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BeencHue

Lenpio HaIaHCHPOBKH POTOPA SBISETCH CHIDKCHHUE TMCOaIaHCa pOTO-
pa, OCTATOYHOE 3HAYCHHME KOTOPOro IpH 060 4acToTe BpallcHHS,
BIUIOTE 1O MAKCHMATRHOH, He JOMKXKHO BHI3KHBATH MPERKIIEHNST JOMYCTH -
MEIX YPOBHEH BHOPAITMHN MAlllHH W THHAMHWYIECKOTO TpoTHOA poTopa.

Bo MHOrHX cnydagx IOTPeOUTENh OIEHHBAET KAYECTBO POTOpPA IO
Pe3Y/IbTATAM OAIAHCHUPOBKH, T.€. IO YCTAHOBKH €I'0 B MAIIMHY, UGO MOCTE
3TOTO IOCTYII K HEMY 3aTPYIHEH. DTY [PEIBaPHTEIILHYIO OLIEHKY Ka4eCTBa
BATAHCHPOBKHN TIPOBOIAT HA HATAHCHPOBOTHOM OBOPYIOBAHHH IO YPOB-
HIO BHOPAINH H THHAMHIECKUM PEaKITHAM OTIOp HA YACTOTE BpalleHHs.
OKOHYATETEHYIO OIeHKY TPOBONAT HA MecTe SKCIUIVATAITMH MAIlMHE B
paboueM JTMAIA30HE YaCTOT BpalIcHHS.

B HacrosimieM CTaHIAPTE YCTAHABIMBASTCH KIACCH(UMKAINSA POTOPOB
W METOIH WX SATAHCHPOBKHW, BBEJCHH KPUTEPHM I OIGHKW KavecTBa
DATAHCHUPOBKH HA DATAHCHPOBOTHOM 00OPYIOBAHHH. OHI OCHOBHBAIOT-
Ccs MHDO HA MpPedeBHOH BHOPAIIHH padoTamoIleil MANIMHEL, AMO0 Ha
IIpeIeIbHBIX 3HAYESHHUAX THCOAIaHca poTopa. ECiH npeacibHElC 3HAYEHHA
He YCTAHOBIIEHHK!, HACTOSIINH CTAHIAPT MOKA3KIBAET, KAK HX MOXHO OII-
PeAeINTh.

MeTonk W KpHTEPHH, TPEICTABICHHEE B HACTOSINEM CTAHIAPTE,
ABIEIOTCH  OCODIIEHHEM  OIBITA PKCIUIYATAMKM MAlIMH ¢ THOKUMH PO-
TOPAMH.
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MEXTOCYIAPCTBEHHEB i CTAHIAPT

Butpanus
METOJBI H KPUTEPUHA BATAHCHPOBKH
THBKHUX POTOPOB

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

Hara seegennn 1997—01—01

1 OBJACTL ITPUMEHEHNA

HacTosmmii cTaHTAPT COMEPKHT YKASAHM, TTOSBONTIOIINE H36eKaTh
KPYTMHHEX TeheKTOB MAIIMHK TAK 3Ke, KAK W UPesMepHO SABLIIEHHBIX
TpeDOBaHMH K DaNaHCHPOBKE, M MOXKET CIVKHTh OCHOBOH INIA HCCIeno-
BaHHI1, HAIPHMED, eCIH HeoOX0IHMO D0Iee TOYHO OIPeIeIHTh TpedyeMoe
KauecTBO barancHpoBKH. CTAHIAPT He IBIFETCI PYKOBOICTBOM IO TIPH-
e€MKe POTOPOB B 3KCIITYATAITHIO.

2 HOPMATHUBHLIE CCHLUIKI

B HacTosIIeM CTAHIAPTE HCIIOMB30BAHE CCHIITKH HA CIEIYIONINE CTaH-
TAPTEL:

TOCT 19534—74 BamaHcupoOBKAa BPAIAIONIHXCS Tel. TepMHHE

IOCT 22061 —76 MamuHK H TeEXHHIeCKOe obopyToBaHue. CHCTEMET
KNACCOB TOYHOCTH GaTaHCHPOBKH

I'OCT 24346—80 BuoOpaumsg. TepMHHE H oOIpelcIcHHS

I'OCT 25364—88 Arperarhl 1apoTypOHHHEE cTalioHapHeie. HopMbr
BHOpaNHy M obIIMe TPeOGOBAHHASI K MPOBEICHHIO M3MEPEHHI

T'OCT 26875—86 Bubpammsa. AnmapaTypa IepeHOCHAas GaraHCHPO-
pouHasg. TexHHMUecKHe TpeDOBAHMS

I'OCT 27870—88 Butpanu:a. OugHKa KayecTBa OaNaHCHPOBKH THO-
KHX POTOPOB

3 OIIPEIEJIEHU A
Tepmuaer — o F'OCT 19534 u I'OCT 24346.

Wiapanue odmnpansnoe
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4 OBIIHE ITOJIOXKEHHUA

41 PacupenelXleHHe JHCOATAHCOB

PoTOpEl MOTYT OHITEH CIIONIHEIMH, KOBAHRIMH WIH CBAPHEIMH, WITH
cOOpHHMHI. JOMycKH H WX CcOOMIOOeHHEe TIpH 00paboTKe CITOIIHBIX
pOTOpOB, MeTOm COOpPKH W mHchanmaHc AeTameil cOOPHBIX POTOPOB B
3HAYUTCIBHON CTCTICHH BIHSAIOT HA BETMYHHY M paclipefcicHHE mucda-
TAHCA POTOPA.

TMockonbky pacnpenencHue MUMCOATAHCOB B POTOPE, KAaK TIPABUTO,
CIYYAWHO, TO pachpenelcHHe HAYATBEHOTO W OCTATOYHOTO THCDATAHCOB
BIOThL OCH OJHOTHITHEIX POTOPOB HE TONBKO HE COBMATAET, HO ODBIMHO
3HAYUTENRHO OTIHYacTcsd. PacnipedeneHne NHCOATAHCOB OTPENETSIET
CTETIEHb BO3DYKIEHWS DPARTHIHBIX COOCTBEHHEIX MOJ BUOpAlUMH po-
TOpa, TAK KAK HEYPABHOBEIIEHHEE CHIH ONPEACISTIOT TMHAMHAYECKUI
Iporud poTopa.

Ecm mmocKocTH  KOPPEKITMH  HE  COBMANAIOT € TIIOCKOCTSIMH,
B KOTOPEIX WMeeTcs NHCDATAHC, 5TO MOXET BHI3BATE BUOPAITHIO
HA YACTOTAX BPAIEHHS, OTIMIHEIX OT TeX, Ha KOTOPHX TIPOBO-
OHITH  DamaHchupoBKy. IIpH 5TOM ypoBeHb BHOPAITHMH MOXKET TPEBOCX0-
TUTH JTOIMYCTUMOE 3HAYEHWE, OCODEHHO HA KPUTHIECKUX YACTOTAX
BPAITICHMUSL.

Kpome Toro, cremyeT yIMTHBATE, ITO POTOPHI, paboTAIONINE B YCIO-
BHSIX TEMIIEPATYPHEIX BO3MECTBIIN, MOTYT HCITHITHIBATE TETIOBEIE Hehop-
MAalluH, BRI3EIBAIOIIHE H3MCHCHHS HAYATHHOTO JHCOATaHCa.

42 CobcTBeHHHEE MOIHK BHOpPaAaOmHH

Ecmu geMmchiipoBaHne poTopa MpeHedpeskuMo Mano, TO B CIyYAe eTo
ONMHPAHUS HA HM30TPOMHLIE MOTNTATHUKHA MOJBI TIPENCTABIIIOT coboif
MIOCKWE KPHUBHIE, BPAIAIOIINAECS BOKPYT ocu poTtopa. Ha pucyHke 1
MOKA3aHE XapaKTePHEEC KPUBRIE TPEX TIEPBRIX CODCTBEHHEIX MOJI POTOpPA
MOCTOSTHHOTO CEIEHUST, OMHPAIOIIETOCS HA MOTATIHBRIE TIOTITHITHHKOBLIE
OIIOPHL.

I cHCTEeMB “poTOp — HNOAIIMIHHAK ¢ AeMII(HPOBAHUEM” MOIB
MOTYT IIPEIACTABILTh COO0H NPOCTPAHCTBCHHBIC KPHBHIC, BPAIAIINCCS
BOKPYT OCH poTOpa (PHCYHOK 2).

Bo MHOrMX ciy4asx, JaKe NPH HAIWYHAH JCMIIPHPOBAHWA, MOIBI
MOXHO PACCMATPUBATE KAK TUIOCKHE KpHBEE. CIeqyeT Mo9epKAYTE, YTO
BOSHUKAOIIHE MOTH MW MX WHTCHCUBHOCTh B 3HAYWUTETLHON CTEMeHU
3aBUCHT OT MHHAMHYCCKHX XaPAKTCPHCTHK M PACTIONOXCHHS TONIINITHH -
KOBHIX OTOpP POTOPA.

2
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POTOPOB HA NIOJATIIBEIX OIIOPAX

43 BospgelicTBHe muMcbOanraHca Ha THOKHH poToOp

Pacnpemenenne nmucbananca MOKET OHTH BHIPAKEHO 4Yepes3 HSKBHBA-
JICHTHEIC THCOAMAHCH. AMIUTHTYOY KaXKIOH MOIE OMPSICISIOT COOTBET-
CTBYIOIIHM SKBHBANMEHTHHIM nHcOamancoM. IIpm BpameHHH poTopa Ha
9acTOoTe, OIM3K0H K KpHTHIECKOH, MOI4, COOTBETCTBYIONIAA PTOH 9acTo-
Te, SBISETCS TOMHHHPYIOUIEi MO CpaBHEHWIO ¢ OCTATBHEIMHU. M3rmno
poTopa ONpeIeIsTIOT:

— 3HAYEHHEM SKBHBANCHTHOTO THCOANTaHCA;
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— OmMH30CTBI0 pabodei YACTOTH BPAICHHSA K KPHTHUYCCKORM;

— IeMIIpHPOBAHUCM OIIOP POTOPA.

Ecimi yMEHBIIHTEL 2KBHBATICHTHEIH THCOAIAHC C MOMOIILIO KOPPEKTH-
PYIOIHX MAcCC, TO AMILTHTYIA COOTBETCTBYIOIICH MO TAKSKE YMEHBITINT -
ca. Ha >ToM ocHOBaHA METOTHKA OaTaHCHPOBKH II0 MOIAM POTODA.

BddekT BO3OSHCTENI HA #-10 COOCTBEHHYIO MOIY 3aBHCHT OT MOIO-
KEeHHs TUIOCKOCTel KoppeKitnH. PaccMOTpHM B Ka4ecTBe IpHMepa CIIy-
uaii, MoKa3aHHHN Ha pucyHke 1. KoppekTtupyolnas Macca,
VCTAHOBMEHHAS Ha pOTOpe B TUIOCKOCTH P, He OKaXeT BIMSHHWA Ha
BTOPYIO CODCTBEHHYIO MOOY. AHAITOTHIHO, KOPPEKTHPYIONIAS Macca, yc-
TAHOBIEHHAS B MIOCKOCTH P; WIH B MIOCKOCTH P,, He OKaXeT BIHIHNS
Ha TPeThIo coOCTBEHAYIO Moy, KoppekTHpyroliasg Macca B TDIOCKOCTH P;
OKaXeT MAaKCHMATHHOE BO3NEeHCTBHE HA OCHOBHYIO CODCTBEHHYIO MOTY.

44 Ilenpyr 6aTaHCHPOBKH THOKOTO poTopa

Ilenn GanmaHCHPOBKH ONPEICIAIOT TPeDOBAHHAMH K SKCIUTyaTaIlnH
MamiHE. Ilepen 6anancHpoBKOI CICIYyET PEIINTE, KAKHE KPUTCPHH Oa-
JAHCHPOBKH HYXXHO HCIIONL30BATh. 1IpaBHILHEIA BEIGOD MO3BOILCT YIC-
LWIEBHTh M 0BecIeYnTh >GQPSKTHBHOCTL OANaHCHPOBKH, 4 TaKxXe
YIOBIECTBOPHTL TPeDOBAHMS 3aKa3THKA.

Kputepun GanaHcHpOBKH BHISHPAIOT U3 YCIOBHA TOCTIDKEHHI Tpedy-
€MOTO OTPAHHICHHS:

— BHOpaNMH MANIAHE 1 JHHAMHYECKOTO Npornbda poTopa;

— CHMN, ITeHCTBYIONINX HA TOTIINITHHKH.
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Haundbonee coBeplicHHBIH cliocof GaAIaHCHPOBKHA T'MOKOI0 poTopa co-
CTOUT B YPABHOBSIIMBAHHH KAKIOTO H3 €rQ PIEMEHTOB.

B potope, oTOanaHCHPOBAHHOM TAKHM CITOCODOM, He OyIeT JucOantaH-
COB M MOMEHTOB THCOANTAHCOB, H B HeM IIPH BpalllcHHUH He OYIYT BO30YK-
JAThCAI MOAEL. TaKo# poTop OyHIeT YIOBISCTBOPHUTENIEHO padOTATh HA BCEX
YaCTOTAX BpalllcHH.

TpedyeMoe YMEHBIIIEHHE paclIpeeIeHHEIX THCOATAHCOB TOCTHTASTCH,
KakK TIpaBiio, IMyTeM MoADOopa HEOOXO0IHMMOTO YHCIA M BeTHIHH KOPpPeK-
THPYIONIHX MACC H COOTBETCTBYIOIICTO X pa3MellleHId BIOIE poTopa. Ha
MpaKTHKE M IMociae 0ATAHCHPOBKHM BCETIA COXPaHAeTCI HEKOTOPHIH pac-
MIPEICICHARIH OCTATOYHEIH Tuchananc. BuOparris (MTH HeypaBHOBCIICH-
HEIE CHIH), BBI3BHIBACMBIC OCTATOYHBIM ITHCOATAHCOM, ITOJDKHEL ORITH
YMEHBUICHE! 10 TOIIYCTHMOI'O YPOBHS BO BCEM THAMNA30HES YaCTOT Bpalle-
HHS, BKII09asg KpATHYSCKHE. TOMBEKO B OCOOBIX CIYUIAIX MOKHO OTPAHH-
IUTHCT DAaTaHCHPOBKOH TMOKOT0 POTOpa Ha OTHOIM 9ACTOTE BpallleHH:.
HezapucHMO OT HCIIONB3YEMOH METONHKH OaJIAHCHPOBKH LCIBIO &€ SB-
JIAeTCA IOMYYCHHE CBEICHMH O THCOANAHCE H €r0 PACHPEICIcHHHM 10
IITHHE POTOPA H YMEHBIICHHC €r0 BIMAHHASA B THAMNA30HE YACTOT BPallcHHAS
IO TOIMYCTHMOTO YPOBH.

45 II10cKO0CTH KOpPPEKIHH

Bo MHOrHX ciy4asax 0alaHCHPOBKY POTOPE MPOBOIAT MOCICIOBATEb-
HO MO COOCTBEHHHIM MomaM. B 5ToM ciy4ac KOPpPEeKTHPYIOIIHE MACCH
pPasMEIlAT TAKHMM 00pPA30M, YTOOB HA KaXKIOM IIOCICIVIOMIEM STAIle
DATAHCHUPOBKH J0OABNIeHHE HOBLIX KOPPEKTHUPYIONIHX MACC He HAPYIIIATIO
TOCTHTHYTYIO YPABHOBCIICHHOCTE IO JPYTHM MomgaM. Ynciao HeoOXoau-
MBIX KOPPEKTHPYIOIINX MACC, PASMEINIAEMBIX BIOAEL POTOPA, 3aBHCHT OT
METOIHKH DanmaHcHpoBKH. TeM He MeHee, B ODIIEM cilydae, eciIiH pabodasd
YaCTOTA BPALIEHHS POTOPA IPESBOCXOINAT ¥ KPHTHYESCKYIO YACTOTY Bpallie-
HHA, HEOOXOIHUMO HCTIONB30BATE IO MEHBIEH Mepe (# + 2) mimocKocTed
KOPPEKITHH.

Ha craguu npoeKTHPOBAHHA POTOPA CASTYET ONPEISIHTh THCIO TIIOC -
KOCTCH KOPPEKIMH H MX KOODIHHATEl BIOIE OCH poropa. Ha mpakTHke
YHCTIO IDIOCKOCTEH KOPPEKIIMH OTPaHHYHBACTCS OCODSHHOCTAMH KOH-
CTPYKIIMH POTOPA, 4 B CIIydac 0ATAHCHPOBKH HA MECcTe — BO3MOXKHOCTBIO
TOCTYIIA K HHM.

46 bamaHcupoBKa BaAaTOMPOBOJOB

Banonpopol HMeeT HECKOIBKO KPHTHYECCKHX YACTOT BPAIICHHASL H CO0 -
CTBSHHBIX MOIO. KaK MpaBHIO, 5TH YaCTOTH He PABHE KPUTHYSCKHM
TACTOTAM BPAIEHHS POTOPOB, COCTABISIONIMX BATOIIPOBOIN, M HE HMEIOT
MPOCTOH 3aBUCHMOCTH OT HUX. bornee Toro, hopMa mporinda BAIOIpoBOIa
He 00A3aTeNBHO HAXOTHTCS B MPOCTOH 3aBHCHMOCTH OT MOJ COCTABISIO-

5
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IIHX €r0 poTopoB. TakuM o0BpaszoM, paclpelelIcHHe THCOATAaHCOB BIONb
BAIOIIPOBONA TCOPCTHYCCKH CICAYCT OIPENCIATE B SHAYCHHAX DKBHBA-
JICHTHOTO JHCOANaHca BAIONPOBOIA, 4 HE OTICIBHEIX POTOPOB.

Ha npakTtike, 0o0HAaKO, BO MHOTHX CIyd9adx MPOBOIAT DATAHCHPOBKY
POTOPOB HE3aBHCHMO OT APYTMX POTOPOEB BAIONPOBOIA. B QonBIIMHCTBE
CIIy4acB 2TO ODECIICYHMBACT YIOBJICTBOPHTEILHYK PadoTy BAIOIIPOBOIA.
ITprMeHIMOCTE PTOTO METOHA Ha MPaKTHKE OIIPeIeIIeTCs, B 9ACTHOCTH,
COOTHOIIEHHAMH COBCTBEHHBIX MOJ H KPHTHYUECKHX TACTOT BpaIcHUS
BANOIPOBOIA H OTICILHO B3ATHIX POTOPOB, a TAKKE pacIIpedclIcHHEM
mHcbanmancoB. B gaHHOM ciydae nmst 6aTaHCHPOBKH BATOIPOBOIA BEICO-
KyIO >(D(heKTHBHOCTL rapaHTHPYET METOI OaTaHCHPOBKH ¢ HCIIOIL30BI-
HITeM KO(GHITUCHTOB BIHSHHASL C YICTOM MO BAIOIIPOBOIA H OTICIBHEIX
POTOPOB.

banaHcHpOBKY BAIIONMPOBOIOB CIETYET MPOBOTHTE C YIETOM (haKTOPOB,
H3MTOXKCHHBIX B IIPHJIIOKCHHH A.

5 KTACCH®HEKAITAA POTOPOB

YeraHapnuBaeTes IATh KJIACCOB POTOPOB corinacHo Tabmmoe 1. dns
KaXOoTO Kimacca TpebyeTcd cBOS METOMHKAa OamaHCHPOBKH. MeTomuka
OTIpeTeNeHHI THITA POTOPA (THOKWH — KeCTKHH) TIpHBeNeHa B TIPHIOXKe-
HHuH E.

51 Knacc 1. KecTku# poTop

baraHcHpoBKa POTOPOB 3TOTO KJIACCA MOXET OBITH IPOBEICHA C HC-
MONBE30BAHAEM JIBYX MPOM3BOIBHO BRIOPAHHEIX TUIOCKOCTEH KOPPEKITHH.
IIpu moboi 9acTore BpalllcHH BIUIOTH 10 MAKCHMAIbHOM padodYeH oc-
TATOTHEIN THCcHANTAHC JXECTKOTO POTOPA CYIIIECTBEHHO HE MU3MEHSIETCS.

52 Knacc 2. KBa3MXeCcTKHH poTOp

Potop sTor0 KMacca He MOKET PACCMATPHBATHCST KAK KECTKHH, HO TS
ero 0aJaHCHPOBKH MOHO HMCIIONb30BATH METONB OANTaHCHUPOBKH XECT-
koro poropa. PoTophl kimacca 2 mogpasnensiTcd Ha CIASOYIOINE MOol-
KJIACCHL:

— pOTOpPHI, paclpeaelecHHe THCHATAHCOB KOTOPHX HM3BECTHO (TOI-
KIaccH 2a, 2b, 2¢, 2d, a TaKKe TMOIKIacc 2e, 09 KOTOPOTO pacIpeIeIcHHE
nHucOantaHca pOTOPOB M3BECTHO JIHINbL YACTHIHO);

— POTOpPH, PacHpeaciIcHIe THCOaNaHCOB KOTOPEIX HEM3BCCTHO (ITOI-
knaccH 21, 2g, 2h).

Hms 3THX THOKUX pOTOPOB BO3MOKHA YIOBICTBOPUTEIBHAS HU3KOYAC-
TOTHasI HanaHcHPOoBKa. HeKOoTOpEe BUIK POTOPOB MOTYT OBITH OTHECEHHT
K HECKONBKHUM TIOTKIIACCAM HACTOSIIEN KnacCcUhWKATIMN.

53 Knmacc 3. Tuokuii portop
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Potop sToro Kiracca He MOXET OBITE OTOANMAHCHPOBAH IO METOITHKS
IUISL JKECTKHX POTOPOB — HeOOXOIHMA BBICOKOYACTOTHAS GalaHCHPOBKA.
Poropsr knacca 3 pasgelacHBl Ha MOJKIACCH COMIACHO TadaHuue 1.

54 Knacc 4

K Hemy oTHOCATCH POTOPH! KiaaccoB 1, 2 M 3 B caydae, ¢CIH OHH
ABIAIOTCA POTOPAMH C H3MCHSIOMICHCA TeoMeTpHeH. QcobeHHOCTH PTHX
POTOPOB YKa3aHH B 4.2,

Tabauuma 1 — Kraccuduxaimiga poTopos

Knace poropa Omnuecanye Knacca [Ipumep

Kimacc 1 Porop, BarancupoBKa KOTOPOIO
(>kecTK¥e po- | MoXeT OLITh TIPOM3BENeHa C
TOPHI) IIOMOIIBIO IBYX IIPOM3IBOIEHO
BHIOPAHHEIX IUTOCKOCTEH \
KOPPEeKITH, a4 eT0 OCTATOWHEIH 55
ouchananc He M3MeHIeTCa
3HAYMTEILHO TIPH MI000H 4acToTe
BPallEH{A BILIOTE M0
MaKcHMaILHOM padboueii 3ybuaroe xomeco

-

W

S

Komacc 2 (xma-| ITubkini porop, mMOgNAIONIACA
SIDKECTKHE 0aJaHCMPOBKE KAK KeCTKMI Ha
POTODEHI) CXOPOCTAX BPAlLIEHMI HITKE TOI, —
TIPH KOTOPOH BOZHHKAET €T0
3HAYMTEIBHEIN YIPYIHA TIpoTHO

POTDpH C M3BECTHEIM PacIIpeaciIeHHMEM ,]IHCGEU'IEI.HCOE BIOOJEB POTOPA

Ilomxmace 2a | Porop, mMeonnmi micOaianc B
OTHOH TLIOCKOCTH (HAIIPHUMED,

COCpeIOTOYEHHAA Macca Ha
JIETKOM THOKOM By, H
mucbanaHcoM KOTOPOTO MOKHO
npeneGpeys)

M oBanbHEIT XPyT

TMomctace 2b | Porop, mmelonnai gucbananc B

OBYX IUTOCKOCTAX (HAIIPHMED, OBC —I
MACCH Ha JIETKOM B

IucOanancoM KOTOPOTO MOXKIO 7 | 7|
npeneGpeys) L J

M oBanbHEIT XpyT
CO LIKIBOM
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Tpodonycenue madauyet 1

IJDIMHHVIO Y4CTh M THOKMeE 1eixt,
IUcOANaHCOM KOTOPBIX MOXKHO
npeHebpeynb (POTOPE! C KEeCTKIM
CEPIEHIIKOM )

Knace potopa Omucanue Knacea MpumMep
TMomcrace 2¢ | Porop, mmelonnti gucbananc B
bornee yeM JBYX TUIOCKOCTSX nnnNffl n n
LA
ToToTUoogQg
Potop xommpeccopa
TMomcrace 2d | Porop, mMmelounil pasHOMepPHO —~
M THHEWHO pacIIpeneIeHHEI
nmuchanamc %_______E_
2 s
IlevarHeni Bamx
IMomxtace 2e | Potop, MMeoInmi XKecTKYIO

- ]
B +—B
C =

Marmirrnsnt Gapabanr 9BM

POTDpH C HEM3BECTHREIM PDacCIIpEeIciIcHHEM ,]];I/ICGEU'[ELHCDB EOOIL pOTOPa

TMomxmace 2f

CHMMETPHYHEIA POTOD,
WMEIONTHH [TBE TIIOCKOCTH
KOPPEKITH HA KOHIAX.
MaxcrmanpHas YacroTa
BpallleH1s 3HAYUTEILHO MEHBIIE
BTOPO¥ KPUTHYECKOH YACTOTHI, a.
TiepBas KpUTHYECKAsd JacToTa
BpallleH1sI He BXOOWUT B THATIA30H
pabowix yacToT BpalueHus. Porop
HMMeeT HAYaTBHE 1Ichanalc B
JOTYCTHMEIX TIPEIenax

e

POTOp MHOT'OCTYVIICHYATOTO
]_[CHTDOGB)KHOTO Hacoca

Ilomxnacce 2g

CHMMETPITUHEIL POTOD,
MMEIONTIT OTHY IUIOCKOCTE
KOPPEKITMH TIOCEPEIHE ¥ TBE HAa
KoHax. MakcumanpHasd 4acToTa
BPAlllEHUs SHAYHTEIHHO MEHBIIIe
BTOPOH KPHTHYECKOH YACTOTHI.
PoTop uMeeT HauaTbHBLT
muchananc B JOIYCTHMBIX
Ipeenax

F"“"r"'

X

POTOp BREICOKOCKOPOCTHOTO
HeHTpOﬁE)KHOTO Hacoca
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Knace potopa

Omucanue Knacea

Iomautace 2h

ACMMMETPHYHEBIH POTOP C
HAYATBHBIM UcOaTaHCcoM B
MOMTYCTAMBIX TIPEEnax.
BarancHpoBKy OCYILIECTBIAIOT
AHAJIOTHYHO DaTaHCHPOBKE
poTOpOB momKiacca 2f

Portop mapoBofi TYpOMIEI CpeIHero

TABIECHIA
Kmacc 3 (rub- | Poropsr, Tpebyioime —
KJ1¢ POTOPH) | BEICOKOYACTOTHON GalaHCHpOEKH
Tlomxmace 3a | Porop, micbamaHc KOTOPOTO TIpH -
mobOM pacIIpeneIeHInI BEIIEBAET l_'lvr \-I- =1
TIOABICHNE TIEPBOM (OCHOBHOMN) 5 - _]
cOBCTBEHHOH MOIEI BUODAITIT | |
PoTOp YeTHIpeXIIOMIOCHOTO
TeHeparopa
ITomorace 3b | Porop, micbamaic KOTOPOTO IPH
mobOM pacIipeneIeHUH BRI3BIBAET ] “-j-r 1 -I
TIOSABICHUE TOMBKO TEPBOT ] ] J
{OCHOBHOM) ¥ BTOpPOH
coDCTBEHHEIX MOJT BHOpalmmn Potop Mamoro ABYXIOMIOCHOTO
TeHepaTopa.
IMogxmace 3c | Porop, micbananc xotoporo I‘l M
BEILIBAET TIOABIEHME GONee TBYX I hvrl I—r— ]
TePEBIX COBCTBEHHEBIX MO, LP'Q"I [_k— _)—LFLI—L'"—U
BHUOpAITHI
Porop XpyInioro HBYXIIOMIOCHOTO
TeHepaTopa
Kacc 4 (po- | Porop, KOTOPEIA MOKET OHITE
TOPH OTHECEeH K Kmaccam 1,2 1mm 3, HO | me
M3MEHTIO- MMEIONNTT OOMH 1T HECKOIBKO || IIQ:: II A |
utefica THOKIIX U THOKO CBA3AHHEIX C |
TEOMETPHEN) | HEM SJeMEHTOB
Porop ¢ 11eHTpoGeK HEIM
PETYIATOPOM
Kmacc 5 Potop, XxoTopRIil MOKET GRITE

OTHECEH K KJIacCy 3, HO B CHIY
0coOBIX IIPHYMH (HAIIPHMED,
SKOHOMMYECKHXK) DamaHCHpyeTcsa
TOJILKO Ha. pabovel YacToTe
BPAllIeH U

H

PDTDp BEICOKOTACTOTHOTO OBMTIATEIA

9
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6 BATTAHCHPOBEA POTOPOB KJIACCA 2

6.1 OGmWHKUe NONOXKECHHSH

Potophr Kmacca 2 — 3TO THOKHE POTOPEL, KOTOPEE MOTYT OHTE OTOA-
TAHCUPOBAHH KaK KecTKHe. POTOPH 3TOTO Kiacca 3aHHMAIOT TIPOMEXK-
YTOUHOE TIOMOKEeHHEe MEXITy JKeCcTKMMH M THOKHMH  POTOpPAMH,
DATAHCHPOBKY KOTOPBIX OCYIIECTBISAIOT B COOTBETCTBHM C pa3eiioM 7.

Ha 6anaHcHpoBOYHOM cTaHKE ¢ HH3KOI YaCTOTOH BPAIIEHHS TIPOBO-
J5T, KaK [IPABHIIO, TOABKO THHAMHYCCKYIO GaTaHCHPOBKY TAKOIO poTOpa
KdK XECTKOTO, T.K. Hd MAJBIX 4acToTax €ro Mnporud nom geicTBHEM
oucdananca | (HTH) HATHIHS THOKIX DICMCHTOB HE3HAYHTCICH.

C MOMOIIBI0 COOTBETCTBYIONINX METOIHK MOXHO OTOATAHCHPOBATH
pOTOp KIacca 2 MpH MATEX JACTOTAX HA MecTe TAKHM oBpasoM, UTO 3TO
ODeCTIeUUT ero  YIOBIETROPHTENBHYIO PABOTY B THATA30He PABOUHX
JACTOT.

3HAUEeHHe OCTATOTHOTO MOJATHLHOTO THcHanadca Mmocie HU3KO9acToT-
HOH QaJIAHCHPOBKM 3aBHCHT OT (POpM CODCTBEHHBIX MO POTOPA M PaC-
MOTMOXEHAS  TITOCKOCTEM  KOPPEKIMHAH  OTHOCHTENBHO — FCXOTHBIX
IUCHANTaHC OB BIOAL OCH POTOPA.

62 Bubop mnockKocTel KODPPEKIIHH

Ecin M3BecTHO pacnpeneneHue TUCOalaHCOB BIOJIb POTOPA, TO Y4l
BCETO BHIOPATE MIOCKOCTH KOPPEKITHH KAK MOXHO OIICKe K MTOCKOCTH
auctanadca. Ecim ke pacTpefeneHie TUCOATAHCOB HeM3BECTHO, TO Clle-
ITyeT PYKOBOICTBOBATHECS 4.5.

6.3 barancHpoOBKa COCTABHEX PpPOTOPOB TIpH
cbopke

Eciu porop cocTaBieH U3 neTaneii, KOHUSHTPHYSCKH HACAKEHHBIX Ha
BaJ, TO MOXKHO TIPHMEHSITh HU3KOTACTOTHYIO DATaHCHPOBKY MO OTHOH 13
HHXKE CICIYIOUMX METOIHK.

TTpumeuanne— Hexoropsie poTOPH COfepAaT HADOP THIIOBHIX SJIEMEHTOB (HA
TIPUMep JOTIATKM, COSTMHWTENBHEIE DOMTH, TOKOCKEMHERIE NeTann M T.1.). Pacnonaras
3TH S7EMEHTH B 3aBHCHMOCTH OT MACCH MJII MacCH M MOMEHTA KaXIOTO OTIEIBHOTO
2JIeMEHTA, MOXHO To0OMThCH TpebyeMoH TouHOoCTH GataHcMpoBKy. Ecmi mocie Gamax
CHPOBKM 3TH 3JEMEHTH TPeGyIoT 3aMeHbl WM TIOATONKH, TO TOPAI0K WX PasMellle s
CIEMYeT COXPAHATE.

6.3.1 Bararcuposka pomopos, coOUPaemMbIX U3 APeOsapumenvho omi -
AGHCUPOBAHHLIX IAEMEHINOE

Kasknprit M3 37eMeHTOB, BKII0Yas BAT, Nieped cOOPKOH J0KeH OHITH
OTDATAHCHPOBAH MO METOIHKE DaTaHCHPOBKH XKecTKoTo poTopa. Ha sKkc-
IMeHTPUCHTET MOCATOTHKIX MOBePXHOCTE I BaTa M TIpoune cBOPOUHEE pas-
MepH, OTIPETEAAIONINE TIONOKEHHe MIEMEHTOR OTHOCHTENBHO OCH BaNa,
JOCKHE ORITE 3a0aHE KeCcTKHe JTOTYCKH. AHAJOTHUHEE TpeboRaHHS

10
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MIPEeThABIAIOTCH K DarancupoBOoYHOH orpaeke. llorpemnrocTi danaHcu-
POBKH,. B TOM YHCIIE H3-320 DKCIEHTPHCHUTETA MMOCATOYHRIX TIOBEPXHOCTEH
DanaHCHPOBOYHOH OMPaBKH, MOXHO YCTPAHWUTH MO3ICMEHTHOH OaTaHCH -
POBKOM.

IIp GamaHCHPOBKS Bajla M BICMEHTOB POTOPA CHCIYeT YYWTHIBATH
BIHIHHWE BeeX JeTanei, BHOCIIHX ACHMMETPHIO (HATIpPUMED TITIOHOK), a
TAKKE W HE YCTAHABIHBAEMEIX TIPH DATAHCHPOBKE OTICTBHEIX 311EMEHTOB
potopa.

PekoMeHyeTcsS OLIEHUTh PACYETOM BIHSHHWE IOrPEIIHOCTH COOPKH U
FKCIECHTPUCHTETA YCTAHABIMBACMBIX JIECTANCH HA ITOCTHXWMEIN Hadalb-
HEI arcbananc.

IIpr pacdere BIMSHWI NOTPEITHOCTEH CIEAyeT YYMTHIBATH, YTO OHH
MOTYT CYMMHPOBATHCS TS POTOPA B IIETOM.

6.3.2 locredosamensras baaancupogra pomopa, cotupaemozo us necta -
AQHCUPOBAHABIX IACMEHINOE

CHauana danancHpyioT Ban. Ilocie 3Toro poTop OATAHCHPYIOT KAXKIEIH
pa3 Mocie YCTAHOBKH OYEPETHOro 3imeMeHTa. OKOHYATeBHYI0 OanaHCH-
POBKY IIPOBOIAT IIOCNE YCTAHOBKH ITOCICIHETO 3IEMEHTA. DTOT METOI
MO3BOJSIET HCKITKOYHTh HEOOXOINMOCTE IMPOBEICHHS KOHTPOMA SKCHCHT-
pHCHTETa TTOCATOYHEX MTOBEPXHOCTEH W IPYTHX XapaKTepHCTHK, OIpelie-
TSTIONMAX TIOIOXEeHWEe SMEMEHTOR HA By POTOPA.

Ecnmr  HCHONB3YIOT  3TOT METON,  CICOYET HCKIIYWTh BIUSHHC
MOHTaXa CIEOYIOIIMX 3IEMEHTOB Ha YPABHOBSIICHHOCTD YK€ CMOHTHPO-
BAHHHIX.

B oTHenBHBIX CIyYasX MOXKHO YCTAHABIHBATE OMHOBPEMEHHO TBA 37Ie-
MEHTA, NMeXAIMNX B OTHOI TIOMepPeTHOH TMMOCKOCTH, W MPOBOTHTEL THHA-
MHYECKYI DATaHCHPOBKY O0O0HX 3MEMEHTOB. B cirydasx, Korna HECKOIBKO
MEMEHTOB 00Pa3yIOT OMHOPOIHEIH KOPOTKHHA H JKECTKWH 3MEMCHT WIH
CIMHLIA Y3¢7T, HATIPHMED CCKIHIO CCPICYHMKA (KOTOpPHE, KaK IIPABHIO,
BATAHCHPYIOT TOMBKO TI0 JBYM TITOCKOCTSIM), TOTTYCKAETCS Y3noBas chbop-
Ka ¢ THHAMHYECKOH 0AMaHCHPOBKOH TO ABYM TDTOCKOCTSM MOCHE YCTa-
HOBKH K&XJIOTO y37a.

64 BKcnnyaTamMoHHAasg €HacTOTa BpallcHHSL
poTopa

Ecnu B muanazoH 3KCIITYATAITHOHHBIX YACTOT BPAIICHWS POTOPA BXO-
THT WA OIW3KA K HEeMY KPUTHYECKAs HMACTOTA, TO BRINEH3NOXEHHBIE
METOIBI CIIENYET IPUMEHATD C OONBIIONH OCTOPOKHOCTHIO.

65 HavanprHH®E nHUcOamaHC

Ecni u3BecTHO pacnonokXeHue HavaTsHOro Tuchbananca BIoIk poTopa
(monmkmacck 2a — 2e), TO ero NOMYCTUMEH Ha9aATRHBIH THCOATAHC Oorpa-
HWYMEH TOMBKO BO3IMOKHBIMH 3HAUEHMSIMH KOPPEKTHUPYIOIHMX MACC B

11
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ILTOCKOCTSX KOPPeKOUH. MeTonsl GaraHCHPOBKH TAKHX POTOPOB Ha HH3-
KHX 94CTOTaxX BpallleHHd cornacHo 6.6.1 — 6.6.5.

Ecimn pacipemencHue Ha9UIBHOTO THCOATaHCA BIOAL POTOPA HEHM3-
BecTHO (nogkmnacch 2f — 2h), To B 001IeM cIyvac HENB3d 3apance yKasaTh
MCTOOHKY OATaHCHPOBKH. 3HAYCHHE HAYATEHOTO THCOATAaHCa MOXHO OI-
PAaHHYHATH TIPENBAPUTEILHO DATaHCHPOBKOH OTIEIBHEX 371eMeHTOB. Jlo-
MYCTUMHIH HAYaTBHBEIEN IHACOATAHC OTPAHMYHBACTCA  JOIMYCTHMOM
HArpy3KoH Ha NOIITAITHAKHA, 4 TAKKE XapaKTepUCTHKAMH BCeX DIEMEHTOB
potopa. MeToabl SaIaHCHPOBKH POTOPOB Ionkinaccos 2f — 2h cornacHo
6.6.6 — 6.6.7.

66 MeTogH GamTaHCHPOBKH CODpPAaHHMNX
poTopoB Knacca 2

6.6.1 Iooraace 2a: pomopbi, umerowue Jucbalanc 6 00RGH RAOCKOCHU

Ecimi u3BecTHO, 9TO HAYATBHEIH THCOATAHC COCPEIOTOYCH B IDIOCKOC -
TH, COBHAHAIONMICH ¢ ILTOCKOCTBI0 KOPPEKIIHH, TO POTOP MOXET OHThH
OTOATTAHCHPOBAH HA MO0 YacToTe BpallleHud. B 3ToM ciydae GalaHCH-
POBKa Ha HH3KHX 9ACTOTaX BPAlICHHS CTONb ke 2Gh(eKTHBHA, KaK Ha
pabouei 4acToTe BPAIICHMS.

6.6.2 odxaacc 2b: pomoper, umeromiue ductaianc 8 08yxX RAOCKOCHAX

Ecmu M3BeCTHO, YTO HAYATBHBIE MHcOATaHC COCPEOOTOYECH B IBYX
ILTOCKOCTSX, COBIIANAIONIHX C IUIOCKOCTSIMH KOPPEKITHH, POTOpP MOXKET
OBITH OTOAMAHCHPOBAH Ha MIOOGOH 4YacTtoTe BpauwlcHHA. B sToM ciaydae
DanaHCHPOBKA HA HH3KHX YaCTOTaX BPAIICHHUS CTONL ke 2DdeKTHBHA,
KaK Ha pabodcii 4acToTe BpPalllCHHS.

6.6.3 Ilooxaacc Zc: pomoper, umermue ducbaianc & boree uem O8yx
AAOCKOCHAX

Ecmm potop cocronr mM3 Goilee 9eM IBYX DICMEHTOB, PA3HECCHHBIX
BIOJIbL OCH POTOPA, TO, KaK MPaBHIO, TAKOH POTOp HMEET QOlce IBYX
ILTocKocTell Koppekiina. HuskogacToTHAS BATAaHCHPOBKA OKAXKETCST JT0-
CTATOMHOI, ecian cobmiomaloT TpeboBaHuS K cOOpKe poTopa M MepH
MIPeTOCTOPOKHOCTH, YKA3aHHEIE B 6.3.

CiemyeT OTMETHTE, 9TO IIPH COOPKE POTOPA MOTYT BO3HHKATE Iedop-
MaltuH Bana. OHHA MOTYT YBETHIHBATLECA IIPH paboTe ¢ BEICOKOH YacTOTOH
BPAIICHM.

B OTmenBHEIX CcIy9asx TIpH HATHYAN 3HAYATEIBEHOTO JHcOATaHCca
OIHOTO M3 BIEMEHTOB I1eec000pa3HO BEIMOIHATE eT0o OaNaHCHPOBKY J0
YCTAHOBKH, 4 3aTeM MPOBCCTH 0ATaHCHPOBKY POTODA.

6.6.4 Ilodraacc 2d: pomopor, umerowue pasHOMEPHO UAN AUREHHO pac-
npedeaennsill ducbaaanc

Ecmi nucdanaHe paBHOMEPHO paciipesienieH Mo NIHHE poTopa (HATPH-
Mep TpyDa), TO MPH COOTBETCTRYIONIEM BRHIBOPE MTBYX TIIOCKOCTEH KOpPpeK-

12
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IIMH HU3KOYACTOTHOH OaIAHCHMPOBKOM MOXHO TODMTBCH YIOBICTBOPH-
TeABHOH PABOTH POTOPA BO BCeM JTHAIMA30HE YACTOT BPAaICHHS.

st onpeneleHHs MOJNOXKEHHUS TUIOCKOCTEH KOPPEKIHH, 00eCIIe B -
oumx Hautonee pPEKTHBHYK DATaHCHPOBKY, CASAYET IPOBSCTH MCIIEI-
TaHHUS HECKOJIbKHX OJHOTHIHBIX POTOPOB, HMEIOUIMX dHAIOIMYHOES
OCEROE PacTpesienieHHe THuchananca.

IMonoxkeHWe TUIOCKOCTH KOPPEeKIHH ONMpPeelaioT PAcCTOSHHASM JI0
MOMIIHITHAKOB. OIITHMANEHOC PACCTOSHHE — 22 % OT pacCTOSHNS MCHKIY
MOIMIMITHHKAMH 11 POTOPOB CO CICAYIOUIMMH XapaKTepHCTHKAMMU:

— MEXOIOPHBIA POTOp;

— potop 0e3 KOHCONBHHX YacTeil ¢ paBHOMEpHO pacrpeeneHHEIM
IHCOATAHCOM;

— POTOP C MOCTOAHHOH H3THOHOM KECTKOCTBIO 110 JIJIMHE,

— pOTOpP C CHMMETPHYHLIM PACIIOIOXEHHEM IUIOCKOCTEH KOPPEKIMH
OTHOCHTETBHO CEPETHEL;

— potop, padovas JACTOTA BPAMIEHUS KOTOPOTO 3HAYUTENBHO HIDKE
KPHUTHYECKOH YaCTOTHIL.

Ecu GanaHCHPOBKA C IIOMONIIBIO ABYX ITOCKOCTEH KOPPEKIMH HE 13eT
VAOBTETBOPUTENRHEIX PE3YABTATOR, POTOP MOKET DATAHCHPOBATE HA HH3-
KHX 9aCTOTaxX BpallleHHs ¢ UCTIONB30BAHUEM TPEX MITOCKOCTEH KOPPEKITHH
B COOTBETCTBHU C TIPHIOXKeHWEM B.

IIpu 5T0M HEOOXOIMMO PACCYMTHIBATE JIONK0 HAYAIBLHOIO TUCOaTaHCa
poTOpa, KOTOPHIH JT0JDKeH OBITh YCTPAHEH B HEHTPANBHOH IIOCKOCTH
KOPPEKITHH.

6.6.5 IHoodwraace 2e: pomopu ¢ HCeCMKUM CePOCYHUKOM

Tak Kak gucOaTaHCOM THOKHMX IMIeeK MOXKHO MpPeHedpedh, PoTop C
KXECTKHM CEPIEYHHKOM MOXET ObITh 0TOATaHCHPOBAH HA HU3KHMX 9acTO-
Tax BPallCHUS © MOMOIIBK IVIOCKOCTEH KOPPEKIMH, PACIIONOKEHHBIX Ha
KECTKOM CeplIeTHHKe.

6.6.6 Ioodkaacc 2f: cummempuunbie pOMOpPst ¢ 02P GHUHCHHBIM HOHAAbBHbIM
ductanancom

Eciy Kk I DIeMeHT poropa SalaHCUPYIOT Nepell chopkoil o 6.3.1,
TO MOXHO OTPAHHYINTLCA HH3KOYACTOTHOH BanaHCHPOBKOI, CITH HA9alb-
HHI Jicbananc cobpaHHOTO POTOPA HAXOTWUTCS B TOTIYCTHMEIX TIpeIemax.
IMockonbky oceBoe pacHpeleiicHue nucOanradca nociie cGOpKH poropa
HEM3BECTHO, 4 MAKCHMAJIBHASA YACTOTA BPAILCHUS POTOPOB 3TOTO MOI-
KJIaccad 3HAYMTEILHO OTIMYAETCH OT BTOPOH KPHUTHMECKOH YaCTOTHL,
CAMEIM HeONMarolmpHaTHHM OyIeT caydail, KoTma YIIE TUcOalaHCcoB 5Ie-
MEHTOB CORTIATAIOT. B 5ToM ciiydae MaKCHMATBEHOE 3HAUYEHHE HATATBHOTO
auchanadca, KOTOPHIH MOXKeT OBITH YCTPaHeH ¢ TTOMOIIBIO TBYX TIOCKOC-
TeH KOPPeKITHH, ONPeNeIsioT ONMETHEM myTeM. TTpH H3BeCTHRIX JAHHBIX
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00 M3rN0HOM KECTKOCTH BAA, OJATIHBOCTAX MOIIIAITHAKOB M T.1I. IIOIC3HO
MIPOBECTH MPEIBAPUTEIRHEI AHATN3 BIHAHIS HAYATEHEIX THCOATAHCOB Ha
paboTy poTopa ¢ UCIIONB30BAHMEM MATCMATHYCCKHX MOICICH.

6.6.7 Ilooraaccer 2g u 2h: pomopel ¢ 0SPAHUMEHHBIM HAUAADHEIM OucHa -
AAHCOM

OIEIT TTOKA3EBACT,9T0 CHMMSTPHYHESC POTOPE! (ITONKIACC 28), OTBE-
qaInpe TpefoBaHuAM 6.6.6 M HMMEIOLIHE TPETHID (IOIOIHHTEIBHYIO)
HEHTPATHEHYIO TIIOCKOCTh KOPPEKIHH, MOTYT OBITh OTOATAHCHPOBAHE Ha
HI3KHX 9aCTOTAX BPAIleHHI IIPH YCIIOBAM, UTO WX HAYATBHBIN J1CcOATaHC
HE IIPEBHIINACT YIBOCHHEIR HAavaTbHEIA mHcOamaHc, YCTAHOBICHHHIH B
COOTBETCTBHH C 6.6.6.

IIpakTKa nokaseaeT, 4yTo oT 30 mo 60 % HavyadbHOro mucbanaHca
CIeayeT YCTPaHATh B IEHTPATHHON IIOCKOCTH KOPPEKITHIL.

g acHMMCETPHYHEIX pOTOpoB (Tomgknacce 2h), He OTBCYAIONIHX Tpe-
boBanuaM 6.6.6, IpoBed aHAIIM3 B COOTBETCTBHH ¢ 6.6.6, MOXHO yCTa-
HOBUTh  MAKCHMATHHEIHI  JONYCTHUMBIA — HAYATBHEI — mucbamaHC,
MONTAIOINHACS YCTPAaHEHHIO B IPOH3BOIEHO 3aMaHHOH miockoceTH. QmHa-
KO 3HAYCHHE PACCYMTAHHOTO TAKHM 00pa3oM OOIIYCTHMOIO HAYanBHOTO
THCOAMAACA MOXKET 0Ka3aThCs CIHIIKOM MATEIM, 9YTOOH METOI OBLT IIPH-
MCHHM Ha MpakTHKe. B 2ToM ciydae HEOOXOIHMO BEIOPATE IPYTOil METOI,
HAMIPHUMEP, TOCICTOBATCIBHYIO GATAHCHPOBKY (6.3.2).

7 BATAHCHPOBEA POTOPOB KIACCOB 3, 4. 5

7.1 MeTog GaXTaHCHPOBKH pPOTOpPOB Kixacca 3

7.1.1 Obwue noroxnceHus

CyIIeCTBYIOT OBa METOAA OalaHCHPOBKH POTOPOB 3TOro kKiacca: da-
JIAHCHPOBKA I10 MOJAM M MeTOI KO PHIHEHTOB BIHAHNS. B GONbIIHH-
CTBE CJIy4acB Ha IIPAKTHKE METOI OaJTaHCHPOBKH IPEICTABIAET COOOH
codeTaHue 00OHMX METOOOB M IIpeolialaHHe TOrO WIH HHOIC H3 HHX
omnpeIengercd KOHKPSTHHMHM yolosusyMH. OIHMH M3 TAKHX METOIOB Da-
JTAHCHPOBKH MpHuBeneH B 7.1.5, HO CIeOyeT HMETh BBHAY, 9TO B OTACTBHEIX
CIIy9asX BO3SMOXHHE €r0 MOTH(pHKAITIA.

7.1.2 Onops pomopa

JITHAMIYIECKIe XapaKTePHCTHKH TIOTITUITHUKOBEIX OM0p DATaHCHPO-
BOYHOTO ODOPYNOBAHHA CIeTyeT MOIOHpaTh, MO BO3MOXHOCTH, TAKHM
00pa3omM, YTOOR BOCIIPOH3BOIWIIACE YCIIOBHA OIHPAHAA POTOPA B MAallH-
He. braromapsg 3ToMy MOOBI BHODAIMH POTOpa B SKCILIYATALIAH OVIYT
BOCIPOM3BEICHE M B 0ATaHCHPOBOYHOM 000PYIOBAHHH, 9TO MCKITIOUACT
HeOoDXOTHMOCTE €T0 DATAHCHPOBKH HA MECTE.

Ecmm porop HMeeT KOHCOIIb 3HAYMTEILHOM MAcChl WIH MallOH XKecT-
KOCTH, 4 B MallHHe KOHCOTH OIMHPAaeTcd Ha COOCTBEHHVIO OMOpPY, TO H
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NpH OaJlaHCHPOBKE NOIDKHA OBRITE IIPENYCMOTPEHA HOIIOTHHTCIBHAS
omopa.

7.1.3 HsmepumensHas cucmema

st M3MepeHHS BHOpAHMHM POTOPA, MONIIHAIMHHKA WIH OIIOPE HIH
HATPY3KH HA TIOTIIHIHHK YCTAHABIHMBAIOT COOTBETCTBYIOIHE TATIHKIL
CHcTeMa JODKHA H3MEPSATh AMIUIHTYIY TAPMOHHKH CHTHATA TACTOTOH
BpalllcHHUA, 4 Takke (hasy 3Toi rapMOHHKH OTHOCHTENBHO TIPOH3BONBHO
BHIOpAaHHOTO (PHKCHPOBAHHOTO OCEBOTO CeUeHHS poTopa. B KadecTse
2IIETEPHATHBHOTO BaAPHAHTA MOI'YT HCIIOIB30BATLCA H3MEPEHHA KOCHHYC-
HOH M CHHYCHOH COCTABIAKIINX rAapMOHHKH.

AIIapaTypa, UCIONb3yeMasd A OalaHCHPOBKH HA MECTE YCTAHOBKH
MAIIMHEL, TOMXHA COOTBETCTROBATE CIEAYIOIINM TPEOOBAHMIM:

— IMOTPEIIHOCTE H3MEPEHHS CABMra (dasel BHOPOCKOPOCTH WIH BHO-
ponepeMellcHHA Ha (QHKCHPOBAHHOR 4acTOTE BpallcHUS He Oomee +1 °;

— MOTPEIHOCTh H3MEPEHH JaCTOTH BPAILICHUA POTOpa — He Qolee
+11 %, mrg poTOpOB CTAIMOHAPHHIX IAPOTYPOHMHHEIX arperatop — IO
IOCT 126875;

— OCHOBHAas NPHUBEIEHHAI TOTPEIIHOCTE M3MEpPeHNI AMITTHUTYIHEIX
3HAYEHHNH COCTABISIONIHX BHOpONepeMellleHIT H BHOPOCKOPOCTH Ha Jac-
TOTE, PABHOM 9aCTOTE BpallcHHA, — He Domee £15 %.

HaTiHKN B YCTPOUCTBA X KPEILICHHS HE JOJDKHEI HMETh PE30HAHCOB
MpH JOO0H YacTOTE BpalllcHUS B padodYeM THAIIA30HE.

7.1.4 Husrouacmomuas 6aAaHCUPOBKA

OIEIT MOKAa3BEIBACT, 4YTQ IIEePeld BBICOKOYACTOTHOH OalaHCHPOBKOH
eaecoo0pasHo MPOBOIHUTE HU3KOTACTOTHYIO OATAHCHPOBKY OCOBEHHO
TeX POTOPOB, PADOTE KOTOPHX MOXKET MPOHCXOMHTE HA MEPBOM KPHUTH-
TecKOH 9acToTe BpallieHII. B obllleM ciavdae HH3K0YACTOTHAS OATAHCH-
POBKa HEeOOA34TENIEHA H MOXHO CPa3y IPHCTYIIMTE K BRICOKOYACTOTHOH
DAIaHCHPOBKE.

7.1.5 Bwcorouacmomuan GalaHcuposka no modam useuda pomopa

HMamepeHnsa BeKTOPOB BHOpanWH (HIH CHI) IIPOBOIAT HA YacTOTC
BpalllcHAA. BEICOKOYACTOTHYIO 0aNaHCHPOBKY BHIIONHSIOT CICIYIOIIHM
0BpazoM.

7.1.5.1 IIpuBecTH poTOp BCO BpalllcHHE YACTOTOM, Oe30IMaCHON IId
patoTHl, HO OIM3KOH K IIepBOH KpHTHYCCKOH. ODO3HAYHTL 5TY YACTOTY
nepBoi 0a1aHCHPOBOYHOH.

HM3MepHTE BEKTOPH BHOPAITMH HJIH CHJI B YCTAHOBHBIICMCS DEXKHME
BpameHuA potopa. Ilepen obpaGoTKOH TaHHBIX CIEIYET YIOCTOBEPHTBCS
B HX IIOBTOPACMOCTH, I YEI0 MOXET ITOTPEOOBATECA HECKOIBKO IIYCKOB
poTopa.
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IIpumeyanune— Jag poTopoR HEKOTOPHX THUIIOB, HATIDMMED POTOPOB TYpPOIH,
KOTOPHIE TIPETEPITEBAIOT M3MEHEHNS HATATOB JUCKOB HA YaCTOTAX BPAIEHMS, DIM3KIX
K KPHUTHMECKIM, PEKOMEHIVETCS IIPEIBAPHTENBHAST HATAHCIPOEKA, 5TO IO3BOINT Paso

THATH POTOP IO SKCIUTYATAITMOHHO T YACTOTH BPAlleHIA WK BEROIE, UTOO JHCKH 3aHATH
OKOHYATEILHOE TOMOXKEeHMe. TOMBEKO TI0CAE 3TOTO CIeIVeT IPOBOINTE OKOHYATEIEHYIO
0aIAaHCHPOEBKY.

7.1.5.2 YcTaHOBHTH HA POTOP NPOOHBIE I'PY3bI, HOTOOPAHHLIE TAKHM
00pa3oM, YTOOH BEI3BATH 3HAYHTCILHEIE H3MCHEHHA BEKTOPOB HCXOTHOR
BHOpAITNH HIH CHII HAa JaCTOTE MEPBOI MOITH.

FEcii HH3KOUACTOTHYIO DATaHCHPOBKY POTOPOB He TMPOBOTWUIH, TO
HYXHO YCTAHOBHTE OTHH TIPOOHHHA Tpy3. EcIH poTop CHMMETpHUEH, TO
Ipy3 CICOYET YCTAHABIHBATE MOCEPSIHHE POTOPA.

Ecim HM3K0YacTOTHAS OalaHCHPOBKA ITIPOBEACHA, IPOOHEIE TPY3H
Noxodpark TaK, YTOOR HE HAPYINHIACE YPABHOBEIICHHOCTE HA HH3KHX
TACTOTAX BpalllcHHI.

7.1.5.3 IIpuBecTH poTOP BO BpallieHHe 1o 7.1.5.1, H3MepUTh BEKTOPH
BHOPAITHH (CHII) H YOCOIUTLCH B MOBTOPACMOCTH JAHHEIX H3MCPCHHH.

7.1.54 Ilo mappaev 7.1.5.1 w 7.1.5.3 BLIYHCIHTL HTHHAMWYCCKHE
KO3 OHIHEHTE BIHAHHA Ha4 IEPBOH OaTaHCHPOBOYHOH YacTOTeE.
Ilocie sToro chemyeT paccUMTATh  KOPPEKTHPYIOINE MACCH M HX
VITIOBOE TIONOKEeHHE. YCTAHOBHTE KOPPEKTHPYIOIINE MACCH, CHIB IIPod-
HEIE TPY3HL

IHopgagox omnpemecHAI KO>DMOHUITHSHTOB BIAIHAS H pacdcTa Ha HX
OCHOBE KOPPEKTHPYIOIIHX IPY30B NIPUBEICH B nmpunoxeHnd H.

Cnoco® rpadMUIecKoro oIpeleleHHd KOPPeKTHPYIOMIMX MAcc M HX
VIIJIOBOTO IOJIOKEHHSA VKA3aH B IIPHIOKCHHH (.

Ilocte BRITIOTHEHWI 3TOH OINepalliH BpaIlleHHe pOTOpa Ha YACTOTAX
BHIIIE TICPBOH KPHTHYSCKOR HE TOJDKHO CONMPOBOXKIATECS 3HAYHTECIIBHEIM
VBEIIHICHHCM BHODPAITHH (FIH CHIIH ). ECIIH 2TO HE BRIIOIHACTCH, CICOYST
nopropurs 7.1.5.1 — 7.1.5.4 Ha 4acTore, BO3IMOXKHO BOlee OMHM3KOH K
MepBOil KPHTHYECKOM 9acTOTS BpalllcHHA.

7.1.5.5 IIpuBecTH poTOp BCO BpallleHHE ACTOTOM, Oe30IMACHON IId
palOTEl MAIIMHE!, OJIH3KOH KO BTOPOH KPHTHYCCKOM;, O003HAYHTL <€
BTOPOH OaMaHCHPOBOYHON 4acToToH. M3MepHTh BEKTOPH BHODALIHHA
(CWIRE) HA 5TOHM 9acToTe B YCTAHOBMBIIIEMCST PEXXMMe BpaIlleHH.

7.1.5.6 YcTaHOBUTL HA POTOP CHCTEMY HPOOHEBIX IPY30B, PA3MECTHB
HX BIOJIbL POTOPA TaK, YTOOBI HA BTOPOH OalaHCHPOBOYHOH YacTOTS
BHI3BATH 3HAUMTENBHEE M3MeHEeHHsT BEKTOPOB BUOPANMH (CHIH), HO WX
BIMAHHE HA YPOBSHB BHOPAIIMH HA MepBOH KPHTHICCKOH YacTOTe ORIIO
OBl HC3HAYHUTEILHEBIM.

7.1.5.7 IIpuBecTH pOTOP BO BpallIcHHE CO BTOPOH 0ANaHCHPOBOYHOH
JACTOTOH M M3MEPHTE BEeKTOPK! BUOPAITHH (CHI).
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7.1.5.8 Ilo ganHbiM 7.1.5.5 1 7.1.5.7 BRIYHCIHTE KO(PHIIMCHTLL TH-
HAMHYICCKOTO BIMIHHS CHCTeMEl IPOOHEBIX IPY30B HA BTOPOI BalaHCHPO-
BOYHOM 4acToTe.

Paccuntars cucTeMy KOPPEKTHPYIOLIMX MacC, KOTOPEE HE HAPYIUAIOT
YPAaBHOBCIIEHHOCTh HA HU3KHX Y9ACTOTAX BPAlICHHA, HO IIO3BOISIOT HC-
KJIKYHTE BIHAHHA OucOaraHca HA BTOPOH 0aJaHCHPOBOYHOH YacCTOTE.
YCTAHOBUTE HA POTOPE 3TY CHCTEMY KOPPEeKTHPVIOIMIHX MAaCC.

Ilocie BRIMMOTHEHMS 3TOH OINCpAlMH BPalllcHHE POTOPA HA YaACTOTAX
BPAILICHUA HE ITOKHO COMNPOBOXIATBCH 3HAYHTEILHEIM YBEIHMYCHHCM
BUGpanuu (CHibl). ECIH 3T0O HE BBIIONHAETCH, CICAYET NOBTOPHTDL 7.1.5.5
— 7.1.5.8 Ha wacToTe DAMAHCHPOBKH, BO3MOXKHO DoIee OIU3IKOM KO BTO-
POl KPUTHIECKOM.

7.1.5.9 TIpomomkaTh 6aTaHCHPOBKY MO BEITICOTTUCAHHON METOTHKE HA
4acToTax OaTaHCHPOBKH, OJM3KHX K JIPYTHM KPUTHYECKHM 4acTOTa,
BIUTOTH IO MAaKCHMAaJIBHOH SKCIDIyaTAIMOHHON YacToThl. Kaxmag HoBag
CHCTEeMA TIPOOHEIX T'PY30B JODKHA MOTOHPATEC TAKHM 0DpPA30OM, YTOOH
OKAa3HBATH 3HAYNATEILHOS BIUSIHNIE HA COOTBETCTBYIONIEH DATaAHCHPOBOT-
HOH 9acToTe, HO He HAPYIIATE JOCTUTHYTOH YPABHOBEIIIEHHOCTH Ha DoJee
HH3KMX 4acToTax. PacnpenencHHe MpOoOHEIX IPY30B MOXHO YCTAHOBHTH
ONBITHREIM TIVTEM IJIH pacdeToM. JIs KaxKIOTO CIydas BEUHCITIOT CHC-
TeMY KOPPeKTHPYIONTAX MACC, HCXOOSI U3 COOTBETCTBYIONMIETO KO PQUITH-
€HTa OHHAMHYCCKOIO BIHAHHSA CHCTEMBI MNPOOHBIX TIpy3oB. CHCTeMAa
KOPPEKTHPYIONINX MACcC TOMKHA OKA3EIBATE MHHWMATHHOE BIHSIHWE HA
TACTOTAX, TIe DATAHCHPOBKA YiKe TpoBeacHa, HO ofeCcIeUMBAThL YCTPaHe -
HHe THcOATaHCA HA YacTOoTe DATAHCHPOBKH.

7.1.5.10 Ecmu, TeM He MeHee, Ha STOH cTamuMH 0aTaHCHPOBKH OyIeT
COXPAHATRCA 3HATUTETLHAS BUOpANUS (MM DONBIIHNE 3HAYESHUS CHI) B
THAMA30He pafO4YMX YaCTOT BpPalllcHHS, CACHyeT IIOBTOpHTE 7.1.5.9 Ha
qacTOTE 0ANaHCHPOBKH, OIM3K0H K MAKCHMAIBHO TOIIYCTHMOM. B TaHHOM
cIIydac OAMAHCHPOBKA HA YACTOTAX, OMM3KNX K KPHTHUISCKHM TACTOTAM,
OCTANBHEX (DoNce BBHICOKHMX) MON A BEISBICHHS HX BO3ICHCTBHA Ha
POTOP MOXKET OKA3aThCA HEBO3MOXHOM.

IIpumMevanug

1 HexoTophie THITE POTOPOB 10 OKOHYAHWS BaTaHCHPOBKH MOXHO He301IaCHO TYCKATh
HA BCEX WJIM KE TOMBKO HA HEKOTOPHIX KPUTMYECKMX YacTOTax BpalleHus. B Taxom
CIYMAE YHCITO TPeOYEeMEIX IYCKOB MOKET OBITH YMEHBILEHO.

2 CremyeT OTMETHTH, YTO BEILIEOIIMCAHHAS METOMIKA IIPEIIIONATAET HANMWYMIE JITHeH
HOHM CBSI3M MEXIY BEXTOPAMM myMcOanaHca W BMOpaipt (CHAR). B OTOe BHBIX Caydasx
3TO YCIOBHE MOXKET He BHIIOMHATHCH, HATIPMMED, KOTAAa HAYATEHEIT MIcOanaHce oueHb
BEJMHK, 4 POTOP OIMMPAETCA HA TOMIDNIHMKNA CKOJBKEHWA. B CBA3M C STHM MOTYT
noTpebOBATHCS TIOBTOPHEIE OIPefeleHs Ko3MdImenToB BIMAHIA, KOrqa Budpaims
JUTH CIUTH YMEHBILATCA TIOCJIE TIPEIBAPHTENEHON 5aTaHCHPOBKI.

3 Ha mpakTuke OIMCAHHYIO METOQHKY M €€ BADHAHTH MOXHO YCOBEPIIEHCTBOBATE
TIPUMEHEHHEM KOMITBIOTEPHBIX TIPOTPAMM, ABTOMATHIMPOBAHHON GaTaHCHPOBKM.
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72 MeTtTog DanTaHCHPOBKH POTOPOB Knacca 4

PoTophl 1aHHOTO KITacca MOTYT ORITh OTHECEHH K Kiaccam 1, 2 mmm 3,
HO HMCIOT OOHMH HIH 00jIce THOKHX IEMEHTOB HIH IEMCHTOB ¢ THOKOH
cBa3610. HeypaBHOBEIIIEHHOCTE POTOPA MOXKET H3MEHITHCS B 3aBHCHMOC -
TH OT H3MCHCHHS YACTOTHl BPAIICHHMS.

PoTopsl 5TOT0O Kiacca KIAcCHQHITHPYIOTCS TI0 TBYM KaTeTOPHIM:

— POTOPHI, TUCOAIAHC KOTOPLIX H3MEHSCTCA HEPEPRIBHO C M3MEHE -
HIEM YACTOTH BpallleHHs, HATIPHMEP BEHTHISTOPEL ¢ PE3HHOBRIMH JIO-
MACTAMH,

— POTOPH, THCOANTAHC KOTOPHIX H3MCHACTCA 1O HEKOTOPOH YACTOTEL
BPAIEHHS, 4 3aTeM IIPH €€ TPEBLITIEHHH OCTAETCS MOCTOSHHEIM, HATIPH-
MepP POTOPH OTHOPOTHBIX ACHHXPOHHEIX SIEKTPOIBHTATENEH C IeHTPO-
BEKHEIM TYCKOBEIM BEIKTIOUATEIEM.

PoTopsl miepBoOi KaTeropuH 0anaHCHPYIOT Ha TOH 9acToTe BpalllcHI,
IUIA KOTOPOI HOPMHPYIOT YPOBCHE BHODAITHH.

PoTopsl Bropo# KaTeropHH OaMaHCHPYIOT Ha J000# 4acToTe BHIIIC
TOH, TIPH KOTOPOH NPeKpallanTcs H3MeHeHWsT JHCOAaTaH .

TIpuMe ua H me — Brugnye THOKMX 3/eMEHTOE MOXHC CBECTH [0 MHHMMYMA IIPH
TPOCKTHPOBAHMM POTOPAa M IPABWIBHO PACCUMTAB MX PasMelllellie Ha poTope, HO
HeoBXOMIMO MMEeTh BBMIY, YTO JUII POTOPOB JAHHOIC KIACCa BO3MOMXIO MOCTIDKEHe
YPABHOBEIIEHHOCTH TOJBKO HA  OMHOH 4YacTOTe WIM B OTPAHHYEHHOM JIHATIA30HE
YACTOT.

7.3 MeTooH DaNTaHCHPOBKH pPOTOPOB Kmacca 5

st HEKOTOPHIX BHIOB I'MOKHMX POTOPOB, KOTOPBIC MPH JIOCTHXKCHHH
SKCIMYATAMOHHOM YACTOTH BPAIIEHHA MPOXOIAT OTHY HIH HECKOIBKO
KPHUTHYECKHX Y4CTOT, MOXHO OTIPAHMYUTLCH OaJIAHCHPOBKOH TOJIBKO HA
ONTHON YacToTe, Kak TMpapwino, padodeir. OORYHO POTOPH STOTO KiIacca
VAOBIETROPSIOT, TI0 KpafiHe# Mepe, OTHOMY U3 CISTYIOMNWX TPeGOBAHMIL:

— PasroH POTOpa 0 MAKCHMANLHOM CKOPOCTH (TaKKEC M TOPMOKC-
HHME) [POMCXOIMT HACTOJNBKO OBICTPO, YTO BHOPAIMH Ha KPHUTHYECKHX
YACTOTAX HE YCIICBACT IIPEBBICHTD JONYCTHMBIA YPOBEHD;

— IeMII(UPOBAHKE CHCTEMEBL TOCTATOYHO I TOTO, YTOGH BUGpALIUS
Ha KPUTHYCCKHMX YACTOTAX HAXOIHIACH B HOIYCTHMEIX TIpeeax;

— MOANTHITHHUKOBEE OMOPHK He JAIT BO3MOKHOCTH BOSHMKHYTE He-
Xenare/lbHOH BHOpalluH;

— JOMYCTWM BHICOKMH YPOBEHBL BUOPAITHH HA KPHUTHISCKHX YACTOTAX;

— potop padoTtaer Ha pabodeH 4acToTe JIIMTEILHOES BPEMs, TAK YTO
YCIIOBHSA ITyCKa/OCTAHOBA, HEIPHEMIeMEIe TIPH YACTEIX MYyCKaX, MOXKHO
CHUTATh JONYCTHMBIMH JIJIS STOIO CIy4as.

FEcin omophl orpaHHIMBAIOT BHOPAITHIO, OCODEHHO BAKHO, YTOOR
XKECTKOCTH OTIOp BATAHCHPOBOTHOTO CTAHKA COOTRETCTROBAMA KECTKOCTH
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OIIOP MAIIHHEIL. 310 00eCNEYHBACT BOCIITPOM3BCICHHAC Ha 6EUIEIHCI/IDOB0‘J—
HOM CTaHKE TCX K€ MOI pOoTOpa, KOTOPEIC OH HMCET B MAllTMHE.

Hcxona nz TIPEOIIOIOKEHHA, ITO OTHOTHUITHBIEC DOTOPEI UMEKOT CXOXKEC
pacmnpeaciaicHue ,JII/ICﬁEU'[ElHCOB, MOXXHO BHﬁpaTb ONITHMATIBHOE MTOJIOKEHHUE
IIIIOCKOCTEH KOPPEKITHH. HpI/I 2TOM MOZKCT 0Kd3aTbCA HOCTATOYHO MMCTH
ope TmocKocTH. Kak CICICTBUE, YKC IIPH 6EU'[EtHCI/Ip0BKC 0 HH3IMM
MOIJaM, MOZXKHO JTOOHUTECA MHHHMATBLHOTO OCTATOUHOTO ,JIHCﬁEU'[aHCH, qTO
IIO3BOJIHT CBCCTH 10 MHUHHMYMd BI/I6pElLII/IIO Hd KPHTHYCCKHX 4dCTOTAX.

8 OLIEHEA KAYECTBA BATTAHCUPOBKHA

B 3aBHCHMOCTH OT Kilacca H Ha3sHAYCHHUS pOTOpd OKOHYATCIBHOC
Kd4eCTBO 6aJIElHCIpr0BKI/I MOXKET OLCHHBATBCA JTHOO MO 3HAYCHUAM BHO-
PallHH B YCTAHOBJICHHBIX TOYKAX U3MCDCHHA, Jado 110 OCTATOYHOMY ITHC-
6EUIHHC)I B OIIPCICICHHBIX TDIOCKOCTAX KOPPCKIIHHA.

IIpumeuanne — [Ipn MeIKOCEPMITHOM IIPOM3BOICTEE MOKHO IIPHMEHATEH VIIPS
1LEHHEIE METOIHI OIEHKN TI0 CPABHEHMIO C OITMCAHHEIMM HYDKE.

81 PoTopr, OoOHeHKY KadecTBa ODalaHCHDOB-
KH KOTOPHX HNPOBOIAT NO H3IMEPECHHAM BHO-
panmuu C MoMOIIb 0 BHCOKOCKOpPOCTHOTO
faTaHCHPOBOYHOTIo 0BOpPYZOBaAaHHY

8.1.1 Tpeboearnus K ucrumametsHoMy 000pVOOGaHILID

B ciyuae, Korma cobCcTBEHHBIE MOIE POTOPA B 3HAYHTEILHOH CTeIeHH
OIPEISISIOTCT THHAMHISCKUMH XapaKTepPHCTHKAMH OTIOp, HeoOX0IuMO,
4TOOH OMOPH O0OPYNOBAHHUS M MAlTHHEl HMEIH aHAIOTHYHEIC XaPaKTe-
pucTHKH. Hampumep, meppad KpHUTHYCCKAS 9acTOTa POTOPa B ONOpPax
DaMaHCHPOBOYHOTO YCTPOHCTBA HE JOICKHA 3HAYHTEIBHO MPEBHIIATEL 2TY
YACTOTY IS POTOPA, YCTAHOBIEHHOTO B MAIIMHE. DTO MO3BOILIET MCCIIE-
IOBaTh BCE MOIH HA OATAHCHPOBOTHOM 0BOpPYIOBAHHH.

Eciti KOHCOJIB pOTOPA B MAIIMHE HMEET OIOPY, TO H IIPH MCITEITAHHIX
IUIS Hee TOJDKHA OHITH MPeIycMOTpeHa aHATOTHIHAS OIMOPa.

Eci KoHCOJIB pOTOpa B MAIIMHE HE HMECT OIOPEL, TO H IPH HCITLI-
TAHHUIX OTIOPY He MPHMEHIIOT.

Ha xopmoyc TMODIMANMHEKA B OTHOM IDIOCKOCTH YCTAHABIWBAIOT IIBA
JaTYvKa TIEPTIEHANKYISPHO IPYT K IPYTY. DTO MO3BOIIET PETHCTPHPOBATE
BEPTHKAILHYIO M TOPH30HTAILHYIO KOMIIOHCHTE BHOPAIIHH.

Kpome Toro, 11a m3MepeHHI BUOPAIIMH POTOPA MOXKHO TIPHMEHITE B
Ka4decTBe aMbTCPHATHBHEIX HIH TOTOTHHTCIBHLIX TATYHKH OTHOCHTEIE-
HOI B abcomOTHOH BHOPaIluH Bama. WX Takke YCTAHABIHBAIOT B OTHOMH
IJIOCKOCTH Iox yrioM 90 ° mpyr K npyry. MaMepeHHs BHOpalHM poTOpa
TOTOTHHTENHLHO K M3MEPEHHIM BHOPAIIMH HA KOPIYCAX IOIITAITHHKOB
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Hauboee Iereco0dpasHEL VI POTOPOB Ki1acca 3, ocobeHHO I TOYHOTO
OTMPEeIeTeHHT MOI POTOPA.

Bo Bcex ciydasx pe30HAHCH KPEIIesKHEIX YCTPOHCTB TaTINKOB BO BCEM
IHAMNA30HE 9aCTOT UCIHTAHAN TOCKHE OHTE HCKIIOUCHEL.

CHrHamHe NaTduKOB OODKHE MOCTYIATH HAa YCTPOHCTBO, CIIOCOGHOE
BEIIETATH U3 MOMATAPMOHHIECKON BHOPAITMH TAPMOHMKY YaCcTOTOM Bpa-
IIeHHA, TAKJKe W KOTJa YacTOTa BpalllcHHA H3MSHACTCA B PelKHME BRIOCTa
potopa. IIpHBOI pOoTOPAa HE MODKEH BAHATH HA €T0 BHOPAITHIO H HATATB-
HBIH IHCOANaHC.

IMMpumeuanune— YTobs yIoCTOBEPHTHCH B TOM, YTO TIPHBOJ, HE BIAMSET HA
HAYAILHE muchaaaHc, cIeqyeT IIPOBEpHYTEH COeIMHNTENRHYIO MydTy Ha 180 ° otHOCH

TETEHO POTOPa M M3MEDHUTH BEKTOPH BHOPAINTT HA HI3KOM YacTOTe BPAlleHMA, KOTOa
HE TPOSBISSTCA TUHAMIYECKI U3ThO poTopa. [nd ycTpaHeHHs TTOTPEelHOCTH PO

BECTH BEKTODHOE BEIMMTAHNIE HA MACTOTE BDAILICHIIA.

8.1.2 Memoduxa oyenxi

Potop npuBecTH BO BpalicHUE, PAasTOHAA €ro ¢ YCKOPEHHEM, IIPH
KOTOPOM He TIPOMCXOTHT CIIAKMBAHHWE TTHKOB BHOpAIMH. Bece SpKo BH-
pakeHHBIC ITHKH BHOPAITHH CICAYET H3MEPATE B JHANA30HE YacTOT Bpa-
meHnsT or 70 % mepBodl KPHTHYECKOH YACTOTH O MAKCHMATHLHOI
YACTOTHI BpAlICHHUS IIPH SKCIUIYATALIMH.

ITpogomKITTe IBHOCTE BpallleHUd POTOPA HA MAKCHUMANBHOH padoueii
TACTOTE IOLKHA OHITH HJOCTATOUHOM, UTOOB YCTPAHHUTEL 3(M{peKTH Tepe-
XOTHOTO peXuMa. B ycTaHOBHBIISMCS PEXXHME CIIeTyeT M3MepHTh BHOPA-
IIHIO Ha 9aCTOTe BpaIlleHHI POTOpa.

Ecmm 3To oroBapuBaeTcsd B TEXHHYSCKHX YCIOBHMAX, HEOOXOTHUMO pa-
30THATE POTOP A0 YCTAHOBICHHON MOBHIICHHOH YACTOTH BPAICHH.

Ilocte BpamieHHdI poTOpa B TeUCHHE OTOBOPEHHOTO BpPeMeHH HA
TMOBHEIICHHON YacTOTe OHA4 TOMKHA OBITH CHHKEHA4 10 MAaKCHMATBHOI
padoueit, a M3MepeHHI BHOPAITHH Ha YACTOTE BPAIIEHHI TMPOBEICHBL
BHOBb. ECIIH HMEIOT MECTO HIIH NPSIIOIAraloTcs 3HAYHTCILHBIE H3MEHE-
HHA gucdanaHca NMocie HCOBITAHME Ha MOBBILSHHOH 9acTOTe, TO OKOH-
YATEIBHYIO DATAHCHPOBKY W OLEHKY BHOPALIMH CICAYET NPOBOIHTL IOCIE
TAKHX HCIBITAHHHA.

M1 3Tor0 poTOp OPHUTOPMAKHBAIOT H IIPOBOIAT H3MEPEHHAI BHOPAIIHHA
Ha 9acTOTe BpallcHHA B THAIIA30HE OT MAKCHMAILHOH pabouecii 4acTOTH
mo 70 % mepBoil KPHTHIECKOI YACTOTH ¢ HHTEPBAIOM, HE TIPEBHIIAI0-
IWHM 5 % MakKcHMAanbHOH paboudeil gacToTH. IIpH 5TOM YCKOpeHHE IIPH
TOPMOKEHHH TAKKE JODKHO OHITH JOCTATOYHO MEITIeHHBIM, UTOOH 130e-
JKATh CTMAXKWUBAHWI IMHKOB BUOPAITHN.

]._[ PHMCYAHHNEC — 3nadvenye IOBHILUCIOION YACTOTE BpAllICHMA 3aBHUCHT OT Tpe

BOBaHMI X KOHKPETHOMY poTopy. EC/ni Taxux TpeboBaHMil He CYIEeCTBYET, MCILITAHIA

HA TIOBHIIIEHHOW YACTOTE IPOBOMAT IO [OTOBOPEHHOCTH MEXIY W3TOTOBUTENEM W
TIoTpebHTENEM.
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82 Portope, KadecTBO OaXTaHCHPOBKH KO-
TOPHX OMNpPegIelIANT MOCPEOICTBOM H3IMEDE-
HHH BHOPAUNHH HAa HCHHTATCIBHOM CTECHIC

Hns poTopoB, OKOHYATEIEHOE Ka9ecTBO 0amaHCHPOBKH KOTOPHIX OIIe-
HHBAETCA HA MCIBITATEILHOM CTeHIE, HEOOXOTHMMO HCIIOIB30BaTh allma-
paTypy M METOIbI HCIILITAHHH, OIMCAaHHEC B 8.1. ODHAKO B HEKOTOPHIX
CIAy4YasxX BO3HMKACT HEOOXOIMMOCTL IIPHUMEHEHHMS IPYTHX METOI0B, Ha-
MIpHMED:

— pOTOpP ¢ IPHBOIOM TIPEICTABIAET CODOM eTMHLIN arperar,

— poTOp, IS KOTOPOTO BO3MOXKHO IMOMYYeHHE TaHHBIX TOJBKO Ha
OIHOH YacTOTS BPalICHUA, HAIIPHMED POTOP ACHHXPOHHOIO IICKTPOIBH-
raTend;

— YCTAaHOBKA TaTYHKOB HA IIOOUIMITHUKH HEBO3MOXKHA — B 2TOM CIIY-
Yae HM3TOTOBHTEIEL H MOTPeOHTENh OrOBAPHBAIOT TOYKH H3MEPEHHS BHO-
paryu;

— 3HAYCHHS TUCDAIaHca poTopa MOXKET 3aBHCCTH OT HAIPY3KH — B
5TOM CIIy4¥ae M3TOTOBHTEND H IMOTPeOHTENTh OTOBAPHBAIOT THANA30H Ha-
IPY30K, MIPH KOTOPEIX OHCHABAIOT YPABHOBEIICHHOCTE POTOPA.

83 PoTopH, 0INeHKY OCTATOUYHOTO JITHCDa-
TaHCA KOTOPHX HNPOBOIAT HOYyTeM H3IMEDE-
HHH BHOpPaAaUHMH Ha MecCTe DKCOIyaTaOHH

8.3.1 MalIMHE, Ka4ecTBO DATAHCHPOBKH POTOPOB KOTOPHX OICHH-
BAIOT MOCJIC OKOHYATSIFHOH YCTAHOBKH Ha patodeM MeCTe, MOIBEPKCHE
BIMSIHHIO MHOTHX (DAKTOPOB, BREI3EIBAIOIINX BHOpaIrinio. HekoTophe ¢dhak-
TOPHI ASHCTBYIOT HA YACTOTE BPAIUEHMS M, CICHOBATEILHO, UX BIHSHHE
MOHO OIIHOOYHO IPHHATE 38 BHOPAIIHIO, BEI3BAHHYIO THCOATAHCOM. DTO
0COOCHHO XapakKTePHO UIT MAIIWH C IBYMS HIH DoJlce THOKHMH poTOpa-
MH, COCTHHCHHBIMH MEKIY CODOI.

HekoTtopiie 3 (QakTOPOB, ONpeleIIIoNIie MoIBIeHNE TAKOH BHOpa-
IMH, 4 TAKXKE MEPH IPEIOCTOPOKHOCTH OT OMIMCOYHEIX 3aKMIOYcHHH
VKa3aHH B IPHIOKCHHH A.

8.3.2 Ecmm kakue-nmubo cTaTOpHBIE 3IEMEHTH MAIUMHE HIH €& (PyH-
JAMEHT MMCIOT PE30HAHC Ha pafodeH YacTOTE, BO3MOXKHEI BEICOKHCE YPOB-
HH BHOpalWH, HECMOTPS HA TO, 9TO NHCOATAHC POTOpa HAXONHTCS B
OOMYCTHMEIX TIpedcaaXx. B MOmoOHEIX caydagx MOXKET HOTpeOOBATHCS
04CcHBL TOYHAS DATAHCHPOBKA, HO CHIZKCHHC BHOPAIMH JOCTIGKHMO TOJb-
KO, €CITH MaIllMHA MaJOo9yBCTBHTCIBHA K mHcDamancy. Ecan mpu sKcinry-
ararmy TACOATAHC POTOpPA MOXKET YBEIHYHTBCH, CICIYeT DPACCMOTPETh
BO3MOXHOCTh YCTPAHEHHSI PE30HAHCOB KOHCTPYKITMH HITH TOBHIIEHHS
IeMI(pHPOBAHHSI CHCTEMEI, 4 TAKKE MPHHATHI IPYTHX Mep, 0OecHeTHBa-
OIAX YIOBIETBOPUTEILHYIO paboTy poTOpa.
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8.3.3 Bo MHOIMX VCTAaHOBKZX, HAaIpHMEP TeX, IIe IS NPHBOIA HC-
MOJIB3YIOT ACHHXPOHHEIA 5JIeKTPOIBHIATEND, HEBO3MOKHO YIPABISITD YC -
KOpeHHEM pasroHa poTopa, a YCTAHOBMBIIEECT COCTOSHHE MOXKHO
HaOII0IaTE TOXLKO II0 JOCTICKCHHH pabodeH 9acTOoTH BpamieHHAS. B 3TOM
CIIy4ae M3TOTOBHTEIL M TOTPeOHTENh COTIACOBHBAIOT THAIIA30H YACTOT
BpAlIeHUST POTOPA, B Ipedenax KOTOPOTO MPOBOIAT KOHTPOIh KA9ecTBa
DanaHCHPOBKH POTOPA.

Kak mpaBHmo, KOHTPOIb Kav4ecTBa GalaHCHPOBKH POTOPA IPOBOIST
Ha X0I0CcTOM X0my. JId KOHTPOJIA MOI HATPY3K0H H3TOTOBHTEIE M IIOTPE-
OUTENb OrOBAPHBAIOT €¢ 3HAYCHIS.

IIpumeyvanne — 11 HEKOTOPHX BHAOB 050PYIOBAHMA MOXKHC HCIICAE30BATE TI0
JIOSKEHMS COOTBETCTBYIOWIMX CTAHAAPTOB, B YACTHOCTH, [UIA pOTOPOB TYpDOAIPETaTeB —
TOCT 27870.

84 PoTopH, OHODEHKY KadecTBa OANTAHCHPOBKH
KOTOPHX ONpPEICAAKT HAa HH3KO0OYacCTOTHOH ©Oa-
JaHCHPOBOYHONH YCTAHOBKE IO 3HAYECHHK OCTa-
TOUYHOTO IDHcCcOalTaHCa B 3aJAHHEX MNIOCKOCTHIX
KOPpPEKIHH

Kak mpasumo, olleHKY KadecTBa OATAHCHPOBKH POTOPOB Kilacca 2
MPOBOIAT HA HA3KOYACTOTHRIX BallAHCHPOBOYHEIX YCTAHOBKAX, HO B GOJIb-
IMHHCTBE CIIYMacB IPeIyCMATPHBAIOT ITOCICIVIOIINE UCIILITAHASA Ha BEHI-
COKHX YACTOTAX HA MecTe HIH Ha HCOETATSIBHOM cTeHOe. B ocobBIX
ClIyqafx II0 JOTOBODEHHOCTH MEXIY HM3TOTOBHTEICM H IOTPEOHTEIEM
MOKHO MCKTIOUNTE OIEHKY BHOPAITMH Ha BHICOKHX JaCTOTaX. DTO 0CO-
OCHHO XapaKTepHO NI POTOPOB KiMacca 2, Korma HX MpHOOPETaloT B
Ka4eCTBe 3aIlaCHRIX 9acTeH M OLICHKA HA MECTE MOXKET OBITh OTJIOKEHA HA
3HAUYHTENTBHOS BpeMs.

st IpoBEOeHHS OLEHKH DPOTOD TODKEH OBITH COOpaH, T.€. BCE E€ro
SMeMEHTH (COETMHUTELHBE My(hTH, 3y0UATHE Kojieca W T.0.) JODGKHE
OHTh CMOHTHPOBAHEL.

o Toro, Kak IpUCTYIIHTE K OLCHKE THCOATAaHCa pOTOpa, €r0 CICOyeT
BO M30eXKaHNUe MOCIETYIONIETO MOIBICHII KAKMX-THO0 TechopMallii Bpa-
IIAaTh HEKOTOPOS BPEMS HA COOTBETCTBYIOIICH 4acTOTE.

ITocre BRIMTOTHEHNS JAHHOTO YCIOBHS POTOP MPHBOIAT BO BPAIICHHE
HA 94CTOTe QANTAHCHPOBKH H U3MEPIIOT 3HAUEHU M VIIH JHUCcOATAHCOB B
KaXOW W3 TIOCKOCTEH M3MEPEHHAA.

i1 poTopoB NMonknaccos 2f u 2g crleqyeT onpededTh TAKKe HAYATb-
HHIH THcharTaHc.

VY poTOpoB, KOTOpHE MOIBEPraloT MO3IeMeHTHON DATAHCHPOBKE WIH
CODPAHH 13 cOAMAHCHPOBAHHEIX YIEMEHTOR, CISIYET, KPOME TOTO, ONpe-
TeNITh THCOanane Mocle KakKIoH cTagHH cOOPKI.
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85 PortopH, KadecTBO OAaNaHCHPOBKH KOTO-
PHX ONpPegenNsd0T Ha BHCOKHX 9acTOoTax Bpalle-
HHSI MYTEeM OOCHKH OCTAaTOYHOTIO DIHcOamaHca B
3A0JAHHEX HNIOCKOCTHAX KODPPCKIHH

IMonoxeHHe IIOCKOCTEH KOPPEKIIMH H 0aTaHCHPOBOYHEIC 9ACTOTH
HeODXOOHMO YKA3HBATE ITIA OATaHCHPOBKH MO KAKIOH M3 MOI POTOpa.
Eciu oneHKy IpoBOAT Ha DATAHCHPOBOYHOM YCTPOMCTBE, CHAOKCHHOM
CODCTBEHHOH KOHTPOJIBHO-H3MEPHTEIBHOMR aNNapaTypoii, e¢ ClIeIyeT Hc-
MONB30BaThk B TEUEHHE BCEH TPOIIETYPH.

EcmH poTop MCIEITHBAIOT Ha MOBREIICHHEX YaCTOTAX BPallCHHA, H3-
MCPHUTE/IRHAS allapaTypa W YCTaHOBKA POTOPA HA HCIBEITATCIBHOM 000-
PYIOBAHHH IOJKHBI COOTBETCTBOBATD 8.1.

Ecmy BEIOTHEHEL BCE 3TH YCIOBHS, POTOP BPAIAIOT MOCISTOBATEILHO
Ha KaKJIOH 6amaHCHPOBOYHOM YACTOTE M PETHCTPHPYIOT 3HAYMEHNS 1 YIIIEI
ITHCOANAHC OB, MPHBEISHHEE K KaAXKIOH 13 INTOCKOCTEH KOPPEKITHH.

IIo mpocede 3aKa3dyMKa 0DCICIOBAHUEC POTOPOB MOKHO OCYIICCTBHTD
no 7.1.5. Takoe obcaeqoBaHHE CISIYET MPOBOIHUTL HA KAXKIOH M3 OallaH-
CHPOBOYHBIX YACTOT.

9 BBIBOP KPUTEPH

OlLicHKY Ka4ecTBa OaIaHCHPOBKH I'HOKOIro poTopa OOBYHO BBHIITOIHS-
10T TI0 BHOPAIHH ONOP IMOTIIHITHAKOB 0TaHCHPOBOYHOTO 000DYI0BAHHS
WJIH MCIIKITATENBHOIO CTEHIA Ha YACTOTe BPAIIeHHAS. DTOT METOI OITHCAH
B pazgene 10.

JpyrumM MerogoM OLICHKH SBISCTCS MCCISIOBAHUE OCTATOYHOIO THC-
fananca, MPHBEICHHOTO K 3aJaHHBIM IDIOCKOCTAM KOPPEKIHH, KaK yKa-
3aHO B pasgene 11. s poTopoB Kidacca 2 OLEHKY IPOBOOAT HA HH3KHX
93CTOTaxX BpalllcHHL.

Ecnu ucnieratensHOE 000PYIOBAHHE HE TIO3BOIACT NOCTATOYHO TOYHO
BOCIPOH3BECTH PeaIbHEIE YCIOBHS 3KCIUIYATAIIMH M (HIH) BIHAHHE CO-
€IMHEHNS HCITEITYEMOIO POTOPA ¢ IPYTHM, BOIIPOC O TOIMYCTHMOCTH TIPH-
MCHCHHS €TI0 IIOIIICKHT PSHICHHIO, HCXONS H3 OIEITA.

Bonpoc BEIOOpa MeXIy MeToJaMM, ONHCaHHEMH B pasgenax 10 m 11,
OIIPEACIACTCS H3TOTOBHTCIICM POTOPA.

10 PEKOMEHJIAITHH II0 OIIPEAEIEHMIO JOIIVCTUMOII
BUBPAIIMM HA BAJJAHCHPOBOYHOM OBOPYIOBAHUM

Ecmi HeoOX0IHMO OIICHHUTE KAa9eCcTBO 0alaHCHPOBKH I10 BHOPAITHH Ha
OAIaHCHPOBOYHOM OBOPYIOBAHHH, TO IIOCIAETHES JODKHO NOIOHPATLCH
H3 YCIIOBHSI 00CCIICUSHHAS HEIIPEBHIIICHHS NpeacIbHEX ypoBHEI BHOpa-
I MAIIHMHE MOCIe YCTAHOBKH B Hee oTOATaHCHPOBAHHOTO POTOPA.
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CyIIECTBYET CI0KHAL 3aBHCHMOCTD MEKITY BHOPAITACH ITOIIIHITHHKO-
BHIX OTIOpP 5ATaHCHPOBOYHOTO 0D0PYIOBAHMA U BUOpAIIMEH MAITHHEL. DTY
3dBUCHMOCTD OIPEHCIAIT MHOTHMH, B TOM YHCIC BHIICYKA3dHHBIMH
drakTopami. B OOMBITHHCTEE CIVIACE OHA YCTAHABIHBASTCA I KOHKPET-
HEIX THIIOB MAIIMH B Pe3YIBTATE HCCIETOBAHIS OATAHCHPOBKH THIOBEIX
POTOPOB HA OTHOM H TOM K& 0aTaHCHPOBOUHOM 000pPYIOBAHHAN. Pe3ynb-
TaThl TAKHX HCCICTOBAHHI OOLIYHO CIYXKAT OCHOBOM I ONpcacicHuS
TOMYCTHMON BHOPAalMH HAa 0aTaHCHPOBOYHOM O0O0DYIOBAHHH.

OmHAKO HeoDXOoIMMEe JaHHEIE MOTYT OTCYTCTBOBATE (HATIPHUMED €CTH
HCIIONB3YIOT OIAHCHPOBOYHOS ODOPYLIOBAHHE HOBOIO THIIA, WIH pedb
HIIET O POTOPAX COBEPIIICHHO HOBOH KOHCTPYKINH ). BTH CIIy49aH OITHCAHBI
B HACTOAIIEM pasznene, TOe MPedcTABIACH CIIOCOD pacueTa MOIVCTHMOH
BHOPAIMM Ha Y4CTOTE BPALICHHA, HCXOOd M3 HOPM BHODAIMHA MAlIHHEI
Ha MeCTe YCTAHOBKH. ECIH B TEXHHYECKHX VCIOBHAX OTCYTCTBYIOT TpE-
OOBAHMA K HOIYCTHMOH BHOPAMH HA MECTE VCTAHOBKH, TO CJICOVET
PYKOBOICTBOBATECS  COOTBETCTBYKOINHMH — CTAHAAPTAMH, HAIIPHMED
IoCT 25364.

10,1 O0mHe MONOXEHHSH

YKMCICHHEIE 3HAYCHHS, ONPEISEIEMEIC B COOTBETCTBHH C HACTOAIINM
paslieiaoM, MOXHO HCIIONB30BATE JHIIE B KAYSCTBE PEKOMEHIYEMBIX, HO
HE HOPM IIPH IIpHEMKE HM3mciamud. IIpm TaKOM HCMHONB30BAHHH MOXHO
OXHIATH YIOBICTBOPUTEIBLHEX PE3YILTATOB B MpoIlecce SKCIUIYATAITHH,
XOTHd MOIYT BO3ZHHKHYTE CHTYALlMH, TPSOYIOIOHE OTKJIOHCHHS OT 3THX
PEKOMEHIALIHI.

B oco0hIX cayvasy 5TH PEKOMEHIAILIMH MOIYT CIIV>KMTE OCHOBOH IS
Oojlee IeTANBHBIX HCCICTOBAHMWI, HAIIpUMEP, Korma Tpebyerca Oolce
TOYHOE OIpeIesicHAe TpedyeMOoTo KauecTBa OATAHCHPOBKH.

102 Oco0ble cany4dawm

HMHorma MalIimHE! MPOCKTHPYIOT WA CIICHHANILHEX LIS, 4TO HEH3-
OEXHO CKA3BHBACTCd HA HMX BHOPOXAPaKTCPHCTHKAX, HAIIPHMED ABHAIIH-
OHHEIE PeaKTHBHEE TBHTATEIN M HX MOTU(pUKAITHH I TPOMBIILTCHHBIX
nenci. OMHUM H3 OCHOBHEIX TPSOOBAHMIT K TAKMM IBHTATCIAM SABIACTCH
OTpAHNYEeHHEe MAKCHUMANTBHOW MACCH, BCIEACTBHE UEeTo OCHOBHEIE 3JIe-
MCHTHI M IMOIIIAITHUKOBEIE OIIOPHE ODJATAKT 3HAYHTSIBHO OONBIICH I10-
TATIHBOCTBIO, UeM B ODRMUHEIX MalmHHax. IIpH MIpoeKTHPOBAHWH
MNOTOOHEIX MAIIKH ICIAI0T BCS BO3MOXHOE IS YMECHBIICHWS HEXKEIATEIb-
HBIX TOCIEICTBHE MOBHIICHHONH NOIATIHBOCTH MOTIIHITHHKOBRIX OIIOD,
B 9ACTHOCTH, IPOBOIAT MHOXKECTBO HCIHTAHHAN B MpoIecce pa3padoTKu
C IR0 O0ECTICUeHHST TIPHEMIIEMEIX H Oe30MMACHEIX YPOBHEH BHODAITHIL
Ha coyvuan, Korma JOMyCTHMEIE YPOBHH BUOPAITMH YCTAHABTHBAIOT B XOMIe
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ITHTCIBHEIX BHOPOUCIIEITAHAN 0 HAYAA BRITYCKA H3OCINS, PEKOMSHIA -
IHA HACTOAIISTO pasieia HEe PAcIIpOCTPaHIIOTCS.

103 ®akTOpH, BIHNAKWIIHE Ha BHOpPAOHI MAaIlHH

Ha rGpanuio OKa3EBAET BIHSHAEC MHOXKECTBO (DAKTOPOB, B TOM THCIS
Ka4eCTBO MOHTZKA MALIHMHLEL, HATHYHE NIEPEKOca pOTOpa H T.4.

VKaseBaeMBe B TEXHHIECKHX YCIOBHSAX HA MAIMMHY MaKCHMATLHEIE
IOMYCTHMEIE YPOBHH BHOpAHH OOBYHO OTHOCHTCY K CYMMapHOH
(obureit) BHOpaIm, MMCIONICH CIOXKHEIH YACTOTHHIH CIICKTP M BO3HH-
KallIcH B pe3vikTare NeACTBHA BeeX (PakTopoB. M3roTOBHTENL HOJDKCH
OMPEICINTE JOIYCTHMEIA YPOBEHL BUOPAHH, BHIZEIBACMON TOJIBKO ITHC-
DaTaHCcOM pOTOpa, IPH KOTOPOM 00MIast BUOPAITHI He TIPEBOCXOIHT YCTa-
HOBICHHBIX MPEIeoB.

104 KpuTHIeCcKHe TOIKH

Ocoboe BHHMAHHE CICIYET 00OpallaTh HA YPOBHH BUOPALIMH POTOPA B
MECTaX HAMMCHBIIICTO 3a30pa, HAIPHMED MAaOHMPHHTHEIX YIDIOTHCHHAX B
CBS3H C BHICOKOH BepPOSTHOCTBIO MOBPeKIeHHIT. ClegyeT MOMHUTE, UTO
YCIOBHA SKCIUIYATAITHH MOTYT BEISBATh M3MEHEHHE COOCTBEHHEIX MO H,
CIeIOBATEIRHO, YPOBHEH BHOpaIimin. BamollpoBOIHE ¢ JXKECTKOH CBSA3BIO
(HampHMep B IMAPOTYPOMHHLIX arperarax) TpedyloT ocodoro BHHMA-
HHA K (paRTOpaM, ONPEAISIONTHM YCIOBAS PadOTE BATOIIPOBOTOB (ITPH-
JIOKCHHE A).

105 JonycTHMBEE YPOBHH BHOpammu ©axaH-
CHPOBOYHOTO 00OpPYIAOBAHMHAI

HOoIycTHMYK BHOPAIIHIO HA 0ATaHCHPOBOYHOM 000PYIOBAHHH MOXKHO
peTIaMeHTHPOBATE B BHC!

— BHOpalMK MOMINHITHAKOBEIX OIOP, KOTOPYK ONPEISIOT II0 I0-
OYCTHMON BHOPAITHH HNOOIIMIMHHUKOBEX OIIOD MAIIHHE

HIH

— BHOpalMK poTopa, KOTOPYIO ONPEICISIOT IO TOMYCTHMON BHOpa-
OHH POTOPA MALIHHEIL.

B 00oux ciiy4asgx cOOTBETCTBYIOLIYIO TOIIYCTHMYIO BUOPALIMIO HA Yac-
TOTE BpalleHHd Ha DATAHCHPOBOUHOM O0DOPYIOBAHHH Y CeayeT ompene-
JISITh C UCIONB30BAHUEM KOXPDHIHEHTOR TIpeobpa3oBaHus 1o GopMyIie

Y=Kx K| x Ky x A, (1)

rme X — monycTHMas obiast BUOPAIMA B TOPH30HTANMBHOM HIH BEp-
THKANBHOM HANPaBICHHAX, H3MepdeMad Ha MalllMHES B JHAalla3oHe pado-
YIX JACTOT BpalllcHHs B COOTBETCTBHH C TeXHHYUSCKHMH YCIOBMAMH Ha
MallMHY WA cTadmaptoM (Hampumep I'OCT 25364);

Ky — oTHOIIIEHHe 3HAYEHHS TOTYCTHMOM BUOPAIIMH HA YACTOTE Bpa-
MEHUS K JOMYCTUMOMY 3HAUEeHHIO obIei BHOparmn (K, < 1);
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K| — xonbOHUIIACHT, YYATHBARIMMNE OTIHYHEC XAPAKTCPHUCTHK MO~
IMHTTHAKOBEIX OTIOP W (MIJIH) YCTPOHCTB conpakeHns (My(Th) GanaHch-
POBOYMHOTO OBOPYTOBAHMST W MAIIMHEL. OmpemenseTcsl KAK OTHOIEHUE
BHOpAallMM Ha Y4cTOTEC BPAINCHMWS, M3MEPICMOH Ha 0alaHCHPOBOYHOM
ODOPYIOBAHHMM (POTOP WIH TIOMINUAMMHAKOBAA OTOpa), K BHOPAITAH HA
JACTOTe BpPAIllEHWs MAIMHE HA MecTe SKCIUTYATAITNHM (eCcTH Helb3sd
npruHATE K7 = 1). 3HaveHwWe K) 4acTO 3aBUCHT OT HAINPABIECHHS W3ME-
PEHMNIA,

K; — xonhOUITHeHT, VINTH BAIONINAT pasmiane TOUeK H3MepeHI BHO-
pamuu Ha OamaHCHPOBOTHOM OBOPYIOBAHWHM W TOYEK, I KOTOPBIX
ONpefeIcHO 3HAUCHUE X, W 3aBHUCSIIUIT OT XaApaKTEPUCTHK MO POTOPA.
Ecnu prIlieyKazaHHBIE TOUKH COBTANAIOT, K; = 1, B IPOTHBHOM CITyvac
TS MOTYIeHUS 3HAUEHUT K; MOKHO BOCTIONB30BATHCS PACUETHON MomIe-
B0 THHAMHKH POTOPHOM CHCTEMEL.

3HaueHHd Ko>(MQHITHEHTOB TIpeodpazoBaHng K; 1 K; MOIYT H3Me-
HSITHCST B MTHPOKHUX MPENeraxX W 3aBHCETh OT YACTOTHI BpaineHus. IIpu-
MEpHEIE 3HaUeHHI KosgdpuimeHToB K, 1M K| TMpencTapleHH B
npunoxeAnn C. 3HadeHns K, chedyeT YCTAHABIMBATH ST KaKIOTO
KOHKpeTHOTO caydasi. [IpH coBmaneHMHA KPHTHIECKOH TaCcTOTH BPAIEHHST
¢ pabovei 1acToToH HeOOXOIUMO UCTIONB30BATE B0Ice BRICOKHE 3HAMEHUS
Ko3hpHITMeHTOB NpeodpazopaHua. Ha mpakThke HET HEOOXOMHMMOCTH
ONPEACIATh 3TH KO3(Q(MUIHCHTH 10 OTACIBHOCTH, TAK KAK H3rOTOBHTEh
W TOTPEeOUTENE MO JOTOBOPEHHOCTH MEXTYy CODOH YCTAHABTHBAIOT HMX
TIPON3BEICHHC.

IIpuMepr UCMIONB30BAHNT KO(WPHITHEHTOER TIPe0dpa30BaHMI IIpHBE-
JeHE B IpunoxkeHun F.

CremyeT MMETh BBHIY, UTO HA KPUTHYECKMX 9ACTOTAX BO3IMOXKHO
YCHIEHHE OTIACTBHEIX Mo BHOpanun. IlosToMy membio HamaHCHpPOBKH
SIBISIETCST HE TONBKO OTPAHWYEHHE BUOpAWHA B JHATIA30HE pabovdnx
CKOpOCTel BpallleHWsI, HO U obeclietdeHne 6e30MaCHOTO Mepexona aepes
KPUTHIECKUE YACTOTH, €CNH OHH MEHBIIIE MAKCUMATHLHON pabodci.
Jma KpUTHIECKWX YACTOT TPYTHO YCTAHOBHUTH KOTHYECTBEHHEIE KPHTE-
pUH, TaK KaK HeoOXOIUMO YUUTHBATE MHOTHE (DAKTOPH, HAMPUMED
TeMIUPOBAHHE.

B ycrnousx, Korna HeobX0IHMO KOHTPOIHUPOBATE MPOTHO poTOpa MpH
€ro pasroHe B CBA3HW C OMACHOCTHIO 3AJIEBAHWH O CTATOPHBIC YACTH HITH
BOIHWUKHOBEHHSI HEOIMYCTHMEIX HATIPSDKEHHIH , HA KPUTHIECKHX TACTOTAX,
MEHBIITUX 3KCIUTYATATTHOHHOMN, CleTyeT M3MepsITh pazMax Bubponepeme-
IMeHHusT B TOW YacTH poTOpa, TIe OHO MAKCHUMATBHO.
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11 PEKOMEHJIALIHM 110 OIIPENEJIEHHIO JOIIYCTHMOL'O
OCTATOYHOTO JUCBAIAHCA B ILTOCKOCTSIX KOPPEKIIMH

11.1 O6muAe MOTOXeHHUT

He cymiecTByeT MpoCTOH 3aBHCHMOCTH MEXKIY THCOUIAHCOM pOTOpa H
BHOpaIHed MAIIWHB TIpH >KcIinryatanui. Ha BHOpamimio BIHSIOT Macca
MAalIMHE H ¢¢ (DYHIAMCHTA, XKCCTKOCTh MOTIIHNHHKOB M (DYHIAMCHTA,
B1M30CcTh pabodeil YACTOTE K PE30HAHCHOM YacToTe, TeMIIbHpOBaHHE.

IIpencrapicHHBE HITKE PEKOMEHIAIIMA — MPHMED pa3paboTKH PyKo-
BOICTBA 1O obeceIe HHIO Ka9ecTBa 5aTaHCHPOBKI I'MOKIX poTopos. OHH
MOYYIEHBI OMBITHEIM TYTEM TIPH OTPAHHYIEHHOM THCIE SKCIEPHMEHTOB C
pOTOpaMHM PasTHYHHEIX KimaccoB. IIpH cobmOIeHHH peKoMeHTAIlnH
MOXHO OXHIATH YIOBISTBOPHTSILHOR paboTH pOTOpA B DKCIUTYaTALIHH,
XOTH B OTOEILHEIX CAYIAIX MOTYT 0Ka3aThCd HEOOXOIHMBIMH OTKIOHCHHS
OT HHX.

3HadeHHA, MOIYYACMEIC B COOTBETCTBHH C HACTOANIMM Pa3dcioM,
MOTYT HCIOTB30BATECS ML B KAYeCTBE PEKOMEHIYEMEIX, HO HEe HOPM
MIPH IPHEMKS H3ICIHS.

112 JonOyYyCcTHMH OCTATOUYHHIH THcDamTaHC
poTOpoB Kunacca 2

3HaYeHHE OCTATOYHOrO JHchanaHnca poTopoB Kiacca 2 TODKHO COOT-
perctBoBathk I'OCT 22061.

¥ potopoB nogknaccos 2f, 2q ¥ 2h KaxIeli U3 2ME¢MEHTOB MM, SClIH
BO3MOXHO, COOPKY SIeMEHTOB ClIemyeT O5amaHCHPOBAThH IO TIPEIEIoB,
MOJIVYSHHEBIX OIIBITHEIM IIyTeM MM yKasanHex B IOCT 22061,

113 JonycTHMBH OCTATOYHEHIH IHcbanaHc
pPOTOpPOB Kixacca 3

11.3.1 Pomopu nodxaacca 3a

Hns ru6Kux poTopoB, ucOamaHC KOTOPRIX HE3aBHCHMO OT €ro pac-
MpedeIcHUS CYLIECTBEHHO BIHMAET TOABKO HA OCHOBHYIO COOCTBECHHYIO
MOIY, SKBHBANICHTHOS 3HAYCHHC IIA OCHOBHOH COOCTBCHHOM MOIHI HE
OOICKHO TIpeBHIaTh 60 % mucbamanca mo I'OCT 22061 mms MakcHMaib-
HOIl TaCTOTH BpalleHHs.

Ecnmn npoBomaT HU3KOYACTOTHYIO 0aTaHCHPOBKY, TO MOIHEIH OCTATOY-
HEIFl gucbamadc He TODKeH TPEBHINATh 3HAYEHHH, NPHBEICHHBEIX B
I'OCT 22061 n1g MakcHMaILHOM paboueil 4acTOTH BpAaICHMS,

11.3.2 Pomopwu nodkaacca 3b

s ruOKHX pOTOPOB, TUCOANAHC KOTOPBRIX HE3aBHCHMO OT €r0 pac-
MpedeleHHs CYIISCTBEeHHO BIHMAET TOMBKO HA OCHOBHYIO H BTOPYIO COB-
CTBEHHHEIE MOJKI, SKBHBATEHTHOE 3HAYEHHE JHCOaTaHcad U OCHOBHOI
CODCTBEHHON MONE HE TODKHO MpeBHINATh 60 % 5THX 3HAYeHHH Ha
MaKCHMAIBHOM pabodeil 4acTOTe BPaIIeHHS.
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Eciy npoBoIST HU3KOYACTOTHYIO BAJIAHCHPOBKY, 3HAYSHHE OCTATOY-
Horo mucbanaHca He TOIDKHO MPEBHIIATE 3HAUeHHII, IPHUBCICHHEIX B
IoCT 22061.

11.3.3 Pomopwu rodxaacca 3c

1T 5THX POTOPOB PEKOMEHTYeMBIX 3HATCHUI OCTATOTHOTO TUCOATAH-
€a He YCTAHOBIEHO.

MMpuMeuanus

1 MeTton SKCIIEpHMEHTABHOTO ONPEJEIeHHA SKBUBAEHTHOTO MuchanaHca TIPecTas
NeH B TIpMIckKeHma D).

2 PexoMeHMalM¥{ He PACTIPOCTPAHSIOTCS HA POTOPHI C KOHCOABHOHW YACTHIO, ECTM OHA
MMEET 3HAMMTENBEHE TMHaMMYIe CKI TIpOTHo.

3 VKa3aHHHe BHILE PEKOMEHIYEMEIE 3HAMEHMSI MOTYT OHITH IIEPeCMOTPEHEI, eCIu
pabouMe YACTOTH OMM3KM X OCHOBHOI WM BTOPOH KPHUTITIECKHM YacTOTAM BPAlICHMIA.

4 PexoMeHIveMBIe SHAYCHIA OCTATOYHOTO MMcHaIaHca He TAPAHTHPYIOT cOGMIoNeHMT
HOopM BHOpaIpy B 0aTaHCHMPOBOYHOM YCTPOMCTEE IIPH dacToTax Bpainenya ot 80 o 120 %
mobol KpUTMYEeCKOHM 4acTOTH BpallleHwsa. YcwieHnne subpaimm Tpebver Goee TOMHOM
0aNaHCHPOBKHM, TAX KAk, HAIIpMMep, JeMII(HUpOBaHue B OaTaHCHPOBOYHOM 000PYIOBAHIH
3a44CTYI0 MEHBIIIE, UeM B MAIIMHE HA MECTe YCTAHOBKH.

5 Ecnm We mpencTaBigeTcd BO3SMOKHEIM BRITIONHWTE DANAHCHPOBKY TI0 BCEM MOJAM
u3rnba poTopa (HaIpHMep BCAENCTBHE HeNOCTATOYHOTO KOJMYECTBA IUIOCKOCTEH KOppex
11101), TO CenyeT TPOBECTH GaTaHCHPOBKY TI0 0COBEHHO BAaXKIBIM MOIAM.
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HPHAOXEHHE A
(chpasouroe)

PAKTOPBI, YUHUTBIBAEMBIE ITPI1 BAJAHCHPOBKE
HA MECTE MHOTOOITOPHBIX THEKUX BATTOITPOBOIOB

A.1 HMucbaianc He SBASETCA eMHCTEEHHON IIPIMYMHON BUOpalIy poTopa, B TOM YHCIe
BUOPAIMM HA YacTOTe BpalleHysd. [IpucTyviaTh X 6anaHCHPOBKE CIASOYeT IPEeIBapHTEIBHO
MCCAEI0BAB BIMSHYE OIMMCHBAEMEIX HIDKE (DAKTOPOB, OIPEIENIONMX YPOBHM BUODAITIH
MALTIHET.

BT0 0ocoBEHHO BaKHO IS BaJXOIPOBOIOB, COCTOMIMX M3 IBYX M DHonee POTOPOB.
IIpumMepoM ABAgeTCS KPYIIHBI IMapoTypOMHHEIN arperar.

A.2 HecootHOCTh H IEPEKOC MOTUIHITHUKOB

HecoocmocTs 1 mepexoc IoMIDOIHITKOB MOTYT BH3BATE BUOPAINMO, KOTOPYIO HEBO3MOMK
HO yCTpaHuTh OamancMpoBkoil. [lpym cHibHOH BHOpPAIRIM CACOVET VIVUIIITE LEHTPOBKY
TIOMINITHHKOB.

A3 DKCUEHTPUCHTET H HECOOCHOCTDh COeIHHEHUIT

IIpaxriuecxy HEBO3MOXHO COEIMHUTH KPYIHEE POTOPH 03 3KCIEHTPHCHTETa IUIH
HECOOCHOCTH 3JIEMEHTOB COEMITHE HIH.

Fcmi xavecrBo coemyHeHWH BH3HBAET COMHEHWS WIM BaJOIPOBOM HE MONIAETCH
6aNMaHCHPOBKE, CIAEOYET IIPOBEPHUTH W IIPHBECTH B HOPMY KOHIIEHTPHYHOCTH M COOCHOCTH
MY(T ¥ Tk 33aTeM TPUCTYITNTE K DalaHCHPOBKE.

A.4 HeycToiuiBoerh poTopa HA MACTAHOM KIMHE

Pasmroieie GopME HEYCTONYMBOCTH POTOPOB MOTYT MMETE MECTO B IOQUDNIHMKAX C
THIPOMMHAMITECK0# cvaskoi. [IpM3Haxy HeyCTOMYMBOCTHM XOPOIIO M3BECTHHI, IIOSTOMY
nepen H5aTaHCHPOBKOIT HEOOXOMIMO VIOCTOBEPUTECS B MIX OTCYTCTBII.
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HPHIAOXEHHE B
(chpasouroe)

HU3KOYACTOTHAA BATAHCHPOBKA POTOPOB ITOAKITACCA 2d
B TPEX ILNIOCKOCTAX

B.1 B mammoM TIpMIOKEHMM PacCMATPHBACTCA HU3KOUACTOTHAA GANaHCHPOBKA POTE
POB, HAYANEHED JCOaIAc KOTOPHX PACTIPeAeIcH II0 IUIMHe PABHOMEPHO WIK IO JuHeil
HOMY 3aKOHY M KOTODPHE MMEIOT OJHY IUIOCKOCTh KOPPEKIIMK B LEHTPE M IBE HA KPasix.

OHHM TOCTATOMHO XOPOU0 GaNaHCHPVICTCH, eCIM M3BECTHA JOs muchananca, KoTopas
IODKHA GBITH YCTPAHEHA. B IIE HTPAIBHOM TUIOCKO CTH. JlaHHoe TIPHIIOKeH\e OTIMCHBAET METO/T
pacyeTa KOPPeKTHPVIOIIMX Mact B TPeX IUIOCKOCTAX, MCXOMA M3 HAYaIBHEIX TUCOAIAHCOE,
OTIpeNeIeHHBIX B JBYX IUIOCKOCTAX M3MepeHus gucbananca. BexTtopHas cyMMma culn ®
MOMEHTOB, CO3NABAEMEIN KOPPeKTHpyIoummMy Maccamu I, U, U; B Tpex IUIOCKOCTAX
KOPPEXINTI OTHOCUTENBEHO HEKOTOPOM TOUKM HA POTOPE, AOXIHA OHTH PABHON CYMME CIUT
1 MOMEHTOB HauanpHBIX qucbarancos Uy 1 U, OTHOCHTEIBHO 3TOH Xe TOUKIL

MeTomika 6anaHCHPOBXH IPHIOMHA TP BHIICIHESIIT CIeIVIOIINX YCIOBIIL:

— MEXOTIOPHEL POTOp;

— Macca poTopa paclpeneieHa PABHOMEPHO, KOHCOMBHEE YACTH OTCYTCTBYICT;

— M3rMOHAS KeCTKOCTL POTOPA TI0 IIMHE OIMHAKOEA;

— TOJIOXKEHHE TIOCKOCTeN KOPPeXINMM Ha KOHIIAX POTOPA OTHOCHTEIBHO eT0 CEPeIIHE!
CHMMETPHYHO;

— pabouMe YACTOTH BPAlLEHNs 3HAUNTEIHHO HIDKE BTOPOH KPHTHYECKOH YaCTOTHI.

B.2 Porop Moxer 6BITH IOMTHOCTEI OTOAMaHCHPOBAH BIUIOTH A0 IIEPBOH KPHTHYECKOR
YACTOTHI, ECAH BEIIOMHMIOTCA CAENYIONHe BEKTOPHEE YPABHEHHA:

Uy =0, — 0,5 H(Up+ U,

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

Uy=Up — 0,5 H (Ug + 1),

e A ompegendger qomic macbananca B LEHTPATBHOH IUIOCKOCTH KOPPEXIH.

3asucumocts H oT 7/ mpencraenena Ha pucyike B.1, Togz — paccTOSHME OT JIEBOTO
TIOMIMITHIKA. IO OMnKaiinedl IUIOCKOCTH KOPPeXini,] — paccTOSHIe MeXTy TIOMITHITHI
KaMM ([JITHa poTopa).

TMocroannas H pasHa Hymo upua /] = 0,22, D10 03HavaeT, YTO B JAHHOM CIyiae
HeobXOMUMOCTD UCTIONB30BAHMS IEHTPATBHON TDIOCKOCTH KOPPEXITHH 0TI AeT.

H
o8

g6

o4 ™
0z AN

, AN
a1 az \ a.3|z2/t
-g,2 \

0 \

Pucyrox B.1 — I'padmix mna onpefenenns moau macbanaHca,
TOMTEKAIETO YCTPAHEHHIO B 1IEHTPATEHON TUIOCKOCTH KOPPEKIH
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KODOOHUITHEHTBI IIPEOBPA3OBAHH

Kosddmmentsr mpecbpazoBanma mia pacduera OJOIYCTMMOM BHMOpaImi Ha YACTOTE
BpallleHMua B OaMaHCHMPOBOUYHOM YCTPOMCTBE IMpuBeacHH B Tabmmie C.1 B COOTBETCTBHH CO
caeyIonieil KimaccudiKainein:

1 CocTaBHble YacTH MallOiH.

2 MaluMHsl cpeqHHX pasMepOB, He NMMEIOUne CIeINAaTBHEX (VHIAMEHTOB, a TaloKe
meyraress 1 MaumHs (1o 300 xBr), sKecTKO 3axperrigeMBIe Ha CIIeIMaJbHEIX QVHIAMEHTaX.

3 KpyimmioraGapuTHEIe TPHMBOAHEIE JBHTATEI M KPYITHOTAGADUTHEIE MAlITITHEL Ha JKeCT
KX M TAXKENBIX (DYyHIAMEHTAX, MMEIOIITX MAJTYIO TOJATIWBOCTS B HATIPABIEHIH M3MEPeHIA
BHOPAITM.

4 KpymHoraGapuTHEE IIPHBONHEE BATATENN M KPYIHOrabapHUTHEE MAIMHE Ha (hyH
MAMEHTAX, MMEIOI X SHAYHTENBHYIO TIOMATIMBOCTE B HATIPABIEHWN M3MEPEH WS BHODAITITH.

Tadbaunima C.1

Ho-
Mep
KJac-
CHOH-
Kalruu

TunoBas MalluHA

K,

K

ButGpauus
TOOIIHITHI -
KOBOH
CIIOPEL

AGcomoT-
Has Bupa-
1A poTopa

OTHOCH-
TeNEHAs
BUOpaLIs
poTopa

Kommpeccop HAIIyBA.
Mangle SHCKTPOOBMTATEIH IO
15 xBt

1,0

Bymaromemaremze Ma-
1ITHEL.

DIeKTpHYeCcKHe MAIOTHE]
cpemiero pasmepa 15—75 xBT.

DIeXTpHUYeCcKe MallDiHBI Hal
CIIEITMANTEHEIX  yHTmaMeHTax (oo)
300 xBr).

Kommpeccopsr

0,7—1,0

Masiie TYpOInIEI

1,0

2>

Kpyrmisie snexTpomsuraTen
Hacocu
JBYXIIONICCHBIE TEHEPATOPEI

TypOMHEI M MHOTOIIOIIOCHEIE
TEHEPATOPH

0,7—1,0
0,7—1,0
0,8—1,0
0,9—1,0

T'azoBwie TYpOMHET
JBYXTIOMIOCCHEIE TEHEPATOPE

TypOMHEI H MHOTOIIQIIOCHEIE
TEHEPATOPH

1,0

0,810
0,9—1,0

Ot 1,0 mo
3,0

>
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IIPHTTOXEARHE D
(chpasouroe)

DKCIEPUMEHTAJILHOE OIPEJEJIEHUE DKBUBATTEHTHBIX
MOJAJIBHBIX THCBAIAHCOB

Jns ompeneneHys SKEMBAJNEHTHOTO MucOamaHca, BHI3RBAIONIETOH CODCTBEHHYIO MOIY
BUODPAITAM POTOPA, W I OIIEHKW SKBMBAJIEHTHOTO OCTATOUHOTO MUCcOaTaHca MOXKET TIPIME
HATECA CleAyIoNIas Ipolleaypa.

D.1 ¥YcrazHoBHTEH poTOp Ha OalaHCHPOBOUHOe 000pyI0BaHME.

D.2 PasorHaTh poTOp OO0 CKOPOCTH, OIM3KOH K IepBOH KPHTHYECKOH YaCTOTe Bpallie
HIMI, H H3MEPHTE BUOPAINMO T CIUTH, JeHCTBYICIINE HA IIOMIITTHIKOBEE OIICDEH.

D.3 YcranoeuThk Ha potope TpobHEBHT Tpy3. IPy3 MODKEH OKAa3RIBATH CYIIECTBEHHOE
BIIIHIE HAa BUOPAIMMIO, TIOSTOMY €TI0 CAEOyeT VCTAHOBUTE B IUIOCKOCTH MaKCHMATBHOTO
BIITHIA Ha TIePBYI0 cODCTBEHHYIO MOIY BHODPAIIM POTOPA. JTa IVIOCKOCTE, KaK IIPaBIlIo,
Haxomurea Boimsu cepemnis poropa. [losropurs usmeperma no D.2.

D.4 Ilo pesymerataM HM3MEpPEHII OIPENE/MTE SKBHBAJICHTHEN mucbamanc IepBOi
MOJIBI. BTO MOXHO BHIIIOTHHTH Tpadiuecky B COOTBETCTBHH C Tpuaokennem (. 3Hade s
SKBHMBAIEHTHOIC MOTAIEHOIO JchanaHca g IePBOH MOOE DaBHO:

(mMacca mpobHoTo 1py3a)x (A0/AB)

D.5 CHATH MpobHEIT TPY3.

D.6 PasorHaTe poTOpP A0 CKOPOCTH, BIMIK0A KO BTOPOH KPUTHYECKOH YACTOTE Bpallie
HWA, TIPH YCIOBWH, YTO OHA MEHBIIIE MAKCMMAIBEHON paboyuell yacToTH Bpaluenus. [1osro
PHTH M3Mepera o D.2.

D.7 Yeranoeuts Ha poTop NpoGHEI Ipy3. I'Dy3 OODKeH OKAasHBATH CYIUECTBEHHOE
BIIIHIE HAa BUOPAINMIO, TIOSTOMY €TI0 CAEOyeT VCTAHOBUTE B IUIOCKOCTH MaKCHMATBHOTO
BAMTHMA Ha BTOPYIO COGCTBEHHYIO MOy BuOpaln poropa. [loBTopuTs msMepera 1mo D.2.

D.8 Tlo pesynbraTaM M3MePeHITH B cOOTBeTCTBIM ¢ D.6 1 D.7 oIpene/ T SXBUBAJIEHT
HBI gucHanaHc, BR3HEAIOINET BTOPYIC MOTY BUOPAITMI POTOPA, O YeTO0 MOXIO UCIIONL
30Barh npmwioxkerue G.

D.9 Cuars npobusiii 1pys.

D.10 TIpomomkurs ToCaeIoBATENBHO OTMCAHHEIE OTIEPAIH, TIOKa He OyayT HaliqeHst
SKBUBAJEHTHEIE JUCOATAHCH JITA BCEX TOCTVDKMMEIX COOCTBEHHEX MO BHOPaIlMH poTapa.

MMpuMeuanua

1 Hacrosurag mpoilemypa IIPeNIoNaraeT, ¥ro BUOpaInig, M3MepeHHas HAa CKOPOCTH
BOMM3N HEXOTOPOH KPUTHMYECKON, ONPEmendaeTcd B OCHOBHOM COOTBETCTBYIONUIEH MOTOI.
JaHHB METO HE MOXeT ORTh MCIOML30BAH, €C/IH, B CHIY KaXHX-TMb0 TPWYWH, HEBO3
MOKHO 00eCIIeyHTh M3MEPEHMA Ha CKOPOCTAX, OIMIKMX K XPUTHYECKHM CKODOCTIM HEXO
TOPBIX BaXHBIX MO, M, TAKMM 00pa3oM, MAeHTH(GMITMPOBATEL COOTBETCTBYIONE MOTATBHE S
XaAPAKTE PUCTHKH.

2 B HEKOTOPHIX CAy4asx TIPH OIPEIe/eHH SKBMBATEHTHOTO MOJATRHOIO muchananca
TIpe JIIOYTHTEIFHO HMCIIOJB30BaTh Habop IpoOHBIX Macc, g Toro urobnl obecneynTs Oes
OTIAaCHOE IIPOXOJKIEHIE HI3INIX XPUTHUECKITX CKOpOoCcTeil
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HPHIOXEAHE E
(chpasouroe)

METOIHEKA OIIPEJEJEHIA BUJA POTOPA
(GKECTKWH N TUBEKWAH)

Ecmi yeTamosneHo, YTO POTOP KECTKMi, eT0 GalaHCHPOBKY MOMHO BRIIOTHATH IIPH
HH3KHMX YACTOTaX BpalleHwd. [ubxue pOTOPH B 0OBIEM Caydae MOMKIE TIOJBEPTATHCH
BEICOKOUACTOTHON GamaHCHPOBKE COTMACHO pasmeny 7. HMcxmoueHye cOCTABIMIOT POTOPHI
KJjacca 2, XOTopHe GalaHCHpyIOT B COOTBETCTBHH C PA3NEIoM 6.

Tlo BHeumeMy BUIy DOTOPAa HEBO3MOXHO OIPENEINTH, SBISETCH OH XECTKHM WJIN
ubxum. KecTKini Ha TepBRIT B3IAL poTop NMpH paboTe Ha BEICOKMX YACTOTAX BPAlUCHHA
MOXKET TIPOXOOWTE TIPH PAa3TOHE YepPe3 KPUTHYECKWE YACTOTH, ITOAyJas 3IHAYMTETHHEIE
AMHAMITYeCKHe TTPorHOkE. C MpyIof CTOPOHBI, KaXyIHica THOKMH POTOP MOXET 0KAa3aThCH
>KECTKMM, €CTH eT0 MAKCHMMAaibHad pabovad YacToTa BPANIeHWd HAMHOTO HIDKE TEePBO
KPHTHYECKOH.

E.1 Onpenenense BAIA poTopa

Jnaa ompeneneHus BHOd poTopa (IMOKIMA WM XKeCTKWI) M, CAeNOBATENHHO, METOIa
6aMAHCHPOBKH, MO0 BOCIIONB30BATECA CAETYIONIMI PEKOMEHIAITIAMN.

E.1.1 Iloay'mTe v M3TOTOBMTEIA JUTIM 3aKa34IKa CBEOSHIII O THIIE POTOPA M PEKOMeH
OyeMOM MeTo[e 0aTaHCHPOBKH.

E.1.2 Ecny mepsasg KpMTIYECKasd CKOPOCTH BPAIIEIII IIPEBHIIACT MaKCHMATBHYIO
pabouyio 4acToTy, TI0 XpaliHe# mepe, Ha 3) %, POTOP MOXHO CHHTATEH KECTKIM.

E.1.3 Kpome Toro, MOXHO BOCIIOIB3OBATECS CIAEIVIOILIAM METOLOM MCITHITAHMH.

CbamaHCHpOBATH POTOP HA. HM3KWX YACTOTAX BPAllleHHA B ABYX ILTOCKOCTIX KOPPEKITHA
B coorserctemum ¢ [OCT 22061.

ITpuBecT poTop BO Bpallenye ¢ pabodeil 4acTOTON Ha 0aJIaHcHpPOBOYHOM 0O0pYIOBA
HWH, XECTKOCTh M JeMII(IPOBaHNE TTOMIMMITHIKOBRIXN OTI0P KOTOPOTO AHAJTOTHYHB COOTBET
CTBYIOIIM XapaKTEPUCTHKAM MAllOTHEL.

IIpn pa3sroHe poTepa CIeIUTh, YTOGH BUOPAIA HAXOIHMAACh B JOIYCTHMBIX TIpeIeIax.

IToayuuTe 33BMCHMOCTE BEKTOPA BHOPAINDI OT YACTOTH BPALEHMA IIPH DPa3roHe M
TOPMOKEHMH (BLIOETE ).

Fcmi He obHapy»BaeTCAd 3HAYWTENBHEIX M3MEHEHWH BMODAITMH, 5TO O3HAYAET, YTO
POTOp MO0 JKeCTKI, /b0 THOKITH ¢ He3HAYHTEARHHM SKBHBATeHTHEM micbamancom. s
MAEHTHOMKAITMK POTOPA CIEAYET MCIBITATH ET0 Ha THOKOCTE TIo E.2.

Fcmi mipy pasrone wnm BEIOETE pOTOpa MPOHCXOIAT 3HAYUTETFHEE U3MeHEHHS BUOpa
1M, TO VMEET MECTO OTHA W3 CAETYIONMX ATbTEPHATHE:

— POTOp TMOKMIH;

— POTOp KeCTKITII, HO YCTAHOBAEH Ha IIOJAT/OIBEE OIIODH;

— POTOp MMeeT IIOJATAMBEE BJAEMEHTH, OedOopMallid KOTODHX ABIAETCI QYHKITMEH
YACTOTH BpAl[eHIa ¥ TEMIIEPATYPEL.

Jng noeHTHGMKAIM pOoTopa HeoOXOMMMO BHOBB PA30THATH POTOP M CPABHMTH HOBHIE
M CTAPHIE 3HAYEHWs BUOpalu Tpy Beibere. Fciy OHM COBIIAIAIOT, MACCOBO-TEOMETPHYECKHE
XapaKTePUCTHKI MOKHO CUMTATh CTA0M/II3NPOBABIIAMICA. 3aTeM CIeAYeT IIPOBECTH HCIIB
TaHus Ha TMOKOCTH B cooTBeTcTBIM C E.2.

IMIpumeuanue— Crabumusalysa poTOpPa TPOHCXOOHT B CHIY “TPMpabaThIBa
HMA”eTO 3JAeMEHTOE 0T JeHCTEHEM HeHTpoOe K HEIX cil. Tax, HallpuMep, IS POTOPOB
TeHepaTopa U 3IeKTPOOBHATATENe JacTo TPeOyIOTCI BEIICHATE DA3TOHH U BEIOETH 10
TeX TI0p, TTOKa 0OMOTKA. ¥ CHCTEMA TIOTBECKM HE TIPUMYT CBOE OKOHYATENLHOE TIONOME
HHE.
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Ecm1 cpapnuBaeMEIe XapaKTepUCTHKY BUOPAITI IPH BEIGETe pOTOPA He COBIIANAIOT, TO
mucbananc SBasgeTcA MePeMeHHON Be/ITYMHOM. POTOP B JaHHBIX YCIOBMAX O0T0AIAHCHPOBATE
HEBO3MOXHO.

E.2 Wcnwiranusa Ha rubKocers

VYeraroBHTE IPOOHENT TPY3 TIOCEPEITHE POTOPA FITH B TOYKE, TMIE YCTAHOBKA IPY3a MOXET
BBI3BATH €70 HHTEHCHUBHYIO BUOpaIio. Pa3orHars potop 10 pabodell YaCTOTHI, CIeqs 33 TEM,
yToOB BHOpAIMa HaXOMUIACh B JONYCTMMBIX TIpedenax. ECiW IIPH pasroHe BHOpaItus
TPEBHIIACT JOTYCTHUMYIO, MAccy IPV3a CASOVeT VMEHBIINTE M ITVCK TIOBTOPUTE. M 3MepuTs
BEXTOp BMOpaIny Ha pabodell 4acTOTe B TOM e TOUKe, WTe IIPM M3MepeHMax 1o E.1.3.
OmnpenenwTsy BIWAHME TPy3a IMyTeM BEMMIMTAHMA BEKTOPa BHOPAIIMM M3 COOTBETCTBYICILETO
BekTOpa, ompenenernioro mo E.1.3. BexTop pasmoctu o6o3mavymnred.

OCTAHOBUTE POTOP M CHATE IPY3. YCTAHOBUTE B4 APYTHX IDY3a IO TEM XKE YIJIOM, 4TO
1 TIEPBRI I'py3, BOIM3M 1ang poropa. (O0iad mMacca TPy30B JOJDKHA ORTH paBHA Macce
TePBOTO MPoOHOTO TPY3a W PACTIPENENeHa MEXKIY TPY3aMH TaX, YTODH YCTAHOBKA TPY30B He
cosmasana MomenTa mucbarnanca. OIpeqe/Th BIMSHHE IBYX TPY30B, KAK OIMCAHO BRIIIE,
0b03HAYHMB BEKTOP pasHocTH B.

E.3 OugeHka pe3ynsrares HCNMITAHMA HA THOKOCTh

Haiiti ormoutenne |B - Al/B.

FEcma ono menee (0,2, poTOp MOXHO CYMTATH XECTKHMM. POTOD CUHTAIOT KBA3MKECTKMM
WM THOKMM, eCId OTHOIIEeHIE paBHo wwtH Gomee 0,2.
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HPHITOXEHHE F
(chpasouroe)

IMPUMEPBI

ITpmvep 1 (cootBeTcTBYeT pasmeay 10)

Potop
Paboyas yacToTa BpalleHus . . . .. ... ..
Honycrivag BHOpaImg (X) MAlMHE HA

MeCTe SKCIUTYATAIHH

VCeTamoBKa. . . .. .. ... ...

MecTo usMepenuda BUGPAIIDL . . .. .. .. .
Konddmments mpeobpasopanig, onpeae
JIEHHBIC OITBITHBIM TIYTEM . . . .. .. .. ...

JomycTiMas BUOPAIMA Ha 4aCTOTE Bpallle
Hud (¥) Ha KOpIyce TOMIIImHEKA
£aMAHCHPOBOYMHOTO 000PYI0BAHMA
ITpx paGouell yacTOTE BpallleHHI BUOPa:
1115 HA YACTOTEe BpalleHId SKBHMBAIeHTHA
BUOPAINDI C Pa3MaxoM BUOPOIIEpEME -

IIpimep 2 (coorBeTcTByeT pasmeny 10)

Potop
Pabouas yacrora BpameHma . .. .. ... ..
JoIycTIMEI pasMax OTHOCHTEILHON BHG
PAIIM pOTOPa HA MECTe SKCILTYa-

Tary (X)
VeramoBKa. .. .. ...

Kosddmmenrs npeobpasosanma, ompene
JIEHHBIE M3TOTOBUTENEM OIBITHEIM IIYTEM.

Porop maposoit tvpbuHer (kmacc 4)
3000 ob/vm

2.5 Mm/c (BMOpaIpta Ha KOpIIyce TOMIIAIL-
HWKA COTIACHO TEXHMYECKIM YCIOBIIM
JUTH CTAHIApTY)

Banancuposounoe o6OpYIOBAHME C XKECT-
KOCTHIO OTIOD, MEHBILIEH KeCTKOCTH OTIOP
MANTTHE, HA MECTe SKCIDTYATAINNI
Kopmyc momuoomimka

by
I

2

ey

3

=0
1= 1
1

ey
I
= ND

2

3

Y=1,0x1,3x0,9x2,5=293 mm/c

2.93 x (60/21) x (2§2/3000) x
<10° = 26 mxM

Potop reneparopa 660 MBr
3000 o6/vrm1

80 MKM BODM3N 1TAIID TIOMIDTIHITKOB
Banancuposounoe obopynoBaHNe C
JKECTKOCTRIO OTIOP, MEHEILCH KeCTKOCTH
OIIOp MAILIMHLI, HA MeCTe SKCIUIYATAITHNH

K,=09

K=13

K, = 1,0 gng n3mepernmi B6MM3N NaTd
K, = 4,0 ong mameperii Ha MydTe
(TIOTYYEHSI TIPH aHAJIM3e MOMAIBHEX
XAapaKTEPUCTHK POTOpa)
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JomyCcTHMEI pasMax OTHOCHTCILHON BHG

paIn poTopa Ha BATaHCHPOBOYHOM

O0OPVIOBAHMM . . . . .o oo v oo i e e s a) BOMM3N 1aTId:
Y=1,0x1,3x0,9x 80 = 94 mxm
6) Ha MydTe:
Y=40x1,3x0,9x80 =374 mxm

ITpmvep 3 (coorsercreyer 11.3.2)

Porop ... ... .. . ... ... .. ... Potop typboxommpeccopa
Kmaccporopa . .. ... ... ....... 3b

Pafouasa yacToTa BpallleHHd . . . . .. .. .. 13000 o6/mumH
Maccapotopa . ... ... 1000 xr

Brmomigercsa HI3KOMACTOTHAS Dalancit
POBKA B [IBYX IUIOCKOCTAX KOPPEKIMH,
PACIIONOXEHHBIX BOIM3M 111 poTopa
Ocrarounsiii mucbaiaHc SKBHBAJIEHTHOTO
JKECTKOI'O POTOPA B COOTBETCTBHH C

TOCT 22061 .. ... ... ... ... ....... 1,60{rmm/xT) x 1000 (xT) = 1600 T MM

JomyCTIMET SKBHBANCHTHEI gucbatanc
s mepBoi Mmomer (100 %) ... ... ... 1600 1. MM

JomyCTIMET SKBHBANCHTHEI gucbatanc
st Bropoi Mmoger (60 %) .. .. ... ... .. 960 1 MM

Ocrarounsi gucbananc TpH 6aTaHCHpOB

K€ JKECTKOTO POTOPA. .« . v v oo oe e e e e 1600 T v (800 TMM B KaKT0i IDIOCKOCTH)

36



I'OCT HCO 1134295

IIPHTTOXEARHE G
(chpasouroe)

METO/ TPAOHIECKOT O OIIPEAEJIEHWAA NUCBAJTAHCA

Bexrop 04 Ha pucynke G.1 IpencraBiger MCXOOHYIO BMOpaIniio Ha pabodeld 4acTore
BpAlleHd poTopa.

Bexrop OB mpeacTasager BUOPAINIIC TOCAES VCTAHOBKM IPOSHEIX TPY30B, M3MEPEHHYIC
TIPH TeX e YCIOBUSIX.

Taxyv ofpa3oM, I CHMKEHMA N0 HYJIS MCXOMHOV BMOpainiy Ha pabouell vacrore
Heo6X0IHMMO TIEPEMECTHTE (TIOBEPHYTE) TPOGHEE IPY3H HA YIoaB40 M M3MEHMTH MACCH
KaXKIOTO M3 HUX B oTHOIeH A0/ AB.

8

A

Pucyviox (5.1 — BekropHoe IIpeacTaBIeHAe B IPOOHEIX IPY30B
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HPHITOXEHHE H
(chpasouroe)

METOI BATAHCHPOBKH 110 KOBPPOHITHEHTAM BJAWSHITA

H.1 Meron ocHoBaH Ha OOTIVIEHM, YTO BHOpaummsa 4} KOHTPOIMPYEMEIX TOUYEK
0aNaHCHPOBOYHOTO 0DOPYIOBAHUA (3T0 MOTYT OBITH IOMIMMITHMKOBRIE OIIOPH, 4 TAXSKE H
xomeGalns caMoro poTopa), SBIAeTC IMHEHHOH cyTeprosmmei micbarancos ), cocpe-
JOTOYEHHKIX B BHIODAHHBIX TIOCKOCTAX KOPPEKITMH, T.€.

A= Iy ay Dy, (H.I)

TOe 4; — JUHAMITIeCKI KosM@MIMeHT BIUWARNA micbanaHca, COCpeqoTOUe HHOTO k-1
IJIOCKOCTH KOPPEKIIMH Ha BHOPaImo i-ii Touxi ee maMepenmd. JyuHamydecxoni xosdds
ITMEHT BIMAHIN IIOMYYAIoT B PEe3VIBTAaTe M3MEePeHHA aMIDINTYI K (a3 BUOpaIni KOHTPOE
HHIX TOYEK TIPM TIOCTAEAOBATEBHON YCTAHOBKe TIpobGmeix macc P M wx  cHcTeMm
(CMMMETPMYION, KOCOCHMMMETPMUIOA) B KaXKIVI0 M3k IUTOCKOCTEH KOPPeKIIMM MM MX
COYETAHMII U CIIPENeIeHNII X BeOTIMH 110 GopMyIe

g = A df B = (Ayy - Ai)/ FPre (H.2)

H.2 ITpu HanancHpoBKe M3MEPEHMA IapaMeTPOE BUOPAIRM BEIIOIHMCTCI B TOUKAX Ha
M1 1AcTOTaX BPAlLleHI, T.e. O0lIee “NICIC M3MEDEHITI PaBHOM X i, & CHCTEMA BEKTOPHEIX
YPAaBHEHUI B MATPUYHOH (hopMe TIpHoOpeTaeT B COOTBETCTBHH C MITONKEHHBIM BHIT

= {a} < (D). (H.3)

Fcma obiiiee ymMcao M3MEPEHWI M x § TIPEBHIIIAET YHCIO0 THOCKOCTEH KOPPEKITHIk, TO
ONTHMAaIBHEE 3HAYEHNI KOPPEXTUPYVICINIX Mace TIOMYyYaloT 10 MEeTONY HAMMEHEBIIINX KB
paToB.

H.3 IIpnu 6amancpoBKe poTopa I0 METOTY KO3MMINIMEHTOR BIMIHMA CJICIYET YUITH
BaTh TPeOOBAHWA K OTPAHMYEHWIO BUOpAITMM (CHI) HA YACTOTAX BPAIEHWS HIDKE MAKCH
MaTBHOII pabouel, IIOSTOMY B CHCTEMY VPABHEHMII B 0DS3aTCIBHOM IIODAOKE MOJDKHEI
BKTIOUATHECA TWHEITHO HE3aBMCHUMEIE CTPOYKH, COCTABIEHHEE HA OCHOBAHWHA W3MEPEHWIT Ha.
HECKONBEKMX TIPOMEXYTOUHBIX YACTOTAX BpallleHHs. BHOOp MOCHEMHMX 3aBMCHT OT KJIacca
poTOpa, TMOTATAMBOCTH OMOPp HalaHCHPOBOUHOTO YVCTPOHCTBA W APYTHX (DAKTOPOB, HO
HE3aBMCHMO OT HHX B HETO JOLKHBI BXOMUTH HW3Kas uactora (mopsamka 25 % or mepsoit
KPHTHYECKOI ), BDDKAInIe OKPecTHOCTH BCeX KPUTHYECKIX YACTOT, HIDKe pabodeli, a Taxoke
T4 IIOCIEeTHA.

IIpn BRIGOpE TUIOCKOCTEH KOPPEKIME B METOIE KOSMMMIMMEHTOR BIMIHI CIEIVeT TIOE
30BATBCA COOBPAKEHIIMM, M3TOKEHIBIMHI B pasaene 7. HampuMep, Tpy3 B cpemieli IWIocKoer
CHMMETPUTHOTO THOKOTO POTOPA. OKA3HBAET OUEHH DOMBIIOE BTUTHIE HA BUOPAITMIO OITOp Ha
TIEPBOIT KPUTHMECKOH JacTOTE M, YACTO, HeDOMBIIoe Ha cHH(pasHyio BHOpainmo Ha paboueli
YACTOTE 33 MEePBOI KPUTHYECKOoH. B mociemHeM ciyduae 1e1ecoo0pasHo MCIIONB30BATh TIADY
CHMMETPMYHKIX TPY30B B KPAWHWX IUIOCKOCTAX KOppeKimw. KococuMmerpuyHas mapa
TPY30B B BTHX IUIOCKOCTAX SPEKTHBHO CHHMAET TPOTHMBOMA3HYIC BHOpAITMIO KaK Ha
pafoueil yacroTe, TAK M HA BTOPOH KPWUTHYECKOH, IIO3TOMY YACcTO CHMMETPHYHEIH pOTOP
MOKET OBITE YIOBIETEOPHTENRHO OTOATAHCHPOBAH B 1IIPOKOM THATIa30HEe YACTOT, BKIOCYAS
1 pabouyio, TTPH TOMOIIM TOTBFKO BTHX TBYX CHCTEM TPY30B, KaXTad M3 KOTOPHX TIPEICTas
JIAeTcda B YPAaBHEHIMIX OJHMM MTHAMITMECKIM XKOo3(PIIIMeHTOM BIILTHNA.

IIpy GamancupoEKe HECHMMMETPIYHEIX POTOPOB GAaMaHCHPOBKY CAETYET BEIIOIHATE C
HCITOMB30BAHMEM JHAMIYECKITX KOS MITMenTOR BIMSTHIA [T OTNEeTEHE X TPY30B, OTHAKO
TIoI50p IUIOCKOCTE KOPPeKINTI OMKeH VUITH BATE TIPENMYILE CTBEHHO X SQMPe KTHBHOCTE
IPH TOM WIH MHOM COOTHOWIEHIM (ba3 BHOpAINIM OIOP M TOH WIM WHOW KPUTHMIECKOM
YACTOTE BpallleHNs.

(Cxa3aHHoe B TIOMHOH Mepe OTHOCHTCA M K MeTOIy 6anaHCcHpOBKI IIC MOIaM.
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YAK 534.1.08:006.354 OKC 17.160 T 59 OKCTY 0016

KioueBkle cnoBa: BHOPAITHA, POTOPEI, THOKHE POTOPH, DATAHCHPOB-
Ka, METOIBI
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