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OBIIIUE CBEJAEHUSA
HA3SHAYEHHUE H ® YHKITHOHAJ/IBHBIE BO3MOKHOCTH

Kab6enpnbiit npudop UPK-ITPO AJIb®A npenHazHaueH JUis:
e OmnpezaeneHus: pacCTOSHUS 10 y4acTKa C MOHM)KEHHBIM COIPOTUBIIEHUEM H3O0JISILIMU
Kabesns
e OnpeneneHust MecTa 0OpbIBa WJIU MEPENyThIBAHHS KHJT KaOems
® [U3MEpEHUs CONPOTHUBICHMS U3OJALMUM, IjIeida, OMHUYECKOH acuMMeETpHH,
AIIEKTPUYECKON EMKOCTH BCEX TUIIOB Kaleen.
e [lpoBepku cBsA3M cO CTaHIMOHHBIM oOopynoBanueM ADSL (DSLAM) u usmepenus
XapaKTEPUCTHK KaHaa:
e OTHOIIEHUE CUTHAJ/IIYM
e 3aTyxaHMs B JIUHUU
e lHrerpajnbHON MOIIHOCTH IH€peJayd B BOCXOJAIIEM U HUCXOZSAIIEM

MOTOKaxX
e lHTerpanbHble 3HAYEHHS CKOPOCTH B BOCXOJAIIEM U HHUCXOJSILEM
IIOTOKax
Ilonnep:xrBaeMble IPOTOKOJIBL:
e ADSL
e ADSL2
e ADSL2+
e (CXeMbl CHEKTPAJbHOTO PpACHpElEiICHHUs B COOTBETCTBMM C Annex A u
Annex B.
B npubope peann3oBaHsl:
Pedrnexromerp
NPK-ITPO

ADSL moneM (omiust — TOIBKO AJisi TPUOOPOB C MOJIEMOM)

@OyHKIUS BOIBTMETPA JJISI KOHTPOJIS HAPSIKCHUS B JINHUH

BriBog pesynapTaToB B 1udpoBoM u rpaduueckom Buae. Ha kapre kabens
TIOKa3bIBACTCSI MECTO HEHCIIPABHOCTU M 0003HAYEHBI MY (PTHI

e [Ilamarp xapaktepuctuk 50 pabouux kabeneir - Oonmee 20 ThICAY Map MJIAHOBBIX

U3MEPECHUM.
YCIIOBHUHA SKCIUIYATAIIHH
Temmnepatypa okpy>karomein cpeasl or -20 1o +50°C
OtHOcHTENbHAS BIAXKHOCTH BO3/lyXa 110 90% npu 30° C
ATtMocdepHoe naBieHue ot 86 o 106 klla
CEPTH®UHKATHI

lNocynapctBennsiii peectp Ne 17719-07. Ceprudukar o0 yTBEpKICHHH THIA CPEICTB
n3mepennit RU.C.34.001.A Ne27301.



XAPAKTEPUCTHKH

Pedrnexromerp
Junanaszonsl  u3MepsAeMbix  pacctossHuM  nipu | 40 - 30720m
koddurmente ykopodyenus 1,5
MakcumanbHast —~ MOTPENTHOCTh onpexaenenus | 1%
paccTosiHus

ITepekpbiBaeMoOe 3aTyXaHue

He menee 80 nb

AMIIINTY 1A 30HIUPYIOLIEr0 UMITYJIbCa

He menee 10 B

JmUTenbHOCTh 30HAUPYIOLIETO UMITYJIbCA 1030000 HC
BrixonHoe conpoTuBieHue 27+400 Om
JlnanazoH ycTaHOBKH K0d((HUIIMEHTa YKOPOUCHUS 1+7

HNPK-ITPO

JMara3oH U3MEPECHUS conportusieHus | 1 kOm — 50000 MOMm

M30JISUN

JIMAIAa30H JIEKTPUIECKON EMKOCTH 0,1 —2000 ud

JIMaTa3oH u3MepeHus conpoTtusiaeHus nuieida | 0 — 10 kOm

HCIIBITATENbHOE HAIPSYKEHUE 400 B, 180 B

nuanaszoH Rno B mecte nospexaenus uzomsauuu | 0 —20 MOwm

JMana3oH U3MEpPEHUs] HalpsKEHUs 0-300B

MaKCHUMajlbHasi MOrpemHocTh  omnpeaeneHus | and Ro =0 -3 MOwm

paccTostHus 10 Mecta noppexaeHus nosinuu | 0,1%+1m

MaKCuUMajbHas  MOrPEIHOCT,  u3MepeHus | 0 + 3000 Om 0,1%+0,1 Om

COTIPOTHUBIIEHUS 11IJIeiida B 1ranazoHe 3kOM + 10kOm 0,1 kOMm

MakcuManpHas — norpemHocts  u3Mepenus | 0,1%+0,1 Om
OMHYECKON aCUMMETPUH
MaKCHUMaJlbHasi  IOIPELIHOCTh  U3MEPEHUS

COTIPOTHUBIICHUS U30JISAIIUN
B nuamna3o”e 0999 kOm

B quana3ode 1MOwM=999Mom

B guamna3zone 1000MOM+4999Mom
B nuana3ode S000MOwmM+10000Mowm
B auama3one >10000MOwm

2%+1 em.

2%+1 en.

5%+1 en.

10% +1 en.

HE HOPMHPYETCS

OO6111e napaMeTpsl

MMUTaHHUE npubdopa oT BCTPOCHHOTO Li-lon 7,2B 4,4 A/q
AKKYMYJISITOpa

notpebIiseMas MOIIHOCTh He 6oJiee 5Bt
rabapuThl 130x170x85

BEC 1,3 xr

! MakcumanbHOe 3HadeHHE OMIMOKH H3MEPEHHsS PACCTOSIHHUS HAOTIOZAcTCs MpH paboTe
npubopa 6e3 pacTsoKku. B 3ToM ciydae ommbOKa onpeaenseTcs pa3penieHueM rpadguaeckoro
9KpaHa. J[isi yMEHBIICHHS OIMUOKH PEKOMEHIYETCSI MCIOJh30BaHUE PACTSDKEK Ui Oolee
TOYHOTO TIO3UIIMOHUPOBAHUS KYpCOpPOB. AmmapaTHas OmuOKa NmpuOopa Mo OINpeaeTICHHI0
pacCcTOSIHUS ~ MPEJCTABISACTCS TPEHEOPEIKUMO MaJoW O

MO3UIMOHUPOBAHMS KYpPCOPOB.
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COCTAB U3JTE/IUA U KOMIUIEKT IIOCTABKH

Ne| HaumeHoBaHue KOJI-BO
1 | ITpubop 1
2 | CyMKa Juisi IEpEHOCKH 1
3 | HaGop npoBozoB 1
4 | CereBoil ananrep 1
5 | AKKyMyJasiTop 1
6 | TexHnyeckoe onMcaHue 1

CBE/IEHUA O COAEP/KAHUH /IPAT'OLIEHHBIX METAJ/IVIOB

JIparoreHHbIX METAIOB TPUOOP HE COACPKHUT.

MEPBI BE3OIIACHOCTH IIPH PABOTE C IIPHBEOPOM

[Ipu skcmmyaranuu npubopa U OpU NPOBEACHHUM HAa HEM PEMOHTHBIX pabOoT JOIKHBI
coOyoIaTbcsl  COOTBETCTBYIOIIME TIpaBWiIa, U3JIOkKeHHble B «lIpaBmmax TexHUYECKOU
AKCIUTyaTalluu 3JEKTPOYCTaHOBOK MOTpeOuTeNel U MpaBHiiax TEXHUKU O€30MacHOCTH MPHU
HKCIUTyaTalluy 3JIEKTPOYCTAHOBOK MOTPEOUTENECI.



ITAHEJIb PA3BEMOB

12B

«12 B»
«ITUTAHUE»

«USB»

«Ay», «B», «C»

«BXO»

«BXOJI/BbIXO/1»

«Zo»

«MOJIEM»

MUTAHUE

BXOA
BbiXoa

Paznem JJI1 TTIOAKJIIFOUCHHSI BHEIITHETO ITUTaHUA

Knormka BkiItOUeHHS (BBIKITFOUCHHS ) ITATAHUS

Pazbsem USB n7st cBSI3U ¢ KOMITBIOTEPOM

Pazbembl 17151 moAKiII04eHUs: u3MepuTeabHbIX poBooB UPK-TTPO

Bxon pediiekromerpa B pexxume pabOThI ¢ pa3ieIeHHBIMU BXOJIOM U
BBIXO/IOM

Beixon  reHeparopa = 30HAMPYIOIIETO  HMIIyJdbCa W BXOJ
peduiekToMeTpa B peKHME COBMEIICHHOTO BXO/a U BEIXOa

[ToTeHIMOMETp YCTaHOBKH COTJIACOBAHUS

Pa3bem mozmema 11 mpoBepkH kaHaza cBsizu ¢ DSLAM
(TOTBKO 11t MPUOOPOB C MOJEMOM )

Koncmpyxyus CYMKU npeoycmampueaem 803MONCHOCHb
NOOKIIOYEHUS. pA3beMO8, He 8bIHUMAS NPUOOP U3 CYMKU.



YIIPABJIEHUE

KHomku Ha mepeHel manenu ynpasisioT mpudopom. OHM pa3feneHbl Ha 3 TPYIIIbL:

KHOHKI/I, BKJTFOYAOMUEC U3MCPHUTCIIBHBIC PCIXKUMBI.
—— APK-ITPO AlTb®A

Hasxumats crona

of e ——

Hwxusg gacte MUKTOIPpaAaMMBbI KHOITKKM OTHOCHUTCA K
YIIpaBJICHUIO PEBICKTOMETPOM.

—— APK-ITPO AlTb®A

Hapuranuonnsie kxHonku AY <«P» u [OK].
HaBuranuonHbsle KHONKH MEPEMEIAIOT 110 3KPaHy,
kaonka [OK] 3amyckaet BEIOpaHHBIN MTYHKT.

whoddy  YTEUNA  BONLTMOTR

ADRSR pan

Amanaion

q)}IHKIII/IOHaJ'II)HI)Ie KHOIIKHM CJICBA HAIIPaBO:

% kHonka [Kapman]: BBom W u3MeHeHUe
rapaMeTpoB BEIOpaHHOTO Kabers;

—— APK-ITPO AlTb®A

KHOTKAa [MeHI0] conepKuT ABa MEHIO.
l-e HaxaTue — Meno 1: ympaBneHue
nmapamMeTpaMu H3MEPHUTEIBHOTO JKpaHa KaXJIOTo
pexuma.
2-¢ Haxatue — Menwo 2: Chomcok kabeneid u
TJTAHOBBIE U3MEPEHUSI.

MMAYTILG  GMANAJON YOWNEHMG pPACTAMES  KapTa

%gé KHOTIKA TOJICBETKH JUTsl pabOThI B KOJOAIAX

U TEMHBIX IIOMCHICHUAX. Bxirouenue IIOACBCTKHU
COKpamiaer Bpemsi  paboTrel  mpubopa  6e3
MO/I3APSIKH.




BKJIIOYEHHUE ITPUBOPA

g Bxmouenus npubdopa Haxkmure kHonky [[IMTAHUWE] na nanenu pazsemos. IlosiButcs
3acTaBKa:

W3MEPUTENbHbIN
MOCT

UMNYNbCHbIN
PE®JIEKTOMETP

ADSL-MOJEM

Kuaonkamu ¥ A MOXHO BBIOpATh
e lI3mepurenbHbI MOCT
e VIMnynbCHBIN pedieKToMeTp
e ADSL-Moaem (TOJBKO AJisE MPUOOPOB C MOJEMOM)

Jlanee HeoO6xoaumo HaxaTh [OK].

[TpuGop 3amOMHUT BBIOpAHHBIA CTapT M B CICAYIOIIUH pa3 BKIIOUUTCS cpaszy ¢ Bammm
BBIOOpOM.

Brixmouenue ocymectisiercs: knonkoi [[IMTAHUE].
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IIHTAHHUE IIPUBOPA

3apsa aKkKyMyJIITOPOB.

[Ipubop cHaGXkeH BHYTPEHHUM  3apsIHBIM
ycrporcTtBoM. g 3apsiaa MpoCTO HOAKIIOUYNTE
CETEeBOM ajmanTep M3 KOMIUIEKTa mocTaBku. [Ipu
3TOM TIPHOOpP MOXKET OBITh KaK BHIKIIOYCHHBIM,
TaK U HaXOAUTHCS B pab0YeM COCTOSIHUU.
ITonHbI 3apsx HPOUCXOAUT INpUMEPHO 3a 4
yaca. HWMugukatop <«3APA/l» Ha mnaHenu
pa3pbeMOB  CBUAETEILCTBYET O  IIpoLecce
obicTporo 3apsaa. [locne noracanus HHIUKATOpPA
eme B TedeHMH 1npuMepHo 30  MuUHYT
MIPOUCXOAUT 103aPAT A0 MOJTHOW EMKOCTH.

128 NHATAHKE

3APAN

HPK-NMPO AJlTb®A PE®NEKTOMETP ’
Zo

Wecesss O @ @

BXO0
@ BhIXOA

3aMeHa aKKyMyJISTOPOB.
AKKyMyJSITOp ~ JOCTYNIEH  4epe3  KPBILIKY
npubopa, oOpaTHyIO NaHeIu pa3beMOB.

KonTpoas Hampsixenus. /[[ns onpeneneHus
HalpsKEHUsT MCTOYHUKA TMHUTaHUS BKJIOYUTE
npubop, Haxkmure kHonky [OK] u mocre
MOSIBJICHUS W3MEPHUTENHFHOTO HSKpaHa BHIOEpUTE
Meno 1 (omHOKpaTHOE HaKaThe KHOTIKH

[Mento]). B HmxkHe#l cTpoke m000ro pexxuma MEHIO 1

HaXoOuTCsl WH(GOpPMAIHMS O HANPsHKCHUH Ha | | [Pednektomerp >

VICTOYHNMKE THTaHus. JlOMyCTHMBle 3HaueHnms || reWepatop wa  AB BbIKII

JUTsL aKKyMYyJIsiTopHOU OaTtapen ot 6 B 1o 8,6 B. YcpeaHeHue no 16
v duneTp PYYH

Bo  Bpems  m3mepenmit  mpubop  Oymer || TR o BKN

CHUTHAJIM3UPOBATh O pa3psAgKe aKKyMyJsATopa,

MOCJIE YEero aBTOMATUYECKU BBIKITFOUUTCS. Barapes 7,28

ABTOOTKJIIOYEHHE. ABTOOTKIIIOUEHHE

cpabaTbiBaer, eciu okojso 10 MHMHYT Her

HaXaTUs HAa KHOMKKH. MOXHO OTMEHUTH

aBTOOTKJIFOUEHHE yepe3 MeHro 1.

Ilpumeuanue:

e lcnonb3oBaHWE TOACBETKHM COKpaIlaeT Bpems paboThl aKKyMyJsaTopoB 0e3

MO/I3aPSIIKH.

11




W3MEPUTEJIBHBIA MOCT

NU3MEPUTEJBHBIA MOCT MOXET HCIIONB30BaThCS TS

® U3MCPCHHA COIMIPOTUBIICHUA U30JIALNH,

OTIpeIeIeHNUs ITTMHbI Kales;
M3MEPEHUs HANIPsDKEHUS Ha Kabere.

BKJIFOYEHHE MOCTOBbBIX HU3MEPEHHH

Ipu Brmodyenun npubopa Boidepute U3MEPUTEJILHBII MOCT. [linst BXoAa B MOCTOBBIE
u3Mepenus nocie padorsl ¢ PEOGJIEKTOMETPOM crenyer:

U3MEPEHUS SJCKTPUIECKON eMKOCTH U PACCTOSHHSI IO MeCTa pa30OUTOCTH Tap;
U3MEPEHUS CONPOTHUBIICHHS NUIeH(pa 1 OMUISCKONH aCUMMETPHH;

U3MEPEHUS PACCTOSHHUS IO IOBPEIKICHUS N3OSN,
U3MEPEHUS PACCTOSTHHUSI IO MecTa 00pbIBa Kabes;

MEHIO 1
MocT >
Boiitn 8 MEHIO 1. YcpeaweHue no 001
Beiopars mynkr MOCT ABTOOTKNIO4EHWE nA
B OBLKHK
Haxatp kHonky [OK] i -
CornacoBaHue: 109
Barapesn 7.2B
OK
ITocne BKJIFOUECHUS MOSABJISIETCS pEeXUM .
BOJIBTMETP.

B wusmeputenbHOM 3KpaHe NpuOOp BBIBOAUT
OJHOBPEMEHHO IIEPEMEHHYI0 U IOCTOSHHYIO
COCTAaBJISIIOLIME HANpsOKEHUS B BBIOpaHHOM
KOMMyTallMu.  YOenurech, UYTO BO  BCeX
KOMMYTAalLUSIX OTCYTCTBYET HaIIPSKEHUE.

BC:
AB: 0008

[OK] chuneTp

~000.0

-000.6

[—] umkn

BHUMAHUE! [Ipu6op usmMepsier Hanpsikenue B auanasone 0-300 B.
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Ynpaenenue u nposepka

He noaknrouas HU3MCPUTCIIBHBIC ITPOBOJAA, BKIIOYUTC IO OYCPEAN U3MEPUTCIIBHBIC PCKHUMBI.

Bup sxpaHa nokaszaH Ha pUCYHKE.

W3mepurenbHble peKUMBI Knonka OKpaH
' } } $ : T
K[«<1: . .... 10 TIQ
WBOJISIIUS r:‘?: AC i ... KO > 50
o It AB KQ O
[OK]l]dunbTp [ ] uwnkn|
X ]
KABENb 100%
EMKOCTb :"|:F‘: = " 0.0
€ > bc 3 0.0 =H
AB H H(D
[OK]l]dunbTp [ ] uwnkn|
Onuwuna kabenma 01000 (I
ILJTEN® r:::>: R wunenda >10
MW ab :>10.0 kO KQ
[OK]l]dunbTp
{ (I
=
YTEYKA 'ﬁ'@? wWneitdp HE namepen
K= .. ... [OK]l nowuck
AC : [a |
(Ve BC: ... ~000.1
BOJIbTMETP —" ab: ~00° 1
Q va0a0 | +000.0
[OK]l]dunbTp [ ] uwnkn|
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H3mepumenvnulit 3Kpan

[IpuGop NpPOBOAUT H3MEpPEHUs SIEKTPUUYECKUX TMapaMeTpoB Kabens B H3MEPHUTEIbHBIX
pexumax: M3O0JIALUA, EMKOCTbH, HIJIEU®. Pexum BOJIbTMETP ciuyxut ms
KOHTPOJISI HAMIPSKCHUS B JTMHUH.

B kaxzmom pexume Bce U3MEPEHMs NPOBOJATCS B U3MEPUTEIBHOM 3KpaHe. BepxHsAs yacTh
9KpaHa COICPKHUT TpapuuecKkyro uHPOpMaNHoO. B U3MEpUTEIEHOM »HKpaHe pEeXHMa
N30JALIMASA, noka3saHHOM HMXKeE, 3TO MHAUMKATOp Ru3. B ocTanbHBIX pexumax 3TO Kapra
Kabes.

I'paduueckas [ > K [(_'] o ) ’ ] E-m “—— Hnnukarop
urbopmarys I OaTtapen
Ctpoku AC : > 50 TQ 780 . Pesynbrat
KOMMYTallK be : 780 mQ U3MEPEHHUS TI0
as = > so0 rel NMQO) y
- BbIOpaHHOM
OJICKa3KH
[OK]dunbTp [ ] uwnkn| KOMMYyTaln

Ha skpan BeIBeIeHBI TPU CTPOKU KOMMYTALIUU, KOTOPBIE MOKA3bIBAIOT PE3YJIbTAT U3MEPECHUS
mexay npoBogamu AC, BC u AB. Kuonkamu A V¥V wu3MeputTenab BbIOMpaeT HYKHYIO
KOMMyTanuo. B BeIOpaHHOW CTpOKe MPUOOP HEMPEPHIBHO MPOBOIUT H3MEPECHUS MEXKIY
0003HAYEHHBIMU TPOBOJAMU U OJHOBPEMEHHO IOKA3bIBAET HMX B OOJBLUIOM OKHE IS
yn0o0CTBa YTCHHSI.

Pabota dunsTpa ycpeaHeHus

Jnst ycTpaHeHHs BIMSHHUA TOMEX MpUOOp B HM3MEPHUTEIBHOM SKpaHe BKIIOYAET (HIBTP
ycpennenus. Pabora ¢uiabTpa mokazana oOerymieit ctpokoit mox AB. Bo Bpemst paboThl
Oerymieil CTpOKU MPOBOISATCS M3MEPEHHsI, KOTOPBIE BBIBOAATCSA B CTpoke KomMmyTanuu. Ilo
OKOHYAaHWH, 00pabOTaHHBIN pe3yJbTaT OyneT 3aUKCHpOBaH B OOJIBIIOM OKHE, a MpHUOOp
OPpOAOJIKUT TCKYIIUC U3MCPCHHA B CTPOKC KOMMYTAIlUN.

} } } } } (i
K[« ] : 1 ra
AC : .... KQ >50
bc : > 50 rQ
AB : KQ
beryuuas cTpoka TR rQ
[OK]dunbTp [ ] uwnkn|

Qunbtp ycpennenus ABTO paboraer 1Mo yMOJYaHUIO TPU BKIIOYEHHUH pEXHUMA
N30JIALMA. On  3amyckaercss aBTOMATHYECKH: MPUOOpP TIOCTOSHHO —TIEpeMepsieT
COIIPOTHBIICHUE U30JIALIMU B BBIOpaHHON KOMMYyTaluu. B O0bIIOM OKHE TIOKa3aH pe3ysbTaT
ycpenHenus ¢unabrpa. B camoil cTpoke koMMyTanuu npuOop MpOJOHKAeT HEHNpPEpbIBHO
BBIBOJIUTH TEKYIIIUE U3MEPEHUS.

®unbTp yepenuenus: PYUHOM. Buusy skpana cTpoka nojckasku: kuonka [OK] 3amyckaer
PYUYHOH QUIBTP YCpPEeIHEHUS, YTOOBI OIYUYUTh OJHO3HAYHBIN PE3yJIbTaT B yCIOBUAX ITOMEX.
Pyunoii ¢unetp pabotaer mo ymomuyaHuio npu BimodeHuH pexumMoB EMKOCTD u
[UIEN®.

Eme omna mojackaska: KHONKa P> 3alycKaeT HM3MEPUTENBbHBIA LUK, YTOOBI TPOBECTH
M3MEpEHUs M0 BCeM TpeM KoMMmyTanusiM. [Ipubop m3aMepur ¢ QuIbTpoM MO ouepenu Bce
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KOMMYTAallUl W BEpHETCS B HUCXOAHYIO CTPOKy. B cocegHux cTpokax OyIeT mnokasaH
3a(hUKCHPOBaHHBIN pe3yJbTaT, a B UCXOJHOM CTpOKEe 3a(MKCHUPOBAHHBIA pe3ynbTaT Oyer
MOKa3aH B OOJbIIOM OKHE. B camoil cTpoke mpuOOp MpOJOJIKUT HENPEPHIBHO BBIBOIUTH
TEKyILUEe U3MEPEHHUS.

Menio 1

[TapaMeTpbl K3MEPUTEITHHOTO LIUKJIA 331at0Tcsi B MeHto 1 kaxmoro pexuma. Bxo KHOMKON
[Mento].
OkpaH MeHio pasfeneH Ha 3 4acTH pa3HOro Ha3HAuEHUS, KaK MMOKA3aHO HAa PHUCYHKE.

MEHIO 1
CTpOKI/I 3aBHUCAIINUC OT pECKUMa Mopor 10raQ
TecToBOE HanpsXeHWe 180 B
YcpeaHeHue no 16
. dunsTp ABTO
CTaHZ[apTHLIH OJIOK ABTOOTKNKOYEHHME BKI
barapesn 72B

XO)KI[eHI/Ie 10 HYHKTaM MCHIKO KHOIIKaMM A V . IsmeHeHne 3aJaHHOI'O napaMeTpa KHOIOKOU
[OK].

CrangapTHblii 6510k (0OIIM 1St TF0O0TO PEXKUMA) COJIEPIKUT:

® KOJHMYECTBO YCPEIHECHHH (ompenenseT Bpems paboThl PuiIbTpa);

e pexumsl pa6oTs Gpubtpa: PYUHOM nmm ABTO;

e (Gyukums aBTooTKIIOUCHHS nipudopa (A — padoraer, HET — BrikiroueHa)
Ilocne ycraHOBKM BO3BpaT B U3MEPUTEIIbHBIN IKpaH KHONKON <.

Menro 2 :

MeHnto 2 BKJIIOYAETCS MPU MOBTOPHOM HakaTMW KHONKU Menro. OHO comep)uT Crucok
Kabeneit - «BpiOop kabens» u [lnanoBble m3mepenus. Haxumas xkHOKy MeEHIO MOKHO
nepexoauth oT Menro 1 k MeHro 2 u 00paTtHo:

Memnro 1 Memno 2
MEHHKO 1 MEHIO 2 =
Mopor 10rQ —»| Bui6op kabens
TecToBOE HanpsXeHue 180 B YTeHune nnaHoBbIX
flata 11.06.2010
YcpeaHeHue no 16 3anucs NNaHoBbLIX
dunsTp ABTO
ABTOOTKNIOYEHWE BKN ¢

Ceask ¢ MN2EM
barapen 72B WMHdopmauun

Bo3Bpar B u3MepuTenbHbIN SKpaH KHoNKoW «.

=

B «xapmane» Bcerma momemnaercss BbIOpaHHbIM n3 Crnucka kabeiab, 4TOOBI MOXKHO OBLIO
ONEPAaTUBHO BBECTH WM H3MEHUTHh NapameTpsl kadens. Ilo ymomyaHuio B «kapMmaHe»
Haxoautcst «Kabenb 100%», st KOTOPOTO MOXKHO BBECTH JUTMHY KaOels B METpax.

«Kapmany ona kabens
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PEKUMBI PABOTHI
Pesrcum «U3OJTALTUA»

I/I3MepeHHe COIIPOTUBJICHHU A U30JIALIUA

IIpoBoga A u B moakimrounTe K >KujaM Mapbl,
npoBox C — k 3emiie (000JI0UKe).

[Ipu w3MEpeHUN CONPOTUBICHUS H3OJAIHUU K< 1 1 1o
Kabein HEOOXO0IMMO OTKJIIOYATh oT

IIOCTOPOHHEro  HampsbkeHus.  Bo  Bpems AC : > 50 TrQ 780
U3MEPEHUsl HE PEKOMEHIYeTCsl JepXkKaTh pyKaMu be 780 m™mQ

H30JITOPbI LITEKEPOB U3MEPUTEIIBHBIX AB : > 50 TQ MQ
npoBoJ0B. [Ipy MOBBIINIEHHON BIAXHOCTH MOKET

BO3HHMKHYTh JTOTIOTHUTEIHHBIH kapay |LLOK1dunoTp [> Juwxn
IIPOBOJIUMOCTH.

3apsnka u pazpsaka kadens, cmeHa kommyTarnua AC — BC — AB,

B pexume M30JILUSA nepen Hayanom paboTh

¢wibTpa  Kabemb  3apsDKaeTcsl TECTOBBIM

HanpsbkeHueM. [locne 3apsna pabotaer QUIBTP

ycpenHenus.  Ilpomeccsl  compoBOKIarOTCs ' } ' ' : .
Oeryiei CTPOKOIA. Kiel LN
I[lo ymomuanuio paboraer ¢unetp ABTO, AC ol > 5 O
MO3TOMY Ha)kaThe 000N KHOMKHU CpabaThiBaeT 5o - 5 l.:l =

He cpa3y. Crenyer yaepKuBaTh KHOIKY O AB : . ... KO rQ
Havyana paboThl paspsna: MOSBIACTCS CIOBO || a3 psaa 111

«pazpsag». [Ipu cmene kommytauuu AC-BC-AB
TIPEIbLTY LU KOHTAaKT aBTOMAaTHUYECKU
paspskaerca. To ke camMoe NPOUCXOAUT IIPU
BBIXO/JIE U3 PEKUMA.

[OK]l]dunbTp

[ ] uwnkn|

¥YcranoBka tectoBoro HanpsbxkeHus 400 wim 180B

s onpenenenus nedexta u3omAnuu Tpedyercs
nojaBaTh Ha KaOellb HampsyKeHUe HE MeHee
400B. HWHorma wu3MepuTensiM — HEOOXOAMMO
MIPOBECTH U3MEPEHMSI CONIPOTUBIICHUS U30JISILINN,
HE  OTKIIOYas  3allUTy Ha  UMIOPTHOM
obopymoBanuu. Jlns  sTtoro B mpubope
IIPEYyCMOTPEHO MOHMXEHHOE TECTOBOE
HanpspkeHue 180 B. Ilpu mepBoMm BKIIIOUEHUH
npubOp BKJIIOYAET IOHM)KEHHOE HAaIpsDKEHUE
180B. Ecau Bol yctanosunu Hamnpsokenue 400B,
npubop 53t0 3anomHuT. Ilpu craenyromem
BKIIIOYCHUU TpUOOp OyAeT BBICTABIATH TO
HamnpspkeHue, Kortopoe  Bbel  ycraHoBuIM
MOCJICHUM. Y CTaHABIIMBAETCS HCHBITATENIbHOE
HanpsbkeHne B Menio 1 B nyHkre <Tecr.
HarnpsbkeHue™> kHonkoit [OK].

MEHHIO 1
Mopor 10rQ
TecToBOE HanpsXxeHue 180 B
YcpeaHeHue no 16
dunsTp ABTO
ABTOOTKNKYEHNE BKN
barapesn 72B
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[ToporoBoe 3HaueHne

Bepxusiss ~ monocka-MHIMKATOp  HUMHUTHUPYET
JBIDKEHUE CTPEJIKH JI0 TOPOTOBOIO YPOBHS,
YCTaHABIMBAEMOIO  CaMHM  IOJIb30BaTEJIEM
(BemuuMHA TOpOra yKa3zaHa MO HHIUKATOPOM
cmpaBa). 1o yoOHO mpu padoTax mo mpHeMKe-
crnade kKabensi, 9ToObl cpa3zy BUAETH TOCTHIKEHUE
nopora. Korma BeiauuMHa — CONPOTHUBIICHUS
M30JIAUN TIPEBBICUT TOPOTOBBI YpPOBEHb —
nojaercsi 3ByKoBoil curHain. B Mento 1 moxHO
YCTaHOBHUTH Jit0O0H mopor or 1 MOwm gmo 50

¥ ¥ } i |
K[«<1]: 1 IQ
AC : > 50 TrQ 780
bec 780 wmQ
AB : > 50 rQ MQ

[OK]dwvwneTp [ ] uwnknj

I'Om. TIlo yMonmyaHulO TpU  BKJIOYECHHH
ycra"asiuBaercs 10 I'Owm.

Pesrcum «EMKOCTbH»

N3mepenus c MIaCIIOPTHOM ~ TOYHOCTBIO

MPOBOAATCS Ha KabelnsiX ¢ COMPOTHBICHUEM
nuteria 1o 2 kOMm (60 kM MarucTpanb u 15 kM
I'TC) u ¢ conpoTuBIEHHEM HM3O0JISIIIUN HE MEHEE
50 kOwm. Hudopmaumuss Hag  CTpOKaMHU
KOMMYTallUd TIOKa3blBaeT KapTy Kabens u
pacctosiHue 10 OOpBIBA, IEPECUUTAHHOE TIO
emkoctu kabenss w3 Cnmcka. Eciu Ber  He
BeIOMpanmu kabenp w3 Choucka, mpubop 1o
ymomyanuio BiKarounT «Kabenp 100%» Ge3
KapThl U PACCTOSIHHSL.

{ {1l
KABENb 100%
Ac s 39.9
c .
AB ... H HCD

[OK]dwvwneTp

[> ] uwnkn]

B pexume «k EMKOCTD» MOXHO BKJIIOUHUTH AOITYCKOBBIA KOHTPOJIb:
B MeHmo 2, cTpoka <uH(popmarus>, naiee <gIomycKk>.
IIpu BKIIOYEHUH TAKOTO KOHTPOJIS IPOUCXOAUT 3BYKOBOE ONOBELICHHE ITPU NTONIaJAHNUH B

3aJaHHbBIN THAIIa30H.

Pesrcum «JILTEH®»

B u3mepurenbHOM 3KpaHe MpuOOp HEMpepbIBHO
U3MEpsieT CONpPOTHBIEHHWE IIieida MexIy
npoBogamu A u B. Uto0nl uameputs nuierd c
MaKCUMaJIbHOW TOYHOCTBIO, BKJIIOUUTE (PHIBTP
kHonkon [OK]. B BepxHell wacTu »3KpaHa
npuOop Noka3bpIBaeT JUIMHY kadens. Eciau qinHa
Hem3BecTHa U B Cnucke BblOpaHa «Mapka
Kabens», TO TPUOOp PACCUUTHIBACT JUIUHY
Kabensi 1Mo BBIOpaHHOW Mapke U TemIeparype
TpyHTa.

A napa
B:
Onuuna kaGenma 01000 (1N

347.1
Q

R wnewndga
ab 347 o

[OK]l]dunbTp
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H3mepeﬂue OMUYECKOIL acummempuu

3aMKHUTE HCIBITYCMBIC KUJIbI HA JAaJIbHCM KOHIIC
MeXIy coboi m Ha 00070YKy Kabens (WM Ha
mo0yto oOpatHyio xuiy). IlpoBoma A u B
MOJKJIIOYUTE K UCTIBITYEMBIM KmiiaM, ipoBoja C K
obomnouke (ecnu C He MOAKIIOUEH, OyAeT CUrHa
Ryt > 20 MOwm).

B
C

napa

obonoyka

Mesnro 1 pexuma IIIJIEAD

B pexume IJIEU® Bxmounte dumstp. ITocme MEHIO 1
pabotel Oerymied CTPOKH mNpUOOp 3alIOMHHUT Koppekuus Hyns >
CONPOTHBIICHHE mnel‘/'l(pa. Omunyeckas acummeTpus >
Boiimnte B Meno 1 U BbIOEpUTE MYHKT YepeaHeHue no 16
<OMHY.aCUMMETpUSA>.  3amyck W IOBTO ®unuTp PYYH
p o y p ABTOOTKNIOYEHUE BKN
n3Mepenus kaonkoi [OK].
Bartapesn 7.2B
Boavmmemp u cenepamop
AC : @]
B uzmepurensnoMm skpane pexxuma BOJIBTMETP BC: """01 1 2
npubOp BBIBOAUT OJHOBPEMEHHO IEPEMEHHOE MU b 01 1 ' 2
o a - ~ .
MOCTOSIHHOE HaIpsKEHUE B BBEIOpaHHOU
P P +005.3 | +005.3
KOMMYTAlUH. -
[OK]dwvwneTp [+ ] uwnknj
Menio | BombTMETpa COACPKHUT  (DYHKIIUIO
reHeparopa

I'eneparop mpeaHazHaueH I MOMCKAa Iapbl Ha
nanbHeM KoHIe Ha yacToTe okoio 500 I'y. Curnan
MOJaeTCsl Ha Ty KOMMYTAILMIO, C KOTOpod Bbl
Boiiuin B Mento 1. Ecau Bbel  npoBogunmn
W3MEpEHHsT HampsbkeHuss mexay A u B, 1O
reHepaTop nojact curxai B napy AB (mokazaHo B

CTPOKE).

Kuonka [OK] u3MeHsieT cocTositHue TeHepaTopa.
Bo03MOXHBI 4ETBIPE COCTOSHUS:
1. BBIKJI
2. HEIPEPBIBHBIN (curnan 500 I'ix)
3. UMIIVJIbCHBIM (curman 500 T ¢
XapaKTepHOU may30ii)
4. JIBYXTOHAJIbHBIV CUTHAJI

MEHHIO 1
PecnektomeTp >
leHepaTtop Ha AB BbIKI
YcpeaHeHue no 16
duneTp PYYH
ABTOOTKNIOYEHWE BKN
barapesn 72B
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Yacmo 3a0asaemvie 60nPocol
Ymo nyuuie — ymeHbuams Ui y8eauyusams KOIu4ecmeo ycpeonenutl purompa?

3DTO 3aBUCHT OT YCJIOBUI M3MepeHuit. Eciu noka3anus ctabuibHbIe, TO yIoOHEe COKpaTHTh
BpeMsi paboTel ¢uiabTpa. Eciim B nMHUM mOMexH, TO pe3ysibTaT OyJeT TeM TO4YHee, 4eM
OoJIbIIIe YCTaHOBIICHO YCPETHEHHH.

Kax npomepums usonayuio napot yuxiom no AC, BC u AB u paszpsoums ee, nepexoos K
credyroueti nape?

1. Bxmounts «kEMKOCTD».
2. PaGoraTh B IUTAHOBBIX U3MEPEHHUSAX (Pa3psi aBTOMATHICCKUN ).
Moosicno nu npumensame ceou usmepumenvhvle npo8ooa, He U3 KoMniekma?

MoOXHO HCTIONB30BaTh MPOBOAA HE M3 KOMIUIeKTa mpubopa. Ho B 3TOM ciydae Hy>KHO
NPOBECTH KOPPEKIHUIO MPOBOJIOB, YTOOBI OHU HE BHOCHIIHM IMOTPEIIHOCTH IMPU HU3MEPEHUHU
nuielida 1 OMUYECKON ACUMMETPHH.

B pexume LIJIEND npoBoga A u B 3ambikaroT apyr Ha apyra. B Menwo 1 3anmyckaror
KOPPEKLHUIO POBOOB.

Ecnu nmocne storo Bl cHOBa Hayaiu MCMHOJIb30BATh IITATHBIM KOMIUIEKT MPOBOAOB, TO
CHOBA IIPOBEIUTE KOPPEKIIUIO.

Xopouio, umoobbl nadxcamue KHONKU CONPOBOHCOANOCH 36yKOM. Moo smo coenams?
MOHO BKJIIOUUTH M OTKJIFOYUTH 3BYK KHOMOK B MeHIo 2 B myHkre <WHpopmanus™>.
Kaxk ysenuuumo epems uzmepenuii 6e3 3amensvt akKymyaamopos?

1. VYcranoButh TecToBOE Hanpsikenue 180 B.
2. BBIKJIIOYUTH OJCBETKY

JOKATTU3AIIUA YTEYKH

Mocm nocmoannozo moka

Omnpenenenne pacCTOSIHUS JO MECTa ¢ MOHMKEHHBIM COIPOTUBJICHUEM H30JISILIMM OCHOBAHO
Ha U3MEPEHUH MOCTOSHHBIM TOKOM CONPOTHUBIICHMS JKUIIbI A0 MecTa yTeukd. COBpeMEHHBIN
MOCT TIOCTOSTHHOTO TOKa B MHOCTPAaHHOW TPaHCKPHITIIUHM YacTO Ha3bpiBaloT Resistance Fault
Locator — «pe3uCTUBHBIN JTOKATOP YTEUKU».

R1b - conpoTusneHne xunnbl 40 yTEYKM

L

|
yTeyka Ha 060omnouky
Unu ApYryro xxuny

YroObl MpoOBECTH M3MEPEHUsi, HEOOXOIUMO BKJIIOYUTH y4dacTok ¢ R1b B snmekTpuyeckyro
nens. [y 3Toro Hy kKHa HEMOBPEXKIEHHAsk OOpaTHAs JKUiia B Kabee:
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AmnepmeTp

| TP obpaTHbIN NpoBoA
Xuna c yTeykon
R1b
I 1
el

*

yTeuyka Ha 060m0o4Ky

UNK APYTYIO XUy

NcTouHnk HanpaxXeHnA

OOparHast >Kujga WrpaeT poJib HU3MEPUTEIBHOTO TPOBOJA BOJBTMETpPA MJisi W3MEPEHUS
najieHus HanpspbkeHus V Ha ydactke ¢ R1b. [To 3akorny Oma

Rib=L
1

TexHnueckas peanuzanus (HECMOTPS HAa OYEBUIHYIO IIPOCTOTY UAEH) JOCTATOYHO CIOXKHA.

Oo6patnast xuna. ConpoTUBICHUE H3OJISAIMH OOPATHOTO IMPOBOJA JOJKHO OBITH MHOTO
GOHBIHG COIIPOTUBJICHUA PICCJIGI[y@MOfI YTCUKHU. BOHLTMeTp JOJPKEH  ITOKAa3bIBAaThb
HarnpspKeHne UMEeHHO Ha R1b.

Ecnu Ha obpaTHOM mpoBOJE IUIOXask M30JSIHMSA, TO A0 BOJIBTMETpPA JOWIET HENpaBHIbHOE
3HauYeHHE HanpspkeHus. st oOecmedeHus: TOUHOCTH m3MepeHud R wm3omsiuu oOpaTHOM
KHUJIBl JIOJDKHO OBITh 1O KpaiiHed mepe B 400 pa3 Oombiue mnoBpexaeHHOH. s
BBICOKOOMHBIX yTE€UEK TaKOe MpPaBHJIO BBIIOJHUTH JOCTATOYHO CJIOXHO. Ecim Bemercs
nouck yredkd B 50 MOM HeoO6XxoauMo HailTh oOpaTHBIN MPOBOA ¢ M30JAIHeNd He xyxe 20
I'OM. D10 NpUHIUNIHAIBHOE OTPAHUYCHUE JIOKATU3AIUU YTEUYEK.

Hcrounnk Hanpstkenusa. B mpubopax cepun MPK-IIPO wucnbiTaTensHOe HampshKeHHE
400B, 49ro TO3BOJSET HCCIEAOBaTH KaOETW CO CIOKHBIMH yTEUYKAMH C XapaKTePHBIM
conpotusieHueM a0 20 MOwM. HcnbiTarenbHoe HalpsHKEHHUE MOAAETCS HA MOBPEKICHHYIO
KWy OTHOCHTEIBHO 3E€MJIM, YTO MPUBOJIUT K 3apsiiy eMKocTH. [lis m3MepeHus cinaboro
TOKAa YTEUKH, HEOOXOIMMO 3aBepIIUTh mporecc 3apsaa. CnenuanabHbIE CXEMBbl JOKHBI
YCKOPSTb 3apsi/i AJTMHHBIX JIMHUHI, 001a1aI0IHUX 3HAYUTEIbHON €MKOCTBIO.

BoasTmerp u amnepmerp. Tok uepe3 yreuky B 50 MOM ot ucrounuka 400 B cocrasnser
Bcero 8 MKA. [lns obecnieuenust Tounoctu 0,1% ero HeOOXOAMMO U3MEPATH C pa3peleHuEM
He Xyxe 8 HA.

[Tanenune HampspKeHUsT HAa y4YacTKE MEIHOM KWkl auamerpoM 1,2 MM giuHOM 1 KM
cocrasiseT Bcero 130 MxB. D10 HanpskeHne HEOOX0IMMO U3MEPSITh C TOUHOCTBIO HE XYyKe
0,15 mxB.

CTa0uibHOCTh M3MepeHmii. V3MepeHuss HeoOXOAMMO MPOBOIUTH Ha JIMHUSX, B KOTOPBIX
BCErJla €CTh IMOMEXH, 3a4acTyl0 MPEBBIIIAIONINE YPOBEHb MOJe3HOro curHana. [Iporeccsr,
KaK MPaBUJI0, HECTAOUIILHBI M BCE M3MEPEHHsI HEOOXOAMMO MTPOBOAUTH OJHOBPEMEHHO.

CoBpeMeHHBbIH MoCT. VcTopuuecku sl pemieHHusl 3TUX TPOOJIEM MOBPEXKICHHAs KUjia
BKJIIOYANach B cXeMy Kkjaccudyeckoro wmocta (Myppes wunum  Bapnes). Moct
YPABHOBEUIMBAJICS, YTO MO3BOJISUIO JTOCTUYb JOCTATOYHOM YYBCTBUTEIBHOCTH METONA M
3alUTBl OT TMOMEX. B COBpeMEHHBIX MeTojgax 3Toro 3ddexra AOCTUTAIOT 3a CUeT
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npuMeHeHnss MHoropaspsimHoro ALl w  mmdpoBoit  o0pabotkm curHama. Ilpudem
KJIACCHYECKHE MOCTOBBIC METO bl HHTETPUPOBAHBI B OMH H3MEPHUTEIBHBIH MPOIIecC.

Memoo Kyngmronnepa

Ecnu He ynaercs momoOpaTth oOpaTHYIO KMy ¢ cooTHouleHue no Ruz>400, koppekTHble
n3Mepenus R1b HeBo3zMoxHBI. 13 3TOT0 mpaBmiia ecTh OJHO UCKIIFOYSHHE — KOTJa 00€ KHJITBI
MOBPEX/ICHBI B OIHOM MecTe (Hampumep, MoBpexaeHa Myra). B 3ToM citydae ncnoiab3yor
metox Kyndmromnepa (K-recr).

obparHas xuna

1
e

R1a
R1b

A e \
ncecnegyemas xuwna
T Ryt b RyT a

3Has cooTHomeHue Rus nByx xuin — 1wioxoil Ryt b u otHocuTenbHO Xopomeil Ryt a —
MO>KHO OIPENEIUTh MECTO MOBPEKIACHHSI OOBIYHBIM MOCTOBBIM MeTOJ0M. JlJist 3TOrO mepes
m3MmepenueM RI1b Ha xomoctom xomy Heobxomumo wu3Meputh KodpduuueHt K,
OTpakarIUi OTHOIIEHHEe Ru3 nByX Ui

K=2Ryt b /(RyTt _a-Ryt b)

Koadpduument K moxaspiBaeT mnompaBKy, KOTOpPYyl0 BHOCHT Meron Kyndwmromnepa B
MocTtoBble u3Mepenus. Ecin Ru3 xopomeit xwuiel ropasno 6osnblie mioxoi, To K crpemurcs
k 0, To ecTh nmonpaska B Merosae Kyndmromiepa HyneBas, U ciiydyail CBOIUTCS K OOBIYHOMY
MOCTOBOMY U3MEPEHHUIO.

18 5(]

[Tomumo mompaBku, kodp¢unuenT K oTpakaer [aBe CyIIECTBEHHbIC BEJIWYHHEI,
xapaktepusytomue usmepenus. Koadpduumenr K  mnokassiBaeT  ONOJHUTEIbHYIO
norpenrHocts Metona Kyndmromnepa:

A=K Ay, rne Ap— 0OCHOBHasi MOTPEIIHOCTh MOCTOBBIX U3MEPEHUH.

IIpu K<<0,1 nomonHUTENnbHas MOTPEIIHOCTb HM3MEPEHUN He3HauuTenbHa, npu K> 0,1
JONOJTHUTENbHAS TOTPEIIHOCTh CTAHOBUTCS CPABHUMOM ¢ OCHOBHOM, a mpu K>1 (Ra < 3Rb)
JIOTIOJIHUTENbHAS TOIPEHIHOCTh BO3pPAcTaeT HACTOJIBKO, YTO BO3MOXHBI TOJBKO OLICHOYHBIE
U3MEpPEHUsl.

Ecnu xunel noBpexaeHsl HE B oJHOM MecTe, TOo Mmetof Kyndmromnepa nenpumenum. B
3ToM ciydae K-TecT IokasbIBaeT IOINOJIHUTENBbHYIO MOIPEHIHOCTh M3MEPEHUH MOCTOBBIM
METOJIOM M3-3a INIOXOT0 COOTHOUICHMS M30JISALUH KU

s K<O0,1 A =KL, rne L — nqiuna xabeis.

Kak yxe roBopwioch, mpu Xopoiiem cooTHomeHuu wu3omsanuu xuin K — 0. Ilpu
cootHomenuu 1:400 K=0,005. Ilo mepe cOmmkenus Ru3 naByx xun koddduument K
BO3pAacTaeT, BO3PACTACT M BO3MOXKHAS TOTPEIIHOCTh H3MEPEHUN OOBIYHBIM MOCTOBBIM
metonoMm. Ilpu K=0,1 morpemnocts Moxker nocturath 10% nmuHbl kabens. JlocToBepHbIe
M3MEPEHHS Jajiee HeBO3MOXKHBI: mpu K>0,1 morpemHocTh eme Bo3pacTaeT (3aBHCHUMOCTD
HeJTMHEeHHas).

OTu ciayyau MOXKHO YCJIOBHO Pa3/I€UTh HA TPU CTENEHM YTPO3bl, CIPYNIHUPOBAHHBIX, KaK
3TO MOKAa3aHO B TaOUIIE:

21



K

Creneunp

yIpO3bl

0,01<K<0,1

0, I<K<1

KeTas

K>1

He Kyndmromiep Kyndmromnnep Ra
[TorpemHocTh [TorpemHocTh
1-10% nuHbI peHeOpeKuMo
Buumanue! Maja
>10% Oro JOJDKEH CpaBHUMA C <100 kOm
ob1Th Kyndmroiep! OCHOBHOM
HU3MEPEHHS] HEBO3MOKHBI TOJIBKO < 20 xOm
OLICHOYHbIE
U3MEpPEHHUS

B tabnuiie ykaszaHbl Takke OrpaHWUdYeHUs 1Mo Ru3 xwiibl A: mpu conpoTuBieHUsX Huxke 20
kOwm meton Kyndmronnepa maet He0MyCTUMO OOJBIIYIO TOTPEITHOCTb.

Buumanue! TTpubop mpousBeneT uamMepenus npu Jioosx 3HadveHusx K. OgHako nusmepurens
JOJKEH cTaparbes Moaoopats oOpaTHyto xkwty ¢ HanMmenbuM K. [To Benmuunne K on cynut
0 MPUMEHUMOCTH METOJA.
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Humezpanvnan peanuszayus mocmosvix memooos ¢ HPK-11PO

B UPK-ITPO oOGerunbIil MOcTOBOI MeTon u Metoa Kyndmriomniepa nHTerpupoBaHsl B OAUH
M3MEpUTENbHBIN nporecc. M3mepuTento He NPUXOIUTCS BbIOMpaTh HYKHBIH METOJI, TaK KaK
IpoLeaypa U3MEPEHU UCIIOJIB3YET UX NOCIeN0BaTeNbHO. Kak opraHn3oBaH 3TOT npouecc?

I. Ha nepBom 3Tamne u3Mepurens BHIOMPAET TUIOXYIO U XOPOIIYIO XKUYy, u3Mepsis Rus.
[Tpu >TOM OH KOHTPOJHMPYET COOTHOIICHUE H3OJISAIHMH K, H3Mepsis KodppuurueHT
K.
==E
K[« ]: 0.110 1 rQ
ac 3 80 wm 80
BC : 4 .2 M
AB : 84 M “Ag)
[OK]dunbTp [-> ] uwukn|

JIist yMEHBIICHUST TTOTPEITHOCTH HEOOXO0IMMO MOA00paTh OOpaTHYIO KWIY ¢ HAMMEHBIINM
K. Eciu HeT yBEepeHHOCTH, YTO >KWJIbl MOBPEXKACHBI B OJHOM MECTe, ISl MAacIOPTHOM
touHocTH HeoOxoamm K<0,005. B cmyuae Kymndmriomnepa (ectb YyBEpeHHOCTb, YTO KHIIBI
MOBPEKICHBI B OJTHOM MECTE) JIOJKHO OBITH BBIMONHEHO yciaoBue K<1 u Ra>20 kOwm, nnaue
BO3MOYKHBI TOJIBKO OIICHOYHBIE U3MEPEHUS.
Benuunna K xpanutcs B mamsitu npudopa.

2. Bropoit stan cBoautca k usmepenuto R1b. Jlng storo »xkunbl A u B Ha nanbHem
KOHIIE 3aMBIKAIOT, 00pa3ys IUIeiH}, U MOJKII0YAI0T K COOTBETCTBYIONIMM KJIEMMaM
npubopa. [Ipubop Mo omucaHHOW BBIIIIE MOCTOBOW CXeMe H3MEPEHHUN MPOBOIUT
CHayaslla M3MEepeHus nuieida, a 3aTeM pPE3UCTHUBHOE paccTosHuEe 10 yTeukd R1b.
[Tonyuennoe paccrosiuue R1b mpubop cpaBHHBaeT ¢ MONHBIM COMPOTHUBICHHEM
KWIbI, TIOJYYEHHBIM W3 CONPOTHBJICHHUSA Iicida (monoBwHA 1mIeida is

CUMMETPHYHOTO Kabesst). PaccTosiHue 0 MOBPEKICHUS BBIPAKAeTCs B MPOILECHTAX
mnHel Kabemst: Xb% = R1b/ 0,5Rumn

— | T
MoeBpexneH Yy4YacToOK: 01
xb : 083.4 % 834
Xkb= 082.1 % 96
K= 0.110 [OK]l nowuck

[TomydyenHoe 3HaUeHHE MTPHUOOP KOPPEKTUPYET ¢ moMolbio koddduienta K, xpaunsierocs B
namsaTd npubopa. M3mepurens MoxkeT cpaBHHTH paccrosHue no Kymndmromnepy Xxb c
paccrosinueM Xb. Ecnu oHM pa3HsTCs (Kak B MPUBEISHHOM MPUMEPE), U 'y U3MEPHUTENS €CTh
YBEPEHHOCTh, UYTO BCE KWJIbl MOBPEXKICHBI B OJJHOM MECTE, OH JIOJDKEH BOCIIOJIb30BATHCS
pe3ynbratoM Xkb, mamsaTys 00 orpaHHYEHUSX U3 TaOIHIIBL.

Ecmn y xun A u B noBpexaenne HE B ogqHOM MecTe, HENmb3sl MOJIB30BAThCSl MOMPABKOM
Xkb: morpemHocTs B TAKOM cllyyae MOXKeT gocturatsb 6omnee 10% (K>0,1).
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Paccmosanue 0o nospescoenus 6 mempax

BBoa mumnbl. MTak, mo ymomuaHuio mpuOoOp JaeT mokasaHus A0 MoBpexaeHus X% B
MpOIeHTaX JIMHBI Kabems. UTOoObl MOJMYYHTh PACCTOSHHE /0 TMOBPEXKICHHS B METpPax,
HE00X0AUMO paccTossHue X% YMHOXHTh Ha JJIMHY KaOend. DTy JUIMHY HpUOOp MOXKET
B35Th W3 MaMATH (€CIM OHA TaM XpaHUTCS), WIM HU3MEpPUTENb JIOJDKEH YyKas3aTb ee.
[Iponienypa BBOJa AMUHBI MakKcHManbHO oOserdeHa. Tectupyemblii kabenb Bceraa

HaxOJIUTCS B «KapMaHe» mpubopa. Jlocrarouno HaxaTh KHOMKY [KapmaH] % U BBECTH
muny. [locrne BBoja mnvHBI Kabenst MpUOOp MOKA3bIBAET PACCTOSHUE 10 MOBPEKICHUS B
MeTpax.

Cnucok kadeneii. MoXHO 3anMcaTh AIMHY Kabess U cCOXpaHUTh Kabenb B Crucke kabemei.
[Tpubop Oyxmer XpaHWTH JaHHBIE MO KaOETO B CBOEW mamsTH. V3MepHTeNro JT0CTaTOYHO
nepeJ; M3MEpPEeHUsIMU BbIOpaTh HYXHBIM kaOenb u3 Choucka — u mpubop cpasy Oyner
YKa3bIBaTh PACCTOSIHUE 10 YTEUKH B METpaXx.

st xabenel, COCTOSIIIUX M3 YYAaCTKOB C Pa3HBIMU JHAMETPAMHU JKWII, STO €IUHCTBEHHBIN
crnoco0 MOIy4UTh Cpasy MpaBWIbHBINA pe3ynbTaT. Eciu npocTo BBECTH AJIMHY TaKOro Kabess
B mpuOoOp, pe3ynbraT OyaeT HeBepHbIH. HeoOXxommmo ykaszaTh ATUHY W JHAMETp JKWIIBI Ha
KaX/I0M y4acTKe.

VYnobuee Bcero BHecTH Kabenp B CITUCOK Ha KOMIBIOTEPE M 3aKadaTb B IMaMATh MpHOOpa.
Crucok MOXKHO BCerjia ckadaTb ¢ mpubopa U OTpelakTUPOBaTh, UM MOXXHO OOMEHHMBATHCS
mexay npubopamu MUPK-ITPO (pa3Hbix Mozenel 1 Bepcuil).

Ecnu xaGenb u3 pa3HbIX y4yacTKOB He BHeceH B CIUCOK, MOKHO BOCIOJIB30BATHCS TOTOBBIM
mabnonom 3amucu B Croucke «0l-s 3amuch» W BHECTH B HEE JaHHBIC BCEX YYaCTKOB.
CogeryeM 3ape3epBupoBath «01-5 3aUCh» 17151 TAKUX CITy4aeB.

JauHa nmo m3mepeHHomy uuieiiy. Eciu m3meputens He 3HaeT NaMHY Kabens, mpubop
MOXKET paccuuTaTh ee Mo HW3MepeHHoMy Iwieidy. g 3Toro mepen HavyaaoM HU3MEpEHUi
nonp3oBarenb B Crmcke kabeneil BbIOMpaeT ciuyxeOHbId Kabenmb «Mapka kxabemns», U B
«xapMmaHey» (KyJa MOMeIIaeTcs CiIyXeOHbI kaOeb) yCTaHaBIMBAET HYXHBIA THI KaOems u
TeMIiepatypy rpyHta. [Ipubop nepecunThiBaeT IMHY Kabels Mo u3MEpEHHOMY HUIed]y 11t
BBIOpAaHHOTO THUMa Kaleds W TeMIeparypbl rpyHTa. TOYHOCTH pacyeTa MO U3MEPEHHOMY
uuieidy, Mmapke kabess u Temreparype rpyHTa 3aBeloMO OrpaHHYeHa.

UYmo noposcoaem oumudKu npu noucke nogpexcoenusn?

[IpuGop no3BoISIET ¢ BHICOKOH TOYHOCTBIO ONPENENATh PACCTOSIHAE JJO MECTa IOBPEKICHUS
M30JILUU C MEePeXOoAHbIM compoTuBieHueM nedekra ot 0 no 20 MOm. Oxpnako cienyer
IIOMHUTh, YTO J@XKe HACaIbHbIM NMpUOOp HEOOXOAMMO MCIOJbB30BaTh IPAaBUIBHO, MHAYE
MOTYT BO3HMKATh CYIIECTBEHHbIE OLIMOKM HE H3-3a MOTPEHIHOCTH MNpubdopa, a wu3-3a
HEKOPPEKTHOM paboThl. Kakme XapakTepHble OMIMOKM MOTYT HIPUBOJIUTH K HEBEPHBIM
pesynbraram?
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He oxno noBpexaeHune Ha kadene

Ha xaGene BoBpemsi He OBLIM MPOBEACHBI IIaHOBBIE H3MepeHus. [Ipum sTomM MoryT
BO3HUKATH TIOBPEKICHHUS HW3OJSAIMH, O KOTOPHIX HE JIOTAIbIBACTCS IOJB30BATEINb
anmapatypbl. Hampumep, cHadana «3atekyia» ogHa My(Ta U COMPOTHBICHHUE W3OJSIMU B
HEell MOHU3MWIOCH 10 8 MOmMm.

; 8 MOwm

Kabenb nponomkanu 3KCIIyaTupoBaTth, oKa B APYroil Myre He IpOU30IIIIO MOBPEKICHUE
U CONpOTHUBIIEHUE B Hel moHM3MI0ch 10 1 MOwM. IlepBas MydTa HaXOJUTCSA HAa PaCCTOSIHUU
2 KM OT CTaHIIMH, a BTOpasi Ha PaCCTOSIHUU S5 KM.

« 5 KM

€

v

—2 KM

;SMOM ; 1 MOwm

Bce MOCTBI MOCTOSIHHOTO TOKAa YCTPOEHBI TaK, YTO ONpPEAEIAIOT OJHO MOBpexAcHHUE. [lBa
MOBPEXKIACHUSI, HAKIIAAbIBAsACh JPYT Ha ApPYyTa, Aal0T CMEUIaHHYIO KapTUHY.

5 5 Kkm

L

v

|2KM§

MHumoe nospexaeHune
« 4,570 km

L

>
>

B Hamem cnyuyae 3TM JBa MOBpexAeHUs OyIyT JaBaTh KapTHUHY, Kak OyITO OJIHO
noBpexaeHue ¢ conpotusiaeHueM 890 kOm Haxoautcs Ha paccrosauu 4 km 570 m. Konatb
TaM OecIoe3HO.

Herounas nnuHa xabdens

UroObl MONYy4YUTHh PACCTOSIHME B METpax, NMpUOOpY HaJ0 OTHOCHTEIBHOE PACCTOSIHHE B
IPOIIEHTAaX YMHOXHTh Ha BBEICHHYIO M3MEpHUTENEeM JUIMHY Kabensd. Bot 31ech mosBisercs
BO3MOYKHOCTh OHIIMOKU. B 0THOM ciTydae u3MepHTeNH yKa3bIBalOT MPHOIH3UTEIBHYIO JITUHY
kabenst — Harpumep, 3 400 M, a Ha camoMm Jene anuHa kadens 3450 m. Ecnu noBpexaeHue
HaXOJUTCSl TOCEpelNHE, TO Heyka3zaHHble 50 METpOB, YMHOXXEHHbIE HAa OTHOCUTEJIBHOE
paccrosiHue, 1aayT omuoOKy B 25 M. Eciin yka3piBaeTcst npubau3uTenpHas AIUHA KaOes, To
JqydIile TMPOBOIUTH HW3MEPEHUS C TOrO0 KOHIA, K KOTOpOoMy Onmke neeKkT, dToObI
MUHHMH3UPOBATH OHIMOKY M3-3a HETOYHOTO YKa3aHUS JUTMHBI.

B npyrom ciiydae u3aMepuTenu MONb3YHOTCS clenuanbHOW (QyHKIUEH npubdopa, KoTopas
paccuuThIBaeT JUIMHY KaOens Mo M3MEpeHHOMY Luleddy, eclnu yKazaHa Mapka kalens u
Temneparypa mouBbl (TMyHKT «Mapka kaOems»). OmHAKO HCIOIB3yeMbIE CIIPABOYHBIC
3HA4YEHUsl YAEIBHOIO CONPOTHUBIICHUS XHWIbl Kabeass MOTyT OTJIMYAThCSA OT PEAlbHBIX B
IpaHMIIAX TEXHOJIOTUU H3TOTOBICHUS Kademns. [Ipuunns! nBe:

a) 3HAUYUTENIbHBIA pa3dpoc B peasIbHBIX 3HAYCHMSX MMOTOHHOTO CONPOTHUBIICHUS KWIbI AJIS
ka0eseil 0HOM MapKu, HO CIENAaHHBIX B pa3HOE BpeMs WIM Pa3HbIMU MPOU3BOAMUTEISIMHU.
Tax nnsa ka6ens TIIIIsn 3aBoA-IPOM3BOANUTEND AAET 3HAUEHHs TIOTOHHOTO CONPOTUBIICHUS,
rne pasdpoc cocraBiser 6onee 6%, 4TO JACT COOTBETCTBYIONIYIO OIIMOKY B ONpEACIICHUU
pacctosinus. J{ns yuactka B 10 kM omubka coctaBut 600 m!
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0) TeMIieparypa Mo4Bbl JAJIEKO HE BCEr/la U3BECTHA U MEHsETCs BIOJIb kabens. Omubka B
3a7aHHH TEMIepaTypsl Kabems Bcero B 5°C IPUBET K OUIMOKE B OMPEICTCHHH PACCTOSHHS
6omee 6%. Jlns ygactka B 10 km ommbka coctaBut erie 600 m!

W3mepurensiM cieayeT IOMHUTbD, YTO KOT/Ia OHU MOJB3YIOTCA (pyHKIMEH pacueTa JUIMHBI IO
Mapke Kalels W TeMIepaType, OHH 3aBEJOMO IOJyYalOT NMPUOIM3UTEIBHBIN pe3yIbTar.
TouHbIil pe3yabTaT MOKET OBITH TIOJTyYEeH, €CITM BBEJICHA TOYHAS JJIMHA KaOes.

He ynaetcst mono6path XOpOIIyIo KTy

Ecnu moBpexaeHbl Bce Kuilbl KalOens, TO Ha oOpaTHOW kuje Toxke OyIeT MOBpEeXIEHHE.
Torna 370 MOBpekAECHUE HATIOKUTCA Ha IIEPBOE MOBPEXKIECHUE U JACT CMEILEHHE PE3yJIbTaTa
B CTOPOHY IMOJAKJIIOYEHUsI 00OpaTHOM >XKuiibl. ECiM n3MepuTh paccTOsSHUE A0 MOBPEXKAECHUS C
pa3HBIX KOHIIOB Kabest, TO cyMMa MmoKa3zanuil Oyner Ooubiie mHb Kabens. B npenensaoM
cilyyae, KOTZIa BCE JKWIbl MOBPEXACHBI OIMHAKOBO, MpHOOp Bcerga OyAeT IMOKa3blBaTh
MOBPEXK/ICHHE Ha JJaJIbHEM KOHIE Ka0eJsl, ¢ KaKOro KOHIIA HU MPOBOAMIIOCH Obl H3MEPEHHE.

Ecnu Her xopomreil sxuibl, ucnons3ytoT meron Kyndwmriomnepa. B atom cinywae cienyer
ObITh YBEPEHHBIM, YTO IOBPEXKICHHE KU KaOess MpOM30LUIM B OJHOM MecTe (OJIHOM
MydTe), nHaue pe3ynbTaT u3MepeHus Oyner HeBepHbIM. M3mepss K, ciaenyer yOenutses,
YTO TIOKAa3aHUs HE TUIBIBYT, a CTA0MIBHBL. J[e70 B TOM, YTO WHOT/Ia MIPH U3MEPEHHIX Ae(eKT
HAa4YMHAET MOJACYIINBATHCA U3MEPUTENBHBIM HAPSYKEHUEM, U COOTHOILIEHUE CONPOTHUBIICHUN
HaunHaeT MeHAThea. Hano n3ameputs K HeCKoIbKO pa3 u, eciu MoKa3aHus CTaOUIIbHBI, Cpasy
K€ 3aMKHYTb IIJIei] Ha JaJbHEM KOHIIE M U3MEPUTh PAacCTOSTHUE 10 MOBpexaAeHUs. YToObI
IIPOBEPUTH PE3YJIbTAT, JyUllle INPOBECTH U3MEPEHUs C ABYX KOHLOB (B TOoM uucie u K) u
yOeIUThCs, UTO CyMMa IMOKa3aHUH paBHA JUTMHE KaOes.

[Ipyn ymeHbIIEHUU NEPEXOJHOTO CONPOTUBIICHUS HA OTHOCUTEIBHO «XOpollei» xuiae Ra
ke 3HadueHHs 20 KOM OTPENTHOCTh PE3KO BO3PACTAET U METO/ MOXKET OBITh MCIIOJIb30BaH
TOJIBKO JJIsi MPUOIU3UTEIHLHON OPUEHTHPOBKH MpPU TMOUCKE HEUcrnpaBHOW My(Thl. B sTOM
cllyuae€ Mbl PEKOMEHIYEM IIOJb30BATHCSA PEPIIEKTOMETPUUECKUMH HU3MEPEHUSIMH WIN
UCIOJIb30BaTh BCIIOMOTATEIbHbBIN KaOeb.
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H3mepenue paccmoanusn 00 Mecma no6peHcOeHus u3onayuu Kaoens

N3mepenusst BCEI'IA mpoBoasiTcsi B TpH 00s3aTeNbHBIX 3TaNa:

1. ITouck oOpartnoii xuisl. B Mento 1 pexxuma
N30JIAINA YCTaHABIUBAIOT TECTOBOE
HanpspkeHue 400 B. Ilposoxg C mogkimrodaroT K

obonouke kabemnst. Ha X0m0CTOM X0y TMTPOBOIOM | [ ] ¥ ¥ ¥ 1 -
B umyT mtoxyro kuimy KaOens ¢ TMOHMKEHHOU K[<]: 0.001 1 ro
U30JISIUEH,  KOHTPOJUPYST ~ CONpPOTHBIICHUE

m3omsiuud B crpoke BC. 3arem mpoBomom A ac 80 wmQ 80
BBIOHMpAIOT XOpOILIYIO KUY kabers, BC 24 kQ

KOHTPOJIUPYSI ~ CONPOTHUBIICHHE H30JSILIUM B AB 80 MQ MQ
ctpoke AC. COOTHOILIEHHE WX COMPOTHBICHUMN

JIOIKHO OBITh He Xyke 400. UYro6sl mposepurs LK1 @MU I L TP [> Juwxn]
COOTHOIIIEHHE, KHOIKOH < U3MEpPSIOT

koddurment K (moackazka Ha sKpaHe psAIOM C

«K»).

2. Bxmouator pexum HIJIEM®, 3ambikatoT
nuieid Ha magbHEM KOHIIE MEXIY IUIOXOW | Nnnwna xkabGennm 01000 CHE
xopomrei skuiaamu. Ilo mokaszanusiMm mpubopa

KOHTPOJIUPYIOT ~ Ka4eCTBO  COCJAMHCHHS  Ha

JabHEM KOHIIE. [ocne BBITIOJTHEHUS R wneida 347 ] 1
coequHeHnss  kHomkoW — [OK]  3amyckaror ab : 347 Q

u3Mepenue nueiida ¢punprpom. Pabora Guastpa Q
oOs3aTenpHa!

Ilpumeuanue: Beepxy JKpaHa npubop [OK]dbunbTp

IMOKAa3bIBACT JJIMHY KaOeJs.

3. Bxmouator pexxum YTEUKA wu 3amyckator
nouck HeucnpaBHoctu kHomkoi [OK]. Ilocne
paboTel Oerymieli CTpPOKH NPUOOP TMOKAXKET
paccTosHue OO0 TOBPEeXKICHHUS H30Iiuuu. B
BEpPXHEW YacTu SKpaHa KapTa Kabessl I0Ka3bIBaeT

Ha KaKOM y4aCTKe TOBPEKACHUE. HIKE BOIBEICH | [a—_—

PE3YIbTAT UBMCPCHUA PACCTOSAHUA OO0 YTCUKHU X. MoepexpaneH y4yacToOK: 01
3Ha4oK psiioM ¢ «X» (a uiam b) mokaspIBaeT, Ha
KaKOM W€ NOBpeXAeHNE: Ha A win Ha B. xb : 083.4 % 834
B crpoke Xkb BwIBOmuUTCS ~ pe3ynbTar, 0
NEepecYUTaHHbIi ¢ momouibio kKoddunuenta K. Xkb= 082.1 % A)
Ecoin Bwr yBepeHbl, 4TO Bce KWJIbl KaOems

K= 0.110 [OK]lnowuck

MOBPEXJCHHl B OJHOM MECTe, M He YyJaercs
moA00paTh KUY C XOPOIIEH U30JIAIHUEH, MOKHO
BOCIIOJIb30BaThCSl PacyeToM € KO3 PHUIMEHTOM
K. Tlpu usmepennn xoddpdunrenta K B nepsom
nyHkre «llouMck OOpaTHOM JKWIBD) ClEeayeT
nmoao0paTh 0OpaTHYIO XIWITy ¢ HauMeHbIuM K.
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Ecnu B 601b1I0M OKHE 3aropenach HaAMUCh Ryt
> 20 MOwm, npubop coobmaer, dTO
COIIPOTHBIICHHUE MTOBPEXKIEHUS OO0JIBIIIE TOTO, TIPU
KOTOPOM MOXET OBbITh HaJEXKHO H3MEPEHO
paccTosiHUE WJIM OTCYTCTBYET KOHTAaKT IPOBOJA

Il'lospemnen

xb ] . .

| (Il
yvacTok:

Ryt >

C ¢ o6omnoukoii. IlpoBeppre mOAKIIOUEHHE
npoBoaa C k ob6onouke. Ecnu Bel BoccTaHOBHITH X Kk b
KOHTAaKT, NpUOOp aBTOMAaTUYECKH 3aMyCTUT
HU3MEpPEHHUE.

20 MQ

[OK]lnowuck

. 001

Pabota c reopmzndeckuM, HECHUMMETPUIHBIM MJIM BCTIOMOTATEIbHBIM KabeneM

BcnomorarenbHblii kKabenb MOXKET HOTPeOOBATHCS B CIASAYIOMINX CIyqasX:
e y BCEX KW IPUMEPHO OJJMHAKOBOE conpoTuBieHue n3omsiuu (K>1) u HeBo3mMoxkHO
OTIPENICTTUTh PACCTOSIHHE Yepe3 MOMPABOYHBIN KO HUITHEHT
e nmnokazaHus "TbIBYT", Kod(hdunuent K MeHser cBoe 3Haue€HHUE OT M3MEpPEHHUs K
U3MEPEHUIO
® COMPOTHUBJIEHHUE U3OIAIUHU KWIbl A MeHbie 20 kKOwm.

BceromorarenbHpIM - KabelleM  MOTYT — CIYXHThb Ka0elu, TMPOJOXEHHbIE B  APYTUX
HaNpaBJICHUAX M 3aKOJbIIOBAaHHbIE HAa HEUCHPABHBIA Kabenab. DTO TakkKe MOXET ObITh
Kabellb, B MOJIEBBIX YCIOBUSAX Pa3MOTaHHBIM BJIOJIb HEUCIIPABHOTO.

[Mopsimox paboThl ¢ HECUMMETPUYHBIM KabOeleM TakoH ke, KaK M C BCIIOMOTaTelbHBIM. B
HECUMMETPUYHOM Kabelle poJib BCIOMOTaTeIbHOrO Kabels HrpaerT HEeCUMMETPHUYHBII
MIPOBOHKK — JKUJIBI M 9KpaH Kabens (Hampumep, Cay>KeOHbIe Kbl M IKPaH KOAKCHAILHOTO
kabens). OTUM METOJI0OM MOKHO TIOJIb30BaThCs U I Kabens co BctaBkaMu (3 Criucka).

st reouznueckoro xkadens (vwiau arodoro kademns Ha 6apabaHe) BCIIOMOTaTEeIbHBIX KU HE
HykHO. 3mepuTensHble poBoAa A 1 C MOAKIIOYAIOTCA HEMOCPEICTBEHHO K KaOelto.

Bxmtounte pexum YTEUKA U BOHOUTE B
Menio 1 . BeiOepure nynkr <Hecummerpuu.
Ka6ens>. Haxmurte knomky [OK]. Ha skpane

HEWCNpaBHaaA Xxwuna

MOSIBUTCSI U3MEPUTENIbHAS CXeMa, KOTOPYIO Hal0 B
BBIMONHUTE. COrjmacHO TMOKa3aHHOW  cxeme 3KpaH QyTeq Ka
MOAKIIOYUTE JBE JKWIBI BCIIOMOTATEIbHOTO

A ! §
BCI’IOMOI'aTeﬂbeIM kabenb

[OK]Iwnam.

ka0essl K HeMCIPaBHOM JKUJIE Ha JallbHEM KOHIIE
kaOens. MI3smepurenbHblil IPOBOA A MOAKIIOUUTE
K OJHOM M3 BCIOMOTAaTEeNbHBIX XM, TpoBoJ C K
JIPYyrol BCIIOMOTATENbHOMN Xuie, a mpoBoa B k
HeucnpaBHOW xkwmie kabens. CobOpaB cxemy,
Haxxmute [OK].

cxXxemMa cobpamHa

CHavyaa npubop U3MEPHUT COMPOTHUBIICHUE

Mexay TnpoBogoM A uw B, TO ecTthb HeI/[CFlpaBHaFI xuna
COIIPOTHUBIICHHUE HEUCIIPAaBHOU YKUJIBI 5 . JKpaH QyTqua
HOIKJIIOUEHHOMN BCIIOMOTAaTEJILHOM. 9TOT

pe3yabTaT OyAeT BeIBeJeH Ha 3kpaH: Rab. Camo
mo cede 3TO 3HaYeHHE HE HY)KHO, HO TO3BOJISCT
KOHTPOJIMPOBATh MPABUIBHOCTD IOAKIIOYCHHUS.
3ateM mpuOOp  3aKOHYMT  TEPBBIM  ATal

| BCNOMOraTenbHbIN Kaberb

cXxewma

[OK]Iwnam. cobOpamHa
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U3MEPEHUM U ITOKAXET CONPOTUBIICHUE ILIOXOU
kbl “R KUIBI’, TOJACT CUTHAI M IIOKAXKET, UTO
npoBox C cieayer MNOAKIIOUUATH K 3KpaHy
kabens (3emiie).

=2 —:|
W3meputenbubiii npoBog C  OTCOEIMHUTE OT S

BCTIOMOTATENbHOH SKMIBl M TOJAcoenuHuTe K |[1CBPeéxAaen yuwacTox: 0
skpaHy kabens. Haxxmure knonky [OK]. Ilpubop T 83 4
NOKaXET  pPAcCTOSHUE IO  IOBPEKACHUS .
HEUCIPABHOrO KaOeyst B MPOLEHTAX IJIMHBI IS %
HEU3BECTHOTO KaOellsl WM B METPaX, €CJIH JUIMHA

BBCJICHA. H.kab6benbo [OK]nowuck

Ecnu HeucnpaBHast xuja JuaMeTpoM OoJblle
1,2 MM, TO u3MepuTensHbId IpoBoa B moxer M

BHECTHU JIONOJHUTENbHYIO MOIPEeHIHOCTh. UTOOBI O HencnpasHan xina
IIPOBEPUTH 3TO, NOAKIOYMUTE TPoBoJ C K Havary
HEHCIIPAaBHOM KWIbI, KyJa IIOAKIOYEH B. G
[loBTOpUTE TmOCIIEOHEE H3MEPEHHUE, HaXaB
kHonky [OK]. Ecnu pesynbrar otnuden ot 0, To
€ro HaJ0 BBIYECTb U3 IOJYYEHHOTO PACCTOSHUSA
1o nedexra.

Yacmo 3a0asaemvie 60npocol

Mooicho ucnonvzosams mMemoo 6CHOMO2AMENbHO20 KAbes Ol 00bIYHO20 CUMMEMPUUHO20
xabena?

Jla, MoxxHO. B ponm Kuil BCIOMOTATEeNbHOTO Kalenst MOTYT OBITh JIIOOBIE 2 «XOpPOIIHE)
KHUJIBI CHMMETPUYHOro Kadens. s 4ero MoxeT moHanoOuThes nmofobHoe m3Mepenue? K
npuMepy, B Kabene mapel ¢ pa3HOW CKpyTKod. Eciam B Tectupyemoit mape o0e KHIIbI
«IJI0XHE», TO TpedyeTcs 1MoaodpaTh «XOPOILIyIo» KUy M3 Apyrux nmap. Ho u3-3a pasHoit
CKPYTKH B 3TOM CIy4a€ MOXET BO3SHMKHYTb aCUMMETpPHUs, IPUBOAIIASL K JTOMOIHUTEIbHOM
MOTPEUIHOCTH (PUOOP PacCUUTHIBAET R JKUIIBI UCXO/S U3 CUMMETPHUH LIeida).

Ecnmu Bl ucnionbiyete 2 «Xopommey Kbl Kabemst o METOAY BCIIOMOTaTeIbHOTro Kabers,
TO BIMSHHE aCHMMETPHH yCTpaHseTcs. MeToJ BCoMOraTeabHOro kadens yHUBEpCaabHBIN
W JTaKe B OMPEACIICHHOM CMBICIIE MPEANOYTUTENbHBINA. HO HCITOIb30BaTh €ro Hey100HO W3-
3a YCIOKHEHUSI MaHUITYJISIIUIA: TpeOyeTcs moodpaTh 2 XOPOIIUe KUJIbl U CAENaTh OOJNbIIe
onepauui.

29




Bapuaﬂmbt noucka

UToObl U3MEPUTH PACCTOSHUE 110 TOBPEKACHUS M3O0JALMH, HYKHO 10 Hadaja U3MEpeHuil B
Crnncke BbIOpaTh HYKHBIN KaOesb, a 3aTeM NepelTu K n3MepeHusM. Kak nmpaBuiibHO clienarhb
BBIOOp B pa3IMYHBIX CIydasx?

Kak HaiiTu paccTosiHME B IPOLEHTAX JITMHBI

Otor pexuM HaszbiBaeTcst «KabGenb 100%». OH ycTaHaBiIMBaeTCsl MO YMOJYAHUIO HpHU
BKJIIOUeHUU mnpubopa. Iloaromy MOXHO cpa3y NEpexoauTh K H3MepeHuto. PesynbraT
MoKa3bIBaeTCs B % JJIUHBI.

Tonbko juisa kabens 6e3 BCTaBOK!

Paccrosnue B METpax. BBoa pnuHbI Kabejia 0e3 BCTaBOK

UroObl MOMYyYUTHh PE3yJbTaT B METPAxX, HYKHO KAPMAH
U3BECTHYIO JUIMHY KaOens BBectu B «KaGenb Ums kabens: KABENb  100%
100%». HaxxmMuTe KHOIIKY «KapMaH» U BBEAWUTE
HY)KHYIO JUIMHY, NOJB3ysCh IIOJACKa3KaMH B
HIOKHMX CTpoYKax Ha 3kpane. Ilepexomure k
U3MEPEHUSM.

Tonbko ans xabenst 6e3 BCTaBOK!

OnuHa kabens 01000

Kak paccuurars qmHy Kabemst 1o MapKe ¥ TeMIIepaType

B Menro 2 (HaxxmuTe 1Ba pa3a KHOMKY [MeHro])
B mnyHkre <Bpibop kabenms™>  BbliOepHTE
cykeOHbIii kabenmp <Mapka kabens>. Ilocme
MOJTBEPXKACHUS BbIOOpa CiIyXKeOHBIN Kabesb
OKaXeTCsl B «KapMmaHe», a mpubop BepHeT Bac

Hazal B Menw. Haxmure xHonky [Kapman], B APMAN
nyHkre <turm> kHomkod [OK] BeIiOepute
o Wma kabensa: MAPKA KABENA
HYXHBII Tun kabens. Termeps HalO yCTaHOBUTH
TeMrneparypy TIpyHTa. MOXKHO BBECTH €€ Tun [3Kn 1.2 ]
EmMKocTh (HD/KM) 036.9
BPYYHYIO, & MOXHO B3iTb M3 CIPaBOYHHKA, | | (oC rpynra +20
KOTOPBIA XpaHUTCS B TaMaATu mpuodopa. s 3oHa PY4YHOM BBOA
« o Ruwn (Om/km) 031.90
3TOro B MyHKTe <30Ha> kHomnkoi [OK] naitnure
Bamry xmumatmdeckyio 3ony. [lpubop Oyaer
paboTath co 3HaYCHHEM TEMIIepaTyphl (MOKa3aHa
B crpoke t°C), B3TOM W3 CIPaBOYHUKA B
COOTBETCTBUU C JATOW, YCTAHOBJICHHOW B IIyHKTE
<Jlata> (MeHro 2).
Tonbko mns kabens 6e3 BCTaBOK!
Kak BBecTH cBO€ 3HaU€HHUE MOTOHHOTO CONMPOTUBICHHUS Huteda?
MoskHO BBecTH cBOe 3Hauenume Rumr mpu 20°C, KAPMAH
HaxaB kHonky [OK]. Ecmu ycraHoBuTh Wwms kabens: MAPKA KABENSi
Ruu=000.00, T0 mnpuGop cHoBa BeIBEZCT || L BKn 12 ]
CIIPaBOYHOE 3HAUYECHHE U3 MaMSTH. EMKOCTb (HD/KM) 036.9
. t°C rpyHTa +20
llpumeuanue:  mporpammuoe  obecmedenue || o = PYUHOV BBOA
MO3BOJISIET CO3JaBaTh CBOM CIUCKH THUIIOB Rwn (Om/km) 031.90
(Mapok) kabeneii.
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Kabenb ¢ yuacTkamu U3 pa3HbIX MapoOK KaOess

Takoii kabenp OIDKEH 6I>ITBUHpeI[BapI/ITeJ'IBHO Crucox ka6eneit
sanecen B Crnmcox xabeneii. B Meno 2 |FaGens 100%
(HOXMHUTE aBa pa3a KHONMKY MeHI0) B NYyHKTE |luAPKA KABEDNS
<Bs160op kabens> nucraiite CIUCOK O HYXKHOTO | |01 -5 3anme s
kabensa. Haxmure [OK]. Paccrosamne mo mecta [0 2 -a 3anuce
HOBPEKICHUSA 6yneT ABTOMATUYECKHU | |03 -5 3 anmucoh
paccuMTaHO IO MmapameTpaM Kabeis B mamstu (|04 -8 3anwmce
npubopa. M3menuts wim npocmorpets ux |[95 -8 3anmce

06 -4 3anuce
MOYHO B «KapMaHe».

Paboma co cnuckom kabenein

YroObl OBICTPO U A(PPEKTHBHO OTHICKATh MOBPEXKACHHWE Ha Kabene, B mamsaTH Hpudopa
XpaHATCS CBeleHUs O paboumx kabemsx w3meputens. ba3za JlanHbIX mpubopa XpaHHUT
MHPOpPMALIMIO O MapaMeTpax Kabesei, ¢ KOTOpbIMH MPOBOAMIACH padoTa, U BKIIOYAET B
ce0s Benenue «Criucka kabenei», BBOJ U KOPPEKTUPOBKY IMapaMeTpoB Kaleme.

[Tapametpsl kabenel, ¢ KOTOPBIMH U3MEPHUTENh PA00TAET MOCTOSHHO, 3aHOCATCA B CIHCOK.
Crucok MoxeT OBbITh CO37aH BpPYYHYIO Ha MpUOOpEe WM Ha KOMIIBIOTEPE — a 3aTeM
repeHeceH B mpuoop.

B 3ammcu xpaHATCS ClEIyIONIME MapamMeTphbl Kadems: uMs KaOels, KOJMYECTBO Tap, THII,
JUTMHA, YJeNIbHAs eMKOCTh M KOO(P(MHUIIMEHT YKOPOUCHHS KaKIOro ydacTka kabens. JlroOou
HU3MCPUTCIIb MOXKCT ITOJB30BATHCA 3allUCAMU U PECAAKTUPOBATL HX. YT00B5I 3allIUTUTH Ba3y
JAHHBIX OT CIyYailHOTO BTOP)KEHUS, PEKOMEH/IyETCs CO3/IaBaTh €€ Ha KOMITBIOTEpPE, a 3aTeM
MEPEHOCHUTH B TIPUOOP.

Ecnu m3mepurento BooOIe HUYETO HE M3BECTHO PO Kabenb MM OH XO4yeT paboTaTh Kak
paHbIIe (He oOpalasich K 3aluCH), OH HCIOJb3YeT CIEeUUabHbIA KaOenb 1Mo Ha3BaHUEM
«Kabemns 100%» (mepBbrii B Crincke). DTOT MyHKT Kak Obl IpeBpamaer npudop B MepBbIe
MOJICTIH, TJIe PAcCTOSHUE PAaCCUUTHIBAIOCH B TPOLEHTAX UIMHBI MM JUIMHA BBOJAMIACH
BpyuHyto. [lpu BkmtoueHuu mnpubop Bcerma cam BeiOmpaer «Kabems 100%», mostomy
M3MEpPUTEINb IIPU JKEeJTaHUU MOXET BOOOIe HUKOTI'/Ia He MO0JIb30BaThest CuckoM Kadeneil.

Bropoii crnenumaneHblii kabens B Crnmcke 310 «Mapka kabens». MOXHO BbIOpaTh Mapky
Kabels ¥ 337aTh TEMIIEpaTypy TPyHTa, YTOOBI MPUOOP paccuuTal JIHHY Kadems 1o nuieidy
U TEMIIEpaType UM 10 yAEIbHON eMKOCTH (/17151 00phIBa).

ITpu BIGOpE Kabens n3 Cnucka paccTOsHUE 0 MECTa MOBPEXICHHs OyAeT aBTOMAaTHYECKU
paccuuTaHo Mo mapaMerpam Kabess, XpaHsAMUMcs B namsaTH npudopa. Ecau Bel 3anucanu
YYacTKM O 4uciy My(}T, TO mpubop mokaxkeT KapTy Kabeis, rie BUAHO, Kakas My{Qra
MOBPEXKICHA.

K npubopy mpuiaraercss mporpamma Ui co3gaHus bas3pl JaHHBIX Ha KOMIBIOTEpE W
IporpamMMa pacuera TOYHOro paccrostHus. [Iporpamma pacuera Hy’kHa, eclid KaOellb He
3aHeceH B Cnmcok, HO TpeOyeTcssi ONEpaTHBHO INPOBECTH MOUCK Aedekra. Bel moxere
paborate ¢ «Kabenem 100%», koTOpbIif BHIOMpAeTCs MO YMOJYAHUIO IMPU BKIIOUEHHUH
npubopa. Bel ykaxeTe mporpaMMe pe3yJsibTaT MU3MEPEHHUs, a OHAa ClIelaeT TOYHBIA pacuer
paccTosiHMA 1O YKa3aHHbIM napamerpam kaOens. I[IporpamMma yduThIBaeT U pa3HHULLY
TeMIepaTyp BIOIb KaOes.
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Kak co3nate, mpocMoTpeTh 1 U3MEHUTSH 3anuck B Crincke kabeneil cBsi3u

Crniucok kabeneit HaxoauTcss B MeHio 2 (J1Ba HakaTUs KHONKM MeHio) B IyHKTe <BbIOop
kaOems>. Co3znarh CBOM CHUCKM BBl Mo)keTe Ha KOMIBIOTEPE U NEPEHECTH UX 3aTeéM B
npubop. UTtoObl 3amucarth WM MU3MEHHUTH MapaMeTpbl Kabess Bpy4HYIO, HYXHO BbIOpaTh
3amuch (IMycTyro BHavane) U HaxaTh KHONKY [OK]. [Tpubop moaTBepauT BBIOOp Kabenst u
BepHeT Bac B MeHro. BriOpanHbiii kaOeiab HaXOAWTCA B «KapMmaHe». HaXMmHuTe KHOMKY
«KapMaH», yBUAMTE BbIOpaHHBIN Kabenb (11a0JI0H 3alucH) ¢ MyHKTaMU peAaKTUPOBAHUS:

KAPMAH

01-a 3anuce

Map 0100
YyacTtok 01[—] w305
Tun [3KMN 1.2 |
AnuHa kabensa 01000
EmkocTb (HP/Km) 036.9
Ruwn (Om/km) 031.90

Broj mapaMeTpoB kabesst IS MOMCKa HEUCIPABHOCTH HAYMHACTCS ¢ 3 CTPOKH:
<Vuacrok 01 [®] u3 05>

DTOT MyHKT MOKAa3bIBAET, C KAKUM YYaCTKOM M3 OOIIEro KOJIMYECTBA Y4acTKOB kabensi Bl
pabotaere. Ha prcyHke BbIOpaH NepBbIii y4acTOK, a BCEr0 YYacTKOB IATh. JIMCTaTh yyacTku
MOHO KHOTIKOHM P> (Tojcka3ka y Homepa ydacTka). [1o kaxxaoMy ydacTKy BBOJI ITapaMeTpoB
B cTpokax 4, 5,6 u 7.

N3menuTh KOIM4eCcTBO y4yacTKOB MOkHO, HaxaB [OK]. B mycroil 3amucu ycTaHoOBI€HO 5
yuacTkoB. Ecnu Ha Bamiem kaGene MeHbIIee KOJIMYECTBO Y4aCTKOB, MOKHO HE MEHSTH 3TO
YHUCJIO, @ BHECTU HY>KHbIE MApaMETPhl B T€ YYaCTKU, YTO CYHIECTBYIOT. B NUIIHUX ydacTkax
JuinHa ycTaHoBieHa O M, TO €CThb J0 BBOJA JJMHBI ydacTKa 3TH Y4YacTKM Kak Obl He
CYILLIECTBYIOT.

Ilpumep: xabenb 6e3 BCTaBOK. MOXXHO HE TPOrarth KOJUYECTBO YYacCTKOB M HHUYEro HE
JMCTaTh, & POCTO BHECTH MapaMeTPhl KaOellst Cpa3y Ha CTpaHHYKE TIEPBOTO yUacTKa.

Brox mapamerpoB — Haxxumast kHoniky [OK] u ciiemyst mpu HEOOXOIUMOCTH TIOICKa3KaM.

4 ctpoka: BBOJ TUNA (MapKu) Kabels Ha TaHHOM Y4acTKe.

5 cTpoka: BBOJ AJUHBI y4acTKa.

6 cTpoka: BBOJ paboyeil eMKOCTH KaOens Ha JAaHHOM YYacTKe, €CIM OHa OTJIMYAeTCs OT
cripaBouHO. CripaBoYHasi EMKOCTD TOSIBIISIETCS BMECTE C BBOJOM THITA (MapKH) KaOeJIs.

7 cTpoka: BBOJA MOTOHHOTO COINpPOTHBIEHUS nuieida. Jlo pemnakTupoBaHUS 3HAYCHHE
MMOTOHHOT'O COMPOTHUBJICHHSI COOTBETCTBYET CIIPABOUYHOMY 3HAUEHHUIO JJISl YKAa3aHHOTO TUIA
kabens. Ecnu mocne BBoga Bamero 3nauenust Ruut Bel XoTHTe BEpHYTHCS K CHPAaBOYHBIM
3HaueHHsM Rt u3 mamstu npubopa, To ycranoBure R = 000.00. TIpubop obpatutcs k
CBOEH MaMsTH, a Ha SKpaHEe BHOBb MOSIBUTCS CIIPABOYHOE 3HAUCHUE.
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Tabmuna TrmoB (Mapok) kadeen

Mapxka kabenst | [uamerp | Emxocts | Illneiid KY
MM HO/kM | Om/KM
3KII 1.2 1,2 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
MKIIABII 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
TI 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
TIIIT 0.32 0,32 45 432,06 | 1,52
TIIIT1 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

Kaxk 3anucars ums kabdemuns?

Bri6epute nepByto ctpoky B [lapameTpax kabens, BHa4alie TaM CTOMT HOMEp 3amucy (Harp.

«01-s 3anuce»). Haxkmute [OK] 1 BoiianTe B peJakTOp UMEHHU:

Hasanne [ > 21 TR osamnmces Bribop
Kabes SI3BIKA
pl -+.,0123456789 _ 1 |[p
el ABEBIFrOEEX3MUAKNAMHON Jy

r] PCTYyoXxuywwbblb 308 * Jc 0
OJCKa3KHU
Br16op
peructpa [«> t4{]1Kkypcop /
[OK]coxpaHuTb U BblWTH

Kypcop Bwigenser Ty OykBy miam uudpy, kotopyio Bel mensere. [loxBens kypcop K
HY>KHOMY 3HAauKy (OH BBIJENSIETCS YEpPHBIM KBajapaToM), KHOMKoi V¥ crmycTuTech B BBHIOOD
3HAaKOB. HaBUTallMOHHBIMU KHOMKAMH MOXHO BBIOpATh JTHO0OOW 3HAYOK, KOTOPBIM TYT ke
MOSIBUTCS B UMeHU Kabens. dukcupyetcs Beioop kHomnkoi [OK].

YroObl MeHATH OYKBBI Ha OOJIBIINE M MaJible, Hy)KHO KHonKoi <« yiftu B mone peructpa PEI
— OH pa3MEIIEH B JIEBOM I0JI€ dKpaHa, U ClieoBaTh nojckaske: kHonka [OK] ocymectpiser
BEIOOD.

[TpaBoe mone PYC/JIAT kHomnkoit [OK] MensieT mipudT Ha JTAaTHHCKUIA WA PYCCKHIA.
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Yacmo 3a0asaemvie 60npocsl

Ymo b6yoem, eciu He usmepums wiiellgh uibmpom u eKIOYUMs ymeuxy?

Ecnu 370 nepBoe n3mepenue meida, To mpubop npocTo He BKIOYUT MOUCK MOBPEXKICHUS,
MOTOMY YTO €My HE C 4YeM CpaBHHMBATh pe3ynbTar. Ecimm Bwl yxe w3mepnnm mmieid
¢uIbTpOM, TO MPUOOP 3alOMHMII 3TO 3HAUYEHUWE M NPUHSI ero 3a JuinHy kabens. C stoi
BEJIMYMHON OH OyZET CPaBHMBATH COMPOTUBIICHHE JKWIIBI 0 MecTa noBpexaeHus. Eciu Bei
MIPOBOJIUTE U3MEPEHMS HAa OJJHOM U TOM Xe Huleide, To mepemMepsaTb ero He 00sS3aTeNIbHO.
BBl MOXeETE HECKOJIBKO pa3 3aIlyCKaTh ITOUCK.

Ho ecnu Bl mepen mouckoM HEMCHPABHOCTU M3MEPWIINM (UIBTPOM ApYyrou muieid, a oH
OTIHMYaeTcs OT HuIei(a C HEHCIpaBHOCTHIO, TO BBl moiyunTe OMMOOYHBIN pe3yibTaT
IIOMCKa HEUCIIPABHOCTH.

Ymo 6yoem, eciu nepenymanvl nposooa A u B, u nioxoii npogoo nookuouer Kk A?

Ha skpane Brl yBuauTe 3Ha4ok «a» psgoMm c paccrosHueMm «X». [lo cxeme TpelOyercs,
9T00BI )KWIa B ObuTa HecripaBHOU (3HA4OK «Xby). Eciii moka3zano «Xay, 3T0 B IPUHITUTIE HE
BIIUSIET Ha pe3yJbTaT, HO Mbl PEKOMEHAyeM IIOMEHSATh MecTaMH MpoBoja «A» u «B» —
WHauye M3MEpPEHUE MPOU3BOJUTCA HE Cpa3y 4Yepe3 HEUCIPABHYIO KWIy, a CHayaia 4epes
XOPOIIYIO JKUJTY, YTO MOXKET MPUBECTH K JOMOJHUTEIBHOMN MOTPELTHOCTH.

B usmepumenvnom mocme UPK-ITPO u peghnexmomempe cnucku xabeneu paznvie?

Her, aTo ogun u ToT e Crimcok. Ecnu Bl co3nanu 3anuck B pediiekroMeTpe, OHa MOSBUTCS
u B UPK-ITPO. Ho B UPK-ITPO u B peduiekTomMeTpe BBIBOAATCS pa3HbIE MMapaMeTpbl — Te,
KOTOpBIE HYXHBI i u3MepeHuil. B pedraexkromerpe 310 mmuHa u  KO3GUIHEHT
ykopouenus, B UPK-ITPO noka3bIiBatoTCsi EMKOCTh U AUAMETP JKUJIIBI.

Crenyer HIOMHUTb, YTO €CIM BBl H3MEHUIIN KOJIMYECTBO YYaCTKOB Kabess B pedieKToMeTpe,
TO U3MEHHUJIOCH KommuecTBO ydacTkoB u B MPK-ITPO. Hanpumep, Bam ynobnee, uToOb1 Ha
KapTe kabenst Obun BUAHBI Bce MyThl. s aToro Bel B peduiekromerpe BMECTO OJTHOTO
ydacTKa BBENM TPU ydacTKa OJHOM MapKH, yKa3aB pacCTOsSHHUS Mexay mydramu. Ecnu B
HNPK-ITPO mnst sToro kxabenst B MEPBOM ydYacTKe Oblla BBEJEHA CBOSI €MKOCTh, TO OHA
OCTaHETCS TOJILKO B TIEPBOM y4acTke. Bo 2-M 1 3-M moroHHasi eMKOCTh OyJIET yCTaHOBJICHA
ABTOMATUYECKHU IO BBEJICHHOW Mapke kabemns. UtoOsl n3bexaTsh ommubku, cienyer B MPK-
ITPO BBecTH TOUHYIO BEJIUYUHY.

Ymo odename, eciu kabenw e enecen 6 Cnucox?

Brr moxere BbIOpaTh B CriMcke MyCTYHO 3amuch (IIA0JIOH 3allMCH) M B «KapMaHE» BBECTH
HY)KHbIE JaHHble. [[nd 3TuUX wLeled Mbl PEKOMEHAYEM pEe3EpPBUPOBATH OJHY 3allUCh
(manpumep, «01-s 3anmucky»). B 3anucu 5 ydacTKoB, B JIMITHUX y4acTKaX yKaXKUTE HYJIEBYIO
JUITMHY — TOT/1a OHU He OYyIyT 3a/1eCTBOBAHBI.

MoxHo Huvero He penarb. K mpubopy mnpmiaraercs mporpamMMa pacdeTa TOYHOTO
paccrosiaua. Bbl Moxkere paborath ¢ «KabGemem 100%y», KoTopblii BbIOMpaeTcss IO
YMOJYaHHIO TIpU BKIOYeHHH mpubopa. [lotom Bl ykaxkere mnporpamme pe3yibTar
W3MEPEHUs, a OHA CeNIAeT TOUHBIM pacdeT pacCTOSHUS MO YKa3aHHBIM IapamMeTpaM KaoOess.
[Iporpamma y4uTBIBaeT W pasHHIy TeMIepaTyp BIOJb Kabems. Hampumep, Ha MOPCKHX
KOpabmsx ecTh 3a00pTHBIE CUTHATIBHBIC KaOeNH, A1 KOTOPBIX TeMIIepaTypa pe3Ko MEHSEeTCs,
KOTJIa OHH YXOJSAT TIOJ BOAY.
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IIOUCK OBPbIBA H MECTA IIEPEIIYTBIBAHHUA 7KHJT

Eciu B kabene ecTh HEMOBPEIKICHHBIC XKWIBI, TO IPHOOP MOKET ONMPEACIUTh PACCTOSHHUE JI0
0OpbIBa, CpaBHHUBAsE EMKOCTh XOPOIICH U 000pBaHHOW KHJIbI WM XOPOIIeH U 000pBaHHOU
mapel. DTOT METOJ HE WCIOJB3yeT IMapaMeTpbl KaOeiss. MOXHO cpa3dy NepexOoiuTh K
U3MEPEHUIO.

Tonbko mist kabens 6e3 BcTaBok!

Memoo cpasnenus xcun Kaobensn 6e3 6Cmagox

Bxmounte pexum EMKOCTD u Boiigutre B || == MEHIO 1

Menio 1. Beigenen myHKT <oOpbIB: CpaBHEHHE O6pbIB: CpaBHeHUe BbIKN
BBIKI>. Hamo BKIIOYNTH pekuM cpaBHeHus | | Fasouroctbmap ol
00OpBaHHOHM JKWJIbl ¢ Xopomred xkuiod. st || Yepeawenue no 16
5TOTO KHOTKOH P> BEIGEpHTE <CpaBHEHHME Xur>. | | Pwmere P
B aTom pexnMe xkuina CpaBHUBAETCS C JKUIIOM, a

He 1apa ¢ apoii. Barapes 72B

[TonximounTe 0OOPBAaHHYIO KUY U XOPOIIYIO K

u3MepurensHeM nposogam A u B. Ilposox C CPABHEHVE XWN
MOAKIIOUUTE K oOosiouke kabens. BwiOpas Noa6epute XOPOLUYIO 1 [OK]
pexuM <CpaBHCHHUE KU, HaXXMHTE [OK]. Cxop= D 626
[Tpubop BKIIOYUT H3MEPHUTEIbHBII JKpaH U

AC : 351 HO
MPEUIOKUT BBHIOPATh XOPOLIYIO KTy H3 ABYX | | BG i 626" O HP
U3MEpeHHBIX. Xopolias >XWia Ta, Yy KOTOpOH

eMkocTh Ooubire. Komkamu A 'V BhIIEIUTE [OK] sanomnuTe XOPOLUYIO

CTPOKY C XopouieH xuiaoil u Haxmure [OK].

[IpubGop mnpoBeneTr M3MEpEHUE EMKOCTHU >KUJIbI,

KOTOpas MPUHUMAETCA 32 DTAJTOHHYIO U CPABHUT | | e { (I
C HeW eMKOoCTb o0OopBaHHOW >kuibl. Ha || [o o6puiea Xunbl 00041 ™
IIPUBEJICHHOM PUCYHKE Xopoluas xuia B umeer Cxop= 626 WO 4 1
€MKOCTh II0 OTHOIICHHIO K 00oiouke 626 HO.

AC: 351 HO®
[Tpubop moxasain, yTo OHU BbIOpan ee 3a STaJ'IOIj BC - 626 HO M
«C Xop» U cpaBHWI C HEM €MKOCTh 0OOOpBAHHOM

xuibl A. Pe3ynpTaT MoOKa3zaH B MPOLIEHTAX [OK] CpasHuTs XKUY
JUIMHBI UJIM METPax, €CJIM JUIMHA BBEJICHA.
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Memoo cpasnenus nap Kabena 6e3 6cmagok

B Mento 1 xHomkoi P> BbIOepHTE <CpaBHEHHE
mnap> u Ha)KMUTE [OK]. [HosiButTCst
W3MEpUTENbHBIN 3KpaH, TJe Npubop MOCTOSHHO
HU3MEPSIET EMKOCTh Mapbl MEXAY NpoBoJgaMu A u
B u BBIBOOUT pe3yibTaT B OONBIIOM OKHE SIS
ynoOctBa uyreHus. BpiOop xopomieil mapsbl
3aKJIOYaeTcss B IHoakimoueHun A u B k
HeoOOpBaHHOM mape. Y Takoi mHapbl €MKOCTb
Oompiie, yeM y oOopBaHHOW. Halims xopormryro

napy, Haxmute [OK]. Ilpubop wusmepur u
3alIOMHUT €MKOCTb Tapbl, NPUHATOH 32
3TAJIOHHYIO.

Mopbepute XOPOLLUYIO

CPABHEHMWE MAP

u

[OK]

Cxop= 1688 H®

AB : 1688 H®

1688
H®

[OK] 3anomuuTe XOPOLUYHO

[Moxxmrounte mpoBoma A m B k oOopBaHHOU
nape u Haxmure [OK]. IIpuGop cpaBHUT
€MKOCTh Tlap U BBIBEJET pe3yjbTaT Ha SKpaH.
PesynbraT mokazaH B NpOLIEHTaxX UIMHBI WIH
MeTpax, €CIU JJI1MHa BBE/ICHA.

Ho obpeiea NMAPbI

037.1

%

Cxop= 1688 H®

AB : 626 HOP

37.1
%

[OK] CpaBuuT MAPY

36




Paccmosanue 0o odpwviea napwt no mapke xabdensa 6e3 6cmagok

YroObl OonpeneanTb pacCcTOsHUE O OOpbIBa KUJI MO MOrOHHOM €MKOCTH, HYXHO /10 Hadaja
M3MEpEHUil BBECTH NapaMeTphl Kadels, a 3aTeM NepelTu K u3MepeHusM. Kak mpaBHIBHO

BBCCTHU ,I[aHHBIC?

B Menro 2 (HaxxMmuTe 1Ba pa3a KHOMKY [MeHro])
B nmyHKTe <Bb160p Kabens> Boidbepure u3 Crncka
cykeOHbIi Kabenmp «Mapka kabenms». Ilocme
noATBepxkIeHus Baiero Beibopa npudop BepHeT
Bac Hazag B MeHwo, a «Mapka xkabems»
OKaXeTcs B «KapMaHe». Haxmure KHONKY
[Kapman], BeiOepure nyHkT <tum> — [OK].
BeiGepure HyxHBI THID (MapkKy) KaOeus.
[IpuGop mnoOKakeT CHpPaBOUYHYIO €MKOCTb s
BbIOpaHHOM Mapku kabens. Ecnmu Bam u3BecTHO
TOYHOE 3HAYE€HHE IIOrOHHOM eMKocTh Bamrero
ka0ensi, BBEAWTE OSTO 3HAYCHHE BPYUYHYIO B
nyHkre <EmkocTts> — [OK].

Bxirounte pexum  EMKOCTDB. H3smepste
emkocTb oOopBaHHOM [IAPBI (me »xwunsl!) c
nomompio  ¢mietpa  —  [OK].  IIpubop
aBTOMAaTHYECKH pACCUUTAET pACCTOSIHHE 10
oOpbIBa IO TOTOHHOW €MKOCTH Kalens u
BBIBEJIET PE3YJIbTAT B BEPXHEH YaCTH 3KpaHa.

KAPMAH

WNms kabensn: MAPKA KABENA
Tun [3KN 1.2 1
EmMKocTh (HD/KM) 036.9
t°C rpyHTa o +20
30Ha PY4YHOW BBOL
Ruwn (Om/km) 031.90

! 'E-l
X 00691 M
ac 25.5
BC : .o
ab : 25.5 H¢

[OK]l]dunbTp

[ ] uwnkn|
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Kabenws c yuacmkamu u3 paznwvix mapok (co ecmagkamu)

Takoit kabenbp AomkeH ObITh 3aHeceH B Crmucok kaOeneil. Beibop kabens B MeHio 2 B
nyHkTe <Bp16op kabens>.

Bxmounte pexum EMKOCTDB. HM3mepsre
eMkocTh oOopBanHOil IIAPbI ¢ momomibio
¢mwietpa — [OK]. Ilpubop aBTOMaTHUECKH

pacCUMTaeT  pPACCTOSIHHE JIO OOpbhIBa  TIO | | e——F i { 1
napameTpam kabens, XpaHsmumca B mamsatu |01 - v Y- X o6 M
nmpubopa ¢ yYETOM HMEIOIMUXCS Ha Kabere
BCTAaBOK. Pe3ysbTar mokaszaH Ha Kapre Kabens B gg S : 255
BEPXHEH yacTu 3KpaHa. e ch
Ha pucynke npumep kabenst U3 TpexX y4acTKOB:

e 3KII HHHHOﬁlOOOM [OK]dbunbTp [ 1 uwukn]

e TI' 0.5 nyunoit 2000 M
e KM-4 gmuuoi 1000 m
OO6pnIB Ha 1-M yuacTke kabens (3KII).

Pazoumocmo nap

Paccrostne 10 OJHOKpaTHOM pa3OMTOCTH Mapbl (MEpEmyThIBaHUSI KHWJI) IMPOBOJUTCS
CTaHJApTHBIM METOJIOM CPABHEHUS €eMKOCTEH.
Tonbko ans xabenst 6e3 BCTaBOK!

B pexume EMKOCTD B Mento 1 BwiGepure
nyHkT <Paz6urocts nap> — [OK]. IToakmrounre A QD
KUkl K BxogaM A, B, C corinacHo npuBeneHHON B z
cXeMme (HeBepHOE COEIMHEHHE JIacT
HEKOPPEKTHBIN pe3yJbTaT). [Tonxmrouns
nepenyTtaHHbele npoBoaa, Haxmure [OK] u CcC @
cCUMTaiiTe pe3yiabTaT ¢ IKpaHa mpudopa.

IIVITAHOBBIE H3MEPEHHUA

[TpuGop mo3BoOJISAET ABTOMATU3UPOBATH MPOIIECC U3MEPEHUS, 3aIUCH U YTCHUS PE3yJIbTaTOB
IUTAHOBBIX M3MEPEHUI — CONMPOTUBICHUS U30JSALUU U 3JEKTPUUECKONH eMKOCTH Kalemsl Uiu
nueiipa um acummerpud. Ilo ymomyanuio npuOOp NPOU3BOAUT IUIAHOBBIE H3MEPEHHUS
W30JISILUNA U EMKOCTH.

Jns 3amucu  Apyrux TMapamMeTpoB HEOOXOJMMO BOWTH B NYHKT 2-r0 JMCTa MEHIo
<I/IH(1)0pMauI/I;I> U Jajiee — <TUIl IJIaHOBBIX>.

UroObl mpubOp MPOBOAMI aBTOMATHUECKUE M3MEPEHUS M 3aHOCHJ Pe3yJbTaThl IIAHOBBIX
M3MEPEHU B TaMATh, KalOeiab MOJDKeH ObITh 3aHeceH B Crmucok kaOeneit. Pesynmbrarhb
M3MEpEeHUH U JaHHOTO Kabensi OyIyT XpaHUTHCS B SHEPTOHE3aBHCUMOM MaMsTH Ipudopa
U MOTyT OBITh NEPEHECEHbl Ha KOMIIbIOTEp C COXpPAaHEHHEM B HHTErpupoBaHHOI «baze
Hanneix» popmata MS Access ¢ pacnedaTkoi MpoToKoIa.
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Kak nauams nnanogoie uimepenus

UtoObI HauaTh TUIAHOBBIE U3MEpeHUs, B MeHto 2
B nyHKTe <BpIOOp kabens™> Haago BbIOpaTh
kabenb, ¢ KoTopeiM Bpl Oyaere pabGotath. B
MPHUHIIMIIE MOXXHO BBIOpaTh IOOYI0 MYCTYIO
3aMuch, MOTOMY 4YTO B 3aBOJICKMX YCTaHOBKax
yxe crouT konumyectBo nap 100. Ecnu ansa Bac

YTeHne NnNaHoBbIX

MEHIO 2 =

fata 11.06.2010
9TO KOJWYECTBO JIOCTAaTOYHO, BBI MoOXKeTe 3anuce nnaHoBbIX
OTPAaHUYUTHCS  BBIOOPOM  IMYCTOH  3amUCHU
(manpumep, «02-s1  3amuck»). Ecim Bawm || Cesse cN3BM
HEOOXOOMMO OOJIbIlIee KOJIMYECTBO, H3MCHUTE Vikcpopmauus
KoaudyecTBO map (mocie BbeIOOpa Kabens B
«xapmane»). Ilocne Toro, kak Bsl moarBepaute KAPMAH
BbIOOp kabens — [OK], mpubop BepHer Bac B e T
Menio 2. Eciu mo BbiOpaHHOMY —KaOemio MNap 0100
IUIAHOBBIE M3MEDEHHS Y)KE MPOBOMMINCH, 5TO | | 3,367 mnn 04 0[] ws 05]
MOKa3blBaeT 3HA4oK P B mnyHKTe <YUTeHue Anuua kaGens 01000
IJIAHOBBIX P> 1 <3amuch mIaHoBeiX P>, Ecin EE':_??;;}:;’;"KM} 22;_552
3Hayka HET, Bbl HauWHaeTe IUJIAHOBBIC
M3MEpEHUs Ha TOM Kabelie BIepBEIE.
[lepen HauanOM MJIAHOBBIX U3MEPEHUI, YKaXKUTE
naTy B mMyHKTe <JlaTa>.
Hoeas 3anuce
Korgma Ber BmepBbie a1 BeIOpaHHOTO KaOens
3aX0JIUTE B MyHKT <3alucCh TIAHOBLIX™>, IPUOOP
3ampammBaer |y Bac moarBepkaeHue  Ha Nws nnanosex
CO3/IaHME 3aMMCH  TUIAHOBBIX M3MEPEHMH TOX |\l 0 oo 23 041.20009]
MMEHEM «IUIAHOBBIC ...[yKa3aHHas naral». Ecin
Bel 1m0 oummbke BOULIM B 3TOT TYHKT, Bl ||lc o3 pa 1w HOBYIO 3anuce?

MOXETE OTKAa3aTbCsl OT IPOBEACHMS IIJIAHOBBIX
m3mepenuii. Ecnu Bwl moarBepkagaere BBIOOp
«Jda», To mpuboOp aBTOMATHYECKH CO3JACT B
CBOEH MaMATU peCypC NOJ IJIAHOBBIE U3MEPEHUS

U BBIBOOUT OKpaH YCTAaHOBOK  IUIAHOBBIX
U3MEPECHUM.

Ecnu 3anuch maHOBBIX U3MEPEHH ISl JAHHOTO
kabens MIPOBOMIIACH panee, npudop
npeaynpeaut Bac o6 stom. OH ykaxker aaTy
MIPOBEACHUS, M CIOPOCUT, 4YTO Bbsl XxoTHTE:!
MPOJOKUTh CTapyl0 3aluch WIM CO3/aTh

HOBy10? Co3/aHMe HOBOM 3alUCU TOYHO TaKoe
ke, Kak CO3/IaHue IePBOM 3aIHCH.

[- 18

HET

[OK] BB OA|

3anumcb C #u

[nmaHoBBbIE 23.
CYWECTBY
npoaonXarTese

[- 1BHIOODP

MeHEM
01.20009]

ET!
3AHOBO

[OK] BB OA|
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Yemanoeku

B mepBoii cTpoke mpuOOp MOKa3bIBaET, YTO TIO
kommyTammu AC oOH  OymeT TpPOBOJIUTH
U3MEpEHUs] CONPOTUBJICHUS W30 R u
anekTpuyeckor emkoctu C. Bl  Moxere
BBIOpaTh J1000€ CcoueTaHWe, HaKUMas KHOIIKY
[OK]. Hampumep, BbIOpaTh TOJIBKO H3MEpEHHE
conmpotuBieHuss wuzomsiuun <R >. Bropas wu
TPEThs CTPOKA IOKA3bIBAET TAKUE YK€ YCTAaHOBKU
st kommyTanuid BC u AB.

UYerBeprass CTpOKa MEHSET pEXHUM pPaOOTHI
npubopa: ABTOMAT wunu PYUHOI. B nepsom
pexuMe mpuOOop aBTOMATHYECKU NPOBEJET BECh
KOMIUIEKC HW3MEpPEHUM sl TeKyiied mnapel. B
PYYHOM pEXKHME U3MEpPUTENb CIEOUT 3a
MOKa3aHUSAMU TNpUOOpa M B HYXXHBII MOMEHT
¢ukcupyer ux. [nsg sToro pexuma yCcTaHOBKA
BpEMEHH 3apsijia He TpedyeTcsl.

B msATOI CTpoKe ycTaHOBKa BpEMEHHU 3apsjaa
kaOens. OmnpenenuTs Bpems 3apsia  MOXKHO
Bu3yanbHo B pexume W3O0JIALIUA, xorpa
MOKa3aHMs BBIXOMAT HAa CTAOMIIBHBINA yPOBEHb.
[IecTtast cTpoka CIy>KUT Ui YCTAaHOBKH HOMeEpa
apel, ¢ KOTOpo Bel XOTUTE HaYaTh U3MEPEHUSL.
3amyck U3MepeHHil B MOCIEIHEN CTPOKE.

MAPAMETPbI NNMTAHOBbIX

WamepaTte Ha AC RC
Mamepats Ha BC RC
MamepaTts Ha AB RC
Pexxum paboThl ABTOMAT
Bpems 3apsaga (cek) 02
3anuck napsl 0000
HavaTb namepeHus >

MAPAMETPbI NNMTAHOBbIX

Wamepate Ha AC RC
Mamepats Ha BC RC
MamepaTts Ha AB RC
Pexxum pabothl ABTOMAT
Bpems 3apsaga (cek) 02
3anuck napsl 0000
Hauatb namepeHus >
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IIposedenue nnanoswvix usmepeHuil

B pexume «ABTOMAT» mmka u3MepeHui Mo
nape 3amyckaercs KHONKOW P> (IoJcKa3Ka BHU3Y
dKpaHa: «MKI»). [Ipubop aBTOMaTHYECKH
BBITIOJTHUT BCE M3MEPEHUS U MOKAXKET pe3ybTar.
[Ipu cmeHe koMMyTalUK TPUOOP ABTOMATUYECKU
paspsikaet IPEIBIIYILYIO KOMMYTALIUIO.
3aKOHUMB IUKJI, MpUOOp yKaXeT HoMep
cienyromed — mapel.  M3mepurens  HOJDKEH
MOJKJIIOYUTh, TpoBoAa K dToM mnape. Ecin
TpeOyercss mpormycTuTh mapy, kHomkamu A 'Y
MOXXKHO JIMCTaThb HOMepa (MOACKa3Ka BHHU3Y
JKpaHa).

B pexnme «PYUHOM» mpubop Bce Bpems
BBIBOJUT Ha D3KpaH peE3yJbTaT H3MEPEHHH, a
U3MEpUTENIb CaM peIlaeT, KOrjJa HX 3alucath.
Jlng 3amuMcu OH JOJDKEH HakaTh KHOMKY P>
(mozcka3zka BHU3Y JKpaHa), MOCJE 4ero mpuoop
nepeger K CIeIyIOHINM U3MEPEHUSIM
HA3HAYEHHOTO IHMKJIA. 3aKOHYHMB IUKI, TPUOOP
CMEHUT HOMep mapel. M3meputento cruemyer
MOAKIIOYUTECA K 3TOM mape. PydHON pexum

MIO3BOJISIET WU3MEPUTEITIO CaMOCTOSITEJIBHO
pErynupoBaTh CKOPOCTh B IPOLECCE IUIAHOBBIX
U3MEPEHHU.

Ilpumeuanue: caydailHOe BBIKIIIOUEHHE TpUOOpa
HE TIPUBOJNT K MOTEPEe JAHHBIX.

aBTOMAT

Rus (MQ) :C(no) {1H
AC - N
IBC - -
AB - -
Mapa 0002 M3 0100
[- Tuwkn [Ti]Nnapr
PYYHOU

Rusz(MQ) :C(no) (I
AC 57 -
IBC - -
AB - -
Mapa 0002 M3 0100
[ ]1]3anunmcarTh [Tl]Nnapr

Ymenue oannvix

Bribepure kabenb, Ha KOTOPOM IPOBOJIMIHCH
IUIAHOBBbIE ~ W3MepeHus.  YroObl  cuuTaTh
pe3ynbTaThl C B3KpaHa mnpubopa, B MeHio 2
BbIOepHTE TyHKT <UTeHue miaHoBeix P> — [OK].
Ecnmu 3nauka P> Her, npubOp HE BKIIOYUT
YTECHHE.

B BepxHell uwacTM D3KpaHa yKasaHa Jara
n3Mepennil. Jlasee mnoka3aHO KOJWYECTBO Map
Kabenss M MO CKOJbKUM M3 HHUX IPOBEIEHBI
IUIAHOBBIE  M3MepeHuss.  YToObl  mpodecThb
pe3ynbTar, HyXHO HaxaTb KHomky [OK]
(monmcka3zka BHHM3Y 9Kpana). [IpubGop mokaxer
JAHHBIE U3MEPEHUN I NIEPBOM UCCIIEIOBAHHOU
apsl.

MensaTe HoOMep napsl MOKHO KHokamMu A V.
Brixon u3 pexxuma uteHust KHONKo .

nn

nap

obcnepoBdaHo nap: 0012

[OK]l]npocMoTp [-]JoTb6o0pP

aHoBble 23 .01.20009

B Kabene: 0100

Rus (MQ) :C(nwo) {IH
AC 30
BC 30
AB 21 35
Mapa 0002 M3 0100
[« 1BBIXOA [Ti]Nnapr
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Jluaznocmuka kaoens

[Ipubop mo3BOIsIET OTOOPATH MAaphl MO YPOBHIO

A JIA
M30JISILUH, THANAa30HY €MKOCTH U IPOCMOTPETH AA L

mzonauuma (mQ) : A a
0oTOOpaHHBIE Maphl. Britoyaercss nuarHocTuka B o1 0
9KpaHe «YTeHue MIaHOBBIX» KHONIKON P> . 2o 50
Bbl MOkeTe MPOBOIMTE OTOOP Map MO M3OMAUNK | |e vk 0 ¢ T & (D) : n
— 1A u emxoctu — JIA, a MOXKeETe OTKa3aThCs OT o7 60
oTOopa Mo eMKOCTH iU u3oisuuu. [ns storo ao 100
kHonkoi [OK] B HyXHOH CTpoke BBIOMpAIOT |[[MpocmMoTp oToO6GpaHHBX M
HET. VYcranoBuTe nuMana3oH CONPOTHBIICHUSA oTob6paHo nap: 0007

W30JSI0MM WM €MKOCTH, KOTOpbhld  Bac
uHtepecyer, Haxkumas kHonky [OK] B | JA HET

COOTBETCTBYIOIlEM TyHKTe. [locie OKOHYaHUS |[M3onaumsa (MQ) : o

YCTaHOBOK, MPUOOP TMOKaKET KOJMYECTBO Iap B orT 0
BbIOpaHHOM Juarna3oHe (0ToOpaHo map) u Oyzaer Ao 50
4UTaTh TOJNBKO 5TU mapbl. UToOb mepeiitn k |[EM¥ecTe  (Hd) : HE

OPOCMOTPY OTOOpAHHBIX Map, BHIOCPUTE MYHKT ° : ) g g
«IPOCMOTP 0306paHme» u Haxwmute [OK]. Bug n ‘; ocmMoTp 0TOBpaHnMX M
JKpaHa TaKoi e, 4To W B pexume «UreHue b1o6pano nap: 0005

NaHHBIX», HO  JIUCTaTb  MOXHO  TOJIBKO
0TOOpaHHBIE Maphbl.

Yacmo 3a0asaemvie 60npocol

Om uezo 3asucum epems 3apsoKu kabens?

JnuHHBIe Kabenn o0namaroT OONbIION eMKOCThio. Ecim ycTaHOBICHHOE BpeMs 3apsIkd
Oyzer Mano, TO OpuUOOp BKIIOYUT (UIBTP, KOIZA 3apsii €MKOCTH MCIBITaTebHBIM
HaIpsDKEHUEM €Ille HE 3aKOHYEH. DTO MPUBENET K 3aHMKCHMIO 3HAUEHUS CONPOTUBIICHUS
n3osAnuy Kadens. OnpenenuTts BpeMs 3apsia MOXKHO BU3yajbHO B pexxume M3OJIALINA,
MEPeKITIoYast KOMMYTAIMIO U OTCIIC)KUBAsE BpeMs 3apsijia KaOes, Kor/ia MoKa3aHus pacTyT U
BBIXOJST HA CTAOMJIbHBIN YPOBEHb.

B pexume PYUHOM u3meputens OTCIEXMBAET 3apsaj MO TEKyIIUM INOKA3aHHAM H CaM
OIIpeIeTIsIeT, KOTAa 3aUKCUPOBATh Pe3yIbTaT. JTO yA0OHO, €CJIN IIAHOBBIE M3MEPEHUS HE
CJIMIIKOM TpOJOJKUTeNbHbIe. Ha GosblioM KojuuecTBe map paboTaTh B pyYHOM pPEXHME
YTOMMTEIBHO.

Kaxk moorcno yckopums yuxn 6 pescume ABTOMAT?

JUia 3TOrO HagO YMEHBIIWTH KOJIMYECTBO ycpenHeHuil. HauMeHnee KpUTHUHO 3TO JUIs
n3mepenus emkoctu. B pexume EMKOCTD B MeHio | MOXXHO yCTaHOBUTH MEHbIIEE
KOJIMYECTBO YCPEAHEHUH ISl yCKOPEHUS PaOOTHI IIUKIIA.

YMEHBIINTH KOJIMYECTBO YCPEIHEHUA MOKHO U I U3MEPEHUS CONPOTUBIICHUS H30JIALMH B
pexxume M3O0JIALNA. Opnako 3T0 MOXKET NPUBECTH K JOMOJIHUTEIBHOW IOTPEIIHOCTH.
Ecnu mokazaHust conmpoTHBIIEHUS HECTAOWIIbHBI, TO pe3yabTarT OyAeT TeM TOYHEe, YeM
OoJIblIIe yCPEHEHU.

BreiBaroT cutyammm, KOrma M3MEpHTENI0 He TpeOyeTcsi TOYHOE 3HAYCHHE COTPOTHBICHUS
U30JIALUU, a HEoOXOAMMO MPOCTO NPOBEPUTHh Kabeab Ha pabOTOCIOCOOHOCTb. B 3TOM
CJIy4ae MOXHO BBICTaBUTh MUHUMAJIbHOE BPEMS 3apsiia U KOJUYECTBO YCPEIHEHNUN — TaKOE,
YTOOBI OBIJIO TOJBKO BUAHO, UCIIPABHAs Mapa UM HeT.

42




Nzmensarts CKOPOCTh IINIAHOBBIX MOKHO M IIOCJIC Ha4dajla 3allucCH. BI)IXOI[ N3 INIaHOBBIX
kHomKoW <. YTOOBI BEpHYTHCS B IUIAHOBBIC H3MEPEHHSI, HY)KHO CHOBa BOWTH B MeHIO 2 B
MyHKT <3anuch miaaHoBbix>. [Ipubop mpenynpeaut, 4yTo 3aluch C NPEKHUM HMEHEM YXKe
CYHIECTBYET M MPEIUIOKHUT TMPOJODKUTH 3amuch. [lOATBEpAUTE MPOJODKEHUE KHOIKOU
[OK]. Crapas 3amuch OymeT TpOAODKATHECS C TPEKHUMH YCTAaHOBKAMH, eciii Bbl He
HA3HAYUTE HOBBIC.

Kak nponycmumbu ne nucmas 6oavuioe Konuuecmso nap?

Ecnmu HyXHO mpomycTuTh OOJIBLIOE KOJWYECTBO Iap, MOXHO BBIMTH M3 IUIAHOBBIX
n3MepeHuil kHonkoii <« W yCTaHOBUTh HOMEP HYXKHOW Maphl, ¢ KOTOpPOH TpedyeTcs
IIPOJOJDKUTh TUIAHOBBIE W3MEPEHHsA. 3aTEM CHOBAa 3aIllyCTUTE IUIAHOBBIE W3MEPEHUS B
HIKHEN CTPOKE MEHIO.

Ymo denamo, eciu pecypc namsamu noo NiaHOBbLE USMEPEHUs UCUEPNAH?

Ecnu npubop oTka3pIBaeTCsl HayaTh 3alUCh, CUTHAJIU3UPYS, YTO MECTa MO IUIAHOBBIE
OoJibllle HE OCTAJIOCh, CIEAYET OYMCTUTh MaMATh npubdopa. Ecau Bel onacaereck norepsaTs
JaHHbIE, TO MPEABAPUTEIBHO 3AMUIINTE UX HA KOMIIBIOTED.

dopMaTupoBaHUE TaMATH MPOU3BOIUTCS B MeHro 2 B myHkTe <UH)opmarms>.

Kaxk ysenuuumo epems nianosvix usmepenuii 6e3 3amensvt akKymyaamopos?

e VYcraHoBHUB TecToBO€ HampsbkeHue 180 B.
e BbIK/IIOUNB NOACBETKY.
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PE®JIEKTOMETP

Pedrnexromerp mnpenaHasHauyeH ISl OMpPEIENICHHS] PACCTOSHHS 1O MecTa  W3MEHEHHs
BOJIHOBOTO COMPOTHUBIICHUS BCEX TUIIOB KaOeNei.
[TpuGop MOKET MCTIONB30BATHCS IS
® U3MEPEHHUS PACCTOSHUS 10 MECTA MOBPEKICHUS Kabes;
OTIpeJieNIeHNUs] XapaKTepa MOBPEKICHUI;
U3MEPEHUS PACCTOSIHUSI MEXKAY HEOTHOPOJAHOCTSIMU BOJTHOBOT'O COTIPOTHUBIICHUS;
oTpefieNieHus ATUHBI Ka0es;
u3MepeHus Ko3(PpPUIHEeHTa YKOPOUCHHSI.

IIPHHITUII PABOThI

[Ipuauun paGoTel mpuOOpa OCHOBAaH Ha W3BECTHOM (DU3MUECKOM SIBICHUM OTPaXECHHS
30H/IMPYIOLIETO UMITYJIbCA HAMPSDKEHUS OT HEOJHOPOAHOCTH BOJHOBOIO CONPOTHBIIECHHUS
uccnenyemoro kabems. Ilpu stom paccrosiHue n0 aedexra MOXKET ObITh PacCUUTaHO IO
BPEMEHU MEXIY MOMEHTOM Hayajla 30HIMPYIOIIEro HMMIYJIbCa MU MOMEHTOM IpHUXO0Ja
OTPaXEHHOTO, IpPU HW3BECTHOM CKOPOCTHU paclIpocTpaHeHus B JuHUU. CKOpOCTb
pacnpocTpaHeHHsl TPaJAULUOHHO Uil  pedIeKTOMETpUM  3ajaeTcss  Ko3(p(UIMEHTOM

YKOpPOUYEHUs Ky =C/ V. 3necs C- CKOpPOCTb CBETa B BaKyyme, » - CKOpOCTb
pactpoCTpaHeHUs] DJIEKTPOMATHUTHOW BOJHBI B HcciexyemMoM kabene. [[ist GonpmimHCTBA
Mapok kabenei kKodhPUIMEHT YKOpOUSHHS HAaXOUTCs B mipeaenax 1+3.

Tun moBpexaeHus: MOKeT ObITh omnpesenieH Mo (GopMe OTpakeHHOro uMmItynbcea. [Ipu sTom
Ha (OpMY HUMIYJIbCa TOMOJIHUTEIHHOE BIMSHUE OKAa3bIBAIOT TaKHE IMapaMeTphl KaOems Kak
3aTyxaHue W aucrepcus. Ha nocTaTouyHO ATUHHBIX WM 3HAYUTENBHO TMOBPEKIECHHBIX
KaOesIX OTpa’KeHHBIH CUTHAJI MOXKET ObITh CHJIBHO ociabieH. B mpubope npegycMoTpeHa
BO3MOXKHOCTbH MPEABAPUTEITHHOTO YCUIICHUS JXa.

[Tpubop, MOAKITIOYCHHBIH K KaOeo, MPEACTaBIseT COO0OW TOXE HEOTHOPOMHOCTH. Jlis
yCTpaHEHUS MapasuTHOTO 9XO0-CUTHaja CITYKHT perynupyemas Harpyska
COI''TACOBAHME. Bpamas mnorennuomerp [COI'JIACOBAHUE] moxHO A00uTHCS
3HAYUTENIBHOTO OCJabIeHus] TMOBTOPHBIX OTpakeHUd. HeoOXoAuMOCTh coriacoBaHUs
HanboJiee akTyallbHa ISl KOPOTKUX JIMHUH.

Bo3moxna pabGotra mpubopa B JBYX peXHMax: C OObEOIUHEHHBIMH U pa3JeibHBIMU
BBIBOJIAMH JIJIS1 TIOZ[AYH 30HIMPYIONIETO UMITYJIbCa U HAOIIOIEHUS OTPaKEHHOTO CUTHAIIA.
Haubonee wacto wucmonb3yercss pexuMm ¢ oOmuM BXoaoMm/BbixogoM. [lo HaGmromaemoit
peduiekTorpaMMe BO3MOKHA JIOKAIHU3AUs OOJIBIITMHCTBA HEOTHOPOTHOCTEH.

3oHAMPYIOLLMIA UMOYNBC

‘,,/ MoHmKeHUE M3ONSILMK

/\ »//\

/' J 7
MoBbILLEHHOE NPOAONBHOE Koneu kabens
(EM"W“') COMPOTHENEHUE
JIJis TOCTHKEHUSI MaKCUMAIbHOMN «1aTbHOOOMHOCTHY ClIeyeT MOAKII0YATh MpUOop K mape.
Kanan «okuma-skpan» obnagaer 60oiabmmM Kod(QGHUIIMEHTOM 3aTyXaHUS ¥ YPOBHEM IIYMOB.
JIroOble HEOTHOPOAHOCTH JIMHUU BBI3BIBAIOT YBEIWYCHHE 3aTyXaHUs M YMEHBIIAIOT
npeneapbHoe paccrosHue. Ha KOPOTKHUX PacCTOSHUSAX CIEAYeT TOJIh30BATHCS KOPOTKUMHU
UMITyJIbcaMH, Ha Oonbiux — 6ojee JIMHHBIME. [Ipubop caMm ycTaHaBIMBAET ONTHUMAIBHYIO
IIUPUHY UMITYJIbCa B 3aBUCHMOCTH OT BBIOpaHHOTO quarna3ona. OqHaKko U3MEPHUTETh MOKET
OTEepaTUBHO U3MEHSATH ATOT MapaMeTp IS MOTydYeHHs 0ojiee YeTKOW KapTHHKH.
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B pexume ¢ pa3fenbHbBIME BXOJaMHU 30HAMPYIOMIMNA UMITYJIbC NEPENACTCS B JTUHUIO YEpe3
paszbeM [BXOJI/BBIXO/1]. OTpakeHHbII cUTHAT MOCTyHaeT B mpubop uepes Apyroil pazbem
[BXO/]. B aToM pexxuMe BO3MOXKHa OIICHKA TMEPEXOAHOTO BIUSHUSA JIMHUH, B KOTOPYIO
3aBOJIUTCS 30HAUPYIOUIMHA MMITyJbC Ha JApPYryl0 JIMHUIO, B KOTOpOW HalOmojaercs
HaBEJICHHBIN cUrHail. Takxke pexKuM MoJie3eH JUIsl IOUCKAa MECT MEepEemyThIBaHUS KU KaOems
(pazburoctn). Ummynbc pacnpocTpaHseTcst IO JUHUM U 0XOAUT 10 MECTa NepemyThIBaHUS
KHWI, KOTOPOE XapaKTEpU3YETCs PE3KUM YBEIUYEHHEM HJIEKTPOMATHUTHOW CBSI3U MEXIY
napamu. B pesynbrate Ha POI" HabGnrogaercs xapakTepHbId CUTHATL.

MecTa nepenyTbiBaHUA XU

I\
BXOA/BbIXOA ( \’

\_/ \ / // \\ \ /
PednexkromeTp / \4><
BXOA, O
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BKJITIOYEHHE PE®DJIEKTOMETPA

[To Bamemy »eiaHuto, mpu BKIIOYCHHH (CM. MYyHKT «Bxirodenwe mnpubopay) mpudop
aBTOMATHUYECKU BBIOMpaeT paboty c¢ peduekromerpom. Ilocie MOCTOBBIX HM3MEpEHHI
pedIiekToMeTp BKIIIOYAETCS TaK:

Boitaute B Mento 1 pexxuma BOJIbBTMETP.

1 mynkT MeHto — <PedexkromeTp>. = MEHI01

Bxiouenne — [OK]. Pecnexromerp >

o o leHepaTop Ha AB BbIKN

IlosiBUTCS CTAaHAAPTHBIN U3MCPUTCIIBHBIN SKPAH | | ==--smemmemmee oo oo e

YcpeaHeHnue no 16
C(PJICKTOMETPA.

p (b B PunsTp PY4YH
ABTOOTKNIOYEHUE BKN
Barapesn 72B

OK

[Tpubop Oymer HACTPOEH B COOTBETCTBUU C MapaMeTpaMmu JexypHoro kabens «Kopotkuit
KabeJpy ¢ INHONA 1 KM.

[Tocre 3Toro MOKHO MOJKITIOUUTH MTPUOOP K TUHUH Yepe3 pazbem [BXO/I/BbIXO/].

46



ITPOCMOTP PE®JIEKTOI' PAMMbI

Hyneson WamepuTenbHbIv Nnaunkartop
Kypcop Kypcop 3apsiaa
/ (aKTWBHBIN) Batapen

v =

KY=1.499 L=00632 D=01280 | «<—— WHpopmaynoHHas cTpoka

1 U 1
PacctosHue
YKopoueHue mMexay [uanasoH
Kypcopamu

YnpaBrieHue 3KpaHoM:

CwMmeleHre akTUBHOTO Kypcopa — KHONTKu 4 P>

[epexioueHne aKTUBHOCTH MEXIY HYJICBBIM M HM3MEPHUTEIBHBIM KypCOpaMH — KHOITKA
[OK].

BeprukansHoe cmenienne pediaekTorpaMmmbl — KHOTIKE A V.

BHUMAHUME! Ilpu wu3MeHeHMHM YCWUJIEHUS M JBM)KEHMHM AaKTUBHOIO Kypcopa YacTb
pedIiekTorpaMMBbl, T/I€ CTOMT KypCOp, YACpP)KHBAaeTCsl B ILEHTPE HSKpaHa IO BEPTHKAIH.
bnaronapst aTomy 001acTh MPOCMOTpa HE «YIUIBIBAeT», crabunusupyercs. [lepen cmeHoi
YCHJICHHs TOJIBEAUTE KYypCOp K HY>KHOM 001aCTH IPOCMOTpA.
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OmepaTUBHOE yIpaBJICHHE MapaMeTpaMu MPOCMOTpPa pedIeKTOrpaMMbI OCYIICCTBIISCTCS

KHOIIKaMH YIIPaBJICHUS:

Ha3znauenne Knomnka OKpaH
v i
Nmmynse. f
N3menenne — knonku A 'V —
Brixon u3 pexxuma — [OK]. ﬂ"
Umnynbe (HC) 01000
v -
JlnanasoH. |
Usmenenue — kHonku A 'V —"
Brixon u3 pexuma — [OK]. >
Owuana3soH (m) 01280
v T
Ycunenue. Do
H3menenue — kHonku A 'V ——
Brixon u3 pexxuma — [OK]. MW
Ycunenue (aB) 6
v -
Pactskka. E
N3menenue — kHonku A 'V ——
Brixon u3 pexuma — [OK]. ‘W@
Pactsaxkka 0001

Kapra.
Beixon u3 pexuma —
ITOBTOPHOE Ha)kaTue

KHOIIKH.

BxiTi09aeT/BBIKITIOUAET PACTIKKY
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Pacmsasicka u Kapma

KapTuHky ~ MOXHO  pacTsSHyTb  BOKpYT
aKTUBHOTO Kypcopa. Hag HuM cTouT MeTka.
Ecnm MeTka CTOMT Haj HYJEBBIM KypCOpOM,
Haxmure [OK] — Merka BcTaHeT Hajg
U3MEPUTENIBHBIM ~ KypcopoM. Bbl  Moxere
KHonkamMy <P 1BUraThb Kypcop B HYXKHYIO
obnacte. IloaBens Kypcop K MecTy, KOTOpoOe
Bbl  XoTuTE pacTAHYTb, HAXKMUTE KHOIKY
[PACTSAXKKA]. Haxmure kHOnKy A, Tpu
3TOM pacTsKKa OyJleT yBenTu4nBaThes B 2, 4, 8,
16, 32, .. pa3a. Bel Oynmere BHIeTh HE BCIO
pediiekTorpaMmMy, a €€ YBEIWYCHHYIO 4YacTb
BOKpPYI' aKTMBHOIO Kypcopa. Bsixog wu3
peXMMa U3MEHEHHUS PacTsKKU — KHomka [OK].

MSMGDMTeﬂbeIﬁ

[Ipu wnaxatun kHomku [KAPTA] mpubop
MOKakeT Kabenb TMONMHOCTHIO. [loBTOpHOE
Ha)kaTMe TpPUBENET K  BOCCTAHOBJICHHIO
YCTAQHOBJICHHOM DPAacCTSKKHA BOKPYI aKTHMBHOI'O
Kypcopa. Bel MoxkeTe TO mpocMOTpeTh Kabemb
[[ETMKOM, TO TOJBKO OO0JNAacTh pacTsiKKu. B
pexume KAPTA npubop BBIBOOAUT KapTy
Kabess, ¥ 9KpaH MPUHUMAET BUJI, TOKa3aHHBIN
Ha PUCYHKE.

Ecnmu kabenp 3aHecen B CHHCOK, KapTa IO
pedekTorpaMMol  MO3BOJSIET HMETh  TOJ
pyKOii  CHpaBOYHyIO  HHQOpPMAIMIO IO
pacriosioxeHuto Mypt Baoap kabems. Ecmaum
y4aCTKHU Kabess HAMEIOT Ppa3JIMYHBII
kodurmeHT YKOPOUYCHHSI, TO npu
MEePEeMEIIEHUN H3MEPUTETHHOTO Kypcopa ¢
y4acTKa Ha Yy4dacTOK OyJIeT HW3MEHSThCS U
3Hauenne KV, BbIBoIMMOE Ha 3KpaH.

Hynesow KYPCOP
KprO\p (aKTWBHBIN)
N[ Y / i
KY=1.499 . L=00632 D=01280
v {-
Q

KY=1.499 \ L=00632 ™\ D=01280
N |

YyacTku

1

2 3 4

KapTuHky MOXHO YBEIWYHUTH IO BEPTUKAIH.
Touka mnepeceueHuss aKTHUBHOTO Kypcopa C
pedekTorpaMMol  yIepKUBAaeTCs B IIEHTPE
JKpaHa 1Mo BepTUKaau. Ecmu MeTka CTOMT Haj
HyJEeBbIM Kypcopom, Haxmure [OK] — merka
BCTaHET HaJ| M3MEPUTEIBHBIM KypcopoM. Bbl
MOXeTe KHomkamMu <P 1BHraTh Kypcop B
HYXHYI0 0o0nacte. IloaBens Kypcop K MecTy,
KoTopoe Bbl XOTUTE yBENIUYUTH IO BEPTUKAIIH,
Haxmute kHonky [YCWJIEHUE]. Kuonmkamu
A V ycraHoBuTE XemaeMoe ycuieHue. Borxon
u3 pexxuma ycuiieHust — knonka [OK].

Ycunenue

24 nb
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YCTAHOBKH JlVIA USMEPEHUA PACCTOAHUA

Ecmu xabens 3anecen B Crimcok kabeneit, Bam Hamo Tonpko BbIOpath ero u3 Croucka. Bee
YCTaHOBKH Npou3BeayTCcs aBToMaruyecku. [Ipubop Oynet HacTpoeH Ha Bamr kabenb.

Ecimu Ber BeiOpamu kabens B Crnmcke B MPK-TTPO, HO 3anmmmm ¢ HUM B pedIeKTOMETP
BIIEpBbIE, TO MpUOOp ycTtaHOBUT KY B COOTBETCTBUM ¢ MapKoil kabens. DTO clipaBOYHas
BenuunHa. ToyHOe 3HaUeHHE CIeayeT YCTAHOBUTD B «KapMaHe» JJisi KaOessl.

Ecou Ber He BbIOMpanu kabenb u paboraere ¢
nexypabeiM kabenem «KopoTkuii kabenb», TO

HEO0OXOaMMO YCTaHOBUTH kodurmeHT
YKOpOYeHUs W JUiMHYy Bamero  kaGes. AP
VY CTaHOBKH B «KapMaHe» Jisl Kabersl. §
B i < KOPOTKWW KABENb
bIXOJ KHOIIKOU . Tun [3KN 1.2 1
Ecnu Tounas pinHa HEM3BECTHA, MOYKHO BBECTH Onuvna 01000
YKkopoueHue 1.499
OpUEHTHPOBOUHYIO anuHy. [lo amuHe mpudop
BBIOMpaeT Juama3oH MpocMoTpa. PaccTtosHue
NonGop ykopo4yeHun
paCCqHTBIBaCTCH 110 KY. H3mep_ YKOpPOYeHUs HET
Ecrn xonddumment  ykopouenmss — Bawm
HEU3BECTECH, NPHUOOp CcaM YCTAaHOBUT €ro IO
Mapke kabens. Jlmst »TOro BBIOEpHUTE HYKHYIO
Mapky, Haxumas [OK].
«ITonbop ykopodeHHs» — yCTAaHOBUTE Kypcop B KAPMAH
TOM MECTE, paccTOosiHuE n0 KoToporo Bawm KOPOTKMW KABESb
U3BECTHO  (Hampumep, KoHel Kabens) © L’;:Ha [3kn- 1.2 01000
kHonkamu A V¥ mnondepure KY mo u3BecTHOM | | Ykopouenne 1.499
JUTHHE.
Mop6op ykopoyeHus
«3MepeHre YKOPOUEHHS» - CM. Pa3jieN HUKE. Viamep. ykoposenus hald

50




HU3MEPEHUE PACCTOAHHUA

H3mepeHne paccTOSHUS MPOBOIUTCS TIOCIE BBEIEHHUS KOd(pQHIMEHTa YKOpOUEHHs WIN
BbIOOpa kabenst u3 Crucka.

H3mepenne paccTostHusA Bcerma
OCYILECTBIIACTCS MEXAY JBYMS KypCOpPaMH.
Jlist u3MepeHust pacCcTosHUS OT Haydaja Kales
0 HEOJAHOPOIHOCTH HEOOXOAMMO CIesaTh
aKTHBHBIM HYyJIEeBOM Kypcop. Han HyneBbM
KypCOpOM JIOJDKHA CTOSATh MeTKa. Ecnu mMeTku
Her, Haxwmute [OK] — Merka BcraHer Haj
HYJIEBBIM  KypcopoM.  KHomkamu <>
YCTaHOBUTE KypCcOp Ha HadyaJlo 30HIUPYIOLIErO
MMITYJIbCA. 3aTrem KHOITKOH [OK]
NEPEKIIIOUNTECh HA M3MEPUTENBHBIN Kypcop U
YCTAHOBUTE €ro Ha Hayalo OTPAKEHHOI'O
umnyJibsca. Kypcopsl cieayer ycraHaBiauBaTh B
Hayaje UMIyJIbCa, a HE Ha MAKCUMyM
(BepminHy) wummynbca. [lng Oonee TOYHOTO
MO3WLIMOHUPOBAHUS KypCOPOB PEKOMEHIyEeTCS
II0JIB30BAThCS PACTKKOM.

KY=1.499 L=00547 D=01280

PednexTomerp IIOKa3bIBACT oA
pedrnexrorpammoii kapty kabens. Ecau Bwr
BBE/IETE KOJMYECTBO YYACTKOB 110 YHCITY MY(QT,
TO CMOKETe BHICTh My(THl Ha KapTe KaOes. </
Ecnu kabGenmb OZHOPOAHBINA, TO BCE YYAaCTKH
JOJDKHBI MMETh OJMHAKOBBIE KO3 (UIIMEHTHI
YKOPOUYCHHS.

PaboTa ¢ yyacTkamu gaet psif MPeHMYIIECTB:
OTOOpaXeHHE TMOJOXKEHUS My(pT Ha Kapre '

Kabens: KY=1.499 \ L=00547\
ABTOMATHYECKUN pacdeT PacCTOSHUS C YUETOM anm \2 :l'
pa3UUHBIX KOA()PUIIMEHTOB YKOPOYECHUS Yy

Pa3HBIX yYaCTKOB;

BO3MOXXHOCTh ~ NACIOPTU3AIMH  KaOEIThHOTO
XO03SIUCTBA.

D=01280

-
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BBO/J TAPAMETPOB KABEJIA B CITHCOK

KakK OBl HE CYIECTBYIOT.

MEHIO 2 ==
Bribop kabens
Ecnu xabens yxe ects B Crucke, To €ero Hajo H;ﬁ:”e por 11.06.2010
BbIOpaTh 3 Crincka. B Menro 2 myHkT <Bb10op || 3anuce Por
Kabens>.
Cssasb c MN3BM
WHcpopmaumna
KOPOTKWW KABENDb
Ecnu kabGenp He 3aHeceH B CHHCOK, TO B NNUHHBIA KABEND
nyHkre <BpiGop kabens™> ciemyeT BBIOPATH [lo4 .5 sanmes
nycryto 3anuck. Hanpumep «02-5 3anuce». 02 -5 3anuce
BriOpanHas 3anuchk HoMenaeTcs B «kapMaH». 03 -5 3anucs
% 04 -1 3anuces
[l BBOJja mapaMeTpoOB HAXKMUTE . 05-a sanuce
06 -a 3anuce
B 3aBoackux yCTaHOBKax B IIyCTOM 3alMUCU 5 KAPMAH
yuyactkoB Kkabens. Ecimu Bwel He xoture 02-n 3anuck
pasuBaTh kaGelb Ha y4acTKH, 4TOOBI OKasaT | | Y4acTox o 12 01[—>]ms 0?
MyQTBI, TO 3aIOJHUTE TOJBKO 1-i y4yacTok. B || AOnuua 01000
OCTalbHBIX YYacTKaX B 3aBOJCKHMX yCTaHOBKax | | Ykopoueuue 1.499
cTouT JuinHa OM, IOTOMY 10 BBOAA JUIMHBI OHU | | Moa6op ykopoueHus
W3mep. ykopo4yeHuUsn HET

Kabenb co 3HAYHMTENBHBIM KOJIHMYECTBOM YYacTKOB MMEET OYCHb MHOTO MapaMeTpOB, U
3aI0THCHHUE UX 3HAUYCHUH TpeOyeT OOIBIION MOATOTOBUTEIHFHON paOOTHI.
Eciu Bel He xoTHTe yTpyXkIaTh ce0Os 3TuM, Bbl Moxere paboTaTh C MPOCTHIM KadeleM,
COCTOSIIIMM W3 OJIHOTO YydYacTka. BBl MokeTe IoJIb30BaThes JeKypHBIM «KopoTkum
kabenem». OH yCTaHaBIMBAETCS MO YMOJYAHUIO MPHU BKIIOUYEHUU pedIeKTOMETpa, eclid B

NPK-TIPO Brl He BbIOpanu kabenb u3 Cnucka.
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PEKUMbBI PABOThI

Paboma 6 pesicume 00vedunennozo éxooa u
6vixo00a

Bribop pexxuma ocymectsisiercs B Menio 1. B

nyHkre <Bxoner> kHomkoi [OK] BeiOmpaercs MocTt >
<OBH'H/H/I>' . YcpegHeHue no 001
B osTom cIydyac 3OHIUPYIOUIMHM  HUMITYJIBC ABTOOTKNIOYEHHNE A
mepemaercs B Kabenb  uepe3s  pasbeM | | _oxoAs! e
[BXOA/BBIXO/I]. C »srtoro xe pazbema CornacoBaHue: 109
CHMMAETCS OTPAKEHHBIH CHIHAIL Batapes 728
(ITpu  BxmOYeHMHM TpUOOpa ABTOMATUYECCKU
ycraHnaBnuBaetcs pexxum <OBIL>).
Paboma ¢ pesxcume pazoenvHozo e6xooa u ENIO 1
ebIX00a

Moct >
B Menio 1 B nynkre <Bxozmbr> FI)I6I/IpaeTC$I YepeaeHue no 001
<PA3JEJIbHBIN>. 3onaupyromuii HMITYJIbC ABTOOTKNHKOYEHUE OA
mepefaercs B IMHHIO  Uepe3  pasbeM | | _oxoAs! s
[BXOJI/BBIXO]. OtpakeHHBII CHTHaNI Cornacosanue: 109

. B 7,2B
IOCTYIIAa€T B INIPUOOp dYepe3 APYroil pasbeM HEEpes .
[BXOM].
Ouyenka 601108020 conpomueieHus
MEHIO 1

Jlis  OLleHKH BOJHOBOTO COIMPOTUBICHUS Bbl MocTt >
JOJDKHBI COTIIACOBATH PE(PIECKTOMETP € KAOCIEM, | | ~77====mw=mr=rsmrossmssssssssssosesssssnssss oo

YcpegHeHue no 001
Heob6xoaumo MaKCUMaJIbHO 0CJIabuTh ABTOOTKIIOYEHNE A
MOBTOPHOE OTpa)keHHWe (MHOTOKpPaTHOE 3XO) Bxoap! OBLLUK
pyuKon [COTJIACOBAHHUE], KoTOopas CornacoBaHue: 109
HaXOJUTCSl Ha NaHelu pa3beMoB. JloOuBHIKCH Barapes

HAWJIyYIIer0 COTJIACOBAaHUWS HaXXaTh KHOIKY
Mesnto 1.

B mynkre <CormacoBanue> OyAeT INOKa3aHa
BEJIMYMHA corjlacyroniero pesucropa B Omax.
Ona paBHa BXOJTHOMY BOJIHOBOMY
COIIPOTHBIICHUIO KaOes.

Bonnooe comnporusienue [Om]

3anuce POI

Boiinute B mynkt Menwo 2 «3amuce POI.
[losBuTCS cnMcoKk 3amuced,  CBA3aHHBIX C
BbIOpaHHBIM Kabenem. HoByro P®IT moxnO
3amucath BMECTO Jr000# npyroii. Ilpu 3amucu
MO>KHO M3MEHHUTh Ha3BaHME 3aIlMCH, HaIpUMED,
«vydra_12».

Crucok peduieKTorpaMM CBsI3aH C BBIOpAHHBIM
kabenem. Ilpu BeIOOpe npyroro kabemns
MEHSETCS U CHHUCOK. JTO MO3BOJIAET COXPAaHUTh
CBSI3b 3aIIUCEH C TECTUPYEMBIM KaleseM.

Bbibop kabens
YreHne POI
Oata

3anucs POIr

MEHIO 2 e

11.06.2010

Cssasb c MN3BM
Wucbopmanmna
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HU3MEPEHUE KOO®ODOUIIUEHTA YKOPOYEHHUA

[Tpubop moxer nzmeputs KY kak st ogHOpoaHOTO Kabens 6e3 BCTaBOK, Tak U s Kabers,
COCTOAIIETr0 M3 Pa3HbIX ydacTkoB. KaOenb ¢ ydyacTkamMu HEOOXOIMMO CHayaja BHECTH B
Crnucok kabeneil. Usmepennoe 3Hauenue KV 3anuceiBaeTcst B mamMsTh Npudopa ¢ MpUBA3KOM

K COOTBETCTBYIOILIEMY yYacTKy KaOeJs.

Buumanue! Jina usmepenus KV Oondxwcna Ovimeb ykazana moyHas OAUHA Kabens uiu

Y4acmKo8.
Jlia usmepenus KY cnegyer B «kapmaHe»
MEePeKIoUnTh MYHKT <M3mep.YkopoueHus™> B KAPMAH
cocrosinue <JIA> knormkoit [OK]. KOPOTKWI KABENb

Tun [3KN 1.2 ]
BriGepute yvacTtok, K _ KOTOpOMY Oyner nuka 01000
MPUBSI3aH M3MEPEHHBIN K03 PULUEHT | | Ykopouenue 1.499
yKopoueHus. s «KOPOTKOTO» M «IJTUHHOTO»
Kxabenel HU4ero BI:IGI/IpaTB HE HAI0. Mopgbop ykopoyeHus
BepHyThCsl B M3MEPHTENBbHBIA JKpaH KHOMKOH | | '/ASMep.ykopoueHus AA
<.
Ecniu wMetrka crouT Haag o U3MEpUTEIbHBIM
KypcopoM, Haxxmute [OK] — mMeTka BcTaHeT Haj
HYJIEBBIM KypCOpPOM. YCTaHOBHUTE HYJIEBOMH \ 4 “m
Kypcop B Havanmo kabens (yuactka). Haxmmure
[OK] — meTka BcTaHET Haa HM3MEPUTEIIbHBIM
KypCOpPOM. Y CTaHOBUTE U3MEPUTENBHBIN Kypcop
B KoHel[ kabens (ydactka). [Ipu mepememennn
KypcOpoB Ha D3KpaHe OyJeT H3MEHATbCS He

—
paccTosiHMe (OHO 3agaHo), a KOd(QGUIMEHT | | wy=1 499 L=00617 D=01280
YKOPOYEHHUSI. Hns Oonee TOYHOTO
MO3UIIMOHUPOBAHUSI KYPCOPOB PEKOMEHIYEeTCs
10JIb30BATHCS PACTSKKON U YCUIIEHUEM.

KAPMAH

YCTaHOBUB KypCOpbI, BEPHHUTECHh B «KapMaH» KOPOTKUW KABENb

Tun [3KN 1.2 ]
I E: Kabers. Copocbte myHKT | | po 01000
<U3mep.Ykopouenus> B cocrosaue <HET> YKopoueHue 1.499
kHonkoir [OK]. W3mepennsiii ko3¢ ¢uiment
YKOPOUYCHUA 6yz[eT 3almMCaH B IapaMETPBI Mopgbop ykopoyeHus
Kkabens W3amep. ykopoueHus HET
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HHOOPMALIUA

MEHIO 2 =
Bbibop kabens
Yrenne POI
B Menio 2 BXoag B CTPOKy <wuH(pOpMaIus> fara 11.06.2010
MPEIOCTABIISICT TIOJIH30BATEIIIO PSIT CITYKEOHBIX 3anuce POI
ITyHKTOB.
CeaskL ¢ NIBM
WHdopmauus
ADSL MOJAEM

ITpu Hanuuuu cneunanbHOM onuuu npudop coaepxutr ADSL mozem.
ADSL MOJIEM mnpenHa3HaueH Ui MPOBEPKU CBS3H CO CTAHIIMOHHBIM 00OPYZOBaHHEM
ADSL (DSLAM) u n3MepeHust XapakTepuCTUK KaHaua:

e OrtHommenue curtan/mym (SNR)

e 3artyxaHus B JIuHUU (Attn)

e UHTerpanpHON MOIIHOCTH Tiepeaadydl B BocxoasmeMm (up) u Hucxoxasmem (down)

notokax (Pwr)
e IlHTrerpanbHble 3HAUYEHUS] CKOPOCTH B BOCXOASILEM U HUCXOAAILIEM MOTOKaX

[TognepxxuBaembie MPOTOKOJIBI:

ADSL,

ADSL2,

ADSL2+.

CxeMbl CIEKTPaIbHOTO pacrpeielieHus] B COOTBETCTBUU ¢ Annex A u Annex B.

IIPHHITUII PABOTbBI
Texnonozus ADSL

B accumerpuunoii 1mudpoBoit TexHomoruu cBs3zum (ADSL) Bcs pabouas mosioca 4acToT
pa3buBaercs Ha KaHajbl — OuHBL. Kaxnplii OuH 3aHMMaeT mosnocy B 4,3125 k' u Ciy>XuT
JUIsl iepefadrd MHGOpPMallMK C MCIOJB30BaHUEM KBaJpaTypHO-aMIUIUTYAHON MOIYJALNN
QAM, u3BecTHOH MO OOBIYHBEIM MoaeMaM. Takum 00pa3oM, OCYHIECTBISETCS YaCTOTHOE
YIUIOTHEHHE.

Oomee xommuectBo OMHOB cocraBisgteT 256 miugs ADSL m ADSL2 u 512 — mna ADSL2+.
bunbl HymepytoTcs, HaunHas ¢ HyJas. bun NeO B nu¢poBoil nepenade He UCHONIb3yeTCs U
pesepBupyercss I rosiocoBoi cBsizu. Ilocneanue OMHBI Takke HE HCHOJIb3YIOTCS.
OcTanpHble — pacHpelessIloTCs B 3aBUCUMOCTH OT peIlaeMbIX 3a1ad. YacTb OTBOAMTCA VIS
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nepegayr OT a0OHEHTA K CTaHIWU (BOCXOIAIIMU TMOTOK, WJIM upstream), apyras — Uit
nepenayy OT CTaHIMK K aOOHEHTY (HUCXOASIINN MOTOK, uiu downstream), 4acTh BO3MOKHO
pe3epBUpyeTCs IS IPYTUX CUCTEM CBSI3H.

Haubonee yacTo uConb3y0TCs ABE CXEMBI paclpe/iesieHUs] YacToT:

e (Cxema 0e3 MEpPEKPHITHA CIEKTPOB BOCXOMASIIETO M HUCXOJSIIETO IMOTOKOB ISt
paboTHI TOBEPX TOJIOCOBOM CBsi3H (Annex A)

e (Cxema 0e3 MEPEKPHITHS CIHEKTPOB BOCXOMSIIEIO0 M HUCXOMSIIETO MOTOKOB IS
paGotbl moBepx mnporokoida ISDN (Annex B). DTorT BapuaHT naeT MEHBUIYIO
CKOPOCTh CBSI3U U TpUMEHSieTCs JUid OOEeCHEeYeHHsT COBMECTHOM paboThl ¢
CHUCTEMaMH OXPaHHOW CHUTHAIM3AIMH, CHUCTeMaMH IU(GPOBOTO  YIUIOTHEHUS
TeneoHHBIX KaHaioB u ABY.
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Annex A

[l Haubonee pacrpocTpaHEHHOTO BapuaHTa paboTsl ADSLX moBepx rosocoBoii cBs3u 0e3
MEPEKPBITUS CTIIEKTPOB BOCXOSIIETO M HHUCXOJSIIETO IOTOKOB paclperesicHHe OWHOB
IIOKa3aHO HUKE.

25+-130klMy 138+1104klMy
0+4kly no 2208 ADSL2+

Kanan TY BOCXOOSLMA  HUCXOOALLNN

NOTOK MOTOK
Howmep kanana (6una) | [lmanazon wactor [kl'i] | Ha3nauenue
0 0+4,3125 OO0b1unbIl TENehOH
1+6 4,3125+25,875 3amUTHBIA WHTEPBAT ISl Pa3icIICHHs
noJiockl Tenedona ot yactor ADSL
732 25,875+138 Ilomoca nnma mepenayum  JaHHBIX OT
aboHeHTa K cTaHIuu (upstream)
33+255 1381104 Ilomoca nnma mepenayum  JaHHBIX OT
(mo 511 gs ADSL2+) | (mo 2208 gt ADSL2+) | craniuu k aboHenty (downstream)

OdeHp 9acTO MPOM3BOJUTEIN HE HMCIONB3YIOT OMHBI 31 W 32 i Jydmiero pasjaeiceHus
MOTOKOB BBEpX (K CTAHIMM) U BHU3 (K aOOHEHTY).
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Annex B
Hns pabotst ADSLx moepx ISDN, cucrem oxpanHoW curHanuzamuu win ABY 0Ge3

MEPEKPBITUS CHEKTPOB BOCXOSINETO W HHUCXOJAIICTO IMOTOKOB paclpeseiicHHe OWHOB
MOKa3aHO HIDKE.
Kanan T4,
oxpaHHasa curHanuaauus no ISDN,
\ ‘\ | -\ l
LRRRRRRD i
BOCXOOAWMNA  HUCXOOSALLUN
MNOTOK NOTOK
Ao 2208 ADSL2+
Howmep kanana (6una) | JInanazon yactot [k['i] | Ha3Hauenue
1+27 0+120 OObruHBId  TeNTehOH, CHTHATH3AIIWS,
ABY u np.
2864 120276 [Tonoca nns mnepegayu JaHHBIX OT
aboHeHTa K cTaHIuH (upstream)
59255 254+1104 [Tonoca nns mnepegayu JaHHBIX OT
(o 511 mmst ADSL2+) | (mo 2208 qyist ADSL2+) | craniuu k aboneHTy (downstream)

Yacto npomsBoguTeNH OOOpPYNOBaHWS HE HCIONB3YIOT OMHBI 60+65 &I 9acTOTHOTO
pa3zeneHus BOCXOIAIIEr0 U HUCXOASIIETO TOTOKOB.

[Tpu nmoaxitoueHNH aGOHEHTCKOT'0 MOJIEMA K JIMHUHM MPOMCXOIUT MPOLEaypa YCTaHOBICHHUS
CBSI3U.

[Ipouenypa ycraHoBieHMsI CBsI3M ONHUChIBacTcsl B craHiaprax Ha ADSL wu nocrarouno
BaXKHA AJI MIOHMMAHUS Ipoliecca afanTtanuy o00pyI0BaHUS K KauecTBY JIMHUU cBA3M. Kak
Ha abonenTckoi (ATU-R), Tak u Ha cranmmonHoii cropone (ATU-C) ycraHoBineHHE CBSI3U
OCYILECTBIIICTCS B YEThIPE dTarna:

58



ATU-C

Mpoueny pu kenTHposaniia vetanosnenna | Packpurne kanana | [poron npiesonepenatdnka AHANHS KaHANa Obnien

cEA3n (8. 1321 u (1,994 1) (8133.1) (B.13.4.1) (8133 1) (B1361)

ATU-R

Mpoueny pu kenTHposaniia vetanosnenna | Packpurne kanana | [poron npiesonepenatdnka AHANHS KaHANa Obnien

ceasn (81322 w G994.1) (8.133.2) (8.13.4.2) (8.1352) (8.13.6.2)

Bpems —

[Tpu uHULIMATH3AIIN U3MEPSIOTCS (PU3UUECKHE MapaMeTphl TECTUPYEMOM JTHHHH:
e rMepexoAHas KOMIUICKCHAs mepefatodyHas xapakrepuctuka H(f), mis kaxmoii
MoIHeCyIIeH (KaHama);
nuHerHbIN mryM mokost QLN(f) mist kakaoi mogHecyei;
otHomeHnue curHan/myM SNR(f) mis kaxaoit mogHecymei;
3aryxanue auaun (LATN);
3aryxanue curaana (SATN);
3amac oTHoueHus curHai/mym (SNRM);
JOCTH>KMMasi CKOpOCTh nepefaun JaHHbiX B cetu (ATTNDR);
CyMMapHasi MOILIIHOCTb niepeauu Ha aanpHeM KoHue (ACTATP).

Ienu nomydeHus BbllIeyKa3aHHOW HHPOpPMALIUU:

e xapakTtepuctuka H Moker OBITh HCHONB30BaHA [JJIs aHajdu3a (QUINYECKOTO
COCTOSIHUSI MEIHOM 1IETIH;

e xapaktepuctuka QLN MoxeT OBbITh HCIONB30BaHA IS aHAJINW3a IEPEXOIHBIX
BIWSTHUH;

e xapakTtepuctuka SNR MoxeT ObITh HCIONB30BaHA [JIsl aHalIM3a W3MEHEHUU BO
BPEMEHH TMEPEXOJHOTO BIMSHUS M 3aTyXaHWS JIMHUMA (HAMPUMED, BCIEICTBUE
M3MEHEHUH BIaKHOCTU U TEMIIEPaTyphl);

o komOuHarms xapakrepuctuk H(f), QLN(f) u SNR(f) Moxer ObITH HCHONB30BaHA
JUISL OTBETA Ha BOIPOC, MOYEMY B 3aJaHHOW IIETIM CKOPOCTh MepeAaydd JaHHBIX HE
MOJKET JOCTUYb MaKCUMYyMa.

[Ipu noaxmroueHun npubopa K JMHMM OH BBIMNOJHSAET pPOJIb aOOHEHTCKOrOo MoJeMa U
MIPOM3BOJIUT BCE MPOLEAYPHl YCTAHOBIEHUS CBS3M J0 OCYILIECTBICHHUS COOCTBEHHO OOMEHa.
B pesynbrare mpoBeAEHHOTO aHaNM3a KaHaja MojydaeTcsl HeoOxonumas uH(opMmanus ams
KOHTPOJISI Ka4eCTBa JIMHUU CBSA3H.
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IIOPA/IOK PABOTHI

e Coenunute pazseM [MOJIEM] npubopa ¢ nunHueit. Ha cTaHIMOHHOM KOHIIE TMHUU
JojkeH ObITh BKioueH DSLAM.

e Brumounte npubop kHonkoit [[TMTAHUE].

e Bribepure nynktr ADSL MOJIEM.

WU3MEPUTENbHbIN
MOCT

UMNYNbCHbIN
PE®JIEKTOMETP

ADSL-MOJEM

e Haxwmure [OK]

[TosiBUTCS 3acTaBKa C MPEAIOKEHUEM BBIOOpA CXEMBI paclipeieNieHus 4acToT Annex A HUiIu
Annex B.

Mode: ADSL/ADSL2/ADSL2+

Annex A — Annex B

[>T

WPK-TTIPO Anbdha DSLAM

e HeobOxomumo ctpenkamu <€ P> BeIOpaTh kenaemoe u Haxatb [OK].
Jlanee mpubop Bce caenaeT caM. XOJ BBIMOJHEHUS Omepamnuii OyJeT oToOpa)kaTbcs Ha

JKpaHe:

BKNw4alo MOOEM ... ... ..ttt OK
3arpy3kaMoAeMa . .......iiiiinianan OK
O6meH ¢ DSLAM

ADSL G.992 started
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Hror paboTel MogemMa OyIeT OTOOpaKeH Ha IKpPaHE B TCKCTOBOW WIIM rpaduveckoi Gopme.
Ilepexntouenne mexy HUIMH — KHonkou [OK].

MODE: ADSL2+ l OK ADSL 2+ 1 .01031 } 23296 O
00:17:31 down up
SNR (dB) 8.3 6.8
Attn (dB) 4.0 0.7 I ,\F—/f ™
Pwr (dB) 17.9 2.8
Max (Kbps) 25788 1112 D : — 0
Rate (Kbps) 23296 1031 Noise: 256 bin -099 dBm/Hz
MAX -092 MIN -129

B TexcToBO# (hopme 0TOOpaxaroTcs MHTETpaIbHBIC XapaKTePUCTHKH KaHaa:

MODE: ADSL2+
00:17:31 down up
SNR (dB) 8.3 6.8
Attn (dB) 4.0 0.7
Pwr (dB) 17.9 2.8
Max (Kbps) 25788 1112
Rate (Kbps) 23296 1031

Brepxy skpana orob6pakaercst rexnonorust ADSL.

Hwxke n3MepeHHbIC 3HAuCHHUS WHTETPAIBHBIX MapaMeTpoB s Hucxomsmiero (down) u
BOCXOJA1IEr0 (Up) MOTOKOB:

e OrHomrenue curaan/mrym (SNR)
3aryxanus B uHun (Attn)
MomHocTh niepeaaTanka (Pwr)
MakcumanbHO JOCTHKHMAsi CKOPOCTh nepefaun (Max) B KUJI00UTax B CEKYHITY
PeanbHas ckopocTh (Rate) B kimiioOuTax B CEKyHIIY.
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B rpaduueckoii popme pesynbraTsl 0TOOpaxaroTcs 0osee AeTalbHO:

o IlIym (Noise),
e Ornomenue curnan/mym (SNR),
e Pacnpenenenue OUTOB MO OTAENBHBIM OuHaM (bit).

[Tepexnrouenue mexay Noise, SNR, bit - knonkamu A V.

Texnonorus CKOpoCTh BOCXOASIIETO CKOpOCTh HUCXOAIIETO
(Onpenensiercs noToka (upstream) notoka (downstream)
aBTOMaTHUYECKH)

t .01031 ¥ .23296

256 bin -099 dBm/Hz
'MAX -092 MIN -129 |

[TapameTp Mapxkep 3HaueHHne
e Noise [Tepememnienue napamerpa
¢ SNR KHOnkamMu 4 P
e Dit

Ilonoxenue MakcuMansHOE MuHuMaIbHOE
Mapkepa 3HAYCHUE 3HAYEHUE
napamMerpa napamMerpa
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PesynbraTel n3MepeHust MOTYT OBITh COXPAaHEHBI B MMaMsATH Npubopa yepe3 MeHro2. MoKHO
coxpaHuThb 10 50 mpOTOKOJIOB M3MepeHHs. PaboTa ¢ HUMU MOJHOCTBIO aHAIOTUYHA padoTe ¢

BbJ] xabeeli u onrcaHa B COOTBETCTBYIOIIEM MECTE PYKOBOJICTBA.

MEHIO 2 s

MocT >
PecnexkromeTp >

Yrenue ADSL - npoTokona
Oarta 11.06.2010

3anuce ADSL - npoTokona

Cenasb ¢ NIBM

63



CBA3b C KOMIIBIOTEPOM

[Tpubop mo3Bonsier oOMeHHBaThcsi MH(POpMaIKeil ¢ kommbeioTepoM Mo uHTEpdeiicy USB,
ucnons3yst kouBeprop CP210x (USB to UART Bridge). [lns oOecriedeHusi CBS3H C
ucnons3oBanueM USB, TpeOyercs yCTaHOBHTH JApaiiBep, pacroyOKEHHBIM Ha KOMIIaKT-
TTACKE.

Baoicnoe 3ameuanue:
Hpaiisep cnenyer ycranoBuTh IIEPEJ] nepsbiM noakitouenuem npudopa k nopty USB
Bamero kommerorepa.

YCTAHOBKA JIPAHBEPA

e BoliguTe B cucTteMy C IpaBaMu aAMUHUCTPATOPA.

e Boiinute B manky Drivers\USB Driver CP210x_Bridge\ Ha ycTanoBouyHOM
KOMITaKT-JHCKE.

e 3anycture ¢aitn  CP210x_ VCP Win XP S2K3 Vista 7.exe U craenyire
HKPaHHBIM TOJICKa3KaM MacTepa Mo yCTaHOBKeE.

e [lepBeIil 3Tan yCTAaHOBKM — pa3apXUBHUPOBAHUE IAaKeTa APAWBEPOB M 3alMCh UX Ha
XKEeCTKMH Tuck Bamero xommbpioTepa. YCTaHOBIIMK 3allUIIET MakeT ApailBEpoB MO
aapecy C:\SiLabs\MCU\CP210x\Windows XP S2K3 Vista 7\ u mnpemmoxur
HayaTh BTOPOIl 3Tan — COOCTBEHHO YCTaHOBKY

silicon Laboratories CP210x VCP Drivers for Windows XP /2003 Sery

InstallShield Wizard Complete

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

v Launch the CP210xCF Driver I@

Click Finish to complete the Silicon Laboratories CP210xVCP
Drivers for Windows XFf2003 Serverfista/7 vb.00 setup.

e —
< Back ’ Cancel

43 Silicon Laboratories CP210x USB to UART Bridge =il X

% Silicon Laboratories
Silicon Laboratories CP210x USE to UART Bridge

Installation Location: Driver Yersion 6.0

I D:yProgram Files\Silabs M CUNCP2 1004

Change Install Location... | ‘ Install b Cancel |
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B cinydae ycnemHoOro 3aBeplLIeHHMs YCTaHOBKM B «/lucreruepe yCTpOWCTB», IIpHU
MOJIKJIFOUEHUU Nprudopa, MosiBUTCS HOBBIN (BUpTYyasibHbIi) COM-nopt

L Device Manager

_ o x|

KoHCome  fAelcTelie BWg  Crpaera

g Display adapters
b DYD/CO-ROM drives
(&) Floppy disk controllers

}} Floppy disk drives
(B Human Interface Devices
=) IDE ATA/ATAPI controllers
- 38 Imaging devices
Bl E] Infrared devices

w g Tekram [RMate-210 Serial Infrared Device
2 Keyboards
) Mice and other pointing devices
& Monitors
< Mulnfunction adapters
H8) Nebwork adapters
£ % Ports (COM & LPT)
: “y Communications Port (COM1)
-5 MosChip PCI Paralll Port (LPTS)
- ,;y’ MasChip PCI Serial Port (COM3)
- % MosChip PCI Serial Part (COM4)

Ot Do

[ < “y Slicon Labs CP210x USB to UART Bricdge (COMS)_»

Procassor

@, sound, video and game controlers

NI CeeneHus | YnpaEneHMe aNEKTPONHTAHKEM |
ENC OBupe MMapameTpsl nopTa [paiieep
 Computer
e Disk crives (3 Silicon Laks CP210x USE to UART Bridge (COME)

é System devices 3710 YCTROACTED UCNDNL3YETCA (BRIKYEHD) j
Uriversal Serial Bus controllers
< VB0 devices

Ok | OTtMeHE |

CeoiActaa: Silicon Labs CP210x USB to UART E

2|

Tunyctpoictea: Pors (COM & LPT)
WMarotoeutens:  Silicon Lahoratonies

PazreweHs: Pazmewesnue 0 (CP2102 USE to UART Bricge Controller)

- CocTosHve yoTpodicTea

JCTPOMCTE0 PAGOTAET HOPMAEHD. d

M HAUYAW HENONAA0K B PREOTE YCTHOACTEE HAKMUTE KHOMKY
" IMarHoCTuKka!, UToGE 38NYCTUTE MACTER QMArHOCTHKM

1|

[uarHocTuHEa. .

MPUMEHEHKE YCTROACTE:

Ecmu mo kakoif-mn0o mpuymMHE yCTaHOBKA JpaiiBepa 3aBEpUIMIACh HEyIauyHO, MpH
MOJIKITFOUEeHUH nprbopa Bel momydnre crucremHoe coolrieHne

%
j ¥ HalnaeHo HoBoe 0bopyaoBaHe

CP210x USE to UART Bridge Controller |

l_J
| ’f\&@ﬁ ra 2@ 13:54

MacTep ycTaHOBKM HOBOrO OOOpyJOBaHUSI MpeIokUT Bam yka3zaTte Mmecto, rae
MOKHO OOHApY> XKHUTh MOAXOISAIINN IpaiiBep.

MacTep HoBoro 0bopyoBaHYA :
MacTep Hosoro o6opyaoBaHms
S

BiyeT NpOM3EE0eH NOWCK TEKYLEND M OGHDENEHHOM
NROMEAMMHOND DGECMBUSHHA Ha KOMMERTENE, UCTEHOBOUHDH
KOMTKT-BUCke DEOPYLOBEHAA W Ha Bed-yane Windows
Upelate (¢ Bawero paapewsHug),

TonuTika KOHeHAEHUMENEHOCTH

Faapewwrs nagkanHerie ky3ny Windows Updte ans navcra
MOMPAMMHOID OGECTIEYEHHA

(" [lg TonbkoB 3707 pas

(" L, veiiuac n keI pas npk NDAKIHEHHH
yCTpoicTes

(@ Hex Hes ator

s nposomxenns HaxmnTe konky "llanee"

¢<Hazag | Janee> | OtMeHa

Tep HOBOro 06opYAOBaHYA

:Q\

3707 MACTEp NIOMOTEET YCTEHOBMTE TPOTPaMMHDE
DEBCNEUEHHE ANA YKE3EHHOMD YETpoHCTBE:
CP2102 USBta UART Bricige Controller

3\') Ecnu ¢ ycTpoicTBoM nocTaBnsetcs
YCTAHOBOYHIA LUCK, BCTABLTE ETD.

BHIBEDHTE AECTEHE, KDTOPIDE CRERYET BEINOAHHTE.

(" ABTOMATHHECKES YCTAHOBKE (DeKOMBHAYETCH)

G YeraHoeka U3 YKA3EHHOr0 MECTa

s nposomxenns HaxmnTe konky "llanee"

<Haaag | Jlanee> | OTMEHE |
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e Vkaxure Iy Th K IpaBepam Ha Bamem KECTKOM JUCKe
(C:\SiLabs\MCU\CP210x\Windows XP S2K3 Vista 7\) WITH K namnke
Drivers\SiLabs\MCU\CP210x\Windows XP S2K3 Vista 7\ Ha  ycTaHOBOYHOM
KOMITAaKT-AUCKE (Ha KapTHUHKE IOKa3aH BTOPOW BapHaHT)

MacTep HoBoro obopyaoBaH1A

JanaiiTe napaMeTpu NOMCKA W YCTAHOBKM. o¥

® BrINOAHWTE NOMCK HaKGonee NoaxodaWerc ApaHdeena B YLa3aHHEX MECTEx,

Klcnone2yiTe dnaskiky 007 CYKEHMA MK PACWMPEHWA 06NAcTH NOMCKE, EKNHYaKIWER No
YMONUEHKK NOKANEHEIE NaNKK 1 CEEMHEIE HOCUTENKW. ByaeT ycTaHoeneH HaMBonee
NoOx00AWMA Opansen.

[~ TMouck Ha CHMEHHEX HOCUTENAX (QMCKETEX, KOMOSKT-OMCKEX. )

[¥ BrnmuuTe cnenyuee MECTo NOMOoKE:
IH A0rivers\SiLabs\WCLACP21 DxdiWindows_<P_S2K3_ ll DEzop |

(" He eeinonnate novck. H cam BbiSepy HYxHEIR Apaneep.

JTO0T NepeknKYaTent NEMMEHASTCA ANd BeG0pa Apafeepa YCTRORCTEE M3 CNMCKa.
Wincdows He MOXeT rapaHTMROBaTE, YT0 BEIGPaHHEIR EarMK Apalisen BYOET HaWEonees
MOOX00ALMM 009 MMEekWeroc) 060pyaosaHKa.

< Hazan I Nanee > I OTmeHa

e J{oXAUTECH 3aBEPIIEHUS IIPOLIECCa YCTAHOBKH JIpanBep

cTep HOBOro obopyaoBaH1A

3aBepweHue paboTbl MacTepa HOBOIO
obopyaoBaHuA

MacTep zaeepwMN YCTAHOBKY NpOrparM Ans:

(3 Silicon Labs CP210x USE to UART Bridge

InA 28kpeITHA MAacTepa HaxM|Te KHonkyY "MToToeo".

<Hazan | [oToED I DmHEHE.
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YCTAHOBKA COE/[HHEHHUA

e lcnonb3ys USB-kabenp W3 KOMIDIEKTalMM MpUOOpa, MOAKIIOYUTE NPUOOp K
KOMITBIOTEPY.

e Cucrema KOMIbIOTEpa OOHAPYKHUT YCTPOICTBO.

e Brumounrte npu6op u Beidepute B MEHIO 2 mynkT «CBsizb ¢ [I9BM».

Haxae na «knomky [OK], mepeBemute mnpuOOp B COCTOSHHE OKUIAHUS

YIPaBJIAIOIUX HOCBIJIOK CO CTOPOHBI KOMIIBIOTEPA.

Ha xomnerorepe crapryiite nporpammy COMMUNICATE

OcymiectBuTe 00MEH MEXIAy MPUOOPOM U KOMITBIOTEPOM

3asepmute padory nporpammel COMMUNICATE

OtcoenunuTe IPUOOP

Paborta mpubopa (oOMeH uHpOpManuei) ¢ MepcoOHATBHBIM KOMITBIOTEPOM ONpeAessieTcs
nporpammon kommyHukaiuu COMMUNICATE u onucana B Heit B pazaene «[IOMOILby.
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METOJIUNKA ITOBEPKMU (kaaudpoBku)
OIIEPAIIUH KAJTUBPOBKH

[Tepeuens onepanuii kanuOpPOBKH MpUOOpA.

HaumenoBanue onepanuii Bun ucnibrranmii
ITpuemo- Ilepnonnueckue

CIATOYHBIE
BHuennuii ocMoTp 1 onpoOoBaHuE aa Ja
Onpenenenue a0COJIFOTHON MOTPENTHOCTH na na
W3MEPEHHS] CONPOTUBJIEHUS N30SI LUI
Onpenenenue a0COMIOTHON MOTPELIHOCTH na Ja
M3MEPEHUsl CONPOTHBIICHHS IIIei(a
Onpenenenue a0CoMIOTHON MOTPELIHOCTH na Ja

OMpPCACIICHUA PACCTOAHUA OO MECTa MOBPCKICHUA
N30 A0 Kabems

Ormpenenenne abCoIOTHOMI HOTPEIIHOCTH na na
W3MEpEHHs DJICKTPUICCKOI EMKOCTH Ka0eJIst

Ormpenenenne apaMeTpoB 30HANPYIOLIETO 1 1
UMITyJIbCa

OrmpezerneHne MOTPEIIHOCTH U3MEPEHHST PACCTOSTHHS

peduiekToMeTpoM Ha 8

OnpeneneHue MNEPEKPHIBAEMOro 3aTyXaHHsl —IpHU

aa a
pedICKTOMETPHUUECKUX U3MEPEHHSIX

CPE/ICTBA KA/IUBPOBKH

HepequL CpcaAcCTB HeO6XO)II/IMLIX AJI IIPOBEACHU L KaJ'II/I6pOBKI/I

HaumenoBanue

KOHTPOIBHO™ Tun [Ipumeuanue

W3MEPUTELHON

anmapaTyphl

Marasun P4831 Knacc Tounoctn 0,02

CONPOTUBJICHUN nuana3oH u3mepenuit 0,01 Om - 10 kOm

Maraszun P40103 Knacc Tounoctu 0,1

CONPOTUBIICHUMI nuana3oH u3mepenuit 1 MOwm - 10 'Om
. Kiace Tounoctn 0,1

Marasui emkocTeii P3025 nuana3oH udmepenuit 100 n® - 100 mxd

Ocuumorpad C1-104

YacroTromep U3-34

['enepaTop UMIYJIbCOB I'5-56

JlomyckaeTcsi mpUMEHEHUEe JPYTUX CPEJCTB KAIUOPOBKHU, yAOBIECTBOPSIOMIUX TPEOOBAHUSIM
HACTOSIIIEH METOJIUKH.
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YCIIOBUA KAJIHEPOBKH

ITpu npoBeneHNH KaaTuOPOBKH JOKHBI COONIIOATHCS CIEAYIOLNE YCIOBHS:

e TeMIepaTypa OKpY’Karollero Bo3ayxa (20+5)°C;

® OTHOCHTENbHAsI BIAXXHOCTh BO3yXa 3090 %;

e armocdepHOe JaBlieHUE 84106 klla;

® aKKyMyJsiITOpHas 6arapest MIOJIHOCTBIO 3apsiKEHA.

CpenctBa wu3MepeHUW JOJDKHBI OBITh TOATOTOBJICHBI K pabOTe€ B COOTBETCTBHH C
AKCIUTyaTalMOHHOM JOKYMEHTALUEH.

IIPOBE/IEHUE KAJTUBPOBKH

Buewnuit ocmomp u onpobosanue

[Ipn BHemHEM OCMOTpE AOJDKHO OBITH YCTAHOBJIIEHO COOTBETCTBHE HPHOOpa CIETYIOMINM
TpeOOBaHUSM:

® KOMIUIEKTHOCTh JIOJI’KHA COOTBETCTBOBATH TPEOOBAHMSIM (HOPMYJIISpa;

e BCE HAJIKMCU Ha MPHOOpE TOJKHBI OBITh YETKUMH U SICHBIMHU;

e mpubop HE [ODKEH HMETh MEXaHHYECKUX NOBPEXKICHUH Ha Kopmyce u

IPUCOETUHUTENBHBIX KIEMMax.

[Ipu ompoGoBanum HEOOXOAMMO YyOenuThcs B pabore aucruies. s 3TOro  BKIIIOYAOT
npubop M, HE MOAKIIOYAs M3MEPUTENbHBIX NPOBOAOB, MOCIEIOBATENBHO MNEPEKIHOYAIOT
pexxumbl u3Mepenuil. [Ipu 3ToM Ha aucIiiel MODKHA BBIBOAWUTHCS OyKBEHHO-IM(poBas
MH(pOpMaLUs B COOTBETCTBUH € PyKOBOJCTBOM I10 SKCILTyaTalluu.

Onpedeﬂeuue aocoltomHuoi nozpeuwtHocmu UIMepenusl CONPpOmMuUB1eHuUs U3oaiuuu

e [Jloaxmrounte wu3MepuTenbHble mnpoBona mpubopa B u C K MarasuHy
conpotuBiieHnd 0 - 10000 MOwm. OcranbHble pa3beMbl TPUOOpa TOJDKHBI OBITh
CBOOOHBI.

e Bxmounte pexum U3O0JIALUA npubdopa. M3mepenue B-C.
e Ha marasune conpoTuBieHH# ycTaHoBuTe nocienoatenpHo 10, 100, 500 xOwm, 1,
5, 10, 50, 100, 500, 1000, 10000 MOwm.
e Jlna comporuBieHus wu3omsimuu  O6onee 1000 MO  HeoOXoauMo TOKAAThCs
CTaOMIIBHBIX TIOKA3aHUH MPUOOpA.
e [locne xaxmol ycraHoBku kHomkoi [OK] crexyer 3amycTUTh U3MEpEHUE
COTMPOTUBIICHUS U30JIALUU U GUKCUPOBATH MOKA3AHUS.
KonwuecTtBo w3MepeHHH JOHKHO OBITh HE MEHEe TpeX IS KaKIOro 3HAueHUS,
BBICTABJIICHHOTO HAa Mara3uHe COMPOTUBIICHHUS.
AOQCOIIOTHYIO IOTPEIIHOCTD U3MepeHust Al onpenenstoT no hopmye:
Al = Amm - AO ,
rae AuW3M - cpelHee 3HaueHUEe U3 MoKazaHuil mnpubopa, A0 - OTcCYeT MO MarazuHy
COIPOTHBIICHUS.
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Onpeodenenue adconomuoil NOZPEUIHOCIMU UMEPEHUA CONPOMUGEEHUA winelda

e [lonkmtounte u3mMepuTenbHble MpoBoaa A U B k maraszuny compotusinenuit 0 + 10
KOM ¢ TounocThIo BeIcTaBkH 0,01 Om.
e Bimounte npudop B pexum LIIJTEND.
e Ha marasune ycraHoBute cieaywomue conpotusienus: 0, 0,1, 0,5, 1, 10, 50,
100, 500, 1000, 2000, 5000 Om.
e [locne kaxxol yCTAaHOBKH CIIEyeT 3alyCTUTh U3Mepenue nuieiga kaonkoi [OK] n
3a(pUKCUPOBATH PE3yJIbTaT.
KonnyectBo wu3MepeHMH JAOMKHO OBbITH HE MEHee Tpex Il KaKAOoro 3HaueHUs,
BBICTABJICHHOTO Ha Mara3uHe COMPOTUBIICHHUSI.
AGCONIOTHYIO TOTPELTHOCTh U3MepeHHs A2 oTpesensoT o (popmyJe:
A2 =Awmsm - AO,
rae AusM - cpelHee 3HaueHue U3 MokKasaHuil mpubopa, A0 - OTcYeT MO MarasuHy
COIIPOTHBIICHMUS.

Onpeodenenue nOpewiHOCIMU U3IMEPEHUA DPACCMOAHUA 00 MeCma no8PeHcOeHUs
uzonauuu Kabens

Ml M2

M3
O A L ¢ OB

e (ColepuTte MpUBEIECHHYIO CXeMy KanmuOpoBKU. Mara3unsl corpotuBieHuit M1 u M2
IoIKHBI OBITh 0 + 1 kKOM, Marasud M3 0 = 3 MowM. YcraHoBute Ha MarasuHax M1,
M2 u M3 conpoTuBeHUs U3 TaOTUIIBI.

e Jlomyckaemas TMOTPEIIHOCTh NPU HU3MEPEHUU PACCTOSHHUS JO TOBPEKIACHUS
HM30JIALUH KaOems:

M1 M2 e Jonyckaemas

Om Om OmMm MIOTPELIHOCTD IPH
M3=0,1,2,3 MOm

100 0 100 0,2 %

50 50 100 0,3 %

500 0 500 0,2 %

250 250 500 0,3 %

e Ilocie Ka)kmoil YCTAHOBKH MepeKiiounTe mpudop B peknm LIJIEN®, zamycrure
kHonkoi [OK] usmepenue unueiidga, mocie uaMepeHus nuiedda, NnepexsoynTe
npudop B pexxuM Y TEUKA, naxxmute [OK] n cHumuTe nokazanue Xu3m.

KonnuectBo wu3MepeHuid JOMKHO OBITh HE MEHee TpexX M KaXIOro 3HauyeHus,
BBICTABJICHHOTO Ha Mara3uHax comnpotusieHus. [loBrop kHomkoit [OK].
[TorpemHocTs u3Mepenus A3 onpenensoT no Gpopmyie:

A3 =Xwusm - X0,
rae Xu3M - CpeHee 3HaYeHUe U3 TToKa3zaHui npudopa, X0 -3HaueHHe U3 TaOIHUIIBL.
[Tonyuennass morpemrHocth A3  He JODKHA TPEBBIIATH 3HAYEHUS JIOMyCKaeMOM
MOTPELIHOCTH, YKa3aHHOTO B TabJHIIe.
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Onpedenenue adconoOmMHOIl NOZPeUtHOCMU U3MEPEHUA INEeKMPUUECKOU eMKocmu Kabens

Bruttounrte npu6op B pesxkum EMKOCTD. HU3mepenue B-C.

[Toaxmounte nu3mepurensHble mposoga B u C k MarazuHy eMKOCTEH ¢ quana3oHoM
0 + 2 Mk® ¢ ToUHOCTHIO BhICTaBKH | HOD.

Ha marasune emxoctu nocnenoBatenbHo ycranosure 1; 10; 100; 500; 750 ud; 1;
1,5; 1,9 Mx®.

[Tocne xaxao0if yCTaHOBKH CIIEYET 3alyCTUTh U3MepeHrue eMkocTH kHonkoi [OK] u
3aUKCUPOBATh PE3YJIbTAT.

KonnyectBo wu3MepeHHH MOMDKHO OBITH HE MeEHee Tpex JUIsl KaXAOoro 3HaueHHs,
BBICTABJICHHOTO Ha Mara3uHe €eMKOCTH.
AGCONIOTHYIO OTPELIHOCTh U3MepeHUs A4 orpesiensoT o popmyJe:

A4 = Awnzm - AO,

r7e Au3M - CpellHee 3HaUeHHE U3 TIoKa3aHuil mpudopa, A0 - OTCYET 1Mo Mara3uHy €MKOCTEH.

Onpedenenue napamempos 30HOUPYIOULEC0 UMNYIbCA

Honkmounte k pazsemy [BXOI/BBIXO/] ocummnorpad C1-104 yepes nenurens
1:10 u3 komIwiekTa ocmiuiorpada.

VYcranoBute Ha pediekromerpe nuamna3on 1280 JlnurensHocTh ummyibea 400 He.
Onpenenure aMIIATY Ay 30HIUPYIOIIETO UMITYJIbCA.

Pe3y.]IbTaT HCIIBITAHUA CUHUTACTCA YAOBJICTBOPUTCIBbHBIM, CCIIM aMIUIMNTyAd 30HIHUPYIOMICTO
uMITyJIbca coctaBisieT He MeHee 10 B mpu mo6om nonoxennu pyuku [COI'JTACOBAHUE)]
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Onpeoenenue nozpewinocmu uamMepenus paccmoAHUuA pehieKmomempom

Cobepute cxemy B COOTBETCTBUU C PUCYHKOM:

BX0Z/BbIX0p, > BHELUHUN
3anyck
PecbriektomeTp 5-56
BXxo[ |« ngopg,\',,(a €—] BbIXO[,
n3mMepeHme
ANNTENBHOCTM UMNYyNbCa
Y3-34

Bxutounre pediaexkTomeTp B pexxuMe pazaesibHbIX BXOJIOB

Beibepure «/limHHBIN Kabenby, ycraHoBuTe s Hero umHy 10000 M m
ko3 unment ykopouenus 1,499.

VYcranoBute nuana3on 10240 m, ycunenue 0 ab.

VYcTaHOBUTE Ha I€HEPATOpe MMITYJIbCOB PEKUM BHEIIHEIO 3aIlycKa, JUIMTEIBbHOCTh
umnyisca 10 mxc, casur 50 Mkc.

JuTenbHOCTh UMIyJIbCA MPOKOHTPOJUPYHTE YAaCTOTOMEPOM, paboTaroleM B
pEKUME U3MEPEHUS TTMTEILHOCTH UMITYJIbCa ¢ pa3penieHreM He xyxe 0,01 Mkc.
[To3uunoHupyiTe HyJEBOW M M3MEpPUTENbHBIH Kypcopbl B Hadajlo M KOHELl
uMmnyiasca. J{nsg  dyuimero  NO3UIMOHHMPOBAHMS — UCHOJB3YHTE  PEXHUM €
MaKCHUMaJIbHOM PacTSKKOM.

ITo noka3zanuio pedreKToMeTpa ONpeeuTe JUIUTEIBHOCTh UMITYJIbCA B «METPax».
[l nepeBosia B MUKPOCEKYH/IbI ITOKa3aHus B MeTpax nogenute Ha 100.

Onpeoenenue nepekpvleaemozo 3amyxanus npu pehieKmomempudecKkux usmepeHuax

Cobepute cxemy B COOTBETCTBUU C PUCYHKOM:

BXOZ/BbIXOf, > Bgaell_.ll.)lll-gl(ﬁ P
PednektomeTp [5-56
BXOZ |« Hggp)c/)a“lza &— Bb1X04

Brxurounte pedriekroMeTp B pekuMe pa3ieIbHbIX BXOJI0B

VYcranoBure quanaszon 10240 m, ycunenue 0 ab.

YcTaHOBHTE HA T€HEPATOpe MMITYJILCOB PEKUM BHEITHETO 3aIyCKa, IUTEIHHOCTh
ummnyJibea 10 Mxc, casur 50 Mkc,

V3meHsst aMIUIUTYAy HMMIYJIbCOB C TeHeparopa, Ao0eiltech  MaKCUMallbHOMN
aAMIUTATY Bl UMITYJIbCa, OTOOPa)KaeMOoro Ha dKpaHe pedIeKTOMEeTpa.
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e He BhHIKIIIOUas HpI/IGOpa, HU3MCHHUTC CXCMY B COOTBCTCTBUU C PUCYHKOM, BBCIA
3aryxanue 80 nb:

BXOA/BLIXOL BHELUHWKA
3anyck
PednektomeTp 5-56
arTeHlaTop arTeHaTop
BXO, ‘— BbIXO
§ 60ps [ 20 [*7] A

e VYcranosure Ha pediuekromerpe ycuinenue 60 nb.

e Bxmouure HakoruieHue 128
I[lo okoHuaHMM yCpeAHEHHUS OLEHUTE ypOBEHb IIYMOB. Pe3ynbrar cuuTaercs
yIIOBJIETBOPUTEIBHBIM, €CJIM aMIUIUTY/1a UMITyJIbCa MPEBBIIIAET pa3Max IIyMOBOTO CHUTHANA
He MeHee yeM B 1,4 pasa.

OBPABOTKA H O®OPMJ/IEHUE PE3Y/IBTATOB KAJIHUbPOBKH

[TonmyuyeHnble 3HaUEHUS] aOCOMIOTHON MOTPELUIHOCTH HE JOJIKHBI HMPEBBIMIATH JOIMYCKaeMOn
a0COJIFOTHOM TTOTPEITHOCTH.

PesynbraTsl kKanuOpoBKU 0OPMIISIIOT HAHECEHHEM KJleiiMa U 0(OPMIISIOT CBUAETEIBCTBO, C
yKa3aHHEM CpOKa CIIeyIOIei KaTMOpOBKH 1 IOy CKaeMOM IOTPEIIHOCTH.

IIEPUO/THYHOCTDb KA/TUBPOBKH

KanuGpoBka npubopa 10mKHa TPOU3BOAUTECS HE pexke 1 paza B 24 mecsa.
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TAPAHTUMHBIE OBSI3ATEJIBCTBA

lapaHTuitHBI CPOK OJKCIUTyaTalu npuOopa cocTaBisieT | ToJ C MOMEHTa MPOJaXKH.
lNapanTus Ha akKyMyJsaTOp He pacrpocTpansiercd. Ilo Bcem BompocaM rapaHTHHHOTO U
MOCIIETapaHTHITHOTO 00CTYXKHUBAHUS IPUOOPA CIIEAYET 00paIaThCs Mo aapecy:

170043, TBEPD, a/1 43100 CBA3bBIIPUBOP

Ten./paxc (4822) 42-54-91

http://svpribor.ru

Cayx0a TeXHHUECKOW OICPKKH: support@svpribor.ru

[Ipu oTmipaBKe B pEMOHT CONPOBOAUTE, MOKANYIHCTa, MPUOOP CIEAYIOUIMMHU CBEACHUSIMU:

1. Onucanue HEUCIIPaBHOCTH

2. 3aMevaHus WK NOoXeTaHus o padore npudopa

3. OOpaTHbIif apec

CBUAETEJBCTBO O ITPUEMKE

3aBOJICKOI HOMEp

Jara

ITonmuce
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CBEJIEHMSI O IEPBUYHO MOBEPKE (KAJIUEPOBKE)

npudopa Ne
BricraBnennoe Jlanublie
3HAYCHUE I[Io TY ‘ bakTHuecKu
W3mepenune conpoTUBIEHUS U30ISLUN
10 kxOm 9+11
100 kOm 97+103
500 kOm 489+511
1 MOm 979 kOm + 1,03 MOwMm
5 MOm 4,89+5,11
10 MOm 9,79+10,3
50 MOwMm 48,9+51,1
100 MOwMm 97,9+103
500 MOm 489+511
1 T'Om 949 MOm=1,06 'Om
5TOm 4,49+5,51
10 TOm 8,99+11,1
W3mepenune conpoTtuBieHus mueida
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 kOMm 4,9+5,1
9 xOmMm 8,9+9,1
N3mepeHue 3J1eKTpUYeCKOd EMKOCTH
0 nH® 00,1
1 5d 0,8+1,2
10 H® 9,7+10,3
100 H® 97+103
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200 1® 195+205
500 H® 489+511
750 HD 734+766
1000 1D 979+1021
1500 1D 1469+1531
1900 H® 1861+1939

N3mepenue paccTossHUs 0 MecTa oBpexaeHus kabens (kadens 100%)

M1 [OMm] M2 [Om] I[To TV [%] (bakTuuecku
100 0 0+0,2
50 50 99,8+100
500 0 0+0,2
250 250 99,8+100
OTTHCK KaTHOPOBOYHOTO KiIeiiMa
Kanubposumk
[ara
Moyib peduiekromeTpa
BricraBnennoe Jlanubie
3HAYECHHE [Io TY ‘ (bakTHYeCKH

OrnpezenieHne aMILTATY AbI

30HAMPYIOIIETO UMITYJIbCA

> 10B

Onpez[eneHI/Ie NOrpeuIHocC

T U3MCPCHUSA PACCTOSIHUA

10 mxc

9,97+10,03 MKc

Onpez[eneHI/Ie NEPCKPBIBACMOI'0 3aTyXaHHUA

80 nb

> 80 nb

Kanubposmumx

Jara
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