOOHDLINA rpy3 nocepeanHE POTOPA WK B TOUKE, 1€ YCTAHOBKA Ipy3a MOXeT
BbI3BATh €0 HHTCHCHBHYIO BHOpaunio. PalorHarb porop Ao paboUeit 4acToTbl, chells 3a TeM,
yTOObl BUOpaLMs Haxoawiack B JONYCTHMbIX nipegenax. Ecau npu pasroHe Bubpauus
nNpeBblillacT AONYCTHMYIO, MacCy Mpy3a CACAYCT YMEHbUWIHKTDL U NycK NoBTOpuThL. Mameputs
BCKTOp BHOpauuu Ha paboucit yacrore B TOH Xe TOYKE, yTO nMpU H33MepeHusax no E.1.3.
OnpenenMTh BAMSIHHE TPY3a NYTEM BLIYHTAHMA BEKTOpa BHOpALIMH M3 COOTBETCTBYIOLLEIO
BeKTOpa, onpeaeaeHnoro no E.1.3. Bextop pa3noctn 0bo3HauuTs A.

OCTaHOBUTEL POTOP W CHATHL IPY3. YCTAHOBHUTL ABA APYTKHX rPY3a MO TEM X€ YT/IOM, YTO
M NepBbiA rpy3, BOau3au tand potopa. Obwias Macca rpy3oB 4o/ixHa ObITb paBHa Macce
nepsoro nNpobHoro rpy3a v pacnpeacjicHa Mexay rpy3aMi 1ak, 4Tobbl ycTAaHOBKA I'PY3OB He

co3naBaia MOMeHTa AMcHananca. OnNpeacanTs BANAHKE ABYX FPY30B, KaK ONHCAHO Bbillie,
0003HAYHUB BEKTOP PA3HOCTH B.

E.3 Ouenka pe3ynTaToB HCNMTAHHA Ha MOxocTs

Haiitu otHoweHue |B - Al/B.

Ecav oHo MeHee 0,2, poTop MOXHO CHUTATH XKeCTKUM. POTOp CYHUTAIOT KBAZHKECTKUM
MU TUOKHM, ec/IM OTHOLWICHHWE pasHO UK bonee 0,2,
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ITPHITOXEHHE F
(cnpaeouroe)

[IPUMEPDBI

[Ipumep | (coorBercTBYET pasaeny 10)

Potop . ... .. .. . .. . Potop napoBo#t Typbunn (xnacc 4)
Pabouas vyactora Bpawienwusa . ... . ... .. 3000 06/Mmun

Ilonyctumas sBubpaunst (X) MallIMHBI Ha

MECTEC IKCIAYaTAUMKU . . . .. ... ....... 2,5 MM/c (Bubpauma Ha xopnyce noOaWMUI-

HHKa COIMAacHO TEXHHYECKHM YCIOBUSM
AU CTAaHOAPTY)
YeTtaHOBKA. . . . ... ... .., banaHCHpoBOYHOE OBOPYNOBAHHE C XKECT-

KOCTbHIO ONop, MeHbUIeH XECTKOCTH Ornop
MALLIHHbLI, HA MECTE 3KCMAYaTaluuH

MecTto usMepeHus subpaunn . . . ... ... Kopnyc noaiuMnHuka
KoaddpuiumeHTsl npeobpa3oBaHus, onpeae-
NICHHbIE ONBLITHLIM NyTEM . . . .. ... ... . K;=109
| K, =13
K,=10

HonyctuMas BUOpauMs HA YACTOTE Bpatle-

HUA (YY) Ha Kopnyce NMOAWMITHUKA

banaHcupoBoUHOro obopyaoBaHus. . . . . . Y=10x1,3x09x%x25=293 mm/c
[Ipu paboueit yactore BpameHus Bubpa-

UM Ha YAacTOTE BPALLCHUS 3KBUBANCHTHY

BUOpauuu ¢ paaMaxoMm BUOponepeme-

WEHUSA. . . . ..ttt 2,93 x (60/2n) x (2¥2/3000) x
x10% = 26 MkMm

[Tpumep 2 (cooTBeTcTBYET padgeny (0)

Potop ........ . ... ... . ... . ... . ... Potop reHepaTopa 660 MBT
Pabouyas yacrora BpamieHus . . ... ... .. 3000 06/MuH

HonycruMellt pasMax OTHOCHUTENILHO BUO-

paLiMH poTopa Ha MecTe 3KCIU1ya-

Taumn (X) . .. .. ... . 80 MxM BOAK3N nand NOMIIHUNHHKOB

YCTaHOBKA. . . .. .................. banaHcHpoBoyHoe 0bopynoBaHue ¢
XCCTKOCTHIO ONMOp, MEHbLUIEH XECTKOCTH

ONop MAalUMHBI, HA MECTE 3KCNJyaTallun
KoadduureHThl npeobpa3oBalus, onpee-

NICHHBIE U3rOTOBHTE/IEM ONBITHLIM NMyTeM K =
K, =13
= 1,0 anga namepernit B6aU3N twang
y = 4,0 a1 HamepeHuit Ha Mydre
(noayuyeHbl NpH aHann3e MOAATBHbBIX
XapaKTepHCTHK poTOpa)
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HonycTuMbif pazMax OTHOCHTELHOH BHO-

paury potropa Ha DANAHCUHPOBOYHOM

OOOpYOOBAHKU . . . . . ... ... ......... a) 86an3n uand:
Y=10x1,3x09x 80 =94 Mxm
6) Ha mydre:
Y=40x1,3x09x 80 = 374 MM

Ipumep 3 (cooTBercTByeT 11.3.2)

POTOp . ... .. . ... .. Potop TypbokoMnpeccopa
Kilaccporopa . ................... 3b

Pabouas yactoTta BpawleHms . .. ... ... . 15000 06/Mun
Maccapotopa . ................... 1000 xr

BoinosHgeTcs HU3KOYACTOTHAA OanaHcu-
POBKAa B ABYX IJIOCKOCTAX KOPPCKLHH,
pPacroNoOXeHHbIX BO/IM3N Uangd poTopa

OcTatouHbI AUCcOaIaHC IKBUBANECHTHOIO
XXECTKOTO POTOpPa B COOTBETCTBHH C

TOCT 2206) . . ... .. .. ... .. ....... 1,60(r-Mm/kr) x 1000 (xr) = 1600 r - Mm
JonycTuMbI 3KBUBANCHTHLIK axucdananc

ana nepeoit Mmoawl (100 %) . .. .. ... ... 1600 - MM

HonycTuMblii 3KBHBAJIEHTHLIA aucbanaHc

ana sropoit moast (60 %) . . .. ... ... .. 960 r - MM

OctaTtoyHbiit aucbanaHc npu 6anaHCHpOB-

K€ XECTKOTO pOTOPa . . . . . . . o v v v ... 1600 r - MM (800 r-MM B KaXa0# MAIOCKOCTH)
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[IPHITOXEHHE G
(cnpasosroe)

METOA 'PA®HYECKOIQ OMPEAENEHUSA JUCBAJIAHCA

Bextop OA Ha pucynke G.l npeacrasnser UCXOAHYIO BUDpaumnio Ha paboueit yactoTe
BpalleHUs poTOpa.

Bextop OB npeacrapnsier BUGpaumnio nocie YCTAHOBKH NPOOHBLIX rPy30B, H3IMEPEHHYIO
MPpU TEX XE YCAOBUAX.

Takum obpasoM, A CHHXEHHA 10 HY/Il UCXOOHOH BUOpauum Ha paboueili yactote

HeobxoanMo nepeMecTUTh (NMOBEPHYTH) NMpobHbie Tpy3bl Ha yron BAO W M3MEHUTL MacChl
KaXIOrO U3 HHX B OoTHolueHuu A0/AB.

8

A

Pucynok G.1 — BexTopHoe npeacTanieHue BIMSAHHUS NPpOOHbIX rpy308
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HHPHITOXEHHE H
(cnpaeovroe)

METOJ bAJTAHCHPOBKH 110 KOOOOHUIUIHUEHTAM BIIUAHNA

H.l MeTtoa ocHoBaH Ha gonyuwieHWH, 410 BHOpauus {A} KOHTPOAHpYeMbIX ToMek
O TAHCUPOBOUHOTO ODOPYAOBAHUA (3TO MOIYT ObITL NOAWIKIMTHUKOBLIC ONOPbLI, 8 TAKXE U
KOsieDaHus caMOTO poTopa), ABIARETCH MMHEWHON cynepnoanuven aucbanancos { D}, cocpe-
NOTOYEHHBIX B BbIDPAHHbIX MJIOCKOCTAX KOPPEKUHH, T.€.

A = Ly ay Dy, (H.1)

roe a;; — AMHaMHYecKHU KO3pPHUHEHT BIUAHUA AHcOasIaHCca, coCpe1oTO4EHHOrO B K-t
M.TIOCKOCTH KOPPEKUHU HA BHOPAUMIO i-H TOUKH ce uaMepeHUR. JAnHaMuuyeckuin xorddu-
UMEHT BIIMAHKUA NOAYYAIOT B PE3YALTATE M3MepeHusn aMmanTtya ¥ ¢dal snbpaunu KOHTPOADb-
HbIX TOMEK TIpH NOCNEAOBATENBHOW YCTaHOBKE TNpoOHbIX Macc P WIH MX CHCTeEM
(CHMMCTPUYHOH, KOCOCHMMETPHYHOR) B KaXAYI0 U3 K MIOCKOCTEA KOpPpPEeKUHH MKW HX
COUYETAHHH H ONpeheeHHUsI UX BeJUYHH no ¢popmyne

ayg = A AP = (A1 - Aig)/ Py (H.2)

H.2 [lpu banaHcupoBKe HIMEPCHHUA NAPAMETPOB BHOPALIMH BLIMOAHAIOTCA B { TOUKAX HA
M YacTOTaX BpalleHHWsi, T.€. OOlee YUCAO HIMEPCHMH PABHO M x I, @ CHCTEMA BEKTOPHbIX
YPaBHEHUHN B MaATpUYHOH (PopMe NPROOPETAET B COOTBETCTBHH C HATOXEHHbIM BHA

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

Ecnn obulee YUCI0 U3MEPECHHH m x § NPEBHILLAET YAC/O MNJIOCKOCTEH KOPPEKUHH K, TO
ONTUMAJILHBIE 3HAYECHHUA KOPPEKTHPYIOWKX MACC MIOAYYRIOT N0 METOAY HAUMCHbULIWX KBA-
PATOB.

H.3 Tlpn banancuposke potopa no Metolly KOMPHUNCHTOB BIIMSHHUA CNeAyeT YYHThI-
BaTh TpCODOBAHUA K OrpaHuyeHHIO BUbpauuu (CHA) Ha 4ACTOTax BpalUCHUS HHMXE MAKCH-
ManbHONH paboyeH, MO3ITOMY B CHCTEMY YpPaBHEHUH B 00A3ATENIBHOM NOPAAKE HOJ/LKHBI
BKJTHOYATHCA TMHEUHO HE3aBUCUMBIC CTPOUYKH, COCTAR/NEHHbIC HA OCHOBAHUHU U3MEpPeHHH Ha
HECKOJIbKUX NMPOMEXYTOYHBLIX YacToTax BpatueHUA. Buibop nocneaHnx 3aBUCHUT OT Kitacca
pOTOpa, M(OAATAUBOCTA ONOP OANAHCHUPOBOYHOrO YCTPOUCTBA U ApyrMx ¢axKTopos, HO
HEC3ABUCUMO OT HHWX B HEro NOKHbI BXOAWTb HH3Kas vacToTa (nopsiaka 25 % ot nepsoit
KPUTHYECKOH), BAHXKaHLLIMEe OKPECTHOCTH BCEX KPHTHYECKHX 4acTOT, HHXKe paboueit, a Takxe
3Ta NMOCAeAHSAA.

[1pu BbIGOPE MUIOCKOCTEH KOppeKLMK B MeTole KOXpHLHMEHTOB BIHAHUA CACAYET 110JIb-
JOBATBHCA COOOPAXKEHUAMM, HATOXECHHBIMU 8 palaence 7. Hanpumep, mpy3 B cpeaxeil iockocTn
CHMMETPHYHOro rUMOKOro poTopa OKalbiBaeT OuYeHb Bonbiioe BMAHKE Ha BMOpaumnIo onop Ha
NECPBOA KPUTHUHMECKOW MacToTe M, 4acTo, Heboabluoe Ha cnHdasnyw BuOpaumo Ha paboyeii
JACTOTE 3a MNepBOR KPHTHUECKOR. B nociaenHem cayvae uenecoobpaiHo HCNOAL30BaTh napy
CUMMETPHUYHbLIX IPY30B B KPIHHHUX IUVIOCKOCTAX KOPpPEeKUMH. KOCOCHMMETpHYHas napa
rpy308 B 3THUX NAOCKOCTAX 3(PPeKTHBHO CHHUMaeT nporhBodasHyio BHOpauui0 Kak Ha
paboyeit YacToTe, TaK H HA BTOPOH KPHTHYCCKOH, MOITOMY YacTO CHMMCTPHMHAIRR poTop
MOXET ObITh YAOBRACTBOPHUTEILHO OTOANAHCHPOBAH B IULKPOKOM AKANAIOHE YACTOT, BIUTIOMAR
H paboyyio, NPH NOMOLHA TONLKO ITHX ABYX CHCTCM TPY30B, Kaxdas W3 KOTOpPLIX NPCACTAB-
nAeTcsl B ypaBHEHHAX OOHUM AHHAMHYCCKHM KOIPPHUHEHTOM BIHAHMUA.

[1pyn GanaHCHpOBKE HECHMMETPHYHBLIX POTOPOB 6aNaHCHPOBKY CACAYCT BLIMNOJIHATD C
MCTNO/B30BAHUEM AHHAMHYECKHX KOIPPHUHCHTOB RAHSHHA A OTACALHBIX MPYIOB, OZHAKO
NoabOp MIOCKOCTEH KOPPEKLUHHU AO/DKCH YUHTLIBATEL PCHMYIUCCTBCHHO MX YddexTHBHOCTL
Np¥ TOM WU HWHOM COOTHOLUICHUH (a3 BuOpauvn onop n 1o UK uHoll KputHucckofl
4YacToTe BPailllcHHA. |

(Cka3zaHHoOe B NOMHONA Mepe OTHOCHTCH M K McTony GanaHCHPOBKH NO MOAAM.
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