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3HAYCHHE TUPOMArHUTHOTO OTHOIIICHUS
COOTBETCTBYIOIIETr0 sjpa Oylaer B odepeaHod pa3
yTOYHEHO (Takas koppekius B Teciamerpe 1111-9 ue

MPEIyCMOTpPEHA).

CrpykTypHas cxema CUCTYHKA-IEITUTENS
YacTOTBl €  IPOM3BOJIBHO  YCTaHAaBIMBAEMBIM
K03 prureHTOM JICIICHUS (mepecyeTHOTO

ycTpoticTBa) m3oOpaxkena Ha Puc. 2. Illectn wmm
ceMUpa3psIHbIT JIBOUYHO-/IECSITUIHBIT
CYMMUPYIOIINHN CUETUUK (3KEeJIaTeIbHO CHHXPOHHBIH,
JUId yMEHBIIEHUs] BPEMEHU YCTAHOBJIEHUS) MOXKET
ObITh coOpaH, Hampumep, Ha Mukpocxemax TTJI
cepun 1533. Brixoabl

nporpaMMHOrOo nepekmodatens tuma [II18-1(A),
II18-5(A), wiu nOAOOHBIM, dYepe3 ITHOIBI, Kak
nokazaHo Ha Puc. 2. Beixoapl mnepekirovarencit
oObemuHsIIOTCT W depe3 pesuctop 1 kKOMm
TTOIKITIOYAOTCS K HAPSHKCHUIO MATAHUS MEKPOCXEM
+5B. DTH mepexiIrouaTeNd BHIMONHSIOT ()YHKIIHIO
memudpaTtopa, Ha KOTOPOM  YCTaHaBJIHBaeTCS
HEOOXOMUMBIA KOI(P(PUIUEHT IeNeHUs CYCTYHKA.
Korna xonu4ecTBO MMITYNIbCOB, MOJAHHBIX Ha BXOJ
CUYETYHKA, JIOCTUTHET YCTaHOBJIEHHOTO Ha
MEePEeKTIoYaTeNsIX YUCia, Ha BBIXOJE Aemudparopa
MOSIBUTCSI  BBICOKUM  JIOTUYECKHUM - ypOBEHb, U
BBIXOJHBIM HMITYJIbCOM C OJHOBUOpAaTOpa CUETUHK

1,2,4,8 KaXJIOro  JIECATHUYHOTO  paspsana NPUHYIUTEIBHO COpachIBacTCs B HAYAJILHOE HYJICBOE
MOJKIIIOYAIOTCS K COOTBETCTBYIOLUMM  BXOAaM COCTOSIHUE, I10CJIE YETO MPOLECC OBTOPSAETCS.
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Pucynok 2 — CTpyKTypHas cxeMa Cu€TaHKa IIepecyeTHOr0 YCTPOHCTBa

MEPECUETHOE YCTPOACTBO

Puc. 3. Buemnuii Buj npucTaBKu

VIK 531.717

Takxum 0Opa3om, BO3MOKHA pydHasi YCTaHOBKa (U
BU3yaJIbHBIN KOHTPOJIb) MIPOU3BOJILHOTO
koa(duinenTa aeneHus. BHENTHUA BUI MPUCTaBKH
(mepecueTHOTO YCTpOHCTBA) TIOKa3aH Ha Puc. 3.

W3roroBiieHrEe W HCHOJIH30BAHUE MEPECUCTHOTO
YCTPOWCTBA LENeCO00pa3HO MpU HEOOXOTUMOCTH
YacThIX U MHOTOYHMCIICHHBIX M3MepeHuil. [logooHoe

CIeMaTU3UPOBaHHOE YCTPOHCTBO YCIIEILTHO
pabotaer B cocraBe HanmoHanpHOro 53TanoHa
€AMHUIBI MAarHUTHOH HHAYKIUH IOCTOSHHOIO

MarauTHOTO Tojs Tecna B muamaszone (0,05 ~ 2) Ta
Ui BRIONMHEHWsT QyHKOuH [ocymapcTBeHHOM
METPOJIOTHYECKOH CITy>KOBI.

K BOITPOCY OIIEHKHA OFbEMHOM
INOI'PEHTHOCTU KOOPIUHATHO-U3MEPUTEJIbHBIX MAIIINH

HUsanos B.B.!, Ixopumun A.C.., 3axapos O.B.?
YCapamosckuii zocydapcmeennviii mexnuueckuii yuueepcumem umenu FO.A. I'azapuna
Capamos, Poccuiickas @edepayus
2Camapckuii nayuonanouvlil ucciedoeamenvexuii yuueepcumem umenu axademuxa C.I1. Koponesa
Camapa, Poccuiickas @edepayust

B HacTosIIee Bpemsi KOODP/IHATHO-
n3MepuTesbHbie MantiuHbl (KMM) mmpoko npuMeHs-
IOTCSI B TPOMBIIIJICHHOCTH, B MEPBYIO OuYepe/b Ha
OPEANPUATUIX aBHAIMOHHO-KOCMUYECKON OTpaciu
“ 0OOPOHHO-TIPOMBIIUICEHHOTO KoMmIuiekca. C ux

TIOMOIIBIO  PENIAIOTCS  Pa3sHOOOpasHbIE  3a7adu
KOHTpOJISI pa3MepoB, (pOpMBI M PACIIONIOKECHHUS KaK
MPOCTHIX, TaK U CJIOKHBIX MOBEPXHOCTEN AeTaneil B
Ta00PaTOPHBIX MIIN IIEXOBBIX YCIOBHSAX.
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[TorpemrHocTs  KOOPIMHATHOTO  HM3MEPEHHS
3aBUCUT OT HcxoAHOM morpemHoctd KHM,
YKa3aHHOHU B CIIeNU(UKAIMHA, TOYHOCTH KATHOPOBKH
JlaTYMKa KacaHusl, yCIOBUM MPOBEACHUS U3MEPEHUH,
coctosinuss KMM B mponecce 3KcIlyaTaluuu, a TaKxKe
aNroOpuTMOB  00pabOTKH  pPE3yNbTaTOB KOHTPOJIS
[1, 2]. IIpu 5TOM HEKOTOpHIE IOTPEITHOCTH MOXHO
OTHECTH K JETePMHHHUPOBAHHBIM, IpYTHE Xe K

CTaTUCTHYCCKHM. HaanMep, MOTPECIIHOCTD
Cpa6aTLIBaHI/IH JaTdyukKa KaCcaHu:Aa CUHUTACTCA
cnyqaﬁﬁoﬁ, a MOTPCIIHOCTD BUPTYAJILHOT'O

0a3upoBaHusi (COBMEIICHHS CHCTEM KOOPHHAT
netanu 1 KMM) Oyner cucreMaTn4ecKo.

Haubonee nonHo# kommiekcHol onenkoit KM
cleqyeT Ha3BaTh OOBEMHYIO IOTPEIIHOCTB, Tpea-
CTaBILSIOMIYIO COO0H COBOKYITHOCTH T€OMETPHUIECKOM
Pa3HOCTH MEKAY HOMUHAIBHBIM U JCHCTBUTEIHHBIM
MTOJIOKCHUEM M3MEPHUTEIBHOTO IIyIa BO BceM pabo-
yeM mnpoctpaHcTBe KMM. CnepyeT BbIOENNUTH ABa
moIXxo/a K oleHke o0beMHOH morpermHoctn KUM:
KannOpoBKa U oleHKa 3 (HeKTUBHOCTH (IIPOU3BO.IH-
TenbHOCTH). IIpn KamuOpoBKe H3MEPSIOTCS COCTaB-
JISIONIUE TOTPEIIHOCTH, BHOCHUMBIE OTJEIbHBIMU
y3namu KUM. JIs1 OTIENBHBIX Y37I0B MOTYT OBITh
HCTIONB30BaHbl JaHHbIe u3 crerupuxannn CMMA
(Accounanus Tpou3BOAUTENICH KOOPAHMHATHO-H3ME-
PUTETBHBIX MamuH). K HIM OTHOCST: MOTPENTHOCTh
HM3MEPCHUS JMHEWHBIX KOOPAMHATHBIX IepeMele-
HUI; OTKIOHCHHE OT MPSIMONMHEITHOCTH KOOPAWHAT-
HBIX TEPEMEIICHUI; OTKIOHCHHE OT B3aUMHOH Iep-
MEHAUKYJSIPHOCTH KOOPIUHATHBIX TEPEMEIICHHIA;
YIJIOBBIC KOJICOAHUS MOJIBUKHBIX Y3JI0B KOOPIIHAT-
HBIX TEPEMENICHUH; MOTPEITHOCTH U3MEPHUTEIHLHOM
rosioBky. Taxoke crienurKanus OMUChIBaeT OKOHYA-
TeIbHBIC MEPHI JIJI51 YCTAHOBJICHHSI OOIIEH MTOTPENTHO-
ctu m3MepeHnid. OOBEMHYI0 TIOTPEUTHOCTh MOKHO
paccuuTaTh, CYMMHPYS T€OMETPHUYECKH COCTABIISIO-
K€ TIOTPEIIHOCTH, HATPUMED, 110 MeToauKam [3-5].
JlaHHas MeTOUKA JUISI TOTYYCHUS HaJIe)KHBIX CTATH-
CTHYCCKUX JAHHBIX SBISCTCS TPYIOEMKOH U JOPOTO-
CTOSAIICH, TaK KaK TpeOyeT MPUMEHCHHUS JIa3epPHBIX
nnrepdepomerpoB. IloaTomy oHa mpeumyle-
CTBCHHO TpUMEHseTcsl mpousBoautesMu KUM.
Pe3ynpTaTsl KamMOPOBKA HCTIONB3YIOT AJIST COCTABIIE-
HUS KapTbl MOLPEUIHOCTEH M UX HPOrpaMMHOMI
KOMIICHCAIINH, a TaKKe aHalIn3a IIOTPEIIHOCTEH
y3n0B u anementoB KHWM s naneHeiniero
HCTIPaBJICHUS WITH COBEPIIICHCTBOBAHUS.

Hust onenkn sdpdextruBHOocTH KM HCIONB3yIoT
Ppa3IMYHbIC 3TaNOHbI (HAOOPBI KOHIIEBBIX Mep, cdepa,
IUHTa CO cdepaMu W HEKoTophie npyrue [3, 4]).
IIponienypa oneHKH ompeaereHa MEXIYHapOIHBIM
craggaptom EN ISO 10360. MakcumansHO
nomyctumas norpemHocts (MPE) mpu usmepenuu
muael, cornmacao EN ISO 10360-2

EMPE =A+L/K<B ,
rae A - KOHCTaHTa, YCTaHOBJICHHAs
MMPOU3BOJUTCIICM, MKM; K - 6e3pa3MepHa51
KOHCTaHTa, YCTaHOBJICHHAA MIPOU3BOAUTCIIEM;
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L — n3amepenHas ainuHa, MM; B — BepxHsist npeenbHas
BEJINYMHA OTPELTHOCTH, MKM.

Pexomennaruu 1o onenke 3¢ dexruBHOCTH KM
OCHOBaHBI Ha BBIOOPDKE W3MEPEHHUS  UIMHBI
HW3MEPUTENBFHOTO TpHOopa Ui ONpeAeTICHUs TOTO,
COOTBETCTBYET JIM €r0 TOYHOCTH 3asBICHHON
MaKCHUMaJIbHOH JOMyCTUMOH OmMOKEe H3MEpeHHUs
H3rOTOBUTENSA. TeCTBl TO3BOJAIOT CAETATH TOJBKO
3asBieHHEe 00 o0Omeldl BO3MOXKHOCTH H3MEpPEHHs
JUIMHBL. DTO OrpaHUYEHHE CBA3aHO CO CJIO0XKHBIM
crocobom cymmupoBanus omrrbok B KUM. TToaTomy
HEOIPEeIeICHHOCTh U3MEPEHUsI BBIOOPOYHOM JINHBI
HE MOJKET CUHTAThCS PENpe3eHTAaTHBHOM AN BceX
BO3MOXKHBIX 3a7ay M3MepeHus, koropsle KM
crocoOHa BBITIOTHATE.

O0a Meroja HEe WCKIIOYAIOT OJHWH IPYToro, a
nononustoT. [Ipu mpousBoactse KUM nosepsiroT
obomMu Meromamu. B TmepHOI  AKCIUTyaTaIiH
mo3ieMeHTHBIM MeToioM KM moBepsieTcst 00br9HO
ONIMH Pa3 B TOJ, a JJIS BBIABICHHUS NPUYHUH MOTEPH
TOYHOCTH IIPOBOJIUTCS KOMIUICKCHAs TOBEpKa C
MEPUOTUIHOCTHIO B MECHIL.

Takum 00pa3oM, MOCTPOECHUE KapThl 0OBEMHOMN
norpemHocT KHMM  maer Hambojiee MOJHYIO
kaptuHy (puc. 1). BMecte ¢ TeM WHTepIpeTamnus
MOJMyYCHHBIX  PEe3yNbTaToOB  SBIAETCS  Majo
OCBEILICHHOM B H3BECTHOM IMTEpaType 3ajadeil.
OCHOBHOW MNOAXOJ 3aKIIOYaeTCsi B KOMIICHCALMH
cucTteMaTHyeckoil morpemHoctd. Ha mpakTuke
BCTPEUAIOTCS W  Jpyrue 3ajadd, Harpumep,
cpaBHeHHe 3¢dexkTuBHOCTH 1ByX KHWM mpm
YCIIOBUH, YTO MaKCHMaJIbHasl MOTPEIIHOCTE Y 00enx
HaXOAWTCS B JOMYCTUMBIX Ipeerax.

Jlmst BO3MOKHOCTH OLICHKH 00BEMHOM
norpemtHoctd  KUM  mpepuiaraercs  cneayromuit
CTaTUCTUYECKUI KPpUTEPUIL:

n
K =k Lyk 2
In 2n

rre N — ofmee 4YWCIo TOYEK M3MEPEHHOTrO
MIPOCTPAHCTBA; N1 — YHCIIO TOYEK C IMOTPEITHOCTHIO,
mpeBplmaromed  36; Nz — YHCIO TOYEK C
MOrPENIHOCTBIO, TpeBblmarneii 26; K1, K2 — BecoBble
K03 () (PHUITHEHTHI.

1000 1000

Pucynoxk 1 — IIpumep o6vemuoit norpemnoctu KUM

JlaHHBIA KpUTEPHUI TMOKAa3bIBAET, CKOJIBKO TOUEK
pabouero npocrpancta KM nmeroT norpeniocTy,
3HAYUTENBHO OTJIMYAIOIIUXCS OT CPEIHETO 3HAUCHHUS
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B BbIOOpKe. UeM Oosibllie 3HAUCHHE KPHUTEPUS, TEM
Hiwke d¢p¢exrnBHOCTs KM 1pu ycnoBuu, 4To Bee
MOTPENIHOCTH HE TPEBHIMIAIOT  yCTAHOBIECHHYIO
MPOU3BOJUTENEM MAKCHMAJIBHYIO IIOTPEIIHOCTb.
Hannuune Touyek ¢ MOrpemHOCThIO, MPEBBIMIAIONIEH
30, CBHUICTENBCTBYET O HAJIWYHE IOTPEIIHOCTEH
W3rOTOBICHUA  Win  cOopku  y31m0B  KUM,
KOMIICHCUPOBAaTh ~ KOTOPBIE  CHCTEMAaTHYECKOH
cocraBisIonIel OymeT 3arpynHuUTenbHO. Ilpmmep
WIIOCTPAllMK NOTPELIHOCTH BAOJIb KOOPAMHATHON
OCH JIaH Ha puc. 2.
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Pucynok 2 — IIpumep norpenraoctr KUM
110 KOOPJAMHATHOMN OCH

HasnaueHue BeCOBBIX KOI(P(QHIMEHTOB MPOBO-
JUATCSI B 3aBHCUMOCTH OT TrabapuTHBIX pazmepoB KM,
pelaeMbIX U3MEPHUTEINBHBIX 3a]1a4 U YCIOBUI U3Mepe-
aust. Ienecoobpasuo BeiGupath ky = (5-10)ki. Kpure-
pHif MOXeT OBITh UCTIOJIH30BaH [T CPaBHEHUS 9P hek-
TuBHOCTH 1ByX KVIM 11pu pourx paBHBIX yCIOBHUSX.

VIIK 621.316.722.1(045)(476)

Takxum obpazom, HAY4YHO 000CHOBaH
CTaTHCTHYECKUH KPUTEPUH Ul OLEHKH OOBEMHOU
norpemHoct KM, mpencraBisiomuii - co0oi
B3BCIICHHYIO CYMMY OTHOIIEHHS 4YHCIAa TOYEK, B
KOTOPBIX MOTPEIIHOCTh IPEBBIAET COOTBETCTBEHHO
30 u 20, k 0o0mieMy 4YHCIYy KOHTPOJBHBIX TOYEK
pabouero npoctpanctsa KNM.

Hccneoosanue evinonneno 3a cuem epanma
Poccutickoeo nayunoeo ¢ponoa (npoexm Ne 16-19-
10204).

1. Kononoros C.A. Konnenuust obecrnedeHns! eIUHCTBA
KOOPJMHATHBIX n3MepeHuit TeOMETPHIECKHX
rapaMeTpoB MOBEPXHOCTEH CHOXKHON  (GopMmbl  /
C.A. Kononoros, B.I'. JIsicenxo, C.1O. 3omoTapeBckuit
// Tlpubopsr. — 2008. — Ne 3. = C. 1-13.

2. Habokxa E.B. Anamu3 morpeirHocreii n3aMepeHuil Ha
KOOPJHHATHO-N3MEPHUTEIBHBIX MalIrHax /
E.B. HaGoka, B.B. Jlsictok // Becrnuk HTY
«XIIN» TexHomorii B MamMHOOYQyBaHHI: COOPHUK
HayuHbIX TpygoB. — 2010. — C. 84-88.

3. Cycoimr B.JI. Meromuka oOBeMHOW KOMITCHCAIHH
CHCTEMaTHYECKHX  MOTPEIIHOCTEHl  KOOPIMHATHO-
U3MEPHUTEIBHBIX MAIIMH Ha OCHOBAaHWUHM H3MEPEHHUS
wuThl co cepamu / B.I1. Cycnun, A.B. JkyHKOBCKHiA
/I'MccnenoBano B Pocenn. — 2006. — C. 2211-2218.

4. CepxoB H.A. Mogens OTKIOHEHHS B3aUMHOTO
TTOJTOXKEHHUS HCHOJTHUTEIBHBIX OpraHoB
MHOrokoopauHatHoro cranka / H.A. CepkoB //
[Tpo6sieMbl MATMHOCTPOCHUS ¥ HAAEKHOCTH MALIIMH. —
2011.— Ne 3. - C. 68-78.

5. TenemeBckuit B.1. JlazepHas KOppeKLus
TEOMETPHYECKUX MOTPEIIHOCTEH MHOTOKOOP/IMHATHBIX
CHCTEM [¢ IIPOrpaMMHBIM YIIPaBJICHUEM /
B.U. Tenemesckuii, B.A. Cokonos // 3mepurenbHas
texHuka. — 2012. — Ne 5. C. 33-37.

HNCCIHEJOBAHUE XAPAKTEPUCTUK ®EPPOPE3OHAHCHOI'O
CTABMWIN3ATOPA HATIPS)KEHUS

Banenna A.I'., BoaxkoaaTos A.A., IIpycakos A.K., SipmonoBuu M.A.
Benopycckuil cocydapcmeentvlit UHCIUMYm MEmpoio2uu
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BBenenne

B HACTOsAIIEe — BpeMsi  BBICOKOBOJIbTHBIC
TEXHOJIOTHM HMEIOT CaMblii LIUPOKUI CIEKTp
npuMeHeHHuss. OTpOMHOE KOJUYECTBO HHEPTUU
nepenatorcs B PecmyOnuke — Bemapyce 1o
TOCYJApPCTBEHHBIM MepeTokaMm HampsbkeHueM 110,
220, 330 u 750 kB u BBICOKOBOJIbTHBIM JIHHHSIM
sJeKTponepenayn. Taxke BBICOKHE HAaIPSHKCHUS
HCIIOJIb3yeTCS B MEIUIINHE, TpaHCIIOPTE,
MPOMBIIIJICHHOCTH, TPH TIPOBEICHUH HAYIHBIX
HCCIeq0BaHUM.

Oco0eHHOCTH BHICOKOBOJbTHBIX M3MepeHHuit

Oco0eHHOCTBI0 BBICOKOBOJIETHBIX H3MEpEHUit
SIBJISIETCS MCIIOJIb30BAHUE BBIHOCHBIX MACIITAOHBIX
npeoOpaszoBarescii JUis MOHIKCHUS H3MEPSIEMOro
HANpPSOKEHUST 10 BEJIHYMH, YAOOHBIX U Ooiee
6e30MacHbIX U1 U3MEpEHHil.

TakuM 00pazoM, CyImIECTBYET OTIACIBHBIA Kiacc
CpeICcTB M3MEpPEHH — MaciTabHbIe mpeobdpa3oBa-
TEW BBICOKOTO HAIPSIKEHUS MIEPEMEHHOTO U TIOCTO-
SSHHOTO TOKa B HANpsDKEHHE BEJIMYWHON He Oosee
1000 B. K taxum macmtaGHBIM peoOpa3oBaTesiM
OTHOCSITCS JIEKTPOMArHUTHBIE M EMKOCTHBIE TPaHC-
(dhopmaTopbl HampsKEHHUS, PE3UCTUBHBIE U PE3U-
CTUBHO-EMKOCTHBIC ACITUTCIIH HAIPSKCHUS.

Jis ocyIIecTBICHHUST METPOJIOTHYECKOTO KOH-
TPOJS KIJIOBOJIBTMETPOB U BEICOKOBOJBTHEIX Mac-
mTaOHBIX TpeoOpazoBaTeNell CIYKUT CO3JaHHAS B
Benl"'IM BeicokoBObTHAs TabopaTopus

CocTaB BbICOKOBOJIbTHOI0 MCTOYHHMKA

OCHOBHOM COCTaBHOM YacCThIO BHICOKOBOJLTHOM
na0opaTopuu SIBIISICTCS PETYIUPYEMBIA BBICOKO-
BOJIbTHBIM HMCTOYHUK HANpPSKEHUS IEPEMEHHOI0
Toka g0 150 kB, Bxmoudarmommii B ceOs
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