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OBIIWE CBEJEHUS

HasHayeHune u pyHKUNOHANIbHbIE BO3MOXHOCTHU

Ka6enpnsiit npubop UPK-ITPO 20 npennasHaueH ais:

® OIpCACIICHUA PACCTOAHUA OO Y4YaCTKa C MOHUKCHHBIM COIIPOTHUBJIICHUCM H30JIALUA

Ka0es;

® OIpCACIICHUA MECTa O6pLIBa HJIN NICPCITYThIBAHUSA KNI Ka6eJ’I$I;

® U3MCPCHUA COIIPOTUBJICHUA

HU30/IAA0UU,

nuieiida, OMHYECKOH  aCHMMETpPHH,

BHCKTqueCKOﬁ E€MKOCTH BCEX THIIOB KaOellei.

® U3BMCPCHUA IICPEXOJHOTO 3aTyXaHUA KabeJs.

B npubope peanuzoBassl:

e biok HU3MCPECHUA W OOIIYCKOBOI'O KOHTPOJIA IICPEXOJHOI'0 3aTyXaHHs Ha HHU3KOH

4acToTe.
e MPK-ITPO

° qDYHKHI/IH BOJIBTMETPA AJI1 KOHTPOJIA HAIIPSXKCHUA B JIMHUU.

e BriBoj pe3ynbTaToB B IM(DPOBOM U rpauueckoM BHJIE.

e Ha KapTe Ka0eJIs MOKa3bIBAETCSI MECTO HCUCIIPABHOCTHU U 0003HaYEHBI Myq)TBI.

e [lamars xapakrepuctuk 50 pabouux kadeneit, 35 000 map mIaHOBBIX H3MEPEHHIA.

YcnoBus akcnnyatauumu

Temnepartypa okpyskaromeii cpeast
OTHOCHTeNbHAS BIaKHOCThH BO3/lyXa
ATMOc]epHOe aBIeHHe

CepTtudukartbl

ot -20 1o +50° C
10 90% mipu 30° C
ot 86 mo 106 xIla

lNocynapctBennsiii peectp Ne 45327-10. CBuumerenbcTBO 00 YTBEP)KISCHUW THIA

cpencts uamepennii RU.C.34.112.A No40952.

XapakTepucTuku

I/I3MepI/ITCJ'IB TNEPCXOAHOr0 3aTyXaHHUA

YacToTsl HU3MCPUTCJIbHBIX CUT'HAJIOB

800 I';; 1020 I'm; 1200 I'ny

MakcumanpHasi HOTPEIIHOCTh  YCTaHOBKH
YaCTOTHI

1%

Jlnana3oH n3mMepeHus 3aTyXaHus

0 1o -90 nb

MaxkcumanpHasi morpemHocTs  u3Mepenus | £(1%+0,21b) B ananazone ot 0 10 -79 n1b
3aTyxaHus +(2%+0,31b) B nnanazone ot -80 no -90 nb
YpOBEHBb BBIXOJIHOT'O CUTHAJIA -3 nbm; 0 nbm; +3 nbm

MakcumanbHasi TMOTPEIIHOCTh  YCTaHOBKH +0.5 1By

YPOBHSI

BXx01HO€ 1 BBIXOJHOE COPOTUBIIEHUE 600+30 Om




NPK-TTPO

JMarna3oH U3MEPEHUS conporusieHus | 1 kOm — 50000 MOm
W30JISUN

JIAANA30H JIEKTPUUECKON EMKOCTH 0,1 -2000 ud
JIMara3oH n3MepeHus conpotusiaeHus nuieida | 0 — 10 kOm
HCIIBITATEJIbHOE HAIIPSKEHUE 400 B, 180 B
nuana3oH Rno B mecte noBpexaenus nzomsiipu | 0 — 20 MOwM
JIMAMa30H U3MEPEHUsI HAaPSIKEHUSI 0-300B

MaKCHUMajlbHasi MOrpemHocTs  omnpeaenenus | aasi Ro=0-3 MOm
paccTostHus 10 Mecta noppexaeHus nosinuua | 0,1%+1m

MakCHUMajlbHas  MOrpemHoOCcTh  u3MepeHus | 0 = 3000 Om +0,1%+0,1 Om
CONPOTUBIIEHUs HLIeH(Da B JUana3oHe 3kOm + 10 kOm 0,1 xOm

MaKCuUMaJlIbHasa MOrpCIIHOCTDb HU3MCPCHUMA

. +0,1%+0,1 Om
OMHYECKON ACUMMETPUH

MaKCUMaJIbHas1 MOrpCIHOCTb HU3MCPCHUMA
COIIPOTUBJICHH A U30JIAINN

+ 2%+1 kOm

OO61re napaMeTpsbl

IIATaHHE npudopa oT BcTpoeHHoro | Li-lon 7,2B 4,4 A/4

AKKYMYJISITOpa

noTpebisieMast MOIITHOCTh HE 0oJiee 5 Bt
ra0apuThl 130x170x85
BEC 1,3 xr

CocTtaB nsgenusa n KOMNMIEKT NOCTaBKMN

HaunmeHnoBanue KOJI-BO
[Tpu6op MPK-TTPO 20

CyMKa 151 IEpeHOCKH

HabGop nmpoBo10B

3apsiIHOE YCTPOMCTBO
AKKymyasiTop (B mpubdbope)
PyKoBOJICTBO MO 3KCILTyaTaIHH

A

CBeoeHus 0 coaepXaHUM AparoueHHbIX MeTannoB

JIparoreHHbpIX METAIOB TPUOOP HE COJCPIKHT.

Mepbl 6e3onacHocTu npu paboTte ¢ npubopom

[Tpu skcmmyaranuu npubopa U NMpU NPOBEACHUH HAa HEM PEMOHTHBIX PaOOT JOJKHBI
coOyroIaTbecsl  COOTBETCTBYIOIIME TNpaBMia, u3JI0kKeHHble B «lIpaBmiax TexHHYECKOU
9KCIUTyaTalluu 3JEKTPOYyCTaHOBOK MOTpeOuTeNel M MpaBHiiax TEXHUKU O€30MacHOCTH MPHU
9KCIUTyaTalluy 3JIEKTPOYCTAHOBOK MOTPEOUTENEI.



NaHenb pa3bemoB

12B NMATAHUE

© !
3APSAA

|

UPK-I1PO 20 3ATYXAHUE

@ CNC

usB BXOA BbIXo[
@

«12 By» Pa3beM 111 HOAKIIIOUEHNS] BHEITHET'O ITUTAHUS

«IIUTAHUE» Knonka BkiitoueHus (BBIKJIFOUEHUS) MTUTAHUS

«USB» Pazrem USB ni1st cBSI3M ¢ KOMITBIOTEPOM

«A», «B», «C» Pazbembl 1151 ToAKIIIOYeHUS U3MepUTeNbHBIX TpoBo0B UPK-ITPO
«BXO/» Bxox uzmepurens nepexoaHOro 3aTyXaHus

«BBIXO/» BeIxon n3mepurests NepexoHOro 3aTyXaHus

KoHcTpykuust cyMKH npeaycMaTpUBaeT BO3MOKHOCTh MOAKIIOYEHHUS Pa3beMOB, HE
BBIHUMAsI PUOOP M3 CYMKH.



YnpaBneHue

Knonku Ha nepeaneit manenu ynpasisitoT npudbopom. OHU pa3zieneHsl Ha 3 rpyTibl:

KHOHKI/I, BKITFOHAOIUE U3MEPHUTCIIBHBIC PCIKUMBI.

Haxxumats croma

3
1

HkHsist 9acTh MUKTOrPaMMbI KHOIIKA OTHOCHTCS K
YIPaBJICHUIO PeICKTOMETPOM.

— APK-ITPO 20

RUMR  oMKkoCTe  Wwnefih  YTOWKA  BONDMMTP

b uacTota  mopor  3aTyxaHwe

Hapuranuonnsie xHonku AY <«P» u [OK].
HaBuranuoHHble KHONKHM MEPEMEIIAIOT 110 3KPaHY,
kHomnka [OK] 3amyckaeT BBIOpaHHBIN MTyHKT.

—— {PK-TTPO 20

WIONAUMA  GMKOCTE  WNGWd  YTEWRA  BONLTMETP

Ba50s

ypOBeHL  yactora

nopor  3aTyxaWWe  Tect

CDYHKI_[I/IOHEUILHBIC KHOIIKM CJICBA HAIIPaBO.

£
" knonka [KapmaHn]: BBOA W W3MEHEHHE

napaMeTpoB BEIOPAHHOTO Kabes;

' KHOTIKa [MeHI0] COIepKHT JIBa MEHIO.

1-e Haxartue — Menw 1: ynpasneHue
napamMeTpaMu H3MEPUTETHLHOTO SKpaHa Ka)JI0To
pexKuMa.

2-¢ Haxarue — Menwo 2: Cnucok kabeaed u
TJTAHOBBIC H3MEPEHUS.

[%gé] KHOITIKA TIOJICBETKH JUISI paOOTHI B KOJIOIAX

U TEMHBIX IOMEIICHHUSIX. BKIIOYeHHE TOJICBETKH
COKpamiaer BpeMs  paboTsl  mpubopa  0e3
MOJI3aPSIIKH.

—— {PK-TTPO 20

HIONAUMA  eMKOCTE  Wnend

b

i j——
F~

YPOBEHL  wacToTa

YTeYKA  BONLTMETP

nopor  3aTyxaWWe  TecT




BknioyeHue npubopa
Hns Brmouenust npubopa Haxkmute kHonky [[IMTAHUE] na nanenn pa3beMos.
ITosiBUTCS 3acTaBKAa:

M3MEPUTENbHbIN

I | MOCT
NMEPEXOOHOE

SATYXAHWE

Knonkamu ¥ A MOXXHO BbIOpaTh
e l3MepurenbHbI MOCT
e I3mepurens NepexoaHOro 3aTyXaHus
e Jlamee HeoOxoaumo Haxkath [OK].

e [Ipubop 3aOMHUT BHIOPAHHBIN CTAPT U B CIAEAYIOIUN pa3 BKIOYUTCS cpasdy ¢ Bamum
BBEIOOPOM.

Brikmtouenue ocymectisercs knonkou [[IMTAHUE].



NMutaHue npnbopa

3apsad aKKymMysisimopoe.

[IpuGop cHaOXeH BHYTPEHHUM  3apsAHBIM
ycTpoiicTBOM. [l 3apsiga mpoOCTO MOJKIHOYUTE
CETEeBOM ajanTtep U3 KOMIUIEKTa mocTtaBku. [Ipu
3TOM TPUOOpP MOXKET OBITh KAaK BHIKIIOUEHHBIM,
TaK U HAXOJAUTHCA B paboveM COCTOSHUU.

[TonHbIil 3aps OPOUCXOAUT NpuMepHO 3a 4
yaca. Wunukatop «3APAH» Ha nanenu
pa3peMOB  CBUJETEIBCTBYET O  Ipolecce
obicTporo 3apsaa. [lociie moracanust ”HAUKATOpA

12B

- A
3APSA

MUTAHUE

WPK-IPO 20

=
@ usB

3ATYXAHUE

)

BbIX0,

eme B TedyeHuH npumepHo 30  MHHYT
MIPOUCXOUT J103apsil 0 MOJTHOM eMKOCTH.
3amMeHa aKkKyMysisimopos.
AKKYMyJISTOp  JIOCTYNIEH  4Yepe3  KPBIIIKY
npudopa, oOpaTHYO IaHEIH Pa3beMOB.
KoHmposib Hanpsi)KeHusl.

Jst oTmpeseNeHus HaTpPsHKEHUS
WCTOYHUKA  TUTAHWS  BKJIIOYHATE  TpUOOp,

Haxxmute kHomky [OK] um mocne mnosiBaeHus
W3MEpUTENBHOTO 3KpaHa BblOepure Menio 1

(omHOKpaTHOEe HakaTMe KHONKH [Menwo]). B MEHIO 1
HIOKHEH CTpOKe JIIO0Oro peXuMa HaXOIUTCS [LonycKOBbIif KOHTPONb >
MHpOpMAIUA O HANPSUKEHHH Ha ucTouHuke | | eHeparop ha  AB BbIKA
IINTaHUS. HOHyCTI/IMLIe 3HAYCHUA I YcpeaHeHue no 16
= PUnbTp PYYH
aKKyMYJIATOPHOHI 6aTavpeI/1 or 6 B 10 8,6 B. Bo || JIF e BKN
BpeMs U3MEepeHUi pubop Oyner
CHUTHAJIM3H Batapesn 7.2B
poBaTh O paspsAKe aKKyMyJsTopa,
IIOCJIE YETO aBTOMATUYECKH BEIKJITFOUUTCS.
A8MmMOOMKIII0YEHUE.
ABTOOTKIIFOUEHUE cpadaThIBaeT, eciau okono 10
MUHYT HET HaXaTusg Ha KHOMKH. MOXKHO
OTMEHHUTH aBTOOTKIIIOUEHHE uepe3 MeHro 1.
Ilpumeuanue:
Hcrnonp30BaHWe TOACBETKH COKpAIIaeT BpeMs padOThl aKKyMyJsiTOpoB  0e3
TTO/I3aPSIKH.
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U3MEPUTEJBbHBINA MOCT
N3MEPUTEJIBHBIM MOCT MOXKET MCIIOIB30BaThCH IS

¢ U3MCPCHUA COIIPOTUBIICHUS U30JIALNN,

® U3MEpPEHUs IEKTPUYECKOH eMKOCTH U PAaCCTOSHUS 10 MeCTa pa3OUTOCTH map;
® U3MEpEHHUs CONPOTHBICHHS HUIeH(a 1 OMUYECKON aCUMMETPUH,

® U3MEPEHHUsS PACCTOSHUA J10 TIOBPEXKICHUS U30JISILINH;

® U3MEpPEHHUs PACCTOSHUS O MeCTa 0OphIBa Kabes;

e ompeneseHus AIUHbI Kabes;

® HU3MCPCHHI HAIIPSHKCHUSA Ha Kaoere.

BknroyeHue MOCTOBbIX M3MepeHMl71

Ipu BimouyeHun mpubopa BbiGepure U3MEPUTEJIBHBIM MOCT. [lns Bxoma B
MOCTOBBIE H3MEPEHHS T0cTIe pabOThI ¢ U3MEPUTENIEM TIEPEXOTHOTO 3aTyXaHHs CIEIyeT:

MEHHKO 1

o Moct |

e Boiitu 8 MEHIO 1. EOMHNLbI U3MEPEHNS b
MeHepatop 1020 BbIKN

e BriOpate nyHKT MOCT | | e e
YepeaneHue no 001

e Haxarts knonky [OK] mupml-lrp PYYH
ABTOOTKNHOYEHNE OA
Barapes 7,2B

OK

ITocre BKIIFOUCHHA IIOABIIACTCA PEKUM

BOJIbTMETP. AC: ~000.0

B wusmeputenbHOM 5KpaHe NpUOOP BHIBOJUT

OHOBPEMEHHO MEPEMEHHYIO U IIOCTOSHHYIO BC e
COCTaBISIIOLINE HAMNpsOKEHUS B BBIOpPAHHOI AB . ~000.0 _OOO 6
KOMMyTaluu. YOeauTech, 4YTO BO  BCeX - [=000.6

[OK] domnbTp [—] umkn

KOMMYTalUAX OTCYTCTBYCT HAIIPAKCHUC.

BHUMAHMHNE! IIpu6op nsmepsier Hanpsikenue B auana3one 0-300 B.
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YnpasneHue u npoesepka

He mnonkitouass m3MepuTeNbHbIE MPOBOJA, BKIIOYUTE IO OYEPEIUd H3MEPUTENIbHBIE
pexuMbl. Bun sxpaHa nmokaszaH Ha pUCyHKeE.

W3meputenbHbie PEXKUMBI Knomnka OKpaH
} $ } 4 4 =
K[<1: ..... 10 IO
= >
VM30JIALUSA —— AC . KO 50
:I bc > 50 rQ
AB KQ rQ
[OK]l]dunbTp [ Juwnkn
: ]
KABENb 100%
EMKOCTD —— :‘j PR 0.0
F~ AB H Hq)
[OK]l]dunbTp [ Juwnkn
Onuua kab6ensa 01000 71N
[JIEV® |:’:>:£| R b >10
b :>10.0 kO
f a KQ
[OK]l]dunbTp
{ (1l
YTEYKA ':43?' LLinend HE n3MepeH
K= ..... [OK] nowucck
AC : A |
D s L. ~000.1
BOJIBTMETP — e

ab: ~000 .1

+000.0

[OK]dunbTp

[ Juwnwkn
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N3mepumenbHbIU 3KpaH

[Ipubop npoBOAUT U3MEPEHHUS IIEKTPUUECKUX MApaMETPOB Kabessi B U3MEPUTENIbHbIX
pexumax: M30JEALNA, EMKOCTD, HUIEU®. Pexum BOJIBTMETP cinyxur nns
KOHTPOJISI HAIIPSDKEHUS B JIMHUM.

B kaxaoMm pexxuMe Bce M3MEpPEHUs MPOBOISATCS B U3MEPUTEIHHOM 3KpaHe. BepxHss
YacTh KpaHa COJACPKHUT Irpauueckyro mHpopMauuoo. B H3MepUTEIbHOM 3KpaHe pexuMa
N30JIALMSA, nokazaHHOM HUXke, 3TO MHIUMKAaTOp Ru3. B ocTanbHBIX pexumax 3TO KapTa
Kabes.

I'paduueckas [ > K [‘_'] o i i ] E-m T Unaukatop
uHpOpMAIHs o Oarapen
Ctpoku AC : > 50 TQ 780 ~ PesynbTaT
KOMMY TalluK HEER 780 wmQ M3MEPEHUS T10

AB : > 50 rQ M! ) y
- BBIOpaHHOU

OJICKa3KH
[OK]dunbTp [- ] uwnkn KOMMY Tallin

Ha skpan BbIBeJieHbI TPU CTPOKM KOMMYTAIlMH, KOTOpbIE IOKa3bIBAIOT pPE3yJIbTar
m3mepenus: mexay npoogamu AC, BC u AB. Knonkamu A V¥V u3MepuTeNnb BBHIOHpAET
HYKHYI0 KOMMYyTanuio. B BbIOpaHHOM CTpoke MpuOOp HENPEepbIBHO MPOBOAUT M3MEPEHHUS
MeXTy 0003HaYeHHBIMHU MTPOBOJAMH U OJIHOBPEMEHHO MOKA3bIBACT UX B OOJBIIIOM OKHE IS
yan00CTBa YTECHUS.

Pa6oTta ounbTpa ycpeaHeHus

Jlyist ycTpaHeHus BIVMSIHUS TIOMEX MPUOOP B U3MEPHUTEITHLHOM dKpaHe BKITIOYAET (PHIBTP
ycpennenus. Pabora ¢uiabTpa mokazana Oerymieit crpokoit mox AB. Bo Bpems paGoThl
Oeryieil CTpOKH MPOBOJISATCS U3MEPEHHS, KOTOPhIE BBIBOJATCSA B CTpOKe KommyTtanuu. [1o
OKOHYAaHHH, 00pabOTaHHBIN pe3ysbTaT OyneT 3aduKkcupoBaH B OOJBIIOM OKHE, a MPUOOp
MIPOJIOJDKHUT TEKYIIHE U3MEPEHUS B CTPOKE KOMMYTAITUH.

1

} } } } } I
KI<1: . .... 1 ro
AC : KQ >50
bc : > 50 rQ
AB : .... KO r!!
berymas crpoxa INERNREEENT
[OK]dunbTp [—- ] uwnknj

Ounbtp yepennenuss ABTO pabotaer 1mo ymog4YaHUIO TMPU BKIIOYEHUH PEKUMA
N30JIALMA. On 3amyckaercs aBTOMATHYECKH: MPUOOpP TOCTOSHHO TIEpeMepseT
COTIPOTUBIICHUE U30JSILIMU B BEIOpAaHHOM KOMMYyTaIuu. B 00JIbIIIOM OKHE MTOKa3aH pe3yJibTat
ycpennenus guibtpa. B camoil cTpoke kKoMMyTamuu mpuOOp MpOAOKaeT HEmpepbIBHO
BBIBOJIUTH TEKYIINE U3MEPEHUSI.

®unbtp yepennenns: PYUHOM. Buusy skpaHa cTpoka mojckasku: kHomka [OK]
3alycKaeT Py4YHOH (UIbTp ycpenHEeHHs, 4YTOObI IMOJyYHUTh OJHO3HAYHBIM pe3yiapTaT B
YCJIOBHSX MIOMEX.

Py4non ¢unpTp paboTtaer Mo ymonadaHuio npu BkiatodeHuu pexxumoB EMKOCTD u
JTEN®.
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Eme omgna moackaska: KHOMKa P> 3amycKkaeT M3MEpUTENbHBIN IIHKII, 9YTOOBI IPOBECTH
U3MEpEHHs 10 BCEM TpeM KoMmyTanusMm. [Ipubop m3mMepuT ¢ GuIbTpoM 1o oyepenu Bce
KOMMYTAIlid W BEPHETCSI B HMCXOJHYIO CTPOKY. B cocemHmx crpokax OyaeT ToOKa3aH
3a()MKCHUPOBAaHHBIM PE3yNIbTaT, a B MCXOAHOW CTPOKE 3a(MKCHPOBAHHBIA pe3ybTaT OyAeT
Moka3aH B OOJBIIOM OKHE. B camoii cTpoke mpubop MpOJOIDKUT HEMPEPHIBHO BHIBOAMTH
TEKYIINE H3MEPEHHUSL.

MeHro 1

[TapameTrpsl U3MepuTEIBLHOTO LMKIA 3anatoTcss B Mento 1 kaxuaoro pexuma. Bxon

KHOMKOM [MeHio].
Okpan MeHIo paszesieH Ha 3 4acTH pa3HOTO Ha3HAUYCHUS, KaK MOKAa3aHO Ha PHCYHKE.

MEHHO 1
CTpok# 3aBUCSIIHME OT peKUMa MNopor 10 M0
TecToBOE HanpAXeHue 180 B
YcpegHeHue no 16
. o DuneTp ABTO
CrannapTHbIi 670K ”| | Aetootkniouenue BKN
Barapes 7.2B

XoxaeHue mo myHkTam MeHio kHomkamu A V. V3MeHeHHe 3aJaHHOro mapamMmerpa
kuonkoi [OK].

CrangaptHblil 610K (0OLIMI U151 TI000T0 peXXrMa) COJIEPIKUT:

® KOJMYECTBO YCPEAHEHUH (orpenenser BpeMs padoThl GUIBTPA);

e  pexuMbl paGoTsl huneTpa: PYUHOU mm ABTO;

e (yHkuus aBrooTKiIoueHus npudopa (JA — padoraet, HET — Bbikitouena)
[Tocne ycraHOBKM BO3BpaT B U3MEPUTEIbHBIN IKpaH KHONKON <.

MeHro 2

S

Menro 2 BKIIOYAeTCs NMPH MOBTOPHOM HakaTHH KHONMKH Menro. OHO COIEpKUT
Crnucok kabenei - «Bwibop kabenst» u Ilnanosble m3mepenus. Haxumas kHonmky MeHto
MOXKHO epexouTh oT Mento 1 k Mento 2 u oOpaTHO:

Mesro 1 Memro 2
MEHIO 1 MEHH) 2 m—
Mopor 10 o —»| Beui6op kabens
TecToBOE HanpAXeHue 180 B YTeHune nnaHoBbIX
"""""""""""""""""""""""""""""""""""""""" Oara 11.06.2010
YcpegHeHue no 16 3anuck NNaHOBLIX
dunesTp ABTO
ABTOOTKNIOYEHME BKN —
Cesazb c [I3BM
Barapes 7.2B UHdpopmayuna

Bo3Bpar B u3MepuTenbHbli 3kpaH KHonkol 4.
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«KapmaH» Ons kabensi

B «xapmane» Bcernma momeniaercsi BoIOpaHHbBIM u3 Croucka kabenb, 4TOObI MOKHO

OBLIO ONEepPaTHBHO BBECTH WJIM M3MEHHUTH MapaMeTphl kademns. [lo yMom4aHuio B «kapMaHe»
Haxomutcst «Kabenb 100%», st KOTOPOTO MOYKHO BBECTH JUTHHY KaOells B METpax.
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Pexumbl paboTbl

Pexum «U3O0JIALINA»

MN3mepeHue conpoTUBNEHUs U3onaumum

[IpoBoma A u B mnoakimrounTe K >KHJIam
napsl, npoBoJ C — k 3emiie (000JI0UKeE).
[Ipu u3mepeHnn ConpoTUBICHUS U30JIALUU

KabeInb HE00XO0AMMO OTKJTIOYATh oT
MIOCTOPOHHEro  HampsbkeHus.  Bo  Bpewms
M3MEPEHUST HE PEKOMEHJYEeTCs JIepKaTh pyKaMu
H30JITOPbI LITEKEPOB HU3MEPUTEIIBHBIX
1poBoJOB. [Ipy MOBBIIEHHOW BIAXKHOCTU MOKET
BO3HUKHYTh JIOTIOJTHUTEIIbHBII KaHal
MIPOBOJIUMOCTH.

K< 1]

AC : > 50 TQ
bc 2 780 mQ
AB : > 50 IQ

[OK]dunbTp

ro

780
MQ

[ Juwmkn

3apsaka u paspsigka kabensi, cmeHa kommyTtauum AC — BC — AB,

B pexume N3OJIALMA nepen nHauanom
paboTtel (umbTpa Kabenb 3apsSKACTCS TECTOBBIM
HanpsbkeHueM. [locne 3apsna pabotaer QUIBTP
ycpenHenus.  Ilpomeccsl  compoBOXKIaroTCs
Oeryuiei CTpOKOH.

[To ymomuanuto padoraer ¢punstp ABTO,
MO3TOMY HaXkKaTue JII0O0ON KHOIKU cpabaThiBaeT
He cpa3y. Cruenyer ylepKuBaTh KHONKY [0
Havajga paboThl pas3psaa: TMOSBISAETCS CIIOBO
«pazpsim». [Ipu cmene kommyrtanmun AC-BC-AB
TIPEIbITY I KOHTAaKT aBTOMAaTHYECKH
paspskaerca. To ke caMoe MPOUCXOAUT NpPH
BBIXOJIE U3 PEXUMA.

T T T T : q:-
K[« ] 1 rQ
ac = .... ko] >5(
bec g > 50 rQ
AB : . KQ rQ

paspsaa innn

[OK]dunbTp

[ Juwmkn

YctaHoBKa TecToBoro HanpsixeHus 400 nnm 180B

Hns  ompenenenus AedekTa  HU3OJIAIUN
TpebyeTcs mojiaBaTh Ha Kaleab HaNpsbKeHUE He
menee 400B. MHorma nu3aMepurensiMm HEOOX0IUMO
MIPOBECTU U3MEPEHUS CONPOTUBIICHUS U3O0JISIIINH,

HE  OTKJIIOYas  3alluTy Ha  HUMIIOPTHOM
obopynoBanuu. Jlns storo B mpubope
MIPeyCMOTPEHO MTOHIKEHHOE TECTOBOE

HanpspkeHue 180 B. Ilpu mepBoM BKIIIOYEHHH
npuboOp BKIIIOYAET TOHMW)KEHHOE HAIpsDKEHUE
180B. Ecau Bol yctanosunu Hamnpspkenue 400B,

npubop o3T0 3amoMHUT. llpm  cremyromem
BKIIIOYCHUU TIpUOOp OyAeT BBICTABIATH TO
HampspKeHWe,  KoTopoe  Bwl  ycraHOBWIM

MIOCJIEIHUM. Y CTaHABIIMBACTCS MCIBITATEILHOE
HanpsbkeHue B Menio 1 B myHkre <Tecr.
Hanpspkenne™> kaonkoi [OK].

= MEHIO 1

Mopor 10IQ
TecToBOE HanNpsXXeHWe 180 B
YcpeaHeHue no 16
duneTp ABTO
ABTOOTKNIOYEHUE BKN
Barapen 72B
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NMoporoBoe 3Ha4yeHue

BepxHsis monocka-MHIMKATOp MMUTUPYET
JIBUKEHHE CTPEJIKM JI0 IIOPOrOBOIO YPOBHS,
caMUM  IIOJIb30BaTEJIEM

yCTaHaBJIMBAEMOTO : ; : T T
(BeqiMuMHa ToOpora yka3zaHa IOJl WHIUKATOPOM K[< ] 1 ra
crpaBa). OT0 yA00HO MpH paboTax Mo MpUeMKe-
cnade kabens, 4ToObI cpazy BUIETh JTIOCTHIKECHUE AC : > 50 TIQ 780
nopora. Korma BeiauunMHa — CONPOTHBIIEHUS bec 780 mQ
M30JSIIUHA TIPEBBICUT IOPOTOBBI YpPOBEHb — AB : > 50 TQ MQ
nogaeTcsl 3ByKoBoi curHai. B Mento 1 MoxHO
yCTaHOBUTH Jt0G0i mopor or 1 MOwm no 50 [LCK1lduneTp [> Juwxn
I'Om. Ilo yMomuaHuil0 TIIpu  BKJIIOYEHUU
ycta"asiuBaercs 10 'Owm.
Pexum «EMKOCTb»

N3mepenuss ¢ NacnopTHOM TOYHOCTBIO
MPOBOAATCS Ha KabelasiX ¢ CONpPOTHUBICHUEM
mueiidpa 1o 2 kOm (60 kM MarucTpais u 15 kM |
I'TC) u ¢ conpoTUBICEHUEM HM3OJISIIIUN HE MEHEe KABENL 100%
50 xOm. MWudopmanus Hag  CTpOKaMHu AcC 39 9
KOMMYTallUd TIOKa3blBaeT KapTy Kabens u b e 39 s; .
paccTosiHue 10 OOpbIBA, IEPECUUTAHHOE II0 AB . H(D
emkoctu kabenst u3 Cnmcka. Eciu Bel He
BeIOMpanu kabenb u3 Crucka, npuOop 1O | |[[OK]dunsb Tp [>Jumekn
ymomyanuto BKIrOUHT «Kabens 100%» 0e3

KapThbl U paCCTOAHUA.

B pexume «k EMKOCTD» MOHO BKJIIOUHUTH JOITYCKOBBIA KOHTPOJIb:
B MeHro 2, CTpOKa <HH(bopMauI/I;1>, janee <Jomyck>.
[Ipu BKITFOUEHUH TaKOTO KOHTPOJISI IPOUCXOAUT 3BYKOBOE OMOBEIICHUE TTPU

nmonagaHuu B SaHaHHLIﬁ Auaria3oH.

Pexum «LUJTIEU®D»

B  wu3smepurenbHOM  9KpaHe  TpuOOP
HEMPEPHIBHO M3MEPSIET CONMPOTHUBIEHUE NuIekpa
Mexay mnpoBomgamu A u B. UToObl m3MepuTh
nuieid ¢ MakCUMaaTbHOW TOYHOCTBIO, BKITIOUHUTE
¢weTp kHomkoi [OK]. B BepxHeit wuactu
HKpaHa mpudOp Moka3bpIBaeT AMUHY Kademns. Eciu
JUIMHA Heu3BecTHa U B Crniucke BbiOpaHa «Mapka
Kabens», TO MNpUOOP PACCUUTHIBACT JJIUHY
kalenst Mo BbIOpaHHONW Mapke M TemIepaType
IpyHTa.

A napa
B:
OnuHa kabensa 01000 (HH

347.1
Q

R wnemnda

ab 347 (0 |

[OK]duneTp
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U3mepeHue oMuYeckol acuMmMmempuu

3aMKHHTE WCIBITYEMbIC JKWIBI Ha JAIbHEM
KOHIIE MEXIy co00i 1 Ha 000JI04Ky Kabemns (Wiu
Ha moOyro oOpatHyro xuiy). [IpoBoma A u B
MOJIKIIFOUUTE K MCIIBITYeMBIM Xuiam, mpoBoa C k
o6omnouke (eciim C HE MOAKIIOYECH, OYJIET CUTHAJ

A napa
B

obornoyka
C

Menro 1 pexuma IIIJIEAD

Ryt > 20 MOwm).
B pexuve IIJIEM® Brmtounte QUIBTP. | | == MEHIO 1
ITocne pabGoter Oerymieit  CTpoku  mpuodop Koppekuus Hyns >
3alIOMHUT COMPOTHUBJICHHE HUIeHDa. _Omirieckan acummerpwn >
Boiinure B Mento 1 u BeIOEpHUTE MyHKT YcpeaHeHue no 16
< > dunsTp PYYH
OMI/I‘{.aCI/IMMeTpI/IiI . 3amyck W TIOBTOp A oueHIe BKN
n3Mepenus kHonkoi [OK].
Bartapesn 7,2B
Bosabmmemp u 2eHepamop
AC : =]
B  wu3MepurensHOM ~ DJKpaHe pexwmma || BC: o ... ""01 1 2

BOJIBTMETP mnpuGop BBIBOAUT OZHOBPEMEHHO
IIEPEMEHHOE M TOCTOSHHOE HanpsLDKEHUE B
BbIOPaHHOM KOMMYTaIHH.

ab: ~011.2

[OK]dunbTp

Mento 1 BombTMETpa COAEPKUT (YHKIIUIO
reHeparopa

I'eneparop npenHasHayeH AJi MOUCKA Mapbl
Ha JaJbHeM KOHIIE Ha 4yactore okoysio 500 I'm.
Curnan nojgaercst Ha Ty KOMMYTaIUIO, ¢ KOTOPOM
Bei Beimuim B Menwo 1. Ecniu Bel npoBogunum
W3MEPEHHUs] HampsbkeHus Mexay A u B, To
reHepaTop mojacT curxHai B nmapy AB (mokazano B
CTpOKe).

Knonka [OK] wu3meHser  cocrosiHue
reseparopa. Bo3sMoXHBI UETBIpE COCTOSHHUS:
1. BBIKJI
2. HEIPEPBIBHBIH (curnan 500 ')
3. UMITVJIbCHBIM (curman 500 T ¢
XapaKTepHOU may30ii)
4. JIBYXTOHAJIbHBIV CUTHAJI

MEHIO 1
[onycKoBbIil KOHTPONbL >
leHepaTop Ha AB BbIKN
YcpeaHeHue no 16
PunwTp PYYH
ABTOOTKNIOYEHNE BKn
Barapesn 7.2B
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Nokanusauus yteuku

Mocm nocmosiHHO20 MoOKa

OrmpenienieHre PacCTOSIHUS [0 MECTa C MOHMKEHHBIM COMPOTHBICHUEM H30JSIAH
OCHOBAHO Ha HM3MCPCHHH IOCTOSHHBIM TOKOM COIPOTHBJICHHS JKHIIBI 10 MECTa yTCYKH.
COBpeMEHHBII MOCT MOCTOSIHHOTO TOKa B WHOCTPAHHOW TPAHCKPHIIIUHM YaCTO HAa3bIBAIOT
Resistance Fault Locator — «pe3ucTHBHBIN JIOKATOP YTCUKUY.

R1b - conpoTuBneHne Xunbl 40 yTe4YKn

!

| e— |
el
yTeuka Ha obonouky
NN APYryro Xuny

UtoObl NpOBECTH HU3MEpPEHHUs, HEOOXOAMMO BKJIOYUTH YydacTok ¢ Rlb B
JIEKTPUUYECKYIO Lienb. [ 3TOro Hy>KHa HEMOBpEXIeHHast oOpaTHas Jkuiia B Kabene:

AmnepmeTp
BonetmeTtp -
l obpaTHbIA NpoBog,
/ XKuna c yTeuKkoun
R1b
A 1

yTeyka Ha 06onouky
NNV APYTYH XUy

WCTOYHMK HanpskeHus

OOparHas Xujla UrpaeT PoJib U3IMEPUTEIHEHOTO MPOBO/A BOJIBTMETPA LIS N3MEPEHHS
najieHus HarpspkeHust V Ha ydactke ¢ R1b. 1o 3akony Oma

Rm=¥

Texuunyeckass peanuzanus (HECMOTPS Ha OYEBHAHYIO MPOCTOTY HAEU) AOCTATOYHO
CJIOXKHA.

OOpaTHas xuna. ComnpoTHBIEHHE H30JALMKA OOPATHOTO MPOBOJA JOJDKHO OBITH
MHOTO OOJIbIIIE CONPOTUBIICHUSI HCCIEAYEMON YyTEYKH. BONBTMETp MOIKEH IOKa3bIBATh
HampsbKeHrne uMeHHo Ha R1b.

Ecim Ha oOparHOM mpoBoAe IIOXas W30JALMA, TO JO BOJIBTMETpPA IOWIET
HeNpaBUIIbHOE 3HaYCHHE HanpspkeHus. s odecnedueHust TOUHOCTH U3MepeHuit R uzomsuun
00paTHOW XWIIBI TOJDKHO OBITH 1O KpaitHeld mMepe B 400 pa3 Gosbiie moBpexaeHHOW. s
BBICOKOOMHBIX YTEYEK TaKOe IPaBWJIO BBINOJHHUTH JOCTATOYHO cioxHO. Ecnu Benercs
nouck yredkd B 50 MOM HeoOXonmuMo HaiTh o0paTHBIN MPoBOA ¢ m3oisuel He Xyxe 20
I'OM. D70 npUHIMNHATBHOE OTPaHUYEHHE JIOKAINU3ALUU YTEUeK.
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Hcrounnk Hanpstkenuss. B npubopax cepum  HPK-IIPO  wucnbiTatensHoe
HanpsbkeHue 400B, 4To mMo3BoNsSeT HCClIeAOBaTh Kabelu €O CIOXKHBIMU YTEUKaMu C
XapakTepHbIM cornpoTtusieHreM a0 20 MOwm. HcnbiTarensHoe HampshKeHHE MOJAeTcsl Ha
MOBPEXJICHHYIO JKWJIy OTHOCUTENIBHO 3€MJIM, YTO NPUBOAUT K 3apsany eMKocTH. Jlis
M3MEpeHus cllaboro ToKa YTE€UKH, HE0OXOAMMO 3aBEpIIUTh Ipoluecc 3apsaa. CrenuanbHble
CXEMBI JOJKHBI YCKOPATH 3apsi]l AJIMHHBIX JIMHUH, 00/1aJal0IKX 3HAYUTEIbHON €MKOCTBIO.

BoabT™merp U amnepmerp. Tok yepe3 yreuky B 50 MOM ot ucrounuka 400 B
cocrtaBnsieT Bcero 8 MKA. [lns obecniedenus tounoctu 0,1% ero HeoOXoauMo M3MEpPSTH C
pa3pelnieHueM He Xyxke 8 HA.

[Tanenne HampspKeHUs HA y4acTKe MEAHOW KWl auaMeTrpoM 1,2 MM anmuHOi 1 KM

cocrtapisieT Bcero 130 MxB. OTo HanpsikeHre HEOOXO0AUMO U3MEPSATH C TOUHOCTBIO HE XYyXKe
0,15 mxB.

CradtniabHocTh M3MepeHHMil. l3Mepenuss HeoOXOAMMO NPOBOAMTH Ha JIMHUSIX, B
KOTOPBIX BCErJa €CTh IMOMEXM, 3a4acTyl0 IPEBBIIIAIONINE YPOBEHb IOJE3HOIO CHUTHAaja.
[Ipomeccrl, Kak TpaBWIO, HECTAOWIBHBI W BCE HU3MEPEHHUS HEOOXOIUMO TPOBOAUTH
OJIHOBPEMEHHO.

CoBpeMenHblii MocT. VicTopudeckn Ui pemieHHsl 3TUX IMPOOJIeM MOBPEXKICHHAS
KWJa BKIIOYalach B CXeMy Kiaccudeckoro Mocra (Myppes wim Baprnes). Mocr
YPaBHOBEUIMBAJICS, YTO IO3BOJSUIO JOCTHYL JOCTATOYHOW YYBCTBUTEIBHOCTH METO/AA U
3aMTBl OT TOMeX. B coBpeMeHHBIX Merofgax 3Toro 3¢p¢eKTa TOCTHraloT 3a CYeT
npuMeHenus MHoropaspsiiHoro ALl u  mmudpoBoit  o0pabotku curHana. Ilpuuem
KJIACCUYECKHE MOCTOBBIE METO/Ibl HHTETPUPOBAHBI B OJMH H3MEPHUTEIILHBIH MTPOIIECC.

Memod Kyncpmronnepa

Ecim He ynmaercs momoOpaTh oOpaTHyI0 >Xuiy ¢ coorHomenue 1o Ruz>400,
KOppekTHbie n3MepeHus R1b HeBo3MokHBI. M3 3TOr0 mpaBmia €cTh OJHO MCKIIOUCHHE —
Korja o0e JKUJIBI TIOBPEXJICHBI B OJIHOM MecTe (Hampumep, ToBpexjaeHa mydra). B arom
ciydae ucnosib3yroT meton Kyndmromnepa (K-tecr).

obpaTtHas xuna

| S | | I |

R1a R2a

R1b R2b
A Rl | M|

nceneayemasn XKuna

RyT_b RyT a

3Has cooTHomeHne Ru3 aByx *xui — mioxoit RyT_b u otHOcuTensHO Xopormieid Ryt _a
— MOXHO OIPEJEIIUTh MECTO TOBPEXKIEHUS OOBIYHBIM MOCTOBBIM MeTOAOM. J[ist aToro
nepen m3MmepenueM R1b Ha xomoctom Xxomy HeoOxomammo u3Meputh koddduiment K,
OTpakaloIUi OTHOLIEHHE Ru3 ABYX »KUII:

K=2Ryr_ b /(Ryr_a- Ryr_b)

Koapduuuent K mokaspiBaer mompaBky, KOTOpyto BHOcHT MeTon Kymdwmionnepa B
MocCTOBBIe M3Mepenus. Ecau Ru3 xopomreit sxuiibl Topasno 6ombiie mioxoi, To K ctpemurcs
k 0, To ecTh mompaska B MeToze Kyndmromepa HyneBasi, U ciaydaidl CBOJUTCA K OOBIYHOMY
MOCTOBOMY HU3MEPEHHUIO.
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[Momumo mompaBku, kodpdummeHT K oTpakaeT 1OBE CyIIECTBEHHBIC BEIMYHHEI,
xapaktepusytomue u3Mmepenus. Koadpduumenr K  mnokassiBaeT  JONOJHUTEIbHYIO
norpenrHocTs Metona Kyndmromnepa:

A=K ABoB , rne ABy B— ocHOBHas mOrpenIHOCTs MOCTOBBIX U3MEPEHHIA.

[Tpu K<<0,1 momonHUTENBHAS MMOTPEITHOCTh U3MEPEHUI He3HauuTenbHa, pu K> 0,1
JIONIOJTHUTENbHAS TOTPEIIHOCTh CTAHOBUTCS CPABHUMOM ¢ OCHOBHOM, a mpu K>1 (Ra < 3Rb)
JOTIOJHUTENbHAS MTOTPEIIHOCTh BO3PACTAET HACTOJBKO, YTO BO3MOXKHBI TOJIBKO OLICHOYHBIE
U3MEPEHUSL.

Ecnu >xumnbl moBpexieHsl HE B OAHOM MecTe, To MeTon Kymndmronnepa HenmpuMeHNM.
B sToMm ciyqae K-tecT mokassiBaeT JONOJHUTENIBHYIO IOIPEIIHOCTE U3MEPEHUM MOCTOBBIM
METOJIOM M3-3a TUIOXOT0 COOTHOUICHMS M30JIALUH JKATL:

g K<0,1 A =KL, roe L — miuna xabens.

Kak yxe roBopuiock, Ipu XOpomieM coOoTHomieHuu u3oisiuu xwi K — 0. [pn
cootHomenun 1:400 K=0,005. Ilo mepe cOmmwkenus Ruz aByx ki koapduuuent K
BO3pacTaeT, BO3pAcTaeT M BO3MOYKHAS MOTPEIIHOCTb H3MEPEHUH OOBIYHBIM MOCTOBBIM
metozoM. Ilpu K=0,1 norpemnocts Moxet nocrurate 10% niaunbl kabens. JlocTroBepHbie
U3MepeHus Janee HeBo3MOXKHBI: mpu K>0,1 morpemHocTh emie Bo3pactaeT (3aBUCHMOCTh
HEJIMHCIHAS).

OTu cilydad MOKHO YCJIOBHO Pa3ZelIuTh Ha TPU CTENEHHU YIPO3bl, CIPyNIHUPOBAHHbIX,
KaK 3TO II0Ka3aHO B TabuIIe:

K Crenenb He Kyngwmronnep Kyndmromnnep Ra
YTpO3bI ITorpemnocTh ITorpemHocTh
0,01<K<0,1 | cunss 1-10% JUIMHBI | IPEHEOPEKUMO
Buaumanue! Maja
0, I<K<1 Kenras >10% Oro JHOJDKEH | cpaBHMMa ¢ | <100 xOm
ob1Th Kyndmromnep! OCHOBHOM
K>1 M3MEPEHUS] HEBO3MOXHBI | TOJIBKO < 20 kxOm
OLIEHOYHbIE
W3MEpEHUs

B Tabnuie yxazaHbl Taxke orpaHUueHus 1o RU3 KUkl A: IPU CONTPOTUBIICHUSIX HUXKE
20 kOm meton Kyndmiomiepa naet He10MyCTUMO OOJIBIITYIO MOTPEIIHOCTb.

Buumanue! TlpuGop mnpousBener uaMepenust npu o0bix 3HaueHusix K. Onnako

U3MEpUTENb JOJDKEH CTaparbes Mono0paTh oOpatHyro >kuiny ¢ HaumensmnM K. Ilo
BenuunHe K OH CyIUT 0 IPUMEHUMOCTH METO/1a.
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UHmeepanbHasa peanu3sayuss Mocmoebix Memodoe e UPK-IMTPO

B UPK-ITPO o6b1ynbIil MOCTOBOM MeTon U MeToa Kymndmronnepa MHTErpupoBaHbI B
OJIMH M3MEpUTeNbHBIN mporecc. V3Mepurento He NMPUXOAUTCS BBIOMPATh HYXHbBIH METOJ,
TaKk Kak IpoLeaypa U3MEPEHHUsl HCIONb3yeT UX HocieaoBarenbHo. Kak opraHus3oBaH 3TOT
npouecc?

1. Ha nepBoM sTane n3Mepurenb BbIOMpPAET MJIOXYI0 M XOPOUIYIO XKWy, u3Mepsis Rus.
[Ipu 3TOM OH KOHTPOJUPYET COOTHOLIEHUE U3OJSLUU KUJI, U3MEPsist KOOPPUIUEHT
K.
=
K[<]: 0.110 1 ro
ac 80 ™ 80
BC 4.2 M
AB 84 M MQ

[OK]duneTp [— ] uwuknj

Jns  yMEHbBIIEHHsI TOTPEITHOCTH HEOOXOIMMO TOoM00paTh OOpaTHYIO KHIYy C
HauMmeHpinM K. Eciam HET yBEpEeHHOCTH, YTO KWJIBI MOBPEXKICHBI B OJHOM MeECTE, IS
nacnopTHoi TouHoctu HeobxonuMm K<0,005. B ciyuae Kyndmronnepa (ectb yBepeHHOCTb,
YTO >KUJIBI TTIOBPEKICHBI B OJJHOM MECTe) JODKHO ObITh BhIoNHeHO ycnoBue K<1 u Ra>20
KOM, HHa4e BO3MOKHBI TOJIBKO OIICHOYHBIC N3MEPEHHUSL.

Benuunna K xpanurtcs B namstu npudopa.

2. Bropoii sTan cBogutcs k m3Mepenuto R1b. J{ns storo xumbl A u B Ha ngampHem
KOHIIE 3aMBIKaIOT, 00pa3ys nuieid, U MOAKIIOYAIOT K COOTBETCTBYIOIIUM KJIEMMaM
npubopa. [Ipubop Mo omnucaHHOW BBIIIE MOCTOBOW CXeMe H3MEPEHUU MPOBOIMT
CHavaia M3MepeHus nureiida, a 3aTeM PE3MCTHUBHOE paccrostHue a0 yreuku R1b.
[Monmyuennoe paccrosuue R1b mpubGop cpaBHMBaeT ¢ TOJIHBIM CONPOTHBICHUEM
JKUJIBI, TIONYYEHHBIM U3 COMpOTUBIeHUs nwiekda (momoBuHa muwiekda st

CUMMETPHYHOTO Kabess). PaccTosiHue 0 MOBPEXKICHUS BBIPAKAeTCs B MPOIEHTAX
el kabemns: Xb% = R1b/ 0,5Rmun

—————

MoBpexXxpmeH YyuYyacTOoOK: 01

83.4
%

[OK]lnowucck

083 .4 %

[Tomyuennoe 3HaueHue npPUOOpP KOPPEKTUpPYeT ¢ momolbio Kodpdunenra K,
XpaHsmerocss B MmaMsaTH mnpubopa. M3Mmepurenb MOXET CpaBHUTh pACcCTOSIHHE TIO
Kyndmromnepy Xxb ¢ paccrosarem Xb. Ecnu onn paszusaTes (kak B IPUBEACHHOM IIPUMEpE),
Uy U3MEPUTENS €CTh YBEPEHHOCTb, YTO BCE JKUJIbI IOBPEXKCHBI B OTHOM MECTE, OH JIOJIKEH
BOCITIOJIb30BaThCs pe3ysibTaroM Xkb, mamsTyst 00 orpaHHYCHUSIX U3 TAOJIHIIBL.

Eciu y xun A u B noBpexnenune HE B ogHOM MecTe, HENb3sl MOJb30BAThCA
nonpaskoit Xkb: morpemHocTs B TakoM cityuae Mmosket gocturath 6onee 10% (K>0,1).
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PaccmosiHue 0o noepexxoeHusi 8 Mempax

BBoa anunbl. Mtak, no ymonuaHuto npudop AaeT mokasaHus 10 noBpexaeHus X% B
NpPOLEHTaX AIUHBI Kabeys. UToObl MOMY4YUTh PAcCTOSIHME 10 HMOBPEXICHHS B MeETpax,
HeoOXoauMo paccTosiuue X% YMHOXHTh Ha JUIMHY KaOens. DTy UIMHY NPUOOp MOXKET
B3iATh M3 MNaMATH (€cIM OHAa TaM XpPaHUTCS), WIM H3MEPUTENb JOJDKEH YKa3aTb ee.
[Ipouenypa BBoJa HAIUMHBI MakcUMaidbHO oOnerdeHa. Tectupyemblii kabenb Bcerja

0

HAXOJHUTCSl B «KapMaHe» npudopa. JloctarouHo Haxkath kKHoOmKy [KapmaH] - U BBECTU
mny. [locnie BBoja ayuHbl Kabenst mpuOOp MOKAa3bIBAaET PACcCTOSHUE JI0 MOBPEKICHUS B
METpax.

Cnucok kabeneil. MoxHO 3anucaTh JJIUHY Kabenst U coxpaHuTh Kabenb B Crucke
kabeneit. Ilpubop Oyzner XpaHUTh JaHHBIE MO Kabeno B cBoed mamsaTu. M3meputento
JIOCTaTOYHO Tepe]] U3MEPEHUSIMU BbIOpaTh HYKHBIM Kabenp u3 Crnucka — u npubop cpasy
OyZeT yKa3blBaTh pacCTOSIHUE 10 YTEUKH B METpax.

Jns  kaOened, COCTOSIIMX M3 YYAaCTKOB C pasHbIMH JHAMETPAMU KW, 3TO
€MHCTBEHHBII CIoCcO0 MOJy4uTh Cpa3y MNpaBUIbHBIA pe3yibTar. Ecium mpocto BBecTH
JUIMHY Takoro kKabess B mpubop, pe3ynbraT OyieT HeBepHblil. HeoOxonumo yka3aTh JUIMHY U
JMaMEeTp >KUJIbI Ha KaXKJ0M y4acTKe.

VYnobuee Bcero BHecTH Kabenb B CHHCOK Ha KOMIIBIOTEpE M 3aKadyaTb B MaMsTh
npubopa. CHMCOK MOXKHO BCerja ckadaTth ¢ Hpubopa U OTPENaKTUPOBATh, UM MOKHO
obmenuBatbcs Mexay npudopamu MPK-TTPO (pa3ubix Mozeneii u Bepcuil).

Ecnu xabenp W3 pa3HbIX y4yacTKOB He BHeceH B CIHMCOK, MOXHO BOCIIOJIb30BAaThCA
roToBbIM ImabsoHoMm 3amucu B Crucke «01-s 3amuch» M BHECTH B Hee JaHHbBIE BCeX
yuactkoB. CoBeTyem 3ape3epBupoBath «01-s1 3amucCh» I TaKUX CIydaes.

Jiuna mo u3MepenHomy uuieiidy. Eciu usmeputens He 3HaeT JUIMHY KalOers,
MpuOOp MOXKET paccuuTaTh €€ MO0 H3MepeHHoMy nuieidy. s sToro mepen Hadaaiom
u3MepeHuil nosb3oBarens B Crucke kabeneil BeIOMpaeT ciykeOHbIM kabenp «Mapka
Kalens», U B «kapMaHe» (KyJAa MmoMeniaercs ciay>KeOHbI Kalenb) yCTaHABIMBAET HY KHBIN
TUN Kabens MW Temmeparypy rpyHTa. Ilpubop mnepecuuTsiBaeT UIMHY Kalens 1O
M3MEpeHHOMY HuIeidy Ansi BHIOpAaHHOTO THMa Kabens W TemmepaTypbl rpyHTa. To4HOCTB
pacueTa Mo H3MEepeHHOMy mnulel(y, Mapke Kabelas M TeMIlepaTrype TIpyHTa 3aBelOMO
OrpaHHUYEHa.

Ymo nopoxxQaem owubKu npu noucke noepexxoeHus ?

[TpuGop mNO3BOJIAET € BBICOKOH TOYHOCTBIO OINpPENENATh PACCTOSHHE 0 MecTa
MOBPEXJCHHUST M30JSIMU C MEpeXOAHbIM compoTuBieHueM nedekta ot 0 1o 20 MOw.
OI[HaKO CJICAyCT IIOMHHUTL, YTO HOaXC I/II[eaJIBHBIf/i HpI/IGOp HCO6XOI[I/IMO HUCIIOJIBb30BAaTh
IIPaBUJIbHO, MHA4Y€ MOTYT BO3HHMKAaTh CYIIECTBEHHbIE OIIMOKM HE U3-3a MOrPEHIHOCTU
pubopa, a u3-3a HEKOPPEKTHOM paboThl. Kakne xapakTepHble OIIMOKM MOTYT IPUBOJIUTH K
HEBEPHBIM pe3ysbTaTam?
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He ogHO noBpexaeHue Ha Kabene

Ha kabene BoBpeMs He ObUIM MPOBEIEHBI IUIAHOBBIE M3MepeHUs. [lpu 3ToM Moryt
BO3HUKATh TOBPEXKACHHUS W3OJSIHH, O KOTOPbIX HE JOrajblBaeTcs IOJIb30BATENb
anmapatypbl. Hampumep, cHavana «3arekyia» ogHa My(pTa W COMPOTHBIICHUE W3OJISIIMHA B
HEeH MOHU3UI0CH 10 8 MOM.

; 8 MOwm

KaGenp mnponomkany 5KCIUIyaTHpOBaTh, IMOKa B JApyrod mydre He MPOU30ILIO
MOBPEXKICHUE U CONMPOTHUBIIEHUE B Hell moHu3uiaoch 1o 1 MOw. [lepBas mydra HaxoguTcs
Ha PacCTOSIHUM 2 KM OT CTaHILIMM, a BTOpasi Ha paCCTOSHUU 5 KM.

< 5 KM

L

v

—2 KM

;SMOM ; 1 MOwm

Bce MOCTBI MOCTOSIHHOTO TOKa YCTPOEHBI TaK, YTO ONPENEIAIOT OJHO MOBPEKICHUE.
JIBa OBPEKICHUSI, HAKIIABIBASICH IPYT HA JPYTa, Tat0T CMEIIAHHY IO KapTHHY .

< 5 KM

1€

A\ 4

—2 KM

MHumMoe nospexaeHue
« 4 570 KM

L »

B Hamem ciywyae 5TH aBa moBpexieHUs OyayT AaBaTh KapTHUHY, Kak OyATO OJIHO
noBpexaeHue ¢ conporuicHueM 890 kOm HaxoauTtcs Ha pacctosaun 4 kM 570 M. Konats
TaM O€CII0JIE3HO.

HeTouyHana anuHa kabens

UT0oOB! MOTYYUTHh PACCTOSTHUE B METpax, NpUOOpPYy HaJ0 OTHOCUTEIHHOE PACCTOSHUE B
MPOIEHTAaX YMHOXHTh Ha BBEACHHYIO M3MEpHUTENeM JUIMHY kKalens. Bor 31eck nosBisercs
BO3MOXXHOCTh OIIMOKHU. B 01HOM citydyae u3MepuTean yKa3blBatoT NPUOIU3UTENbHYIO JJINHY
kabens — Harpumep, 3 400 M, a Ha camoM nene anuHa kadens 3450 m. Eciau noBpexaeHue
HaXOJUTCsl TOocepeinHe, TO Heyka3aHHble 50 MeTpoB, YMHO)XEHHbIE Ha OTHOCHUTEIIbHOE
paccrosiHue, 1aayT omuoOKy B 25 M. Ecniu yka3piBaeTcst npuOIu3uTeNnbHast IJIMHA Kalels, TO
Jdyd4llle TPOBOJUTH M3MEPEHUS C TOro KOHIA, K KOTOpoMy Ommke nedekr, uToObl
MUHHMM3HPOBATH OIIMOKY M3-3a HETOYHOTO YKa3aHUS JITHHBI.

B npyrom cnyuyae u3MepUTeNnu NOJB3YIOTCS CHEIUATbHON (QyHKIMeH mnpubdopa,
KOTOpasi pacCUMTHIBACT JJIUHY KaOens Mo H3MepeHHOMY Huieiidy, ecnu ykazaHa Mapka
kabenms W Temmeparypa TouBbl (MyHKT «Mapka xkaOems»). OIHAKO HCIONIB3yEMBbIC
CIPAaBOYHBIC 3HAYCHHS YJIEIBHOTO CONPOTUBICHHUS KB Kabedast MOTYT OTJIMYaThbCs OT
peanbHBIX B IPAaHUIIAX TEXHOJIIOTUU U3roTOBIEHUs Kabens. [Ipuunns! 1Be:

a) 3HAYUTEJbHBIN pa30dpoc B peajbHBIX 3HAYECHUSAX MMOTOHHOTO COMPOTUBIICHUS KUJIbI
s kaOened OAHOM Mapku, HO CHENaHHBIX B pa3HOE BpeMs WIM Ppa3HbIMU
npousBogutTensmu. Tak s kabenmss TIIIbm  3aBOA-MPOM3BOAWTENH JAeT 3HAYCHUS
IIOTOHHOTO ~ CONPOTHBIEHMs, TrAe pa3dpoc cocraBiger Oonee 6%, dyro gacr
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COOTBETCTBYIOIIYIO OMIMOKY B ONpeaeieHun pacctosHus. s ydactka B 10 kM ommbOka
coctaBuT 600 m!

0) TemmepaTypa TOYBBI JAJI€KO HE BCETJAa HM3BECTHA M MEHSETCS BIOJb KaOels.
Omunbka B 3alaHUM TEMIIEpaTyphl KaOesst BCEro B 5P°%PC NpUBET K OUIMOKE B ONpe/ieIeHu!
paccrostaus 6omee 6%. J{ns yuactka B 10 kM ommbka coctaBut eme 600 m!

W3mepurensM cienyeT NOMHUTb, YTO KOTAAa OHM IOJB3YIOTCS (yHKLHMEH pacueTa
JUIMHBL TI0O Mapke Kalels W TeMmIlepatrype, OHH 3aBEIOMO IOIYYal0T MPUOIM3UTEIbHBINA
pe3ynbTatr. TouHBIN pe3ynbTaT MOXKET ObITh OJYYEH, €CIIM BBE/IeHA TOUHAs JIIMHA Kabes.

He ynaeTtcs nogo6paTbh XOpoLUy Xuny

Ecnu moBpexaeHsl Bce KWIbl KaOens, TO Ha OOpaTHOW Kuje TOXe Oyner
noBpexaeHue. Toraa 3TO MOBPEXKACHHE HAJIOKUTCA Ha IEPBOE IMOBPEXKACHUE U AacT
CMEIIEHUE pe3yJibTaTa B CTOPOHY NOAKIIOYCHHS oOpaTHOW >kuibl. Eciam u3Meputh
paccTosiHUe 0 TOBPEXKACHUS C Pa3HBIX KOHIIOB Ka0els, TO cyMMa MoKa3aHui Oynet 6obiie
JUTHHBI Kabensa. B mpenensHOM citydae, KOTJIa BCE JKUJIBI MIOBPEXKACHBI OAMHAKOBO, TIPHOOD
Bcerja OyJleT MOKa3bIBaTh MOBPEKICHUE HA JaJbHEM KOHIE KaOelnsd, ¢ KaKoro KOHIa HH
MIPOBOAMIIOCH ObI U3MEpPEHHUE.

Ecnu Her Xxopomieil >xuibl, UCHONB3yIOT MeTon Kyndmriomrepa. B atom ciydae
clieayeT ObITh YBEPEHHBIM, UTO MOBPEKICHHE KW KaOeiss MPOU3OIUIA B OJHOM MECTE
(omHoit mydTe), MHaue pe3ysabTaT HM3MEpeHus Oyner HeBepHbIM. M3mepss K, crmemyer
yOemuThCs, YTO TOKa3aHWS HE IUIBIBYT, a CTAaOWIbHBL Jleo B TOM, YTO WHOTAA MpH
U3MEpEeHUsIX JePeKT HAYMHACT IMOJACYIIMBATHCS W3MEPUTENBHBIM HAINpPSHKEHHEM, U
COOTHOIIIEHUE COINPOTUBICHUI HaumHaeT MeHAThCA. Hamo msmeputrs K HECKOIbKO pa3 H,
€CJIM TOKa3aHusi CTaOWIbHBI, cpa3y kK€ 3aMKHYTh LUICH{( Ha JalbHEM KOHIIE U HU3MEPHUTH
paccTosiHue 10 oBpexaeHUs. UTOOBI MPOBEPUTH PE3YJIBTAT, JTYUIIe MPOBECTH U3MEPEHUS C
JBYX KOHIIOB (B ToM ymciie u K) u ybenuThcs, 4To cymMMma MoKa3aHuil paBHa AJIMHE KaOes.

[Ipu ymeHbIIEHMN MEPEXOTHOTO COMPOTUBIICHUSI HA OTHOCUTEIIBHO «XOPOIIEH KUJIe
Ra nmwxke 3Hauenuss 20 kOM MNOTpemIHOCTh PE3KO BO3PACTAET U METOJ MOXKET OBITh
WCIIOJIb30BaH TOJIBKO JJisi TPUOJIU3UTENHHOW OPHUEHTHUPOBKU NPHU TOUCKE HEUCIPABHOU
MybTel. B 3TOM chmydae MBI peKOMEHAyeM TOJb30BaThCs pedIeKTOMETPUIECKIMHU
M3MEPEHUSIMU WM UCTIOIB30BaTh BCIOMOTATEIbHBIN KaOelb.
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N3mepeHuUe paccmosiHusi 00 Mecma nospexoeHusi usoasauuu kabens

N3mepenuss BCET'JIA npoBoasiTcs B Tpu 00s3aTEIbHBIX 3Tala!

1. Tlouck oOpatHO#l xwibl. B Meno 1
pexxuma M30JISLNSA ycraHaBIMBaOT TECTOBOE
Hanpspkenue 400 B. [Iposoxg C moakimoyaroT K
obosouke kabens. Ha X010cTOM X0y MpoBOAOM

¥ I I I ! ,

B umyT mioxyro kuiy Kabens ¢ HOHWKEHHOU K [:_ 1 " 0.001 iy Cr-g
U30JIALUEH,  KOHTPOIMPYS  CONPOTHUBIICHHE
msonanuu B cTpoke BC. 3arem mposogom A ac 80 mQ 80
BbIOMpAIOT XOpOLIYIO KUY Kabens, BC 24 kQ
KOHTPOJIUPYSl ~ CONPOTHMBIICHHE H30JSILIMM B AB 80 MQ MQ
ctpoke AC. CooTHOLIEHHE MX CONPOTHUBIECHUN
JIOIDKHO GbITh He Xyke 400. UtoGbl mposepurs |LOKl®une Tp [o Jumkn
COOTHOILIEHUE,  KHOIKOH < U3MEPSIOT
koa¢pdunment K (moackaszka Ha 3KpaHe psSJIOM C
«K»).

2. Brrouator pexum HJIEN®, 3ambikaror
nuieli Ha JadbHEM KOHIE MEXIy IUJIOXOW U Nnwna kabens 01000 I
xopomrei cxkuiaamu. Ilo mokaszanusiM mnpubopa
KOHTPOJIMPYIOT ~ Ka4eCTBO  COEJMHEHUS  Ha
JlaJIbHEM KOHIIE. [Tocne BBINOJIHEHUS R wneida 347 . 1
coenuHeHuss  kHomko  [OK]  3amyckaroT ab 347 o]

m3mepenue nwierda  puapTpom.  UPabGora
dupTpa o0s3aTenpHal

Ilpumeuanue: BBepxy »dkpaHa mpuOOp
MMOKA3bIBAET JITTMHY KaOes.

[OK]dunebT

Q

3. Bxmouaror pexum YTEUKA u
3allyCKAalOT TOMCK HEWUCIPABHOCTH KHOMKOU
[OK]. ITocne paboTel Oeryieit cCTpoku mpuoOOp
MOK&XET  PacCTOSHUE /10  TOBPEKICHUS
m3omsuu. B BepxHeill uacTu 3KpaHa KapTa
Kabenss TOKa3blBa€T Ha  KaKOM  ydYacTKe
noBpexaeHne. Hwuke BbIBeeH  pe3ynbTar
WU3MEPEHUsl PACCTOSHUS 10 yTeUKH X. 3HAYOK
psanoMm ¢ «X» (a wim b) moka3bIBaeT, Ha KaKOM
KHJIE TIOBpEX/IeHue: Ha A uin Ha B.

B crpoke XKb BeBOgHMTCS pe3ynbTart,
MePeCcYUTaHHbIN ¢ moMoIibio Koddduuuenta K.
Eciu Bel yBepeHbl, 4TO Bce KHIbI KaOems
MOBPEXJIEHHl B OJHOM MECTe, M HeE YyJaercs
Mo100paTh KUYy ¢ XOPOIIeH M30JALreld, MOKHO
BOCIIOJIB30BAThCS pacueToM ¢ Kod(pduuueHToM
K. Ilpu usmepennn xkodddunuenta K B nmepsom
nyHkTe «[louck oOpaTHOW JKWIBD) CIEAyeT
moo6paTh 0OpaTHYIO XKUY ¢ HauMeHbIUM K.

———————————

MoBpexnaeH

y4vyacToK: 01

] 83.4

a4 %

[OK]Inowuck
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Ecim B OosnbmioM OKHE 3aropeniach
Haamuch Ryt > 20 MOw, npubop coob1raer, 4to
COIPOTHBIICHHUE MTOBPEXKICHUS OOJIBIIIE TOTO, TIPU
KOTOPOM MOXET OBITh HAJe)KHO W3MEPCHO
paccTosiHUE WM OTCYTCTBYET KOHTAKT MPOBOJIA
C ¢ o6onoukoi. IIpoBepbTre mOAKIIOUEHUE
npoBoaa C k obonouke. Ecnu Bel BoccTaHOBHIIN
KOHTAaKT, TPUOOpP AaBTOMATHYECCKH 3aIyCTUT
U3MEpEeHue.

BpexXngeH

. 001

y4yacToOK:

Ryt >
20 MQ

[OK]lnowucck

Paboma c 2eohu3uyeckumM, HeCUMMEMPUYHbLIM UJIU 8CITIOMO2amesibHbIM

Kabenem

BcnomorarenbHblii Kabenb MOXKET HOTPeOOBATHCS B CIACIYIOIIUX CITyqasx:

® 'y BCEX XWJI IPUMEPHO OJMHAKOBOE compoTuBieHue u3oisnuu (K>1) u HeBO3MOXXHO
OTIPENIeIUTh PACCTOSHUE Yepe3 MOMPABOYHBIN KOAPPHUIIUEHT;

e qnokazaHus "mabIBYT", ko3¢ ¢dunument K MeHseT cBoe 3HaueHHE OT HM3MEpEeHHs K

U3MEPEHUIO;

® CONPOTHUBJIEHUE U30IAUUU KWibl A MeHble 20 KOMm.

BcenomorartenbHbiM  kaOeneM MOTYT CIYKUTh KaOenu, MpPOJIOKEHHbIE B JIPYTHX
HalpaBJICHUAX M 3aKOJbLIOBAaHHBbIE HA HEUCIHPABHBIA Kabeiab. DTO TaKkKe MOXKET ObITh
Ka0eJb, B IOJIEBBIX YCIOBUSAX Pa3MOTaHHBIN BOJIb HEUCIIPABHOTO.

[Mopsimox paboThl ¢ HECUMMETPHYHBIM KabelieM TaKO# ke, KaK U ¢ BCTIOMOTaTEIIbHBIM.
B HecummerpuyHOM KaOelle pOJIb BCIIOMOTATEILHOTO Kalens WrpaeT HeCUMMETPHYHBIN
MIPOBOHHK — JKUJIBI M OKpaH Kabens (Harmpumep, CIyKeOHbIE )KIITbI i 9KPaH KOAKCHAILHOTO
kabenst). OTUM METOJI0OM MOYKHO TIOJIb30BaThCs M I Kabels co BctaBkamu (3 Criucka).

Jlnst reodusnueckoro kabens (v r00oro kabens Ha OapabaHe) BCIOMOTATEIIBHBIX
XKWI He HYyXHO. M3MmepurenvHele npoBoga A u C NOAKIIOUAIOTCA HENOCPEICTBEHHO K

Ka0eIro.
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Bxmtounte pexum YTEUKA wu BoliguTe B
Menio 1 . BeiOepure nynkr <Hecummerpuu.
Ka6ens>. Haxmurte xnomky [OK]. Ha skpane
MOSIBUTCSI U3MEPUTEIIbHAS CXeMa, KOTOPYIO HaJ0
BbINIONHUT. COrjacHO IOKa3aHHOW  CXeMe
MOJAKIIIOUUTE JIBE OKWJIbl BCIIOMOTaTElIbHOIO
Kabells K HeMCIPABHOMW JKWJle Ha JajibHEM KOHIIE
kaOens. VI3smepurenbHblil IPOBOA A MOAKIIOUUTE
K OJIHOHM M3 BCIIOMOTraTENIbHBIX kWi, MpoBoJ C k
JIPYyroi BCIIOMOTATENbHOMN Kuie, a mpoBoa B k
HeucnpaBHOM >kuie kabens. CobOpaB cxewmy,
naxxmute [OK].

HeucnpaBHas Xuna
3KDaH yTeql{a

A[C] ! -
BCI'IOMOFaTeJ'IbeII/I Kabenb

[OK]n3m.

B

cxemMa cobOpaHa

Chauasia npu6Op U3MEPUT COIPOTUBIICHUE

Mexay npoBogoM A umw B, TO ecTb
CONPOTHUBIICHUE HEUCIIPaBHOU SKUJIBI u
HOKJIIOYEHHON BCIIOMOTAaTEILHOM. ITOT

pe3ynbTar OyIeT BbIBeleH Ha dkpaH: Rab. Camo
1o cebe ATO 3HAYCHUE HE HYXKHO, HO IMO3BOJISET
KOHTPOJIUPOBATh MPABWIBHOCTh TMOIKIIOYCHHUS.
3ateM mpuOOp  3aKOHYMT  TEPBBIA  ATal
U3MEPEHUI U TMOKaXXET CONPOTUBIICHUE ILIOXOU
Kbl “R KUIBI”, IOJACT CUTHAI M IIOKAXKET, U4TO
npoBox C cleayeT MOAKIIOUATH K JKpaHy
kabens (zemie).

HeVICﬂpaBHaFI AKiana

. akpaH QyTqua

| BCNOMOraTenbHbiv kKabenb

[OK]unamMm.cxema coOGpaHa

N3mepurenbubiii ipoBog C oTcOoeaMHUTE
OT BCIIOMOTATCILHOM XKHUIIBI U IOJICOCAUHHUTE K
skpany kabemns. Haxxmure kHonky [OK]. ITpuGop
MOKAXXET  PAacCTOSHHE 10 MOBPEXKICHUS
HEUCTIPABHOTO KabeJs B MPOILEHTAX JUIMHBI JIJIs
HEU3BECTHOTO Kalesi WM B METpax, €Clu JJINHA
BBEJCHA.

C___ —— [ |

MoBpexAaeH y4YyacToOK: 01

83.4
%

[OK] nowuck

xb

H.kabenes

Ecnim weucnpaBHas Kwia AHaMETPOM
Oompiie 1,2 MM, TO U3MepUTENbHBIN TpoBOa B
MOXET BHECTH JOTOJHUTEIBHYIO MOTPEITHOCTD.
Uto0OsI MPOBEPUTH ATO, MOAKIIOUUTE TPoBoJ C K
HayaJdy HEWCTIPABHOW >KWJIBI, KyJa TMOIKIIOUYEH
B. IloBropuTre mnocnegHee H3MEpeHUE, HaXKaB
kHomnky [OK]. Ecnu pesynbrar otnuyen ot 0, To
€ro HaJi0 BBIUECTh U3 MOJYYEHHOTO PACCTOSHUS
1o nedexra.

MC HeWcnpaBHas Xuna

<
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BBoa onuHbl Kabens

I’IT06I:I HU3MCPUTL PACCTOAHUC OO0 MOBPCKIACHUSA HU3O0JALNNH, HYXHO OO Haydalla
m3mepeHnii B Criucke BbIOpaTh HYXHBIM KaOenb, a 3aTeM MeperTH K m3mepeHusM. Kak
MIPAaBUJIBHO CJIENIaTh BBIOODP B PA3JIMYHBIX CIIydasx?

Kak Haimu paccmosiHUe e npoueHmax OJIUHbI

Orot pexxuMm HazbiBaeTcs «Kabens 100%». OH ycTaHaBIuBaeTCs MO YMOIYAHUIO TPU
BKJIIOUEHUU mpudopa. [lodToMy MOXHO cCpa3y NepexoauTh K HU3MepeHHuto. Pesymbprar
MOKa3bIBaeTCs B %o IJTUHBL.

Tonbko ans xabenst 6e3 BCTaBOK!

PaccmosiHue 8 Mmempax. Beo0d OnuHbI kabens 6e3 ecmagok

UroObl MONYy4YHTH pe3yJabTaT B METpax,
HY’)KHO W3BECTHYIO [UIMHY Kabeyis BBECTH B
«Kabenp 100%». Haxxmure KHONKY «KapMaH»,
BCTaHBTEC Ha CTPOKY <«JJIMHA KaOems», HAKMHTE Anwna kaGens 01000
[OK] u BBeaure HYXHYIO JUIMHY, HOJB3YSChH
MOJICKa3KaMHU B HWKHHMX CTPOYKaxX Ha JKpaHe.
IIepexonure K U3MEPEHUAM.

Tonbko ans xabens 6e3 BCTaBOK!

KAPMAH
Mmsa kabens: KABEIb 100%

Kak paccyumamb OnuHy kabesisi N0 MapKe u memnepamype

B Mento 2 (HaxmuTe aBa pa3a KHOIKY
[Menmo]) B nmynkre <BbiOOp Kabeys™> BbIOCpUTE
cnykeOHbrii kabemp <Mapka kabens>. I[locie
MOJTBEPXK/IECHUS BbIOOpa ciyxeOHbIH Kalenb
OK&KETCSI B «KapMaHe», a mpubop BepHeT Bac

Ha3aa B Menw. Haxwmure kHonky [Kapmasn], B APVAH
nyHkre <turm> kHomkod [OK] BeiOepure
o Wma kabens: MAPKA KABENA
HYXKHBII Tum kabens. Temeps HalO yCTaHOBHUTH
TeMmneparypy TIpyHTa. MOXHO BBECTH €€ Tun [3KN 1.2 |
EmkocTb (H®/km) 036.9
BPYYHYI0, & MOHO B3SITh W3 CIPAaBOYHHUKA, t0C rpyHTa +20
KOTOpBIM XpaHUTCS B mamsTh mpubopa. s || 3owa PY4HOW BBOA
o o Rwn (Om/km) 031.90
3TOro B MyHKTEe <30Ha> kHomko# [OK] Haiigute

Bamry xnmumatudeckyio 30Hy. Ilpubop Oyner
paboTaTh CO 3HaAUEHHEM TEeMIEpaTyphl (MIOKa3aHa
B crpoke tP°PC), B3aTON M3 CIpaBOYHUKA B
COOTBETCTBHUHM C JIaTOW, YCTAHOBICHHON B ITyHKTE
<Jlata> (MeHto 2).

Tonbko ans kabens 6e3 BCTaBOK!

Kak eeecmu ceoe 3Ha4YeHUe No20HHO20 conpomuesieHus! wne&(pa?

MoxHO BBECTM CBO€ 3HaueHue Ruour mpu KAPMAH
20P°PC, HaxaB kHomnky [OK]. Eciiu ycTaHOBUTB Wms kabens: MAPKA KABENS
Ruwr=000.00, To mnpubop cHoBa BbIBeHeT || L. BKN 1.2 ]
CIIPAaBOYHOC 3HAYCHUC U3 NTaMATH. EmkocTb (H®/km) 036.9
Ipumeuanue: nporpaMmHoe obecreuctue || t°C rpywTa L F20
P - Tporp 3oHa PYYHOW BBOA
MO3BOJISIET  CO3[aBaTh CBOW CIUCKH THUIOB | | /Ruwn (Omlkm) 031.90
(Mapox) kabeneit.
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Kabenb ¢ yyacmkamMmu u3 pa3HbIX MapoK Kabesns

Takoi Kabelmp IIOJKEH OBITH Chncok xaGereii

Npe/IBAPUTENLHO 3aHeceH B Crnncok kabenei. B |[Ea e e n e 100 %
Menro 2 (Ha)KMI/ITe ABa pa3a KHOIIKY MeHIO) BI|IMAPKA KABEDNS
nyHkTe <BbiOop kabems> muctaiite Ciucok 10 |01 -5 3anme b
HyxkHoro kabens. Haxmute [OK]. PacctosiHue |02 -a 3anmce
0 MeCTa TOBpPEXACHUS OyIeT aBTOMAaTHYecKd |03 -a sanwmce
paccuuTaHo IO mMapameTpam kabens B mamstu |[04 -8 3anuce
npubopa. MW3Menuth Wi npocMotpeTh mx |05 -# 3anwmce
06 -1 3anucehb

MOKHO B «KapMaHC».

PaboTta co cnuckom kKabeneu

YrtoObl ObICTPO U A3PHEKTUBHO OTHICKATh MOBPEXACHUE Ha Kabese, B MaMsaTH npudopa
XpaHATCs CcBeleHus o pabounx kabensx wusmepurens. baza JlanHeix npubopa XpaHUT
uHpOpMaLMIO O MapaMeTpax Kabesei, ¢ KOTOpbIMHM IPOBOAMIACH PabOTa, U BKIIOYAET B
cebst Benenue «Cnucka kabenei», BBOJ U KOPPEKTUPOBKY MapaMeTpOB KaOee.

[TapameTpsl kabeyel, ¢ KOTOPHIMH H3MEPHTEIh PabOTaeT MOCTOSHHO, 3aHOCSTCS B
Crnucok. Cicok MOXET ObITh CO37]aH BPYUYHYIO Ha MPHOOpE WK Ha KOMITBIOTEpPE — a 3aTeM
repeHeceH B mpuoop.

B 3anucu xpansTcs cinepyrouue mapameTpbl kaOems: uMsi kaOensi, KOJIMYeCTBO Map,
THI, JUIMHA, yJelbHas €MKOCTh M KOA(QUIIMEHT YKOPOUEHHUS KaKJOro yyacTKa KaOes.
JIro60# n3MepuTeslb MOXKET 0JI30BATHCA 3aIUCSIMHU U PeJaKTUPOBATh UX. UTOOBI 3alIUTUTD
ba3y naHHBIX OT Cily4allHOrO BTOP)KEHHUs, PEKOMEHJYETCs CO3/aBaTh €€ Ha KOMIIBIOTEPE, a
3aTeM TMEPEHOCUTD B MPUOOP.

Ecnu uzmepurtento BooOlie HUYEro He U3BECTHO MPO Kabeslb WM OH XOueT padoTaTth
Kak pasblie (He oOpamasch K 3alUCH), OH HCIIOJNB3yeT CHEIHaIbHbII Kalbenb MoJ
HazBanueM «Kabenb 100%» (nepBbiif B Crincke). ITOT MyHKT Kak ObI peBpaliaer npuodop B
NepBble MOJIENH, TA€ PACCTOSHUE pPACCUMTHIBAJIOCH B MPOLEHTAX [UIMHBI WM JUIMHA
BBOJWIAach BpyuHylo. Ilpu Bkitouenun npubop Bceraa cam BbiOupaer «Kabems 100%»,
MO3TOMY M3MEpHUTENb MPH KEJIAHUM MOXKET BOOOIIEe HUKOTJa HE MOJb30BaThCsi CHHCKOM
kabeneil.

Bropoii cnenumanbubiii kabenp B Crucke 310 «Mapka kaOensi». MokHO BbIOpaTh
MapKy Kabens M 3a/aTh TeMIepaTypy I'pyHTa, YTOObI MPUOOp paccuuTan JUIMHY Kabelns o
nuieldy 1 TeMieparype WiM 1o yJaeIbHON eMKOCTH (/1711 0OpbIBa).

IIpu BeIOOpe kabens u3 Cnmcka paccCTOSHUE O MecTa MOBPEXKIEHUS Oyaer
ABTOMATUYECKU PACCUMTAHO IO MapaMeTpaM Kabessi, XpaHsaImuMcs B maMatu npudopa. Ecnu
Bp1 3anmcanu yqacTKy 1Mo yuciy My(QT, TO IpuOOp MOKaKET KapTy Kales, Te BHIHO, KaKas
MydTa MOBpeXIeHA.

K npubopy mpuiaraercst mporpamMma Juist co3ianus basbl TaHHBIX Ha KOMITBIOTEpE H
IporpamMma pacueTa TOYHOTO paccTosiHus. lIporpamma pacdera HyXHa, eciu Kabenb He
3aHeceH B Cnmcok, HO TpeOyeTcsi ONepaTUBHO MPOBECTH MOUCK JedekTa. Bbl mMoxere
paborath ¢ «Kabenem 100%)», KOTOphI BbIOMpaeTcss MO YMOJIYAHUIO IPH BKIIIOUEHUU
npubopa. Bel ykaxere mporpamme pe3ysbTaT M3MEPEHUs, a OHAa CAETaeT TOYHBIH pacdeT
paccTosiHMS TIO0 YKa3aHHBIM Tapamerpam kaOems. I[IporpamMma ydYWTBIBa€T W pPa3HUILY
TeMITEpaTyp BIOJb KaOes.
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Kak cozdamb, npocMompems U usMeHuUmb 3anucb 8 Cnucke kabenel ces3u

Cromcok kabeneit Haxomutcs B MeHro 2 (1Ba HakaThsi KHONKH MeEHI0) B MYHKTE
<Bp160p kabens>. Co31aTh CBOM CUCKK BbI MOKeTe Ha KOMIIBIOTEPE U MIEPEHECTH UX 3aTEM
B npubop. YToOBI 3amucaTh WM U3MEHHUTH IMapaMeTphl Kabens BPY4YHYIO, HY)KHO BBIOpaTh
3anuch (MycTyro BHavane) u HaxaTh KHonky [OK]. IIpuGop moarBepaut BeIOOp Kabens u
BepHeT Bac B Menio. BriOpanHbiii kabenb HaxoguTcs B «kapmaHe». Haxmure KHONKY
«KapMaH», yBHJUTE BHIOpaHHBIN Kabelb (11abaoH 3anKicH) ¢ MyHKTaMU peAaKTUPOBAHUS:

KAPMAH

01-a 3anucb

Nap 0100
YyacTok 01[—] wm3 05
Tun [3KN 1.2 1
OnwuHa kabens 01000
EmkocTb (HD/KM) 036.9
Rwn (Om/km) 031.90

BBoa mapamerpoB kabens i MOMCKA HEUCTIPABHOCTU HAYUHACTCS C 3 CTPOKU:
<Vuacrtok 01 [=] u3 05>

DTOT MyHKT MOKA3bIBAET, C KAKAUM y4aCTKOM M3 OOIIETr0 KOJIMYECTBA YYACTKOB KaOes
Bbl paGotaere. Ha pucyHke BbIOpaH MepBBIi y4acTOK, a BCETO Y4acTKOB MsTh. JIucTtathb
Y4aCTKHM MOKHO KHOMKOM P> (mojicka3zka y HoMmepa ydacTka). [lo xaxaoMy y4acTKy BBOJ
rmapamMeTpoB B cTpokax 4, 5,6 u 7.

M3MeHUTh KOJIMYECTBO YYaCTKOB MOXXHO, HaxkaB [OK]. B mycToii 3anucu ycTaHOBJIEHO
5 yuactkoB. Ecnin Ha Bamem xabese MeHbIee KOJTUIEeCTBO YUYACTKOB, MOKHO HE MEHATH 3TO
YHCIIO, @ BHECTH HY)KHBIE MapaMeTphl B T€ YYACTKH, YTO CYIIECTBYIOT. B MHUITHUX yyacTkax
JulMHa ycTaHoBiaeHa O M, TO €CTh /0 BBOJA JJUHBI y4dacTKa 3TH YYacTKM Kak Obl He
CYILECTBYIOT.

Ilpumep: xabenp 6e3 BcTaBOK. M0OXKHO HE TPOraTh KOJUYECTBO YYaCTKOB M HUYETO HE
JIUCTaTh, & IPOCTO BHECTH MapaMeTpbl Kabelsl cpa3y Ha CTPAaHUUYKE IIEPBOTO YyUacTKa.

BBox mapamerpoB — Haxumas kHomnky [OK] u crmenys npu HEOOXOIUMOCTH
MOJICKa3KaM.

e 4 cTpoka: BBOJ TUIMA (MapKu) KaOess Ha JAHHOM YJacTKe.
e 5 cTpoka: BBOJ JUIMHBI y4acTKa.

e 6 CTpoKa: BBOJ pabouecii eMKOCTH Ka0essl Ha JaHHOM y4acTKe, €CJIH OHa OTIIMYACTCS OT
cnpaBoyHoi. CrpaBouHas €MKOCTh TMOSIBISIETCS BMECTE€ C BBOJOM THIA (MapKH)
KabeJs.

e 7 cTpoKa: BBOJ MOTOHHOTO compoTuBicHus nuiehda. J[o pegakTUpoBaHUs 3HAUYCHUE
MIOTOHHOT'O COINPOTHUBJICHHSI COOTBETCTBYET CIPABOYHOMY 3HAYCHHIO JUISI YKA3aHHOTO
tuna kabens. Ecnu mocne BBojga Bamero 3nauenuss Rumm Bel xoTuTe BepHYThCA K
CIIPaBOYHBIM 3Ha4YeHUsIM Ruur u3 mamsaru npubopa, To ycranoutre Ruur = 000.00.
[TpubGop oOpatuTcs K CBOEH MaMsATH, a Ha JKpaHE BHOBH IOSBUTCS CIIPABOYHOE
3HAYCHUE.
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Tabnuua munoe (Mapok) kabeneu

Mapxka kabenst | Jmamerp | Emxocts | Hlnerip | KY
MM HD/KM Om/kM

3KII 1.2 12 36,9 31,90 1,499
KM-4 0.9 0,9 38 57,29 1,070
KCIIIT 0.64 0,64 35 109,87 | 1,52
KCIIIT 0.9 0,9 35 57,29 1,52
KCIHIT 1.2 1,2 43,5 31,90 1,52
MKIIABIT 1.05 | 1,05 23,5 41,67 1,52
MKC 1.2 1,2 24,5 31,90 1,22
ITPI1 0.9 0,9 50 57,29 1,47
ITPIT 1.2 1,2 56 31,90 1,47
1T 0.4 0,4 50 277,89 |1,36
TT 0.5 0,5 50 180,37 | 1,36
T3I10.9 0,9 31 57,29 1,34
T3I11.2 1,2 35 31,90 1,52
TIIIT1 0.32 0,32 45 432,06 |1,52
TIIIT 0.4 0,4 45 277,89 | 1,52
TIIIT 0.5 0,5 45 180,37 | 1,52
CRQKO 1.2 1,2 49,5 31,90 1,52

Kak 3anucamb ums1 kabens?

Bri6epute nepByto crpoky B [lapamerpax kaOeisi, BHayane TaM CTOUT HOMED 3alHCU

(mamp. «01-s 3amucey). Haxkmure [OK] 1 BOWIUTE B peIaKTOpP HMEHH:

HaszBanwe [ > 21 "R osamnmecee Bri6op
Kabens sI3bIKA
p -+.,0123456789 _ | |p
el] ABBTOEEX3UWUKNMHON [y

r] PCTYoXUYMWWBbLIB3KOA * c H
OICKa3KH1
Bri6op
perucTpa [>T ¢]lkypcop — |
[OK]J]coxpaHUMUTb W BbATMU

Kypcop Bezensier Ty OykBy mwim nudpy, kotopyio Bel mensiere. [lonsenst kypcop K
HY’)KHOMY 3HAauKy (OH BBIJENSIETCS YEPHBIM KBaapaToM), KHOMKOW ¥ CIycTUTECh B BHIOOD
3HaKOB. HaBHTrarOHHBIMH KHOIIKAMH MO>KHO BBIOpaTh JIO0OH 3HAYOK, KOTOPBIA TYT ke
MOSIBUTCS B UMeHU Kabenst. dukcupyetcs Beioop kHonkoi [OK].

UroObl MeHATH OyKBBI Ha OOJNbIIME W Malible, HYXXHO KHONKOW <« YWTH B TOJe
peructpa PEI" — oH pa3MeliieH B JIEBOM MOJI€ SKpaHa, U Clea0BaTh Mmojcka3ke: kHomka [OK]
OCYILIECTBIISIET BHIOOP.

[TpaBoe none PYC/JIAT knomnko# [OK] mensieT mpudT Ha TATUHCKUN WIH PYCCKUA.
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CunosBble Kabenu

MocToBble HM3MEpEeHHs HPOBOJATCS Ui CHIJIOBBIX KaOeneill 3IeKTPUYecKuX ceTel
220/380 B. IlorpemHocTh METOAa Ha KuiIax cedenuem 10 20 kB.MM cocrasiser 1-2 m. Ha
xwiax ceuenueM 100-200 kB. MM onpenensieTcst ToJbKo 30Ha noucka 10 — 20 m.

TecmupoegaHue u3oassyuu xusna

IIpoBona A, B u C moxkimounte k 3 dazam
TecTupyemMoro  kabens. Bxmouute  pexum
«M30J10UsA». B Menio 1 pexuma
N3O0JIALMA yctaHOBUTE TECTOBOE HANIPSIAKEHUE
400 B. IlpoBoaure u3MEpPEHHsS H3OJALUU IO
BceM Tpem  kommytanusm:  AC-BC-AB.
Bo3MmokHBIE PE3yJIbTATHI:

1. TloBpexxaeHa H3OISALUS MEXIY IBYMS
dazamu. Ogna dasza nenas. M3mepenue
MOCTOBBIM  CIIOCOOOM ~ BO3MOXKHO IO
CXeMe, IPUBEICHHON HUXKE.

2. Wzonsuua wmexay ¢azamMu UCIpaBHA.

AKuna

A D—

Kiuna

B@

Huna

C@

[ToBpexneHa u3omsuus OAHON U3 (a3 1o

OTHOIICHHIO K 3€MIIC. I/I3MepeHHe K[

MOCTOBBIM CIIOCOOOM  BO3MOXHO IO

CXeMme, MPUBEICHHON HUXKE. a
3. Msomsauus Bcex 3-x ¢a3 MOBPEKICHA. BC
MoctoBoi METO BO3MOXXEH C AB

HUCITIOJIB30BaAHHEM BCIIOMOTaTCIBHOTI'O

T e
[=]

. 001

1 TQ

830 wmMmQ
24 KQ
80 MQ

30
MQ

[OK]dunbTp

[—- ] uwukn]

Kabemst. MeTox omucaH B TPENbIIyIIEM
paznene «Pabora ¢ reoduzmueckum,
HECHMMETPUYHBIM WIIN
BCIIOMOTaTeIbHBIM Kabeaem.

Cxema uamepeHusi paccmosiHusi 00 yme4yKu
Honpe;wle}me H30JIAIMH KHUJIA-KUJIA

Ecnu noBpexzaeHa u30iLMS MEXAY JBYMs
¢dazamu kabensi, TO B U3MEPUTENIbHOI cXeme MpPOBOJ
B moaxmroyaroT K NEpBOM  HEHUCIIPABHOU JKUIIE,
npoBox C MOAKIIOYAOT KO BTOPOW HEHUCIIPABHOM
XKwie, a npoBoa A k xopomel xuie. Ha nanbHem
KOHIlE Kaleyis KUy, K KOTOPOM MOJKIIOYEH
U3MEpUTENBHBII  mpoBox B,  3amblkaroTr  Ha
HCIPaBHYO XUy — 00pa3ys uuieiip AB.

VY ucnpaBHOM >KHIIBI U30JISAIIUAS AOKHA OBITH TIO
kpaiineil mepe B 100 pa3 sy4iie 4yeM y HEUCIIPaBHOM.

KaGens

a
-1
H

H

1

Xopollasa xuna

AD__-
BD

HeucnpasH

as Xuna

o~

HeucnpasHaa xuna

CQ\,"

7
"1

'y
S

- YTeuyka Mexay Xuramu

33




IloBpe:kaeHne M30JSIMHU KUIA-000T09KA

HeuncnpaBHasi xuina MOAKIIOYAETCS K MPHOOpPY
yepe3 pazbeM B. McnpaBHasi skuina MOAKIIOYACTCS K
pazbemy A. Ha nmanbHeM KoHIlE KaOels 3aMBIKAlOT

HAKOPOTKO 3TH JKWJIbI — 00pazys nuieiip AB.

Mamepurensupiii  mpoog C  moakimroyaror K | B2

000JI0UKE.

VY ucnpaBHOM JKUIJIbI U30JSIMS JIOJDKHA OBITH MO
kpaiiHeil mepe B 100 pa3 sydiie 4eM y HEUCIIPaBHOM.

AD_

__Kabenb

Xopollas xuna

\
i
’ )
! 1
i
.
HeucnpasHasa Xuna : :
o
! 1
.
:
VY

C D——

o6onoyka Vi

"~ YTeuka HeucnpaBHOI Xurbl Ha 0605To4Ky

U3mepeHue paccmosiHusi 00 Mecima noepex0eHusi U3oJIsiyuu cus108020

kabessi
N3mepenus npoBoasTcs B 2 dTana.

1. U3mepenue conpoTuB/eHus muieida.

ﬂ6€ 3AMKHYmble Ha oanvHem KOHUYe IHCUJIbl HA3bleAIOMCA nemJetl Ui W]Zelj¢0ﬂ/l.

CobpaB onHYy #3 TPUBEICHHBIX CXEM,
BKmounte pesxum HIJTEU®.

Knonkoit [OK] 3anmycture wu3sMmepeHue
nuieida ¢ GuIbTPOM.

Pabora dbunbTpa obs3arenpHa!

OnunHa

R wne
ab

[OK]dunbTp

kaG6ena 01000 1IN

noa
347

347.1
Q

Q

2. U3mepeHne paccTOSIHUSA 10 MeCTA YTEUYKH.

Bxmrounre pesxxum YTEUKA wu 3anmycrure
nouck HewcnpaBHocTn kHomkou [OK]. Tlocme
paboTbl Oerymieid CTpOKH MTpUOOpP TMOKaXeT
paccTostHue 10 TOBpexAeHus wu3onsuud. Ha
9KpaHe  BBIBEJEH  pe3ylbTaT  H3MEpEHUs
paccTosiHUSA 10 YTeUKH X. 3HAYOK PAIOM C «X»
(@ wmmm b) moka3piBaeT, Ha KaKOW IKUIIE
MOBpeKIeHHe: Ha A win Ha B.

* Ecnium B OONBIIOM OKHE 3aropenach
Haamuck Ryt > 20 MOwm, npoBepsTe:

e noaxiodeHue nposoja C,

® COIIPOTHUBJICHUEC U30JISIIUHN KUJIbI B.

———————————

MoBpexnaeH

] 83.4

a4 %

y4vyacToK: 01

[OK]Inowuck

Buumanue! Ha skpan BeIBogUTCS pe3ynbTaT XK ¢ MONPABOYHBIM KOI((UIIMEHTOM IS
CUMMETPUYHBIX KabOenell cBs3u. Pesynbrar moseisercs, ecau B pexume M3OJIALINA

n3mepeH ko3 dunuent K. Jlns cunoBbix kabeneii 3Toro He Tpedyercs.
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PaccmosiHue 8 npoueHmax OnuHbl

Orot pexxuM HazbiBaeTcs «Kabens 100%». OH ycTaHaBIMBaeTCs MO YMOIYAHUIO IIPU
BKJIIIOUeHHH mpudopa. IloaToMy MOXKHO cpa3y MNepexoauTb K Hu3MepeHuio. Pesymbrar
MOKa3bIBaeTCs B %o IJIUHBIL.

PaccmosHue e Mmempax. BeoOd OnuHbI kabens

Uro0bl MONMy4YuTh pE3yJbTaT B MeETpax,
HY>KHO BBECTH U3BECTHYIO JUIMHY KaOes.

KAPMAH

0 WNmna kabenn: KABEINb 100%
[OnuHa kabensa 01000

Haxmure kHOmky  [Kapman] :
BCTaHbTE HA CTPOKY «JUTMHA KaOeisD, HAKMHTE
[OK] u BBeauTe HYXHYIO UIMHY, MOJB3YAChH
MOJICKa3KaMU B HIKHUX CTPOYKAX Ha IKpaHe.

[Iepexonnre Kk U3MEPEHUAM.
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NMounck ob6pbIiBa U MecTa nepenyTbiBaHUS XUN

Ecnmu B kabene ecTh HEMOBPEXKIEHHBIC >KWIBI, TO NPUOOP MOXKET ONPEACIHUTH
paccrosiHue 10 00pbIBa, CPaBHUBAS €MKOCTh XOPOIIEH U 00OPBAHHOMW YKUJIBI JIM XOPOIICH U
00OpBaHHON mapbl. DTOT METON HE HCHONB3yeT NapaMeTpbl Kalems. MOXXHO cpasy
MEPEXOIUTh K U3MEPEHHUIO.

Tonbko ams kabens 6e3 BCTaBOK!

MemoO cpaeHeHuUs xus Kabesnsi 6e3 ecmaeok

Bxmrouute pexxum EMKOCTD u Boitaure | | == MEHIO 1
B MeHnto 1. Brienen nyHKT <oOpbIB: CpaBHEHUE O6pkIB: CpaBHeHWe BbIKI
BEIKT>. Hajgo BKIIOYMTH pEXHM cpaBHenus | | Paséwroctenap >
000pBaHHON KWJIBl C XOpomed Kuiaou. Jlms YcpeaHeHue no 16
9TOro KHONKOM P> BbIOepuTe <CpaBHEHHUE KUII>. Punerp PY4H

° ABTOOTKNIOYEHWE BKnN

B sTOM pexume xuila CpaBHHBAETCS C JKWIOH, a
HE Tapa ¢ napowu. Barapen 7,28

[Monkmounte  OOOpPBaHHYIO KUIYy U
XOPOIIYI0 K U3MEPUTENBHBIM TpoBoaaM A u B. CPABHEHME XUn
[IpoBog C moakmroynTe K 00OJIOYKE KaOes. NonGepute XOPOLLYID u [OK]

< >
BriOpaB pexum <cpaBHEHHE KU, HaKMuTE | | o . 626
[OK]. ITpubop BKIIOYUT MU3MEPUTENbHBIN KpaH
AC : 351 H®

Y TIPEJTIOKHUT BBIOPATH XOPOIIYIO KUY H3 1BYX | | e 626 wo HD
U3MEpEeHHBIX. XOopolias >XWia Ta, Y KOTOpOoH
emMkocTth Oonbmre. Komkamu AV BEBIIEIHTE [OK] sanomuuTs XOPOLLIYIO

CTPOKY € Xopoluel xunoi u Haxxmure [OK].

[Ipubop mnpoBeaer wu3MepeHHE EMKOCTH

JKUIBI, KOTOpash NMPUHUMACTCS 34 JTAJIOHHYIO W | | we— { [
CPaBHHUT C HEH €MKOCTh 00OpBaHHOM >XKuibl. Ha Ao o6pbisa XKUIbl 00041 ™
IIPUBEIECHHOM PUCYHKE Xopouias xuia B nmeer Cxop= 626 O 41
€MKOCTh I10 OTHOWICHHIO K 00oiouke 626 HD.

AC: 351 HO
[Tpubop moxaszain, yTo oH BbIOpai ee 3a dTajloH Bo : 626 WO M
«C XOop» U CpaBHHIJI C HEH €MKOCTbh 0OOpPBaHHOM

[OK] CpaBHuutb XKUY

kel A. P C3yJIbTAT TIIOKa3daH B MPONCHTaxX
JJIMHBI UJIX METpax, €CJIN JJIMHAa BBECACHA.
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MemoO cpaeHeHusi nap Kabesnss 6e3 ecmagok

B Menio 1 knHomkoii P> BbIOepuTe
<cpaBHenue mnap> u Haxwmute [OK]. IlosButcs
W3MEPUTENbHBIM 3KpaH, rie Mpuoop MOCTOSHHO
U3MEpSET EMKOCTh Mapbl MEXy IPOBOJAaMU A U
B u BbIBOOUT pe3ynbTaT B OOJBILIOM OKHE JJIS
yaobctBa uyteHus. Bpibop xopomieil mapbl
3aKkmoyaercs B noakimoueHud A u B ok
HEOOOpBaHHOW Tmape. Y TaKOW mMapbl €MKOCTh
Oonblie, yeM y obopBaHHOH. Haiins xopouryro

CPABHEHME NAP

[OK]

Mopn6epute XOPOLUYHO
Cxop= 1688 HO®
AB : 1688 H®

1688
HO

[OK] zanomHnTe XOPOLLUYHO

napy, Haxmute [OK]. IIpubGop wusmepur wu
3alIOMHUT  €MKOCTb  [apbl, IMPUHIATOU 3a
ATaJIOHHYIO.
[Mogkmrounte mnpoBomga A u Bk Do o6pbiea MNAPbI 0371 %

obopBannoii mape u Haxmute [OK]. Ilpubop
CPaBHHT €MKOCTh Map M BBIBEJET pe3yibTaT Ha
9KkpaH. Pe3yibpTar moka3zaH B MPOICHTAX JTHHBI
WM MeTpax, ecliv JJIMHA BBECHA.

Cxop= 1688 H®

AB : 626 HO®

37.1
%

[OK] CpaBHuT NMAPY
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PaccmosiHue 0o obpbiea napbl M0 Mapke Kkabesiss 6e3 ecmaegok

UTo0B! ONpenenuTh paccTOsHUE 10 OOpbIBA JKWJ MO MOTOHHOM €MKOCTH, HY’KHO 10
Hayajga M3MEpeHHi BBECTH MapaMeTpbl Kabemns, a 3aTeM mepetu k u3mepeHusm. Kax

IIpaBHUJIbHO BBCCTU )IaHHI)IC?

B Menio 2 (HaxxmMuTe /Ba pa3a KHOIKY
[Mento]) B nynkre <BbiOop kabens> BbIOCpUTE
n3 Criucka ciry>xe0Hbli kabenb «Mapka kademns».
[Tocne moaTBepxknenusi Bammero Beibopa mpubop
BepHeT Bac Hazan B Menio, a «Mapka kabems»
OKaXeTcd B «kapMaHe». Haxmure KHONKY
[Kapman], BbeiOepuTe nyHkr <tum> — [OK].
Boibepute HyXHBIM THD (MapKy) KabOes.
[Ipubop mnoKakeT CHPAaBOYHYIO EMKOCTh IS
BbIOpaHHOW Mapku kaOensa. Eciu Bam usBecTHO
TOYHOE 3HAYEHUE IIOTOHHOW eMKocTH Bamero
kalensi, BBEAMTE OSTO 3HAUYEHHE BPYUYHYIO B
nyHkre <Emkocts> — [OK].

Bxmtounre pexxum EMKOCTD. U3mepbre
emkocTh obopBanHOW IIAPBI (me >xumibl!) ¢
nomouipto  ¢umptpa —  [OK].  IIpubop
aBTOMaTHYECKH pACCYUTAET pACCTOSIHHE J0
oOpbIBa 1O TIOrOHHOW €MKOCTH Kabens U
BBIBEJIET pE3yJIbTaT B BEPXHEH 4acTH SKpaHa.

KAPMAH

Wm#a kabens: MAPKA KABENA

Tun [3KN 1.2 1

EmkocTb (HP/KM) 036.9

t°C rpyHTa . +20

3oHa PYYHOU BBO[

Rwn (Om/km) 031.90

| {1l

X 00691 ™

ac o 25.5

BC : Coe H

ab : 25.5 HCD
[OK]dunbTp [ Juwmkn
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Kabenb c y4yacmkamu u3 pa3HbIX MapokK (CO ecmaekamu)

Taxoii kabenp mommkeH ObITh 3aHeceH B Crincok kabeneil. Beibop kabens B Menro 2 B

nyHkTe <Bbib6op kabemns>.

Bxmounre pexxum EMKOCTD. U3mepbre
eMKocTh obopBaHHOil IIAPBI ¢ mnomouisio
¢unbrpa — [OK]. Ilpubop aBTOMaTrmuecku
paccuuTaeT  paccrossHue A0 Oo0peIBa IO
napaMmerpam KaOensl, XpaHSIIMMCS B MaMATU
npubopa ¢ ydyeToM HMeEMLMXcs Ha Kalene
BCcTaBOK. Pe3ynpTaT moka3aH Ha kKapre kalens B
BEpPXHEW 4acTH IKpaHa.

Ha pucynke mnpumep kabenss u3 Tpex
YYacCTKOB:

3KIT munoit 1000 m
TT 0.5 mymunuoit 2000 m
KM-4 munoit 1000 m
OO6pnIB Ha 1-M yuacTke kabens (3KII).

AC
BC :
ab : 25 .5

[OK]duneTp

| {1l
00691 mj

25.5
H®

[ ] uwknj

Pa36bumocmb nap

PaccTtosiHue 10 OJHOKpaTHOM pa3doUTOCTH Maphbl (MEPeryThIBAaHUS JKUI) MPOBOIUTCA

CTaHJIAPTHBIM METOJIOM CPaBHCHHSI €eMKOCTEH.
Toapko s kabens 6e3 BCTaBok!

B pexume EMKOCTb B Menio 1
BbIOepHTEe MyHKT <Paszourocth map> — [OK].
IToakmrounte xkunbl K Bxoxam A, B, C coritacHo
MPUBEJICHHON cXeMe (HeBEepHOE COEeIMHEHHE
JACT HEKOPPEKTHBIA pe3ynbTaT). [loaxmouus
nepenyTaHHbie mpoBoAa, Haxkmute [OK] wu
CUHMTAMTE pe3yJbTaT C SKpaHa npudopa.
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lNnaHoBble nsMepeHuUs

[IpuGop mO3BONSAET aBTOMATU3MPOBATH IPOLECC H3MEPEHHs, 3alMHCH M UYTCHHA
PE3yIbTaTOB IUIAHOBBIX M3MEPEHUI — COMPOTHBIICHUS U30JIIINHU M SJIEKTPHUECKON €MKOCTH
kabens wiu nwuieiidga u acummerpuu. [lo ymomuanuio mpuOGOp MPOU3BOAUT IJIAHOBBIC

HU3MEPCHHUA U30JIALIUN U EMKOCTH.

Jns 3anucu Ipyrux mapaMmeTpoB HEOOXOAMMO BOWTH B MYHKT 2-r0 JiMcta MeHro

<I/IH(bopMauI/I;1> U Jajiee — <TUIl IIJIAaHOBBIX>.

UroObl mpubop MpOBOAMI aBTOMATUYECKHE HW3MEPEHUST W 3aHOCWI PpE3yJIbTaThl
IUIAHOBBIX M3MEPEHHH B NaMATh, Kabelb MODKeH ObITh 3aHeceH B Crmcok KaOeneid.
PesynbraTel M3MepeHui uis JaHHOTO Kabens OyayT XpaHHUTBCS B JHEPrOHE3aBUCUMOU
naMaTd npubopa M MOTYT OBITh IIEPEHECEHBl Ha KOMIIBIOTEP C COXpPAaHCHHEM B
unTerpupoBanHoi «basze lannbsix» popmara MS ACCESS ¢ pacnieuyaTKoi IpOTOKOIA.

Kak Ha4vamb rnnaHoeble U3MepeHuUsi

UroObl HayaTh IUIAHOBBIE H3MEPEHUS, B
Mento 2 B myHkre <Bpibop kalens™> Hano
BBIOpaTh Kabenb, C KOTOppIM Bbl  Oynere
pabortars. B nmpuHIHIIE MOKHO BBIOpATH JHOOYIO
MyCTyI0 3allCh, MOTOMY 4YTO B 3aBOJCKHX
YCTaHOBKaX Y€ CTouUT KosmuectBo mnap 100.
Ecan s Bac 310 KOIM4ecTBO 10CTaTOYHO, Bbl
MOKETE OTPAHHYUTHLCS BRIOOPOM ITYCTOW 3aIHCH
(manpumep, «02-1  3amuce»). Ecam  Bam
HEOOXOAMMO OOJIbIlIee KOJIMYECTBO, H3MCHUTE
KoJudyecTBO map (mocie BbIOOpa Kabens B

MEHIO 2 s

YTeHue nnaHoBbIX
Data 11.06.2010
3anuck NNaHoBLIX

Ceasb ¢ NN3BM
WHdopmauuna

«xapmane»). [locie Toro, kak Bsl moarBepaute KAPMAH
BbIOOp kabenss — [OK], mpubop Bepner Bac B 01-51 3anuch
Menio 2. Ecnu 1o BblOpaHHOMY Kabemto Map 0100
IJJAHOBBIE M3MEPEHUs YK€ NPOBOAWIHNCH, 3TO ¥:ﬁ°T°K [rnn 0.4 01[>1 wa 05]
MOKa3bIBaeT 3HA4YoK P> B myHKTe <UTeHue dnvHa kaGens 01000
MIaHoBEIX P> u <3amuch miuaHoBeIX P>, Eciu Em'fg:ﬂf:;z’m) zg;.ss'g
3Hayka HeT, Bbl HauWHAaeTe  IUIAHOBBIC
M3MepeHus Ha 9TOM Kabesie BIepBbIE.

Ilepen HayasoM IJIAHOBBIX W3MEPEHMU,
yKaXKUTE AaTy B myHKTe <JlaTa>.
Hoeas 3anuck

Kornma Bsl BmepBble 711 BBIOPAHHOTO
Ka0ensl 3aX0uTe B MyHKT <3amUCh IUIAHOBBIX>,

Uma nnamHoBRBBbIX

npubop 3anpamuBaeT y Bac nmoarsepxaeHue Ha
CO3JJaHME 3alUCH IUIAHOBBIX HM3MEPEHUU TOJ
MMEHEM «IUIaHOBHIE ...[yKa3aHHas nata]». Ecmu
Bbl mo ommOke BOHUIM B 3TOT IyHKT, BbI
MOXETE OTKa3aTbCsl OT IPOBEACHMS IIJIAHOBBIX
m3mepenuii. Ecnu Bwl moarBepikaaere BhIOOD
«da», To mpubop aBTOMAaTHYECKH CO3JaE€T B
CBOEH MaMATH pecypc MOJI MIAHOBbIE U3MEPEHUS
W BBIBOAUT O3KpaH YCTAHOBOK IIJIAHOBBIX
U3MEPEHUM.

[nnavHnoBeble 23 .01.20009]

Co3pmgaTtTb HOBYW 3anumcb?
aa HET

[- ]1BLIOOP [OK]BBOR&
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Ecnu 3anmch MIaHOBBIX HM3MEPEHUH st
JTaHHOTO KaOeyisi TIPOBOAWIACH paHee, Mpuodop
npenynpenur Bac o0 stom. OH ykaxeT naTy
NIPOBEACHUS, M CHOPOCUT, YTO Brl XOTHTE:!
NOPOJOJDKUTh  CTapyl0 3allUCh WM  CO3JaTh
HOBYy10? Co3/laHue HOBOM 3alycH TOYHO TaKoe
e, KaK CO3/1aHue MePBO 3aIHCH.

3anumcb ¢ MMeHeM

[nnaHoBbie 23 .01.20009]
CYWECTBYET!
npoagonxarthb 3AHOBO

[- ]1BIOOp

YcmaHosku

B nepBoii cTpoke mpubop moKas3bIBAET, UYTO
nmo kommyTammu AC oH Oyaer NpOBOAUTH
U3MEpPEHUs] CONPOTUBJIEHMUS w30 R u
anekTpuueckon emkoctu C. Bel  moxeTe
BBIOpaTh J000€ codeTaHHe, HAXKUMas KHOIIKY
[OK]. Hanmpumep, BbIOpaTh TOJBKO H3MEPECHHE
conporuieHus usomsauuu <R >. Bropas wu
TPEThsl CTPOKA MOKA3bIBAET TAKUE )K€ YCTAHOBKH
st kommyTaruii BC u AB.

YerBepTas cTpoKa MEHSIET peXHUM pabOThI
npu6opa: ABTOMAT umu PYUHOM. B nepsom
pexxuMe npubop aBTOMATHYECKH MPOBEIET BECh
KOMIUIEKC W3MEPEHMM I TeKylled mnapel. B
PYYHOM  pEXUME HU3MEpUTENb  CIEIUT 3a
MOKa3aHUAMU NpUOOpa M B HYXHBIH MOMEHT
¢bukcupyer ux. [ns sToro pexmuma ycTaHOBKa
BpPEMEHHU 3apsaa He TpedyeTcs.

B nsATOM CcTpOKE yCTaHOBKAa BpEMEHU
3apsga  kabems. Omnpenenuts BpeMs  3apsiia
MOKHO Bu3yaibHO B pexume W3O0JIALNA,
KOTJa TIOKa3aHUsl BBIXOJSAT HA CTaOMJIBHBIN
YPOBEHB.

[Ilectass cTpoka CIyXUT IJi1 YCTaHOBKH
HOMEpa Maphl, ¢ KOTOpoHM Bbl XOTHUTE Haudath
n3MepeHus. 3amyck M3MEpEeHHH B TOCIEeAHEH
CTpPOKE.

NMAPAMETPbI MNMAHOBbIX

W3amepaTe Ha AC RC
Mamepats Ha BC RC
WUamepaTte Ha AB RC
Pexum paboTbl ABTOMAT

Bpems 3apsapa (cek) 02

[OK] BB OOA

3anuckb napbl 0000
HavaTtb namepeHus >
NMAPAMETPbI NNAHOBbLIX
UamepaTtb Ha AC RC
U3amepatb Ha BC RC
U3mepaTte Ha AB RC
Pexum paboThbl ABTOMAT

Bpewmsa 3apsapga (cek) 02
3anuck napbl 0000

HauaTb usmepeHus >
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lMpoeedeHue nnaHo8bIX U3MEPEeHUU

B pexume «KABTOMAT) nuxi n3mepeHui
[0 Tape 3alycKaercs KHONKOM P> (mojckaska
BHU3Y 3KpaHa: «uKim»). [Ipubop aBTOMaTHUECKH

BBITIOJIHAT BCE U3MEPEHUS U TIOKAXKET PE3yJIbTar. asToMat
Rusz (MQ) :C(uno) (I

[Ipu cmeHe koMMyTalUK TPUOOP ABTOMATUYECKU R
paspsikaer MPEIbIIYILYIO KOMMYTALHIO. ||, o : )
3aKOHYMB ~ IWKI, 1pubop ykaxkeT HoMep | |g ¢ i i
cuenyromend  mapel.  M3mepurens  IOJDKEH | |a g . .
NOAKJIIOYUTh MpoBOoAa K d3Toid mnape. Ecmu
Tpebyercs mponyctuth mnapy, KHonkamMud AV ||nap a 0002 "3 0100
MOXXKHO JIHCTaTb HOMepa (MmoAcKaska BHU3Y ||[- ] umnkn [t l]1]Nnape
JKpaHa).

B pexume «PYUHOI» npubop Bce BpeMs
BBIBOJUT HA OJKpaH pe3yibTaT HU3MEPCHUM, a
W3MEPUTENIb CaM pEIIAeT, KOorja HMX 3aIucath. py4HOH
Jlnst 3amucy OH JIOJDKEH Ha)XaTh KHOMNKY P> Rui (MQ) C(uno) 11N
(moackaska BHHM3Y JKpaHa), MOCe 4Yero mpuoop memmmssmsmsmssssmms==-
mepeiger K CHeayrommM — u3MepeHusM | |A C 57 -
HA3HAYEHHOro LMKJIA. 3aKoHYMB HuKI, npubop |[BC . .
CMEHUT HOMep mnapbl. HM3mepurento cienyer AB i |
MOAKJIIOYUTECA K 3TOM mape. PydHoll pexum Nap 0003 " s 0100
103BOJISIET HU3MEPUTEITIO CaMOCTOATENBHO | [y |y 3 2 nwcare [14]Nnaps
pEryaupoBaTh CKOPOCTh B IPOLIECCE IJIAHOBBIX
A3MEPEHUM.

Ilpumeuanue: ciiydallHOE  BBIKIIOUYCHUE
pudopa He MPUBOJUT K MOTEPE TaHHBIX.
YmeHue daHHbIX

Bri6epute kabenb, Ha KOTOpOM
MPOBOAMIINCH IUJIAHOBBIE M3MepeHus. UToObl nnawnosee 23.01.2009
CUMTaTh PE3YJIbTATHI C 3KpaHa rpudopa, B MeHro
2 BblOepute MyHKT <UTeHue miaHoBbIX P — || o p B KkaGene: 0100
[OK]. Ecnu 3nauka P> Her, mprOOp HE BKIKOYAT ||o 6 cnepnosano nap: 00412
YTEHHUE.

B BepxHeil yacTh 3KpaHa yKaszaHa Jara
n3mepeHuil. Jlanee mnokazaHo KojuyecTBO map |[[OK]lnpocmoTp [~ ]oT6op
Kabenss M 1O CKOJIBKUM M3 HHUX IPOBEICHBI
IJIaHOBBIE  u3MepeHus.  UToObl  mpouecTh Rus (MQ) C(no) (I
pe3yapTaT, HYXHO Haxkarb kHonky [OK]||] — === ~-======-=-=====-=-=-
(moxckaska BHM3Y OKpana). IIpuGop mnokaxer | |A € 57 30
JTAaHHBIE U3MEPEHHI I MEPBOM UCCIEAOBAHHOU BC 11 30
T1apBbl. AB 210 35
.y MeHnsaTh HOMEpP mapbl MOXXHO KHOIKaMH Napa 000 " s 0100

’ [ ] BelX OA [ +t{ ] NnapHb

Brixon u3 pexxuma uteHust KHONKo <.
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Mua2Hocmuka kabens

[Ipubop mno3Bomser oToOpaTh Mapbl IO
YPOBHIO M30JISIIMU, JHANa3oHy €MKOCTH U
MPOCMOTPETh OTOOpaHHBIE Maphl. Bximrodaercs
JMarHOCTHKa B OJKpaHe «YTeHue MIIaHOBBIX»
KHOTIKOH P> .

Bl moxere mpoBoauTh OTOOp map MO
momsanuu — JIA m emxoctm — JIA, a MoxkeTe
OTKa3aThCsi OT OTOOpa MO €MKOCTH WU
m3ossiuuu. Jns aroro kHonkoi [OK] B HyxHOMU
ctpoke BbiOupatroT HET. YcranoBute nuamnazoH
CONPOTUBIIEHUS  M30JSUUMU  WIM  E€MKOCTH,
KOTOpbId Bac wuHTEpecyeT, HakuMas KHOIIKY
[OK] B cootBerctBytouieM nyHkre. Ilocne
OKOHYAHUS  YCTAaHOBOK, HpuUOOp  MOKaxKeT
KOJIMYECTBO TMap B BBHIOPAaHHOM JMana3oHe
(oToOpano map) m OyneT uYWTaTh TOJIBKO OTH
napel.  UroObl  mepeith K NPOCMOTPY
OTOOpaHHBIX Iap, BHIOEPUTE MYHKT «IPOCMOTP
oroOpannbix» u Haxkmute [OK]. Bun skpana
TaKOHM e, 4TO U B pexkume «YUTeHue NaHHBIXY,

JIA A
30 nAa (mQ) : aa
oT 1] |
n o 50
M K b (HD) o Al
oT 60
oo 100
po TP OTOOpPaAaHHBX P
0T aAaHO map: 0007
JIA HET
30 na (MQ) : ,EI,AI
oT 0
n o 50
M K b (Hd) H E T|
oT 60
oo 100
po TP OTOOpPaAaHHBX P
oT aHO naep: 0005

HO JIUCTAaTb MOXXHO TOJIBKO OTO6paHHLIC apsl.

43




YacTo 3agaBaemMble BOMpPOChHI

Umo nyuwie — ymeHvuiams uiu y8eauyusams KOIU4ecmeo ycpeoHenull hurompa?

OTO 3aBHCUT OT YCJIOBUH m3MepeHuidl. Ecnu mokazanusi craOuibHBIE, TO yHO0OHEe
COKpaTHUTh BpeMs paboTel puibTpa. Eciin B TMHUM TOMeXH, TO pe3ynbTaT OyIeT TeM TOYHEE,
yeM OOJIbIlIe YCTAHOBJICHO YCPEIHEHHH.

Kax npomepums usonayuro napel yuxnom no AC, BC u AB u paspaoume ee, nepexoos
K crnedyroueli nape?

1. Bxiarouuts «kEMKOCTDby.
2. PabotaTh B IJTAHOBBIX H3MEPEHUSX (pa3psi aBTOMATHUCCKHIA).
MooicHo u npumensms ceou uzmMepumenbhvie npogood, He U3 KoMniekma?

MOKHO HCIIOJIB30BaTh MPOBOJIA HE M3 KOMIUIEKTa prbopa. Ho B 3ToM citydae Hy»KHO
HPOBECTU KOPPEKIHIO MPOBOJOB, YTOOBI OHM HE BHOCHJIM IOTPEIIHOCTU NPH H3MEPECHHU
nuieiida 1 OMUYECKOH aCHMMETPHH.

B pesxume [IIJIEM® nposona A u B 3ambikaroT apyr Ha apyra. B Memio 1 3amyckaior
KOPPEKLHIO IPOBOJIOB.

Ecnu nociie sToro Bel cHOBa Hauany MCHOJIB30BATh MITATHBINA KOMILIEKT MPOBOIOB, TO
CHOBA MIPOBEIUTE KOPPEKIIHIO.

Xopowio, umobuvl Hadcamue KHONKU CONPOBONCOANOCH 38yKoM. Modicho amo coenamy?
MO’KHO BKJIIOYHTH U OTKJIFOUUTH 3BYK KHOIIOK B MeHro 2 B myHkTe <MHpopmarms™>.
Kaxk ysenuuumo spemsa usmepenuii 6e3 3amensvt akKymynamopos?

1. VYcranoButs TectoBoe HampsikeHnue 180 B.
2. BBIKIIOYNTH MOACBETKY

Ymo 6yoem, eciu He usmepums uiietigh punbmpom u eKioyUms ymeuxy?

Eciu sTto mepBoe u3aMmepenue uwieida, TO MpuOOpP MPOCTO HE BKIIOYHUT ITOUCK
MOBPEKICHUS, TIOTOMY YTO €MY HE C UeM CpaBHUBaTh pe3yJibTar. Eciu Bel yxe uzmepuin
nuieid GunpTpom, TO IpUOOP 3aMIOMHUII 3TO 3HAYEHUE M MPUHSIT ero 3a JUIHHY Kabemns. C
9TOW BETMYHMHOM OH OYJIeT CpaBHUBAThH CONMPOTUBIICHUE JKUJIBI JI0 MECTa MOBPEKIeHUs. Ecun
Bol mpoBoauTe u3MepeHHsT Ha OJHOM M TOM ke uuielde, TO mMepeMepsATh €ro He
o0s13aTenbHO. BBl MOXeTe HECKOJIBKO pa3 3aIlyCKaTh IOUCK.

Ho eciu Bel mepen mouckoM HEMCITPaABHOCTH M3MEPWIIH (PIIIBTPOM Ipyrou muieid, a
OH OTIMYaeTCs OT Iuiei(a C HEUCHPaBHOCTHIO, TO BbI moiyunte OmMMUOOYHBINA pe3yibTaT
TOWCKA HEUCTIPABHOCTH.

Ymo 6Oyoem, eciu nepenymarnvi npoeoda A u B npu usmepenuu paccmosuusi 00
YmMeyKu, U nIoXou npooo NOOKIOUeH K A?

Ha sxpane Bbl yBuanTe 3Ha40K «a» psiioM ¢ pacctosiHueM «X». Ilo cxeme Tpebyercs,
4T00bI Jk1Ta B Obla HectipaBHoi (3HauoK «Xby). Ecin mokazano «Xay», 3TO B MIPHUHITAIIE HE
BIUSIET HA pe3ysbTaT, HO Mbl PEKOMEHAYEM IIOMEHATh MECTaMM MpoBoja «A» u «B» —
MHaYe U3MEpEeHHE MPOU3BOAMTCS HE Cpa3y 4depe3 HEUCIIPaBHYIO KUy, a CHadajla 4epes
XOPOILIYIO JKUJTY, YTO MOYKET IPUBECTH K JONOJHUTEIBHON MOIPELUTHOCTH.
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Ymo oename, eciu kabenw e enecen 6 Cnucox?

Bbr moxere BbiOpath B Crucke MyCTylO 3amuch (1Ia0JO0H 3allUCH) U B «KapMaHe»
BBECTU HYXHbIE JaHHbIC. /1 3TUX Lieneid Mbl peKOMEHAYEM PEe3epBUPOBATH OJHY 3alMCh
(nammpumep, «01-s 3anuce»). B 3anmucu 5 y4acTkoB, B JIMIIHUX yYacTKaX yKaXXHTE HYJIEBYIO
JUIMHY — TOT/1a OHU HE OYIyT 3a/1eiCTBOBAaHBbI.

MoxHo Huyero He nenath. K mpubopy mpuiaraercst mporpaMMa pacuyera TOUYHOTO
paccrosiHusa. Brl moxere pabGotath ¢ «KabGenem 100%», koTopblii BbIOMpaeTcss IO
YMOJYaHUIO TpU BKIOYeHHH mpubopa. Ilotom Bbl ykaxkere mnporpamMme pesyibTar
M3MEPEHUs, @ OHA CJIeNIaeT TOYHBIA pacueT PACCTOSHUS MO YKa3aHHBIM MapaMeTpaM KaOels.
[Iporpamma y4uThIBaeT M pasHHIly TeMmIepaTyp BAojdb kabens. Hampumep, Ha MOpCKHX
KOpalOJIsix ecTh 3a00pTHBIE CUTHAJIbHBIE KAOeJH, Il KOTOPBHIX TeMIIepaTypa pe3Ko MEHSETCS,
KOTJ1a OHHM YXOJAT MO BOAY.

Mooicno  ucnonvzoeams  Memoo  8CHOMO2AMENbHO20 Kabensd O0a4  00blYHO20
CUMMEMPUUHO20 Kabens?

a, MoxHO. B ponu »uit BCrioMoraTenbHOro Kadesst MOryT ObITh JIF0ObIE 2 «XOpOILNE»
KHWJIbl CHMMETPUYHOro Kabens. s yero mMoxer noHagoOuThes nopobHoe mamepenue? K
npuMepy, B Kabene mapel ¢ pa3HOW CKpyTkoil. Eciam B Tectupyemoit mape o0e KHIIbI
«IJI0XHE», TO TpeOyeTcs monodpaTh «XOPOLIYIO» KUy M3 Apyrux nap. Ho uz-3a pasnoit
CKPYTKH B 3TOM CJIy4a€ MOXET BO3HUKHYTb aCUMMETpPHUs, IPUBOJAIIASL K TONOIHUTEIbHOM
MOTPEUTHOCTH (IMMPUOOP PACCUUTHIBACT R JKUITBI HCXOAS U3 CHMMETPUH uIeH}a).

Ecmu Bel ucnonp3yere 2 «XOpOIIUE» KHIbI KaOess MO0 METOIY BCIIOMOTAaTEIbHOTO
Kabemns, TO BIMSHHE AaCHUMMETPHU YCTpaHseTcs. MeTox BCIIOMOTaTelbHOTO Kadems
YHUBEPCAIBHBIN U JaXXe B OIPEIEICHHOM CMBICIE MpeanodTuTensHbii. Ho ucnons3oBaTth
ero HeyJJOOHO M3-3a YCIOXHEHUSI MaHUITYJISIHNA: TpeOyeTcss moaooparTs 2 XOpOIIne Kbl |
cenaTh OoJblIe Oneparyii.

Yacmo 3adaeaemMbie 80NpoOChkI MO M1aHO8bIM U3MEePEeHUSIM
Om yezo 3asucum epems 3apsoKu kabens?

Jnunnble kabenu oOmanaroT OONBIION €MKOCThIO. Eciu ycTaHOBIEHHOE BpeMs
3apsaKd OyZeT Majo, TO IPUOOp BKIFOYUT (PHIBTp, KOT/A 3apsi €MKOCTH HCIIBITATEILHBIM
HaMpsDKEHUEM ellle He 3aKOHYEH. DTO MpUBENET K 3aHMKEHUIO 3HAYEHUS COMPOTUBIICHHUS
m3oJsinuu kadenst. OnpenenuTs BpeMsl 3apsijia MOXHO BU3yallbHO B pexume M3OJIALNA,
MepeKIoyas KOMMYTAIMIO U OTCIISKUBAst BpeMsl 3apsifa Kalelsl, Korja MoKa3aHus pacTyT U
BBIXOJISIT HAa CTAOUIIBHBINA YPOBEHB.

B pexume PYUHOU u3MepuTens OTCIIEKUBAET 3aps/l 110 TEKYIIMM TTOKA3aHUAM U CaM
oIpeJieNeT, Korjaa 3aguKcupoBaTh pe3yabTar. TO yA0OHO, €ClU MJIaHOBbIE U3MEPEHHs He
CIIMIIKOM TPOAOJDKUTENbHBIe. Ha GonbimioM konmuecTBe map paboTaTh B pyYHOM pEXHUME
YTOMHTEIBHO.

Kaxk moorcno ycxopume yuxn 6 pesrcume ABTOMAT?
JInst 5TOro Hal0 yMEHBUIUThH KOJIMYECTBO ycpeAaHeHui. Haumenee KpUTHUUHO 3TO ISt
mmepenus: emxkoctu. B pexxume EMKOCTD B Meno 1 MOXHO yCTaHOBUTH MEHBIIIEE

KOJINYECTBO YCPEAHEHUH [l yCKOPEHUsl pabOThI IIUKIIA.

YMEHBIIUTh KOJMYECTBO YCPEAHEHUH MOXHO M JJII U3MEPEHUs CONPOTHUBIICHHS
momsinuu B pexxkume M3OJILUSA. Ognako 3TO MOXKET MPUBECTH K JOMOJTHUTEIHHOU
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MOrpCuIHOCTH. Ecan moxazanus COIMIPOTUBJICHUA HCCTa6I/IHLHBI, TO PE3YyJIbTAT 6y[[€T TEM
TOYHEE, YeM OOJIbILIe YCPETHEHUH.

BeiBaroT cuTyammu, KOTJAa HW3MEPHTENI0 HEe TpeOyercss TO4YHOe 3HAaYCHHE
CONPOTUBICHHS  M30JSILIUHM, a HEOOXOJMMO TIPOCTO  MPOBEPUTH  Kabemb  Ha
paboTrocnocoOHOCTh. B 3TOM cilyyae MOKHO BBICTaBUTh MHHHMMAJIbHOE BpeMs 3apsiia U
KOJIMYECTBO YCPEIHEHUH — TaKOe, YTOOBI OBLIO TOJBKO BUIHO, HCIIPAaBHAS MTapa WM HET.

W3MeHsITh CKOPOCTH IIAHOBBIX MOXKHO M IIOCJIE Hayasa 3alucu. BeIxoJ U3 MIaHOBBIX
kHONKOM <. UTOOBI BEpHYTHCS B IJIAHOBBIE U3MEPEHUS], HY’)KHO CHOBa BOMTH B MeHI0 2 B
NYHKT <3amuch IU1aHoBbIX>. [Ipubop mpenynpeauT, 4To 3alucCh C MPEKHUM UMEHEM YKe
CYLIECTBYET U MNPEMIOKUT HPOAOKUTH 3anuch. I[lonTBepaure mNpoaoKeHUe KHOMKOM
[OK]. Crapas 3amuce OylneT NpOAOKAaTbCS C NPEKHUMH YCTaHOBKaMH, ecid Bbl He
Ha3HAYUTE HOBBIE.

Kax nponycmums ne nucmas 6onvuioe xonuuecmeo nap?

Eciu HyXHO mpomycTuTh OOJIBLIOE KOJMYECTBO Map, MOXHO BBIUTH W3 IJIAHOBBIX
n3MepeHuil KHomkod <« U YCTaHOBUTb HOMEpP HY)KHOM Mmapbl, C KOTOpOil TpeOyercs
MPOJOJDKUTh IUIAHOBBIE HM3MEPEHHA. 3aTEM CHOBa 3aIllyCTUTE ILIAHOBBIE H3MEPEHUS B
HUKHEHN CTPOKE MEHIO.

Ymo oenamy, ecau pecypc namamu noo niaHo8vle UsMepeHus Ucuepnan?

Ecnu npubop oTka3biBaeTCs HayaTh 3alIUCh, CUTHAJIU3UPYS, YTO MeCTa 0] IJIAHOBBIE
OoJblIIe HE OCTAJIOCh, CIEAYET OYHCTUTH MaMsATh npubopa. Ecou Bel omacaereck moTepsTh
JaHHbIE, TO IIPEJBAPUTEIBHO 3AMUIIUTE UX HA KOMIIBIOTEDP.

dopmatupoBaHHe TaMITH TPou3BoAUTCS B MeHro 2 B myHkTe <UH(popmarms™.

Kaxk ysenuuumo epems nianogulx uzmepenutl 6e3 3ameHvl akKymyisamopos?

VYcranoBuB TectoBoe HamnpsikeHnue 180 B.
BBIKITIOUMB MOJCBETKY .
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N3MEPHUTEJIb IIEPEXOHOI'O 3ATYXAHUA

BcTpoeHHBIN H3MEpUTENh NEPEXOJHOT0 3aTyXaHUs IPEIHAZHAYEH JUIS ONIPEACIICHHUS
paboTOCIOCOOHOCTH a0OHEHTCKMX M COSAMHUTENbHBIX JIMHUNA CBSA3M HA yYacTKaX MECTHOU
cetu win craHiusax I'TC, myTem u3MepeHus: NEPEXOIHOTO 3aTyXaHUsl MEXAY Iapamu KU B
MHOTOXHJIBHBIX KaOelsx CBsI3H, a TaK e JUIsl CAauu-IIPUEeMKH KaOes.

MpuHUMN paboTbl

[Tpubop GpyHKIMOHAIBHO COCTOUT U3 T€HEPAaTOpa U MPUEMHHKA.

I'enepaTop npubopa GopMuUpyeT U3MEPHUTEITBHBIC CUTHAIBI JIsI ONPEICICHHS YPOBHS
MEPEXOIHOTO 3aTyXaHUs MKy MapaMu Ha OJIMKHEM KOHIIE KaOelIbHOI0 yuacTKa.

W3mepurenbHble CHUrHalbl, (OpPMHpPYEMBbIE IEpelaTYMKOM, IOCTYNAOT Ha BXOJ
«BIMAOLIEH» KaOeIbHOW mapsl JJI ONPEIEIICHUs YPOBHS NEPEXOJIHBIX BIUSHUN MEXITY
rapamu.

Ha BXOI IMMPUEMHHUKA, IIOAKITIOYACMOI'0 K BBIXOAY KaOeJIbHOM mapbl «H3MepﬂeM0ﬁ» I
«HOﬂBCp)KGHHOfI BJIMAHUIO», IIOCTYNACT CHUIHAJ, onpe):[ensleMHf/i CHUIHAaJIOM Ha BBIXOAC
nepeaaTyruka u COCTOAHUEM 00BeKTa HU3MEPCHMUA.

B coctaB mpuemHuKa BXOAMT IH(GPOBOH BBHICOKOZOOPOTHBIA MMOJOCOBON (GHIBTP,
[EHTpaJIbHAs YacTOTa KOTOPOTO COBIMAJAeT C BBIXOJIHOW yacToToi reHeparopa - 800, 1020

nin 1200 I'o.

biaromapst 5 ToMy M3 BCero BXOJHOTO CIIEKTpa NMPUEMHHUK BBIICISET CUTHAJIBI TOIBKO
3aJITaHHOU YaCTOTHI.
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BknioyeHue n3mepuTtens nepexoaHoro 3aTyxaHus

Bximrouenue peKrUMa HU3MCPCHHA TICPCXOAHOTO 3aTyXaHUs OpPraHU30BaHO 4YCPEC3

BOJIbTMETP.

B BosibTMeTpe yOeauTech B OTCYTCTBUHM HANIPSIKEHUs B TUHUH.

Boiinutre B Mento 1 pexuma BOJIBTMETP. 1
IIyHKT MEHIO — < JIOILyCKOBBIN KOHTPOJIb >. BritoueHue —
[OK]. IosiBUTCS cTaHAapTHBIN U3MEPUTENbHBIN SKPaH.

MEHIKO 1

[lonycKOBbIA KOHTPONb
FeHepaTtop Ha AB

>
BbIKN

YcpeaHeHue no
PuUnbTp
ABTOOTKNIOYEHNE

16
PYYH
BKNn

Barapes

72B

YnpaBneHue

B o0CHOBHOM H3MEpUTENHHOM pEXUME BKpaH MNpUOOpa BBHITISAUT CIETYIOIIUM

obpa3zom:
[T -69.5 15 am|
~1+0.0 nbwm
0800 ... nb <-90
1020 <-90 gb
1200 : ... nb ab
[OK] douneTp [=] uukn

VYmpasnenue:

L4 L[I/IKJ'H/I"ICCKOC U3MCPCHUC C YCPCAHCHHUEM Ha BCCX MNPCAYCTAHOBJIICHHBIX YaCTOTAX —

KHOMKa P> .

e IlI3mepeHue ¢ ycpenHeHueM — kHonka [OK].

e BriGop mpenycTaHOBICHHON YacTOThI, HA KOTOPOW MPOBOISATCS U3MEPEHUS] — KHOIKU

AV

e (OrMmena geiictBusa — kHonka «.
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OnepatuBHOE yIIpaBJI€HUE TapaMeTpaMH OCYLIECTBIISIETCS KHOIKAMM YIIPaBICHUS:

Hasnauenue Knonka OKpaH
YpoBeHb (OAbM)
+3 ]
YpOBEHb. ﬁ [ +% ]
N3menenune — kHonku A 'V —— 6 or ) ]
..... ao +3
Beixoz u3 pexuma — [OK]. =1
[T4] kypeop
[OK] coxpaHUTEL W BLIATK
YacToTa (I'u)
[ 1200 ]
YacrorTa. -"-. [ 1020 ]
" AV —— [ 0800 ]
3MeHeHHe - KHOHKH 0800 OT ----- ﬂo 1200
Beixon u3 pexuma — [OK]. F~
[T] kypcop
[OK] coxpaHUTE W BBHIATK
Mopor (ab)
ITopor. [ ]
[lepeMenienue Kypcopa — p E 69.5 }
KHomKn 4P == 80.0 oT..... no  +0.0
H3menenue — kaonku A 'V Y
Boixon u3 pexuma — [OK]. [«>] kypcop [T] undpa
[OK] coxpaHUTE W BLIATK
T 695146 |
~1+0.0 npbm
3aTyxaHue.
YXAHIE y = 0800 : ... a6 | <-90
OCHOBHON HM3MEPUTEIBHBIN —— 1020 - <9036
PEXKIM. <ldB 1200 - ...a6 | 4b
[OK] douniTp [=] Lunkn
Pexum TECT aIm
Tecr.
P 0
CHIM B PICTPOTO .-®‘ YacToTa: 1020 Tu
TecTUpoBaHusA. Brixon 1/1“3 —— YpOBEHb: +0.0 aBM
pexuMa — HaKaTHhe JIIOou %k' Mopor : -69.5 nb
kHomkHU, kpome [MEHIO].

49




YcTaHOBKM ANA U3aMepeHus 3aTyXaHus

[Tocne BriroueHuss mpuOopa W TEpeBOAa €ro B PEXKUM H3MEPEHHUS 3aTyXaHUS
ABTOMATHUYECKM YCTAHABJIMBAIOTCSA MapameTphl: BbIXOAHOW ypoBeHb +0.0 nbm, mopor
cpabateiBanus B pexume «Tect» - 69,5 nb, wactorsl usmepenus 800, 1020 u 1200 I'h,
npudyeM padoueid BeiOuMpaetrcs yactota 1020 I'm. Eciam 3T mapamerpsl, o KakuM JIHOO
MpUYMHAM HEOOXOIUMO H3MEHUTh, BBl MOXeTe clenarb 3TO MPU IOMOIIU KHOTIOK
ynpapiieHusl. Bce ycTaHOBKU J1eHCTBUTENBHBI HA OJAMH CEAHC pabOThI, T.€. IO BBIKIIOUYCHHS

MUTaHUSL.
= MEHIO 1
Ecim Brnl XxXoTuTe W3MEHHUTL BBIBOJ  €IMHMIL Mocr
3aTtyxaHus He B JI0 (mo ymonuanuro) a B Hemepax — B | | [Eaunmusi usmepenns AB
Menepatop 1020 BbIKN
OCHOBHOM HM3MepUTEIBHOM pexkuMe HAKMHUTE [MEHEOL], | | oo e
2 YcpeaHeHue no 001
KHOnKo#i ¥ BBIOGPUTE MYHKT <CIMHHIBI H3MEPCHHS>. || oheAt PYUH
Bri6op — [OK]. Beixoq — [MEHIO1]. ABTOOTKNIONEHME [A
Barapesn 7.2B

Jns  u3MeHeHHs MapaMeTpoB YCPEOHEHUS B
OCHOBHOM H3MEPHTEIBHOM pexkume Hakmute [MEHIO1],
kHonko V¥ BBIOEpUTE MYHKT <YCpegHEHHE II0>,
Haxxkmute — [OK]. B mosiBuBImemcst meHto kHonkamu A 'V
BbIOEpUTE HEOOXOIMMBIN MapaMeTp YCpeIHEHHS |
Hakmure [OK]. BbIxog B H3MEPHUTEIBHBIA PEKUM —
[MEHIO1] mu6o «.

HakonneHwe gaHHbIX
064
032
0186

1 or..... no

—r—r—
——

512

[™] kypcop
[OK] coxpaHUTb 1 BLIATH

NU3mepeHMe nepexoaHOro 3atyxaHus

st u3mMepeHust MepexoTHOTO 3aTyXaHUs MOCie BKIIOUEHUs TprUdopa MnepeBe/iuTe ero
B PEXHM «JIOIyCKOBBIN KOHTposb» ([MEHIO1], camblit BepXHUii MyHKT).

Bo u30e:kanue moBpexxaeHusi Npudopa nepea HAYAJIOM H3MepPeHHH HeoOX0aUMO
y0eauThCsl B OTCYTCTBMHU HA JINHUM MOCTOPOHHEr 0 HANIPSAKEHUSI.

JIist u3MepeHus epeXxoqHOro 3aTyXaHus MPUOOp HEOOXOAMMO MOIKIIOYUTh K JTHHUH

KaK ITOKa3aHO Ha pUCYHKC!

MPK-TTPO 20
FA P ]
Bxan 1 1 600 Om
% :
Beixon v 7 V] 6000
7 "z B R

3HaueHHUE NEPpEXOAHOTI0 3aTyXaHUA 6y,HCT OTO6pa)KaTBC$I Ha JUCILICC:
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T -695 nb am|
~1 +0.0 pBEm

0800 ....an6 | -88.2
1020 -88.2 nb

1200 :  .... Aab nb
[OK] dounkeTp [=] unkn

Jlns Gosiee TOYHOTO ONpPENENICHHs MEPEXOJIHOT0 3aTyXaHUsl HY)KHO Ha)KaTh KHOIKY
[OK], 3amyckaromyto ¢GHIBTp, MOCIE Yero Ha JIUCIUICE TMOSBUTCS HAIIHCh OKIUTE...», a
3aTeM B Pe3yJbTaT U3MepeHus ¢ ycpenHenueM. Ilocnme paboTel ¢puimbTpa pesynsTar OyAer
3aukcupoBaH B OOJBIIOM OKHE, @ MPUOOP MPOJOIDKUT TEKYIIHUE HW3MEPEHUS B CTPOKE
KOMMYTaIliH.

Kuonka P> 3amyckaeT M3MEpUTENbHBIN LUKI, YTOObI MPOBECTU U3MEPEHHS 110 BCEM
TpeMm uactoTaMm. [IpubGop m3Mepur uiIBTPOM IO OYepeaM BCE YACTOThl U BEpPHETCS B
UCXOJHYIO CTPOKY. B coceqnux ctpokax Oyner moka3aH 3a)MKCHUpOBaHHBINA pe3yibTaT, a B
HCXOJIHOM CTpOKe 3a(hMKCUPOBAHHBIN pe3yibTaT OyJeT MoKa3aH B 0OJbIIOM OKHe. B camoii
CTpOKe IpUOOp NPOAOIKUT HENPEPHIBHO BBIBOJUTH TEKYLIHE U3MEPEHUSI.

Pexum TECT

JlaHHBIA pEXUM TO3BOJIAET OBICTPO OTOMpATh Mapbl YJIOBIETBOPSIOIIUE HOPME
MepPeXOIHOTO 3aTyXaHus. [l BKIIOUEHHS peXHUMa OBICTPOro TECTHUPOBAHUS, HAXKMUTE
kHonky [TECT]. Iucreii mprbGopa B 3TOM peXUME BBIMIISIUT CIETYFOIIHM 00pa3oM:

Pexxum TECT B 111
YacToTa: 1020 Tu
YpoBeHb: +0.0 abwm
[Nopor -69.5 nb

Ha pucninee BeIBOASTCS TeKylllee 3HaU€HUE Topora (1o ymonyanuto -69,5 1b),
yacroTa (1o ymomadanuto 1020 I') 1 ypoBeHb BbIXOIHOTO cUTHaNa (1o ymondanuto 0 1bm).

B »ToM pexuMme TekyliMe 3HaueHUs 3aTyXaHUs Ha SKpaH HE BBIBOAATCSA, MPUOOP
HETPEPBIBHO U3MEPSET MepexoiHoe 3aTyxaHne. CKOPOCTh U3MEPEHHUS YBEITUUNHA TIPUMEPHO
B 10 pa3 mo cpaBHEHHUIO CO CTaHAAPTHBIM pexkUMOM. [Topor mepexo HOro 3aTyXaHHust MOXET
yCTaHaBIMUBaTbCA NMpou3BoibHO oT -80 nb no 0 nb (mo ymonuanuto paseH -69,5 nb). B
JAHHOM DPEXHME BBIXOJ MpUOOpa MOIKIIOYAeTCs K BIUSIONICH JUHHM, a BXOJ Npubdopa
MOJKITFOYAETCSl TOOYEPETHO K HCCIeAyeMbIM JHHHAM. Eciu 3HaueHHWe TepexoIHOTO
3aTyXaHUsl MEXIYy BIUSIONIEH M HCCIeIyeMOM JIMHUSAMH MEHbIIE YeM YCTaHOBJIEHHBIN
nopor (Hampumep mopor paBeH -69,5 nb a mepexomnoe 3aryxanue paBHo -50 ab) TO
pa3zaaercs 3ByKOBOI CUTHAI.

Jlnst BBIXO/1a M3 3TOT0 pexknMa HaxkmuTe KHomKy [3ATYXAHMUE]

PeXXUM TEHEPATOP

B sTOM pexxumMe npubop HE MPOU3BOAUT HUKAKUX U3MEPEHUIL, a MPOCTO FeHEPUPYET
cuHycouaanbHbIH curHan yactoroi 1020 'y ¢ ypoBHem 0 1b. BritoueHue/ BbIkITtOueHHE
3TOr0 peXxXuMa Ipou3BOIUTHCS B MeHrol.
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UHdopmauuns

B Meno 2 (pexxum HMPK-IIPO) Bxon B cTpoky <uH(pOpMamus™ NperocTaBiseT
MIOJIb30BATENI0 PAJl CIIy’)KEOHBIX IyHKTOB, TAKUX KaK BEpPCHUs NMPOrpaMMHOI0 00eCreueHHUs,
BKJIIOYCHHE/OTKIIIOYCHUE 3ByKa U aBTOIOJICBETKH, BEIOOD S3bIKA.
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CBA3b C KOMIIBIOTEPOM

[Tpubop mo3BossIeT OOMEHUBATHCS HH(OpPMAIMEH ¢ KOMIBIOTEpOM IO HHTepdeiicy
USB, wucmons3ys kouseprop CP210x (USB to UART Bridge). i obecrieueHus: CBA3M ¢
ucnonp3oBanueM USB, TpeOyeTcs yCTaHOBUTH JpaiiBep, PacIOJOXKCHHBIM Ha KOMIIAKT-
JTTFCKE.

Baoicnoe 3ameuanue:
HpaiiBep caenyer ycranosuts IIEPE]J] nepBeiM nojakitoueHneM npubopa K mopry
USB Bamiero kommnsrorepa.

YcTtaHoBKa apauBepa

o Boiigute B CUCTEMY C IIpaBaMu aJIMUHUCTpATOPA.

e Boiingute B manky Drivers\USB_Driver_ CP210x_Bridge\ na ycTaHOBOYHOM KOMITaKT-
JIMICKE.

e 3amycrture ¢aiin CP210x VCP_Win XP S2K3 Vista 7.exe u cieayilTe dKpaHHBIM
MOJICKa3KaM MacTepa M0 yCTaHOBKE.

e [lepBhbIil ATanm yCTaHOBKM — pa3apXMBUPOBAHUE IaKeTa JApPaBEpOB M 3allMCh WX Ha
JKEeCTKMM nuck Bamlero xommprorepa. YCTaHOBUIMK 3alUIIET MakeT IpalBEpOB MO
aapecy C:\SiLabs\MCU\CP210x\Windows_XP_S2K3_Vista_7\ u mpeasoXut HayaTh
BTOPOI1 3Tamn — COOCTBEHHO YCTaHOBKY

silicon Laboratories CP210x VCP Drivers for Windows XP /2003 Sery

InstallShield Wizard Complete

The InstallShield Wizard has successfully copied the Silicon
Laborataries CP210x VCP Drivers for Windows XP/2003
ServerfVista/7 v6.00 to your hard drive. The driver installer listed
below should be executed in order to install drivers or update an
existing driak

v Launch the CP210x Y CP Driver Installer. >

Click Finish to complete the Silicon Laboratories CP210xVCP
Drivers for Windows XP/2003 Server/Vista/7 v6.00 setup.

< Back ' Cancel

4/ Silicon Laboratories CP210x USB to UART Bridge D X|

% Silicon Laboratories
< Silicon Laboratories CP210x USB to UART Bridge

Installation Location: Driver Yersion 6.0

| D:\Program Files\Silabs\MCUNCP210:,

Change Install Location... | ‘ Install ’ Cancel |
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B ciywae ycmemHoro 3aBepiieHUs YCTaHOBKU B «JlucmeTdepe yCTpPOMCTB», NpH
MOJIKITIOYEHUH NPHOOopa, MosiBUTCS HOBBIH (BupTyansHbiii) COM-iopt

-lolx] CeoiicTBa: Silicon Labs CP210x USB to UAR ) ﬂﬁ]

KoHconb [lelicTeie Bua  Crpaska ‘

= | & 2| a ‘ CeeneHus ] YnpaeneHue 3NeKTPONUTaHKEM ]
=N Ogupe I MapaveTpe NopTa. | Npaiieep ]

[ 1§ Computer

[} Disk drives 3 Silicon Labs CP210x USB to UART Bridge (COM5)

(- B Display adapters =

- DVD/CD-ROM drives

[H-23) Floppy disk controllers

&, Floppy disk drives Tun ycTporictea: Ports (COM & LPT)

-85 Human Interface Devices
(-2 IDE ATA/ATAPI controllers
£-38 Imaging devices PaaMeughue:  Pasvewerye 0 (CP2102 USB to UART Bridge Controller)
=] l&j Infrared devices

lﬁ Tekram IRMate-210 Serial Infrared Device
- Keyboards

;

WMarotoeutens:  Silicon Laboratories

~CocTogHue ycTpoiicTea

- E

[ ': ) Mice and other pointing devices JCTPOMCTEO PaBoTaeT HOPMENEHO. ;]
B i Monitors
- Multifunction adapters [MpW HaNMYMA HENONEAOK B PaBOTE YCTPOMCTBE HEXMUTE KHOMKY

(- B8 Network adapters "[MBrHOCTUKA", YTOBE 3ENYCTUTE MACTER AUBrHOCTUKA.
=+ Ports (COM& LPT)
5 Communications Port (COM1)
5 MosChip PCI Paralel Port (LPT3) L]
F'; MosChip PCI Serial Port: (COM3)

5 MosChip PCI Serial Port (COM4)
J Drintor Dok uarHocTuka...
< ,y’ Siicon Labs CP210x USB to UART Bridge (COMS; >
H MpUMEHEHIWE YCTROMCTBE:

or
=@, Sound, video and game confrollers
B aé System devices 370 YCTPOKCTEO MCNONL3YETCA (BKNKIUEHD) LI

o

o)

i3

}

] Universal Serial Bus controllers
- VSO devices

-

0K l OTMeHa l

Ecnu mo kakoi-nmmb0 mpUuYMHE yCTaHOBKAa JpaiiBepa 3aBEpIIWIACh HEYAAayHO, MPH
MOJIKIIF0YEeHUH Nprdopa Bel noiyuure cucreMHoe coollieHne

X
: j ‘j HahaeHo HoBoe obopyaoBaHve B]

~—| CP210x USB to UART Bridge Controller ‘

I._/
J(“\k?ﬁ! ¥ 2@ 13:54

Mactep ycTaHOBKM HOBOTO OOOpYyJOBaHMS NpenokuT Bam ykazaTe Mecrto, rae
MO>KHO OOHApY XHUTh MOAXOISAINN TpaiiBep.

MacTep HoBOr0 060pyA0BaH/A

Macrep Hoeoro ofopyaoBanus

D HOBOr0 060pyA0BaHAS

N

ByneT NpoMaBELeH NOWCK TEKYLEro M OGHOBAEHHOD
MPOrPEMMHOO OBECTIEUEHIA HE KOMMbKTENE, YCTAHOBOUHOM
KOMNBKT-AuCKe DB0pYA0BaHHS Uk Ha BeE-yane Windows
Update (c Bawero paspeweHus).

TonuTuka KOH@WAEHUMANBHOCTH

3707 MaCTEp NOMOTGET YCTEHOBMTL MParpaMMHOE
DBECNEYEHHE A3 YKAIBHHOD YCTRONCTEE:
CP2102 U3Bta UART Bridge Contraller

() Ecmc YCTPOVCTBOM NOCTABASETCH

PaapewnTe noakntouexue k yany Windows Update ana noucka
YCTAHOBOYHII AIUCK, BCTABLTE ero.

MROrpaMMHOND 06ecnieueHIs?

(" Ilg Tonsko aTaT pas
BriGiepuTe AeViCTEVE, KOTOPOR CAERYET BINONHHTS.

(" s, Ceifuac i Keasiit pas npu NOAKNIUEHMI
yeTpoicTea

(" ABTOMATUUECKAA YCTEHOBK (DEKOMEHAYETCS)

(@ Yeranoskaua YKa3aHHOro MecTa

[Ina nposomkerua HaxmuTe knonky "llanee”.

¢Hezan | Janee> OtMeHa. l ¢Hazan | Jlanee> OTMeHa. l

[Ina nposomkerua HaxmuTe knonky "llanee”.

54



Ykaxure IIyTh K JpaiiBepam Ha Bamem JKECTKOM
(C:\SiLabs\MCU\CP210x\Windows_XP_S2K3_Vista_7\) WA K
Drivers\SiLabs\MCU\CP210x\Windows_XP_S2K3 Vista_ 7\  Ha  yCTaHOBOYHOM

KOMITAKT-AMCKE (Ha KapTUHKE I0Ka3aH BTOPOW BapHaHT)

Macrtep HOBOro o6opyaoBaH1a a

3anaiiTe napaMeTpel NOUCKA U YCTAHOBKU. SN

N

IIACKE
ranke

(8 BbiNOAHWTE NOWCK HaWBoNee nooxooswero npaﬂBepa B YK838HHbIX MECTEX.

Menonb3yiTe dnakkd AN CYKEHWSA UK PECWMPEHWA 06NACTU NOMCKE, BKAKYAKWER No
YMONYEHUH NOKENEHLIE NaNKK U CheMHEIE HocUTenu. ByaeTt yctaHoeneH HauGonee
NoOxXoaawWia apaneep.

[— [OMCK HE CMEHHBIX HOCUTENAX (D.HCKBTGX. KDMI'IB.KT',E\I/ICKED(...)

[v' BrawuuTe cneaylowee MecTo NoUCKa:

[H Drivers\SiLabs\MCUNCP21 DxiWindows_XP_S2K3_ v | OBzop |

(" He BeINOAHATE NOWCK. A caM BEIBEPY HYKHEIA Aparisep.

3TOT Nepekn4YaTens NPMMEeHABTCA ANA BeIGOpa ApaiBepa YCTROMCTEBE U3 CNMCKE.
Windows He MOXeT rapaHTUROBaTE, YTO BEIGPaHHLIA BaMW Apaieep ByneT HavGonee
noaxoasawnM Ang MMerwerocs 060pya0BaHKuS.

<Hazan l Hanee > | OTMeHa

I[O)KIII/ITCCL 3aBCPUICHUA MTpOLECCa YCTAHOBKHA npal‘/'lBep

MacTtep HoBoro obopyaoBaH1s

O 3aBepweHue paboTbl MacTepa HOBOro

N

obopypaoBaHus
MacTep 3aeepwmn YCTaHOBKY NPOrpamMmM Ans:

Silicon Labs CP210x USE to UART Bridge

ns 38KPEITUA MACTEpa HEKMUTE KHoNKY "MoToeo".

<Hazan | [oToEOD I OTMeHs
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YcTaHOBKa coeauHeHus

e Ucnone3zys USB-kabGenp #3 KoMIUIeKTamuu mpuOopa, TMOAKIIOYUTE TNPHOOp K
KOMITBIOTEPY.

e (Cucrema KoMIbIOTEpa OOHAPYKHUT YCTPOUCTBO.
e Brumtounre npubop u Beidepute B MEHIO 2 nynkT «CBsizb ¢ [ID9BM».

e Haxas Ha kHOnKy [OK], nepeBeaute nmpuOOp B COCTOSHHE OXKUIAHUS YIIPABIISIONIAX
MOCBUIOK CO CTOPOHBI KOMITbIOTEPA.

e Ha xomnbrorepe crapryiite nporpammy COMMUNICATE
e QOcymiecTBuTe 0OMEH MEX1y NIPUOOPOM U KOMIIBIOTEPOM

e 3agepmute paboty nporpaMmMel COMMUNICATE

e Orcoeaunure npudop

PaGora mpubopa (oOMeH wuH(pOpManuUell) ¢ NEPCOHAIBHBIM  KOMITBIOTEPOM
onpeaensercs nporpammont kommyHukanuu COMMUNICATE u onucana B Heli B pazjene
«[TOMOILb».
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METOAUKA IMOBEPKMU (kanudpoBKn)

Onepaunmn KannépoBKU

[Tepeyens onepanmii KaTOPOBKH MPUOOpA.

Bun ucnoerrannii
HaumenoBanue onepauuii [Ipuemo-

CIATOUHBIE [Tepuoauueckue
Buemnuii ocMoTp 1 onpoboBaHue na na
Onpenenenue a0COTIOTHOM MOTPEIIHOCTH 1 a
M3MEPEHUS CONPOTUBIICHUS U30JISLIUN
Onpenenenue a0COJIIOTHOM MOTPEIIHOCTH
W3MEpEHUs COMTPOTUBIICHMS uTeH(a Ha 1
Onpenenenue a0COJIIOTHOM MOTPEIIHOCTH
OTpeJIeJICHUsI PACCTOSHMS JI0 MECTa TMOBPEKICHUS na Ja
U300 Ka0eist
Onpenenenue abcomoTHOU MOTPEUTHOCTH
U3MEpEHUs DIEKTPHUUECKON eMKOCTH Kalest Ha e
OrnpezesieHne 4acTOThl U3MEPUTEIILHOTO CUTHAIA na Ja
OnpenenieHHe TOTPEIIHOCTA YCTAaHOBKM — YPOBHS 1 1a
BBIXOJIHOTO CUTHaJIA
Onpenenenue MOTPELIHOCTH U3MEPEHUS 1 1a
MIEPEXO0THOTO 3aTyXaHUs

CpeactBa KanubpoBKu
[Tepeuens cpeacTB HEOOXOAUMBIX JIJISl MPOBEACHUS KATMOPOBKH
HaumenoBanue
KOHTPOIBHO™ Tun [Ipumeuanue
HU3MEPUTENIBHON
anmapaTypbl
Mara3zun nuanason usmepenuit 0,001 Om - 100 OM ¢ TOYHOCTBIO
CONPOTUBIICHUN BbIcTaBKH 0,001 Om
Maraszun TY 25-7762.003-86, xmacc tounoctu 0,1; mmamazou
. P40103 .
CONPOTUBJICHUM m3mepenuii 1 MOwm - 10 'Owm
Marasin eMxocTeil P5025 kiacc toudoctu 0,1, nuanazon m3mepenuit 100 nd -
100 mx®

Maraszun 3atyxanuii | M3-600
YacToTromep Y3-34

JlommyckaeTcss TNpUMEHEHHE JAPYyTUX CPEeACTB KaduOpOBKH, YAOBIETBOPSIOLINX
TpeOOBaHUSIM HACTOSIIECH METOIUKH.

YcnoBusi KannopoBKu

HpI/I MMPOBECACHNU KaJ'II/I6pOBKI/I JOJIZKHBI CO6J'IIOI[aTBC${ CJICAYOIHNEC YCIOBU:

e TeMIlepaTypa OKpY’KaloLIEro BO3AyXa (20+5)°C;

® OTHOCHUTEJbHAS BJIAXXHOCTH BO3yXa 30+90 %:;

e armocdepHoe JaBlieHUE 84106 kI1a;

e AKKyMyJsTOpHas Oarapes MOJTHOCTHIO 3apsKCHA.
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CpenctBa M3MEpeHUN JOHKHBI OBITH MOJATOTOBIEHBI K PabOTe€ B COOTBETCTBUU C
IKCILTYaTallMOHHOMN TOKyMEHTAIUEH.

NMpoBeneHne KanMbpoBKU

BHewHuUli ocmomp u onpoboeaHue

[lpy BHemHEM OCMOTpE [JODKHO OBITh YCTAaHOBJIEHO COOTBETCTBHE IpHOOpa
CJICAYIOUINM TPeOOBaHUSIM:

KoMIUIEeKTHOCTD JOJKHA COOTBETCTBOBATH TPEOOBAHUAM (QOPMYJISIpA;

Bce HaAIIMCHU Ha HpH60pe JOJI2KHBI OBITH YETKUMU U SICHBIMMU,

[lpubop HEe MmOKEH UMETh MEXaHWYECKUX IOBPEXKICHHH Ha KOpIyce H
IMPUCOCAUHUTCIIBHBIX KIICMMax.

I[Ipu ompoboBanun HEoOXoauMO yOenuThes B pabote aucruies. [y 3Toro BKIIOYArOT
npuOOp M, HE TOJKITI0YAsi U3MEPUTENIBHBIX TPOBOJIOB, EPEKIII0YATENb PEKUMOB U3MEPEHUN
yCTaHaBJIMBAIOT IIOCIEIOBATEIIFHO BO BCE TOJIOKEHMS. [Ipu 3TOM Ha JuCIUIeH IOJDKHA
BBIBOJUTHCS OyKBEHHO-IIM(poBass WHPOpMalMs B COOTBETCTBHM C MHCTPYKIHEH IO
IKCILTYaTaLUH.

OnpedeneHue abcosIrOMHOU No2pewHOCMU U3MePEeHUs1 cConpomuesieHus!
usondauuu

e TloakmirounTte u3MepuTenbHble poBoaa nmpudopa B u C k marazuny conpoTtusieHuii 0
- 10000 MOwm. OcTanbHbIe pa3beMbl TPUOOPa TOKHBI OBITH CBOOO/THBI.

e Brmounte pexum U3O0JIALNA npubdopa. Mzmepenune B-C.

e Ha mara3une comnpotuBieHuil ycranopure nociegonarensbio 10, 100, 500 kOwm, 1, 5,
10, 50, 100, 500, 1000, 10000 MOm.

e Jlna comporusnenuss wuzomsiiuu  Oomee 1000 MOmM  HeoOXOAMMO  JT0KAATHCS
CTaOMIBHBIX TTOKA3aHUI mpudopa.

o [locme kaxmol ycraHoBku KHomkoit [OK] crnemyer 3amycTuTh H3MeEpeHUE
COIIPOTHUBIICHUS M30JISIIIAU M (PUKCHPOBATH MIOKA3aHUSI.
KomndectBo m3MepeHHi JOIDKHO OBITh HE MEHEe TpeX Uil KaXIOoro 3HAYCHHS,
BBICTABJICHHOT'0 HA Mara3uHe COMpPOTUBIICHHUSI.
AGCOIOTHYIO MOTPEUTHOCTh u3MepeHust Al onpenenstor no popmyiie:
Al =Amm - AO,
rne AusMm - cpenHee 3Hau€HHE M3 MOKazaHuil mpubopa, AQ - oTcueT Mo MarasuHy
COTIPOTHBIICHHS.

OnpedeneHue abcosiromHoOU no2pewHoCcCmuU UsMepeHuUsi cornpomuesieHus!
weudga

e [loaxmrounte n3MepurenbHele MpoBoaa A u B k marazuny conporusnenuii 0 + 10 kOm
¢ ToYyHOCTEIO BeIcTaBku 0,01 Owm.

e Bxmounte npudop B pexum IIIJTEND.

e Ha marasune ycranoBute cieayroiue conporusienus: 0, 0,1, 0,5, 1, 10, 50, 100,
500, 1000, 2000, 5000 Owm.

e [locie kKaXa0i yCTAaHOBKH CIIEIyeT 3amyCTHTh M3MepeHue nuieiida kuomkoit [OK] u
3a(UKCUPOBATh PE3yiIbTAaT.
KonnyecTBo M3MepeHHMH AOIKHO OBITH HE MEHEE TpeX JUlsl KaXKAOro 3HaueHUs,
BBICTABJICHHOI'O HAa Mara3smHe COMPOTUBIICHUS.

AOCONIOTHYIO TIOTPENTHOCTh U3MEpeHUst A2 onpeaensoT no Gopmyiie:
A2 = Awnszm - AQ,
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rae AusMm - cpeiHee 3Hau€HHE W3 MOKa3aHui mpubopa, AOQ - oTcueT Mo MarasuHy
COIIPOTHUBIICHHUS.

OnpedenneHue abcosIroMHOU no2pewHoCcmu ornpeoesieHUss paccmosiHusi 00
Mecma nospexoeHusi usoasauuu kabens

[lepen npoBeneHneM KanuOPOBKHM MPOU3BENNUTE KOPPEKIHMIO HYJIS COIJIACHO Pa3/eiy
«PaboTa Ha KOPOTKUX y4acTKaxX KaOessh» WHCTPYKILUHU MO IKCILTyaTaluu

M1 M2

M3

! | !

Cobepure mpuBereHHYIO cXeMy KanuOpoBKu. Marasunel conpoTtuBieHuit M1 u M2
ToJKHBI ObITh 0 + 1 kOMm, marasud M3 0 + 3 Mowm. YcranoBuTe Ha MarasuHax M1, M2 u
M3 conpoTHBICHUS U3 TAOIHIIBI.

Jlommyckaemasi IOrpeurHoCTh IPU U3MEPEHUH PACCTOSHUS A0 TOBPEKACHUS U3OJSIIHU
Kaoend:

M1 M2 e Jlonmyckaemasi aOcCoJOTHAS
Om Om Om MOTPEIIHOCTh IPU
M3=0,1,2,3 MOwm

100 0 100 0,2 %

50 50 100 0,3 %

500 0 500 0,2 %

250 250 500 0,3 %

1000 0 1000 0,2%

500 500 1000 0,3 %

ocme Kax/I0il YCTAHOBKM mepekmiounte mpuGop B pexum IIJIEM®, 3amycrure
kHomnkoit [OK] m3mepenue nureiida, mocie m3mepenus nuieida, mepekiarounTte npudop B
pexxum YTEUKA, naxmute [OK] u cHumute nmokasanue Xusm.

KonnyectBo u3MepeHHMii JODKHO OBITH HE MEHee TpeX JUIsl KaKIAOro 3HaueHus,
BBICTABJICHHOTO Ha MarasuHax conpoTusieHus. [Torop knonkoi [OK].

AGCONIOTHYIO OTPELTHOCTh U3MEPEHUS Az OTIPEIEISIOT 1o (hopMmyIe:

A3 =Xwusm - X0,

rae Xu3M - CpeliHee 3HaUeHHEe U3 TToKazaHuil mprubopa, X0 -3HadeHue U3 TaOJIHIIbL.

[Tonyuennas mnorpemHOCT, A3 HE [OJDKHA MPEBBINIATh 3HAYEHUS JOMYCKaeMoil
MOTPEIIHOCTH, YKA3aHHOTO B TaOJIHIIE.

OnpedeneHue abcosIrOMHOU nNo2pewHoOCMuU U3MepPeHUs1 3J1IeKmpu4ecKol
eMKocmu Kabens

e Brmounte npubop B pexxum EMKOCTD. U3mepenue B-C.

e [loaxmrounrte uameputenbHble nposoja B u C k marasuny emkocteit ¢ auana3onom 0 +
2 MK®D ¢ TOYHOCTBIO BbICTaBKH | HD.

e Ha marasune emxocTH nocienoBareiabHo ycranosute 1; 10; 100; 500; 750 ud; 1; 1,5;
1,9 Mx®.

e [locne kaxa0¥ yCTAHOBKHU CIIEAYET 3alyCTUTh M3MepeHne eMkocTu kHomkoi [OK] u
3a(UKCUPOBATH PE3YJIbTAT.

59



Kommaectso I/ISMCpCHI/Iﬁ JOJIXKHO OBITH HE MCEHEE TPpEX M Ka)XA0ro 3HA4YCHUA,

BBICTAaBJICHHOI'O Ha MaradmHC €MKOCTH.

AOGCOTIOTHYIO TIOTPEITHOCTh U3MEpeHHs A4 onpenessaioT o GopmMyie:
A4 = Amm - AO,
rae Au3M - cpefHee 3HAUYCHHE W3 MOKa3aHuil mpubopa, AOQ - OTCUeT MO MaraszuHy

€MKOCTEM.

OnpedeneHue Yacmomabl U3MEPUMesIbHO20 cu2Haaa

Bxmrounte npubop B pexxum 3ATYXAHUE.
Boiinure B MEHIO1 u Britouute reneparop 1020 I'a
[ToaxmrounTe BX01 yacToroMepa K pazbeMy BbIXO/] mpubdopa.

3adukcupyiTe TOKa3aHUs YaCTOTOMEPA.

OnpedeneHue no2pewHOCMU ycmaHOBKU YPOBHSsI 8bIXOOHO20 cU2Hasla

Bxumounte npubop B pexxum 3ATYXAHUE.
Boiiaure B MEHIO!1 u Bxmounte reneparop 1020 I'g

[ToaxmrounTe BXOA BonbTMETpa K paszbemy BbIXOJ[ mpubopa. Beixomg mpubopa
JIOJDKEH OBITh HarpyeH Ha conpotuieHue 6000M.

3adukcupyiTe mokazaHus BOJITMETPA.

OnpedeneHue no2pewHOCMU U3MepeHUsl nepexo0H020 3amyXxaHusi

Bxmrounte npubop B pexkum 3ATYXAHUE.

[TonxitounTe BXOJ MarasuHa 3aTyxaHuil k pazbemy BbBIXOJl npuGopa, a BbIXOJ
MarasuHa 3aTyXaHui kK pazsemy BXOJI nmpubopa.

VYcranoBute yacToty uamepurenbHoro curaana papaor 10201’ kaonkoit YUACTOTA.
VYcraHoBHUTE ypOBEHb U3MEPUTENBHOTO curHana pasHbIM Onbm kHomnkoit YPOBEHD.

Boiinute B peskxum 3ATYXAHUE u 3anycrtute usmepenue 3aryxanus kaonkoi [OK].
[Tocne ycpennenus 3apuKCUpyHTE MOKa3aHUs MPUOOpa.

O6paboTka n ochopmrieHne pe3ynbTaToOB KanMbpoBKK

[lonyuyenHble 3HaueHHA aOCOJIOTHOM TMOTPEIIHOCTH HE JOJDKHBI IPEBBILIATH

nomyckaeMoit abcomoTHo# norpemrHocTy U3 pasaena « [EXHUTYECKUE JJAHHBIE».

PesynbraTel  kanmuOpoBkM OGOPMIISIIOT HAaHECEHMEM KieiiMma #  O0(QOpMIISIOT

CBUACTCILCTBO, C YKa3aHHCM  CpPOKa CJ'ICI[YIOH_Ieﬁ KaJ'II/I6pOBKI/I n HOHYCKaCMOﬁ
MOrpCuIHOCTH.

MepuoanyHoOCTL KAaNMGpPOBKU

Kanmu6poska mpubopa 10mKHa MPOU3BOIUTHCS HE pexe 1 pasza B 24 mecsna.
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TAPAHTUMHBIE OBSI3ATEJIbCTBA

lapanTuitHblil CpOK FKCIUTyaTalMK Ipubopa cocTaBiseT | roj ¢ MOMEHTa MPOJaXKH.
I'apanTus Ha akKyMmyssITop He pacrpocrtpasserca. [Io Bcem BompocaM rapaHTHHHOTO U
MOCIIETaPaHTHIHOTO 00CTYXKHUBAHUS IPUOOPA CIIETYeT 00paIaThCs 1Mo aapecy:

170030 TBeps, yi1. Koponesa 9, OO0 CBA3bIIPUEOP

ten./dakc (4822) 42-54-91

Www.svpribor.ru

Crny>x0a TeXHUYECKON MOAAEePKKHU: support@svpribor.ru
[Ipy oTmpaBKe B PEMOHT COMPOBOAMTE, MOXKAIYHCTa, NPUOOP CIIETYIONUMHE

CBE/ICHUSIMHU:
1. Onucanue HEUCIIPaBHOCTH
2. 3aMevaHus WK NOoXeTaHus 1o padore npudopa

3. OOpaTHbIii apec

CBUAETEJBCTBO O IIPUEMKE

3aBOJICKOI HOMED

[ara

Tloamuce
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CBEJIEHMSI O IEPBUYHO MOBEPKE (KAJTUEPOBKE)

npudopa Ne
BricTraBnennoe JlanHbIe
3HAYEHUE I[Io TY | pakrrueckn
W3MepeHne conpoTHBICHHSI U30JIALIUU
10 kOm 9+11
100 kOm 97+103
500 kOm 489+511
1 MOmMm 979 kOm + 1,03 MOwm
5 MOwm 4,89+5,11
10 MOm 9,79+10,3
50 MOm 48,9+51,1
100 MOm 97,9+103
500 MOm 489+511
1T0m 949 MOm+1,06 'Om
5T'Om 4,49+551
10 TOm 8,99+11,1
W3mepenue conpoTuBieHus nuieida
0 Om
0,1 Om 0-+0,2
0,5 Om 0,4+0,6
1,0 Om 0,9+1,1
10,0 Om 9,9+10,1
50,0 Om 49,9+50,1
100,0 Om 99,8+100,2
500,0 Om 499,4+500,6
1000,0 Om 998,9+1001
2000 Om 1998+2002
5 kOM 4951
9 xOm 8,9+9,1
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M3MepeHne 3JIeKTpUIeCcKOil EMKOCTH

0 ud 0-0,1

1 5® 0,8+1,2

10 ad 9,7+10,3

100 ad 97+103

200 1 d 195+205

500 1® 489+511

750 1d 734+766

1000 ad 979+1021

1500 H® 1469+1531

1900 1d 1861+1939

W3mepenne pacctosiHus 10 MecTa moBpexaeHus kabens (kademns 100%)
M1 [Om] M2 [Om] | TIo TV [%] bakTHIecKn
100 0 0+0,2

50 50 99,8+100

500 0 0+0,2

250 250 99,8+100
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Monaynbs u3mMepeHus 3aTyXxaHus

BricTaBieHHOE JlanHbie

3HAYEHUE IIo TY ‘ (akTHuecKu
OrnpezesieHne YaCTOThl U3MEPUTEILHOTO CUTHAJIA

1020 I'g 1009,8+1030,2 I'y

OrnpezesieHHe NOrPEeIIHOCTH YCTAHOBKH YPOBHS U3MEPUTEILHOIO CUTHAIA
0,775 B 0,732+0,821 B

OrnpezesieHne NOrPEeIIHOCTH U3MEPEHUs] 3aTyXaHusl

0 nb -0,2...0,2

20 nb 19,6...20,4

40 nb 39,4...40,6

80 nb 78,1...81,9

OTtTHCK KanuOpOBOYHOIO KileiimMa

KanuGposmmk

[ara
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