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Bsegenue

KadecTBo GamaHCHPOBKH XECTKOTO POTOPA OTIPETENsIOT B TIpoliecce MPOBEASHIS MPOIETYPH OanaH-
CHUPOBKH B cOOTBeTcTBHH ¢ I'OCT 22061 mo pesynmbrataM M3MepeHHil OcTaTOYHOro ApcOanmaHca. DTH
W3MEPECHUS MOTYT CONEPXKATh MOTPEITHOCTH ¢aMOl pa3HOOOPAa3HOM NPUPOILI, YTO BHI3BIBACT HEOOXOMNI-
MOCTB HX y4aeTa 151 (hOPMUPOBAHNS OKOHYATEITLHOTO 3aKITIOUCHHS O KATecTBe TIPOBEAcHHON OalaHCUPOB-
Kd. B HacrosmieM cTaHmapTe VKa3aHbl HaHOoJIce TUIIMYHBIC BAAKL TIOTPSINHOCTEIT, a Takke (QAKTOPHI, UX
BHISHIBAIOIINE, W JAHH PEKOMEHTAIINH MO OIEHKEe 3THX MorpenrHocTteii. Kpome Toro, mpeiacTaBlieH
0OOCIEHHBIIN METOM, OTIEHKH OCTATOYHOTO TuUcGanaHca B MPHUCYTCTBHH YKA3AHHBIX (PaKTOPOB.



MEXTOCYJTAPCTEBEHHIB H CTAHIAPT

Buopanus
TPEGOBAHUA K KAYECTBY GATAHCUPOBKHW KECTKUX POTOPOB
Jacte 2
Vuer morpemmocTeii ONEHKH 0CTATOYHOTO gHcOATaHCcA

Mechanical vibration. Balance quality requirements of rigid rotors.
Part 2. Balance errors

Hara seeaenna 2001—01—01

1 Ooaacrp npuMeHeHHSs

HacTrogmmuii cTaHIApT YCTAHABIHBAST METOME ONPEIeICHHT IIOIPEUIHOCTeH OIEHKH OCTATOIHOIO
Jucbananca (Jrajee — MOTPEITHOCTH GANaHCHPOBKH) XeCTKHX POTOPOB (lalee — pOTOPHI), a TaKXkKe yelo-
BUA IIPUCMKH POTOPOB B cooTBeTcTBHH ¢ Tpebopanmamu 1'OCT 22061 npu HalH4UK IOIPEIIHOCTE
OalaHCHPOBKI.

2 HopMaTHBHBIE CCHUIKH

B HacTosIieM cTaHAAPTE MCIIONIL30BAHEI CCHUIKI HA CIASTYIOLUIHE CTAHIAPTHL:

TOCT 16504—81 CucreMa rocygapcTBeHHBIX HCIBITAHHI IIpoayKiud. McloeTanugd U KOHTPOIL
KadecTBa IpoayKiHu. OCHOBHBIC TEPMIHEL H ONpPeIcICHIT

TOCT 19534—74 banaHCHpOBKA Bpalaplnuxcd Tea. TepMHUHBI

T'OCT 22061—76 MammHs 1 TexHONOTHMIccKoe 00opyaoBanue. CrcTeMa KIaccoB TOYHOCTH OanaH-
cupoBKH. OCHOBHEIE TTOJIOKEHUS

3 Onpenesienus

B HacTosmeM craHgapte npuMeHTIOT TepMuHE 1o TOCT 16504 u TOCT 19534.

4 Bujpl norpemHocTeil 0aJIAHCHPOBKH

TlorpenrHocTh GATAHCHPOBKN TIPEACTABISIET cOOGOM pPAsHOCTE MEXITY OCTATOUHBRIM TUCOATAHCOM
poTopa U ero OICHKOH, MOJNyYeHHOM B Xofie OalaHCHPOBKH!, T. e. SBISeTcS BEKTOPHON BEIHYHHOI.
TlorpenHocTd GaTAHCHPOBKH TIOAPASTESTISIIOT HA CIEIYIONIIe BITH:

a) cHCTeMaTHYIeCKas MOTPEIIHOCTh — He HM3MTHSETCS OT M3MEPEHHS K M3MEPEHHIO, TIPOBOIHMEIX B
OMHHX M TeX K& YCIOBHAX, ¢ MOIYIh H YIOJI MOTYT OHITH OIEHCHHI IIOCPEACTBOM MO0 pacuera, JTHGO
H3MEpeHIS;

0) ciaydaifHasg MOTPSIHOCTh — ¢¢ MOAYAL I YTOJI H3MCHSAIOTCA HEIPCACKA3VeMEIM 00pa3oM IS
PA3THMHBIX TTYCKOB TIPH OJHNX H TeX Xe VCIOBHIX.

D) Cnegyer mMeTs B BHOY, 9TO B IPOMEXYTEE MEXKIY GANTANCHPOBKOH POTOpPA M HAYATOM €T0 DKCILIYATAITHI
nHucOAaHe POTOPA MOXKET H3MEHHUTHCH, HAIIPHMED B PE3Y/IRTATE TPAHCIOPTHPOBKH. Takne M3MEHEHWs HE OTHOCHT K
TIOTPENTHOCTAM OANAHCHPOBKH, OMHAKO WX, N0 BO3MOXHOCTH, TAKKE CIEAyeT OIEHHBATh H YIUTHBATH TPH TIPHEMKE
pOTOPA B COOTBETCTBUU C BEIODAHHBIM KPUTEPHEM.

Hananuwe odmmarsnoe



Huxe IPHUEBCICH IICPCHCHE ITPHYHH BO3HHKHOBCHHWA HOFpCMHOCTeﬁl).

Hx pazmescHre 110 BUOAM BHI3EIBACMBIX MOTPCITHOCTEN SBNSETCS YCIOBHBIM W 3aBHCHT OT HMCIIONb-
3yeMoil TeXHOTOTHH GalaHCHPOBKH (Ha 0aJaHCHPOBOYHLIX CTAHKAX, HA MCCTC YCTAHOBKH, ¢ MCIOIL30BA-
HUECM JOTONHATEIBHBIX IIPHCIIOCODIICHIN, OaJlaHCHPOBKA poTOpa B ¢OOPE WM IO 4acTIM U T. I1.).

HexoTtoprie 13 morpeiitHocTeil 0oee NOApOOHO OOCYXKTEHH B IPUIOXKEHHN A.

4.1 CHcTeMaTHYecKHe OOTPEllHOCTH

CucTreMaTHIeCKUE TOTPEITHOCTH MOTYT OBITH BEI3BAHEL

a) mucOaraHcoOM MPUBOTHOTO Baja 0alaHCHPOBOYHOTO CTAHKA;

0) mucOaTaHCcOM OTPABKU,

B) pagvalbHEIMW H OCCBHIMH OMCHUSMU JETaJlcH MPHUBOIA HA OCH Bala poOTOPA;

T) paguANTBHEIMH U OCEBBHIMH OMEHMSIMN AeTaleil, HCMONb3YeMBIX I KPEeIUICHIA COCTABHEIX YacTeil
poTopa, HIH OMNpaBKH (cM. 5.2);

JI) HeCcOOCHOCTRIO Tamd poTopa H MOBEPXHOCTH OMOPH, UCTIONL3YeMOH NpHu OamaHCHUPORKE;

€) pamHANbHBIMU M OCEBHIMH OWCHUSAMHI B TIOMIMIMMHHWKAX KAUeHHS, KOTOPHE HE MCTONB3YIOT MpH
SKCIDTYaTallHl poTOpa, a IIPUMCHSIOT TONBKO I YCTAHOBKH POTOpa Ha DallaHCUPOBOYHOM CTAHKC;

X) pagHalibHREIMW M OCceBREIMM OHeHHIMH Bpalaolnixcd Kolell (M WX JOpoXeK) MOMIIHITHUKOB
KaYCHHSA, UCIMOIb3YEMBIX NPH IKCIDIYaTallud, KOTOPHIC YCTAHABIMBAIOT MOCNE OalaHCUPOBKH;

3) mucOATAHCOM, BRI3LIBAEMBIM IMITTOHKOMH MIIH MMOHOTHOMN KAHABKOI;

H) OCTATOYHBIM MArHcTH3MOM POTOpa WM ONPAaBKH;

K) TOTPEITHOCTSAMH, BRISHIBAEMEIMHI TTOBTOPHO1T cOOpKOi poTopa;

1) TOTPEITHOCTAMU, BEISHIBACMBIMH 0aJaHCHPOBOYHBIMU IIPUCIIOCODICHUAMH,

M) pasHHUICH B ITOCATOYHBIX JTHAMETPAX Bajla poropa W 0alaHCHPOBOYHOI ONPAaBKH;

H) AcdeKraMid KapJaHHBIX COCIHHCHMIA.

4.2 Ciyuaiinble norpemiHoCTH

CrayqatiHele TTOTPEMTHOCTH MOTYT OBITH BRIZBAHEL:

a) HEIUIOTHOM ITOCAXKOI IeTalci;

0) 3axBaueHHHIMHI TIPH BPAIICHUH POTOPA XUIKUMH WIH TBEPABIMHA YACTHTIAMHU;

B) BIHASIHHUEM TEMIICPATYPHBIX 3(hPeKTOB;

T) BIUSIHUEM COTPOTHBICHHS BO3yXa;

II) WCHOJB30BAHHUEM I COCAMHCHUSA ¢ TIPUBOIOM MYy(T € 3a30pOM;

€) TPOoTUGOM TSKETHX POTOPOB B COCTOSHUN TOKOS BCIEACTBHE BIHIHMS CHIIBI TIXKCCTH.

M3 uucna caydaliHBIX MOTPENTHOCTEHW BHUIENMIOT TaKHe, AN KOTOPHX MOXHO 3apaHee OICHHTH
MaKcHMaNbHOE 3HAUeHHe MOV, HO YTOI KOTOPHIX OCTAETCs] HEM3BECTHRIM?),

3K) 3a30pH B COCIMHCHUSIX, KOTOPHIE TOCE MPOBEJACHHS TPOIETYPH GalaHCUPOBKHN TOIKHEI OBIThH
pa3o0paHkl;

3) YBENMYCHHHBIN 3a30p B KAPMAHHHEIX COSTMHEHUIX;

H) ITOBHILICHHKIN 3a30p HA ONPAaBKEC WIH Baly;

K) KOHCTPYKTHBHBIC WU TIPOU3BOICTBEHHEIE TOMYCKI;

1) 9KCIEHTPHCHTET POIHKOB OIOPHI OaNaHCHPOBOYHOTO CTAHKA, €CIHM MX JTUAMETPHI PABHBI HIW
oMKy guaMeTpy Nandgsl poTopa Wi WX OTHOIIECHHE COCTABIMET IeN0e THCTO.

5 OneHKH norpemHocTei

5.1 Obdmue nonoxenns

TTorpentHocTH GANAHCHPOBKH, BHI3BIBAEMEIE OANAHCHPOBOYHBIM OOCOPYIOBAHMEM M alIapaTypoii,
MOTYT BO3PACTATh B 3aBUCHMOCTH OT 3HadeHus jaucOananca. ITosToMy HeOOXOMUMO NpeJlPUHUMATE Bee
VCIING I H3TOTOBICHHS POTOPA ¢ MUHUMAILHEIM HCXOOHEIM AucOamancoM. KpoMe Toro, IpH aHaIH3e
TIPHYMH TTOSBIEHAS TUcCaNaHca HA CTATHH TPOSKTHPOBAHWS MOXHO OTPAHHYNTE BIHAHHE HEKOTOPBIX U3
OTHX MPUYHH, HAIpHMEp O0OLeIHHAA HECKOILKO 2JICMCHTOB B OOHMH HJIH YMCHBIIAA JOIYCKH 3a30pDOB.
Cre/lyeT cpaBHUTH PAcXO/Hl, BRI3HIBAEMEIE MIPUHATHEM GOlee KeCTKHX JOMYCKOB, ¢ BBITOMO0I, MOMyIaeMOi

) Brnan B morpentsocTs 6aT4MCHPORKH BHOCAT TAKKE TOTPEITHOCTH M3MEPHTENLHON cHeTeME. OHH He 34BHCAT
0T OANaHCHPYEMOT0 POTOPA ¥ NJOCKHEL OBITH ONPEINEICHE H, 10 BOSMOXKHOCTH, CBEICHE K MUHHUMYMY IO IIPOBENEHUS
TIPOIEAYPH HANAHCHPOBKH; OMHAKO HECKOMTIEHCHPOBAHHBIE TTOIPENTHOCTH H3MEPHTENBHON CHCTEMBI TAKKE JOTKHBI
OBITH IPHHATEL BO BHEMAHNE [IPH OIICHKS OOIIeH HOTrPEITHOCTH 0ATAHCHPOBKH.

2} B aHTIOA3LIYHON TUTEPATYPE TAKHE TOTPEITHOCTH HA3HEBAIOT «CKAIAPHBMM» (Scalar errors), mompasyMenas,
YTO JUIS JAHHOH TOTPEITHOCTH OIIPEASIEHO TOJILKO OJHO, CKAIAPHOES 3HAYSHNE, XOTH 101 «CKAIAPHOH TOIPEITHOCTEIO
NOHHMAIOT HA CAMOM [&JI¢ BEKTOPHYI) BEIHUHHY.
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OT JTy4IlicH YPAaBHOBEUCHHOCTH poTopa. Ecou ymoMaHyThHIe MPUIUHBI MOABICHUS UCOaTaHca YCTPaHHTh
WIH OrpaHUYHUTE OO NPHEMIIEMOTO YPOBHS HE VIaeTcs, XeNaTeIbHO OLCHWUTH BIMSHHUE STHUX NPHYNUH
pacucTHEIM METOIOM.
5.2 IlorpemnocTs GATAHCHPOBKH BCJICICTBHE NOCANKH IETANEH ¢ 0CeBbIM H PATHAIBHBIM SKCHEHTPHCHTETOM
Fenm moNHOCTRIO YPAaBHOBEIICHHEIE ICTATH POTOPA YCTAHABIUBAIOT ¢ SKCIIEHTPUCUTETOM M0 OTHO-
HICHHUKO K OCH Bajla poTopa, OCTATOUHEIN cTaTHUecKHil guctanance Ug OyaeT paBeH IPOH3IBEICHHIO MACCH
m JIeTATA HA DKCTIEHTPUCHUTET €:

Us = me. (1)

JIOTIOMHUTETLHEIN MOMEHTHEIN mHcOaTaHc TOSBIAETCI, ecln JAHHYI JeTalb VCTAHABIHEBAIOT ¢
SKCIEHTPHCUTETOM B TUIOCKOCTH (MEepIeHAHKYIAPHON K OCH BpallleHHA), He TPOXOAIIeH uepes IeHTp
Mace poropa. Ilpmaem gem Gombiile GyIeT paccTOSHHS OT HeHTPA Mace, TeM Golblie GyaeT HopoXKIaeMbIi
MOMCHTHHIH Auchananc.

Eenn monHoCTHIO YpaBHOBEIICHHYIO JeTalb YCTAHABIHMBAIOT TAKHM o0pasoM, 9TO e¢ IJIaBHAfA OCh
HHEPITHH TIePeceKAETC ¢ OChIO BAala poTOpa, HO ee TIEHTP Mace JEXHUT Ha OCH poTopa, JAHHAS TeTans OyaeT
BHOCHTb YHCTO MOMCHTHEIH mmcGamamc. 19 HeGONBIIHX YIMIOBBIX OTKJIOHCHHE Ay pe3ylIbTHPYIOIII
MOMCHTHBEIIT aucOananc D OymeT NPHOIM3UTEIBHO PaBeH IIPOH3BEACHUIO PA3HOCTH MEXIY MOMEHTAMU
HHEPLHHI OTHOCHUTEBHO MOIEPeuHON ocH, NMPOXOMslleil depes LMEeHTP Macc OeTall, /, U OTHOCHTEIBHO
BHIIICYIIOMSIHYTOM TJIAaBHOI OcH MHEpIH /, Ha YTOI A ¥ B paTHaHAax:

De=(y— 1) Ay. (2)

(JlaHHOE TONOXEHHWe CIPABEANNBO TONLKO A AeTaneti, Uhsl MOBEPXHOCTE TIPEICTABISIET cobol Teo
BpalllcHUS. )

Feam uMeeT MecTo Kak pamHaTbLHEI, TAK 1 0CeBOH BRCIIEHTPUCUTET, KAXIYIO MOTPEITHOCTE CIEAyeT
pPACCUMTHIBATE TI0 OTAECTBHOCTH € YIETOM TOTO MecTa, TJie OHA MPOSBISETCA: Ha OMOpPEe WIN B TLIOCKOCTH
KOPPEKINH, — ¢ TMOCASAYIONINM BEKTOPHBIM CYMMHPOBAHUEM.

5.3 Ouenka norpemnocteif B nponecce DATaHCHPOBKA HA $ANAHCHPOBOTHOM CTaHKE

1Ipu GanaHcUpoBKe Ha GaJaHCHPOBOYHOM CTAHKE IIOIPEIIHOCTH JalaHCUPOBKU MOTYT 3aBHCETH OT
THIIA poTOpa, cllocoba OlNHMpaHKWd W IIPHBOAA POTOPA, KOHCTPYKIMU OHOPH 0alaHCUPOBOYHOTO CTAHKA
(MOMIIMITHUKY, TOIONHUTCIBHEIC OMOPH U T. 1.), CUCTEME IpeoSpa3oBaHUI M CUHTHBAHNA KoJleOaHHI.
OnpefenuB UCTOUHUK HAHOOTBIIMX OIMHOOK, MOXHO BIIOCIRACTBUN THOO YMEHBIIHTL eTo Bo3melicTBHE,
J0O0 IIPOM3BECTH COOTBETCTBYIOLIYIO KOPPEKIMIO [IPU pacdeTe OCTATOYHOIO JucOalaHea.

CrcreMaTHIecKHe TOTPRITTHOCTH $alaHCHPOBOUHOTO CTAHKA JOKHBI OHIThH VCTPAHEHK WM CKOP-
PEKTHPOBAHEL, a CIYYaiHEE IOTPEIIHOCTH HE JOJKHEL IIPSBHIIATE 1IOPOra YYBCTBUTECIBHOCTH JAHHOTO
cTaHKa 1o JucbanaHcy. EcIu olleHKY NOTpenrHocTH SalaHCHPOBKHU IPOBOIAT Ha 6aTaHCHPOBOYHOM CTAHKE
B YCIOBHAX, KOTMA MACCA POTOPA WM PACTIONOXeHHE H3MEPUTETHhHHX TNOCKOCTe 3HAUUTEIBHO OTIMYA-
FOTCST OT HMEBIITHX MECTO TIPH MCHHITAHUIX GANAHCHPOBOYHOTO CTAHKA, CIIETyeT MPOBECTH JOTOTHUTETHHEE
HCIIBITAHUSA ¢ MCTIONh30BAHNUEM TAHHOTO POTOpa, ¢ TeM UTOOR OMPETENHTh TMOPOT UYBCTBHTENLHOCTH TIO
TucGaNaHey I 3aTAHHOTO PACTIONOXEHUST U3MEPUTETBLHHX TMIOCKOCTe .

5.4 DEcnepaMeHTATLHAS ONEHKA CAydaifHLIX MorpemnocTei

Eenn ecth npennonoXeHUs O HAJIMYHH 3HAUMTENBHBEIX CIYYAHHBIX IIOIPEIIHOCTEH, HeoOxonuMo
TIPOU3BECTH HECKONBKO IYyCKOB IS ONEHKH 3HAUSHNH 5THX morpeniHocTedt. TIpu 3ToM BaxXHO yOeauThC,
qro CchydaiiHble OIIMOKH Ha caMOM Jelle SABISAIOTCS CIYUallHBIMHA IS KakIOTo IIycKa (Hampumep,
YCTAHABNMBAS PA3IMUHBIC HAUATHHEIE YTTOBHIE TIONOXEHHS POTOPA MPH KAXAOM TIycKe).

3HaucHIE TIOTPEITHOCTH MOXET OBITH ONPEACICHO TMOCPEACTBOM CTAHTAPTHRIX CTATHCTHYCCKHUX

npoueayp. B OoNbIIMHCTBE CIydacB MOXHO PECKOMCHIOBAThH CICAVIONI[HIA P
NPpUOICKCHHBIN pacuerT. !4 \\

Ha rpaduke oTKIagbIBaloT H3MEPEHHBIC BEKTOPBL OCTATOUHOIO Juc-  ( A X }
fanaHca H OTIPeIeNAIOT cpeTHU BeKTop OA N BeexX MycKoB (pucyHOK 1), \ %

ONUCHBAIOT OKPYXKHOCTh MUHIUMANBHOTO PATHYCA ¢ IEHTPOM B TOUKE N LS
A, OXBATHIBAIOIIYIO BCe TOUKH H3MepeHIii. Bexktop 04 npeacTapigeT coboii 0
OLICHKY OCTaTOYHOIO TucOalaHca, a paiuyc OKPY:KHOCTH MOXKET CIYKUTE B
KAuecTBe ONEHKH MAKCHMANBHOMN MOTPENTHOCTH TIPH eTUHHYHOM H3MePe-  Pyucynok | — Hamepenue
Hur. TOYHOCTH TAaHHOTO METONA ITOBHIIIACTCHA ¢ YBECIWUYCHUCM YHCIA MIYC- BEKTOPA OCTATOYHOTO
KOB. OUCOATIAHCA I71A CIyJIas

B HekoToOpBIX cayuasx, HAlpUMEp KOIJa OJHA M3 TOUYCK JIeoKWUT Ha  C/AYIAUHOH [IOIPEHIHOCTH
GONBINIOM PACCTOSHUH OT JIPYTHX, OT[EHKA TOTPEITHOCTH MOXKET IMOTYUNTHCH



N

3 HeONPaBIAHHO OOJBIIOH. 3/ech IS ONPEIcIIeHI OTPeIl-
HOCTH MOXET IOTpeOoBaThed 0olice AeTalbHBIN aHAINMS.

B 5.5 DKcOepEMEHTANILHAS ONEHKa CHCTeMATHIeCKHX

MOrpemHocTei

DBONBIMIMHCTBO  CHCTEMATHUSCKHX — MOTPEITHOCTeH

FA MOXeT OHITh OOHAPYXKEHO MOCPEICTEOM HHICKCHOMH GalaH-

CHPOBKH, 3aKIiodalolleiicd B claeayoleM. PoTop moliepe-

MEHHO VYCTAHABIMBAIOT B JBYX VIJIOBBIX IIOJIOXCHUSX

! 5 {OTHOCHTENEHO TIPMBOAA MM OTIPaBKM), OTIHYAIONHXCS
j JApyT OT apyra Ha 130°. B 000X IOI0XEHHIX 10 HECKOJIBKY
] — BeKTop CpOTHIK SHAYHI LT POTOpa, YeTa- pa3s m3Mepsaior mucbanadHc. Ecau BekTopel OA u OB, Kak
HOBIEHHOTO 10T yIIoM 0°; 2 — BEKTOp OCTaTod- n300paXeHo HA pPHCYHKE 2, TIPEACTABAIIOT co0O0I cpeaHIe
HoTo jucbananca poTopa (yron yeranoBrHM 0°); BEKTOPHL JHcdamaHca poTopa IIA BTHX JBYX IOJMOXSHIM,
3 — BeKTOp ocTaTowHOTO MAcbaNaHca poTopa JUIST KAXIOM M3MepHTeNbHON IIIOCKOCTH MOXeT GHITH IO-
(yrox yecranosxn 180°); 4 — BexTop CpeHMX 3Ha-
GeHwii [ POTOPA, YCTAHOBIEHHOTO MO/ YIIOM CTPOCHA AHarpamMma, riae To9ka C COOTBETCTBYET CepelIuHe
180%; 5 — BekTOp CHCTEMATHYECKOH TIOTPEIHOCTH pacctosHus AB. Torma sekrop OC OyIeT NpeJCcTABIATD

cO0OH BEKTOP CHCTEMATHICCKON OINMOKH, a BEKTOphl €A 1
CB — BeKkTOpH OCTATOUYHHIX AHCOATAHCOB pOTOpa II9 HA-
YalbHBIX MOJIOXKCHHH poTopa nod, yriaoMm 0° u 180° cooTBeT-
CTBEHHO.

Pucyrok 2 — H3meperue BexrTopa
OCTATOYHOTO guchananca g Ciaydas
CHCTEMATUIECKOH HOTPENIHOCTU

IIpuwmewasnue— BomicanHOH Ipoueaype IPEANOIATATOCE, ITO IPH YCTAHOBKE B HATAILHOE [TOJIOKSH IS
POTOP TIOBOPAYHBAETCS OTHOCHTENBHO OTMeTIHKA (haswr. Benm xe momoxeHne orMeTarka Gassl OCTACTCA HEH3MEHHBIM
OTHOCHTJILHO YIJIOBOTO [TOJIOKEHUA poropa, sekrop OC Oyner mpencTaenaTsh cobol OCTATOMHEN quebananc poropa,
a pexTopul CA 1 CB — cHucTeMATHIECKHE TTOTPEITHOCTH NI ABYX HAYATHHEX TTONTOXKEHUH OTMETUYNKA (hashL.

6 OnpeneieHre o0IIeH NOrpemMHOCTH 0ATAHCHPOBKH

CHcTeMaTHYECKas TOIPENIHOCTb, aMILIATYIA M (a3a KOTOpoil M3BECTHBI, MOXET ObITh YCTPaHEHA,
HATIpUMeP MOCPEACTBOM YCTAHOBKM BPeMeHHEBIX KOPPEKTHPYIONINX MAacc B Mpollecce OalaHCHPOBKH HIH
Ke IMYyTeM MaTeMaTHYecKOH KOPPEeKIUK Pe3yabTaToB. ECIIM cHCTeMATUYECKHE MIOTPEIIHOCTH HE YCTPAHEHBI
WIH He MOTYT OBITH VCTpaHEeHH KAKHM-NHOO H3 3THX CIIOCO00B, OHH TOMKHE OHIThH OOBCTHMHEHB, KAK
MOKA3aHo HIKe, cO CMYyIANHEIMHI U CKATIPHBIMU TTOTPENTHOCTAMIA.

TIyers | A U;| — MOmyITh HECKOPPEKTHPOBAHHOM TOTPEITHOCTH, BRI3KIBaeMOl KaKOH-THO0 NPHINHOI,

MPEOIIOYTUTEILHO OMCHCHHOM ¢ JOCTATOYHON TOBCPHTCIBHON BEPOSTHOCTRIO; A [/ — 00lag HecKOppeK-
THPOBAHHAS MOTPEUIHOCTE. TOIMa TapaHTHPOBAHHYIO OLICHKY OOIICH MOTPEIIHOCTH MOXKHO IIONYYIHTE 110
thopmyie

AU=3AU|. (3)

Jaxe B ciIyiuae HanGoIee HeGIATOIIPHITHOTO COUMETAHHS TIOTPEIITHOCTEH OT pa3sNHIHBIX HCTOTHHIKOB
HCIIOTL30BAHHE JAHHOTO 3HAYSHIA B COOTBETCTBI € KPHTE pUeM, IPUBETeHHBIM B pasaene 7, o0ecIeTnBacT
IpHeMIeMOe KatuecTBo pPOoTOpa.

Dopmyna (3) ocHoBaHa Ha HanboNee MECCHMUCTIYHOM MPCIIIONIOXKCHIH, YTO BCC HECKOPPCKTHPO-
BaAHHBIC TIOTPEIIHOCTH UMEIOT OTHY W Ty Xe (hasy H, cIeI0BaTelIbHO, JODKHH CKIATKBATHCS anredpantec-
KH.

Eemm of6HAPYXHEBASTCS, ITO MPH UCTONb30BAHUT JAHHON (QOPMYTH B COOTBETCTBIHI ¢ KPUTEPHIMH
pazmena 7 oblnasi HecKOpPeKTUPOBAHHAI TOTPEITHOCTh OVAeT BHISHBATH BHIXOM OCTATOTHOTO AHCGANAHCA
poTopa 3a TIpeTelbl TOMYCKa, PeKOMeHIYeTC S TTOMBITATHC YMEHBIIHTD HAHGOIee SHATHTETBHEIE HCTOTHHKH
MIOTPEITHOCTIA.

B HeKOTOPHIX eayTasx JOMYCTHM CTATHCTIMECKHI MOIXO0/M, YIUTHIBAIOIIHIL TO, UTO cOBMageHe dasnl
y IorpelIHocTe il pasHoil OpupoIsl MANOBepOoATHO. B KadecTse 001meii morpenHocTA A I/ MOXeT OhITh B3STO

CpeaTHES KBAJAPATIMICCKOC 3HAYCHIIC

AU=E|A UK 4

VikazaHHYIO TPOIETyPY BHITOMHMIOT I KAXIOH MIOCKOCTH W3MepeHnil. TIpi HammImH cooTBETCT-



BYIOIIUX VCIOBHIT MOXHO HPOBECTH OICHKY MHOTPSIIHOCTEH 10 M3MEPEHHAIM HAa TOCTATOYHO OOINBIIO
BEIGOpKe poropoB. Ilpu 5ToM mOpemmonaraeTcd, 9TO JUIS ONHOTHIHEIX POTOPOB, MPOH3BSICHHBIX H
cOOpaHHBIX B CXOXHX VCIOBHLX, OVIYT HAGMIOAATHCA IIOTPSIIHOCTH OXHOIO 3HAYCHHA.

B ycnmoBHSX MaccoBoro MpOM3BOICTBA POTOPOB MOXKET IIOTPe0OBATBHCH, II0 COITACOBAHHIO MEXKIY
IOCTABIIHKOM H II0JIB30BaTelleM, olpeleicHie oblieii MOrpellHOCTH B PesyabTaTe IpUMEHeHHS CIICeI-
ATBHEIX CTATHCTHUECKIX TIPOIEIYP.

7 Kpuarepuu npueMKH

Ilycrs [ KaXnoil H3MCPHTCIBHONH IDIOCKOCTH U, — JONIYCTHMBIH OCTATOYHBI QuCOalaHe B
cooteercTBud ¢ TOCT 22061; U, — usMepeHHHI OCTATOUHHIT qucOalaHe MO PE3yIbTATaM €TUHHIHOTO
nyckal) mocie MpoBeTeHHST KOPPEKITHA CHCTEMATHIECKOH TTOTPEITHOCTH H3BECTHON aMILTHTYIH H (assl;
A U — obinag norpeliHocTh, KAK oNpeAeTeHO B pazmene 6.

CoCTOSIHHE YPaBHOBEHIEHHOCTH pOTOpa OYAeT paccMaTpuBaThes IIPOH3BOIUTEIEM KAK YIOBICTBOPU -
TEJIbHOE, €CJIM BBHIMOJIHACTCH CICAYIONIES YCIOBUE:

U;'m = Ug-Jer_ AU (5)

Ilorpemtocts A U MOXHO He NPUHUMATH B PACYCT, eCIIM OHA cocTaBiser MeHee 5 % U,
Eenm monp3oBaTelb ocylllecTBIIET JOMOIHHTEILHBIN KOHTPONIb KadccTBa OGalaHCHPOBKH pOTOpPA,
mocaegHuii OyaeT IPHHAT OPH BRIIOTHEHWHA YCIOBHSA
v, < Uper+ AU (6)
Femm ganHOoe YCIoBIE He BHITOMHASTCS, MOXET TOTPeOOBATRCS HepecMOTp HIH MOBTOPEHIIE TIPOoIie-
JIypEL GaTaHCHPOBKH.

IIpumeqanue— llpuoneske kauecTsa DATAHCHPOBKH CJISNYET YIUTHIBATE IPOrHO3UPYEMOE H3MEHEHIES
nuchaIaHca B [IPOIECCe XPAHEHHA W TPAHCIOPTHPOBKH.

D) Msmeperns 0CcTaTONHOTO AHCOATARCA MOTYT OBITh IPOBEICHH, HAIPHMED ONHEM H3 CIEAYIONIHX METOIOE; HA
0aTAHCHPOBOTHOM CTAHKE; C IIOMOIIBI0 ANIIAPATYPEL H3MEPSHUS AMIUIHTYIAE B (DA3EL CHTHAIA U PACUETOM 10 METONY
koaddurmnenTos pnugHug. Jaa Gonee TOIHON ONEHKHY BO3MOKHO MCTIONL30BAHME HECKOTLKHIX TYCKOB C YCTAHOBKON
M3BECTHHIX TMPOOHLX MACC TION PA3TIIHEME YITAME B 00EMX MIOCKOCTIX KOPPEKITHH.



TIPHITOXEHUIE A
(cmipaBogHOE)

TIpuMepsl morpemnocTeii, HX HIeHTAHGHKANRA H ONEAKa
A.1 TlorpemHocTH, BBI3BIEAEMBIE OATAHCHPOBOUHBIM 000PYI0BAHHEM

JIAHHBIE TIOTPETITHOCTH WMEIOT MECTO TPH TI00M CIIocobe ommpanusg 0anaHcupyeMoro poTtopa (CM. PUCYHKHM
Al, A2 1 A3) 1 MOTYT OBITH BRIZBAHEL CICAVIONIMME (DAKTOPAMII.
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I — mamga; 2 — ompaska; 3 — BIVIKA; 4 — DOJNT KpeIUIEHMS; 5 — POTOP; 6 — JHAMETP M3OCIIH,;
7 — IUaMeTp OTPABKH; & — DKCIIEHTPHUCHTET BTYIKHI

Pucynoxk A.1 — Porop, yCTAHOBICHHLIH HA OIPABKE

! 2 35 4

{ — mpuBOm; 2 — Bax MPMBOMA; 3 — DKCLECHTPHCHTET ANANITEpa; 4 — SKCICHTPUCHTET Bama; 5 — 1amnda;
6 — amanTep TPHBOAA; 7 — IMIOHKA (UIMIOHOYHAS KAHABKA)

Pucynok A.2 — Porop, yCTAHOBIEHHLIH HA COOCTBEHHLIX TTOMITHTTHHKAX

2 3 4 5
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i — manda; 2 — ompaska; 3 — OCBh OIPaBKIL 4 — OCh poTOpa; 5 — poTOp

Pucynoxk A.3 — PoTOp, YCTAHOBIEHHHIH HA OTIPABKE W HA COOCTBEHHOM TOJITHITHHKE



a) Jlucoamanc v PKCIEHTPHUCUTET, OOYCIOBICHHEIE TPUBOIOM, OTIPABKOH H T. J.

JAHHEE MOTPENTHOCTH MOIYT OBITEL OIEHEHE B MNPOIECCe HHACKCHON OATAHCHPOBKH. llpomnenypa MOXET OBITE
OCTOXKHEHA HEeBOCIIPOHS3BOANMOCTLIO YCI0BHH COSINHEHHA [pasaet A.l ¢)] U mOrpenTHOCTAMHE, BEI3BBACMEIMH CAMHM
DAMAHCHPYEMEIM H3NETHEM (pazmen A.2).

©) Tlogmmumaukmn

llonmmnauKy KaTeHNd, HCIOIL3YEMEIE IS IIPOBSASHAA IIPONEAYPH OATAHCHPOBKH, MOTYT BHOCHTE IIOTPEIII-
HOCTb, TIPOTIOPITUOHANBHYIO DRCIEHTPUCHTETY WIW YIIOBOM HECOOCHOCTH BPAMIAINIIETOCA KOILIIA U MAcCe POTOPA.
BTy DOTPENTHOCTE MOXKHO OIPEACINTE, IIOBSPHYE IOANMIHITHHKOBOS KOIBII0 OTHOCHTEIRHO poTopa HA 180°.

TIpuMeyanue— B RKOHTEKCTe JAHHOTO MYHKTA IKCIEHTPUCHTET PACCMATPHBAIOT KAK CIIEACTBHE PATHAT -
HOTO H (HJIH) OCSBOTO OHEHIIA.

B) Mexanmdeckas mocanka

llocanka MOXeT ABIATECH HNCTOYHUKOM IIOTPEITHOCTH, B TACTHOCTH 3HATEHHE OWCOATAHCA IIOCIE IIEPEOOPKH
MOXKET U3MCHHUTBLCH.

IlpuMmepaMu OIPUIHH IOTPEITHOCTEH, BHI3HIBACMEIX ITOCANKOM, ABIAIOTCA OOJBIION PANHATBLHEIN 3430D WU,
HATMPOTHE, TIOCANKA C OONBIITHM HATATOM, 4 TAKXKE CIydail, KOrja COeNWHHTETLHLIE GONTH BIHAIOT HA TTONOXKESHUE
OeHTPUPYIOMSH mamdel. Pasdopoc BCNSACTEUE PA3NHIHON MMOCAIKH CISAYyeT OIEHUTH, HOBTOP:AS COOPKY C 3a30DAMH,
YCTAHABTHMBAEMEIMI B PA3THYHBX YTJIOBHX TOMOXeHMax. B pesynbrate yepeameHusa 3HaYe HUH JUcOananCcoB, TOMyIeH-
HBEIX TTOCTE KAXKTOH mepebopKi, OTIPEAETAIOT CPENHee 3HAUECHHUE qHUcOananca.

r) Macca 0anaaECcHpOBOTHOTO 000PYIOBAHHS

Maccy Bpamannierocs 000pYIOBAHHA, HCTIONB3YEMOTO TP 6ANAHCHPOBKE (HEODI3aTETLHO OTPABKIT), KETa-
TEILHO, IO BOZMOXKHOCTH, YMEHLIIHTE, YTOOM MHHHMH3HPOBATL MOTPEUTHOCTH BCIEACTBIE DKCIEHTPHCHTETOR MUK
3330P0B TIEHTPUPYIONIHX YCTPOHCTB.

VMEHBIIEHNE MACCH OIIPABKH [IOBHINAET TyBCTBHTEILHOCTL CTAHKA C MONATIHUBEIMHE ITONNIHITHHKAMHI, HO MATIO0
CKa3bplBACTCA HA CYBCTBHTCIBHOCTH CTAHKA C KCCTKHMH OIIOPAMH.

A.2 OnmiKn, BL3BIBaEMBIE CAMHM POTOPOM (PHCYHOK A.2)

JIAHHBIE TOTPETITHOCTH MMEIOT MECTO MPH OMHPAHUH DATAHCHPYEMOTO POTOPA CBOUMI COOCTBEHHLIMH T1ATHDAM
(cM. pucyHOK A.2) 11 MOTYT OLITh BRI3BAHHKL CIEIYIONIMME (DAKTOPAMIIL.

a) HesagpermieHHEIE NeTATH

TlorpemHOCTH, BLI3KHBAEMEIE HE3AKPEIUIEHHBIMY JETATAMH, MOTYT OLITh ONPEIENSHLl TTOCPENCTBOM PA3TOHA U
OCTAHOBKH POTOPA, TIPH TOM YTO HAYANTBHOE YTIIOBOE TIOMOKEHHE POTOPA OT TMYCKA K MYCKY M3MEHASTCA, U TIPOBEASHHUEM
U3MEPEHUH TS KAXKAOTO MyCcKa. 3HAYCHUE TTOTPEITHOCTH U CPEMHEE 3HAYCHUE JUCOATAHCca MOTYT ORITh TTIONYIEHR Ha
OCHOBE METON4, OIMHUCAHHOTO B 54. B HEKOTOPBIX CIy4Yadx MOXKET OKAa3aTbCA ITOIE3HBIM H3MCHCHHE HATIIPABICHHSA
BPATIIEH S, HO K ATOMY CIEAYET OTHOCHTRCS € OCTOPOKHOCTBIO.

HeobxoouMo OTMETHTE, ITO I HEKOTOPHX MAIIHH HE3AKPEIDICHHOCTD AETANSH MOXKET IIPOSIBIATHECA TOIBKO B
PEATBHEX YCIOBUAX DKCILTYATAIIIH.

©0) Hamuyue 3aXBa9eHHBIX KATIETh XKUAKOCTH HIH JACTHIT M3HOCA

Fenn oxmpaercsd, wT0 IPH BPALISHAN POTOPA UM OYIVT 3AXBATHBATHCH KAIUIH XHUIKOCTH HIH YACTHI[EL H3HOCA
U 3TOr0 M30EXKATH HEBOSMOXKHO, POTOP CIEOYeT OCTABUTH HA HEKOTOPOS BPEMA B IMOIOXKEHHN, KOTIA €r0 BEPIITHHA
coorseTcTyeT (°, 4 3aTéM IPOM3BECTH IIYCK W CHATH NMOKA3AHHA. [0 Xe caMO0e€ CIEenyeT IOBTOPUTE JIJIA HOTOXKEHUU
BEPITHHLL pOTOPa, co0TBeTCTBYIONTIX 90°, 180° 1 270°. JIng monyye s 3HAYEHHH TOTPENTHOCTH U CPEIHETO 3HATEHU T
AUCOATAHCA CIEAYeT BOCIIONE30BATECA METOIOM, OIIHCAHHEIM B 5.4.

Cneayer obpaTuTh 0CO00€ BHUMAHHME, YTOOHI HA PE3YILTATH H3MEPEHHS HE OKA3ATH BIHIHHUA TETUTOBLIE
3 heKRTH, KOTOPHEE MOTYT TOABHTHCA, HATPHMEP BCIEACTBHE TPOAOIKATENHHOTO HAXOXKICHHUS POTOPA B OTHOM
TMONMOXEHHH [CM. pasmen A2 &)].

B) Temmosne a3ddexrTn

Hckpusnenne poropa u Aucbanane BCIEACTBHE HEPABHOMEPHOTO PACIPESISIEH A TEMITEPATYPH OCOOSHHO YacTO
HAOGMIONAIOTCSA Ha AMWHHBX W MOIHX POTOPAX.

D107 AOPEKT MOKHO YMEHBIIUTE, €CIH HE [TO3BONATE DOTOPY HAXOIUTECS B HEMIONBHKHOM ITONOXCHHH TAXKE
OTHOCHTENIBHO KOPOTKHII HepHON BPEMEHH HIH K€ BPAIIATE POTOP IO TOTO MOMEHTA, IIOKA BEKTOP AUCOATAHCA HE
[IEPECTAHET H3MEHATRCS. I 3TOT0 MOKHO HCIIONB30BATh HH3KHE CKOPOCTH BPALISHHA, HAIIPUMEP OT 3 10 10 06/ MuiH.

K 3HAYUTETLHEIM HCKPHUBIEHIAM POTOPA MOTYT TIPUBECTH OMEPATIHH, CBASAHHLIC C HATPEBOM TITH CBAPKOI TP
koppexaum qucbanamnca. OOLMHO JTd BHPABHUBAHMA TEMIIEPATYPH POTOPA M BO3BPAIICHHWA €T0 COCTOIHHA K
HOPMATEHOMY TPEOYETCS PACCeAHNE JTOKATH30BAHHOTO HATPEBA H (M) HEKOTOPOE CTAOHIH3HPYIOIICS BPEMA BPaIIe-
HHUA.

r) lommunHuKn

VrnoBoe TONOXKEHUE BPAIAIONIMXCI KOS TOAMHTHHKOB OTHOCHTENLHO POTOPA JOMKHO COXPAHATHLCT HEM3-
MEHHBIM B TEICHWE BCEH TIPOIICAYPH OANAHCHPOBKHM, B NPOTHBHOM CIIy9ae¢ MOTYT MOSBUTHCH TOTPENTHOCTH, AHAIO-
THYHLIE TEM, YTO OTHCAHH B pasnene A.l §).

JloxkHEIE 3HAYCHUA MOMEHTHOIO AUCOANAHCA MOIYT OBITH IONYICHH HA OATAHCHPOBOYHHIX CTAHKAX KAK C
TOZATIUBEIMY, TAK W XKECTKUMH TONITHIHAKOBEIMU OIIOPAMY BCJISOCTBHE OCEBOrO OHMEHHA BPAIIAIOIICHCS YIOPHOH
TIOBEPXHOCTH, BCIEACTBHE TMEPEKOCA IMIAPHKOBOTO MOANTUITHUKA OTHOCHTETHLHO OCH BANA WIH BCASACTBHUE HM3THOA
poTopa.



BDru 3PQPEKTH MOIYT OBITh OOHAPYXKEHEL [IPU ITYCKAX POTOPA HA PA3NHYHBIX CKOPOCTAX BPAIIEHUA ) H Hy, 4
TIOTPENITHOCTh MOKET OBITH OIEHEHA CIETYIONTHM 0OpPa3oM.

1 0amaHCHPOBOTHOTO CTAHKA C XKECTKUMH IIOAMTAITHUKAME BIUAHNAE OCEBOr0 OMEHHA MOXKET OBITH BEIPAKEHO
B BHIE mucbananca A U] ; Ha CKOPOCTH

1
AU =———— (U — Uy ) Al
L lf(nl/nz)z( 1= ) (A.l)

AUpg= = (Uir—Ur) s (A.2)
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e Uy, Uip, Thp, Thg — UsMepeHHble 3HAUEHHA, TPEACTABNAIONIHE CODOH CyMMY «THCOATAHCOB», MOPOKTAEMBIX
OCEeBBIMH OHMEHMAME, B JHCOATAHCOB (OCTarouHnx) {4 M Uy B neBOi U IPaBoil MIOCKOCTAX HA CKOPOCTAX 7y H Ay
COOTBETCTBEHHO. CTAHOK JOMKEH OLITH KAMTHOPOBAH B TEX KE CAMBIX SIUHUIAX JUCOATAHCA AT KAXKA0H 13 YKA3AHHBIX
CKOPOCTEH U IITOCKOCTEH.

M1 DATaHCHPOBOTHOTO CTAHKA C MMOJATIMBEIMH ITOAMTHITHAKAMH JTOXKHE M AUCOATAHC 3ABHCUT OT BUOPHPYIOIIHX
MACC B CHCTEME OIIOPHL TOOATAHBEIX IOOITHITHHKOE H, CISI0BATENLHO, O0PATHO IIPOIIOPIHOHATIEH KBAIPATY CKOPOCTH.
TakuM 00pa3oM, CIPABSIIHBEL TE XKE CAMEIE (DOPMYIIHL.

B nmpuBene HHBIX pACcYeTax MPEATONATANOCH, UTO CHTK B TTOMITATTHUKAX /I CTAHKA C KECTKUMHU TMONTTHITHHKAMH,
BRIBHIBAEMEIE OCEBLIM OHMEHMEM BPANIAIOIIEHCS YITOPHOH TTOBEPXHOCTH, HE 3dBUCAT OT CKOPOCTH, 4 JJId CTAHKA C
TIOTATTHBEIME TTOAMTHITHHKAME OT CKOPOCTH HE 33dBHCHUT BHOPAITHA TOAITHITHUKOB, BH3LIBASMASA JHUCOATAHCOM.

Qopmynst (A.1) 1 (A.2) CrIpaBeTHBL TOIRKO B TOM CIyYAe, SCITH U3MEPESHHUA MPOBOIAT HA CKOPOCTH, JOCTATOTHO
JAJIEKO OTCTOANICH OT Pe30HAHCHOM CKOPOCTH POTOPA H (HIH) DATAHCHPOBOTHOIO CTAHKA.

Ananormarsie 3PHEeKTH MOTYT HAOTIOIATHCA HA OUCHD HH3KHUX CKOPOCTAX 6ATAHCHPOBKH, KOTAA ANl poTopa,
HUMEIONINE IPOTHO, YCTAHOBICHEL HA OTKPEITHE POIHKH HWIH KOTOA ¥V OIIOPH 6T HCUPOBOTHOIO CTAHKA ¢ POTHKOBEIMU
TIOBEPXHOCTAMH HET JOCTATOUHON CBODONK TEPENBUKEHUS B BEPTUKANLHON TMOCKOCTH. DTH ONTHOKM MOTYT OBITH
CBEZICHH K MHHHUMYMY TIPH OTPEASTEHHON KOHCTPYKIIHH OMOPH 0ANTAHCHPOBOYHOTO CTAHKA. B HEKOTOPHIX CAyIAdx
TIOTPENITHOCTH, BHI3HIBAEMEIE OCEBLIMI OHEHHAMH YITOPHOH MOBEPXHOCTH, MOTYT OBITH CBEJCHH K HYTIO B PE3yILTATE
PEryIUPOBKH YIOPHBIX [TOAITHITHHUKOB.

1) Mexanmaeckas mocamka

JucoamaHc MOXET H3MEHATHCA B MPOIECCE PADOTH BCIICACTBUE OCOOCHHOCTEH KOHCTPYKITUH HIH HEeIIPABIIBRHOM
cOOPKM HACAKMBAEMEIX Y3TMOB. Takue M3MEHESHWSI MOTYT TAKXKE MMEThL MECTO, €CITH POTOP TIOMBEPTACTCH JACTHIHON
pas3topKe mociie DATAHCHPOBKH H IOCHEIyIOME cOopKe [CM. Tarcke paszentl A.l ¢) 1 A2 g)].

€) DKCITeHTPHUCHUTET MOBEPXHOCTH KPETUIEHHA HA KOHTIE TTPUBONA

Fenn xoHen npuBOOHOTO BANA GANAHCUPOBOTHON MANIWHEL COSOUHEH ¢ YCTPOMCTBOM LEHTPOBKH, HMEIOIIAM
AKCIICHTPHUCHUCTET, ATO MOXKET TIPHUBECTH K ONTHOKAM, HE YCTPAHUMBIM WHACKCHOH DAMTAHCHPOBKOHN. Takyn morpemnr-
HOCTb MOXKHO OLIEHHTE, TOIBKO 3HAA 3O OEKTHBHYI) MACCY IPHBOIA 1 BEKTOP SKCIICHTPHUCUTETA YCTPOHCTBA IIEHTPOBKI
OTHOCHTENBHO OCH Bana poropa. 1Ipu HeoOXOMMMOCTH MOXKHO TIPUMEHUTH BPEMEHHYID KOMIICHCHPYIONIYIO MACCy B
COOTBETCTBYIOIIIEM YITIOBOM IIONOKEHHH BO BPeMs DATAHCHPOBKU.

x) Maruutune 3 herTs

Marautaee 3QQEKTH B NEPBYKD O0ICPEAL MOTYT MHPOSBIATE CEO0A B 0aNAHCHPOBOIHHIX CTAHKAX TEM, 9ITO
BEISHIBAIOT HENPABHIBHOS CIHTHIBAHHUE MOKA3AHWHN TUCOATAHCA, €CNH HX JACTOTA COBIANAST ¢ JACTOTOH BPAMIEHHS
WK OIU3KA K 3TOH JACTOTE.

Taxoe MOXKeT OLITL, HATIPHMED, €CTH JATIMKH 0ATAHCHPOBOTHOIO CTAHKA [IOMANAI0T B MATHHUTHOS [I0J1¢ pOTOPA,
U3MEHIONIEECS C YACTOTOH BpaneHns potopa. BosaeicTeie HAMATHUISHHOCTH POTOPA TIPOIITE BCETO YCTPAHHTD THGO
AKPAHUPYS JATIUKH, JTHOO, I OATAHCHPOBOYHRX CTAHKOB C KECTKUMH TONTMIUITHHKAMH, BLIOUPAS JOCTATOTHO
BBICOKHEC CKOPOCTH 6aHaHCI/Ip0BKI/I, Ha KOTOPBIX YK4A3aHHOC BOS,[[CI‘/JICTBI/IQ HE ABIASTCHA TAKUM 3HAYHTSILHEIM. Hanname
MarauTHEX 3PHEKTOB MOKHO OOHAPYXKHTL, TTPOBOAI M3MEPEHMA NUCOATANCA HA PATHYHLIX CKOPOCTAX, B MPEISIax
KOTOPEIX POTOP OCTASTCA KECTKUM.

B rtadmuiie A.l CODPAHEL BOSMOXKHEE HCTOTHHKH ITOTPEITHOCTEeH OATAHCHPOBKH C YKA3AHHEM CIIOCODOB HX
YCTPAHEHUS U METONOB OLICHKH.




TaonumaAl — Haeurnduraniusa HCTOYHNKOB TOTPEITHOCTEH M METOIE OITCHKI

JIeHHe, HanpuMep
JMOTATOK  POTOPA
KOMTIpeccopa

KOJILKO IIYCKOB U
OCTAHOBOK pOTOpA
U HAWTH CpPEeIHUi
IHCOAIAHC

PasIHYHLX HAa-
YANbHBIX TTOT0-
KEHMAX

MeToab1 OlleHKa TIOTPeNTHOCTH U3Mepernist michanatca
IIpupoga Omnicanue YMEHDBITICHHA
TIOTPENTHOCTH DECIepUMeHTaIbHAS
OITTGKI TCTOUIIKA OIHOKI R p DKCTIEPIMEHTATEHAS
(cHcTeMaTHYeCKas - Jpyryie MeTomBl
micbananca onmbKa) (cryuatinas onrubKa)
bamancupo- |Cucrematngeckmne |[Iposeputh xanmo- — — Cu. mpunvevanme 1
BOYHBIH M CIy4JalHBIE [I0-|POBKY M TIPABUIb-
CTAHOK [PEIIHOCTH H3MEPH - | HOCTh DYHKINO-
TENBEHOTO 000PY- |HHPOBAHWS CTAHKA;
JOBAHHA 2C/IH  HeODXOIUMO,
BHECTH KOPPEK-
THUBBI. 3aHOBO KA-
JTHOPOBATE HIIH OT-
PEMOHTHPOBATH
CTAHOK
Benomora- Huctananc npu-  |[Ipoussectu TloBepuyts potop |Omenka Bo3MoxHa, | I3Meputsh MOIyNHL
TETBHOE 000~ |BOIHOTO YCTPOi-  |DaTaHCUPOBKY "a 180° otHocu-  |mHO wHAexrcHasa 6a- |m  (pasy ommbkm
pyIOBaHIIE CTBa BCTIOMOTATENLHOTO |TETHHO — TIPHBOJA [TAHCHPOBKA GONEE | TOCPEICTBOM pas-
000PYIOBAHIA HJIH OIIPABKH AKOHOMHIHA JeJIBEHON 0aTaH-
Hucbamamc IIpouseecTu CHPOBKH SJTEMCH-
OIPaBKH DaANaHCHPOBKY OTI- ‘T{gflég%) TIPHME-
PAaBKH WIH JAPYTOTO
BCIIOMOTaATEIIBHOTO
000pyIoBaHNA DO-
mee TIIATETHHO.
YMEHBITUTE MACCY
BCTIOMOTATETLHOTO
000PYIOBAHIA
Pammaneuwie u oce-|lIponseectu da- — — —
BEIC DMEHHHA YCT- |TAHCHPOBKY  WIH
policTBA IPUBOAA |3aMEHHUTL YCTPOH-
CTBO TIPUBOIA
Pamnanerwe u oce- | 3aMeHNUTE IH — — —
BEHIE OMEHTS OTIPAE- | KOMTIEHCHPOBATD
KU CMEIISHHOH MAac-
con
Brenentpucurer  |[Ipowssectw 6a-  |3amoBO yCTaHAB- — —
TIOANTUTTHHKA JTAHCHPOBKY B DKC- [MMBATL TIO OIEPENH
KAYSHHUA HHyaTﬂL[I/IOHHHX TMOOMTHITHUKH C
MOOUTAITHHKAX. moBOpOTOM HA 180°
TIpu meobxomi-
MOCTH 3aMCHBL HpI/I
coopre poTopa B
KOPIIYC YCTAHOBUTD
HA Baly IIOMETICH-
HBIE BHYTPEHHUE
KOTBLITA  TOIIITHII-
HHKA
Porop Hennormoe kpen- |[Ipoussectu HEC- — IlyckaTe porop npu —

Hanmane 3axsa-
YCHHBIX YACTHIL]
KIOKOCTA HIHA
TBEPIOTO BEIIECTRA

YianuTh HCTOYHHK
3arpA3HEeHHUA, C€CIH
HEBO3MOXHO, IIPO-
HM3BECTH HECKOIBKO
IIYCKOB U OCTAHO-
BOK ¥ HAHTHU Cpea-
HHA JUCOAIAHC

JaBaThy BHEHOCPKKY
~1/y @ Mexay myc-
KaMH (CM. TIPHME-
JaHHAES 3)




IIpodomncenue mabauyp A.1

TATTHOHHEIE 3(]-
(QEKTEL

OMUIBEHOTO BPAITIE-
HHA POTOPA Teper
0amaHcupOBKOIl.
He no3gonsats po-
TOPY HAXONUTHECHA B
CTATHYECKOM IIOJIO-
KeHUH Ha OanaH-
CHPOBOYHOM CTaH-
K€ JJINTEJIBHOE
BpeMsi

HO CJIENYET [OIIkI-
TATBCA YMEHBIIUTh
mammee  3GdexrTh
{cM. mpumMeganue 3)

MeTome OreHKa TIOTPENTHOCTH M3MepeHHs mucbanranca
CHBITEHHSA
IIpupoga Omnicanue ™
TIOTPENTHOCTH
OITTGKI TCTOUIIKA OIHOKI
M3MEpPEeHHA DRCITEPM eHTATBHASL
micbaranca (cucTeMaTHYeCKas DKCTICPHMCHTA IEHA L Jpyriie MeTomBI
ommiEKa) (cinyuaias onnibxa)
Porop Tennosrie u rpasu- | Jo0HUTECS CTA- — OneHKA BO3MOXHA, —

ConpOTHBICHHE
BO3Iyxa

IlepekprTe  myTH
[IOCTYIUIGHHS BO3-
JTVXa MU U3MEHHUTH
HAIPABICHHE
BPAIIEHHA POTOPA

CpaBHHTH PE3YIIL-
TATBL ~ H3MEPSHUI
HA PA3HLIX CKO-
POCTAX BPAMIEHHS

MaruuTHBIE IO
(HanpuMep, HAMAT-
HHUYIEHHOCTL POTO-

pa)

PasmarauTuTe po-
TOP, VBEIIHIHTE CKO-
pocCTh  BpAaINIeHMUA
npu 0ATAHCHPOBKE
IS YMEHBIIEHUS
BIUAHUA MATHHUT-
HOTO II0JIS

H3mepurs mMOmyns
" (asy ommdKn
IpH  TyCKe  HA
MAI0H CKOPOCTH

Tlepexoc mopmmm-
HHKA KAYCHUS

Bumpasute mono-
KEHNE  BHYTPEH-
HETO KOTBITE, TIPO-
M3BECTH 0DPADOTKY
3aIIIeTHKA POTOPa

CpaBHUTE PE3YIhb-
TATBEL ~ U3MEPEHHH
HAa PasHBX CKO-
pPOCTAX BPAIICHUSA

IInoxas obpaboTka
MTOBEPXHOCTH
mATIQEL; IDI0XAs
CMA3Ka

IIpoussectnn  umc-
TOBYI0 06PabOTKY
nand, IIPOM3BECTH
CMA3Ky

Hecoocuoctes (misa
poropa ¢ YHCIOM
MNOOITHITHHKOB
oomnee aBYX)

¥YpasHOBECUTE B

IBYX  IIOOIIHIIHH-
Kax WIH YCTAHO-
BUTH pOTOp HA

KECTKOHM pame ¢
HECKOJIBKHMH OITO-
paMu

IMTnonka ®w mimo-
HOIHAA KAHABKA

TIpoussect Ga-
JIAHCHPOBKY €
HONYIITIOHKOH

OceBbic ©W pPanu-
AJIbHBIE ouenusa
SNEMEHTOB  Kperl-
JICHWS TIPUBOMIA

IIpoussectn obpa-
OOTKY TMOBEPX-
HOCTEH WIH HC-
MOJIL30BATh PCMCH-
HBII TIPUBOMN
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Oxonvanue mabapt A. 1

MeTomp OreHKa TOTPENTHOCTH M3MepeHna michananca
CHBITEHHSA
IIpupoga Omnicanue ™
TIOTPENTHOCTH
OITNOKI TCTOUIIKA OIHOKI DKCIIepHMeHTATbHAS
M3MEPEeHHsA DKCHepUMeHTATBHA S
micaraica (cucTeMaTHYeCKas (cayuaitnas onnbra) Jpyrye MeTomsl
ommbKa)
Coopra 3aszopu B coemu- |IIponseectu Hata- ([Iposonutre wusme-|Ilepedupats coe- —
HEHHUAX KEHUE B COCTH- PEHUS IS KAXKI0r0 [TUHEHUA MEKITY
HEHHM, 3dMEHHUTH|IIYCKA € HYJIEBBIM [[IyCKAMH {poTop
BANl IIPHUBOLA HWIH|3430Pp0OM {ecnM |OCTAHABIUBAKT B
HCTIONB30BATL Pe-  |BO3MOXKHO) PasHBIX  YINMOBHIX
MEHHBIH IPHUBO TTOTOKEHHUAX)

Henpasunsaag mo-
CANKA JeTANell B
COEIUHEHUAX

Pasoopare u 3aHO-
BO COOpPATL COEIMU-
HCHHE

H3mepurs oceBue
oneHHnA

Mpumevgawnus

1 Bcim wmacca wH3menus HWIH  PACIONOXKEHNE IUIOCKOCTEH H3MEPEeHUs CYOIECTBEHHO OTIMIATCA OT

0DECIICIHBAS MEIX IIPH HCIIBITAHHAX 6&HaHCHpOB0‘{HOFO CTAHKA, CHeAyeT IIPOBECTH HCIIBITAHHA 14 OIIPSICICHIA
MAHUMAIBEHO JOCTHKHUMOTO OCTATOYHOTO ,Z[I/ICGHJIHHCH B YCTAHOBICHHEX IINTOCKOCTAX I/IBMGDCHI/IIL/'I H4 CAMOM H30CTHH

(potope).

2 B obmem cryTae onrnoKy H3BECTHRX MONY/IA H (DA3E MOTYT OBITE CKOPPEKTHPOBAHE. OOHAKO €CIH 3TH OIMIHOKH

[IPEBRINAKT {per, MOXET OKA3aThCA LIEIECO00PASHBIM IIPSANIPUHATE APYTHE MEPHL I UX YMCHBIICHHA, [IPEXKIS YeM

MIPOBOIUTH TIPOTEAYPY OaTaHCHPOBKH.

3 Cmemyer TIIATENHLHO KOHTPONHUPOBATL PE3YIARTATE M3MEPEHWI, YTOOB HE MPWHATH TENIOBHE FMMEKTH 33
BJIMAHHNE 3aXBAYEHHEBIX YACTHI] U HA0OOPOT.
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