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BeepeHue

JOKyMeHT aBnsieTcs 0OHOBNEHHOW peAaKuMein cneayowmnx pyKkoBoACTB Mo 3KcnayaTaummn B
4yacTu onMcaHuA NPorpammHoro obecrneyeHus:

HanmeHoBaHue O603HavyeHne AOKYMEHTa
CABAN R54 P3 6687-089-21477812-2011
CABAN R140 P3 6687-104-21477812-2013
CABAN R60
CABAN R180

HacToswee pyKoBoACTBO MO 3KCM/AyaTauuu nNpeaHasHayeHo ANA MU3y4YeHUAa YCTPOICTBa,
NPUHUMNA AeNCTBUA, NPaBWA  MCNONb30BaHWA, TPAHCMNOPTUPOBAHMA WU  XPaHEHUs
pedIeKTOMETPOB BEKTOPHbIX.

PYKOBOACTBO MO 3KCN/yaTaumnm COCTOUT U3 ABYX YacTeN.

B nepBoli YacTu coaeprkatca obume ceegeHMA o pedieKToMeTpax, NpUBeAEHbl OCHOBHbIE
N CNpaBoOYHble TEXHUYECKME XapPaKTEPUCTUKN B TabMYHOM M rpadryeckom BUAAX, YKasaHbl
COCTaB, YCNOBUSA 3KCMAyaTaL MM, TPAHCMOPTUPOBAHUA U XPaHEHUS.

Bo BTOpOM 4acTu npuBegeHbl MHCTPYKUMM NO YCTaHOBKE M HACTPOMKe NPOrpaMMHOro
obecneyeHns, Q[aHO OMNWCaHWE NpPOrpammbl, NpeacTaBAeH MNOPAAOK NpoBeAeHUA
N3MepeHnn.

Mepes Hayanom 3KchnayaTauunm pedneKToOMeTpoB HeobXxoAMMO  O03HaKOMMUTbCA  C
HaCTOALMM PYKOBOACTBOM W, NPU HEOBXOAMMOCTM, C PYKOBOACTBOM MPOrpammucTa ana
AMCTAHUMOHHOTO ynpasBneHus npubopammM M METOAMKOW MOBEPKM AN KOHTPOAA
METPOJIOrMYECKMUX XapaKTePUCTUK.

PaboTta c pednekTomeTpamm U MUX TeXHUYECKOE 06CNYKMBAHWE [O0MKHbBI OCYLLECTBAATHCA
KBanMOUUMPOBAHHBIM NEPCOHANIOM C UHMKEHEPHOW MOATOTOBKOW, MMEKLWMM Haya/bHble
HaBblKK No paboTe ¢ ycTpoirictBamun CBY 1 nepcoHanbHbIM KOMMNbIOTEPOM.

MNpeanpuAaTne-n3roToBmTelb OCTaBAAET 3a coboil npaBo, He yBegomAs notpebutens,
BHOCUTb B KOHCTPYKLUMIO U AOKYMEHTALMIO aHA/IM3AaTOPOB U3MEHEHUSA, HE BIMAIOLWME HA UX
HOPMMPOBAHHbIE METPOJIOIMYECKME XapPAKTEPUCTUKM.

BHUMAHME: OAHHbIA OOKYMEHT ABNAETCA PE3Y/IbTATOM TBOPYECKOIO TPYAA WU
WHTENEKTYA/IbHOW AEATE/IBHOCTU COTPYAHUKOB NPEANPUATUA-U3TOTOBUTENA. HE
OOMNYCKAETCA MCNOJ1Ib3OBAHWE JAHHOIO AOKYMEHTA, PABHO KAK U EO YACTW, BE3
YKA3AHMA HAMMEHOBAHMA AOOKYMEHTA W HAMMEHOBAHWA NPEANPUATUA-
N3rOTOBUTENA.

SAMPELWAETCA KOMMEPYECKOE MCMNOJ1Ib3OBAHNE AAHHOIO AOKYMEHTA, PABHO KAK
N EFO YACTW, BE3 MMCbMEHHOIO COIMNACKUA NPEANPUATUA-USTOTOBUTENA.



MpeanpuATUE-U3roToBUTENIb HE HECeT OTBETCTBEHHOCTW 3a MNOC/AEeACTBUA HenpaBW/IbHOM
aKcnayaTaumMm npubopos, HapylueHus npasua 6e30nacHOCTM U HecoblaeHUA NPoYUX
HEeobXoAMMbIX Mep NPeAOCTOPOXKHOCTHU.



1 YcTaHOBKa nporpamMmmHoro obecneyeHus

1.1 NoarotoBKa K YCTAaHOBKE NporpaMmmHoro obecnevyeHus

YcTaHOBKa nporpammHoro obecrneyeHusa NPOM3BOAUTCS HA BHELWIHWMA MOPTAaTUBHbLIN UK
nepcoHanbHbIN KomnbloTep, paboTatolmii noa ynpasneHnem OC cemencTea
«WINDOWS». MoakntoueHne pedieKTOMETPA K BHELHeMY MePCOHasIbHOMY KOMMbOTEPY
ocywecTBnaetca yepes USB nHtepoelic.

OC WINDOWS 2000/ XP /VISTA /7 /8 /10
MUHUMaNbHbIE TEXHUYECKME
TpeboBaHMA K NepcoHaNbHOMY
KomnbloTepy

Mpoueccop 1 My,
MNamatb 2 I'b
USB 2.0

MporpammHoe obecneyeHune noctasnsaetca Ha USB Flash HakonuTene, Bxoasaiiem B
KOMMNEKT NOCTaBKU pedaeKkTomeTpa.

Mopaynb yCTaHOBKM NpOrpammbl
Setup_RVNA_RUS_vX.X.X.exe"

Copepknmoe USB Flash HakonuTens . .
AcP [paneep B nanke — Driver

JoKymeHTauma B nanke — Doc

Mpoueaypa yCTaHOBKM NpOrpammHoro obecrneyeHma ocyLwecTBAseTCA B ABa 3Tana. MepBsbii
3Tan BK/OYAET YCTAHOBKY Apavisepa. BTopoi 3Tan BK/AOYAET YCTAHOBKY WMCMOJIHAEMOTO
MOoAyANA, AOKYMEHTALMIO U Apyrme Heobxoanmble daiinbl.

YcTaHOBKa apaliBepa CoeanHnTb pedNeKTOMETP C NEPCOHANIbHbIM KOMMbIOTEPOM
Kabenem USB 13 KOMMNEKTa NOCTaBKMU.

Bo Bpems nepBoro BkAoUYeHNA pednekTtomeTpa byaert
onpeaeneHo noakatoyeHne Hosoro USB ycTporictea u
OTKpPOEeTCA Ananor yCTaHOBKK ApaliBepa. B guanore
YCTaHOBKM ApaiiBepa HeobXxoAMMO yKa3aTb MYHKT «yCTaHOBKa
ApanBepa M3 yKa3zaHHOro MecTa», 3aTeM YKasaTb NyTb K
daiinam gpaliBepa, KOTopble HaXoA4ATCA Ha YCTAaHOBOYHOM
USB Flash HakonuTene B nanke Driver.

VXXX - HOMEp BEPCMU NPOrpaMmmbl



YcTaHOBKa NporpaMmHoro obecneyeHus

YcTaHOBKa 3anyctnTtb ¢ npunaraemoro USB Flash Hakonutens
MCMNOJIHAeMOro nporpammy yctaHoBku Setup_RVNA_Rus_vX.X.X.exe.
MOZAYNA N OpYyrnx CnepnoBaTb NOLIArOBbIM YKa3aHUAM NPOrpaMmmbl YCTAHOBKMW.

HeobxoamMmbIx pannos



2 OnucaHuMe nporpamMmmMmHoro obecneyeHus

2.1 CtpykTypa 1 GyHKLUM SKpaHa

O6wuii BuA 3KpaHa pednekTomeTpa npuBeAéH Ha pucyHke 2.1. B paHHom pasaene
onucaHbl cneaytolme 3/IEMEHTbI 9KpaHa: NaHeIn NPorpammHbIX KHOMOK, CTPOKA COCTOAHMUSA
pednekromerpa. OKHO KaHana ONUCbIBAETCA B CAeAyoWwem pasaene.

BepxHAdA naHenk
NporpaMmMmHbIX OKHO KaHana

KHOMOK { WHOWKEUWIA

M Mnerap CABAN RS54 Bexroprmai pedunextoaerp §5-5400 r.\F\I\DemD Meode) - o b4
@ 1% ({}; Y ¥ § +® TR MM DM : S s |

Aunmutyaa nor 10.0 a6/ 0.0 ab b
»O4 50. 0 =
Y 40.0 9

s 30.0 )
s ”Bz'
7 5
5 N
- B o 1 -
= ; - @ g
g -10.0 ‘I|’"i| ""|| Oﬂ
\ |
A1)
-20.0 :l .".|'I I('rl;\l =
i
||r||. Vot U |{
30.0 'y
-40.0
-50.0
1000 20040 3000 4000 5000
Crapt 8% MMy - 200 10 =iy Bucokan Cron 5.4 My
-+ [07.03.2016 12:18 ? ‘Hmmepewne loTos
Nesas naHens Crpoka MpaBan naHens
nporpaMmMHbIX COCTOAHWA nporpamMmMHBlx —
KHONOK pedJHeKTOMETpEI KHOMOK

PucyHok 2.1.06wwmin BUA, 3KpaHa pednekTtomeTpa

2.1.1 MNMpaBada n neBaa naHeAn NPOrPaMMHbIX KHOMOK

MaHenn NporpamMmHbIX KHOMOK B MPaBOM M /IEBOM YaCTW 3KpaHa ABAAIOTCA OCHOBHbIMM
MEeHI0 Nporpammbl. MaHenn moryT 6biTb CBEPHYTLI 4,0 PAa3MEPOB NMUKTOrPaMM.

Y106bI Pa3BepHyTb MaHENb HaXXMWUTE /IEBYIO KHOMKY MbIWM HAA MaHeNbio U MOTAHUTE B
CTOPOHY: NEBYK MaHesb Hanpaso, MpPaByl NaHenb HaneBo. [nA CBOPAYMBAHWUA MaHenu
HaXXMWUTe NeBYI0 KHOMKY MbIWW HaZ MaHenbtd M MOTAHUTE B CTOPOHY: /IEBYIO MaHesb
HaneBo, NPaByo NaHe b Hanpago.
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OnwncaHue nporpammHoro obecnevyeHun

Unun HaxKmnTe KHOMKy Paamep meHIo

Kanwbposka 84 vaq T Ay e o
OunbTpaums Y Y OunbTpaLvs 9 3amyck 9
Mapxep 2 y‘{? 30.0 = macuras =
F— = = 20.0 % — IS
i 10.0 R rost A\
Meuats = e P 1 T e
Wronkaums |;| |;| -10.0 -ﬂﬂ o Qﬂ

-20.0 Pasmep metio | <>

0.0 indiarda v

Kakaas nporpammHas KHOMKAa npeactaBnser coboi oaAnH pasaen meHw. CucTema MeHio
MHOroypoBHeBas 1M obecneunsaeT foCTyn Ko Bcem GpyHKUUAM pedaeKkTomeTpa.

B pednektomeTpe ynpaBneHue MPOrPaMMHbLIMM KHOMKAMMU OCYLLECTBNSAETCA 4Yepes
CEHCOpPHbIN 3KpaH (touchscreen) Mam ¢ NOMOLLBIO MbILWN.

Ounanorosble ¢dopMbl BUPTYaNbHOM M UMGPOBON KAaBMATypbl NOAAEPKUBAOT BBOA C
KNaBMaTypbl NEePCOHaNbHOrO KOomMbioTepa. Kpome Toro, ynpasaeHne B Pas/iMiHbIX MEHIO
NPOrpaMmmbl BO3MOXKHO C K/IaBMATypbl MPU MOMOLM KAaBuW: «P», «b», «€&», «=D»,
«Enter», «Esc».

2.1.2 BepxHAA naHenb NPOrpaMmMHbIX KHOMOK

BerHHFI naHesb MNpPorpamMmmHbIX KHOMOK CAYXUT AONA 6b|CTpOFO A0CTyna K 4acto
MCNoab3yemMbIM MYHKTAM MEHIO NMPOrpammboil.

KHonka BOCCTaHOBUTb COCTOSIHUE CAYKWUT ANA BOCCTAaHOBAEHWS M3 ¢daina CcocToAaHuA
pednekTomeTpa.

% & sy +'M _;I

BoccTaHOBUTE cocToAHWE

~r
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OnwncaHue nporpammHoro obecnevyeHun

KHonka COXpaHUTb COCTOAHUE CNYXKUT ANs coXpaHeHua daiina coctoaHuaA (cm nyHKT 8.1.1).

+M -M R
@@CSV' Y Y

|
@Ml coxpaHnTb cocTosHIE OA'

- =7

Mporpamma BbIOMpPAeT TUM COXPAaHEHWA JAaHHbIX 33a[aHbli
MpumeyaHue nonb3oBaTenem B AMaNOroBOM okHe Tun coxpaHeHus (CM. MyHKT
8.1).

KHonka CoOXpaHUTb AaHHbIe CNYXUT A4/1A COXpaHeHUs aaHHbIX rpaduka B dopmate CSV.

&0’+M—MR+T

o

C__"c

POBK CoxpaHnTh AaHHBIe 'AM"””

Tanaa ;F

KHonkun [06asutb mapkep v Yaanutb mapkep nos3sonatoT o6aBuTb AN yoanuTb MapKep
Ha rpaduke.

oy +YM _;I % +#TR TR +'M _;' % +TR TR MEM
i Jlo6aeuTs Mapkep MTYAQ . Y84y panume Mapkep 782 nor 10
a N N

C nomoLwbto KHONKM OMNOpPHbIA MapKep MOXHO A06aBUTb ONOPHbIM MapKep Ha rpadpuke.
MOBTOPHOE HaXKaTue 3TON KHOMKM yAanseT onopHbIA MapKep.

_;' %{? 4TR  -TR MEM DM _
AL 0.0000000 Mru 0.0000 gB
A2 0.0000000 Mry 0.0000 aB
Onoprlﬁ mapkep 'T 10.0 % 85.000000 Mru, 0.0309 45

KHonku [lo6asutb rpadmk n Yaanutb rpadumk no3soiA0T A06aBUTb UAK yaanuTb rpaduk.

«TR| TR MEM DM

+e

4TR | TR | MEM DM ]

i

+e

I No6asuTs rpagwk -0 AB/ 0.0 4B IMTY B/ 0.0 AB
A pad S T Yaanums rpauk 1°/ e
A2 0.00(¢ A2 0.00¢
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Onucanue nporpammHoro obecnevyeHun

KHonka NamaTb rpadumKa cnyKut gaa 3anoMUHAHUA AaHHbIX rpadumka.

TR MM DM T -+ 11T
¥

/A2 N Mamsitb rpacpuika -0 AB

KHonka Martematuka Bbi3blBaeT AMANOroBoe OKHO AAA Bbl60pa TMNa MaTEMATUYECKOM

onepaunn mexay gaHHbiIMU U NaMATbIO rpachKa.

JaHHele [ MamATs

JaHHele * MamATe

HaHHele - MamATs

m 4

@ HaHHele + MaMmAaTs

KHonka ABTO macwitab cnyXuT gns aBTOMaTMYecKoro Bbibopa macwTaba rpadmka Takum
obpasom, 4TobblI rpaduk M3MepsemMolr BeNUUYMHbI MONHOCTbIO YKAa4blBaAca B Mose
rpadmka, 3aHMman 6obLUYIO ero YacTb.

oM T

+e

om 1 & 1 (4
U

-0 A 1o Macwrab

KHoMnKa ABTO OMOPH YPOBEHb CNYXUT AN aBTOMATUYECKOro BbiI6opa ONOPHOro YPOBHS.

186/ 0 AgTo oropH ypoBeHs
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OnwncaHue nporpammHoro obecnevyeHun

MpY HaXKaTUM KHONKM ABTO mMacwTab Bce nporpamma aBTOMATUYECKM BblbepeT macliTab
AN Bcex rpadmKoB (Cm NyHKT 3.6).

4 | @
O

.0 AE ApTo MacwTab Bce

KHonka UHBepTUpOBaTb LBET N03BOAAET U3MEHUTb LIBETOBOE peweHne nporpammsl.

o+ o + u
& W

B MHeepTMpOBaTL LBET P IHBEPTVPOBATL LIBET

2.1.3 CTpoKa cocToAaHuA pedekTomeTpa

N Vi

MHOKKATOR [ATE 1 BPEMS COCTOAHME COCTOAHKME
pa3BEpTHH ToHmepa CsP

PucyHok 2.2. CTpoKa cocToAHMA pedaekTomeTpa

CTpOKa COCTOAHMA pacnonaraeTca B HUMKHEN 4acTu 3KpaHa, CM. PUCYHOK 2.2. OHa MOXKeT
cofepkatb cneaytowme coobuieHus (Tabavua 2.1):
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OnwncaHue nporpammHoro obecnevyeHun

Tabnuvua 2.1 CoobueHnn B CTPOKe COCTOAHMUA

HavmeHoBaHue
CoobueHue 3Ha4veHue
nons
He rotos HeT cBasu mexkay DSP n komnbotepom
3arpysKa NaéT 3arpyska nporpammHoro obecneyeHms DSP
CoctosaHue DSP
lfotos DSP paboTaeT B HOpMaslbHOM peXnme
OxunpaHue DSP nepeBeféH B CNALWNN peXMMm

MoBTOpHbIN

LI,MKIIW-IeCKMﬁ 3aNyCK CKaHMpPOBaHUA

CocTtoaHue
Tpurrepa OAHOKpaTHbIi | OgHOKpaTHOE CKaHMpPOBaHUe
3anycKa
OctaHoB CKaHMpOBaHME OCTAaHOB/IEHO
Owwnbka o "
. C6oi1 3aBoaCKOM .
32BOACKOM Owwnbka N3Y cuctemHOM KannbpoBsKu.
KanmbposKu
KanmbpoBKM
CocToAHMe
1
KoppeKLumnu KoppeKuusa otkn | KoppeKuns olwmnboK oTKAOYEHA N0/Ib30BaTENEM )
owmnbok
CocTtoaHue
KOppPEKLMM CucremHas CnctemHasn KoppeKuua owmnboK OTKIoYEHA
2
PP KOppeKLuMsa OTKA. | NoNb3oBaTenem )
ownbok

1

) OTKNtOUEHME KOPPEKLMM OLIMBOK HEe BUAET Ha 3aBOACKYIO KaUBPOBKY.

2 OTKNIOYEHME CUCTEMHOM KOPPEKUMM OWMBOK 3anpellaeT MCMo/b30oBaHWe 3aBOACKON
KanMBbpPOBKM M MUCNONb3YETCA NPU NPOBEAEHMM NPOLLEAYPbLI NOBEPKMU.
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OnwncaHue nporpammHoro obecnevyeHun

2.2 OKHO KaHana

OKHO KaHana CAyXuT ana oTobpakeHWa pesynbTaToB U3MEpeHui B BUAE TpaduKoB U
YMCNOBbLIX BEIMYMH. Ha aKpaHe pedieKToMeTpa MOKeT HbiTb 0AHOBPEMEHHO pPasMelLeHO
[0 4 OKOH KaHanoB. Kaxkaoe OKHO MMeeT COBCTBEHHbIE NapameTpbl, TaKMe Kak:

® 11ana3oH YacToT,

® 33KOH CKaHMPOBAHMSA;
® KOJINYECTBO TOYEK;

e nonoca 4.

MapameTpbl Ka/MOPOBKU MNPUMEHAOTCA K ped/IeKTOMETPY B
LEeNIOM M BIUAIOT Ha BCE OKHA KaHA/0B.

lNpumeuyaHue

Jlornyeckume KaHanbl 06pa6aTbIBaIOTCﬂ no o4vyepequn.

B cBolo ouepesb B KaXKAOM OKHE KaHana MoOXeT ObiTb pasmelieHo Ao 4 rpadukos
n3mepsaembix BennymH. O6Wwmit BUA OKHa KaHana npeacTaB/ieH Ha pUCyHKe 2.3.

Crpoka
P 3aronoeok

TOAHWA
coeTo KaHana
rpacgpueka
Jaronosos Kan

Mpl AwnnuTyaa nor 10.0 a6/ 0.0 ab
B8 #asa 45.0 "/ 0.0 *
225.0

180.0

135.0

150.0

-225.0
1000 20 3000 4000 5000
CTapTt B85 Mlu - 201 10 wfu Bucoxan Cron 5.4 lfu

Mpadmueckan \ Crpoka napameTpoB

obnacTts KaHana uHaukaunm

PucyHok 2.3. OKHO KaHana.
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2.2.1 3aronoBokK KaHana

Onucanue nporpammHoro obecnevyeHun

3aroN0BOK KaHana CAYXUT ANA BBOAA NONb30BATENLCKOrO KOMMEHTapPMA ANA OKHA KaHana.

Y106bI BKAHOUYUTDL / BbIKAOYMTb MHAMKALMIO 3aro/I0BKa KaHana HaXXMUTE MPOrpamMmHYyIo
KHOMKY: UHAMKauuA.

KanubpoBka
OunbTpauma
Mapkep
Ananns
Dainbl
Mevatb

VHOMKau WA

U

>0

] fie o0 8D N <

MHAMEALIAA

ToNHEIA SkpaH BepxHAs naHens
O,

Brn
3aronosak,
CTen.
Paamep WwpkdTa
9

TonHa AaHHBX TonHa CaTkIA
il il

MeTKA YaCToThl | PACCTOAHMA
B,

HEEPTHPOBATE LEET
Brn

B ananoroBom okHe UHAMKaAUMA LWENKHUTE IeBOM KHOMKOM MbIlIX NO Moo 3aroN0BOK
ONA BKAOYEHUA / BbIKNOYEHMA 3aro/ioBKa. 3HauyeHMe napamerpa 3aroI0BOK M3MeHMUTCA Ha

Bkn. / OTKA.

lpumeyaHue

I'Iepexop, K pegaktnpoBaHMIO 3arosioBka OCYLWEeCTBAAETCA nocne

Len4yKa NIeBOI KHOMKOM MbILIM MO KHOMKe Pep,aKTMpOBaTb.
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OnwncaHue nporpammHoro obecneyeHun

2.2.2 CTpoKa coCcToAHMA rpadmKa

AMAAMTYAa nor 10.0 a6/ 0.0 a5 [RO]
rp2 dasza pacwmp 200.0 °/ -800.0 ° [RO]

A A A A

Ceoncrtea
rpacpuka

3HayeHue
ONOPHON NUHWUK

MacwTab
rpacpuka

dopmar
npeacTaBnexHus

HanmeHoBaHwe
rpacpuka

PucyHok 2.4. CTpoKa coctoaHus rpaduka

CTpoKa COCTOAHMA rpaduKa CAYKUT AN OTOOpaXkeHUA HaMMeHOBaHMA M NapameTpos
rpaduKoB, CM. pUCYHOK 2.4. YUCNO CTPOK COCTOSIHUA COOTBETCTBYET uucay rpadukos
KaHana.

C NOMOLLbIO CTPOKM COCTOAHUA TpaduKa BO3MONKHO 6ObiCcTpoOe

lpumeyaHue
M3MeHeHWe napameTpoB rpadmka c MICNONb30BAHMEM MbILLN.

Kaskaas cTpoKa coaepKuT cneaytoLlyto MHbopmaumio 06 ogHom rpadurKke KaHana:

e HanmeHoBaHue rpadmka ot «pl» no «p4». HaumeHoBaHMe aKTUBHOIO rpadumka
Bbl4ENEHO UHBEPCHbIM LBETOM;

e dopmat nNpeacTaBNeHUA, HaNnpumep, KAMNAUTYAA NOT»;
e MacwTab rpaduKa B egMHULLAX U3SMEPEHMUA HA AeneHune, Hanpumep, «10 aby;
® 3HaYeHWe ONOPHON IMHUN B eAMHULLAX U3MePEHUA, Hanpumep, «0 ab»;

e CBolicTBa rpadMKa — CUMBO/IbI, 3aK/IIOYEHHbIE B KBaZpaTHble CKOBKK (cm.Tabanua
2.2).

18



OnwncaHue nporpammHoro obecnevyeHun

Tabnunua 2.2 3HayeHne CMMBOJIOB B CBOMCTBAX rpaduKa.

CsoicTBO CumBoONbI 3HayeHune
RO Hopmanusayma otparkeHna mepon XX
Koppekumsa olwnbok RS Hopmanusauus otparkeHunsa mepoin K3
F1 MNonHaa ogHonopToBasA KaIMbpPOBKa
20 MNpeobpasoBaHne nmneaaHca nopTa
AHaNn3 faHHbIX Uckn UcKnoueHue uenu
Bctp BcTpansaHue uenu
dneKTpuyeckasa AnmMHa 3ap YKa3aHa He Hy/1eBaA 3NeKTpUYecKana gInHa
CmeuieHune ¢dasbl Cmo He HyneBasa BennuunHa cmelleHuns ¢asbl
CrnaxkusaHue Crn CrnaxkmaHue rpaduka
Zr MpeobpasoBaHMe BO BXOAHOW nMneaaHc
Mpeobpa3oBaHue Yr MNpeobpaszoBaHne BO BXOAHYHO NPOBOAMMOCTb
napameTpos
yCTpOICTBa 1/sS MHBepcua napameTpa
Conj Onepauna KOMMNAEKCHOro CONpAXKeHuA
AaH paduMKKN gaHHbIX
MNam paduK namatm
NHankaumna rpadumka
a&n FpadmKM gaHHbIX U NAMATH
OTKn paduMKKN faHHBIX M NAMATU OTK/HOYEHDI
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OnwncaHue nporpammHoro obecnevyeHun

2.2.3 'padunyeckana obnactb

lpadmyeckana 0bnacTb CAyKUT ANA pasmeleHns rpadmkoB U undpoBbIX JaHHbIX. EE BuAa,
npeacTas/ieH Ha PUCYHKe 2.5.

CTATHCTHES
I 22;:;;:.-6,:;.-.;-01-: 0 06/ 0.0 a8 . Homep
1.0 | y rpadmka
0.0 q 400, 00000 Mry 2.0033
: 715.00000 MMy 1.9188
1-2 315, 00000 Mry,
a1 cpen, 1,2816
i eT.aTe | 0,2256
n-n 0,9823
6.0 ‘
’ ' MonoxenKe
6.0 - L -—  ONPHOHK
-0 \l’. | | NHHKK
= [T |
Mapiep TIA ~l~ N
1 A W ) LN \
3.0 1| |\ I hi
4 lg ! 3| Teryllee
o |l|': \ II\JI
; T N N N Ve NoONCHeHHe
N 300 i 500 GO0 g 7O CTUMyNE
CralpT 200 MMy 201 10wy, Briccwan & Crea 8O0 MM
BepTikaneHaa Weana | OpM3OHT&rIEHEA
P WKana

PucyHok 2.5. N'paduyeckan obnacrb.

Fpadmyeckan 061acTb COAEPKUT CAeayIoWMNE INEeMEHTbI:

e BepTuKanbHaa wWKana. MHamumpyet undposblie 3HAYEHUS BEPTUKAIbHOW LLIKa/bI
aKTUBHOTO rpaduKa;

e fopu3oHTanbHaA wkKana. NHauumpyet undpoBble 3HAYEHWUS LWKaAAbl CTUMY/IOB
KaHana (4actoTa, BpEMSA UM PacCTOAHME);

¢ [lonoxeHne oNOPHOMN MHUK. YKA3bIBAET NONOKEHME ONOPHOM NMHUN FPadUKa;

e Mapkepbl. IHOMLMPYIOT 3HAYEHMA U3MEPAEMOM BENNYMHBI B PA3/IMYHbIX TOYKAX
aKTMBHOrO rpadmka. MoxKHO BbIGpaTb pPeXMM MHAMKALUN MapKepoB A1A BCEX
rpadMKoB O4HOBPEMEHHO;

o OYHKUUM MaAPKEpPHbIX BbIYUCNEHUW: CTAaTUCTUKA, MNOJ0Ca  MPOMYyCKaHus,
HEepPaBHOMEPHOCTb, MONOCOBOM GUNLTP;

e Homep rpaduka. MosBonsetr uAeHTUOUUMPOBATL TrpaduK B OKHE KaHana
UHAMKALMY;

20



OnwncaHue nporpammHoro obecnevyeHun

° TeKyu.l,ee nonoxeHue cTumMmyaunpyrouwiero CUrHana (I'IOFI BNnAeTCA, ecnm
AﬂMTeﬂbHOCTbCKaHMPOBaHMﬂI1peBbuuaeT].Cl

C nNOMOLLbIO YKa3aHHbIX 371eMeHTOB rpaduyeckorr obnactu
MpumeyaHue BO3MOMHO 6bICTpOE pefaKTMpPOBaHWE MbIlWbIO BCEX MApaMeTpoB
rpadmka.

2.2.4 Mapkepbl

MapKepbl CyXKaT 418 MHAMKAUMKW 3HAYEHUI U3MepPeHUI B onpesenéHHbIX ToYKax rpadumka
(pncyHoK 2.6):

HatHble
MapKepoB

1 400.00000 Mru 2.0039
B 441.09589 Mru 1.5215
1
¥V o MeTkW Ha
\f\;_ rpadmke
h ) \mﬁfﬂm

IeTkK Ha OCK
CTHMYN A

PucyHoK 2.6 MapKepbl

Mapkepbl Hymepytotca umdpammn ot 1 ago 15. OnopHbIM MapKep BMECTO HOMepa
0603HauvaeTca cMmBOMIOM R. AKTMBHbIN MapKep BblgeneH cneayrowmm obpasom: Homep
oTobparkaeTca MHBEPCHbIM LBETOM, METKa yKa3aTe A 3aKpalleHa CNAOLWHbIM LBETOM.

2.2.5 CTpoKa COCTOAHMA KaHana

CTpOKa COCTOAHMA KaHa/Na pPacrnonaraetcs B HUMKHEM 4aCTM OKHa KaHana. OHa coaepskut
cneayoume anemeHTbl (pUcyHoK 2.7):

21



OnwncaHue nporpammHoro obecnevyeHun

Hucno Tovek Monoca MY
CTapT B3, MIu Kop 401 1 Kkly Bricokan Cron 5,4 IMu
HadaneHoe Koppekurs BrlxoaHan KoHeYHoE 3HaYeHHe
IHAYEHWE CTURMYNE OWKHB oK MOLWHOCTE CTHMYNE

PucyHoK 2.7 CTpOKa COCTOAHMA KaHana

e [lone HayanbHOe 3HayeHWe CTUMyANA CAYKUT A48 WHAWKAUMM U BBOAA
HayaNbHOro 3HayeHuA 4acToTbl. [laHHOe Mo/ie MOMKHO MepeBecTU B PeKUM
WHAMKAUMKM LEHTPaNbHOro 3HauyeHua, Torga cnoso «CrapT» M3MeHAeTca Ha
«UeHTp».

o [loNie YNCNO TOUEK CAYKUT ANA UHAMKALUMKM N BBOAA YNCNA TOYEK CKAHMPOBAHMA.
Yucno ToueK CKaHMPOBAHUA MOXKET NPUHUMATb 3Ha4YeHnA oT 2 go 100001.

e [Mone nonoca MY chyXMT 4Na MHAUKAUMKM U nepekatoyeHua nonocol MY. Monoca
MY morKeT 6bITb ycTaHoBNeHa oT 1 'y, go 30 K.

e Moie BbIXOAHAA MOLWHOCTb CAYXKUT ANA UHAMKAUMW U U3MEHEHUA BbIXOAHOM
MOLLHOCTK pedneKkTomeTpa.

e [lone KOHeYHOe 3Ha4yeHue CTUMyna CAYXKUT ana MHAUKaunun m eeoga KOHe4YHOro
3Ha4YeHnAa 4acToThbl. ,ﬂ'aHHOG nosne MOXHO nepesectn B pexMm UHAOAUMKaUunun
noaocChbl, TOraa C1oBo «Cron» nameHsaertca Ha «lMonoca».

¢ [lonie KoppeKuua oWKnB0K OTParKaeT CTaTyC KOPPEKLUUKN OWMBOK ANsA U3MepPAEMbIX
S-napameTpoB. 3HayeHuA 3TOro NoAs NpeacTas/ieHbl B Tabauvue 2.3.

Tabnnuya 2.3 Cratyc KoppeKunmn owmnbok

Cumson 3Ha4veHune
-- HeT KannbpoBouHbIX AaHHbIX. KannbposBKa He npoBoAnAach.
Kop BbinonHAETCA KoppeKuma oWnBOoK, YCTaHOBKM CTUMYNa COOTBETCTBYHOT
Kannbposke.
K? BbinonHaeTcA KOppeKUMa OLWNOOK, YCTAaHOBKU CTUMY/1a HE COOTBETCTBYHOT
) Kanubposke. Mcnonbsyetca nHTepnonaums.
KI BbinonHaeTcAa KOppeKkuma oLWNBOK, YCTaHOBKU CTUMY/1a HE COOTBETCTBYIOT
) Kanubposke. Mcnonbsyetca akcTpanonayms.
OTK Koppekuma owmnbok oTKAtoYeHa.
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3 bbIcTpoe Hayano paboTsbl

B paHHOm pa3gene npuBedéH npumep ceaHca pabotbl ¢ pednektomeTpom. MoKasaHbl
OCHOBHble MNpWémbl pPaboTbl NpU M3mepeHUn KodapdPuuMeHTa OTpaXKeHUA uccnenyemoro
yctpoiictBa (MY). U3mepawTca ABe XapaKTEPUCTUKM oTpaxkeHua MY: KCBH u ¢asa
KoadPuumMeHTa oTparKeHUA.

PednektomeTp nepenaét CTUMYAMPYHOLWMIA CUTHAA Ha Bxod MUY 1 NpUHUMAET OTParKEHHYO
BO/HY. Bbixog MY npu 3TOM, Kak nNpaBuio, A0/MKEH ObiTb HarpyXeH Ha COr/iacoBaHHYO
Harpysky. Mony4yeHHble pe3ynbTaTbl U3MEPEHMA MOTYT ObiTb NpeacTaBieHbl B Pa3/INYHbIX
dopmatax: B gaHHOM npumepe 310 KCBH 1 ¢dasa.

Cxema usmepeHus koadpdpuumeHTa oTpaxkeHna MY nokasaHa Ha pucyHke 3.1.

KomnbtoTep

PucyHok 3.1. Cxema namepeHuns KoadpduumeHTa oTparkeHus
Ona uamepeHmna KCBH u ¢asbl KoapoduumeHTa oTpakeHua WY, B gaHHOM npumepe
Npoun3BOAATCA CAeaylowme AencTBuA:
e [loaroToBKa pedieKTOMETPA K U3SMePEHUID KOaDPULIMEHTA OTPAXKEHUS;

e YCTaHOBKa MapameTpoB CTUMY/MPYIOLEro CUrHana: AuanasoH 4acToT, 4MC/io
TOYeK;

e YcTaHOBKa noaocsbl MY;

e YCTaHOBKA YMcna rpadukos — 2, Ha3HaAYEHUe rpadrKam M3MepsaemMoro napameTpa
n dopmaTa NpeacTaB/eHns;

e YcTaHOBKa macwTaba rpaduKos;
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BbicTpoe Hayano paboTbl

e KannbpoBka pednektomeTpa AN8 NPOBEAEHUA U3MepeHuin KoadpduumeHTa
OTpaXKeHus;

e iccnegoBanue KCBH u ¢asbl KoadpPpuumeHTa oTparkKeHUsa ¢ NOMOLLbIO MapKepoB.

3.1 MNogrotoBka pednekTomeTpa K M3MepeHuto  KoadPuumeHTa
OTpPaXKeHMus.

BkntounTe u nporpelite pepaektomeTp B TedeHne 30 MUH.

OnpegeneHne pabotocnocobHocTM pedneKkTomeTpa.

B HWM)KHEM 4acTM 3KpaHa pacnonaraetca CTPOKa craTyca
pednektomeTrpa. B cTpoKke cTatyca AO0/KHA MHAMLMPOBATLCA
Haanuce «oToB».

lpumeyaHue

MofKAluUTE K U3MepuUTeNbHOMY MopTy pednekTomeTpa ucciegyemoe YCTPOMCTBO.
Mcnonb3yiite agantepbl, HeobxoauMble ANA NOAKNHOYEHUA BXoAa MUY K M3mepuTenbHoMy
nopTy pedpnektomeTpa. B cnyyae, ecnm UY umeet Bxog tvna N po3eTKa, TO BO3MOMKHO
HenocpeacTBEHHOE NoaKAYeHne Y K usmeputenibHOMY NopTy.
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3.2 HavyanbHaA yCcTaHOBKa.

BbicTpoe Hayano paboTbl

Mepen nposeseHWEM ceaHCa M3MEPEHMI peKkomeHayeTcAa npusectn pediekTomeTp B

Ha4a/ibHOE COCTOoAHWKE.

B pednektomerpe ynpasneHve nNpPorpammHbIMU

KHOMNKamu

MpumeyaHue OCYLLECTBNAETCA Yepe3 CEHCOPHbIM 3KpaH (touchscreen) mam ¢

NMOMOLLBbIO MbILMN.

ana npueegeHnA ped)neKTomeTpa B Ha4ya/ibHOE COCTOAHME HAKMWUTE Ha NEBOW
NPOrpaMMHbIX KHOMOK KHOMKRY Cucrema.

9 Jaryck

W Mpachie
| m=' HacTpoik DTF
Qﬂ CHCcTeMa {EP

<= Pamep meHo

CUcTemHAA Koppekuy OBOMTIA My MecaLd

B, B,
METQUHMK ONOPHOR YacToTel

BHy TpeHHIAA

Tun npbopa Herao pesiaa
CABAM R.140 oK.

JerypHelA pesiam

B nossumBLwelics gnanorosoin popme CUcTema HaxkMUTe KHOMKY HayanbHas ycTaHOBKa.

3akpoiTte guanorosyto popmy CucTema HaxkaTvem Ha KHonKky OK.

naHenun
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BbicTpoe Hayano paboTbl

3.3 YcTaHOBKa NapameTpoB CTUMYIMPYIOLWEro CUrHana.

Mocne ycTaHOBKM B HayasbHOE COCTOAHWE NMapamMeTpbl CTUMYJIMPYIOLWLEro CUTHaNa UMeLoT
cnepyroulee 3HadeHue: gmanasoH YactoT oT 85 Mly go 14 [Tu, 3aKOH CKaHMPOBaAHMA MO
yactoTe — JIMHENHbINA, Yncno Touyek — 201, ypoBeHb BbIXOAHON MOLLHOCTU — BbICOKUM,
nonoca MY —10 Kklu,

B naHHOM npumepe ycTaHaBAMBaeTca gmManasoH Yyactot ot 100 My, go 1 M.

[NnA yCTaHOBKM MapameTpoB CTUMY/MPYIOLLErO CUrHaNa HaXKMUTE Ha NpaBoOW NaHenu
NPOrpaMmMmMHbIX KHOMOK KHOMNKY CTumyn.

rr Crireyn CTHMyn
{r? Crapt

9 3anycK 100 My =
Cron Crapt
5.4 1Ty

E MacwTab
Hauano WHTepeana My
-1.498962 M

% Kanankl . .
KoHew nHTepeana

X 1.498962 M

— Mpacnk Yucono Touek . .
201

% Hacrpoitkm DTF MowWHOCTE . .
Buicokan

Qﬂ Cuctema Tun CKaHUPOBAHNUS . .
JIWHEHHBIA

Ha aunanorosoii dopme CTUMyAn LWENKHUTE JIEBOM KHOMKOM MbllinM no napameTpy Crapr.
Beeaute Ha undpposon knasmaType «100». 3aBepinTe BBOA HaxKaTnem Ha KHonky OK.

LLIENKHNTE NEeBOM KHOMKOW Mbllun no napameTpy Cron. BeeauTte Ha undpoBon Knasuatype
«1000». 3aBepLimTe BBOA, HaxKatnem Ha KHonky OK.

3akpouTte amnanorosyto popmy CTMMyn HaxkaTMem Ha KHonky OK.
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3.4 YctaHoBKa nosocsbl MY.

B naHHOM npumepe ycTtaHasamsaeTtca nonoca MY 3 Kru.

BbicTpoe Hayano paboTbi

[na yctaHoBKkM nonocol MY 3 KMy, HAXKMUTE HA NeBOM NAHENN MPOrPAMMHbIX KHOMOK KHOMKY

dunbrpayums.

Kanmbpoeka

DINETPAELMA

Maprep

AHanwz

PaAnel

Meyate

MHAMEALA

»O4

] T fod 8@ N

MUNLTPAUKA

Monoca MY
10 Ky,

YCpegHeHue
OTwn.

@AKTOp YopeaHeHua

CrnasmeaHune
OTKn.

ANEpTYPa CrNa%MBaHHA
1%

30 kly
10 kly
1 Ky,

300 Ty
100 Iy

B noasmBwemcs AMANOroBom OKHe PuUAbTPaUMUA LWENKHUTE NEBOM KHOMKOM MbIWK MO
nonto Monoca MNY.

B ananorosoii ¢opme Monoca MY BbibepuTe HaxkaTMEM NEBON KHOMKM MbILK CTPOKY
«3 kHz». 3aBepLumTe BbI6Op HaxkaTnem KHonku OK.

3akpoiTte guanorosyto popmy @PuUAbTPaLUA HaxKaTMeM Ha KHoMKy OK.

lpumeyaHue

Bbibpatb nosiocy MY B amanoroson ¢opme Monoca MY moxkHO
ABOMHbIM LLLE/TIYKOM /IEBOM KHOMKU MbILLIW MO COOTBETCTBYIOLLLEN
CTpOKe.
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BbicTpoe Hayano paboTbl

3.5 YcTaHoOBKa uncna rpadpukos 1 dopmara npeacraBieHmn

B maHHOM npumepe Mcnonb3ywTcs ABa rpadvka A1 OAHOBPEMEHHOM MHAMKAUMM Ha
3KpaHe AByx napameTpos: KCBH u ¢asbl KoadPuumeHTa oTparkeHus.

Ona pobaBneHua BTOPOro rpadmKka HaXMUTE Ha MPaBOM NaHeNAu MPOrpPamMmMHbIX KHOMOK
KHOMKy FpadumK.

% KaHank ARTWEHEIA rpadie KCBH .
2

A
R Mpaduk ®opmaT MAAWTY/ nor
r L MNotepu B Kabene

COXpaHATE MaKCKMyM

§B Hacrpoitku DTF

(9 BonenepT-CMUT
MamATe rpadika
‘uﬂ Cucrema OTRR, DTF KCBH
MatemaTira DTF Amnn nor
<= PasmMep MeHi0 QTen, U

B nosasusluemca ananoroBom okHe Fpadumk HaxkmuTte KHonky Job6aButb rpaduk. B kKaHane
MHOMKAUUM noABUTCA HOBbIA rpaduk. Mpu aobasneHun rpadmka OH aBTOMATUYECKU
CTAHOBUTCA aKTUBHbIM, MO3TOMY B Nose AKTUBHbIN rpaduK NosasBuTCA 3HaveHue 2.

LLlenykom neBoW KHOMKM Mbiwn no nonto Popmar BbiI3oBUTE AuManorosyo dopmy ana
Bblbopa popmarta rpadukKa.

B ananorosom okHe Popmat U3 cnucka BbibepuTte cTpoky «Pasa» n 3aBepwnte Bbl6OP
Ha*katmem Ha KHonky OK.

B ananoroBom okHe FpaduK LWEeNYKOM NeBOM KHOMKM MbIW MO NO0 AKTUBHbIN rpadumk
YyCTaHOBWTE 3HaYeHue 1, 3aTem, LWEeIKHUTE MbILWKOK no noato dopmar.

B ananorosom okHe Popmar M3 crnmcka BbibepuTe cTpoky «KCBH» n 3aBepwute BbibOp
HaxkaTmem Ha KHonky OK.

3akpoliTe guanorooe okHo FpaduK HaxkaTem Ha KHonky OK.
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3.6 YcTtaHOBKa maclwutaba rpadmkos

Ona  ypobctBa paboTbl macwwTab

aBToMacwTabmpoBaHuA.

rpapuKkos

BbicTpoe Hayano paboTbl

M3MEHAETCA C MNOMOLLbI  PYyHKUUM

[na ycTaHOBKM MacwTaba akKTUMBHOMO rpadmka B aBTOMATMYECKOM peXMme HaxKMUTe Ha
npaBoM NaHeNM NPOrpaMMHbIX KHOMOK KHONKy MacwTtab.

’m Crumyn

9 3anyck

m= Hacrpoiikn DTF

#ﬂ Cucrema

Macwrab

AKTHBHLIA rpaduk
2
Macwrab

S (R

QOnopH YpoBEHE

= .
[enexui OnopHaA NuHWA

10 5

3NeKTpHYeCKan 3afepxKa

0nc

CMeweHne tassl . .
U o

Ha puwanorosoit ¢popme Macwrtab HaKmMuTe NPOrpaMmMHyt0 KHOMKYy ABTO MacwiTab
(Mporpamma aBTOMaTMYeCKM BblbepeT macwTab pns akTMBHOro rpaduka) wuam ABTO
macwrab Bce (Mporpamma aBTOMaTUYECKM BbibepeT macwTab gna Bcex rpadumKos).

3aKpoWTe AMaN0oroBoe OKHO HaXKaTMem Ha KHonky OK.

lNpumeyarue

Ona Bbibopa rpadmKa B KauecTBe aKTUBHOMO LEKHUTE KHOMKOM
MbILWW MO NOJI0 AKTUBHDIM rpaduK.
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BbicTpoe Hayano paboTbl

3.7 KannbpoBKka pednektometTpa AaA  NPOBEAEHUA  U3MEPEHUI
KoapoduumeHTa oTparkeHma

KannbpoBKka WM3MepuUTENbHOM YCTAHOBKW, BKAOYaloWen pednekTomeTp U apyrue
ycTpoicTBa, obecneumBalolwme MOAKAOYEHNE WCCeAYyeMOro YCTPoMCTBa, MO3BOJAET
3HAYMTENIbHO CHU3UTb NOrPELIHOCTb U3MEPEHUA.

[na ocywecTBneHns NoNHOM OJHOMOPTOBOW KanMBPOBKM HEOBXOAMMO NOArOTOBUTH
KOMNAEKT KannbpoBouHbix mep: K3, XX, Harpyska. KOMnieKkT KanmbpoBoYHbIX Mep nmeet
HaMMeHOBaHME U XapaKTepu3yeTca YMCNOBbIMW NapameTpamu mep. Oaa OCywecTBAeHUA
KOPPEKTHOM npouenypbl KaiMbpoBKM HEOBXOAMMO MpPAaBUIbHO BblIOPaTb TUM KOMMNEKTA
Mep B Nporpamme.

Bo Bpems npouesypbl MNOMHOM OAHOMOPTOBOM KANMBPOBKM Mepbl MO  oyepeam
NOAK/OYAKTCA K NOPTY pedeKTOMETPa, Kak NOKA3aHO Ha pucyHKe 3.2.

Komnbtotep

PucyHok 3.2.Cxema nosiHOM 04HOMNOPTOBOM KaIMBPOBKMK

Mepen ocyllecTBAEHNEM U3MEPEHMIN MeP HEODBX0AMMO BbIOpPaTb KOMNAEKT Mep. B AaHHOM
npumepe BbIbUpaetca komnnekt mep Agilent 85032B-F-.
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BbicTpoe Hayano paboTbl

[ns BbIBOpa KOMMJIEKTA MEP HaXXMWUTE Ha /NIEBOM MaHEeNU NPOrPamMMHbIX KHOMOK KHOMKY
Kanunbposka.

..-_ r F NOBKE
Kanubiporsa »B4 Kanwbpoeka
{'P Koppekuna KoMnnekTs Mep
DuUnbTpaura Y L M
KoMnnekr mep 5 M1.1 Type-N -F-
Mapke ] Agilent 850328 -F-
e B ) |
= 8 Agilent 850328 -M-
Dain.l
] Agilent 850368 -F-
MNevaTb =l
B o e L

B noasmBwiemcs AuanoroBom okHe KanubpoBKa WENKHUTE /IEBOM KHOMKOWM MbIlK MO
napametpy Komnnekr mep.

B guanoroBom okHe KomnneKTbl mep BblgennTe  KanuMbpoBOYHbLIA  KOMMNAEKT
«Agilent 85032B F» B cnucke 1 Haxmute KHonky OK.

Ona  ocylecTBneHna MnoAHOWM OAHOMOPTOBOM Ka/IMBPOBKU HeobxoaMmo MNpPOBeCTU
n3MepeHns TPEX Mep, Mocae Yero paccymTbiBaeTcs Tabamua KanuMbpOBOYHbIX
KO3pDULMEHTOB U coXpaHaeTcAa B namatu pednexktometpa. Nepes nogknoyeHUem mep,
oTcoeguHUTE UCCceyeMoe YCTPOMCTBO OT NopTa pedaekTomeTpa.
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BbicTpoe Hayano paboTbl

Ona ocywecTBneHnss NosHOM OAHOMOPTOBOM Ka/IMOPOBKU HaXXMUTE Ha JIEBOM NaHenu
NporpammHbIX KHOMOK KHoMNKy KannbpoBsKa.

Kanwbpoexa a4 KanuBposka
{}-r? Koppekuua
DuneTpaums Y Bion.
KoMnnekT mep
Mapkep f Agilent 850328 -F-
Ananus @
Daiine
=l
MNeyatb =
VHaWKaums g

MNoarotoBbTe KOMMAEKT KaﬂM6pOBO‘-IHbIX mep.

MNoakntounte mepy XX K peprekToMeTpy 1 HaXKMUTE NporpammHyro KHonKy XX. Joxantecb
OKOHYaHUA Npoueaypbl KaANBPOBKMK.

Kanubpoeka

Koppekums
Bin.

Komnnekr mep
Agilent 850328 -F-

Mogkntoumte mepy K3 K pednekTomeTpy U HaxkKmUTe NporpammHyto KHonky K3. Joxanteco
OKOHYaHMA NpoLeaypbl KaAMbpoBKW.

Moakntounte mepy Harpyska K pednekTomeTpy M HaKmMuTe MNPOrpamMMHYI0  KHOMKY
Harpyska. [loxXauTecb OKOHYaHMA NpoLeaypbl KaMbpoBKy.

[nAa 3aBepLueHns NONHON 04HONOPTOBOWM KaNMBPOBKM U pacyéTa Tabanubl KaAMBPOBOYHbIX
KO3hOULMEHTOB HaXKMUTE KHOMKY MpUMEHUTb.

MofKAYUTE UCCNeayeMOe YCTPOWCTBO K NOpTy pedaekTomeTpa.
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BbicTpoe Hayano paboTbl

3.8 UccnepoBaHne KCBH u  ¢a3bl KoadpPuUMeEHTA OTparKeHua C
MOMOLLLbIO MApPKEpPOB.

B paHHOM pasgesie NOKa3aHO KaK, C MOMOLLbIO MapKepoBs, onpeaennTb 3HavyeHue
N3MepAEMON BEIMYMHDI B TPEX YACTOTHbLIX TOYKaX. Bua akpaHa pednektomeTpa NoKasaH Ha
pucyHke 3.3. B KayecTBe uccieayemoro ycTpoicTBa B AaHHOM MPUMEPE WUCNO/b30BaHa
mepa KoadpPpuumeHTa oTparkeHna ¢ KCBH = 1.2.

g MNnarap CABAN R140 Bextopreid pe¢uaextomerp 85-14000 My (Demo Mode) — O >
H M M R 3
+TR.  -TR MEM DsM e
@ g v ¥ ¥ ¥ ! ¥ U (4
3arof0EOK KaHana 5
AuwnnvTyaa nor 10.0 a6/ 0.0 ab
PB4 757 paza 45.0 7 0.0 ° i
50,0
100. 00000 MMy 0.0307 ab 1 100. 00000 MMy -5.1275 °
I] 2 550.00000 My 0.0254 ab 2 550.00000 MMy -29.685 *
FALD 3 1000.0000 ML -0-0051 ab 3 1000.0000 Mru -61.158 °
4 =
30.0
B .. 5
]
= E 2 3
= oo % Vn i
2
g -10.0 3 #ﬂ
V5
-20.0 <=>
-30.0
-40.0
,-50.0 N ES
200 300 400 500 &00 700 B0 00
Crapt 100 My -— 201 10 wlly Euicokan Cvon 1 Iy
«: [07.03.2016 20:03 [Wamepenve Totos|

PucyHok. 3.3 Mpumep namepeHns KCBH u ¢asbl KoapPpuumneHTa oTparkeHus
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BbicTpoe Hayano paboTbl

[na pobaBneHNs HOBOrO MapKepa HaXKMWUTE Ha /IeBOM MaHEeNM MNPOrpamMmMmMHbIX KHOMOK

KHOMKy Mapkep.

Kamubposka »Ad
OuneTpauns
Mapkep Va
Aanis Y =
aiine
Mevars =
VHaMKkaLms L

CrncoK M ROKEPOB

1 -1500.0000 My

2 500.00000 MI'y,

OnopHIi Mapkep
Brn.

B awanoroBom okHe CnMUCOK
mapkep.

MapKepoB Ha)MWTe MNPOrpaMMHyt0 KHOMKy [06aButb

[BOVHbIM LLENYKOM MbILLIM NO MapKepy B CMUCKE BbI30BUTE LUMPPOBYIO KNaBMaTypy W

BBEAUTE YacTOTy MapKepa. 3aBeplunte gobaBneHME MapPKEPOB HaxKaTuem Ha KHonKky OK.
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3.9 bbIiCTpaAa ycTaHOBKa NapameTPOB KaHa/ia C MOMOLLbI MbILLMU.

B maHHOM pasgene onucbiBatOTCA NPUEMBI yrpasaeHua pedseKTOMETPOM C MOMOLLbHO
MbILLIW, KOTOPblE NO3BONAIOT ObICTPO YCTaHABAMBATb MapameTpbl KaHana. MNpu HaBeaeHUU
yKasaTensa MbllM Ha 06/1acTb BHYTPWM OKHA KaHasia, KOTopasA Mo3BO/IAET U3MEHUTb KaKoM
nmbo napameTp KaHana, yKasaTenb MblWW MeHAeT cBoto dopmy M noasnasetca obnactb
NoACKasKMu.

C nomoLLblo NPUEMOB, ONMUCAHHBIX B AAHHOM paszesne, MOXKHO
YCTaHOBWUTb Hanbonee 4acTo UCMONb3yeMble NapameTpbl KaHana.
[octyn Ko Bcem OYHKLMAM KaHana oOCyLecTBAAeTCA yepes
NaHenn NPorpaMmHbIX KHOMOK.

lNpumeyaHue

3.9.1 Bbibop aKTMBHOrO KaHana

Bbi6Op aKTMBHOrO KaHana BO3MOMEH B CAy4vae, KOr4a OTKPbITO ABa U 60/1iee OKOH KaHanoB
MHOMKAUUK. AKTUBHbBIA KaHan BblAe/ieH OKaHTOBKOM OKHa. OnA WU3MEHEeHWUs aKTUBHOIO
KaHana — WENKHUTE MbILbIO MO OKHY KaHana.

3.9.2 Bbibop aKTUBHOrO rpaduKa

Bblbop aKTMBHOro rpadMKa BO3MOMXKEH B TOM C/ly4ae, €C/IM aKTMBHOE OKHO KaHana
coaepXut asa u bonee rpadukoB. HammeHoBaHME aKTMBHOrO rpadumKa BblgeNeHo
MHBEPCHbIM LLBETOM.

Mel AmnawTyaa nor 10,0 a6/ 0,0 4B
e KCEH 1,0 f 6,0
F@B daza 40,0 °F 0,0 °
1w, O

[Ona BblbOpa aKTUBHOIO rpaduKa WENKHUTE NEBOM KHOMKOM MbIlWKM Hag, CTPOKON COCTOSAHUA
rpaduka.
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BbicTpoe Hayano paboTb

3.9.3 Bbibop dopmaTa rpadmka

Ona Bblbopa dopmaTa rpaduKka LWENKHUTE NEBON KHOMKOM MbIWM MO HaMMEHOBAHWUIO
dopmarta B CTPOKe coCToAHMA rpadmKa.

@opMaT

KCBH .

MoTepw & kabene
BonenepT-CruT

DTF KCBH

rpl AumnnauTyaa nor 10,0 a8/ 0,0 ab DTF Amnn nor
= «CE.1,0 /6,0 -
el 0,0 °

11,7 2" K] Comes | ok

Bbibepute B ananorosoii dopme dopmat tpebyembii popmaT rpadmka HaxKaTMem NeBoM
KHOMKMW MbILM W HaxXMuTe KHoMKy OK.

3.9.4 YcTaHoOBKa Maclitaba rpaduKa

[Onsa ycTaHOBKM mMacluTaba WENKHUTE NeBOM KHOMKOM MbILIKW MO NoJto maclutaba rpaduka.

Macwrab

10| il

Beeante umcnoBoe 3HayeHMe C MOMOLLLIO UMGPOBOM KnaBMaTypbl. 3aBeplinTe BBOA
Ha*katmem Ha KHonKky OK.

Mel AmnawTyaa nor 10,0 ag/ 0,0 ab
e kCEH 1,0 f 6,0

Med daza 400 °/ 0,0 °
11.0 {Fi;FMaCMTa6 40,0 °

T L] [
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BbicTpoe Hayano paboTbl

3.9.5 YcTaHOBKA NON0OXKEHMA ONOPHON NNMHUM

[NAa yCTaHOBKM MOMIOXKEHUA ONOPHOM NIMHUWN WENKHUTE NIEBON KHOMKOW MbIWK MO MO
3HAYEHUA NOJIOKEHMA ONOPHOM INHUN.

E fil=]

Beeante umcnoBoe 3HayYeHMe C MoMoupblo LMGOPOBOM KnaBuaTypbl. 3aBepluinTe BBOA,
HaKaTMem Ha KHomKy OK.

Tpl AunnuTtyaa nor 10.0 a6/ 0.0 ob
A ¢aza 45.0 °/ 6.0
231.0 ;I 2

I'p nop 6.0 °

3.9.6 YcTaHOBKa 3Ha4YeHUA CTUMY/1Ia MapKepa

3HayeHue CTUMyZla MapKepa MOXKET 6bITb YCTaHOBJ/IEHO MNepemeleHnem YykKasaTena
MapKepa C TOMOLbIO MblillN, nmbo BBOOOM 3Ha4YeHUNA C KN1aBUATypbl.

ana nepemeuleHnAa mapkepa Ha*XMuUTe NeEBYKO KHOMKY MbiWKW Hag ogHUM U3 yKasaTenef&.
MapKep CTaHET aKTUBHbIM 1 PAOOM C HUM NMOABUTCA obnactb noAacKaskyu ¢ Homepom 3Toro
MapkKepa. I'Iepemeu.l,aTb MapKep MOXHO KaK 3a yYKa3aTe/ib, TaK U 3a obnactb noAcCKa3Kku.

YacroTa

442,92237 My, -13,871 ab
M1 442,92237 My,

A
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BbicTpoe Hayano paboTbl

[lnA BBOAA YMCNOBOTO 3HAYEHWA CTUMY/IA B CTPOKE AaHHbIX MapKepa, WENKHUTE MbIlWbHO NO
Hemy.

BeeguTte umcnoBoe 3HauyeHWe C MOMOLbBIO LMPPOBOM KAaBMaTypbl. 3aBepluinTe BBOZ,
HaXaTnem Ha KHonky OK.

3.9.7 MNepekntoyeHune pexknma «Crtapt / LUeHTp» n «Cron / Monoca»

[na nepekntoueHnsa pexuma «Crapt / UeHTp» n «Cton / Monoca» WENKHUTE NeBOM
KHOMKOW MbILIX NO COOTBETCTBYIOLLLEMY MO0 CTPOKU COCTOAHMA KaHana.

W3ueHwTe CTapt H3ueHnTe UenTp

c-r@ 200 MMy HE@:J 2.8 ITu
Ty T

HanmeHoBaHuA CrapTt 1 Cton nomeHAtoTcA Ha LleHTp 1 Monoca, COOTBETCTBEHHO.

3.9.8 YcTaHOBKa 3HavyeHus nons «Crapt / LleHTp»

[ina BBOAA YMCcNoBOro 3HaveHus nonsa Crapt / LLeHTp WENKHUTE NeBO KHOMKOM MbIWK No
[AHHOMY MO0 B CTPOKE COCTOAHUA KaHana.

2800| My

Beeante umcnosoe 3HavyeHMe C MOMOLLLIO UMOPOBOM KnaBMaTypbl. 3aBeplinTe BBOA
HaxaTtnem Ha KHonky OK.

A
d 2.8 ITi
LeHTp U o

v 2.8 TTu -

U
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BbicTpoe Hayano paboTbl

3.9.9 YcraHoBKa 3HauyeHua noaa «Cron / Monoca»

Onsa BBOAA umcnoBoro 3HavyeHus nona Cron/ Monoca WENKHUTE N1EBON KHOMKOM MbILIN MO
[AHHOMY MOJII0 B CTPOKE COCTOSHUA KaHana.

2800 M,

Cton 5.4 I'Ty ....-

Beeante umcnoBoe 3HayeHMe C MOMOLLLIO UMGPPOBOM KNaBMaTypbl. 3aBeplinTe BBOA
Ha*katmem Ha KHonky OK.

3.9.10 YcTaHOBKa Yncna TOYEK CKAHUPOBAHMUA

Ona BBOAA 4YMCNa TOYEK CKAHUPOBAHUA LWENKHUTE NIeBON KHOMKOM MbIWM NO MNOAK C
0603HaYeHMeM Ymcna Touek B CTPOKe COCTOAHWNA KaHana.

Yucno Touek

10001

1601

801

401

101

Yncno Touek 201
2000

201 10 klu

.

Bbibepute B cnucke AuManoroBoit ¢opmbl YMCNO TOUYEK CTPOKY C HYXKHbIM KONMYECTBOM
TOYEK CKaHMpPOBaHUA. 3aBepLunTe BbI6OP HarKaTMemM Ha KHomnKy OK.
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BbicTpoe Hayano paboTbl

3.9.11 YctaHoBKa nonaocsbl MY

Onsa yctaHoBKM nonockl MY WENKHUTE NEeBOM KHOMKOW MbIWK NO Moo ¢ 0603HaYeHnem
nosocsol N4 B CTpOKe COCTOAHUA KaHana.

30 Ky,
EE
3 uly
1 uly
300 Iy
MNonoca M4 10 xMw & 100 Iy
10®ru BuicoKaA - -

B auanoroson ¢popme Monoca MY BbibepuTe ABOMHLIM LWENYKOM MbIwK Tpebyemoe
3HayeHue nonocol MY.

3.9.12 YcTaHOBKa BbIXOAHOW MOLLHOCTH

[nA yCTaHOBKWM YPOBHA BbIXOAHOW MOLLHOCTM LWENKHUTE NEBOM KHOMKOW MbIWK MO
COOTBETCTBYIOLLEMY MO/ CTPOKMU COCTOAHUA KaHana.

BrlxogHas MOLHOCTE
Bricokan

B Bbixon

Bin.
MowHocTe Bmcoxkas

|
i

B ananorosoii popme MOLLHOCTb LLENKHUTE N1€BOIM KHOMKOM MbILKM No nonto BoixogHas
MOLLHOCTb, YTOObI MEPEKNOUYUTL BbICOKUA YPOBEHb BbIXOAHOW MOLLHOCTM Ha HU3KUIA
ypOBeHb 1 HaobopoT.
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4 YcTaHOBKa NapameTpoB aHanM3aTopa

4.1 YcTaHOBKA KaHaoB 1 rpadmuKoBs

PednektomeTp coaepuT 4 KaHana, npegHasHavyeHHbIX AN BbINOJHEHUS U3MEPEHUM NpuU
Pa3/IMYHbBIX YCTAHOBKAX MapameTpoB CTUMYAMPYOWEro curHana. Mapametpbl U 06beKTbl
yNpaB/ieHWUA, OTHOCALLMECH K KaHany npuBeaeHbl B Tabanue 4.1.

4.1.1 YcTaHOBKa YMcna KaHanoB MHAMKALUMK
KaHan Ha JKpaHe npeacrtasaeH otge/ibHbIM OKHOM. Ha JKpaHe MOXeT bbITb OTKPbITO OT 1
Ao 4 OKOH KaHanos. 1o YMO4aHUIO OTKPbITO O4HO OKHO KaHana.

B pa60l-|e171 obnactu nporpammsbl KaHaibl MHOWKaUWMKW paCnosiaratoTcAa CoriacHoO X Homepam
cneBa HaMnpaso U CBEPXY BHUS.

YT10bbI YCTaHOBUTb YNC/10 KAaHA/10B MHOWKAUUN HAXKMUTE Ha npaBoﬁ naHen NporpammHbIX
KHOMOK KHOMKY KaHanbl.

2
rr CTamyn
AKTMEHBIA KaHan

9 3anmycK -

YEEenMYeHHe KaHana

OTwn.
E Macwtab -

% Hactpoiikn DTF

Qﬂ Cucrema

<= Pasmep MeH0

B ananoroson popme KaHanbl Ha*kMUTE KHOMKY, COOTBETCTBYHOLLYIO HEOBXOAMMOMY YnUCay
KaHanoB..

[na Kaxporo KaHana HeobxoAMMO YCTaHOBUTb NapamMeTpbl
CTUMYINPYIOLLETO CUTHaNa.

Mepen yCTaHOBKOW MapameTpoB KaHasia Heobxoammo BbibpaTb

lpumeyaHue
KaHan B KayecTBe aKTUBHOTO.

BbInONHEHWE M3MEPEHUI ANA KaXKA0ro OTKPLITOrO OKHa KaHana
NpPoOn3BOAMTCA MO oYepean.
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YcTaHOBKa napameTpoB aHaun3aTopa

4.1.2 Bblbop aKTMBHOIO KaHana

Mepen paboToii c NapameTpamm KaHasia ero HeobxoAMMO cAeilaTb aKTUBHbIM.

Ons BbIOOpa aKTMBHOIO KaHana Ha*KMUTE Ha NPaBOM NaHeNAn NPOrPaMMHbIX KHOMOK KHOMKY
KaHanbl.

KaHansl

’m Crimyn
AKTUBHBIH KaHan

9 3anycK 1

YBenuueHwe KaHana

Iﬁm OTKN.
- -

m= HacTpoiikn DTF

Qﬂ Cucrema

<= Pazmep MeHo

Mone BBOAA AKTMBHbIM KaHan 3aa€T aKTUBHbIMA KaHa/l MHAUKauMWU. HaxaTtue Ha 3To nose
BeAET K nocneaoBaTeibHOMy nepebopy HOMEPOB aKTUBHbIX KaHa/0B.

AKTMBHbI KaHan MOXHO BblbpaTb LLENYKOM /IeBOM KHOMKK
MpumeyaHue MbIWM MO OKHY KaHana WHAMKaumm B rpaduyeckoint obnactu
nporpammbl.
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YcTaHOBKa napameTpoB aHaun3aTopa

4.1.3 YBennyeHme okHa KaHana

Korga Ha 3KpaHe OTO6pa)'KaETCF| HECKOJ/IbKO OKOH KaHas0B, No/2ib3oBaTe/lb WMEET
BO3MOXHOCTb BPEMEHHO YBE/ANYUTb OKHO aKTMBHOrO KaHana Ha Becb 3KpaH. OcTanbHble
OKHa KaHa/10B Npwn 3TOM CKpbITbl U UX NU3MepeHNA OCTaHAB/INBAIOTCA.

Ana BKAOYEHUA /[ OTKAKOYEHMA YBEIMYEHMA OKHA AaKTMBHOIO KaHana — HaXmuTe
nporpammHble KHOMNKM KaHanbl > YBennuyeHue KaHana.

KaHansl

'm Crvmyn
AKTHEHEIR KaHan

9 3anyck 1

YeenudeHuwe Kavana

131..., 0.
- -

% Hacrpoiikn DTF

#ﬂ Cucrema

<= Pazmep MeHl

®OYHKUMA yBENMYEHMA OKHA KaHa/la BO3MOMHA ABOMHbIM
WEeNYKOM MbIWK No Hemy. Mpu MCNoNb30BaHUN NEPCOHANbHOIO
KOMMbIOTEPA C CEHCOPHbIM 3KPAHOM — ABOWMHbLIM LLENYKOM MO
3KpaHy.

lpumeyaHue
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YcTaHOBKa NapamMeTpoB aHa/M3aTopa

4.1.4 YcTtaHOBKa KoanyecTBa rpadpuKkos

B KaXk4om OKHe KaHana MOXKeT ObiTb pasmeleHo A0 4 pa3nnyHblX rpadukos. Kaxkaomy
rpaduky HasHavaetcAa ¢GopmaT npencTaBieHUMA WU Apyrve napameTpbl. MapameTtpbl 1
06BbEKTbI YyNpaB/ieHnA, OTHOCAWMECA K TpaduKy, npmuseseHbl B Tabanue 4.2.

padMKM B OKHeE KaHana MOryT pasmellatbCa B OAHOM 06nacTM c HanoxkeHuem. o
YMO/I4aHUIO OKHO KaHana COAEPKUT OAMNH rpaduk.

Y1o6bl 406aBUTL rpaduK B KaHaNe MHAMKALMWN HAXKMUTE HA NPABON NaHeNU NPOrpaMMHbIX
KHOMOK KHoMKy FpadumK. B ananorosoit popme FpadpuK Haxkmute NporpammHyto KHOMKY
[Dob6asutb rpaduk.

—T

9 3anyck
E Macwrab

Tpaduk

% KaHanol AKTUBHBIA rpatvk
2
)Q 5 @opMaT
— Fpadnb:u{ ®aza
. COXpaHATE MAKCUMyM
% Hacrpoiikn DTF e
MamaTe rpatdvka
Qﬂ Cucrema OTKN.
MaremaTuia
OTKN.

<= Pasmep meHio

Ona yoaneHusa rpaduka B KaHasle WMHAMKAUUM HaxXMuTe B AuanoroBoii dopme lpadumk
Ha*XMUTE KHOMKY YAanuTb rpaduk.

lpaduKam npucBamMBaeTcsi HaMMEHOBaHME, KOTOPOE He MOeT ObiTb M3MeHeHo. B
HaMMeHOBaHUU rpaduKa COAEPNKUTCA ero Homep. paduKM MMeHyloTCa caeayowmm
obpasom: pl, Mp2 ... [p4.

Kaxkgomy rpadumky MNpucBamMBalOTCA HayafibHble MapameTpbl: dopmaT, macwTtab, uBerT,
KOTOpble MOTyT 6bITb U3MEHEHbI M0/1b30BaTE/IEM.

e dopmaToM MO YMONYAHWUIO ANA BCeX rpaduKoB ABaseTcs Amnautyga nor
(amnnutyna B norapudmmyeckom maciutabe, ab).

o MacwTab no ymonyanuto asnsetcs — 10 4b B AeneHnu, 3Ha4eHNe ONOPHOM NUHUK
0 ob, nonoxeHne ONOPHON INHUM B LieHTpe rpaduKa.

e LigeT rpadmka onpeaensetca ero HOMepom.
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YcTaHOBKa NapamMeTpoB aHa/M3aTopa

4.1.5 Bblbop aKkTMBHOrO rpaduka

Beoa napameTpoB rpaduKa ocywecTBAAeTca A8 aKTUBHOro rpaduka. AKTUBHbIN rpaduk
NPUHAONEXUT aKTUBHOMY KaHasy, ero HauMeHOBaHMWE BblAE/IEHO WHBEPCHbIM LIBETOM.
MNepen ycTaHOBKOM NapamMeTpoB rpadmka Heob6XoAMMO Ha3HAYMUTb aKTUBHbIN rpaduK.

Ona Bblbopa aKTUBHOro rpadMka HaXMUTE Ha NpaBoi MaHe/NM MNPOrpammHbIX KHOMOK
KHOMKY MpaduK.

Tpaduk

% Kananei AKTHEHEIA rpadvK
2
@opHaT
W Fpad:u:n{ b
; COXpaHATE MAKCHMYM
% Hactpoitkn DTF Orgns
MaMATe rpaduka
ﬂﬂ Cucrema OTKn.
MaTeMaTHKa
<= Pa3mep MeHio OTK.

LLlenykom JNIEBOM KHOMKU MbILIN BblOEpUTE U3 CMUCKaA rpadumK, KOTOpbIM Heobxoaumo
Ha3HAYUTb aKTUBHbIM.

PadMK MOXKHO HA3HAYWUTb AKTUBHbLIM, LLENYKOM NEBON KHOMKM
MpumeyaHue MbILIK MO CTPOKe cOoCTOsHMA rpadumKa B rpaduyeckolrt obnactu
nporpammbl.

45



YcTaHOBKa NapamMeTpoB aHa/M3aTopa

Tabnvua 4.1 NapameTpbl U 06BEKTbI yrIpaBAeHUA KaHana

N HanmeHoBaHWe napameTpa nam obbeKkTa
1 [Jnana3oH ckaHWpoBaHUA

2 Yucno Touek

3 Monoca MY

Tabnunua 4.2 NapameTpbl U 06BEKTLI yNpaBaeHUa rpadumka

N HanmeHoBaHWe napameTpa nam obbekTta
1 dopmat npeacraBaeHmn

2 MacwTab, 3HaYeHne 1 NONOXKEHME ONOPHOM NUHUN

3 dNeKTpuYeckan anamHa, cmelleHue ¢asbl

4 MamaTb rpaduKa

5 Mapkepobl

6 Mpeobpa3oBaHne napameTpos
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YcTaHOBKa NapamMeTpoB aHa/M3aTopa

4.2 YCTaHOBKa namepaemMbix NnapameTpoB

4.2.1 S — napameTpsl

Mpwn aHann3e BbICOKOYACTOTHbIX Lienen MCnosb3ytoTca NOHATUA NASAIOLLEr0, OTPAXKEHHOIO
N nepeAaHHoro (BbIXOAHOro) curHana 6eryuien BoJHbI, PacnpoCTPaHAKLWENCA NO IMHUAM
nepegad (pUcyHok 4.1).

CTOMHIE Manatowui
CHrHan
,fb >[ Mcenenyemoe —:ll>
7 YCTpoWcTEO
Yé OTpaEKEHHEIA EEofHOR CUTHaN
CHIHan
PucyHok 4.1

M3mepeHnsa amnantygbl M $asbl NafatowWwero, OTPANKEHHOTO W BbIXOAHOMO CUTHANOB
NO3BONAOT NONYYUTb S — NapamMeTpbl UCCefyeMOoro YCTPOICTBa (MapameTpbl paccesHumsa). S
— NapameTpbl ONpPeaenatoTCA Kak OTHOWEHME KOMMNJIEKCHbIX aMNANUTYA, ABYX BOJH:

Boixoosiuas éonna na évieooe ' m

mn
Bxoosiwas eonna ma evisooe N

Peq).HEKTOMETp nmeet OA4UH M3MepMTeJ'IbeIl‘/JI noprT, KOTOpri;I ABNAeTCA UCTOYHUMKOM
CUTHaAa mn I'IpVIéMHVIKOM ana OTpa)'KéHHOFO CUrHana, Nn03TOMy NMO3BOJIAET U3MEPATb TOJZIbKO
511.

4.2.2 Bboibop popmaTa rpadpuka

PednektomeTp No3BosAeT 0ToOpaKaTb Ha IKpaHe n3amepsieMble S — NapameTpbl, UCNOb3YA
ABa Buaa ¢opmaTos:

e popmaT NPSAMOYro/ibHbIX KOOPAMHAT;

e popmat guarpammbl Bosbnepta — CmuTa.
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YcTaHOBKa NapamMeTpoB aHa/M3aTopa

4.2.3 dopmaT NPAMOYro/ibHbIX KOOpAUHAT

B popmaTte npsamoyrosbHbIX KOOPAMHAT NO OCK X OTK/IA4bIBAIOTCSA 3HAYEHUA CTUMYAA, @ NO
ocK Y — 3HaYeHUsA U3MepsAeMon BEMUYUHDI (PUCYHOK 4.2).

Mareperne

CTHMY

PucyHoK 4.2 MNMpamoyrosibHble KOOPAUHATbI

[na oTobparkeHUA KOMMIEKCHOTO 3HayeHWe U3mepsaemoro S—napameTtpa no ocu Y, oHO
AONXKHO 6biTb Npeobpa3oBaHO B AEWCTBUTENbHOE 4Mcio. PopmaTbl MPAMOYrO/bHbIX
KOOpAMHAT CcAyXaT Ans npeobpa3’oBaHMsA KOMMAEKCHOTO 3HayeHus S—napameTtpa
S =X+ ]-YB AENCTBUTENBHOE YMCNO, TAE:

® X — peasibHan YacTb KOMMJIEKCHOrO YMcna,
® Yy — MHMMas 4aCTb KOMMIEKCHOrO YMCAa.
dopmaT NPAMOYroNbHbIX KOOPAMHAT MNO3BO/AET BblbpaTb OAMH U3 AOEBATM BUAOB

npezcTaB/IEHNA U3SMEPAEMOM BE/INYMHbBI Ha ocn Y (Tabaunua 4.3).

K dopmaTty npAMOYrosibHbiX KOOPAMHAT OTHOCATCA TaK e U3MEPEHUs, NOoJIyYeHHble nocse
npeobpasoBaHns AaHHbIX M3MEpPEeHW B 4YacTOTHOM 06s1acTM B AaHHble BPEMEHHOM
obnactu. [ina 4ero Mcnosb3yeTcs MaTemaTUYecKkuit annapaT obpaTHOro npeobpasoBaHUA
dypbe.
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YcTaHOBKa NapamMeTpoB aHa/M3aTopa

Tabnvua 4.3 Bugbl GopmaToB NPAMOYrobHbIX KOOPAUHAT

KpaTtkoe EavHunua
HanmeHoBaHue
HanmeHOBaHUue Twun gaHHbIX No ocn Y n3mepeHusa
dopmarta
dopmarta ocn'Y
Moaynb S—napameTpa B
norapnemmyeckom maclutabe:
Amnautyaa 8 Amnantyaa
norapudmmyeckom or A=20-log|s| Neunben (nb)
maclTabe ’
S| =/x* +y?
1
Notepn & A= 5> (Return Loss)
Mn b
oTepu B Kabene kabene HDeunben (ab)
A=10-log|S|
KoadppuumneHt 1+ |S|
CTOsIYEN BOIHbI MO KCBH om = ﬁ be3pasmepHan
HaNPAXeHuIo - I
®a3a S—napameTpa B rpagycax ot
o o —-180° po +180°: ©)
asa asa Mpagyc (°
180 y
@ = —-arctg —
T X
da3a S—napameTpa B rpagycax,
®aza pacwmpeHHaa | ®asa pacwmp | AManasoH U3meHeHuAa pacwmpeH | Mpaayc (°)

HUM»Ke —180° n Bbiwe +180°

Bpemsa pacnpocTtpaHeHusa
CUrHana B Ucciesyemom

YyCTpOWNCTBE:
FpynnoBsoe Bpems t= do
re3 T do CekyHaa (c
3anasgplBaHuA do yHaa (c)
¢ = arctg Y ,
X
w=2r-f
S_
AMNAMTYA B MOAVfb napametpa B
. Amnantypa | nMHeiHom macliTabe:
NIMHEeNHOM Be3spa3smepHasn
NVH
macliTabe

S|=4/x*+y?
S|
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YcTaHOBKa NapamMeTpoB aHa/M3aTopa

4.2.4 dopmat gnarpammbl Bonbnepta—Cmunta

dopmat pguarpammbl Bonbnepta — CmuTa ucnonblyetca Ansa oTobparkeHuA 3HaYeHui
MMNEeSAHCOB NPU U3MEPEHMM MAPAMETPOB OTPAKEHWUA UCCNELYEMOTO YCTPOMCTBA.

PucyHok 4.3 Inarpamma Bonbnepta—CmuTa.

B dopmate pguarpammbl Bosnbnepta — CMMTa OTCYTCTBYET OCb YacTOT, OTCYET YacTOThl
NPOM3BOAMTCA C MOMOLLbIO MAapPKepoB.
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YcTaHOBKa NapamMeTpoB aHa/M3aTopa

Tabnuua 4.4 dopmat anarpammsl Bonbnepta — CmuTa

HammeHoBaHue
dopmarta

KpaTtkoe
HaMmeHoBaHue
dopmarta

Tun gaHHbIX HA MapKepax

EanHnua
n3mepeHma ocu
Y

MNonHoe BxogHoe
CconpoTuUB/IEHME

Bonbnept-Cmur

AKTMBHaA 4acCTb NOAHOIO
BXO4HOr0 CONPOTUBAEHMUA:

R = re(zex) ’
1+S

z =7,
&x Ol_S

Oom

PeaKTneHaA 4acTb NOAHOrO
BXOA4HOIo conpoTtnBneHUNA:

X =im(Z, )

Oom

JKBMBANEHTHAA EMKOCTb UNN
MHAYKTUBHOCTb PEaKTUBHOM
4YacTU CONPOTUBNEHMUA:

C=—i, X <0
X

Lzl, X >0
(0]

Papaga(P)

FeHpu(rH)

Zo — BOJIHOBOE CONPOTUB/IEHNE U3MEPUTENBbHOIO TPpaKTa. YcTaHOBKa Zp onucaHa B pasgene

5.2.6.
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YcTaHOBKa NapamMeTpoB aHa/M3aTopa

4.2.5 MopaaoK ycTaHOBKK popmaTa rpadumka

HaxkmuTe Ha NpaBoM NaHen NPOrpPamMMHbIX KHONMOK KHOMKy FpadumK.

@opMaT

B Kavans AKTHEHBI rpatik KCBH ]
2
Mopuar AMONUTYZa nor

"\M Ipaduk ©aza

MoTepw & kabene
COXpPaHATE MAKCUMYM

3P Hacrpoiiku DTF OTKn. BonenepT-CMUT
MamATe rpaduia
Qﬂ Cucrema OTKn. DTF KCBH
EETEMETHKE DTF Amnn nor
<= Pasmep MeH0 T -

Onsa Bbibopa dopmata rpadumka WENKHUTE JIEBOM KHOMKOM MbIWIN MO MO0 NapameTpa
dopmar.

B auanorosoin popme Popmart BbibepuTe Heobxoaumbli dopmat rpaduKka M 3asepluunTe
BBOA, Ha*KaTmem Ha KHonKy OK.
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YcTaHOBKa NapamMeTpoB aHa/M3aTopa

4.3 YcTaHOBKa MaclwTaba rpadpukos

4.3.1 MacwTab NnpAMOYronbHbIX KOOPAUHAT

MacwTab npAmMoyrosbHblXx GOPMATOB YCTAHAB/AMBAETCA C MOMOLLBIO  CNeayHoLLMX
napameTpos (pUCYHOK 4.4):

e MacwrTab rpaduka;
e Be/I4uMHA ONOPHOTO YPOBHS;
e [lonoXKeHMe ONOPHOM NNHUW;

e Yycno geneHuin ceTku.

LleHa geneHua 19'3 TeneHnA
MaclTaba
rpacmka ’i g | cem
Z
5 _ B MMoncHeHe
HSE:ELH ») { e | ONOPHOW
b 4 MMHKK
3
2
1
0

PucyHok 4.4 Macwtab npaMoyrosibHbiXx KOOpANHaT
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YcTaHOBKa NapamMeTpoB aHa/M3aTopa

4.3.2 MNopaaoK yCTaHOBKK MacluTaba NpaAMOYrosibHbIX KOOpAUHAT

MacwTtab ycraHaBAMBaeTca AnA Kaxaoro rpaduka KaHana. lNepepn ycTaHOBKOW maclutaba
Heo6X0AMMO Ha3HAYUTb aKTUBHbIN rpaduK.

[na Bbi3oBa ananorosoit ¢opmbl Macwtab HaxkmMuTe Ha NPaBON MaHeNU NPOrPaMMHbIX
KHOMOK KHoMKy MacwiTtab6.

Macurrab

’m Crumyn

9 3anyck 2
< v
43 *fnen
Macwrab /A
60

L Henexuii OnopHaA NUHKA
10 5
W Ipadmk SNeKTPUYECKENA Z3[8PHKa
0nc
§B= Hacrpoiiku DTF Crewerne bazsl . .
U o

Onsa ycTaHoBKM macwiTaba rpaduKka WENKHUTE 1E€BOM KHOMKOW MbILLIW MO MOJI0 NapameTpa
Macwrab. Beeante 3Ha4yeHMe ¢ NOMOLLbIO LMPPOBOM KNaBMaTypbl.

[nA yCTaHOBKM OMOPHOro YPOBHA LLENKHUTE /IEBOM KHOMKOM MbIWK MO MO0 NapameTpa
OnopHblii ypoBeHb. BBeanTe 3HaYeHMe ¢ NOMOLLbIO LMPPOBOI KNaBuaTypbl.

[NA yCTaHOBKM NMONOMKEHUA OMOPHOM NNHUWN WENKHUTE NEBOM KHOMKOM MbIWM MO NOJIO
napameTtpa OnopHas AMHUA. BBeanTe 3HaUYeHMe C NoOMOLLbIO LMPOBOM KNaBuaTypbl.

v 1 o . o o
[LNs YCTaHOBKM Yncna Aenenmii * BepTUKanbHOM ocv rpaduKa LWENKHUTE N1EeBOM KHOMKOIA

MbIlLX MO MoAo napameTpa J[eneHuit. BeeauTte 3HayeHMe C nomoulbio LUUPOBOM
KnaBmaTypbl.

2 Yucno p,eneHmZ BANAET Ha BCe Fpa(bMKM KaHana.
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YcTaHOBKa napameTpoB aHaan3aTopa

4.3.3 MacwTab Kpyrosbix KOOpAMHAT

MacwTtab agmnarpammbl Bonbnepta-CMuTa yCcTaHaBAMBAETCS yKa3aHMEM paguyca BHeLlHewn
OKPYXHOCTM (PUCYHOK 4.5).

i R\\ Maciutab
/ \

s -

PucyHokK 4.5 MacwTab KpyroBbix KoopauHaT

4.3.4 MNopsaaoK YCTAaHOBKKU MacluTaba Kpyrosbix KoopauHaT

[na ycTaHOBKM macwTaba KpyroBbix KOOPAMHAT HAXMWUTE Ha MpaBok NaHenu
NPOrpaMMHbIX KHOMOK KHOMKy MacwTa6.

»
[ Crurayn
9 3anyck 2

- v
45 *fgen
Macwrab /A
ED

KaHankl =
eneHun OnopHaA NuHWA
10 5

Macwrab

m padmk 3NeKTPHUYRCKEA ZafepHKa . . . .
0nc

e e | | [
U o

LLIENKHUTE NeBOM KHOMKOM MbilK MO No/to napametpa MacwTab.

BBeguTe 3HayeHMe C MOMOLLBLI UMPPOBOM KnaBuaTypbl. 3aBeplunTe BBOA HaXKaTuem
KHonKu OK.
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4.3.5 OyHKUMA aBTOMACWITabnpoBaHuA

YcTaHOBKa NapamMeTpoB aHa/M3aTopa

®PyHKUMA aBTOMACLWITAOMPOBAHUA CAYKWUT [AA aBTOMATMYECKOro Bblbopa macwTtaba
rpadmka TakMm obpasom, 4Tobbl rpadmnK N3MepsiemMon BeIMYMHbI NMOAHOCTBLIO YKAaAbIBaACA

B noJsie rpadumka, 3aHMmasn 60blLUyIO ero 4yacTb.

B npAmMoyronbHbIX KOOpAMHaATax NOACTpauBaloTCcA ABa NapameTpa: macwTab rpaduka u
OMNOPHbIA YypOBEHb. B KpyroBbix KoopAMHaTax aBTOMAaTMYeCKM BblibUpaeTca paauyc

BHELUHEWN OKPYXKHOCTW.

Ans aBTOMaTuuyeckoro Bblbopa MaclwTaba HaKMUTE Ha NPaBOM MaHENU MNPOrPAMMHbIX

KHOMOK KHoMKy MacwiTtab6.

’M CTurmMyn

9 3anyck

#ﬂ Cucrema

§= Hacrpoiiku DTF

AKTHBHLIA rpaduk
2
Macwrab

ED

[enexui OnopHaA NuHWA
10 5

SNeKTPUYECKas ZaNEpKKa

0nc

CMeweHne tassl . .
U =3

B amnanoroson popme Macwitab HaxkmuTe Ha KHOMNKY ABTOMacLuTab.
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YcTaHOBKa NapamMeTpoB aHa/M3aTopa

4.3.6 OyHKUMS aBTOMATMYECKOro BbIbOpa ONOPHOro YpoBHA
DYyHKUMA CAYXKUT AN aBTOMATMYECKOro Bblbopa OMOPHOro YPOBHS B MPSAMOYFOJIbHbIX
KoopAMHaTax.

Mocne npumeHeHWA [AaHHON QYHKUMM TpaduUK M3MepsAemMolr BeNUYUHbI U3MeHAeT
BEPTUKANbHOE NONOXKEHWe, 4YTODObl CpeaHW ypOBEHb MPOXOAWA MO UEHTPY rpaduka.
MacwTab rpadumka He n3meHaeTcs.

[na aBTOMATM4YeCcKoro BbIOOpPAa OMOPHOrO YPOBHA HaXMWTE HA MNpPaBOW NaHeu
NPOrpaMMHbIX KHOMOK KHOMKy MacwTa6.

»
g Crmneyn
9 3anmycK 2
" e
45 °/gen
Macwtab /A
ED

[enexui OnopHaA NuHWA
10 5
W Mpadmk SNeKTPHYECKaR ZaepxKa
0nc
§B Hacrpoiikm DTF CMeuwenne tazkl . .
U o

B amnanorosoi popme Macwitab HaxkmuTe Ha KHOMKY ABTO ONOPHbIA YPOBEHD.
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YcTaHOBKa NapamMeTpoB aHa/M3aTopa

4.3.7 YcTaHOBKA 3N1EKTPUYECKOM 3a4ePrKKM

DYHKUMA 3SEKTPUYECKOM 3a4epXKU CAYXKUT ANA 3a4aHuA BeIMYMHbI KOMMEHcauuu
3/IEKTPUYECKOM ANMHbI YCTPOMCTBA. 3a4aHne AaHHON BENYMNHbBI CAYKUT ANA KOMMEeHcaumnu
3/IEKTPUYECKOM ANMHbI YCTPOMCTBA MPU M3MEPEHUSAX OTKAOHEHUS ¢asbl OT ANHEMUHOro
3aKOHa. BennymHa KomneHcaumm sNeKTpPUYeckom AanHbl 3a43ETCA B CEKYHAAX.

Mpy 3agaHUM He HyNeBON 3S/MEKTPUYECKOM 3a4epKKUM — 3HayeHuMe S—napameTpa
npeobpasyeTca B COOTBETCTBMM C POPMYNOIA:

j-27-f-t
S=S.e'" , The:

f—uvacrora, 'y,

t — aNeKTpuyeckana 3agepxKKa, cek.

dNeKkTpUYeckan 3adeprKKa 3a4aétca Ans Kaxkgoro rpaduka otaenvHo. lMNepen 3agaHuem
3/IEKTPUYECKOM 334EPKKN HEOOX0AMMO Ha3HAUYNTb aKTUBHbIN rpaduK.

[NnA yCTaHOBKM 3/1EKTPUYECKON 33a[EPKKM HAKMUTE Ha NPaBOW MaHeNuM NpPorpaMmmHbIX
KHOMOK KHoMKy MacwiTtab6.

»
g Crmneyn
9 3anmycK 2
" e D
45 °/pen
Macwrab L
60

Henexuii OnopHaA NUHKA
10 5

R Tpaduk 3NeKTPUUBCKAR Z3ALPHIE
0nc

§B Hacrpoiikm DTF Crewerne bazsl . .
U o

LLLENKHMTE NeBOM KHOMKOM MbIWK NO MO0 INEeKTPUYECcKan 3agepiKKa. Beegute 3HayeHne
C NOMOLLbIO LMPPOBOI KNaBMaTypbI.
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4.3.8 YcTtaHOBKa cmeleHna pasbl

YcTaHOBKa NapamMeTpoB aHa/M3aTopa

PyHKUMA cmeleHnA $asbl CAYKAUT JAA 3a4aHUA MOCTOAHHOIO cMmelleHuA rpadurKka ¢asbl.
BennunHa cmeweHuna dasbl 3a83€TcA B rpagycax gna Kaxkaoro rpadumka otaensHo. Mepep,
3agaHnem cmeleHma gpasbl He0OX04MMO HA3HAYUTL AKTUBHbIN TPAdUK.

[Ona ycTaHOBKM cmeleHMA ¢asbl HAa*KMUTE HA NpPaBOM MaHeAM NPOrPaMMHbIX KHOMOK

KHOMKy MacwTa6.

’m Crumyn

9 3anyck

m= Hacrpoiiku DTF

#ﬂ Cucrema

Macwrab

AKTHEHBIA rpaduk

2

MacwTab

45 °/pen

OnopH ypoBeHE

6 o

OeneHui CnopHaA NUHKWA
10 5
SNEKTPHUYECKIA ZadepxKa

0 nc

CMeleHre dazkl . .
U o

LLIENKHNTE neBOM KHOMKoOM mbliiwn no nonwo CmeweHue ¢asbl. Beeaute 3HayeHue c

NoMOLLbIO LUMPPOBOI KNaBMaTypbl.
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YcTaHOBKa NapamMeTpoB aHa/M3aTopa

4.4 YcTaHOBKa NapaMeTpoB CTUMY/IMPYIOLLLErO CUTHaNa

YcTaHOBKa MapameTpoB CTUMYya NMPOU3BOAUTCA A/ KaxKAoro KaHana. Mepesn ycTaHOBKOM
napameTpoB CTUMY/Ia KaHana HeobxoAMMO BbIBPaTh KaHa/l B Ka4eCcTBe aKTUBHOTO.

4.4.1 Bbibop TMNa CKaHNPOBaHMA

Ha)KmuTe Ha NpaBol NaHeAn NPOrPaMMHbIX KHOMOK KHOMKy CTumya.

\n_'? Crapt
9 3anyck 85 Mry
Cron
|E MacwwTab LIl
Hayano wHTepBana
KaHanbl
KoHeu wHTepeana
M Mpadmk Uncno Touek
201 NorapudMuyeckuii
m= Hacrpoitkn DTF MoWHoCTE c .
ErMeEHTHBIA
Bhicokan
Q“ e THN CKaHMPOBHMA D6paTHIii X0
TIMHEHBIA OTKN.

B auwanorosoii ¢opme Crumyn WENKHUTE IEBON KHOMKOM MbilKM no nosawo Tun
CKaHMPOBAHMUA.

BbibepuTe HYKHbIA TUN CKaHMPOBaHWA B Auasnorosoir ¢opme Tun CKaHUPOBaAHUA W
Ha*kKmuTe Ha KHonky OK.

BbibOp CErmeHTHOro TWNa CKAaHWPOBAHMA fAenaeT AOCTYNHOW
lNpumeyaHue KHonKy Tabauua cermeHToB B Ananorosol popme Crumyn. PaboTa
C Tabnmuei cermeHTOB onucaHa B NyHkKTe 4.4.6
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4.4.2 YcTaHOBKA AMana3oHa CKaHMPOBaHUA

YcTaHOBKa napameTpoB aHaun3aTopa

ﬂ,ﬂﬂ YCTAaHOBKW Ha4a/Z1bHOIro nMan KOHe4YHoro 3Ha4vyeHnA Anana3oHa CKaHNPOBaAHUNA HaXXMUTe

Ha NPaBOM NAHENN NPOrPAaMMHbIX KHOMOK KHOMKY Ctumyan.

f"'l""l CTumyn
9 3anyck

% Hactpoiikn DTF
ﬁﬂ Cuctema

<= Pazamep MeHo

CTumyn

Crapt
85 MIy

Cron
5.4 Ty

Hauyano WHTepeana
-1.498962 M

KoHel mHTepeana
1.498962 M

Yucono Touek
201

MoWwHOCTE
Buicokan

TUN CKAHWMPOBAHWA
JNIMHEAHBIA

85

MI'y

B ananoroson popme CTUMyn WENKHUTE N1€BON KHOMKOM Mbilwu nog nosato CrapTt nam Cron,

COOTBETCTBEHHO.

BeeauTe Ha undpoBoi KnaBmnatype Tpedbyemyto BennumHy. MNpu HeobxoammocTu, Bbibepute
eanHuLy nsmepeHusa. Tekyllas eanHULA U3MeEPEeHUs oTobparkaeTca cnpasa oT Nosia BBoAa

UMPPOBbLIX 3HAYEHUN.
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YcTaHOBKa NapamMeTpoB aHa/M3aTopa

4.4.3 YcTaHOBKA KO/IMYECTBa TOUYEK

[N yCTAaHOBKM KOAMYECTBA TOYEK HAXMWUTE HA NPABOM NAHENM MPOrpaMMHbIX KHOMOK
KHOMKy Ctumyan.

b o
9 3anyck 85 MI'y
Cron 10001
lﬁm ‘ - 5.4 My
Macwrab
Hauano uHTepeana 1601
-1.498962 M
% KaHansi 801
KoHel mHTepeana
W 1.498962 M 401
T\ Tpaduik Yucno Touek
% Hactpoiikn DTF MowHoCTE 101
Buicokan
ﬂg CucTeMa Tun CkaHMpoEaHNA
JNIMHEHHBIA

<=> Pa3|‘-'1E'D HEo - -

B ananorosoi ¢popme CTUMyA LWENKHUTE NEBOM KHOMKOM MbILWK NO Moo YUCno Touek.

B ananorosoii popme Yncno touek Bbibepute Tpebyemoe KOMUYECTBO TOYEK U HaXKMUTe
KHOMKy OK.

4.4.4 YcTaHOBKaA MaKCMMaAIbHOTO 3Ha4YeHwuA PaCCTOAHUA Ao
noBpexaeHua

B pemme uamepeHus pacctosHus o nospexgeHua (DTF) mamepeHMAa B 4acTOTHOM
obnactn obpabatbiBaloTCA MaTeMaTUYECKMM anroputmom obpaTtHoro npeobpasoBaHuA
dypbe. Pesynbtatom 310N 06paboTKM ABNAIOTCA AaHHbIE, NPeAcTaB/eHHblE BO BPEMEHHOM
obnactn. Mpun wm3BectTHOM KoadPULMEHTE YKOPOYEHMA Kabena, WHTepBanbl BPEMEHMU
MOXHO NepecymnTaTb B PAaCCTOAHUA.

YT0oObl BKAOUMTL PEXMM U3MEPEHUS PACCTOAHMA A0 NOBPEXAEHUA HeobxoanmMo BbibpaTb
¢dopmart rpadumka DTF KCBH nan DTF Amnn nor. Boibop popmaTa rpadurka onncaH B nyHKTe
4.2.

®PyHKUMA Npeobpa3oBaHUA MO3BOJIAET YCTAHOBUTL AMANA30H U3MEPEHU BO BPEMEHHOM

obnactb B npeaenax nepumoga OAHO3HAyHOCTU. [lepnos OAHO3HAYHOCTU AT
onpegenAaeTca warom M3MepeHVH7I B YacTOTHOM obnacTu:

AT = 1 _ N -1 |
AF |:max o |:min ) AS

N —4ncno Touek U3MepeHun,
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YcTaHOBKa NapamMeTpoB aHa/n3aTopa

Fmin — Ha4anbHaA 4YacToTa CTUMYANa,
Fmax — KOHEYHAA YacToTa CTUMYAa.

Mepuoa OAHO3HAYHOCTU MEPEeCcUYUTbIBAETCA B MAKCMMa/ibHOE 3HaYeHWe pPacCToAHMA A0
noBpeXKAeHUA:

C-V,-AT C-V,(N-1)
)

DITF = =
2 2«(F —F .
1 EE min
, roe:
C — cKOpOCTb CBETA B BaKyyMe,
Vp — KoadpduumeHT ykopoueHus kabena (Velocity Factor)
Monb3oBaTeNb MOKET YCTAaHOBUTb B KAaYeCTBE MAaKCMMaJIbHOrO PacCTOSHUA 3HAYEHME, He
npesblwatouiee seandmHbl DTF .

YBennunTb MaKCMMmanbHoOe 3HayeHue pacctoAHnA A0 noBpexXaeHna MOXKHO I'IyTéM
YMeHbLWEHNA Wara no 4acrtoTe.

Ecam «Crapt» = 300 Mrly, «Cton» = 600 MI'y, KOIMYECTBO TOYEK —

Moume 10001, KoadppuumeHT yKopoueHms = 1, TO MaKcMmanbHoe
P P 3HaYeHMe pPacCToAHMA A0 nosBpexkaeHua pasBHO 4996.5 m, T.e.
OKOJ/10 5 KM.

[N yCTaHOBKM MaKCMMa/ibHOTO PacCTOAHMA A0 NOBPEXAEHNA HAXKMUTE HA NPaBOM NaHeun
NPOrpaMmmHbIX KHOMOK KHOMKy CTumyan.

{'P Crapt
9 3anycK 85 MIuy

Cron

E Macwab 241

Hauano wHTepeana

-1.498962 M

% KaHanb
KoHel mHTepeana
1.498962 M

S e Yucno Touek
201

YB Hacrpoiikn DTF MOWHOCTE
Buicokan

#’ Cucrema TN CKAHWPOBAHKA

o JNIMHEAHBIA
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YcTaHOBKa NapamMeTpoB aHa/M3aTopa

B auwanorosoit ¢opme CTUMyn WENKHUTE NEBON KHOMKOWM MbiwM no nonsm Hauano
MHTepBasna UM KoHeuw wuHTepBana. Beegute Ha uudpoBoi Knasmatype Heobxoammoe
3HayeHue.

EAMHMUA M3MepeHUs MAKCMMAJIbHOTO PACCTOAHUA MOXKeT bbiTb
Mpumeyarue Bblpa’KeHa B CEKyHZax, meTpax mam ¢yTtax, B 3aBUCMMOCTU OT
BbIOOpa eAnHULbI N3MepeHuA B NyHKTe Hactpoiiku DTF.

4.4.5 YcTaHOBKA BbIXOAHOM MOLWHOCTH

YpoBeHb BbIXOAHOM MOLLHOCTU pedaekTomeTpa MOXKeT NPUHUMATb ABa PUKCUPOBAHHbIX
3HayYeHuA. BbICOKMIA ypOBEHb COOTBETCTBYET MOLLHOCTM MUCTOYHMKA CUrHana muHyc 10
AB/MBT, a HU3KUIA yPOBEHb COOTBETCTBYET MOLWHOCTU MUHYC 30 A6/MmBT.

[na yCTaHOBKM BbIXOAHOM MOLLHOCTM HA*KMUTE Ha NPaBOM NMaHeAM NPOrpamMmHbIX KHOMOK
KHOMKY CTumyn. B ananorosom okHe CTUMYA LLENKHUTE MbILLIKOM MO No/to MOLWHOCTb.

{? Crapt
9 3anyck 85 Mry

Cron

E MacwTab >4

Hauano wHTEpEaNa

-1.498962 M
% KaHank

KoHeu wHTepeana

1.498962 M MolUHoCTE
% Ipacpuk Yncno Touek

201 BrixogHaA MOLWHOCTE
% Hacrpoiikn DTF MowHocTs Buicokan

Buicokan BY Boixoa
ﬂ'ﬂ CucTema TN CKEHWPOB3HNA B,

JIMHEeRHLIA

B ananorosoit dopme MOLHOCTb LIENKHUTE IEBOM KHOMKOW MbIWK Mo nonto BbixogHasa
MOLLHOCTb, YTOObl MEPEeKNUYUTb BbICOKMMA YPOBEHb BbIXOAHOM MOLLHOCTM HA HWU3KUMK
YypOBEHb 1 HA06OPOT.

B cTpOKe coCcToAHUA KaHana Takxe 0To6pa>|<eH YCTaHOBﬂeHHbIVi ypoBEHb BbIXO,CI,HOﬁ
MOLHOCTW.

MowHocTe Hu3KasA MOWHOCTEL BhlICOKas

H@Kaﬂ CTcC BBI%CP)KaH CTc
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YcTaHOBKa NapamMeTpoB aHa/M3aTopa

4.4.6 PepaktTMpoBaHue TabaunLbl CEBrMEHTOB

Tabnuua cermeHTOB onpegenAeT 3aKOH CKAaHWPOBAHWUA, KOr4a BK/AKOYEH pPEXUM
CErMeHTHOro CKaHMPOBaHMSA.

Buapl Tabanubl cermeHTOB nNpuBeAEeHbl HuxKe. Tabavua CcermeHToB WMeeT Tpu
06A3aTeNbHbIX KOJIOHKM — YaCTOTHbIM AMana3oH M YMC/IO TOYEK CKaHMpoBaHuA. Tabauua
CErMeHTOB MMeeT aBe Heobs3aTesNbHbIX KOJIOHKM, KOTOpble MOTYT ObiTb BKAOYEHbI MU
CKpbITbl — nonoca N4 n 3ageprxKa.

Tabnla CerMeHToR Tabnla CerMeHToR

Hicno Monoca  3agepsk
CTapT CTon koo Touek CTapT CTon TENETE ny
. 85 My 85 My 2 . 85 My B85SMy 2 10Ky OmMc
DANETR TabnKMYHoD 3ajepHka TabnMYHD DANETR TabnKMYHoD 3ajepHka TabnMYHD
e, DT, Bien, B,

Karkpas cTpoka Tabanubl onpeaenser ogmMH cermeHT. Tabnua MoOXKeT CoAiepKaTb OT OZHOM
[0 HECKOJIbKUX CTPOK. YUCNO CTPOK OrpaHMYEHO CYMMAPHbIM YMCIOM TOYEK BCEX
cermeHToB — 10001.
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YcTaHOBKa NapamMeTpoB aHa/M3aTopa

Ona pefakTMpoBaHUA TabauLbl CErMEHTOB HaXXMUTE HA NPABOM NAHeNM NPOrpaMMHbIX

KHOMOK KHOMKy Ctumyan.

’m Crumyn
9 3anycK
'Em Macwtab

% KaHansl
M Ipadmk

§B Hacrpoiikn DTF
#’u Cucrema

<= Pazmep MeHwo

CTapT
85 My

CTon
5.4y

Havano mHTepsana
-1.498%62 M

KoHel 1HTepBana
1.498562 m

YMcno ToYek
1601

MoLHOCTE
Bricokan

Tun cKaHPOBaHMA
CermMeHTHEI

CTapT
1 85Mhy

2 130 Mry

CANETR TabMAYHD
DT,

TafnMua CerMeHToR

CTon
150 My,

750 My,

3ajepka TatnMYHD

e,

HWcno Toqek

101

BKAtOUNTE PEXKMM CErMEHTHOIO CKaHNMPOBaHMA No YacToTe (CM. NYHKT 4.4.1).

HaxmuTe Ha nporpammHyto KHoMKy Tabauua cermeHTOB.

Y106bI 006aBUTL HOBYIO CTPOKY B Tabauuy CErMeHTOB HaXXMuUTe B AuanoroBoit dopme
Tabaunua cermeHTOB NPOrpamMMHyHo KHOMKY [,06aBUTb.

YT106bI YAANUTL CTPOKY B TaB/IMLLE CErMEHTOB HAaXKMUTE MPOrPaMMHYH0 KHOMNKY YAanuTb.

Y106bI [06aBUTL MAM yaanuTb M3 Tabauubl cermeHToB ¢uabTp MY WENKHUTE neBol

KHOMKOW MbiLK Mo nosio Puabtp Tabn

UYHO.

YT106bI 006aBUTL AW YAANUTb U3 TabAWULbI CETMEHTOB 3aEPXKKY UIMEPEHUS LWENKHUTE
JIEBOM KHOMKOM MblLLN Hag, nosem 3ageprKKa TabanyHo.
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YcTaHOBKa NapamMeTpoB aHa/M3aTopa

[ns BBOAA NapameTpoOB CErMeHTa — HaBeauTe yKasaTe/lb Ha AYEenKy U BBeAUTE YncaoBoe
3HauyeHue. [MepemelleHme No TabanLe CEerMeHTOB TaKXKe BO3MOMKHO NPU NOMOLUY KNaBuLL:
«T», «l», «—», «—», MO0 B NOMOLLBIO MbILN — HaXKaTb NIEBYID KHOMKY MbIWN HaA,
AYeKoM TabanLbl M NOTAHYTb B HYXKHYO CTOPOHY.

YacToTHble AManasoHbl  OTAEAbHbIX CEerMeHTOB He MmoryT

lNpumeuyaHue
nepecekaTtbcsa.

Tabnnuy cermeHTOB MOXKHO COXPaHWUTbL Ha AUCKe B ¢daline ¢ pacwmpeHnem *.seg u 3atem
3arpysuTb.

YT106bl COXpaHWUTL Tabauuy cermeHToB B dain HaxkmuTe B Auanorosol ¢popme Tabauuya
CErmeHTOB NPOrpamMmHyto KHONKy COXpaHUTb.

Tabnla CerMeHToR

CTapT CTon koo Touek

1 |83 My 150 My, 101

DANETR TabnKMYHoD 3ajepHka TabnMYHD
e, DT,

YT10bbl BOCCTAHOBUTL Tabnauuy cermeHToB M3 ¢daina Hakmute B AManorosoin popme
Tabnuua cermeHTOB NPOrPaMMHYHO KHOMKY 3arpysuTb.
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4.5 YnpasneHune 3anyCKOM CKaHUPOBAHMA

PeKMM 3anycka CKaHMPOBAHMA OnpeaenseT 3anyck CKaHMPOBaHMA BCeX KaHanoB. KaHasnbl
MOryT paboTaTb B OAHOM M3 TPEX PEKMMOB 3aMyCKa CKaHMPOBAHMA:

e MoOBTOPHbIA — 3aMycK NPOM3BOAUTCA KAXKAbIM pa3 Npu 3aBeplleHuM UMKAa
CKaHMPOBAHMA B KAXKAOM KaHase NHANKALMY;

.OAHOKpaTHbIVI — 3anyck npoussoauTCA OAOHOKPATHO U, Nocne 3aBeplleHunA
CKaHMpPOBaHUA, TpUrrep nepexoanT B COCToOAHNE OCTaHOB,

e OCTaHOB — CKaHUPOBaHWe OCTaHOBAEHO. 3anyCcK He NPOU3BOAMUTCA.

CurHan 3anycka oTHOCUTCA K pedneKTOMETPY B LLe/IOM U BAUAET Ha 3amnycK BCEX KaHaNoB.
Ecan oTKpbiTo 60/1ee 04HOro KaHana WMHOMKaAUMM, TO CKaHMPOBAHME B Ka*KAOM W3 HUX
6yaeT nponcxoauTb No oyepean.

MCcTOYHMKOM 3anycKa CKAaHUMPOBAHWUA MOXKET OblTb BHYTPEHHWUIA TPUITEP, BHELHUNA TpUITEP
WAWN CUTHAA NO WWHE ynpaB/ieHua, nepedaHHbii yepes COM/DCOM.

MICTOUHIK, 2

3anycK

F"l""l Crumyn BHy ToeHHMiA
PexuM zanycKa
9 3anyck
iy WCTOYHKK Zanycka
\“_? BHYTDEHHMIA LkHa

‘Em MaciiTab

[nA yCTaHOBKM COCTOAHMA TPUITEpa 3amnycka HaXKMWUTe Ha NPaBOM NaHenM NPOrpamMmHbIX
KHOMOK KHOMKY 3anycK.

Pexum zanycia

3anycK

m CTumyn
PexuM zanycKa

Cron
9 3anyck

MCTOMHKK Zanycka
BHYTpEHHWIA

MOBTOPHLIA

B ananorosoi ¢opme 3anycK WENKHUTE NEBON KHOMKOM MbILK MO Noato Pexxum 3anycka.

=
[s1)
(o]
E
=
o
[=)]

Boibepute B pguanoroson dopme Pexkmm 3anycka Tpebyembll pexum M HaxkmuTe Ha
KHonKky OK.

3akpoiiTe gnanorosyto bopmy Pexkmm 3anycka Ha)kaTvem Ha KHonky OK.
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Mpwu BbiGOpe pexkMma OAHOKPATHbIN, 3aNyCK CKaHMPOBAHUA NPOM3BOAUTCA Ha*KaTMeM Ha
NPOrpaMMHYIO0 KHOMKY Py4yHOM 3anycK Ha NpaBoi NaHenu nporpaMmHbIX KHOMOK.

ﬁn Cucrema
<= Pa3smep meHio

9 PyuHoit 3anyck
.

Y
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YcTaHOBKa napameTpoB aHan3aTopa

4.6 dunbTpayma

B pasgene meHwo «dunbTpauma» NpousBoaMTCA YCTaHOBKa nosocbl MY, ycpegHeHua u
CrNaXKMBAHWUA U3MEPEHUIA.

4.6.1 YcTtaHoBKa nosocbl MY

MNonoca MY onpegendaer NoAOCYy NPONYCKaHUA M3IMEPUTENIbHbIX NPUEMHUKOB. LLUMpuHa
nonocbl MY MoXKeT NPUHUMATDL pag cneaytowmx 3Hadenumin: 0.1, 0.3, 1, 3, 10 n 30 Kl'u,

CyxxeHne nonocbl MY no3BonAeT CHWU3UTL COBCTBEHHbIE WyMbl, M pacwnpuTb
OVHAMWYECKMA AMana3oH WM3MepeHUW, Npu 3TOM  YBE/NYMBAETCA BPEMA WU3MepeHuA.
CyKeHune nonocobl n3ameputenbHoro dpunbtpa B 10 pas NpMBOAUT K CHUMKEHUIO YPOBHA LYMA
npumepHo Ha 10 gb.

MNonoca MY 3amaétca gna Kaxaoro KaHana otaenbHo. lNepen 3agaHvem nonocbl MY
HeobXo0AMMO Ha3HauYUTb aKTUBHbIM KaHan.

Ana yctaHoBKM nonocbl MY HaxKmMuTe Ha NeBOM MaHeNM MPOrpPaMMHbBIX KHOMOK KHOMKY
dunbTpauymsa.

Monoca N4 30wy
OuneTpauwuna Y 10 kly
{f? YcpegHeHue 10 xru
o o o
DAKTOP YCPEAHEHUA
10
Ananuz @ .
CraaxueaHue
OTKn. 3007y
. L.
Dainel AnNepTypa CrNaxWBaHUA
! 100 Ty
1 %
=
e = e | _omea |[ oc |

Y1obbl ycTaHOBUTL nosiocy MY WENKHUTE NeBOn KHOMKOM mbiwn no nonto Monoca MY.
BbibepuTe nonocy MY Ha ananorosoit Gopme U HaxkmuTe Ha KHomnKky OK.

4.6.2 YcTaHOBKa ycpeaHeHUA
YCcTaHOBKa YyCpeAHeHMA AeNCTBYET aHa/IoTMYHO Cy)XeHuto nonocebl MY, oHa nosBonser
CHU3UTb COOBCTBEHHbIE LWYMbI, M PAcLUMPUTb ANHAMMUYECKMI AMANA30H U3MEPEHWIA.

YcpegHeHMe B KakAOM M3MepsAeMoi TOouKe MpPouM3BOAMTCA 3a HECKOJIbKO LMKNOB
CKaHMPOBaAHMA METOA0M 3KCMOHEHLMabHOIO OKHa.

YcpeaHeHne 3aaéTcA ONA KaXKAoro KaHana oTaenbHo. lNepen 3agaHuem ycpegHeHua
HEeo6X0AMMO Ha3HaUYNTb aKTUBHbIN KaHan.
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ﬂ,ﬂﬂ YCTaHOBKK yCpegHeHUA HaXXMUTE Ha IeBOM naHenn NPOrpaMMHbIX KHOMOK KHOMKY

dunbrpayms.

KanubpoBka
OuneTpaumMa
Mapkep {?

AHanus

Qains

MNeyaTb

»a4

To fod B N <

Monoca M4
10 Ky,

YCpegHeHwe
0.

DaKTOp yCpeaHeHua
10

CraaxueaHve
0.

ANepTypa criaxHBaHuA
1 %

YT06bl BKOYUTL YCPEAHEHME - LLENKHUTE NEBOM KHOMKOW MbiLLM NO Noto YcpeaHeHue.

YT06bl M3MEHUTb GAKTOP YCPeaAHEHUA WENKHUTE JIEBOM KHOMKOW MbiliK Mo noato Pakrop
ycpepHeHua. Beeante 3HauyeHMe ¢ NOMOLLbIO UMPOBOI KNaBMaTypbl.

4.6.3 YcTaHOBKA CrnaXXmMBaHusa

CrnaskMBaHue OCyLWEeCcTBAAeTCA MNYTEM ycpegHEeHUA pPe3ynbTaToB W3MEPEHMUI COoCeaHWUX
TOYeK rpaduKa CKONb3ALWMM OKHOM. LLnpunHa oKHa (anepTypa) 3a4aéTtca noib3oBaTesiemM B

NPOLEeHTaxX OT Yncna Touek rpaduKa.

CrnaskMBaHue He YyBeAMYMBAET OUHAMMYECKUMI [AnManasoH usmepeHus. CraarkmpaHue
COXpaHAeT cpeaHuI ypoBeEHb rpaduKa, yMeHbLUIas LWYyMOBbIe BbIBpOChI.

CrnaxuBaHue 3a4a€TcA ANA Kaxkaoro rpaduka otaenbHo. Mepeq 3agaHNeM CraaxKnMBaHUA

Heobxo4MMO Ha3HaUYNTb aKTUBHbIN rpaduK.
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YcTaHOBKa NapamMeTpoB aHa/M3aTopa

Ona yCTaHOBKU Cr/1aXKMBAHMA HaXXMMUTE Ha JIEBOM MaHE/IN NPOrpamMmmHbIX KHOMOK KHOMKY
dunbTpayus.

Monoca M4
DuUNbTpauna Y 10 Ky
{“p YCpegHeHwe
Mapkep f OTkn.
MIKTOP YCPeaHEHHA
: 10
AHanunz @
CraaxueaHve
0.
. L
danne ANepTypa CrAaxHeaHuA
1%
=

YT106bI BKNOUNTD CrAaXKUBaAHMNE LWENKHMTE 1€BOIN KHOMKOW MbilwK no noto CraaxKusaHue.

Y106bI M3MEHWUTb anepTypy CrAa*kKMBaHUA LWENKHUTE JIeBOW KHOMKOM MbIWKM MO MO/
AnepTypa crna)kusaHus. BeeanTte 3HayeHMe ¢ NOMOLWbIO LMPOBOMN KNaBMaTypbl.

4.6.4 OYHKUMA COXPaHEHNA MAaKCUMyMa

BkntoyeHune d)yHKLI,VIVI COXPaHEHUNA MaKCMMyMa MNO3BOJIAET 3aNOMWUHATb MaKCUMaAJIbHblE
3Ha4YeHnAa, nonydyeHHole AONnA Tekywero uamepeHuA. 3anOMHEHHble MaKCMMasibHble
3Ha4YEHNA OTPAXKATCA B aKTUBHOM rpad)mxe BMEeCTO AaHHbIX peaZibHOro BpemMeHMu.

®OYHKLMA COXPaHEHUA MaKCMMyMa 3a4aéTca Ans Kaxkporo rpaduka otaenbHo. Mepep,
BKHOYEHMEM 3TOM QYHKLMM HEOBXOAMMO HA3HAYUTb AaKTUBHbIN rpaduK.
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[nAa yCTaHOBKM COXPAHEHWA MaKCMMyMa Ha)XMUTe Ha JIeBOM MNaHenu nporpaMMmHbIX
KHOMOK KHOMKy Mpaduk.

Tpaduk

% KaHanoi AKTUBHBIA rpatvk
1
)Q 5 @opMaT
— Fpad]b:n{ AMMONWTYAa nor
. COXpaHATE MAKCHMYM

m= Hacrpoiikn DTF T

MaMATe rpaduka
Qﬂ Cucrema OTKn.

MaTeMaTHKa
<= PazmMep MeH OTkn.

YT06bl BKAOYMUTL COXPAHEHWE MAKCMMyMa LWENKHUTE NeBOM KHOMKOW MbIWW MO MO/
CoxXpaHATb MaKCMMYyM.

4.7 YcTaHOBKa NapameTpoB Kabens

Mo ymonyaHuio, notepu B Kabene npu DTF namepeHuax He KomneHcupytotca. OaHako,
4yTobbl CAenatb Takue usmepeHus 6onee TOYHbIMW [ONKHbI ObiITb BBEAEHbl MOTEPU B
Kabene n koadpdnuneHT 3ameanieHna. BBecTn T napameTpbl MOXKHO ABYMS METOLAMM:

e BbibpaTb TMN Kabena M3 cN1cka, B KOTOPOM COAEPKaTCsA NoTepu B Kabene B Ab/m
N KO3PPMUMEHT 3ameaIeHNns;

e Bocnonb3oBaTbCA MO/b30BATE/bCKOMN YCTaHOBKOl;'I TUNa U nNapamMmeTpos Kabensa u
BBECTU AaHHbIE BPY4YHYIO.

KoaddpuuneHT sameanenma — ato dmnsnyeckoe cBOMCTBO MaTepunana kabens. KoaddpuumeHt
3aMen/ieHns, paBHbIN eaAuHULE, COOTBETCTBYET CKOPOCTU cBeTa B BaKyyme. Kabenb ¢
NONM3TUAEHOBLIM N30/1ATOPOM MMeeT KoaddpuumneHT 3amegnenma — 0,66, ¢ Tep10HOBbIM
nsonatopom —0,7.

MoTepn B Kabene BblpaxkatoTca B Ab/m. MNoTepy NponopuMoHanbHbl A/MHE Kabena u
YyacToTe CUrHana, KOTOPbIN MPOXOAMUT Yepes 3TOT Kabenb.
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4.7.1 Bbibop TMNa Kabensa

YcTaHOBKa NapamMeTpoB aHa/M3aTopa

[na Bbibopa TMNa Kabena n3 Tabanubl Ha*KMUTE Ha N1I€BOWM MaHEe N NPOrPaMMHbIX KHOMOK
kHonKy Hactpoiiku DTF.

m= Hactpoiikn DTF

Y

aﬂ Cucrema

<= Pazmep MeHw

Hacrpoiwu DTF

Eounnua DTF
MeTpuueckad, M

Mapka kabens

Koad. zaMeanequs
1

MoTepwn YacToTa

0 ob/mM 1 My

Koppekuua noTeps 8 kabene
OTKN.

OKkHO Kalzepa
Hopma

Tun
OnpegeneH
NONE30B3aTENEM

2 | RG142

3 | RG17, 17A

4 RG174

3 | RG178B

LLIENKHUTE NeBoM KHOMKOW Mbilwu no nosito MapKa Kabens.

B auanoroson ¢popme CnUCOK Kabeneit BbibepuTe HYKHYIO CTPOKY. 3aBepluuMTe BBOJ,

KHonKo OK.
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4.7.2 MNonb3oBaTeNnbCKasa YCTAaHOBKa NapamMeTpoB Kabenn

[lnAa ycTaHOBKW NapamMeTpoB Kabena Ha)KMUTe Ha 1eBOM NaHenn NPorpamMmMHbIX KHOMOK

kHonKy Hactpoiiku DTF.

m= Hactpoiikn DTF

Y

aﬂ Cucrema

<= Pazmep MeHw

Hacrpoiwu DTF

Eounnua DTF
MeTpuueckad, M

Mapka kabens

Koad. zaMeanequs
1

MoTepwn YacToTa
0 ob/mM 1 My
Koppekuua noTeps 8 kabene
OTKN.

OKkHO Kalzepa
Hopma

YTobbl BBECTU 3HaYeHNE KO3dDULMEHTA 3aMeaIEHNS LLETKHUTE 1IEBOM KHOMKOM MbILLX NO
nonto Koag. samepgneHma. Beegnte 3HauyeHMe C NOMOLLbIO LIMGPOBOM KNaBuaTypbl.

YTobbl BBECTW 3HAYeHMe noTepb B Kabene WENKHUTE NIEBON KHOMKOM MbIIW MO MO0
MNoTtepu. BeeanTte 3HaYeHME C NOMOLLbIO LUMPPOBOMN KNaBmnaTypbl.

4.7.3 PepaktMpoBaHue Tabanubl kKabenen

Onsa pefakTMpoBaHuA TabauLpbl Kabenen HaXKMUTE Ha IEBOM MaHEIM MPOTrPaMMHbIX KHOMOK

KHonKy Hactpoiiku DTF.

9 3anycK
E Macwwrab
% KaHankel

A\ Tpadmk
m= Hactpoiikn DTF
#ﬂ Cucrema

<= Pazmep MeHw

Hacrpoiku DTF

EnmHnua DTF
MeTpuueckan, M

Mapka kabens

Koad. zaMeaneHus
1

MoTepwn YacToTa
0 ob/mM 1 My
Koppekuua noTeps 8 kabene
OTKN.

OKkHO Kalzepa
Hopma

LLIENKHUTE neBOM KHOMKOM MblwK no noato Mapka Kabens.

75
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Cnucok kabenei

Tun :::g;ineuua MoTepu Yacrota .
W o, 10 omm  amy
2 | RG142 0.69 0.443 gbfm | 11Ty
3 | RG17, 17A 0.659 0.18 ob/m 10Ty
4 | RG174 0.66 0.984 pBfm 1My
5 RG178B 0.69 1.509 gBfm 1My

[na pobasneHuns/yaaneHuns cTpoku B Tabaumue Haxxmute KHonky [o6asutb/Ypanuto.

[BOMHbIM WENYKOM MblwK no nonsam Tabauupl Tun, Koad. samegneHusn, Notepu, Yactora
BbI30BMTE 3KPAHHYIO KNaBUATYPY M OTPesaKTUpPynTe 3HaUYEeHUS.

Onsa coxpaHeHusa Tabaunubl Kabenen Ha ANCK HaxkMmuTe KHoMKy COXpaHUTb CNUCOK Kabeneit.

Onsa BoccTaHoBAEHMA Tabanubl Kabenen ¢ AUCKa Ha*KMUTE KHOMKY BOCCTaHOBUTL CNUCOK
Kabenei.
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5 KannbpoBska pedaektomeTpa
5.1 O6buwue cBeaeHuUs

5.1.1 OwnbKM namepeHns

Ha pesynbTaTbl U3mMepeHWsa S—MnapameTpoB BAUAIOT Pas/iMyHble OWWOKM U3MepeHUs.
OWKnBKM N3MepeHns MOXKHO pa3fennTb Ha ABe KaTeropum:

® cYCTeMaTMYecKne OWNBKN U3MepeHus;
® C/ly4aiiHble OWNOKN U3MepeHus.

CnyyaliHble OWNOKM N3MepeHna — 3TO WymoBble GAYKTyaumm 1 TemnepaTypHble gpeidbl B
3N1EKTPOHHbIX KOMMOHEHTAxX, U3MEHEHMEe MEXaHUYECKMX Pa3MepoB COeauHUTEnNen npwu
U3MEHEHUN TemnepaTypbl, OWWOKM NOBTOPAEMOCTM NPU UX MOBTOPHOM COEAUHEHUMU.
CnyyaiHble OWWOBKKW, B CUAY CBOEN HenpeackasyemocTW, He MOryT ObiTb 3apaHee
n3mepeHbl WM y4yTeHbl. [NA YMEHbLIEHUs C/y4YaliHbIX OWKMOOK MOMXKHO NPUHMMATb
onpeaenéHHble Mepbl: NPaBUAbHbLIA BbIOOP MOLLHOCTM MCTOYHMKA, Cy*KeHune nonocobl MY,
nogAep’kaHve MOCTOAHHOW TemnepaTypbl OKpyKatlowen cpeapl, cobnogeHne BpemeHu
nporpesa pedaekTomeTpa, OCTOPOXKHOEe obpaleHue € COeaUHUTEeNAMMU, YMEHbLUEeHUE
n3rnbos Kabenei nocne KanMHGPOBKM, NCNONb30BAHME KNOYA C KaNIMBPOBAHHbIM yCuanem
Nnpu NOAKAIOYEHUAX KBUJIKa—PO3eTKa» KoaKkcnanbHbix CBY coeanHutenen.

CnyyaiiHble OWWBKN U MeToabl UX YMEHbLUEHUSA He PacCMaTpPUBalOTCA Aajsee B AaHHOM
pasgene.

CuctemaTMyeckmMe OLWMOKM M3MepeHUAa — 3TO OWMOKM, BbI3BAHHblIE HE WAEaNbHOCTbIO
KOMMNOHEHTOB MW3MepUTENbHOM cUCTEMbI. OHWM TMOBTOPSEMbI, WX XaPaKTEPUCTUKU He
M3MEHAIOTCA CO BpemeHem. CucTeMaTUYEcKMe OLMBKM MOMKHO BbIYMCAUTL, a 3aTem
YMEHbWWUTb WX BEJMYMHY MNYTEM BBEAEHMS MOMPABOK B pPe3ynbTaTbl W3MepeHWui
MaTeMaTUYECKMM CNOCO6OM.

Mpouecc namepeHMa NapameTpoB MPELU3NOHHBbIX GU3NYECKUX YCTPOMUCTB C M3BECTHLIMMU
napameTpamu C Lenblo BbIYUCIEHUA CUCTEMATUYECKMX OWMOOK M3MepeHWsa Ha3lblBaeTcA
KannMbpoBKOMU, a TakMe OU3NYECKME YCTPOMCTBA — Ha3blBAOTCA KaAMBpPOBOYHbIMU
mepamu. Hanbonee pacnpocTpaHeHbl KanMBPOBOYHbIE Mepbl KOPOTKOro 3amblkaHua (K3),
xonocToro xoaa (XX), cornacoBaHHOM HarpysKu.

Mpouecc KoMmneHcaumm (YMeHbLUEHUA BEMUYUHBI) CUCTEMATUYECKUX OLIMBOK M3MepeHUA B
pe3ynbTaTax U3MepPeHUI MaTeMaTUYECKMM CNOCOBOM Ha3blBaeTCA — KOppeKLuuen olwnboK.

5.1.2 CuctemaTtnyeckme ownMbKM namepeHms

B BEKTOpPHbIX aHanM3aTopax u,eneﬁ, K KOTOpPbIM OTHOCUTCA pecbneKTomeTp, nogpasaenarT
cnegyrowme UCTOYHUKU CucCtematTnuyeCkmux OLWNOBOK n3mepeHna:

e HanpaBneHHOCTb;

e CorniacoBaHne UCTOYHUKA;
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Kannbposka pedpnektomeTpa

® YacToTHan HepaBHOMEPHOCTb.

3HayeHns cucTeMaTUYeCcKMX oWmnboK n3mepeHnAa 4o npumeHeHnAa npouenypbl KOppeKLUn
OLWMOOK Ha3bIBaAOTCA — HECKOPPEKTUPOBAHHbIMMW.

OCTaToYHble 3HAYEHMA CUCTEMATUYECKMX OWMOOK M3MepeHua nocae nNpPUMeHeHUs
npoueaypbl KOPPEKL MU HasbiBatoTCA — 3PPEKTUBHBbIMMU.

5.1.2.1 HanpaBneHHOCTb.

HanpaBneHHOCTb — 3TO OWMOKa M3MeEPEHUSA, BbI3BaHHAA HamnpaB/eHHbIM OTBETBUTENEM B
WCTOYHUKE CUrHana, us—3a HecnocobHocTu nocnegHero abcontoTHO pas3gennTb CUrHabl
nagarowein MU oTpaKEHHOM BOJIHbI. pX 3TOM YacTb 3HEPrMn CUrHana Nafalolein BOJHbI
NPOHUKAeT B  MNPUEMHWUK  OTPa)KEHHOro  CUrHana. lMorpelwHoCTy, BHOCMMaA
HaNpPaB/IEHHOCTbIO, HE 33aBUCUT OT XapaKTepuctnk MUY M obblMHO OKasbiBaeT Hambosbliee
BAMAHME NPU U3MEPEHUN OTPAXKEHUA.

[na 0603HaYeHMsA HanpaBAeHHOCTM ganee ucnonbsyercsa — Ed.

5.1.2.2 CornacoBaHue UCTOYHUKA

Owwnbka n3mepeHusa, BbI3BaHHAA He COr1IAacOBaHMEM TECTOBOrO NOPTa — UCTOYHMKA CUTHANA
c Bxogom WY. lpn 3TOM 4acTb cuUrHana, oTpaKEHHoro OT Bxoga WY, oTpaxaetcAa oT
TECTOBOro Mnopta M CHOBa nocTynaeTt Ha Bxog WY. Mpu 3Tom BO3HMKAeT owmnbka npwm
U3MepeHUN OTPAXKEHHOTrO CUTHaNA, U NPU U3IMEpPeHUU nepepaHHoro curHana. Owmnbka,
BHOCMMAA COrNacoBaHMEM UCTOYHMKA, 3aBUCUT OT COOTHOLLUEHUA BXOAHOro umnegaHca Ny
W umneaaHca TeCTOBOro nopTa.

OwwnbKa cornacoBaHMA UCTOYHUKA OKa3blBaeT 3HAYUTENIbHOE BAMAHUE npun namepeHnun ny
C N21I0XM cornacosaHmnem exoaa.

,ﬂ,ﬂﬂ 0603HayeHnsA cornacoBaHUA UCTOYHMKA Aanee ncnosb3yetTca — Es.
5.1.2.3 YacTtoTHaA HepPaBHOMEPHOCTb OTPaXKeHUA

OwnbKa un3mMepeHus, BbiI3BAHHAS PaA3INYMEM YACTOTHO—3aBUCMMbIX AMMAUTYAHbIX W
$a30BbIX XapaKTEPUCTUK MyTelN pPacnpoCTPaHEeHUA OTPaXKEHHOTNO U OMOPHOro CUrHana B
TECTOBOM nopTe.

ana 0603HaYeHMA YaCTOTHOM HepaBHOMEPHOCTU OTPaXKeHua fanee ncrnonbsyetca — Er.

5.1.3 Mopaenb oWwnboK nsmepeHms

[na aHannsa cMcTtemaTUYECKUX OLMBOK UCNOIb3YIOT MOAENN OWNOOK B BUAE CUTHANBbHbBIX
(HanpaBneHHbIX) rpados.
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5.1.3.1 OgHonopToBaa MoAe b OWNOOK

Mpu un3mepeHun kKoadoduumeHTa oTparkeHma WY ucnonb3yetca M3MepuTenbHbl MNopT
pednektomerpa. CUrHanbHbIM rpad mozenu ownbOK M3MepeHUa ANA U3MepPUTEIbHOro
nopTa, NOKasaH Ha puUcyHKe 5.1.

Si1a

Sllm @ <

m
o
=
[%2]
=

N3ameputenbHbIi
MopT

PucyHok 5.1 OgHonopToBaa moaenb ownbokK

lpe:
® S11, — UCTUHHOE 3HayeHne KoappMUMEHTa OTPAKEHUS;
e S11m — n3mepeHHoe 3Ha4YeHNs KoadPULMEHTa OTPaAXKEHUS.

Ha pe3ynbTaT uM3MepeHMA OTpaXkeHMa B OAHOMOPTOBOW MOAENU BAUAKOT  TPU
CUCTEMATUYECKMX OLLIMBKU M3MEPEHUA:

e Ey4y — HanNpaBNeHHOCTb;
e E;; — cornacoBaHme UCTOYHUKA;
e E,;—4acTOTHAA HEPABHOMEPHOCTb OTPAXKEHUA.

3HaueHue CTUMYNPYOUWEero CUrHaszia NnpuHATO paBHbIM 1 ANnA HOPMUPOBKMN. 3HauyeHuAa Bcex
BE/NYUNH B MO4eN TN — KOMIMJ/IEKCHbIE.

YCcTaHOBMB B NpoLLECCe NOJIHOM OAHOMOPTOBOM Ka/IMbPOBKMU BCE TpU OWNOKN Eg1, Es1, Ern
ONA KaXKA0W U3MepPsAeMOoU YacTOTbl MOXHO MONYYUTb UCTUHHOE 3HavyeHne KoaddpuumeHTa
OTpaXeHuA S112, MaTeMaTUYECKM YCTPaHMB OLLINBKU U3 U3MEePAEMON BEIMUYUHDBI Sq1m.

CyLLecTBYIOT YNpPOLWEHHbIE MEeTOoAbl KaNMBPOBKM, KOTOPbIE YCTPAHAKT BAUAHUE TO/IbKO
OAHOW CUCTEMATMYECKOM OLIMBKM U3 TPEX.
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5.1.4 OnpegeneHne NONOKEHUA U3MEPUTE/IbHOIO NopTa

Mpouecc KanMbpoBKK onpeaendeT NOJMOKEHNe U3MmepuTenbHoro noprta. MiameputenbHoim
NMOPTOM CYMTAETCA COeAMHUTENb, K KOTOPOMY MOAKNKOYAOTCA KaAnMbpOBOYHbIE Mepbl B
npouecce KannbpoBKu.

N3mepuTenbHbIM NOPTOM HasbiBaeTcA coeauHutesnb pedaektometpa 50 Q, Tun N BusKa,
NOTOMY YTO K HEMY NpPU Ka/IMOPOBKE NOAK/IOYAOTCA Ka/IMOPOBOYHbIE MEpbI.

B HeKoTOpbIX cAyyasx A1 NPOBeAEHUMA W3MEPEHU HeobXxoAuMMO MNOAKNHUYUTL K
COEAMHUTENI0 afanTep WM KOaKCMaNbHbIA Kabenb Ana nepexoga K Apyromy Tumny
coeanHuTens. B Takux cayyasx B npouecce KanMbpoBKM KanMbBpPOBOYHbIE Mepbl
HeobxoAMMOo NogKAYaTb K coeanHuTento kabens nnm agantepa.

Ha pucyHKe 5.2 npuBeaeHbl ABa Cydasn onpeaeneHusa NoN0KEeHUA U3MepUTeNbHOro nopTa
npu namepeHumn MNY. UcnonbsoBaHue Kabenen M/vnv afantepoB He BAUAET Ha pesynbTaT
N3MEPEHWNI, eCNIN OHM BKIKOYEHBI B MPOLLECC KaNMBPOBKMY.

Apantep
[>IPIANAR

Eﬂ[ﬂﬂ[ﬂ] g@: ‘ < CABAN R140 *
- Cae LR

MamepuTenbHbli
nopt

Apantep Kabenb

<)) 001

MNamepuTeneHbln
nopt

PucyHoK 5.2 Mpumepbl onpegeneHna nsmepmutesbHOro nopTa

B HeKOoTOpbIX C/Ay4yasnx WCMNONb3YIOT TEPMUH MNAOCKOCTb KanMBPOBKM, NOL KOTOPbIM
NOHMMaOT BOOBparkaeMyto NIOCKOCTb, NPOXOAALLYIO MO CPe3y CoeaUHUTENsA, K KOTOpOMY
NOAK/YAKOTCA KaIMBPOBOYHbIE MEpbI.

5.1.5 Craguu npouecca KanmbpoBKu
MpoLecc KannbpoBKKM BK/IOYaET B cebsa cneayolme ctaguu:

e Bbibop KOMM/IEKTa KaMOPOBOYHbBIX MeP, COOTBETCTBYHOLLMX TUMY COEAUHUTENA
N3MepPUTENbHOIO NOPTa;

e Bbibop meToaa KanmbposKK, ncxoaa M3 Tpebyemon TO4HOCTU uamepeHnn. Metoz,
KannbpoBKK onpeaenseT, Kakasa 4acTb ownbok (nMbo Bce owMBKKM) moaenu
owmnboK byaeT CKOMMNEHCUPOBAHaA;
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e MamepeHne KannbpoBOYHbIX Mep B 33aZaHHOM JAManasoHe 4acToT. Yucno
M3MEePEHNn Mep 3aBUCUT OT MeTOZa KaNMbpPOBKY;

e PednekTomeTp CpaBHMBAET M3MEPEHHbIE NMAPaMeTPbl KaMBPOBOYHbBIX Mep C UX
3apaHee M3BECTHbIMW MapameTpamu. PasHuua ucnonblyerca ons BblYUCAEHUA
KanMbpOBOYHbIX KOIODULMEHTOB (CUCTEMATUYECKMX OLLIMOOK);

e Tabnnua KanubpoBouYHbIX KO3PPUUMEHTOB coxpaHseTca B pedrieKTomeTpe M
MCNONb3YETCA AN KOPPEKLUMMN U3MEPEHWUIA;

° KaﬂM6pOBKa NMPUMEHAETCA K ped)fleKTOMepr B LEeNOM N BZIMAET HA BCE KaHabl
MHAMKAUMK. IDTO O3HaYaeT, YTo OJHa Ta6nmu,a Kal'IM6pOBKM XPaHUTCA ONnA BCeX
KaHanoBs.

5.1.6 MeToapl KannbpoBKM

PednektomeTp noanepKMBaeT HECKONbKO METOL0B Kannmbposku. MeToabl KannmbpoBKu
Pa3/IMYaIOTCA KONMYECTBOM W TUMOM UCMNONb3yeMbIX KanubpoOBOYHbIX Mep, Habopom
KOPPEKTUPYEMbBIX CMCTEMATMYECKUX OWKNOOK. B Tabanuye 5.1 npmsBenéH ob63op metonos
KannbpoBKM.

Tabanuya 5.1 MeToabl KannbposKu

MeTo N3mepaembli
TOA MEPAEMbIY Mepbl Ownbku
KaIMbpoBKU napameTp
Hopmanusauma
pmanusa, S11 o K3 uam XX En
OTpPaXKeHuA
Hopmanusaumsa e K3 unam XX
oTpaXkeHua S11 Er1, Eaz
paclwmpeHHan e Harpyska
e K3
MonHaA
oAHOMNopTOBas S11 o XX Er1, Eq1, Esa
KannbpoBKa
e HarpysKa

5.1.6.1 Hopmanusauma

Hopmanusauua — 3T0 NpocTenwinin meToa KanubpoBKK, TaK KaK OH TpebyeT mamepeHus
TOJIbKO OHOM KaJIMBPOBOYHOM MeEpPbI AN1A USMEPSEMOro S—napameTpa.

N3mepeHne KoapduumeHTa oTparkeHuUs Si; KanubpyeTcs ¢ nomouibto mepbl K3 uam XX,
[aBas OLEHKY YaCTOTHOM HEPAaBHOMEPHOCTU OTpaykeHuA — Er.
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MeToa Has3blBaeTcA HOpPManuMsauMen, TaK Kak M3MepsieMbl S—napameTp B KarKaoM
YaCTOTHOM TOYKe [eNUTCA Ha COOTBETCTBYIOLWMIM S—napameTp KannmbpoBOYHON mepbl
(HopmupyeTca). Hopmanumsauusa ycTpaHAEeT YacTOTHO 3aBUCUMMble ocnabneHune u casur ¢asbl
B LEMW U3MEPEHUS, OHa HE KOMMEHCUPYET OLMOKM HaNnpPaBNEHHOCTU M COrNacoBaHUS.

5.1.6.2 Hopmanunsauua pacwimpeHHasn

PacwupeHHaa Hopmanusauma TpebyeT NOAKAOYEHMA AOBYX KANMOPOBOYHbIX Mep K
TectoBomy nopty: K3 uam XX u Harpyska. UamepeHne aAByx mep NO3BOAAET NOAYYUTb
OLLeHKY YaCTOTHOM HEPAaBHOMEPHOCTU OTpaXKeHuna — Er n oueHKy HanpasneHHocTn — Ed.

5.1.6.3 NMonHaA ogHonopToBas KannbpoBKa

MonHaa ogHonopToBasA KaninbpoBKa TpebyeT NOAKAOYEHUs TPEX KanMBPOBOYHbLIX Mep K
TectoBomy nopTy: K3, XX, HarpyskKa.

N3mepeHne TpEXx mep MNO3BONAET KOMMEHCMPOBATb BCE TPWU OLWMOKM OAHOMOPTOBOM
moaenu — Ed, Es, Er.
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5.1.6.4 KannbpoBKa B BOJIHOBOAHOM TPaKTe

KannbpoBKa B BOIHOBOAHOM TPaKTe MMeeT cineaytolime ocobeHHOCTH:

CuctemHoe conpoTuBaeHne aHanmsatopa Z0 6blno ycTaHoBAeHO paBHbim 1 Q. B
onpeseneHnUM BOJIHOBOAHOrO Habopa KanubpoBOYHbLIX Mep 3HAYeHWs BOJIHOBOTO
COMPOTUBJIEHNS CMELLLEHNA U MMMNEAAHC HAarPy3KM TaKKe A0J1XKHbl ObITb paBHbIMK 1Q).

B BonHOBOAHOM Kannbposke BmecTo napbl mep XX n K3 Mcnonb3yetca napa CMeLLEHHbIX
mep K3, kak npasuio 1/8ho u 3/8M\o, rae Ao - ANAMHA BOJIHbI B BOJIHOBOAE Ha cpeaHei
yacrorTe.

B BO/IHOBOAHOIM KannbpoBKe B KayecTBe mepbl XX Ao0/iKHa ObiTb Ha3HayeHa ogHa M3
cMellleHHbIX mep K3. MosTomy Ha KHOMKe OTBevyalouwel 3a mamepeHune XX HaxoauTcs
HaMmeHoBaHWe oaHOM U3 mep K3.

K.opperLma
B,

KornnexT mep
WR229
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5.1.7 KannbpoBoYHble Mepbl U KOMNAEKTbI Mep

KannbposouHble mepbl — 3TO NpeLn3nNoHHble PU3NYECKME YCTPOICTBA, UCMOJIb3yeMble ANA
onpeaeneHnsa NorpeLHoCTen B U3MepUTEIbHOM CUCTEME.

KomnnekT mep — 370 Habop KanMbpoBOYHbIX Mep C COeaMHUTENAMM ONpeaeNnEHHOro TMNa,
M C onpeaenéHHbIM BOHOBbIM CONPOTUBEHMEM. KOMNAeKT BKAtOYaeT B ceba mepbl TPEX
pa3nuyHbix TMNOB: K3, XX, CornacoBaHHaAa Harpyska.

XapaKTepUCTUKM peasibHbIX KAZMOPOBOYHbIX MeEpP MMEIT OTKAOHEHMA OT WAeaNbHbIX
3HauYeHuI. Tak, ngeanbHaa mepa K3 goskHa MmeTb moaynb KoapopuumeHTa oTparkeHus 1.0
n dasy KoappuumeHTa otpaxkeHns 180° Bo Bcem YaCTOTHOM AmMana3oHe. PeanbHaa mepa K3
MMeeT OTKNOHEHMA OT [AaHHbIX BEAWYMH, 3aBUCALLME OT 4acToTbl. ONA y4éTa TaKux
OTK/IOHEHUI BBOAMTCA MOAENb KAaNNOPOBOUHOW Mepbl B BUAE 3KBMBANEHTHOM LENU C
onpeaenéHHbIMU NapameTpamm.

PebnekTomeTp COAEPKUT onpeneneHra KOMMIEKTOB KaiMBPOBOYHbLIX Mep PasinYHbIX
npoussoguTenen. PaboTas c nporpammHbiM  obecneyeHnem K pediekTomeTpy,
Nno/ib30BaTe/Ib MOXKeT f006aBNATb ONpeAeneHns CBOUX KOMMIEKTOB KaMBPOBOYHbIX Mep
unn  moamduumpoBatb npeaonpenenéHHbie. MopAAOK pPeAaKTUPOBAHUA KOMMJIEKTOB
KanMbpOBOYHbIX MeEp OMNMUCaH B pasgene 5.3.

Ona obecneyeHMA TOYHOCTM KanMBpPOBKM Heobxogumo BbibpaTb B nporpamme
MCNONb3yeMbIA  KOMMNEKT KannubpoBOYHbiXx Mep. [Mopagok Bbibopa KOMMeKTa
KaNMbpoBOYHbIX Mep onucaH B pasgene 5.2.1.
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5.1.7.1 Tunbl KaAMBPOBOYHbBIX Mep

Tun KanAnM6pPOBOYHON Mepbl — 3TO KaTeropua GU3NYECKUX YCTPOMCTB, K KOTOPOI OTHOCUTCS
Mepa, UCMosib3yemas gasa onpegeneHns eé napametpoB. PednektomeTp noapep:kusaet
cneayroLwme TUMNbl KaIMBPOBOYHBIX Mep:

o XX,
e K3,

e Harpyska.

5.1.7.2 Mogenb KannbpoBOUHbIX Mep

Mogenb KanubpoBOYHOM Mepbl, NpPeacTaBNeHHAA B BUAE IKBUBAZIEHTHOW Lenu,
NCNONb3yeTcA ANA BbluMcneHns eé S-napameTpos. Moaenb ncnonbsyerca ana mep tmna XX,
K3, Harpyska.

Ana mep XX, K3, Harpy3ka ucnonb3yeTtcA ogHOMNOPTOBAsA MoOAeNb, NpeacTaBiAeHHaA Ha
pucyHKe 5.3.

MNnockocTb
KaIMbpoBKU
|
|
é——| Cmeulenme (nnHMA nepegayn): CocpenoToUyeHHble NapameTpbi:
|
| = BOJIHOBOE COMPOTUBIEHME Z; = XX — &mKocTb C;
! " 33ZlepXKKa pacnpocTtpaHeHna T = K3 — MHAYKTUBHOCTDL L;
! = notepu Rn = HarpysKka — conpoTtusneHue RH.
|
1

PucyHok 5.3 Moaenb ogHONOPTOBOM Mepbl

OnucaHWe 4YMCNOBbIX MapameTpPoB MOAENN SKBUBANIEHTHOW LEMNU KanubpOBOUHbLIX Mep
JaHbl B Tabauue 5.2.
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Tabnuvua 5.2 MapameTpbl MOAEM SKBUBAIEHTHOM LeNn KaaMbpoBOYHbIX Mep.

MNapameTp OnucaHue napameTpa
(obo3HaueHue B
nporpamme)

Zo BonHoBOE conpoTUBiEHME CMELLEHUA (MMHUM Nepenaym) oT NA0CKOCTH
KaAnMBPOBKM A0 LENM C COCPEAOTOMEHHBIMM NapaMeTpamu.

(Offset Z0) POBKM A0 L PeA PaMETP

T 3aaeprkKa cmeleHna. OnpeaenserTca Kak Bpems pacnpocTpaHeHusa
CUrHana B O4HY CTOPOHY (B CEKYHAAX) OT NJIOCKOCTM KanMbpOBKM A0

(Offset Delay) AHY CTOPOHY ( yHAax) 6p A
LLenu € CoCpeoTOYEHHbIMU NapaMeTpaMu UM A0 BTOPOW NAOCKOCTU
KanMbpoBKK. 3aeprKKa MOXKET BbITb U3MepeHa UM NosyYeHa
MaTeMaTUYECKM AeNeHNEM TOYHO M3BECTHON GU3MYECKOM A/IMHbI Ha
CKOPOCTb PACcNpOCTPaHEHWUA CUTHANA B IMHUN.

Rn MoTepu CMeLLLeHNA 33 CYET CKUH — addeKTa Npu pacnpocTpaHeHUm

(Offset Loss)

CUrHana B 04Hy CTOpoHy. MoTepu onpeaenstoTcsa B eanHuuax [Om/c]
Ha vactoTe 1 ITu. NoTepun B AMHUK onpeaenatnTcA NYyTEM U3MepeHnA
BpemeHu 3aaepKKku T[c] n notepb L[aB] Ha yacToTe 1 Ty,
MN3mepeHHble 3Ha4YeHna NoACcTaBAAoTCA B Gopmyny:

L[oF]- 7 [¢]
4.3429[0F | T[]

Rn[Q / c]z

C KpaeBasa EMKOCTb Mepbl XONOCTOrO X043, Bbl3blBatoWwan cABuUr ¢pasbl
(o, C1 KO3pPULMEHTa OTPaXKEHNA Ha BbICOKUX YacToTax. Moaenb KpaeBol
’ 14 .o (V)
€MKOCTU onuncbiBaeTcA GYHKUMEN YacTOTbl, B BUAE NONIMHOMA TPETLETO
C2, C3) nopAaKa:
C=C0+C1f+C2f2 +C3f3, roe
f :vactoTa [lu]
Co...C3 — KO3 dUUMEHTbI NOAMHOMA.
2 3
PasmepHocTb: Co[®], C1[P/Tu], Co[P/Ty7], C3[®/Tu]]
L Mapa3nTHaA MHAYKTUBHOCTb MepPbl KOPOTKOTO 3aMblKaHWA,
(L0, L1 BbI3bIBalOLLLAA CABUT $a3bl KOIPPUUMEHTA OTPANKEHMA HA BbICOKMX
’ ’ v
yactoTax. Mogenb NapasnTHOM MHAYKTUBHOCTU OMNMCbIBaEeTCA
L2, L3) byHKUMEN YacToTbl, B BUAE NOMHOMA TPETbEro NOPAAKA:

L=Lo+ Lif+ L2f2+L3f3, rae
f :vacTtoTa [lTu]
Lo...L3 — KO3dPULMEHTBI NOANHOMA.

PasmepHocTb: Lo[TH], Li[TH/Tw], L[MH/Tu?], Ls[MH/Tu’)
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5.2 MopAaaokK BbINOAHEHUS KaIMOPOBKK

5.2.1 Bbibop KoMmnneKTa KannbpoBOYHbIX Mep

PebnekTomeTp COAEPMKUT NamATb HA LIECTHAALATb KOMMIEKTOB Ka/MOPOBOYHbLIX Mep.
MepBble ABE NO3NLMN — KOMMNEKTbI MEP C HeonpeaeNéHHbIMM NapameTpamu. Cnegytowme
ABEHaAUaTb NO3MLMIA 3aHMMAIOT NpeaonpesenéHHble KOMNAEKTbl KaIMBPOBOYHbIX Mep, C
onpeaenéHHbIMU npousBoguTenem napametpamu. OcTaBlwuvecs gBe MNO3UUUMM — 3TO
WwabnoHbl, NpeaHa3HaYeHHble 41A BBOAA NO/1b30BATE/IbCKMX KOMMIEKTOB KaNMBPOBOYHbIX

mep.

MpegonpeaenéHHble KOMMNAEKTbI MEP BKAKOYAIOT KOMNNEKTbI dupm Rosenberger, Agilent u
MnaHap (Tabnunua 5.3).

Tabanuya 5.3 KomnneKkTbl KaNMBPOBOYHbIX Mep

N HanmeHoBaHune OnucaHue

1 He onp 50 Om Komnnekt mep 50 Om, ¢ HeonpeaenEHHbIMMU
napameTpamu.

’ He onp 75 Om Komnnekt mep 75 Om, c HeonpeaenEHHbIMMU
napameTpamm.

3 05CK10A-150 -E- Komnnekt mep ¢pupmbl Rosenberger 05CK10A-150 -F-
coeagnHutenb 50 Q Tun N po3setka go 18 ITw,

4 05CK10A-150 -M- Komnnekt mep ¢pupmbl Rosenberger 05CK10A-150 -M-
coegnHutenb 50 Q Tun N Bunka go 18 IMu,
Komnnekt mep ¢pupmbl NMnaHap N1.1 Type-N -F-

N1.1 Type-N -F-

> ype coeanHutenb 50 Q Tun N posetka go 1,5 My,

Komnnekt mep ¢pupmbl NMnanap N1.1 Type-N -M-
N1.1 Type-N -M-

6 ype coegmHutens 50 Q tun N Bunka go 1,5 My,

5 Agilent 850328 -F- Komnnekt mep ¢pupmbl Agilent 85032B nnmn 85032E,
coegnHutenb 50 Q Tmn N posetka go 6 I,

3 Agilent 850328 -M- KomnneKkt mep ¢pupmbl Agilent 85032B nnmn 85032E,
coegnHutennb 50 Q Tun N Bunka go 6 My,

. Komnnekt mep ¢pmpmbl Agilent 85036B, coeanHuTens
9 Agilent B -F-
gilent 85036 T™n N(75 Q) posetka no 3 My,
i B
10 Agilent 850368 -M- Komnnekt mep ¢pupmbl Agilent 85036B, coeauHutenb

™n N(75 Q) BunKka go 3 Iy,
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N HammeHoBaHue OnucaHune

Komnnekt mep ¢pmpmbl Agilent 85032F, coeanHutens

11 Agilent 85032F -F- 50 Q Tn N poseTka 4o 9 My

Komnnekt mep ¢pmpmbl Agilent 85032F, coeanHutenn

12 Agilent 85032F -M- 50 Q Tun N BuKa 8o 9 My,

13 N611 -F- Komnnekt mep Copper Mountain Technologies N611

14 N612 -M- Komnnekt mep Copper Mountain Technologies N612

LLabnoHbl ANnA BBOAaA NO/1Ib30BATE/IbCKUX KOMMNIEKTOB

15-16 | Nycto
KaNMBPOBOYHbIX Mep

-M- wuam  -F- B HauMMeHOBaHWMM KOMNAeKTa, o0bo3HaualoT
lpumeyaHue COeAUHUTENIb  KAa/JIMOPOBOYHOM MeEpbl BWAKA WAM  PO3ETKa
COOTBETCTBEHHO.

[na nony4yeHns HOPMUPYEMOMN TOYHOCTM U3MEPEHUIA HeobxoaMMO WCMoNb30BaTb MNpPU
KannMbpoBKe KOMMIEKT KaIMBPOBOYHbIX Mep C M3BECTHbIMM XapaKTepPUCTUKaMU.

MNepen KanubpoBKOM HeobxoaMmO BblbpaTb B NPOrpamme WCNOJSib3yeMblit KOMMAEKT
KaNMBPOBOYHbLIX Mep W3 uucna onpefenéHHblX, NMbo co34aTb MNO/Ib30BATENLCKUI
KOMMIEKT Mep.

0b6s3aTenbHO NPOBepPbTE COOTBETCTBUE 3HAYEHMIA NAPAMETPOB BALLUMX KaNMBPOBOUYHbLIX Mep
CO 3HAYEHUAMM, HAXOAALMMUCA B NamATK pednekTomeTpa. B ciyyae pasnuuusa, BHecute
HeobxoaAnMble USMEHEHUS.

Mpoueaypa BBOAA W KOPPEKTUMPOBKM MAPAMETPOB KOMMJIEKTA KaZMOBPOBOYHbLIX Mep
npueegeHa B pasgene 5.3.
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[nsa Bbibopa KOMNNEKTa KaIMBPOBOYHbBIX Mep — HA*KMUTE Ha JIEBOM NaHe U NPOrpaMmHbIX
KHOMOK KHoNKy KannbposkKa.

Kanubpoeka
{DHJ'Ipraj:-ﬂPﬂ
Mapkep
AHanwz
Daiinel

MNeyaTb

MHOMKauma

»a4

] fie o0 80 N <

Kanubposxa

Koppeku1a
Bin.

KoMnnekT mep
Agilent 850328 -F-

KoMOnekTs Mep

4 05CK10A-150 -M-

-

2 M1.1 Type-M -F-

M1.1 Type-M -M-

Agilent 850328 -M-

Agilent 850368 -F-

TeKywmin BbIGPaHHbIM KOMMNIEKT KanMbpoBOYHbIX Mep uHauumpyetcs B nose Komnnekr

mep.

LLIENKHNTE neBoM KHONKOW Mbilwin no nosito Komnaekr mep.

B ananorosoit popme KomnaeKkTbl mep BbIOEPUTE HYXKHbIM KOMMNAEKT MEP U HaXXMUTE Ha

KHOMKy OK.
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Kannbposka pedpnektomeTpa

5.2.2 KannbpoBKa HopMannsaumm oTparkeHumsn

Hopmanusauma oTpaxeHuMa — TMPOCTEMLIMA MeTohd Ka/JMOpPOBKU ANs  U3MepPeHun
KoadpduumeHTa oTpaxkeHna Si;. OH TpebyeT nsmepeHma ogHoM KanmbposouHo mepbl K3
nnmn XX (pucyHok 5.4).

Komneotep

nu

PucyHoK 5.4 KannbpoBKa HoOpMmanmsaumm oTparkeHus.

E2IEIANAR e @
nnnnn

s CABAN R140 ©

VECTOR REFLECTOMETER L4
BSMHZ WGHE

AmEms: g

Mot o hemsia B

Mepes KannbpoBKoOW HEOBXOAMMO BbIMOAHUTL CAeAyloLlMe NpeaBapuTe/ibHble YCTaHOBKM
pedbneKkTomeTpa: Ha3HAYUTb aKTUBHbIN KaHa/, YCTAHOBWUTbL MapameTpbl KaHana (4acToTHbIN
AvanasoH, nonocy MY u apyrve), BbI6PaTh KOMMNIEKT KaIMBPOBOUHbIX Mep.

[Nna BbINONHEHMA KAaNMBPOBKM HOPMANM3aLMU OTPANKEHUS HaAXKMMUTE Ha NEBOW NaHenu
NPOrpaMmmHbIX KHOMOK KHOMNKy KannbpoBsKa.

Kannbposka a4 KanuBpoeka
@ Koppekuua
OuneTpauma Y Brn.
KomMmnnekT Mep
Mapkep f Agilent 850328 -F-
AHanuz @
Daiinkl
=
MevyaTb =
MHAavKauns g
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Kannbposka pedpnektomeTpa

MNMogKkntoumnTe K TectoBomy nopTty mepy XX nam K3 Kak nokasaHo Ha pucyHke 5.4. Haxmurte
KHOMKY ¢ 0603HayeHnem mepbl XX nam K3, cooTBeTCTBEHHO.

Kanubposka

Koppekuna
Bin.

KoMnnekr mep
Agient 850328 -F-

Kan KA

- 38%

B OKHe KaHana pedieKTomeTpa BO Bpemsa M3MEPEeHWA OTKPOETCA OKHO C coobuieHnem
«KanubpoBKa» ¥ MHOMKauMel npouecca BbINONHEHUA KanubpoBKW. Mo 3aBeplueHuto
N3MepeHUs B NPaBOM YacTU KHOMKKU ¢ obo3HauyeHnem mepbl XX nam K3 noasutca useTosas
NHAMKALMA.

[nAa 3aBeplieHnn KanMbPOBKM - HAXKMUTE HA NPOrPaMMHYIO KHOMKY MpUMeHUTb.

Mo HaxatTMio KHOMKM TpUMEHUTb  paccumTbiBaeTca Tabamua  KaanmbpoBOYHbIX
KO3pDULMEHTOB N COXPAHAETCA B NamATK pedaekTomeTpa.

Ecnn TpebyeTcs OTMEHUTb Pe3ynbTaTbl U3MEPEHUA MEP — HAXKMUTE NMPOrPaMMHYIO KHOMKY
OTtmeHa.

[laHHana KHOMKa He OTMEHAET CyLLecTBYHLWY KanubpoBKy. Ecan Tpebyetcs OTMEHUTb
CYLLLECTBYIOLLYIO KaMBPOBKY — OTKNHOYMTE KOPPEKLUMIO OWIMBOK (pasaen 5.2.4).

npOBepMTb COCTOAHME KaﬂMGDOBKM MOXHO B CTPOKE COCTOAHUA

lNpumeyaHue rpadmka (Tabnvua 5.4).
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Kannbposka pedpnektomeTpa

5.2.3 MonHasa ogHOMNOPTOBaA KanMbpoBKa

MonHaa oAHoONOPTOBasA Ka/AMOPOBKA WCNOAb3yeTcA Npu  M3mepeHun KoaddpuumeHTa
oTpaxkeHua Sii. OHa TpebyeT mamepeHua TpEx KannmbposouHbix mep K3, XX, Harpyska
(pncyHoOK 5.5).

KomneloTep

]

B JEIOR REFLECTOMETER
BEMHz-1AGHE

PucyHok 5.5 MNonHasa ogHonopToBas KanbpoBKa.

Mepen KannbpoBKOW HEOBXOAMMO BbIMOAHUTL CAeAylolmne NpeaBapuTe/ibHble YCTaHOBKM
pedneKkTomeTpa: Ha3HaYMTb aKTUBHbIN KaHa/, YCTaHOBUTb MapameTpbl KaHana (4acToTHbIN
AnanasoH, nonocy MY u apyrve), BbIBpaTb KOMMNAEKT KaAMBPOBOYHBIX MeEP.

Ona BbINOMIHEHMA MNOJIHOM OAHOMOPTOBOM Ka/IMOPOBKM HaXMUTE Ha NEBOW NaHenu
NPOrpPaMMHbIX KHOMOK KHOMKy KannbpoBKa.

Kanubposka »B4
DuNbTpaums Y
Mapkep f
AHanw3 @
DOaiin.l
=
MevaTb =
MHaWKaLms g
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Kannbposka pedpnektomeTpa

MogKntoumTe K NopTy B Ntobom nopaake mepbl K3, XX, Harpysku Kak nokasaHO Ha pUCYyHKe
5.5. BbinonHUTe U3mepeHune, HaxkaB KHOMKY ¢ obo3HadeHnem mepbl K3, XX nan Harpyska

COOTBETCTBEHHO.

Kanubpoeka

Koppexuwa
Bin.

KoMnnekT mep
Agilent 850328 -F-

Kanubpoeka

Koppexuwa
Bin.

KoMnnekT mep
Agilent 850328 -F-

B OKHe KaHana pednektomeTpa BO BPEMA M3IMEPEHUA OTKPOETCA OKHO C COOobLieHnem
«KanubpoBKa» c MHAMKAUMen npouecca BbiNosHeHMA. o 3aBeplIeHM0 U3MEPEeHUA B
NpPaBoOMN 4YacTM KHOMKKU ¢ obo3HayeHnem mepbl K3, XX nan Harpyska nossutca usetoBas
WHOWKaLUKA.

[nAa 3aBeplieHns KanMbpPOBKN — HAXKMUTE Ha MPOTrPaMMHYH0 KHOMNKY MpumeHuUTb.

Mo Ha)KaTMIO KHOMKM paccymTbiBaeTca Tabnunua KannmbpoBOYHbIX KO3OPUUMEHTOB U
COXpaHseTcsa B NamaAtn pedaekTomeTpa.

Ecnn TpebyeTcs OTMEHUTb Pe3ynbTaTbl U3MEPEHUA MEP — HAXKMUTE NMPOrPaMMHYIO KHOMKY
OTtmeHa.

[laHHana KHOMKa He OTMEHAET CyLecTBYLWY KannbposBky. Ecan TpebyeTcs OTMEHUTb
CYLLLECTBYIOLLYIO KaMBPOBKY — OTK/IIOUNTE KOPPEKLMIO ownbokK (pasaen 5.2.4).

npOBepMTb COCTOAHME KaﬂMﬁpOBKM MOXHO B CTPOKe COCTOAHMUA

lpumeyaHue rpadmka (Tabnvua 5.4).



Kannbposka pedpnektomeTpa

5.2.4 OTKNO4EHNE KOPPEKLMM OWNMOOK

®YHKUMA NO3BONAET OTKAOUYATb KOPPEKLMIO OLLIMBOK.

[OnAa OTKNOYEHMA M NOBTOPHOIO BK/OYEHUA KOPPEKUMM OLWMOOK HAXKMUTE Ha JieBOWM
naHenn NPoOrpammHbIX KHOMOK KHoMKy KannbposkKa.

Kannbpoeka »a4 KanuBpoeka
@ Koppekumna
OunbTpaums Y Brn.
KoMnnexkT mep
Mapkep y‘ Agilent 85032B -F-
AHanus @
OET )
=
MNeuyatb =l
WHouKauns g

LLIEnKHUTE NeBOI KHOMKOM Mbiwiv no nosto KoppeKkuua. NMapameTp NOMeEHSET 3HaYeHME Ha
NPOTMBOMOJIOXKHOE.

3akpoliTe gManorosyto Gopmy HaxKaTMem Ha NPOrPAMMHYIO0 KHOMKY MpUMeHUTb.

OTKNloYEHME KOppeKuun ownboKk oTobparkaeTca B CTPOKe

lpumeyaHue
COCTOAHMA Nporpammb KEBBERIARGTIE

5.2.5 MpoBepKa COCTOAHUA KOpPEKLNM OWNOOK

CocToAHMeE KOppPEeKUUM oWMBOK ANA KaxKaoro rpadmka B OTA4ENbHOCTU OTPAXKaAEeTCA B CTPOKe
coctoAaHuA rpadmka (Tabamua 5.4). OnucaHMe CTPOKM COCTOAHWUA rpadMKa CMOTpU B
pasgene 2.2.2.

Tabnuua 5.4 CTaTyc KoppeKkunmn olinbok rpaduKa.

CvmBonbl 3HaueHune
RO Hopmanusaums oTparkeHnsa mepon XX
RS Hopmanusauma otparkeHma mepon K3
F1 MNonHas ogHonopTOBas KannbpoBKa
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Kannbposka pedpnektomeTpa

5.2.6 CucremHoe conpotusneHue Z0

CuctemHoe conpoTuBaeHne Zg — 3TO BO/IHOBOE COMPOTUB/JIEHME U3MEPUTEIbHOIo TPaKTa.
OHO coBnagaetr C BOJIHOBbIM COMPOTMB/JIEHUEM MUCMO/b3yeMbIX NpPU  Kanubposke
KannbpoBouHbiXx mep. BenununHa Z0 wvcnonb3yetcAa npu  pacyéte  KaanmbpOBOYHbIX
K03 dnuMeHTOB.

Bbl60p KOMMNNEKTa KaI'IM6pOBO‘—IHbIX Mep  aBTOMATUYECKMU

lMpumeyaHue
ycTaHasnmBaeT BenanynHy Z0 ns onpeaeneHma KOMMNaeKTa.

5.2.7 YpnuHeHune nopTta

YanvHeHne nopTta NO3BOJIAET YCTPaHUTb BAMAHME COEAUHUTE/NbHBIX Kabenen (c notepsamu
unu 6e3) Ha pesynbTaTbl U3MEPEHU. ITa PYHKUUS NPAKTUYECKN MEPEMELLLAET MJIOCKOCTb
KaNMOBPOBKM M3MEPUTENBbHOrO MNopTa K COEAMHUTEND TeCcTUPYeMOoro YCTPOMCTBA.
MapameTpbl coeauHUTENel OnpeaensaArTca nosb3oBaTesemMm ANA NopTa MHAMBUMAYANbHO
(cm. pucyHoK 5.6).

Kabenb

MamepuTtenbHbIn
nopt

PucyHok 5.6 YanuHeHune nopta

$a30BbIt Haber, BbI3BAHHbIM 3/1EKTPMUYECKON 33a[EPMKKON, MOXKET ObiTb KOMMEHCUPOBAH
UCKNOYEeHneMm Lenu 6es notepb:

27t
€ , rAe

f-vacroTa, lu,
t - aNeKTpMyeckan 3a4epKKa, Cek.

BO3MOXHOCTb  UCKNOYEHMA ycTpolcTBa 6e3 noTepb aHANOrMYHA  YCTAHOBAEHWIO
3NIEeKTPUYECKON 3adepKKu ana rpaduka (cm. pasgen 4.3.7), HO B OTAMYME OT Heé
NpPUMeHseTcA Ko Bcem rpadukam KaHana uHAMKaumuK. [pu 3TOM KOMMeHcupyeTca
3NEeKTpPUYEeCKasa AJIMHA Uenu npu MU3MepeHuu KoapouumeHTa nepeavm W yaBOEHHaA
3NeKTPUYeCKan AIMHa Lenu Nnpu nsmepeHmnn KoapduumneHTa oTparkeHus.
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Kannbposka pedpnektomeTpa

[Na VCKNoYeHMA yCTPOMCTBA C NOTEPAMM, ONpeaeNéHHbIMU CeayoWwmMmn MmeToaamu (B

O4HOM, ABYX M TPEX YACTOTHbIX TOYKAX) MPUMEHSIOTCA BblPaXKeHUA:

1. YacToTHO-He3aBMCMMbIE NOTEPM HAa MOCTOAHHOM TOKe - Lg

L(f) =L,

2. YacTtoTHO-3aBUCUMMbIE NOTEPWU, onpeaeséHHbIe NOTEPAMM B ABYX YAaCTOTHbIX TOYKAX:

Lo Ha nocToAHHOM TOKe, L; Ha yacToTe Fy

L(f): Ly +(L1 _L0)°

3. YacTtoTHO-3aBMCUMbIE noTepu, OI'Ipe,CI,eI'IéHHbIe noTepAmMu B TpéX YaCTOTHbIX TOYKaX:

Lo Ha nocToAHHOM TOKe, L; Ha yacToTe F4, L, Ha yactoTe F,

1()=L,+(0,-L) ] L.

log

log|—-

ana YCTaHOBKMN YAO/IMHEHUNA NOPTa MCI'IOJ'Ib3yl‘;1Te cnegywuwme nporpammHblie KHOMKU

Kanubposka > YannHeHue nopTa.

Kanwbposka rB4 Kanubpoeia YOJWMHEeHWe nopTa
{i’? Koppekums YOnwHeHWe nopTta
QunbTpauua Y Bien. Otk
KoMnnekt mep Benuu. YAAMHEHWA . .
Agilent 850328 -F- 0nc
Mapkep f 2
Motepw 1 Motepw 2
OTKN. OTKN.
Aranns @ Motepw 1 Motepwn 2
) = 0 nk 0 ok
Dannsl YacroTa 1 Yacrota 2
10my 10my
=l
MevyaThb =1 MoTepw Ha 0 Ty
0 nk
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Kannbposka pedpnektomeTpa

[na nepexkntodeHna Mexay CoCTOAHUAMKU BKA/BbIKA WENKHUTE KHOMKOM MbIWK MO MO/
YanuHeHue nopra.

LLENKHMTE MbIWblO 0O noaw YanaunHeHUe nopta v BBeaute

NMOMOLLLbIO 9KPAHHOM KNaBMaTypbl.

Ucnonb3syiite MNoTtepu Ha 0 My ansa onpegenenus L.

Ucnonb3syiite Motepu 1 1 Yacrota 1 ans onpegenenua Ly.m Fq.

Ucnonb3ayiite Motepu 2 1 YacroTta 2 ans onpegenenus Lr.m Fs.

3aKkpoiTe ANanoroBoe OKHO, HaxKaB KHomKy OK.

5.2.8 ABTOMaTnyecKoe yanmHeHue nopTta

Tpebyemoe 3HayeHue c

[na uMcnonb3oBaHWA aBTOMATUYECKOTO YAJIMHEHWA nopTa WMCNONb3ynTe Ccaeayowme
nporpammHble KHOMNKN Kanubposka > YaauHeHue nopTa > ABTOyA/IMHEHUE nopTa.

Kannwbpoeka
lDHnb'rpaj:-flPﬂ
Mapkep
Ananus
Daiinel

MeyaTb

VHOWKauma

»04

] fie od @) N <

Kanubposka

Koppekuyna
Bin.

KoMnnekr mep
Agilent 850328 -F-

0.

0nc

0.

0 ob

1 iy

0 ob

¥anuHeHWe nopTa

YonWHeHWe nopTa
Benwd. yonMHEHKA
MoTepu 1
MoTepu 1
YacroTta 1

MoTepw Ha 0 My

MoTepw 2
0.

MoTepw 2
0 ob

YacroTa 2
1 My

ABTOYANMHEHWE NopTa

MeTog
TekyWwWid aManasoH

BKNWYKTE NOTEpK
0.

MofgcTpoMTE COrnacoEaHue
0.
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[na Bbibopa meTona BbluMCAeHUA yanuHeHUA (Tekywmuin ananasoH, Monb3os. AManasoH
AN AKTUBHBIA MapKep) WENKHUTE MblWKOM no noato Metoga,

MeTog

Monkz08. AManazoH

AKTHEHBIA MapKep

LlénkHMTe no nonto Bkaountb notepu wuan MopcTpouTb cornacoBaHue, uYTOObI
NepeKkNoYnUTb UX COCTOAHNE Mexay BKA./BbikA.

Ucnonb3yite nporpammublie KHonku: XX uam K3 wmam XX u K3, 4tobbl BbINOAHUTL
M3MEPEHMA N BbIYUCIUTL YAJAMHEHME NOPTA.

3aKpoiiTe AMaNoroBoe OKHO KHOMKOM NMPpUMeEHUTb.
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Kannbposka pedpnektomeTpa

5.3 PegaKktnpoBaHme KOMMNJIEKTOB Mep

[aHHbI pasgen ONUCbIBaeT, Kak BHOCUTb W3MEHEeHMA B onpefeneHve KOMMIEKTOB
KannMbpoBOUHbIX mep.

PednektomeTp CcOAEpUT MNaMAaTb Ha  LWECTHaguaTb  Pas/IMYHbIX  KOMMIEKTOB
KaNnMbpoBOUHbIX Mmep. M3 HWUX nepsble 4YeTblpHaguaTb — 3TO npegonpeaenéHHble
KOMMNANEKTbl KannbpoBouHbix mep. MNocnegHue aBa — 3TO nycTblie wWabnoHbl Ana BBOAA
napameTpOoB NO/1b30BaTE/NIbCKMX KOMMIEKTOB Mep.

BHeceHMe M3MeHeHWI B npeaonpenenéHHble KOMMAEKTbl Mep MOXKeT notpebosaTtbes, B
C/lyyae yToYyHeHMsA NapamMeTpoB mep, AN NOBbILLEHUA TOYHOCTU KaMBPOBKU.

BBOo4, N0/b30BaTE/IbCKUX KOMMJIEKTOB Mep HeobXxoauMm, B C/lyyae OTCYTCTBMS KOMIJIEKTa
KanMBbpPOBOYHbIX MEp B CIMCKe NpeaonpenenéHHbIX.

BHecéHHble nonb3oBaTesIeM U3MEHEHUs B onpeseseHne KOMMAEKTa Mep COXPaHATCA B
darine KoHdUrypaumm Komniekta mep B paboyelt nanke nporpammbl. [na coxpaHeHus
N3MEeHeHUI He TpebyeTca AONONHUTENbHbIX HAXKaTUA KHOMOK.

5.3.1 Bbibop KOMNAeKTa Mep A5 peaakTUPOBaHUSA

Mpyn pefakTUPOBAHUU WCMONb3YETCA TEKYWMIA KOMMNEKT Mep, KOTopbli BblbpaH ana
KanMbpoBKM. AKTUBHbINA KOMMNIEKT mMep BblIOMpaeTca Mo/ab3oBaTeNleM B COOTBETCTBUWU C
pasgenom 5.2.1.

5.3.2 PegakTMpoBaHMe HaMMeHOBaHMA KOMM/IEKTa Mep.

HaxmuTe Ha neBor NaHenn NPorpamMmmMHbIX KHOMOK KHonky KannbpoBsKa.

Kanubposka (351 Kanubpoeka
l{*_fp Koppexuua KoMnnekTw Mep
OUALTpaLms Y Bin.
KOI‘-l'II'IJ'IEKT Mep 3 05CK10A-150 -F- l
) Agilent 85032B -F-

M

apkep V4 4 | 05CK10A-150 -M-
AHanus @ 5 M1.1 Type-N -F-

b M1.1 Type-N -M-
Qaiins ._
MNevaTb =l
= 8 | Agilent 850328 M-

LLLENKHMTE NeBoM KHOMKOM mblwK no nonto Komnnekr mep.

B ananorosoii dopme Komnnekr mep BbibepuTe Tpebyemblii KOMNIEKT U HAXKMUTE KHOMKY
PepaKTMpoBaTb KOMNJIEKT mep.
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LLLENKHWUTE NeBOM KHOMKOM MbIwK No nonto HasBaHMe KomnneKkTa mep, YTOObI NPUCTYNUTD
K Pe4aKkTUpPOBaHUIO Ha3BaHUA KOMMIEKTa Mep.

HazsaHwe KoMNnekTa Mep
Agilent 850328 -F-

Beeante HOBOe Ha3BaHWE KOMMJEKTa Mep B Auanorosoit ¢opme BUPTyasibHOM
KNaBuMaTypbl.

3aBepwunTe BBOZA HaXKaTMEM Ha NPOrpammHyto KHonky OK.
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5.3.3 OTmeHa nameHeHu npegonpeneneHHbIX KOMMNJIEKTOB Mep

HaxkmuTe Ha 1eBOM NaHen NPorpammMHbIX KHONOK KHOMKy KannbpoBsKa.

Kanubpoeka
{DHﬂpraHﬂ
Mapkep
AHanus
Daiinel

MNevaTb

MHavKaLms

rB4

] T 0 @ N <

Kanubposxa

Koppeku1a
Bin.

KoMnnekT mep
Agilent 850328 -F-

KoMnnekTs Mep

3 05CK10A-150 -F- l

4 05CK10A-150 -M-

2 M1.1 Type-N -F-

[} M1.1 Type-MN -M-

8 | Agilent 83032B -M-

LLIENKHNTE neBok KHONKOW Mbilwin no nosito Komnaekr mep.

B auwanorosoii dopme KomnnekTol mep Bbibepute Tpebyemblit KOMMNAEKT U HaXmuTe
KHOMKY PeaaKkTMpoBaTb KOMMNIEKT mep.

Echrn napameTpbl KOMNJIeKTa Mep OTAMYAlOTCA OT npeAonpeaenéHHbIX, TO CTaHOBMUTCA
AOCTYMNHa NPorpaMmHasn KHomnka BocctaHOBUTD.

PefakTop KoMmnekTa Mep

HazgaHwe KoMMNeKTa Mep
Agilent 850328 -F-

Twun Mepkl K3 XK Harpyzia

C0 [e-15 @] - 119.09 0

Cl [e-27 ®/Tu] 0 -36.955 0
€2 [e-36 ®/ru~2] 0 26.258 0
€3 [e45 ®/Tu~3] 0 5.5136 0
L0 [e-12 H] 0 0 0

YT06bl OTMEHUTb M3MEHEHUA, CAeNaHHble B KOMMJEKTe Mep, HaXKMUTe MNPOrpamMmMmMHyHo
KHOMNKY BOoccTaHOBUTD.

3akpoliTe gManorosyto Gopmy HaxKaTMeM Ha NPOrPaMMHYI0 KHOMKy OK.
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5.3.4 PepakTnpoBaHMe NapamMeTpoB KaAMBPOBOYHOM Mepbl

[Ona nameHeHMA NapameTpoB KafMBPOBOYHOM Mepbl HAaXXMUTE Ha NPOrPaMMHbIe KHOMKM
Kanubposka > KomnneKkr mep > PeaaKTMpoBaTb KOMNNEKT mep.

PepakTop KoMnnekra Mep

HazgaHne KoMNNeKTa Mep
Agilent 850328 F-

Twun Mepkl K3 XK Harpyzia NepeMuluka .
C0 [e-15 @] - 119.09 0 0
C1 [e-27 ®/Tu] 0 -36.955 0 0
C2 [e-36 @/Ty~2] 0 26.258 0 0
C3 [e45 ®fTu"~3] 0 5.5136 0 0
L0 [e-12 TH] 0 i 0 0

BbibepuTe B TabauLe AYenKy c napameTpom KasmbpoBOYHOM Mepbl, KOTOPYHO HEOBXO0AUMO

M3MEHUTb.

[BOMHbIM LWENYKOM MbIWKX MO fYelKe BbI30BMTE LMOPOBYHO KNaBMaTypy W BBeguTe
Tpebyemoe 3HauyeHue.

CO [e-15 ©]

Ona mepbl XX yKa3biBatOTCA 3HAYEHUS KPaeBbIX EMKOCTEN
moaenn XX. Moagenb KpaeBoi EMKOCTM OMUCbIBAETCA

C1 [e-27 @fTu]

bYHKLUMEN YacToTbl, B BUAE NOJIMHOMA TPETbero NopagKa:

C2 [e-36 ©U"2]

C=C0+C1f+C2f2 +C3f3,rp,e

C3 [2-45 OTU"3]

f :vactoTa [lu]

Co...C3 — KO3dOMUMEHTBI NONMHOMA.

Ona mepbl K3 yKasbiBalOTCA 3HAYeHUA NapasmUTHOM

LO [e-12 TH]

WHAYKTMBHOCTM Moaenu K3. Mogenb napasvTHOM

Li[e-24 THTu]

MHAOYKTUBHOCTU ONUCbIBaEeTCA d)YHKLI,VIel‘/‘I 4acCToThbl, B
BnAae NnOZIMHOMa TpeTbero nopAagKa:

L2 [e-33 THTu™~2]

L=L0+L1f+L2f2+L3f3,r,a,e

L3 [e-42 TR U3

f :yacTtoTa [lu]

Lo...Ls — KO3 dULMEHTbI NOIMHOMA.
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Kannbposka pedpnektomeTpa

[na Bcex TMNOB Mep YKa3blBAOTCA MapameTpbl AMHUK
nepeaayn moaenu:

Offset Delay [nc] e 3HaueHMe 3a[EepP’KKM CMelleHUs B OOHOM

HanpasaeHuu (nc);
Offset 20 [Onm]

Offset Loss [FOm/c] e 3Ha4yeHue BOJIHOBOIO conpoTueBaeHNA

cmeleHuna (Om);

e 3HayeHue notepb cmeleHua (FOm/c).
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5.3.5 OnpegeneHve napameTpoB KanMbpOBOYHOM Mepbl C MOMOLLbHO
¢daiina S-napameTtpos

KannbpoBouHasa mepa MoxKeT bbiTb 3agaHa ¢ nomouplo ¢anna S—napameTpos B dopmaTe
Touchstone.

[na onpeneneHva NapameTpoB KanaMbpOBOYHON mMepbl C NnoMoLlLbio daina S-napameTpos
HaXMWUTE NporpammHble KHoMKM Kanub6poBka > KomnneKT mep > PepgaktupoBaTtb
KOMMNEKT mep.

Kannbposka »A4 e
{L’? Koppekuua KoMmnnekTsl Mep
QunbTpauma Y Bia.
KoTnnem Mep 3 05CK10A-150 -F- l
~J Agilent 850328 -F-

M

apkep V4 4 | 05CK10A-150 -M-
Avanmz H 5 | Ni.1 TypenN -F-

5] M1.1 Type-N -M-
Daiins ._
MevyaTb =
= 8 | Agilent 850328 -M-

Ha d¢opme Pepmaktop KoOmMMiekTa mep BbibepuTe ABOMHLIM LEAYKOM MbIK  TUN
Kanubposo4yHoi mepbl B cTpoke ®ain Touchstone, KoTopblit HyKHO 3agaTb dansom S-
napameTpos.

PefakTop KOMANEKTa Mep

HazeaHWe KOMNIEKTa Mep
He onpegened S0 Ow

L3 [e-42 MHTy ™3] ] u] ] a

Offset Delay [nc] 0 0 0 n]

Offset Z0 [Om] 50 50 50 S0

Offset Loss [FOmMfc] ] ]

alin Touchstone Short.s1p Open.s1p _ .
MCnones0eaTE B,

TaAnMUHEIE A3HHEIR
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Kannbposka pedpnektomeTpa

aTh dhaiin Touchstone
MyTe
COWMALRYMAY TouchStone
Load.s1p
Open.s1p
Short.s1p
aln
Load.s1p

BbibepuTe ABOMHbLIM LEAYKOM MbIlM TUM KannbpoBOYHOM Mmepbl B CTpoKe Ucnonb3osaTb
TabnuyHble gaHHble, YTOObI BKAKOUYNTL ONpeaeeHne NapaMeTPoB KaIMBPOBOYHOM MepbI C
nomoulbto ¢anna S-napameTpoB. 3HayeHMe napameTpa BbIOPAHHON SYENKU WUBMEHUT
coctoaHue ¢ OTKA. Ha BKknA.

3akpouTe gaunanorosyto Gopmy, HaxkaTuem Ha KHonKy OK.

KaﬂM6pOBO‘-IHaFI Mepa MOXeT 6bITb 3a4aHa TOJIbKO C MOMOLbIO

Npumeyatue danna S—napametpos B popmate Touchstone (*.s1p).
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Kannbposka pedpnektomeTpa

5.4 ABTOMATMYECKUIN KanMBPOBOYHbIA MOAY b

ABTOMATMYECKUIM KanmbpoBouHbin moaynb (AKM) - 3To cneuyuanbHoe YCTPOMCTBO,
No3BO/IAIOLLEE aBTOMATM3MPOBATb Npouecc Kannbposknu. AKM nokasaH Ha pucyHKe 5.7.

PucyHok 5.7 ABToMaTM4eCKMN KaNMBPOBOUHbIA MOAY/b

AKM nmeeT pag, npeMmyLLects No CpaBHEHUIO € TpaauumoHHoi SOLT KannbposKkown, rae
Mcnosnb3yeTcs Habop MexaHUYeCKMX KaMBPOBOUHbIX Mep:

® YMeHbLUAEeT KO/IMYECTBO MOAK/IYEHUI KaMBPOBOYHbIX Mep;
e YMeHbLUaeT BpemMa KannbpoBKu;

® YMeHbLUaeT BEPOATHOCTb OLMBKM (YenoBeyeckunin paktop);

e MoTeHuManbHO obecneymsaeT 60nee BbICOKYH TOYHOCTb.

AKM wumeetr gBa coegmHutena CBY m USB-pasbem gnAa ynpasneHuna. AKM copepxut
3/IEKTPOHHbIE  MEPEKYaTeNIN,  KOTOPble  MNEePEeKYalTCA  MeXKay  PasMYHbIMU
COCTOAHUAMM OTPAXKEHMA U Nepefayvn, a TakKe SHepProHe3aBUCUMYI0 MaMATb, B KOTOPOM
XPaHATCA TOYHbIE S-NapameTpPbl 3TUX COCTOAHUN.

Mocne Toro, Kak Bbl nogknoumnu AKM K pednektometpy u 3anyctuam npoueaypy
aBTOMATUYECKON KannbpoBKM, nporpammHoe obecrneyeHne BbINOJHAET Mpoueaypy
KaNMOPOBKM aBTOMATMYECKU, T.€. NEPEKNYAETCA MeXAY Pa3/IMYHbIMU COCTOAHUAMM,
NPOBOAMUT U3MEPEHMUA U BbIYUCAAET KaIMOPOBOYHbIE KOIPPULMEHTBI, NCNONb3YET AAHHbIE,
XpaHAawmeca B namAatn AKM.
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Kannbposka pedpnektomeTpa

5.4.1 BO3MOHOCTN aBTOMATMUUYECKOro KaIMbpoBOYHOro MoayNA

Tunbl KaAMB6pPOBOK:

AKM no3BonseT BbIMNOMHATb MOJIHYDO OAHOMOPTOBYIO KA/NMOPOBKY OAHMM HaxKaTUem
KHOMKW. Mbl pekomeHayem K Heucnonbdyemomy nopty AKM BO Bpems BbINOSHEHUA
KanMbpPOBKM NPUCOEOUHATD HArpysKy.

Xapakrepusauma:

XapakTtepusauus - 3To Tabanua S-napameTpoB BCex COCTOsHUM Katoden AKM, coxpaHEéHHas
B 3HeproHesasucumort namatu AKM. CywectByeT pgBa TUMA XapaKTepu3auuu:
nosib3oBaTenbcKaa M 3aBogckaa. AKM mmeet ase cekumm namatu. lepsaa 3awmuieHa ot
3anmMcK U XpaHUT 3aBOACKYIO XapaKTepusaumio. BTopaa cekuma nNo3BosAeT COXPaHATb A0
TPEX MNO/Nb30BATENIbCKUX XapakTepusauuin. [lo KanmMbpoBKM Heobxoammo BblbpaTb
3aBOACKYIO UM NONb30BATE/IbCKYIO XapaKTepmnsauuto, CoxpaHéHHyto B namatn AKM. Onuma
No/sIb30BaTe/IbCKOM XapaKTepm3aLumm CAYKUT ANA COXPAaHEHUA HOBbIX S-napameTpos AKM c
YY€TOM npucoegmHEHHOro Ha nopt AKM aganTtepa.

ABTOMAaTHYeECKasA OopueHTayuna:

OpueHTauma onpegensaet noptel AKM  OTHOCMTENbHO  W3MEPUTENbHOrO  MopTa
pednektomeTpa. MNopt pednektomeTpa o603HavaeTca undppon, noptbl AKM 0603HauatoTCA
6ykBamu A u B.

OpueHTauua onpegensetca nMbo BpyYHy Monb3oBaTenem, /AMbO aABTOMATUYECKM.
Monb3oBaTeNb MOXET BbIOPaTb PYYHON MM aBTOMATUUECKMIA MeTOA, OpueHTaumn. B cayyae
BbibOpa aBTOMATMYECKOW OpMeHTauMu, nporpammHoe obecnevyeHne pedieKToMeTpa
onpeaenaetr opueHTaumio noptoB AKM KaxKabii pa3 nepeg  KanubpoBkoM  man
XapaKTepusaunen.

TemnepaTtypHasa KomneHcauua:

Bonblias TOYHOCTb KanMBPOBKM MOMET ObiTb AOCTUrHYTa, ecan Temnepatypa AKM
COOTBETCTBYET TeMMepaType, NPu KOTOPOI NPoBOAMAACL XapaKTepu3aumsa. MNpu nsmeHeHumn
TemnepaTypbl napameTpbl cOCTOAHUIA AKM MeHAITCA M HayMHalOT OT/IMYaThCA OT
COXPaHEHHbIX B MaMATU. ITO BNEYET 3a COBOM CHUKEHME TOYHOCTU KaNMBPOBKM.

Ona  CHUXeHMs TemnepaTypHbix ownbok AKM umeeT ¢yHKUMIO TemnepaTypHOM
KomMmneHcauuun. TemnepaTtypHaa KOMMNeHcauma - 3TO NpPorpaMmmHas QyHKUMA KoppeKkunmn S-
napameTPOoB Ha OCHOBAHMM U3BECTHOWM 3aBUCMMOCTM OT TEMMNEPATYPbI U AAHHbIX OT AaTYMKA
TemnepaTtypbl BHYTpn AKM. TemnepaTypHaa 3aBUCMMOCTb Kaxkgoro AKM onpepensaeTtca
npuv NPON3BOACTBE M COXPAHAETCA B €ro NaMATK.

CDYHI-(LI,VIFI TeN\nepaTypHoﬁ KOMMEeHCaLnUn MOXKET ObiTb BK/AOYEHA WM  OTK/IOYEHa
nosb3oBaTtenem.

5.4.2 Mpoueaypa aBTOMaTUYECKOM KaIMBPOBKM
Mepen KannbpoBKon pednektomeTpa ¢ nomoupbio AKM Heobxoammo caenatb HEKOTOPbIE

HaCTPOMKW, TaKME KaK: aKTUBMPOBATb KaHasj, YCTaHOBWUTb NapameTpbl (AManasoH 4acTorT,
nosioca U3MepuUTeNbHOro dpuabTpa U T.4.).
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Kannbposka pednektomeTpa

MpucoegmHute AKM K nameputenbHomy nopty pediekTtomeTpa, noakntoumte USB pasbem
AKM Kk USB nopTty KomnbtoTepa.

Ona 3anycka aBTOMaTWMYecKoM KanuMbpoBKM MCMOAb3yUTE c/edylolmne nporpaMmmHble
KHoMnKku KannbposKa > ABToKannbposka-> Kanmbposatb.

AsTokannbpoBka

Kanubposka pad Koppekuwa ABTOKannbpoBoOYHbIA MoaYyNb
{*_fp Bwn. SCB000 No14038157
OuneTpauus Y KomnnexkT mep XapakTepusauma
Agient 85032B -F- 3aBoJCcKan
Mapkep f OpueHTauwa
ABTO
AHANM3 @ TepmMoKoMNeHcaums
OTwn.
=

[na Bbibopa py4YHOW MM aBTOMATUYECKON opueHTaumm AKM KAMKHUTE NeBON KHOMKOM
MbilM No nonto OpueHTauua. Mbl peKoMeHAyem MCNOb30BaTb aABTOMATUMYECKYIO
opMeHTaumIo.

[NAa  BKAOYEHUSA WAWN BbIKAKOYEHMA TeMMepaTypHOM KOMMEHcauuu KChnonb3yihTe none
TepmoKomneHcauus.

Ana  oTobpaxeHus peTanbHOM MHOOPMAUMM O  XapaKTepusauuu  UCnosblyiTe
nporpaMmmHyto KHonky UHpopmauus o xapakrepusauuu.
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6 AHann3 n3mepeHunmn

6.1 Mapkepobl

MapKepbl — 3TO MHCTPYMEHT A/1A CYUTbIBAHWUA YNCNOBbIX 3HAYEHUIN CTUMY/IA U U3MEPAEMON
BE/IMYMHDBI HA BblOpaHHbIX TOYKax rpaduka. Pednektometrp nossonAeT BKAO4YaTb A0 16
MapKepoB Ha Kaxabli rpadumk. Bua rpadmka c ABymA MapKepamm NOKasaH Ha pUcyHke 6.1.

MapKepr NO3BONAKOT peLWaTb ceayoume 3agadun:

o CyntbiBaHMEe abBCONIOTHbLIX 3HAYEHUMA U3MEPSAEMO BE/IMYMHbI U CTUMyNa B
KOHKPETHbIX TOYKax rpaduka;

o CyMTbIBaHNE OTHOCUTENbHbBIX 3HAYEHUM M3MepﬂeMOV1 BE/INYNHBI U CTUMYNA
OTHOCUTE/IbHO OMOPHOIo MapKepa,

e [lonck Ha rpadmKke MUHUMYMa, MaKCMMYyMa, MUKa M 3a4aHHOTO 3HaYeHuUs;
® BbluMc/ieHWE pa3IMYHbIX MapamMeTpoB rpaduKka (CTaTUCTUKE, Noa0cCa NPOMNyCcKaHus

nap.).

B 518,36803 Mmry -15,731 ab
2 566,35000 MFw -15,013 aF

£ s
0 500 600 F00

PucyHok 6.1 I'paduK c mapkepamu

MapKepbl UMeIOT creaytoLme rpad)mquKme 3/1EMEHTbI:

i MeTKa 1 HOMep aKTUBHOrO MapKepa Ha rpaduke,

2

v MeTKa M HOMep He aKTMBHOIro MapKepa Ha rpaduke,
A MeTKa Ha OCM CTUMYI0B aKTUBHOIO MapKepa,

A MeTKa Ha OCM CTUMYNI0B HE aKTUBHOTO MapKepa.

Yuncnosble AaHHblEe COAEPKAT HOMEP MapKepa, 3HaYeHUe CTUMYyNa, 3HAaYEHME U3MepPAEMON
BE/IMYMHbI. HOMep aKTMBHOIo MapKepa BblaeNieH MHBEPCHbIM LBETOM.

3HayeHne M3MepsaeMon BeNNYMHbI MapKepa PasinyaeTca B NPAMOYrONbHbIX U NOAAPHbIX
dopmarax.
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AHanus nsmepeHmit

B NPAMOYTOJ/IbHbIX KOOPAWMHATAX MapPKep MnOoKa3bliBaeT OAHO 3Ha4YeHue M3MepﬂeMOl;'1

BE/IMYMHbBI No ocK Y B TeKywem popmarte (Tabanua 4.3).

B Kpyrosbix KoopaunHaTtax, dopmat rpaduka Smith (R+jX) mapkep nokasbiBaert:

e AKTMBHas YacTb conpoTusaeHus (Q);

e PeakTMBHanA YacTb conpotmeaeHusa (Q);

® JKBMBANIEHTHAA EMKOCTb MU MHAYKTUBHOCTb PpeakTUBHOM YacTu (O/TH).

6.1.1 lobaBneHne mapKepa

[nA ycTaHOBKM HOBOrO MapKepa HaXXMuTe Mporpammublie KHonkM Mapkep > [o06aButb

CrMCcoK MapKepoe

1 622.62210 My,

OnNopHLIA MapKep
OTKn.

HoBblli MapKep YCTaHaB/AMBAaETCA B LIEHTPE OCU CTUMyna M

MapkKep.
Kanubposka rB4
®unbTpauma Y
Mapkep f
AHanus {? @
Dainel
Mevatb %
MHankaums g

lpumeyaHue

HAa3HA4YaeTCA aKTUBHbIM MAapPKEPOM.
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6.1.2 YpaneHue mapkepa

AHanus nsmepeHmit

Ona ypaneHna akTMBHOINO MapKepa HaXXmute nporpammuble KHonkn Mapkep > Yaanutb

mapkep.

MNpumeuyaHue

Kanubpoeka
DUNbTpaums
Mapkep
Ananns \ﬂ:?
Daiinel

MNevate

WMHanKaLws

P04

] T o 8 N <

CnvCoK MapKepoe

1 822.62210 My

OnopHelid MapKkep
0.

B auanorosBonn dopme CNMCOK MAPKEPOB aKTUBHbLIN MapKep

noacsee4vyeH B CnNUcCkKe.
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AHanus nsmepeHmit

6.1.3 YcTaHOBKa 3Ha4YeHMA CTUMY/1a MapKepa

Mepen YCTAHOBKOM CTMMyna HeEObBXOAMMO HA3HAYUTb aAKTUBHLIN MapKep. YCTaHOBKaA
CTMMYNIa BO3MOXHA NMYTEM BBOAA 3HAYEHMA C KIAaBMATYPbl UAM NepemelleHMa mapKepa
MbIWbto. [NepemeleHne MapKepoB MblLbIO ONMCAHO B pasaene 3.9.6.

[N yCTAaHOBKM 3HaUYEHUA CTUMY/1a MapKepa Ha*KMUTE NporpammHyto KHonKy MapkKep.

Kanmﬁposr{a »aY CnwWcok Mapkepoe
I
| e |
o 1 622.62210 My 520.822| My
T R
e ¥ B SEEaE
Dainbl . . . -
L] e 2L [2) ]
. EEEAEN
e 0| | 1L

Bbibepute B cnMcKe MapKep, CTUMY/1 KOTOPOTO HYKHO YCTaHOBWUTD.

[BOMHbLIM LWENYKOM MbIWKX NO 3HAYEHUID CTUMY/la Mapkepa B Tabauvue Bbi3oBUTE
uMdpoBYO KNaBMaTypy M BBEAWTE 3HAYeHWe CTUMyna. 3aBeplinTe BBOJA, HarKaTMeM Ha
KHOMKy OK

Jna BBOAA 4YMCNOBOrO 3HA4YeHuA CTuMysla B CTPOKE JAaHHbIX

lpumeyaHue ..
MapKepa, WENKHUTE MbILWbIO MO HEMY.
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AHanus nsmepeHmit

6.1.4 Bbibop aKTMBHOroO MapKkepa

[lnsa BbIGOpa aKTMBHOIO MapKepa HaXKMUTE NPOrpamMmMHYyo KHoMKy Mapkep.

e PA4 CnUCOK Mapkepos
oo Y Hotanrs vapeep |

o 1 622.62210 MIy,
Ly 2 meemewy
AHanus @

L.
Dainkl

= OnNopHLIA MapKep
MevaTb =l Ok,
pan ] e Gwiaw

B amanorosoit popme CNMCOK MapKepoB BblAe/IUTE B CMIUCKE CTPOKY C MapPKEPOM, KOTOPbI
HeobXxoAMMO caenaTb aKTUBHbIM.

3akpoiTe ananorosyto Gopmy HarkaTmem Ha KHonky OK.

BbibOp aKTMBHOrO MapKepa B OKHE KaHana WHAMKauuu

lpumeyaHue
BO3MOMEH LLLENIYKOM MbILLN MO HeMmYy.

6.1.5 Pexxrm onopHOro mapkepa

PeXXMm OnopHOro MapKepa CAYXKUT ANA NOAYyYEHUA OTHOCUTENbHbBIX AAaHHbIX HA MapKepax.
[laHHble MapKepoB CUYMTAIOTCA B MPUPALLEHMAX OTHOCUTENIbHO CMeLManbHOro MapkKepa,
Ha3blBaeMoro onopHbiM. ONOpPHbIN MapKep MNOKa3biBaeT abcooTHble AaHHble. Bmecto
HOMepa OMOpPHbIA MapKkep 0603HayaeTcs cumBOIOM A (pUCyHOK 6.2). BKAloyeHue
OMOPHOrO0 MapKepa MepeBOAUT BCE OCTa/ibHble MapKepbl B PEXMM OTHOCUTE/NbHbIX
NU3MEpPEHUA.

Al 98,163013 Mru 4,8269 nk
Sl 48, 144977 My 5, 5474 b
520,20502 Mry -20,559 a6

A N
0 500 G600 F00
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PucyHOK 6.2 Ucnonb3oBaHWe ONOPHOro MapKepa

0603HaYeHns ONOPHOro MapKepa Ha rpaduke:

MeTKa aKTMBHOro ONOPHOro MapKepa Ha rpaduke,

4x 4=

MeTKa He aKTUBHOro OMOPHOro MapKepa Ha rpadpuke.

OnopHbI MapKep NoKasbiBaeT abCoNOTHbIE 3HAYEHMA CTUMYIA U U3MEPAEMON BETUYUHDI.
Bce ocTanbHble MapKepbl MOKa3blBatOT OTHOCUTE/IbHbIE 3HAYEHUA:

® 3HaYeHMe CTUMyNa — PasHOCTb MeXAy abCoNOTHbIMM 3HAYEHUAMM CTUMYAA
MapKepa 1 ONOPHOro MapKepa;

® 3HaYeHMe U3MEPEHUA — PA3HOCTb MeEXKAY abCONOTHbIMU 3HAYEHUAMU U3MEPEHUA
MapKepa 1 ONopHOro Mapkepa.

[na BKNOYEHUA / OTKNOYEHMA PEXKMMA OMOPHOTO MApPKepa HaXmuTe MNPOrpamMmHyHo
KHOMKY Mapkep.

CrWCoK MapKepoe

Kanubposka »a4

OunbTpauma Y

R 1 104.88431 MIy
L 2 e
AHanus @ R 2742.5000 My,
Mainkl

_ OnopHelii MapKep

MevaTb = -Bm' -
VHOMKau WA g

LLIENKHUTE NeBOM KHOMKOM MblwiM Mo nonto OnopHblii mMapKep. 3HayeHWe MapameTpa
nsmeHutca Ha BKa. / OTKa. B cnucok mapkepos 6yaer gobasneH / ybpaH onopHblit
MapkKep.
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6.1.6 CBoMCTBa MapKepoB

6.1.6.1 PexXnm CBA3HOCTU MapKepos

PeXMmM  CBA3HOCTM  MAPKEPOB  CAYKMT  ANA  BK/AKOYEHMA  WAM  OTK/IOYEHUS
B3aMMO3aBMCMMOCTU OLHOMMEHHbBIX MAPKEpPOB A5 pasHbiX rpadmkoB KaHana. [Mpwu
BK/IIOYEHHOM peXMMe CBA3HOCTU — OAHOMMEHHbIE MapKepbl NepeaBuratoTca BA0Ab ocu X
CUHXPOHHO ANA Bcex rpaduKkos. MpU OTKAOYEHHOM pPeXMMe CBA3ZHOCTU — MOJIOMKEHUA
OLHOMMEHHbIX MAapPKepoB BA0/Ib OCU X HE3aBUCUMbI (PUCYHOK 6.3).

AunnuTyga nor 10.0 a6/ 0.0 ab AunnuTyga nor 10.0 a6/ 0.0 ab

p2 Amnnutyga nor 10.0 a6/ -20.0 ab rp2 AmnnuTtygaa nor 10.0 a6/ -20.0 ab

50.0 50.0

40.0 Al 371.51500 My  8.6773 b 40.0 Al 371.51500 Mro  8.6812 ab
2013.8516 Mru -23.993 ab 2013.8516 Mru -23.997 ab

30.0 Al 350.95666 Mru 6.3621 gb 30.0 Al 371.51500 Mru 8.6812 ab
R 2203.7500 Mru -22.251 pgb R 2013.8516 Mru -23.997 ab

20.0 20.0

10.0 il Ly 2 10.0 1 2

-20.0
-30.0 .0
-40.0 -40.0 [E
-50.0 - . o . -50.0 - =
2000 2400 2800 2000 2400 2800
CtapTt 1.6952 Iy -- CTton 2.9558 1Ty CtapT 1.6952 1Ty -- CTton 2.9558 1Ty
CBA3HOCTb: BK. CsasHocTb: OTKA.

PucyHOK 6.3 PeXXnm CBA3HOCTU MapKepoB
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AHanus nsmepeHmit

ANna BKNOYEHUA / OTKNIOYEHUA PEXMMA CBA3HOCTU MApPKEPOB HaXKMWUTE MporpaMmmHble
KHOMKn Mapkep > CBoicTBa.

S - CrWcoK MapKepos
OunbTpaums Y

o 1 104.88431 My
S 2 eseeewy
Ananns @ R 2742.5000 My
Daiine

- OnopHEIA Mapkep

Mevatb =l -Em -
MHankauma g

B auanorosoii ¢opme CBOWCTBA MAPKEPOB LLENKHUTE NEBON KHOMKOW MbIlWK MO MNOJIO
CBA3HOCTb MapKepOoB. 3HaYeHMe napameTpa M3meHuTcsa Ha Bka. / OTKA.

3HaKOE CTIMYNA
2

3HAKOE M3MEpEHa
5

Toneko AKTHEHEIA
CTen.

CBAIHOCTE MapKepos
CTen.

BripaervEaHe
O,

HaHHEE NaMATI
CTen.

3akpoiTe gnanorosyto GoOpMy HarkaTuem Ha KHonKy OK.

6.1.6.2 HacTpoMKa TOMHOCTM NpeaCcTaBNEHNA MAapPKePOB

Mo yMONYaHUIO YNCNO AECATUYHDBIX 3HAKOB MHAMKAUMU AaHHbIX MAapKepoB cOCTaBadAeT: 8
AnAa ctumyna m 5 ana usmepenua. onb3oBaTeNb MOXKET M3MEHWUTb 3TUM 3HAYEHUSA.
[JnanasoH nameHeHMA KOAMYEeCTBa 3HAKOB CTMUMYyAa cocTasnaseT oT 5 ao 10 3HaKoB, 3HaKoB
n3mepeHmsa — ot 3 g0 8 3HAKOB.
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[NnA HaCTPOMKM TOYHOCTM NpencTaBAEHUA YMUCNOBbIX 3HAYEHUMA MAPKEPOB HaAKMUTE
nporpammHble KHoNkM Mapkep > CBoicTBa.

KannBposia »B4 CrMCOK M3pKepoB
| et e
1 | 104.88431 MIy g
e 2 R, T
{r? 5
ToNbks AKTHMEHBIA
ELE B R 2742.5000 My O,
) 5 CEAZHOCTE MAPKEROE
Qannsi OTKn.
OnOopHLEIA MapKep BripaEH BaHM1e
= Bkn
MeyaTb =l Qren.
e = | wmewmwe ok _

LLénKHuTe NIeBOM KHOMKOW MbIWKM MO NOA0 3HAKOB ctumyna, yToOblI BBECTU YMCNO
AeCATUYHbIX 3HaKOB CTUMYyAa.

LWL EénKHUTe NeBOM KHOMKOM MbIWKX NO nonto 3HaKoB nimepeHwuma, yTObblI BBECTU YMCNO
AECATUYHbIX 3HAKOB U3mepeHnAa.

3akpouTe ananorosyto GOpMy HarkaTuem Ha KHonKy OK.

6.1.6.3 'pynnoBasa nHAMKaAUMA SaHHbIX MAapKepoB

Mpu BbIBOAE HECKONbKUX rPadMKOB B OAHOM KaHase MHAWMKAUWUW, AaHHble MapKepoB No
YMONYAHUIO WHAMUMPYIOTCA TONbKO ANs aKTMBHOro rpaduKka. [onb3oBatenb umeeT
BO3MOMHOCTb  BK/IIOYMTb  TFPYMMOBYHO  MHAMKAUMIO  MapKepoB  Bcex  rpadumkoB
oAHOBpPEMEHHO. MapKepbl pa3/INyHbIX TPadUKOB PA3/INYAIOTCA MO LBETY, KaXKAblii mapKep
MMeEeT LBeT cBoero rpaduka.
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[na BKAOYEHUA / OTKAKOYEHMA TPYNMNOBOM MHAMKALMM MAPKEPOB HAXKMUTE MPOrpaMmHble
KHOMKn Mapkep > CBoicTBa.

3HaKOE CTIMYNA
2

3HAKOE M3MEpEHa
5

Toneko AKTHEHEIA
CTen.

CBAIHOCTE MapKepos
CTen.

BripaervEaHe
O,

HaHHEE NaMATI
CTen.

LLIENKHUTE NEeBON KHOMKOW MbiliM MO Moo TOAbKO aKTUBHbLIK. 3HayeHue napameTtpa
n3meHuTca Ha Bka. / OTKA.

3akpouTe gamnanorosyto Gopmy HarkaTuem Ha KHonKy OK.

Mocne BKAOYEHMA TPYyNNoOBOM MHAMKAUMWU  MONb30BaATENO
MpumeyaHue HeobxoAMMO pa3MecTUTb [aHHble MapKepoB Ha 3KpaHe BO
n3bexaHue Ux HaNoXKeHus.

6.1.6.4 BblpaBHMBaHME NONOXKEHWUA AAHHbIX MAPKEPOB Ha 3KpaHe

[laHHble MapKepoB MO YMOMYAHUIO PAcMoNaraloTca ANA KaxKAoro rpaduka HesaBMCUMMO.
Monb3oBaTenb WMMeEeT BO3MOMKHOCTb BK/IKOYMTb BblpaBHMBAHME MOJIOMKEHUA OAHHbIX
MapKepoB Ha 3KpaHe. BbipaBHWBAHWE OTMEHSET HEe3aBMCMMOE PacMONOXKEHUEe AaHHbIX
MapKepoB pas3nnyHbiX rpadukos. [laHHble MapKepoB BCex caeaylowmx rpaduKos
BbIPaBHMBAIOTCA MO OTHOLWEHMIO K NepBomy rpaduKy. BbipaBHMBaHME MOMKET BbiTb ABYX
TUNOB:

e BepTMKasbHOE — AaHHble MAPKEPOB Pas/iMyHbIX rpaduKoOB pacnonaratotca apyr
noa, Apyrom;

e [OPU30OHTANIbHOE — JaHHbIE MAPKEPOB Pa3/IMYHbIX FPaduKOB pacnonaratoTca B
CTPOUYKY.
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ﬂ,ﬂﬂ BK/IIOYEHWNA BblPaBHMUBAHUA NONOXKEHUNA OAHHbIX MAaPKepPOB — HAa*XMUTE NporpammHble

KHOMKn Mapkep > CBoicTBa.

Kanmbposka »a4
OunbTpaumns Y
Mapkep f
AHanwus @
ETEN

=
MevaTb =
WMHanKaLus g

CnvCoK MapKepoe

1 104.88431 My

R 2742.5000 MI'y

OnopHelA MapKep
Bin

3HaKOE CTIMYNA
2

3HAKOE M3MEpEHa
5

Toneko AKTHEHEIA
CTen.

CBAIHOCTE MapKepos
CTen.

BripaervEaHe
O,

HaHHEE NaMATI
CTen.

BeipaEHHEAHKE

BepTuKaneHoe

[OpWZ0OHTANEHOE

LLénKHuTe NIeBOM KHOMKOM MbILWN MO MO0 BblpaBHMBaHMe.

B awuanorosoii ¢opme BblpaBHMBaAHME BbibepuTe ABOMHLIM LLEAYKOM MbIWK  TUN

BblpaBHMBAHUA.

3aKpoiTe guanorosyto popmy CBOMCTBA MapKepoB HaxKaTuem Ha KHonky OK.

6.1.6.5 MHAMKAUMA 3HAYEHUI NAaMATM Ha MapKepax

Mo yMO/YaHMIO MapKepbl MHOMLMPYIOT AaHHble rPpaduKoOB M3MepeHui. Monb3oBaTesb
MMeeT BO3MOXKHOCTb BKIOUYUTb MHAMKALMIO AAHHbIX NAMATU, ECAU UMEETCA 3aNOMHEHHbIN

rpaduk.
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ANna  BKAOYEHUA/OTKAOYEHMA [aHHbIX rpaduKa NaMATM Ha MapKepax — HaxXmuTe
nporpammHble KHOoMKM Mapkep > CBoiicTBa > [laHHbIe NAaMATH.

R - CNUCOK MapKepos
OunbTpaums Y |

o 1 104.88431 My
TR
Aaniz @ R | 2742.5000 My
Dalins

. OnopHEIA Mapkep

MeyaThb =l s - -
T D=

ZHAKOE CTHMY NS
8

3HAKCE MEMEPEHIMA
5

ToNeKo AKTMEHKIA
OTER.

CEASHOCTE MApKepos
OTER.

BrlpaEHEaHME
OTKn,

JaHHEE NEMATH
OTER.

MpY BKAKOYEHUU WHAMKALMM [aHHbIX NaMATU 408 MapKepa, MapKep uHAUUMpYeT
3aMOMHEHHble AaHHble OAHOBPEMEHHO C TeKylWwumu. Ha rpaduke namatv nossaawoTca
yKasaTe/NM MapKepoB TaKMe e KaK M Ha rpaduKe JaHHbIX. YKasaTenn MapKepos
WMHTEPaAKTUBHbI. MX MOXHO mnepemelatb C MOMOLLbIO MbIWKM AN OTCAEXKMUBAHMUA

3aMOMHEHHDbIX AaHHDbIX.

AmnauTyaa nor 5.0 a6/ 0.0 ab [&n
25.0
20.0
15.0
10.0
Al -2241.8611 Mry -0.9075 ab -0.0140 ab
s 0 R] 8356.6944 Mry -5.2665 a6 -0.0650 ab
1 R
510 P S S YASVUURM . SO SO —
R
-5.0 1
-10.0
-15.0
-20.0
-25.0 N -
4000 8000 12000
CtapT 85 MMy -- 401 10 klu Bwicokasn Cron 14 Moy

PucyHoOK 6.4 MHOMKaUMA JAaHHbIX MaMATM C NOMOLLbIO MapKepos
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6.1.7 OyHKUMM NONCKA NONIOXKEHMA MaPKepPOB
PYHKLUMM NOMCKA NONOXKEHMA MapKepa OCYLLLECTBAAIOT NOUCK Ha rpaduke:
e MaKCcMManbHOro 3Ha4YeHUA,
° MwuHMmanbHoro 3HA4YeHUAq,
e [IMKOBOrO 3HAYEHUS;

e lleneBoro ypoBHs.
MpumeyaHue Mepen nonckom onxeH ObiTb HA3HAYeH aKTUBHbIN MapKep.

6.1.7.1 MTOUCK MaKCUMyMa UAN MUHUMYMA

OYHKUMM  MOMCKA MaKCMMyMa WAWM  MUHUMMYMA Haxo4AT MOJIOKEeHWe MapKepa,
COOTBETCTBYIOLWME HanbBOMbLIEMY MAN HAUMEHbLUEMY 3HAUYEHWUIO U3MEPSEMOM BENUYMHDI
(pucyHoOK 6.5).

AMnanTyna nor 5.0 gb/ -20.0 gk
5.0

2469.9725 Mry -26.096 a6
-5.0 2 12363.2750 Mry —14.911 1p

-10.0
Makc

-15.0

[-20.0 4

RN "

25.0
-30.0

-35.0
N

-40.0

-45.0 . e
2200 2300 2400 2500
CtapTt 2.1673 Iry -- CTton 2.6028 Ty

PucyHOK 6.5 MOMCK MUHKMMYMa MAM MaKCMmyma
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Ona noucka MMHUMMYMA MAM MaKCMMyMa rpaduKa — HaxKMUTe NPOrpammHble KHOMKM
Mapkep > Mouck > Mouck mmHumyma /Mapkep > Mouck > Mouck makcumyma.

KanubpoBska
MUNETpauma
Mapkep
Anannz {?
Dannsl

MNeyaTb

MHaukaLmns

rB4

i Tk d B N <

CnWcoK Mapkepos

1 622.62210 MMy

OnNopHLIA MapKep
OTwn.

MapkepHLIA NOWCK

TWn noucka
MakcumMym

CnexeHuve
Bicn.

OWanazoH nowcka
O,

Hauano noucka
200.00000 My

KoHey nowcka
800.00000 My

B avanorosoli popme MapKepHblii NOUCK B nosie 3HaYeHMA TUn NoucKa oTobparkaeTcs
nocneLHW TUN NOMCKA, MPUMEHEHHDBIN K MapKepy.

6.1.7.2 lMoNCK NMKOBOIro 3Ha4YeHuA

OYHKUMA MOMCKA NUKA Haxo4uT MNOMOXEHWEe MapKepa, COOTBETCTBYHOLWME MUKOBOMY
3HAYEHUIO U3MEePAEMOI BENNYNHDI (PUCYHOK 6.6).

MUK - 3TO N1OKaIbHbIN SKCTPEMYM GYHKLUN.

MK Ha3blBaeTCA MOJIOXKUTENbHbIM, €C/1M 3HaUeHUe B TOYKE MUKa NpeBsblllaeT 3Ha4YeHuA B
coceaHUNX TOYKax.

MK Ha3biBaeTCA OTpULUATE/NIbHbIM, €C/IN 3HAYEHME B TOUKE MUKA MeHblle, Yem 3HaYeHUA B
coceaHUNX TOYKax.

MUKOBbIM OTKNOHEHMEM Ha3blBAaeTCA HaMMEHbLUUN moaysib pPa3HOCTU M3Mepﬂ6MOI7I

BE€/INYNHDI

mexay TOYKOM MNUKa WU ABymAa coCceaHMMU TMUKamu I'IpOTMBOI'IOﬂO)KHOl‘/'I
NONAPHOCTMU.
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AMnNAuMTyaa nor 5.0 g/ -15.0 gb AMnNAuMTyaa nor 5.0 g/ -15.0 gb
10.0 10.0
5.0 5.0
1 2165.5300 Mru -20.519 ab 1  2071.1370 Mry -30.697 a6
0.0 2 2361.5770 Mry -14.908 ap 0.0 2 2241.7705 Mry -25.788 ab
2568.5155 Mry -15.671 ab 2470.4920 Mru -26.082 a6
-5.0 -5.0
-10.0 -10.0 N
2 3
[»-15.0 <] [»-15.0 <
1
-20.0 -20.0
L L 2 3
-25.0 -25.0
1
~30.0 JII—3O.O
1 1
-35.0 % o -35.0 4
-40.0 N A ~ -40.0 A ~
2000 2200 2400 2600 2000 2200 2400 2600
CTapTt 1.9477 Iy -- Cton 2.6738 Ty CTapTt 1.9477 Iy -- Cton 2.6738 Ty

PucyHOK 6.6 MMonoxntenbHble n oTpuLaTesibHblE NMUKN
B noncke y4yacTByrOT He BCe MUKMK, a TONbKO T€, KOTOPble YAOBNETBOPAIOT ABYM KPUTEPUAM
noucka:

o MMMKM  [OMKHbI  MMETb  OMpeaenéHHylo  nosb3oBaTesieM  MOAAPHOCTb
(nonoxkuTenbHyto, oTpULATENLHYIO, UAK 06e NONAPHOCTH);

o [IMKN [O0MKHbI MMEeTb 3HayeHWe MUKOBOro OTK/JOHEHMUA, He MeHee 3a[aHHOro
nonb3oBaTesiem.

Bo3amoKHbI cnegytowme BapuaHTbl GyHKLUM NOUCKA NUKA:
e [MonCcK banKalLLero nuKa;
o [TouCK HanbonbLuero nNuKa;
e [ToUCK NUKa cneBa;
e [ToncK nuka cnpasa.

BAvKalWmMii MUK — 3TO Camblii BIM3KUIA MUK K TEKYLLEMY MOJIOKEHUIO MaPKepa BAO/Ib OCU
CTUMYNIOB.

Hanbonblwmin NMK — 3TO MUK C MAKCMMAJIbHbIM WMAM MUHMMA/IbHbIM 3Ha4yeHnem, B
3aBUCMMOCTU TERYLLMNX YCTAHOBOK NOJTAPHOCTU NUKa.

Monck HanbonbLero NMKa OTAMYAETCA OT MOMCKA MUHUMYMA UK
MaKCMMYMa, TaK KaK MUK He MOXKET OblTb OOHaApPYXKeH B KpalHUX
TOYKax rpaduKa, ecnn faxke OHU MMEKT MUHUMANbHOE WU
MaKCMManbHOE 3HAYEHME.

lpumeyaHue
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0NAa NouMcKa NMKOBOrO 3HayeHWe HaXmMuTe nporpammHblie KHonku Mapkep > lMouck >
MownckK nuKa.

Kanubposka »a4 0
OWCK NMHKa
OunbTpauma Y Mopor nuka
1.0000 gb
v MonAPHOCTE NKKa
Mapke
prep {? y Mono¥uMTensHanA
AHanuz @
MonAPHOCTE NKKE
L
= OTpHLATENEHEA
MevaTb =
VIHOMKau WA g

B ananorosoit popme MOUCK NUKa, BbIOEPUTE HYXKHbIA TUN GYHKLUUM NMOMCKA, HAXKaB OaHY
M3 NPOrpPamMMHbIX KHOMOK:

o [lOUCK NUKa;

o MaKcMManbHbIN NUK;
o [uK cneBa;

¢ MNuk cnpasa.

[nsa BBOAQ 3HAYEHMA MUKOBOTO OTKJAOHEHUA LWLENKHUTE NEeBOM KHOMKOW MbIWK MO MO
Mopor nukKa.

[na Bbibopa NONAPHOCTU MUKA LWENKHUTE NIEBON KHOMKOW MbiwK no nosto MonapHocTb
nuKa.

3akpouTte ananorosyto popmy MonapHOCTb NMKA HaxkaTuem Ha KHonKky OK.

6.1.7.3 lNowuckKa LeneBoro yposHA

®YHKLUMA MOMCKa LENEeBOro YPOBHA HAxoAMT MOJIOXKEHME MapKepa, COOTBETCTByoLLee
33 aHHOMY (Lie/IeBOMY) YPOBHIO M3MepPSAEMOMN BEANUYUHBI (PUCYHOK 6.7).

B Toukax nepeceyeHMa UENEBOro YPOBHA rpaduKk PyHKLUMM MOXKET MMeTb ABa Tuna
nepexopaa:

® MONOXKUTENbHBIN, ecAn npousBoAHaa OYHKUMM (HAaKNOH rpaduKka) B Touke
nepeceyeHuUa LEeNeBoro ypoBHa 60/blue HyNs;
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e OTPULATENbHbIA, €eCcAu Npou3BoAHaA QYHKUMM (HAKNOH rpaduMKa) B TOuKe
nepeceyYyeHmn LeNeBoro ypoBHA MeHbLUe HyNA.

AMnauMTyaa nor 2.0 g6/ -18.0 gb
-8.0

-10.0

120 1 2301.6414 mMry -17.998 ab
' 2421.6739 mMru -17.999 16

-14.0
-16.0 s
[>-18.0 <]
NONOXKUTE/IbHbIN OTpMLI,aTeanbIﬁ
nepexon nepexon
—L‘F\.U/ \
-26.0
-28.0 . Y
2300 2400
CTapTt 2.2094 Iry -- Cton 2.4741 Ty,

PucyHoK 6.7 MoucK uenesoro ypoBHA

B nomcKe y4acTBYIOT He BCe TOYKM NepeceyeHunsn rpaduka c Lenesbim ypoBHEM, a TONbKO Te,
KOTOpble MMetoT onpeaenEHHYI0 No/b30BaTeleM NONAPHOCTb nepexoaa (NoNoXKUTENbHYIO,
oTpuLaTeNbHYto, UAK 0be NoAspHOCTH).

Bo3moxKHbI cneaytouime BapnaHTbl GYHKLMM NOUCKA LIEJIEBOTO YPOBHS:
e [lonck banxKanwen uenu;
e [lOUCK Uenun cnesa;

e [Tonck uenun crnpasa.
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na noncka uenesBoro ypoBHA HaXkKmMuTe nporpammHble KHonku Mapkep > MNMouck > Mounck

uenu.

Kanubpoeka
OunbTpauma
Mapkep
Ananns {?
Daiinel

MevaTb

VHOMKau WA

»E4

] fie o0 8D N <

MoKcK uenu

Llenesoe zHayeHue
-20.000 ob

Mepexog Wenu
Bce

MonoxuTeneHan

OTpHUaTensHaA

B 3aBMCMMOCTM OT BapMaHTa GYHKLMM MOUCKA, HAXKMUTE OLHY U3 MPOrPamMMHbIX KHOMOK:

o [MoucK uyenu;

e Llenb cneBa;

e Llenb cnpaga.

[na BBOAA BE/NVYMHLI LENEBOrO YPOBHA LWENKHUTE NEBOM KHOMKOM MbIWM NO MO/
LleneBoe 3HauyeHUe 1 BBeANTE 3HAYEHME C NOMOLbIO LMPOBON KaBMaTypbI.

YcTaHOBMTE TUN NepexoAa, WENKHYB N1eBOIM KHOMKOM Mbilwin no nosto Mepexoa uenum.
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6.1.7.4 Pexkum cnexkeHus

AHanus nsmepeHmit

Mo YMONYaHUIO OCYLLECTBAAETCA OAHOKPATHbIN MOMCK NOC/e HaxaTua Ha N6y KHOMKY
MOUCKA. PEXXUM CNeXEHUA CNYXKUT ANA HENPEPbIBHOTO NOMCKA NOMOXKEHUA MapKepa, NokKa

OAHHbIN peXXUM He byaeT OTK/IOYEH.

ﬂ,ﬂﬂ BK/1IOYEHUA / OTK/ZIIOYEHNA peXMMa CneXeHnAa — HaXmMute nporpammHblie KHOMKU

Mapkep > MNouck.

Kanubpoeka
DUNLTpauna
Mapkep
Ananns {P
Dainbl

MevaTb

MHauKaLms

P04

] T Pd 8 N <

MapkepHulid NoOUCK

TWn noMcka
Llent

CnexeHve
0.

OWanazoH noucKa
0.

Hauyano noucka
85.000000 MIy,

KoHey nowcka
5400.0000 My

LLLENKHUTE NEeBOM KHOMKOW MbIiKM No noato CnexkeHue, 4Tobbl BKAKOUUTL / BbIKAOUYUTDL
PEeXMM cnexkeHuna. 3HadeHne napameTpa CnexkeHua nameHuTca Ha Bka. / OTKA.
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6.1.7.5 OrpaHnyeHne gnanasoHa nomcka

AHanus nsmepeHmit

anI OCyLWwecTB1EHNN MOUCKA NONOKEHNA MapKepa MOXXHO OrpaHMYnTb AManNa3oH NMOWUCKa

3a4aHHbIMU TPaHNUAMUN CTUMYNA.

ﬂ,ﬂﬂ BK/1IOYEHUA / OTKNIOYEHNA AUWana3OoHa MOUCKA HaXXMUTe NporpamMmmHblie KHOMKU

Mapkep > MNowuck.

Kanmbposxa »a4
QuNbTpaumna Y
Mapkep f
AHanwus @
Dainkl
=
MNevate =
MHauKaLms g

MapKepHslid NoucK

Tun nowcka
Lene

CnexeHwe
OTKN.

OWanazoH novcka
OTKN.

Hauano nowcka
85.000000 My

KoHeu nowcka
5400.0000 My

LLIENKHMTE NEeBOM KHOMKOM MbiK No noato Auana3oH NoucKa, 4YTobbl BKAUYUTL /
BbIK/IIOYMTb OrpaHUYEeHMEe AmanasoHa MOWCKa. 3HayeHue napameTpa [uana3oH nNoucKa

n3meHunTca Ha Bkn. / OTKA.

[ns BBOAA rpaHuL, AMana3oHa NOUCKa LWENKHUTE NeBOM KHOMKOM Mbllin no nonto Hauano
noucka maM KoHeu, nNOMUCKa COOTBETCTBEHHO. BeauTe 3HayeHMA CTMMyna C MOMOLLbIO

uMPppoBOI KNaBmaTypbl.

6.1.8 MapKepHble BblYMCNEHUA

MapKepHble BbIYMCNEHUA — 3TO OGYHKLMKM, UCNONb3YHOLWME MapKepbl AR BblYUCAEHUS
Pa3/IMYHbIX XapaKTEPUCTUK rpaduKa. B mapKepHble BbIYMCNEHNA BXOAAT YETbipe GYHKLUK:

o CTaTUCTUKa;
e HepaBHOMepHOCTb;
e [TONCK Nos0ChI;

e MonocoBoi punbTp.
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6.1.8.1 CraTucTUKa

®PYHKUMA CcMamucmuku BbIMUCAAET U UMHAMLMPYET chegylowme napameTpbl rpaduka:
cpepHee 3HayYeHWe, CTaHOAPTHOE OTKNOHEeHMe, GaKTop MUK-NUK. [AnManasoH Bbl4MCAEHUA
MOKET ObITb OrpaHMYeEH, A1 OrPaHUYEHMA UCNOb3YHOTCA ABa MapKepa (PUCYHOK 6.8).

AunamTyaa nor 0.1 n6/ 0.0 a6 [RO] AunamTyaa nor 0.1 n6/ 0.2 a6 [RO]
0.5 0.7
0.4 0.6
0.3 0.5
i 1297.6177 Mru -0.0005 aB
0.2 L= 00074 98 0.4 2 3268.1216 Mru -0.0003 ab
1-2 1970.5038 MIL
0.1 0.3 cpes 0.0010 ab
cT.oTk 0.0098 ab
DOOL gl 0.2 n-n 0.0759 a6 q
-0.1 0.1 . .
Onana3oH: oTk. < >
-0.2 O'OWW
1 1
-0.3 0.1 ! . |
N Inana3oH: BKN.
-0.4 -0.2
-0.5 -0.3 -~ PN
1000 2000 3000 1000 2000 3000
CtapTt 85 My Kop 201 Cton 3.9827 ITy CtapTt 85 My Kop 201 Cton 3.9827 ITy

PucyHok 6.8 CtaTtuctuka

Tabnvua 6.1 OnpeaeneHme CTaTUCTUYECKUX NAaPaMETPOB

0Ob603HauyeHUe OnpegeneHue dopmyna
CpenHee apudmeTtnyeckoe 1 &
cpep, M=—. Z X
N =
CraHpapTHOE OTKNOHeHue 1 N ,
CT.OTK . z (x, —M)
N-143
DaKTOp NUK—MNK: Pa3HOCTb MeXay Makc - MuH
n-n MAKCMMANbHbIM N MMHUMAIbHbIM
3HavYeHnem
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[na BKAOYEHUA / OTKNIOYEHMA CTAaTUCTUKU — HaXKMUTe NporpaMmHble KHOMKu Mapkep >
Cratucrtuka.

Kanubposka rE4

OunbTpaums Y
»
Mapkep y HbIE BblYNCS
wove (B  omawe
2 =N
Meuatb =1
s S —
Mapkep

Crarncruia OnopHsii Mapkep .
Cratucruka
OTKN.
Mapkep 2
[WaNazoH CTaTMCTHKK
OTKn. Mapkep 3
Hauano crarucrmim
Maprep 1 Maprep 4
KoHew cratucTim
Mapkep 2 Mapkep 5 |

Bbibepute BKNaaKy CTaTUCTUKA U LWENKHUTE N1€BOM KHOMKOM MblwK No nonto CTraTUcTUKa.
3HauyeHune napameTpa CTaTUCTUKA M3MeHUTCA Ha BKka. / OTKA.

[na BKNOYEHMA / OTKAKOYEHUA OrpaHMYEeHMA AManasoHa CTAaTUCTUMKU LWENKHUTE NeBoW
KHOMKOM MbIWXW MO noato [uana3oH CTaTUCTUKU. 3HayeHMe napameTpa [manasoH
CTaTUCTUKKN U3MeHUTcA Ha BKka. / OTKA.

LLIENKHUTE NEeBON KHOMKOM Mblin no nonto Hayano cratuctmkm n KoHeu, CTaTUCTUKM.
BbibepuTe HOMepa MapKepoB M3 CMMCKa, KoTopble ByayT 3a4aBaTb FpaHUUbl AMana3oHa
CTaTUCTUKM.

6.1.8.2 HepaBHOMeEpPHOCTb

dOYHKUMA HepasHOMEepHOCMU BbIYUCASAET U UHAMUMPYET ceaylolme napaMmeTpbl rpaduka:
YCUNIeHWE, HAK/NOH, HepaBHOMEPHOCTb. PYHKUMSA HepaBHOMEPHOCTM MCNOAb3yeT nBa
MapKepa gNs 3aaHuA gMana3oHa pacyéta napameTpoB (PUCYHOK 6.9).
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AMnAMTYAa nor 5.0 a6/ -5.0 gb

20.0
15.0 1423.3186 Mru -0.4487 g6
2 1998.7980 Mru -23.880 gb
10.0 17 575.47944 M
yCun -0.4487 pb
5.0 Haknod —23.487 gb
1 +OTHKN 3.6159 nb
0.0 —0THKA 18.950 pb
<
1
- 2
1
-30.0! {\
r 1600 2000
CtapT'1.2661 Ty -- 201 Cton 2.334 ITy

PucyHOK 6.9 ®PyHKUMA HEPAaBHOMEPHOCTH

HepaBHOMepPHOCTb = A" ax + A nax

PucyHok 6.10 OnpegeneHne HepaBHOMEPHOCTH

Tabnnuya 6.2 OnpeneneHne napameTpos GyHKLMM HEPABHOMEPHOCTH

HanmeHoBaHue Ob603HauyeHUe OnpegeneHue
YcuneHune ycun 3HayeHne mapKepa 1
Pa3HOCTb meXAy 3HaYeHUAMM Mmapkepa 2 u
HaknoH HaAKNOH
Mapkepa 1

HaxoaaTtca makcumymbl OTKNIOHEHWH B "ntoc”’ 1 B

+OTKN "MUHYC" OT NPAMOI INHUK, COeANHAIOLLEN

HepaBHOMeEpPHOCTb

-OTKN Mmapkepbl 1 n 2. HepaBHOMepHOCTb onpeaenaeTca

KaK MX cymma (pucyHok 6.10).
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Ana BkAYEHUA / OTKAYEHMSA OYHKUMM HEPaBHOMEPHOCTU HAKMUTE MNpPOrpaMmmHble
KHOMNKM Mapkep > HepaBHOMepHOCTb.

Kanubposka rE4

OunbTpaums Y
»
Mapkep y HbIE BblYNCS
wove (B  omawe
2 =N
Meuatb =1
s S —
Mapkep

OnopHLIA MapKep .
HepaeHOMEPHOCTE
Mapkep 2
HepaBHoMEpHOCTE
Otk Mapkep 3
Hauano HepaBHOMEPHOCTH
Mapkep 1 Maprep 4
KoHel HepaeHOMEpHOCTH
Mapkep 2 Mapkep 5 |

Bbibepute BKNaaky HepaBHOMEPHOCTb LWENKHUTE N1€BON KHOMKOM MbIWKM MO MOJIO
HepaBHOMepHOCTb. 3HauyeHMe napameTpa HepaBHOMepPHOCTb 3MeHUTCA Ha BKa. / OTKA.

LLénKHuTe NIeBOM  KHOMKOM Mblwn no nonto Havano HepaBHOMEPHOCTU U KoHey,
HepaBHOMEPHOCTMU.

Bbibepute HOMepa MapKepOB M3 CMUCKa, KOTOopble ByayT 3a4aBaTb rpaHULbl AMana3oHa
HepaBHOMEPHOCTM.

6.1.8.3 NoucK nonocobl

®PyYHKUMA OCyLLeCcTBAAET MOWUCK MOJI0Cbl NPOMYCKAHMA WAW 3arparKAeHua W uHauuupyet
cnepyloume napameTpbl NOAOCHI: WMPUHA MOAOCHI, LEHTP, HUMKHAA U BEPXHAA 4acToTa
cpe3a, A0bpOoTHOCTb, NoTepu (PUCYHOK 6.11). Cumonamu F1 n F2 Ha pucyHKe 0603HaYeHbl
BEPXHAA N HUXKHAA YacTOTa cpe3a, COOTBETCTBEHHO.

MoMCK Nosiocbl NPOU3BOAUTCA OTHOCUTE/NIbHO OMOPHOM TOUYKM. OMOPHOM TOYKOWN CAYKUT
mbo  makcumym  rpadmka, nMbBO  aKTUBHbLIM  MapKep, No Bblbopy nosnb3oBaTens.
OTHOCUTENbHO 3HauyeHUA rpaduKa B OMOPHOM TOUYKE ONPEAEeNAlTCA BEPXHAA U HUXKHAA
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YacToTbl Cpe3a, B KOTOPbIX 3HaYeHue rpadmKa yMeHbLUIaeTca Ha 3aZaHHbl NONb30BaTENEM
YpoB8eHb roucKa nosocs (0bbiyHo —3 AB).

2.80944381TW -0.9802 AF
A& 32.981165MMU

UEHT : 2.8084785MTU 1
HWK @ 2.79188791TU
BEpX : 2.8249690MTW ge------- §

0 : 85.154
noT : -0.9802 AF YpoeeHe
noMucka
nonockel

Monoca
nponycKaHuA

3.1836687 MU -0.3642 AF
n: 48.4415921MMy

UeHT ¢ 3.0093537ITruy
HM¥ @ 2.98513271Ty
gepx @ 2.03357461TW

Q: 62.122
noT : -0.253046

YpoBeHe
noMcka
nonockel

Nonoca  ~ & 77 TATTTC
zarpaXgeHun

PucyHoK 6.11 onck nonaocsl.

Tabnuua 6.3 OnpeaeneHre napameTpoB NOAOCHI

HanmeHoBaHue
O603HayeHne OnpegpeneHune dopmynbl
napameTpa
Monoca Pa3sHOCTb mexay BepXHeEN n £ _F1
NpPOoMycKaHuA n HUXKHEW YacTOTOM cpe3a
LleHTpanbHan CpeaHee 3Ha4YeHMe mexay
yacToTa NosaocCkI LeHT BEPXHEN N HUXKHEN YacTOTOM (F1+F2) /2
nNponycKaHuA cpesa
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HanmeHoBaHuMe
0O603HauveHune OnpepeneHune dopmynbl
napameTtpa
HW»XHAA YacToTa nepeceyeHns
Hu»KHAA yacToTa rpadpumKa n ypoBHs
HUX pad yp F1
cpesa onpeaeneHma noaocol
NPONYyCKaHMA
BepxHAA YacToTa nepecevyeHms
BepxHAa yacToTa Bepx rpadurKa 1 ypoBHA £
cpesa onpeaeneHma noaocol
NPONYCKaHMA
OTHOLWEeHUe LLeHTPabHOM
[0o6poTHOCTb Q HeHTP ueHt /M
YaCTOTbl K N0J10CE NPONYCKaHMA
3HayeHue rpaduKa B ONOPHOM
MNotepu nor pa¢ P -
TOYKEe NOMCKA NOAOChI
[na BKAtoueHMA / oTKAoYeHMA OYHKUMM MOMCKA NONOCbI — HaXXMWUTe MPOorpammHble

KHonku: Mapkep > Matematuka > Mouck nonockl > Mouck nonocol.

Kanmbposxa »a4

OUNLTpaLms Y
Mapxep f
Ananis Y t=
Qaiinei
Mevars =
VHavkaums L

Cnucok ma

1 622.62210 My

OnopHeIA Mapkep
oK.

(epoe
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CK. MONoCkl

Makack Nonoce
CTen.

Twn Nowcka
POy CrAROLLIAIA
CInopa nokcka
Il cirayra

YpoBeHb Nonocsl
-3.0000000 a6

3ap,a171Te TWN NONOCbI NPOrpaMMHbIMN KHONMKaMu: MapKep > MaremaTtuKa > Nounuck nonocobl

> Tun NnouckKa.

Kanubpoeka
OunbTpauma
Mapkep
Ananus {P
Daiinel

MevaTb

VHOMKau WA

v
=
-~

] fie oo 8D N <

622.62210 My

OnopHeIA Mapkep
OTHn.

Makack Nonoce
CTen.

T nomcks
POy CrAROLLIAIA

CInopa nokcka
Il cirayra

YpoBeHb Nonocsl
-3.0000000 a6

Tun 1 HagNUCb Ha KHOMKE NepeK/IoYaeTca MexXay coctosHuamm MponycKarowmii n

3arpaxkgatowmid.
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3agaiTe onopy noucka nporpammHbIMM KHOMKamu: Mapkep > Marematuka > lMowuck
nonocbl > Onopa Nnoucka.

Makack Nonoce

Makack Nonoce
CTen.

T nomcks
POy CrAROLLIAIA

CInopa nokcka
Il cirayra

¥poBeHs Nonockl PNAHARy 1A
-3.0000000 pB

Tun 1 HAANMCb Ha KHOMKE NepeKk/arYaeTca mexay coctoaHuamu Makcumym, Mapkep u
MuHumym.

[na BBOAA 3HAYEHMA YPOBHA ONpeAeneHMsA NOJOCbl — HAXKMUTE MPOrPaMMHbIe KHOMKMK:
Mapkep > MatemaTtuka > MoucK nonocbl > YpoBeHb N00CHI.

[owck m

Makack Nonoce
CTen.

T nomcks
POy CrAROLLIAIA

CInopa nokcka
Il cirayra

YpoBeHb Nonocsl . . . .
-3.0000000 a6

6.1.8.4 NMonocosoi punbTp

®yHKUMA M0s10Cc0800U hunbmp BbIYUCNAET U MHANUMPYET CAeAyolWme napameTpbl puabrpa:
notepun, GpakTop NUK-NUK B MOJIOCE NPOMYCKaHMA, BEANYMHY 3arpaxkAeHus B nosoce
3arpaxkgeHus. paHuubl MONOCbI MPOMYCKaHUA 3a4aloTcsA MEepBOM MNapoli MapKepos,
rpaHu1Lbl MONOCHI 334 ePKaHMA 3a4a0TCA BTOPOM Napoii MapKepoB (PUCYHOK 6.12).
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Monoca
nponycKaHua

&70.00000MIy -1.9122 AF
1.1400000°FFW -1.695046
1.6000000TW -114.784E
2,4000000FFW -115.23 46

1-2 : 470.00000MIy
notep 1 =-1.9122 46
n-n 0.7413 0F
3-4 800.00000MIY
zarp @ -111.104E

EAw

i
.

Monoca
sarpaxgeHvn

P A

PucyHok 6.12 ®yHKLMA NONOCOBON PUNBLTP.

Tabnuua 6.4 OnpeaeneHve napameTpoB GYHKLUM NOJIOCOBON GUNLTP

HanmeHoBaHue 0O603HayeHue OnpegeneHue
Motepwn B nonoce
norep MMWHMManbHOe 3HaYeHNE B MONOCE NPONYCKAHMA
NPONyCKaHUA
@aKTOp NUK-NUK B nen PasHOCTb meXxay MaKCMMYyMOM U MUHUMYMOM B
nosioce NPONyCKaHUA nosoce NPONyCcKaHuA
PasHOCTb meXxay MaKCMMyMOM B nosioce
3arpaxaeHue 3arp 3arpa*kaeHna 1 MUHUMYMOM B Noaoce

NPONYyCKaHus

[na BKAOYEHUA / OTKNOYEHUS GYHKUMM NONOCOBON GUABLTP — HaXKMUTE MPOrpammHble
KHOMKK: MapKep > Matemartuka > Monocosoit punbtp > Monocosoi punbTp.

Kanubpoeka
OunbTpauma
Mapkep
Ananns {?
Dainbl

MevaTb

VHOMKau WA

»a4

] fie oo 8D N <

COK Maprepoe

1 622.62210 My

OnopHeIA MapKep
OTHn.
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MonocoBol dneTp
O,

Ha4ano nponyckania
Mapkep 1

KoHaL, MponyckaHig
Mapkep 2

Ha4ano sarpasaeniin
Mapkep 3

KoHel, sarpaxaeHia
Maprep 4

Ona nsmeHeHUA HOMepPOB MapKEPOB, KOTOPbIE CAYXKAT rpPaHULLAMM NOAOCHI MPONYCKaHUA —
Ha*XMUTe nNporpammHbie KHonku: MapKep > Martematuka > Monocosoit punbTp > Hauano
nponyckaHua | KoHew nponyckaHus.

. ®
MonocoBol drneTR OnopHeli Maprkep
e [ TR
Ha4ano nponyckania
Mapkep 1 Mapkep 2
KoHeL, MponyckaHia
Maprep 2 Maprep 3
Ha4ano sarpasaeniin
Mapkep 3 Maprep 4
KoHel 3arpasaeHiia
Maprep 4 Maprep 5

[Nna n3meHeHns HoOMepoB MapKepPOB, KOTOPbIE CNYXKAT rPaHMLAMM MOMOCHI 3arparKaAeHusa —
HaXXMUTe nporpammHble KHOMNKK: Mapkep > Martematuka > Monocosoi ¢uabtp > Hauano
3arpaxkpeHus | KoHey, 3arpaxkgeHus.

. ®
MonocoBol drneTR OnopHeli Maprkep
e Mol
Hauano mponyckaniig
Maprep 1 Mapkep 2
KoHeL, mpomyckaHia
Mapkep 2 Maprep 3
Hauano sarpasaeHiag
Maprep 3 Maprep 4
KoHel, sarpastaeHina
Maprep 4 Maprep 5
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6.2 OyHKUMA NamAaTU rpadUKoB

Ona Kagoro rpaduKka uamepsemblX [AaHHbIX, KOTOPbIA OTODOparkaeTcsa Ha 3KpaHe,
npegycmoTrpeHa OyHKUMA 3anoMUHaHuMA. [laHHble Kaxkgoro rpadmka Mmoryt 6biTb
3anomMHeHbl. Mpyu oTObpaKeHUU rpaduKka 3anOMHEHHbIX AaHHbIX UCMNONb3YETCA TOT Ke
LBET, KOTOPbI UMEET rpad MK AaHHbIX, HO €ro APKOCTb YMEHbLLEHa.

[aHHble rpaduKa 3aNOMMHAIOTCA M3 TEKYLLEero WM3MepeHuA, MOC/Ae HaXKATUA KHOMKM
3anomMuHaHma rpadumka. [MMocne 3aNOMMHaAHMA, B OKHe KaHana oTobpaxatoTca
OAHOBPEMEHHO rpadMK [aHHbIX M NamATb rpaduKa AJaHHbIX. [lonb3oBaTenb umeeT
BO3MOXHOCTb HAaCTPOUTb MHAMKAUMIO rpadmKoB. CTpOKa COCToAHMA rpaduKa oTobparkaet
OAHHYIO HACTPOIKY:

e [laH — UHANUMPYETCA TONbKO rpaduK AAHHDIX;

e Mam — MHANUMPYETCA TONbKO rPadUK NAmMATHK;

e A&MN — nHaMumpytoTcs oba rpadmka AaHHbIX U NamATH;

e OTKA — MHAMKAUMA OTKAOYEHa A/19 060omx rpaduKos.

I ﬂ.@ n ﬂa{ﬂj ng [A/n] a
rpl JaHHel Mpl NamAaTe Pl JaHHbBE W naMATe
OTKN >
i |

paduK namaATM HachedyeT caeayolme yCTaHOBKN rpadurKa AaHHbIX:
® [1ManasoH 4acToT;
® YUNC/O TOYEK;
® TUM CKaHMpPOBaHMS.

padmK NamaTn ncnonb3yeT obuimMe YyCTaHOBKM C rPpadUKOM AaHHbIX, ©SMEHEHME KOTOPbIX
AencTByoT Ha 0ba rpaduKa:

e dopmar;
e MaclTab;
® Cr/1aXKMBaHUe;

® JN1IEKTPUYECKaA 3a4ePKKa.
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Ha I'pa(bVIK namAaTn He BANAKOT cnegyroume yCtaHOBKU rpadMKa AaHHbIX, Npoun3seaeHHble
nocsie 3anNoOMMUHaHUA:

® USMeHeHNEe MOLWHOCTUN NPU CKAaHNUPOBAHWUK HYaCTOTbl,

e nonoca NY;
® ycpegHeHue;

® KanMbpoBKa.

6.2.1 NopAaaoK 3anoMUHaAHMA rpadUKoB

®yHKUMA NamATK rpaduKOB AaHHbIX MPUMEHMMA K OTAE/IbHbIM rpadmKkam KaHana. Mepep,
MCNOJIb30BaHNEM AaHHOWN PYHKLUMWN BbIOEPUTE aKTUBHbIN rpaduK.

HaxmuTe Ha NpaBoi NaHe M NPOrpPaMMHbIX KHOMOK KHoMKy Mpaduk.

% Kanans BRTHBHEIA TpACDKE
1
MHAVKALMA
W Ipadmk [aHHbe
i BopmaT
. ArMOAATY A& nor
§B= Hacrpoiiku DTF !

CoxpaHaTe MaKkcuMyr
OTKrA.

#ﬂ Cuecrema MamsATe rpadika
OTKrA,

MaTemaTmka
0Tk,

Ona 3anoMuHaHMA AaHHbIX rpaduKa WENKHUTE NeBOM KHOMKOM Mbiwn no noaw MNamatb
rpadumka. MNapametp Mamatb rpadpuKa npumeT 3Ha4YeHUe BKA.

<= Pazmep MeHio

6.2.2 MNopAaoK yganeHua namaTn rpadpmnKos

®OyHKUMA yaaneHusa namatv rpaduKoB AaHHbIX NMPUMEHUMMa K OTAEe/bHbIM rpadrKam
KaHana. Mepepn ncnonb3oBaHMeM 3TON GYHKUNKN BbiIBEPUTE aKTUBHbIN rpaduK.
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HaxkmuTe Ha NpaBoOM MaHeNn NPOrpPaMMHbIX KHOMOK KHOMKY FpaduK.

% Kanano BRTHBHEIA TpACDKE
1
MHAVKALMA
m{: Ipaduk aHHble
i BopmaT

. ArMOAATY A& nor
§B= Hacrpoiiku DTF !

CoxpaHATE MaKCUMyM

OTKrA.
#ﬂ Cucrema MaraTs rpadiwa
0Tk,
MaTemaTmka
<= Pazmep MeHio Oren.

Ana ypaneHna namatu rpaduka AaHHbIX LWENKHUTE NeBOM KHOMKOM MbIWW NO MNOJIO
MamsaATtb rpaduKa. 3HaueHne napametpa NamaTb rpaduka nameHuUTca Ha OTKA.

6.2.3 HactponKa nHankaummn rpaduKkos

[na Bblbopa rpadMKoB ANA WMHAMKALMM HAKMWUTE MPOrpaMmHble KHOMKW Fpaduk >
MHgukauua > flaHHble | MamaTtb | JaHHble n namatb | OTKA.

% KaHansl AKTVBHEIN rpachk
1
HAMKELMA VHAMEALAA
W rpadwlr{ AaHHele
{r? Doprat NaHHele
. BrNAATY A8 Nor
§B Hacrpoitku DTF
CoxpaHATE MaFCMTyr MaraTe
OTrA.
#ﬂ Crerens e rDaCbMKa _
0Tk,
MAaTerMaTIkA CTen.
<= PazmMep MeHt0 Oren,
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6.2.4 MaTtemaTtnyeckume onepaunm c NamaTbto rpaduKos

paduK MamMATM MOXKHO MCMONb30BaTb A1A OCYLLECTB/NIEHUS MATEMATUYECKUX OMepauni
MeXAy HUM U rpadMKOM JaHHbIX. [py 3TOM pes3ynbTaT mMaTemMaTUYecKoir onepauumu
3amelaeT rpaduKk AaHHbIX. MaTemaTuyeckue onepauuuM Hag, NamaTbio U AaHHbIMU
OCYLLECTBAAOTCA KaK Hajd, KOMMJEKCHbIMM  yucnamu. [peaycmoTpeHbl  4yeTbipe
MaTeMaTU4YeCKne onepauuu:

DaHHble / NamaTtb [eneHne namepaemblX 4aHHbIX Ha NaMATb.

CTpoka cocTosaHus rpadmka cogepxut: A/M.

JaHHble * Mamatb YMHOXeHne namepAaembliX AaHHbIX Ha NaMATb.

CTpoka cocTosHuA rpaduka cogepxut: 4*M.

[AaHHble — MamaTtb BblumMTaHMe NamMATU U3 n3MepAEMbIX JAHHbIX.

Ctpoka cocTosiHuA rpaduka cogeput: O-M.

AaHHble + NamaTtb CnoxkeHune namepAaembliX aHHbIX U NaMATHU.

CTpoKa cocToAHMA rpadurKa cogepxuTt: O+MN.

®OYyHKLMA NaMATU TPadUKOB AaHHbIX MPUMEHUMA K OTAENbHbIM rpadukam KaHana. MNepepn
NCNoNb30BaHUEM AaHHOM GYHKUMK BbiGEPUTE aKTUBHbIN rpaduK.

N5 BbINO/SIHEHUA MaTEMAaTUYECKUX ONepaLniA HaXXMUTE Ha NporpamMmmHble KHonku Fpaduk
> MartemartukKa.

% Merer AKTHEHEIA rpacit MaTemMaTHKa
1

MHAMKALMA
W Mpadmk [aHHeie

OTK.
BrNAATY A8 Nor

§B Hacrpoitku DTF

CoxpaHATE MaFCMTyr OaHHele * MNaMATe
OTrA.
#ﬂ Cwucrema MamaATs rpadika HaHHble - MaMATE
0Tk,
MaTemaTika JaHHule + MaMATE
<= Pazmep MeHo o,

BbibepuTe B ananorosoit popme MatemaTmKa TMN maTeMaTUYECKON onepauum.

3akpoiTe gnanorosyto dopmy MaremaTuKa HaxKaTvem Ha KHonky OK.
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6.3 MoaennpoBaHue OCHACTKU

MoaennpoBaHne OCHaACTKM — 3TO NporpammHas ¢GyHKUMA MOAENIMPOBAHUA YCNOBUM
M3MepeHUA, KOTOpble OT/IMYAIOTCA OT peasnbHbiX YCNOBUM u3mepeHusa. OHa BKAtOYaeT
MOZENNPOBaHNE CNeayoWmX YCA0BUIA:

¢ [IpeobpasoBaHMe UMNeaaHca NopTa;
o /IckntoveHne uenu;
e BcTpanBaHue uenw.

Mepen MoaenMpPoOBaHMEM OCHACTKM BbibepuTe aKTUBHbIM KaHan. QyHKLMM MOLEeNnpPoBaHUA
OCHACTKM AENCTBYIOT A8 BCEX rpadMKOB KaHaa.

Ona nepexoga K GYHKUMAM MOLENMPOBAHUA OCHACTKM — HaXXMMUTE NPOrpaMmMHbIE KHOMKMK
AHanus > MopennpoBaHue OCHACTKWU.

Kannbposka »E4
DunbTpauns Y
Mapkep f
Ananms @
Qainl

=
Mevatb =1

6.3.1 Npeobpa3oBaHMe MMnNeaaHca nopTa

NMpeobpasoBaHne MmnegaHca noprta — 3To GyHKUMA npeobpasoBaHUa S-nmapameTpoB npwu
MOEeNPOBAHNUMN U3MEHEHWNA BOTHOBOrO CONPOTUB/IEHMA NMOPTOB.

3HayeHWe MMnegaHca M3MepPUTENIbHOrO MopTa onpeaenseTca B
npouecce Kannmbposkn. OHO onpeaensercd  3HaYeHUem
BO/HOBOrO  COMPOTUBNAEHUA  WUCMO/Ib3YEMOTO  KOMIJIEKTA
KanMbpOBOYHbIX Mep.

lpumeyaHue
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Ana BrAoUYeHUA / OTKAOYEHMA GYHKUMKM Npeobpa3oBaHMA MMNeAaHca NopTa HaXXmuTe
nporpammHble KHOMKM AHanus > MoaenuposaHue OCHaCTKMU.

MogenvpoBaHWe 0CHACTKKH
AHanwz 0
Kanubposka »E4 TLiie
50 Om
®unbTpayms
Y WcinioyaeMsle uenu
- 0T,
Aramz @ BCTpauBaeMble Len
{*_“? 0T,
=

3aTem WENKHMTE 1IeBOI KHOMKOM mMbiwn no nonto NMpeobpasosaHue Z nopra.

[Ona BBOAA 3HAaYEHUA MOLENMPYEMOrO MMNedaHca NopTa WENKHMUTE 1EBON KHOMKOWM MblLUK
no nonto Moprt Z0.

BeeguTe Tpebyemoe 3HauyeHME C MOMOLLbIO LMPPOBOIM KNaBMaTypbl.

6.3.2 UcknouyeHune uennu

NckntoueHne uenn — 3To GyHKUMA npeobpasoBaHMA S-napamMeTpoB MPU UCKAHOYEHUU U3
pPe3y/nbTaToB U3MEPEHUIN BINAHUS HEKOTOPOM LLEMNW.

Ucknovyaemasn uenb A0KHaA ObiTb onpeseneHa cBoMmu S-napameTtpamu B paiine gaHHbIX.
Ucknovyaeman uenb A0/1KHA ObITb onpesesieHa Kak 4eTbipEXNOooCHUK B daline dopmata
Touchstone (pacwupeHune .s2p), KOTOPbIN COAEPKUT Tabauuy S- napameTpos: Si1, So1, Sia,
S,2 ANA pAda 4acTor.

DOYHKUMA UCKNOYEHMA LEenn No3BoNAET MaTeEMATUYECKN UCKNKOYUTD BAUAHUE HA pe3yabTaT
M3MEpPEHMA OCHACTKM, KOTOpas BK/AOYEHA MEXAY M/IOCKOCTbIO KainMbpoBKU U
nccnegyembiMm ycTponctBom. OcHacTKa WCMNONb3yeTcs AN MNOAKNOYEHUA YCTPOWCTB,
KOTOpble He MOTyT BbITb HEMNOCPEACTBEHHO NOAKAOUYEHbI K USMEPUTENLHOMY MOPTY.

®OYHKUMA  UCKAKOYEHMA LUENW CMELLAeT MJIOCKOCTb KanMbpoOBKM B HanpaBieHUMU
nccneayemoro yCTpoicTBa TakK, Kak ecnm b6bl KanmbpoBKa bblna npoBeseHa ¢ yYETOM 3TOM
NCKAOYaEeMOM Lenu (pUcyHoK 6.13).
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MopT 1
1
]
i
|
'. Uens 1 » HWccnegyemoe
H - YCTPOWCTBO
| hann
* Touchstone b
MnocKocTe
HanuwopoBEW
Meknwyenne wenm
MopTt 1 |
. »—
v Hccnegyemoe
| YCTPOWCTBO
L *—
NnockocTe
KanuipoBKM

PucyHoK 6.13 UcKkntoveHme uenm

AHanus nsmepeHmit

Ana BKaoyeHuA / OTKNHOYEHNA d)yHKLI,MM MCKNKOYEHNA UeNn HaAXMUTE MNPOrpamMmHble
KHOMKM AHanus > Mop,enupOBaHMe OCHACTKMU.

KanubpoBka
DuNbTpauma
Mapkep
Ananns
Daiinel {?

MevyaTkb

rO4

T o3 8D N <

MogenMpoBaHHe OCHACTKM

Mpeobpazoeadne Z nopTa
O,

Mopt Z0
50 Om

Mcrnioyaemele Lenu
O,

@ain S5-napaMeTpoB

BcTpaneaemule Lenu
O,

@ain S5-napaMeTpoB

3aTtem, WENKHUTE 1IEBOM KHOMKOM Mbilu o noato Uckntouaemobie wenu.
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[ns BBoAa uMeHn daiina S-napaMeTpoB MCKAOYAEMON Lennu Ans nopTa WENKHUTE NEeBOM
KHOMKOW MbilK Hag nosem ®dain S-napameTpos.

Echm  danin  S-mapameTtpoB Ans  nopTta He  yKasaH o —
lMpumevaHue COOTBETCTBYIOLLEE TMOJIE BK/AKYEHUA [OaHHOW GYHKUMM He
OOCTYMHO.

6.3.3 BctpamBaHue uenu

BcTpamBaHue uenu — 3To GpyHKUMA Npeobpa3oBaHMA S-napameTpoB NpU MOAENMPOBAHUM
fobaBneHna HekoTopol uenu (pucyHok 6.14). dyHKuMA BCTpamMBaHWUA Lenu sBafeTca
06paTHOM MO OTHOLEHMIO K QYHKLMWN UCKAIOYEHMA LEeNnu.

BctpamBaeman uenb Ao/iXKHa ObiTb onpegeneHa yepes ¢aiin AaHHbIX, codeprkawun S-
napameTpbl 3ToM uenu. Llenb gomkHa 6bITb onpeaeneHa Kak YeTbipEXNOJIIOCHUK B daine
dopmarta Touchstone (paclwmpeHme .s2p), KOTOpPbI cogepKUT Tabanuy S- napameTpos: Sy,
S;1, S12, S22 ANA paga vacTor.

®dyHKUMA BCTpamBaHMA LENW MO3BOASET MaTeMaTUYecKM CMOAENuMpoBaTb MNapamMeTpbl
yCTpoicTBa nocne AobaBieHnsa CoracyoLmnx Lenei.

Nopt 1

Hcenegyemoe
YCTPOHCTBO

!

__‘____'____

U

BCTP&HBGHHE ueny

Nopt 1 \L

Lens 1 , Hcenegyemoe
. YCTPOHCTBO
thaun
Touchstone b

g

PucyHoK 6.14 BcTpansaHume uenu
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Ana BKAoYeHMA /[ OTKAOYEeHMA OYHKLUMM BCTpauBaHWUA LEnM 444 nopTa  HaxmuTe
nporpammHble KHOMKM AHanus > MoaenuposaHue OCHaCTKMU.

MogenupoBaHWe OCHACTKM

MNpeobpazoeadne Z nopTa

AHanuz

Kanmbposka ra4 OTion.
Mopt Z0
50 Om
OunbTpauma
Y Wckniouaemele Lenu
- OTKn.
[ater j @ain S-napaMeTpos
Aranis @ BCTpauBagMble Len
{“p OTKn.
Dannbl @ain S-napaMeTpoB
=

3aTem, WENKHUTE NIeBOI KHOMKOM MbILWM MO MO0 BCTpaMBaEMbIe uenu.

[na BBoaa umeHn daina S-napameTpoB BCTPaAMBAaEeMOW Lenu Ana nopTa WENKHUTE NEBO
KHOMKOW MbilKX Hag nosiem: dann S-napameTpos.

Echrm  dann  S-napameTpoB AnA  nopta  HE  yKasaH o —
MpumeyaHue COOTBETCTBYIOWLEE MONE BKAOYEHMA OaHHOW QYHKUMM He
AOCTYMHO.

6.4 BpemeHHana obnactb

BpemeHHas 0bnactb — 3T0 PpyHKUMA Npeobpa3oBaHMA U3MEPAEMbIX XaPaKTEPUCTUK LLenn B
4aCcTOTHOM 061aCTU B OTK/IMK LLENM BO BPEMEHHOM 06nacTu.

[na npeobpasoBaHMa BO BpemeHHyl 0651acTb ucnonblyetca Z — npeobpasoBaHue
YACTOTHbIX AAHHbIX NPeABAPUTENBHO YMHOMEHHbIX Ha QYHKLMIO OKHa.

PyHKUMA NpUMEHAETCA K OTAeNbHbIM rpaduKam KaHana. YacToTHas XapaKTepucTuka
yCTpoicTBa, oTobparkaemas Ha rpaduke (S11) npeobpasyerca BO BpeMeHHY 061acTb.

B KaHane Moryt OAHOBPEMEHHO MNPUCYTCTBOBATb rPaduKM B
YacTOTHOW U BpemeHHon obnactu. OumdpoBKa OCU CTUMY/IOB
OAETCA ANA aKTUBHOrO rpadMka — B eAMHMLAX Y4acToTbl MM
BPEMEHM.

lpumeyaHue

147



AHanus nsmepeHmit

®yHKUMA npeobpasoBaHMA NO3BONAET YCTaHaB/AMBaTb AMana3oH U3MEPEHUs BO
BpemeHHoM obnactu B npegenax nepuoga ogHo3HayHocTu Z — npeobpasoBaHus. Mepuog
OoZiHO3HayHoCTM AT onpegenseTca Warom U3MepeHMa B HacTOTHOM obnacTu:

1 AI::Fmax—len

AT =—;
AF N-1

®PyHKUMA BpemeHHoOM obnactv B nporpammHom obecneyeHun pednekTomeTpa
MOZENUPYET OTK/MK LEenu Ha MMMYNbCHbIN pagnocurHan. Nossonsaet noayyaTb BpeMeHHOM
OTKAMK Uenen, He MPOMyCKalWMX NOCTOAHHbIMA TOK. B 3TOM pexMme AManasoH 4actoT
MOKET BbIOMPATbCA NPON3BOJIbHO.

dyHKUMA BpemeHHoM obnactu ucnonb3yeT OKHO HKansepa pAgna npeaBapuTeibHOM
06paboTKM AaHHbIX B YAacTOTHOM 06nacTu. Micnonb3oBaHME OKHA MO3BONSAET YMEHbLUIUTb
napasntHble 6MeHns (bOKOBble NenecTku) Bo BpemeHHOW 06/1acTu, Bbi3BaHHbIE PE3KUM
M3MEHEHMEM [aHHbIX Ha rpaHWUAX AnanasoHa YacToTHoM obnactu. [Mnatolt 3a
yMeHblUeHMe OOKOBbIX JIeNecTKoB SABAAETCA pacliMpeHne  ANUTEeNbHOCTU [1aBHOrO
Nenectka OTK/AMKA Ha MMMNYAbCHbIA CUFHAN WAM yBENIMYEHUEe ANUTENbHOCTU (POHTa
peaKkuuu Ha Bugeonepenaa.

OKHO Kaitzepa umeeT 4McI0BOM NapameTp B, KOTOPbIV NAAaBHO peryavpyet Gopmy OKHa OT
MWHUMANbHOM (NPAMOYroNbHOM) A0 MaKCMManbHOM. Monb3oBaTeNb MMEET BO3MOMXKHOCTb
NN3aBHOW PeryanpoBKM Gopmbl OKHA C MOMOLLbIO YMCIOBOrO NapameTpa B, iM6o OH MoKeT
BbIOPaTb OAHO U3 TPEX GUKCUPOBAHHbLIX TUMOB OKOH:

e MuHumanbHoe (NpamoyrosibHoe);
e HopmanbHoe;

o MakcnmanbHoe.
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Tabnuvua 6.5 XapaKTepucTUKn GUKCUMPOBAHHbIX BUAOB OKOH

Pagmonmnynbc
Okko YposeHb 60KOBbIX
WnpurHa nmnynbcea (50%)
JlernecTkos
0.6-2

MuHumanbHoe -13 ab -
F max— F min
HopmanbHoe 44 pb %
P A F max—F min
MaKcumanbHoe 75 nb i
b A F max—F min

6.4.1 BkntovyeHne npeobpasoBaHNA BpemeHHoM obnactu

[na BkNtoyeHMA npeobpa3oBaHMA JAHHbBIX U3 YAacTOTHOM 061acTM BO BpemeHHyto obi1acTb
[0CTaTOYHO BbI6PaATb B MeH0 ycTaHOBKU dopmaTa rpaduKa (cm. pasgen 4.2.2) popmar DTF

KCBH vnan DTF Amnn nor.

lpumeyaHue

(DyHKLI'Mﬂ BDEMEHHOI‘Z obnactu AOCTyNHa TOJ/IbKO ANA JNINHEeNHoro

pexnma CKaHMpPOBaHMA YaCTOThlI.
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6.4.2 YcTaHOBKa AnanasoHa npeobpa3oBaHms

Mpu ycTaHOBKe AmanasoHa npeobpas3oBaHMA BO BpeMeHHOW 06/1acTM HYXXHO YKasaTb
HUXKHIOKO M BEPXHIOKO rPaHMLYy AManasoHa.

Ona  yKkasaHuMs BEpPXHEN WAM  HUXKHEN TpaHULbl BpemMeHHON o06nactu  HaxXmute
NporpammHyto KHonky Ctumyan.

{7 Crapt

9 3anyck 100 Mry
Cron

E MacwTab 41T

Hauano wHTepeEana

-1.498962 M

% LAl KoHel MHTepeana
1.4980962 M

E Ipadmk Yucno Touek
201

% HacTpoiikn DTF MouwHoCTE
Buicokan

Qﬂ CucTeMa Tun CKaHMPOBAHNA
NHEAHBIA

<=> Pa3f‘-'1€'[3 Hee - -

3atem, WENKHUTE NEeBOM KHOMKOM Mbiwn no nonto Havyano wuHtepBana man KoHewy,
MHTepBana.

BeeguTe B nomoLbto UMbPOBOW KNaBmaTypbl Tpebyemoe 3HaueHue.
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6.4.3 YcTaHOBKA BMAA OKHa

[NA yCTAaHOBKM TMMA OKHA — HA*XMUTE NPOrpamMmMHyto KHonky Hactpowku DTF.

m padwmk
m= HacTpoiikn DTF
#ﬂ Cucrema

<= Pa3zmep MeHo

Hacrpoliku DTF

Egunnua DTF
MeTpuueckad, M

Mapka kabens

Koad. zaMeanequn
1

MoTepwu YacToTa
0 kM 1 My MUAHMMYM

Koppekuua noTept B kabene
O, oo

OkHO Kalzepa MakcuMyH
Hopma ¢

OxHo Kalzepa

3aTtem, WENKHUTE IEBOM KHOMKOW Mbilin o noato OKHo Kaisepa.

Bbibepute B ananorosonn popme OKHO Kaiizepa Tpebyemblit TUM OKHA N HAa*KMUTE KHOMKY

OK.

6.5 Cenekums Bo BpemeHHOM obnactm

Cenekuma BO BpemMeHHOW o6sacT — 3TO GYHKUMA MaTeMaATUYeCKOro YCTpaHeHUA
HeKenaTeNbHbIX OTK/IMKOB BO BpemMeHHoM obiactn. PyHKLMA ncnonb3yet npeobpasosBaHune
BO BpeMeHHYyto 06/1acTb, Bbipe3aeT 3a4aHHYO NO/b30BATENIEM YacTb BPEMEHHOM obaacTu,
N ncnonbsyet obpaTtHoe npeobpasoBaHWe A1 BO3BPATa B YACTOTHYIO 06nacTb. DPyHKUUA
MO3BO/IAET YCTPAHWUTb M3 YACTOTHOM XAPaAKTEPUCTUKM YCTPOMCTBA MapasuTHble BAUAHMA
YCTPOMCTB MOAKAOYEHUA, €CIN MONE3HbIM CUTHAA U NAPasUTHLIN CUTHAN BO BPEMEHHOM

obnacTtun pasgeneHsl.

lpumeyaHue

Ucnonb3yite @YyHKUMIO BPEMEHHOM 06s1acTM Ana npuHATUA
pelweHnsa o SIokanansaumMm Bo BpemMeHHOM o6n1acTM nonesHoro u
NMapa3uMTHOIO OTKAMKA. 3aTeM BKIOUUTE BPEMEHHYIO CENEKLMIO U
YCTAaHOBUTE T[PaHULbl BPEMEHHOTO OKHAa A/1A Hauayylero
YCTPQHEHWA NapasuTHOrO OTKAMKa. B pesynbtate Oyaet
noJlydeHa  YacTOTHaAA  XapaKTepucCTMKa  ycTpowuctea  6es
napasuTHbIX BAUAHUNA.

cl:)yHKLI,I/Iﬂ MCNONb3YET ABa TUMA OKHa BpeMeHHOVI cenekunu:

® NONOCOBOWM — yAanAeT OTKAMK 3a NpeaeaMn BPEMEHHOTO OKHa;
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® PEXKEeKTOPHDIN — yAanseT OTKAUK BHYTPU BPEMEHHOI0o OKHa.

OKHO NpAMOYronbHON GopmMbl NPUBOSUT K NOABNEHUIO NAPA3UTHBIX OCLUANALNIN (BOKOBbLIX
NEnecTKoB) B YaCTOTHOM 06BNACTU M3 — 3@ PE3KMX M3MEHEHWIN CUTHANa Ha rPaHMLAX OKHa.
[na ymeHblueHNn BOKOBbIX 1ENECTKOB NPUMEHAIOTCA PasiMyHble GOpPMbl OKHa:

® MAKCMMaA/ibHaA,
® WKNPOKaA,

® HOpMaJibHaA,

¢ MMHMUMaAJIbHAA.

MWHMManbHOE OKHO MMeeT dopMy NPUOBAUKEHHYIO K NPAMOYro/IbHOW,— MaKCMManbHOe
Hanbonee crnakeHHoe no ¢opme OKHO. [pU ABUNKEHUM OT MUHMMANBHOIO OKHA K
MaKCMManbHOMY — YMEHbLUAEeTCs YpOBeHb HOKOBbIX N1€MNeCcTKOB, N 0O4HOBPEMEHHO Naaaet
pa3speluatow,an cnocobHOCTb OKHa. Bbibop dopmbl OKHa — Bceraa ABNAETCS KOMMPOMMUCCOM
MeXKAy paspellatolleir cnocobHOCTbIO M YyPOBHEM MapasmMTHbIX OOKOBbIX NEMNECTKOB.
XapaKTepUCTUKKN Pa3nMUHbIX GOPM OKOH, MPUMEHAEMbIX B QYHKLMUN BPEMEHHOWN CENEKLNM
npuseaeHbl B Tabaumue 6.6.

Tabanua 6.6 XapaKTepUCTUKM OKOH BPEMEHHOW Cenekumm

Buaeovmnynbe Paspewatowiasn cnocobHoCTb
dopma oKHa YpoBeHb GOKOBbIX (MMHUMaNbHaA ANUTENBHOCTb
NenecTkos OKHa)
2.8
MuHumanbHoe —-48 nb :
F max— F min
5.6
HopmanbHoe - 68 ob Fmax— E min
8.8
LupoKoe -57 nb m
25.4
MakcumanbHoe —70 nb m

6.5.1 BKkatoyeHne BpeMeHHOM cenekumm

[na BKAoYeHUs / OTKAYeHUs npeobpasoBaHUA BPEMEHHOW 061acT — HakmuTe
nporpammHble KHOMKM AHanus > BpemeHHas cenekums.
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BpeMeHHaRA Cenekumus
Kanmbposka a4
BpeMeHHasA cenekuma
OTKn.
OunbTpauns Y
Crapt
o -1.498962 1
Mapkep y Cron
1.498962 M
Ananns @ Tun
{:; MponycKaowWwmMi
Dainbl @opMa
Hopma
=

3aTem WENKHMTE 1IeBOI KHOMKOM MbIlWK Mo noato BpemeHHan cenekuus.

PyHKUMA BPEMEHHOW CeNeKUUN AOCTYMHA TONbKO NPU IMHEHOM

MNpumeuyaHue
peXXume CKaHMpPOBaHMUA YaCTOThI.

6.5.2 YcTaHOBKA rpaHuL, OKHa BPEMEHHOMN CeneKkumm

an YCTAHOBKE TrpaHUL, OKHa BpeMeHHOl\;I cenekuymn, BO3MOXHO YKa3aTb BEPXHIOHO U
HUXHIOKO rpaHnubl, nmbo YKa3aTb LEHTP U NMNOSIOCY OKHa.

ana YKa3aHuA HUXKHEN WU BerHeVI rPaHnUbl OKHa BpeMeHHOﬁ CeEnekunmnm — Haxkmute
nporpamMmmHbie KHOMKKU AHanus > BpeMEHHaﬂ cenexKkuumA.

Kanubposka »E4
0T,
DunLTpayms Y
CrapTt
Mapkep L p—
O eeesiiamen e
AHanus @ Twn
{*_f? MponyCcKaIowmii
Daitnb @opMa
Hopma
=

3aTtem, WENKHUTE NeBOI KHOMKOW MbiwK no noato Crapt nau Cron.

[na yKasaHWa LUEHTPa U NONOCbl OKHA BPEMEHHOWN CeneKkuum - WENKHUTE NEeBON KHOMKOM
MbiWww no nosnto Lentp uan Nonoca.

EavMHMLa namepeHua gns BpemeHHoW obnactu Bbibupaetcs u3
MpumeyaHue CNUCKA: CeKyHAbl, METPbl UK GYTbl U MOXKET BbITb 3a4,aHa B OKHe
Hacrtpowka DTF.
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6.5.3 YcTaHOBKA TMNA OKHA BPEMEHHOW CeneKkunm

Ons BbIOOpa TMNA OKHa BPEMEHHOM CeNeKUNM — HAXMUTE NPOrpaMMHble KHOMKKU AHanus >
BpemeHHan cenekuyma.

BpemeHHaA cene
Kanubposka »A4
BpeMeHHas Cenekuma
OTKA.
DunbTpauns Y o
pT
- -1.498962 M
Mapkep £ f—
1.498962 M
Anannz @ Tun
{f? MponycKaowWwmMi
Daiinel :)gg::
=

3aTtem WENKHUTE 1IEBOM KHOMKOM MbIWKM MO nosto Tun.

Tun nepekntoyaeTca mexay coctoaHuamm MponycKarwmii 1 3arpa*kaatoLui.

6.5.4 YcTtaHOBKA pOpMbl OKHA BPEMEHHOM CeNlieKLLnmn

Ona yctTaHOBKM GOPMbl OKHA BPEMEHHOWM CENEKUUM — HaKMUTe NpPOorpammHble KHOMKK
AHanus > BpemeHHasa ceneKkuus.

BpeMeHHan cenekuma
Kannbposka »E4
BpemMeHHanA Cenekuma
OTKn.
Y = opMa
- -1.498962 M
Mapkep y — MUHIMYM
s -
Ananms @ Tun
{*_f? MponycKaowWmi (Wnpokan
L.
Daiinb @opMa
Hopma Makcumym
=l

3aTem WENKHMTE 1IeBOI KHOMKOM Mbiwn no nonto dopma.

BbibepuTe B ananorosoit popme Popma popmy okHa: MuHumym | Hopma | LLupokas |
Makcumym.
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3akpowTte guanorosyto popmy Popma HaxkaTmem Ha KHonky OK.

6.6 Mpeobpa3oBaHMa S-napameTpoB

[aHHbIA  pa3gen onucbiBaeT cieayloline Buabl npeobpasoBaHU M3mepsaeMblx  S-
napameTpoB:

® DKBMBAJIEHTHbIK MMmnedaHc (Zr) u 3KBMBanNeHTHas nposoaumocTb (Yr) npwu
N3MEpPEHNN OTPaXKEHUS:

7 _7 145y y 1
r 0 1_811' r Z

-

e O6patHbIN S-napameTp (1/S) Npu M3MEPEHUM OTPAXKEHUA:

1

S11

e KomnsieKkcHoe conpseHue S-napameTpa.

®yHKUMA npeobpas3oBaHMA MNPUMEHMMA K OTAEeNbHbIM rpaduKam KaHana. [Mepep,
NCNoNb30BaHMEM AaHHOM GYHKUMM BbibepuTe aKTUBHbIN rpaduK.

[na BkAoYEHUA / OTKAOYEHMA Npeobpa3soBaHNA HAXKMUTE NPOrPaMMHbIe KHOMKM AHanus
> MNpeobpasoBaHue.

Kanubposka ra4

Ownetpauns
Mapkep f
Aranvs B
Oaiine v
Mevats o=
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MpeobpazoeaHue
MNpoeoguMocTe Y
MpeobpasoeaHue
OTKn. WHeepcua 1/5
MpeobpazoeaHue c
AMnepaHc Z b SIS
Ha BKNagKe I'IpeoGpaaoBaHue IJ.I,él'II-(HMTe NeBo KHOMKOM MbIlLM NO MO0

MNpeobpasoBaHue. 3HayeHne napameTpa MpeobpasoBaHue n3meHUTCA Ha BKA. / OTKA.

Mpu BKAOYEHUN YHKUMKM nNpeobpasoBaHua ¢GopmaT aKTMBHOro rpaduka byapet
npeobpa3oBaH B TMN «KAMNAUTYAA INHY.

Ha Bknaake Mpeo6bpasoBaHue BbibepuTe TUN nNpeobpasoBaHuA. [Na 3TOro WENKHUTE
NeBOM KHONKOM mbiww no nonto NpeobpasosBaHue.

B awuanorosoii dopme MMpeobpasoBaHue BbibepuTe TUN NPeobpPasoBaHMA U HaKMUTE
KHOMKy OK.

Bug npeobpasoBaHUa WMHAWUMPYETCA B CTPOKE COCTOSHMA

lpumeyaHue R
rpadurKa, eciv OH BK/OYEH.
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6.7 [JOnyCcKOBbI/ KOHTPO/1b

[lonyCcKOBbIN KOHTPO/Ib — 3TO QYHKLMA aBTOMATUYECKOTO ONpeaeneHna Kputepuma «rogeH /
6pak» ana rpaduka MamepaemblX AaHHbIX. KpuTepuint OCHOBAH Ha cpaBHeHUM rpaduka
n3MepAaemMoi Be/IMYMHbI C IMHUEN Npeaenos.

JInHMA NpeaenoB COCTOUT U3 OAHOTO WM/IM HECKONIbKUX OTPe3KoB (PUCYHOK 6.15). Kaxabin
OTPE30K KOHTPOJINPYET BbIXOA, U3MEPAEMON BE/INYMHDBI 33 BEPXHUIN UIN HUKHUIA npeaen.
OTpe30oK 3343ETcA KoopaMHaTamm Havana (X0, YO) n kKoHua (X1, Y1) v Tunom. Tun npeaena
MAX wunm MIN, onpeaensetr KOHTPO/b BbIXOAA 3@ BEPXHUM WAM HWKHWIA npegen,
COOTBETCTBEHHO.

-40.0

-50.0
200 400 600 800

PucyHok 6.15 JlInHua npepenos

JIuHna npepenos 3afaétca nonb3oBaTenem B BUAe Tabauupl npeaenos. Kaxaaa CTpoka
Tabnuubl npenenos onpenensetr oAUH OTpe3oK. PepakTuposaHue Tabauubl npeaenos
onucaHo HuxKe. Tabanua moxKeT ObiTb cOXpaHeHa Ha gucke B daine *.lim, u 3atem
3arpy’KeHa c AuckKa.

NHOMKauMa NMHUMM NpenenoB MOXKeT OblTb BKAOYEHA MO0 OTK/AOYEHA, HE3ABMCMMO OT
COCTOSIHMA QYHKUMM [ONYCKOBOrO KOHTPOAA.

Pe3ynbTaT 4ONYCKOBOrO KOHTPOIA MHANUMPYETCA NO LLEHTPY rpadmka.

B cnyyae nonoxuTenbHOro pesynbrata UCMbITAaHUA MHAUUMPYETCA 3€/1EHBIM LLBETOM 3HaK
«Hopma». B cnyyae oTpuuaTenbHOro pesyabTaTa — KPAaCHbIM LBETOM 3HaK «Bbpak».

157



AHanus nsmepeHmit

6.7.1 PepakTnupoBaHue Tabaunupl npeaenos

[lna nepexoaa K pefakTMPOBaHMIO Tabauubl NPeaesioB HaXMUTE NMPOrPamMMHbIE KHOMKM
AHanu3 > [lonycKoBbiii KOHTPOAb > PeaakTMpoBaTb IMHUKN NPeAenos.

donyckoeslf KOHTPONE

[oNyCKoBEIA KOHTPONL

AHANKz OTKN.

Kannbposka »E4
NWHWA Nnpegence

oK.
OunsTpauwa e
oK.
Mapkep CMELEeHUEe CTUMYNE
0.0000000 MMy
AHanws CMelleHne ZHaYeHNA

\ﬂ_f? 0.0000 b

Daink

T fod @ N <

MNeyaTb

Ounanorosas dopma peakTMpoBaHUA Tabanubl npeaesioB NOKasaHa Ha pUcyHKe 6.16.

PefaKTHpOBaThk MHWK NPpegenos

Hauano KoHey, HauyaneHoe KoHeuHeyHoe

CTHMYN3 CTHMYN3 3HIUYEHKE 3HIUYEHKE Tun
1 - 800.0 MMy -2.0 gb -2.0 gb Makc
2 1200.0 MMy 1600.0 MMy 10.0 gk 10.0 gk MuH

PucyHoK 6.16 PegakTupoBaHue AMHNUM Npenenos

[Ona pobaBneHWs HOBOW CTPOKM - HaXXMWUTE MNPOrpaMMHyl0 KHonky [o6aButb. HoBasn
CTpOKa AobaBnAaeTca Nocae BblAeNEHHOW CTPOKM Tabanupbl.

[Nna ypaneHus CTPOKM - HAaXKMUTE NPOrPaMMHYIO0 KHOMKY YAanuTb. Yaanaertca BblgeneHHan
CTpOKa.

[ONnAa O4YMCTKM Bcel Tabnauubl HaXMUTE NPOTrPaMMHYI0 KHOMKY Ouuctutb Tabnuuy
npepenos.

[na coxpaHeHus Tabnuubl Ha aucke B dainne *.lim — HaKMUTE NMPOrpPamMMHYI0 KHOMKY
CoxpaHuTb Tabnuuy npeaenos.
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Y106bl 3arpy3uTb Tabauuy c gucke u3 darna *.lim — HaxKmuTe NPOrpPammHyt0 KHOMKY
3arpy3sutb Tabaunuy npepenos.

Mepemelasnch No TabanLe ¢ NOMOLLbIO MbILIW UAK KNaBULI HaBUrauum, BBeguTe 3HaYeHuA
napameTpoB OTPEe3Ka Kak MOKa3aHO HUMKeE:

Tun BbibMpaeT TMN oTpesKa U3 cieayowmx BapuaHToB:
o MakKc — BepxHUI Npegen;
o  MWuH — HWXKHWUIA Npegen;

o  OTKA — OTK/IIOYEH.

Hauyano ctumyna 3Ha4yeHMe CTUMY/Ia HaYaIbHOM TOYKKM OTpe3Ka
KoHeu ctTumyna 3HayeHue CTUMYJ1a KOHEYHOW TOUYKN OTPE3Ka
HauyanbHoe 3HaueHue 3HayeHune N3mMepAaeMoit BEIMUYNHbI Ha4albHOM TOYKM OTpe3Ka

KoHeyHOe 3HaueHue 3Ha4yeHune Msmepﬂemoﬁ BE/INYMHbBI KOHEYHOM TOYKM OTpE3Ka

6.7.2 MopaaoK BKAOYEHWNS AONYCKOBOro KOHTPOIA

[na BKAOYEHUA / OTKNOUEHUA GYHKLMWN AOMYCKOBOrO KOHTPO/IA — HAaXKMUTE NPorpammHble
KHOMKK AHanu3 > [10nyCcKOBbI KOHTPOb.

donyckoeslf KOHTPONE

[oNyCKoBEIA KOHTPONL

AHANKz OTKN.

Kanubposka »E4
NWHWA Nnpegence

| Mommeosveossa | o
OunLTpaums Y 2K b
3K bpaka
S messee T B
Mapkep Va CMeLLeHHe CTUMYNTE
0.0000000 My
AHanuz @ CHMeLeHHe SHAYEHHA
{f_r? 0.0000 b
=

3aTeM WENKHUTE NeBOM KHOMKOW MbILKX NO Moo [,onyCKOBbIN KOHTPO/b.
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AHanus nsmepeHmit

6.7.3 HacTponKa MHAWKAUMK A0NYCKOBOIrO KOHTPOAA

[na BKNOYEHMA [/ OTKAKOYEHUA WHAMKAUMWU IMHUW NPEeaenoB Ha)KMUTe NporpammHble
KHOMKM AHanu3 > [lonyCKOBbIiA KOHTPO/Ib.

COBLIH KOHTPONE

LonyckoBbli KOHTPOML
O,

AHanuz

Kanubposka »a4
NuHKWA Npegenoe

O,
OunbTpaymns 3K b
aK Bpaka
O,
Mapkep CMEeleHue cTMMyna
0.0000000 My,
AHanunz CHeleHne SHAYRHNA

0.0000 gb

3aTem WENKHUTE /IEBO KHOMKOW MbilLKM MO NoJito 3HaK 6paka.

U

Daiine

To fod @ N <

MevaTb

6.7.4 CmeweHne nMHUU Npeaenos

®OYHKLMA CMELLEHUS IMHUM NPeaeNoB NO3BOIAET CMELATb BCE CETMEHTbI IMHUKN NPeAENoB
OAHOBPEMEHHO Ha 3aaHHYIO BE/IMYMHY NO OCU CTUMYNA U OCU 3HAYEHUN.

[na pobaBneHna CMeLLeHNs IMHUM NPesenioB No OCU CTUMYNA — HAaXKMUTE NPOrpammHble
KHOMKM AHanu3 > [1onycKoBblii KOHTPOb.

MYCKOBLIA KOHTPONE

[onyckoBeli KOHTPONL

AHANKz OTKN.

Kanubposka ra4
NWHKA npegenos

0.
DUNbTpauma
3HaK Dpaka
0.
Mapkep CMEWEHME CTHMYN3
0.0000000 My,
AHanuz CHeleH e ZHaYeHUA

{*_r? 0.0000 g6

Dannel

Te o3 @D N <

MNevyaTb

3aTem LWENKHUTE N1eBOM KHOMKOM MbiwK no nonto CmeweHune ctumyna mam CmeweHue
3HaYeHUA, COOTBETCTBEHHO.
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BBeguTe gaHHble C MOMOLLbIO LNMPPOBOI KNnaBnaTypbl.

6.8 TecT nynbcauni

TecT nynbcaumii — 370 GyHKLMA aBTOMATUYECKOTO OnpeaeieHns Kputepus «rogeH / 6pak»
ana rpaduKa nsmepsaembix AaHHbIX. KpUTepuin OCHOBaH Ha NPOBEpPKe BEAMUYUHbI Ny/ibcauunii
rpadmka € NOMOLLBIO 33aZaHHbIX MNO/Ab30BaTeneM Mpeaenos nyabcaunit. Mynbcauum
ONpeaensAlTCca Kak pPasHOCTb MeXAy MaKCUMMaibHbIM WU MWUHUMAJIbHbIM 3HauYeHuem
rpadmka B Nosoce 4acTorT.

Mpegen nynbcauuii COCTOUT M3 OAHOTO WM HECKONbKUX CErMeHTOB (pWUCYHOK 6.17),
KaXgbli M3 KOTOPbIX KOHTPONMPYET MpeBbilleHWe YPOBHA Ny/abCauuMit B CBOeM nosoce
yacTtoT. CermeHT 3a4aéTcA NONI0COM YacToT U NpesesIbHbIM YPOBHEM NY/bCALUNA.

3.2
1.6
Y
0.0
[TTTTTTTTTTTITTTTTT
-1.6 TTTTT
-3.2
-4.8
-6.4
150 200 250 300

PucyHok 6.17 Mpeaenbl nynbcauuii

Mpeaen nynbcauuii 3a4aéTcA nosib3osatenem B Buae Tabauubl. Kaxkaas cTpoka Tabaumubl
COAEPKUT NOIOCY YaCTOT U NpeaesibHbI YypoBeHb Nyabcauuini. PegakTnposaHue Tabanubl
npenenos onucaHo Humke. Tabauua MoKeT bbiTb coxpaHeHa Ha aucke B daine *.rim, n
3aTeM 3arpy»<eHa c AnCKa.

NHankauma NINHUIN npegenos nynbcau,mﬁ MOKeT ObITb OTK/OYEHA NO/Ib30BATENEM.

Pe3ynbTaT TecTa nynbcauuii MHANUMPYETCA MO LEeHTPY rpaduKa. B cnyyae nonoxutenbsHoro
pesynbtaTa MWCNbITaHUA MHAUUMPYeTCa 3HaK «Hopma» 3enéHoro uBeta, B Caydae
OTPULATENbHOrO pe3yabTaTta 3HaK «bpak» KpacHOro useTa.
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AHanus nsmepeHui

6.8.1 PepakTnpoBaHue TabaunLbl Nnpeaenos nyabcaumin

Ana nepexopja K pefakTUpOBaHWIO Tabnuubl nNpeaenoB MNynbCauMi — HaxXmuTe
nporpammHble KHonmku AHanus > [Mpegenbl nynbcauuu > PepakTupoBaTb npepenbl
nynbcaumia.

Kanubposka »A4

Mpegens NynsCauui

QunbTpauma -
Mpegensl nynscaLmii
OTKA.

Mapkep NuHWA npefenos
OTKA.

AHanwns 3HaK Opaka
OTKA.

U

Daiinsl

MevyaTb

To od @D N <

Ounanorosas ¢dopma pelakTMpPOBaHUA NPeaenoB Nyibcaluii NOKa3aHa Ha PUCYHKe 6.18.

PefaKTHpOoBaTE Npegdensl NynsCaLni

Hauano KoHey, Npegens T
CTHMYN3 CTHMYN3 MyNbCALMA o
1 200.0 MMy 800.0 My 1.0 pb Bin.

2 1200.0 My 1600.0 My 3.0 b

PucyHok 6.18 PegakTupoBaHue Tabmubl Npeaenos nyabcalnii

[Ana pobaBneHua HOBOW CTPOKU — HaXMWUTe MPOrpammHyto KHomnKy [o6asutb. HoBas
CTpOKa AobaBnAeTca Nocae BblAeNEHHOW CTPOKU.

[Nna yaaneHns TeKyLen CTPOKM — HAXKMUTE NPOrPaMMHYIO0 KHOMKY YAanuThb.

[Nna OuYMCTKM Bcelt Tabauubl — HAKMUTE NPOrPamMMHYI0 KHOMKY OuYUCTUTL Tabauuy
npeaenos.

[na coxpaHeHus Tabnuubl Ha gucke B daiine *.rlm — HaKmMUTe NPOrpamMHY0 KHOMKY
CoxpaHuTb Tabauuy npegenos.

YT106bI 3arpy3unTb Tabauuy ¢ aucke us danna *.rkm — HaXXMUTE NPOrPaMMHYI0 KHOMKY
3arpy3sutb Tabaunuy npepenos.
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AHanus nsmepeHmit

Mepemelasncb No Tabanue ¢ NOMOLLbIO MbIWK UM KNABULW HaBUrauuu, BBegMTe 3HaYEeHUn
napamMeTpOoB OTPE3Ka KaK NOKa3aHO HUMKe:

Tun

Ha4yano crumyna

KoHeu ctTumyna

Mpepenbl nynabcauui

6.8.2 MNopAaaoK BKAKOYEHUA TecTa NyAbcauui

Bbibupaet TMn cermeHTa:
Bkn — BKAtOUEH

OTKA - OTKAOYEH

3Ha4veHMne cTumMmyna Ha4Ya/IbHOM TOYKM OTpe3kKa

3Ha4veHMne cTumyna KOHEYHOW TOYKMU OTPE3Ka

3HauyeHune npeaenbHOM BEIMYMHDBI NyAbCaLnii

Ana BkAtoveHusa / OTK/NIIOYEHUNA TECTA nynbcau,mi/’l Ha*XMUTE NporpaMmmHblie KHOMKA AHanus >

Mpeaenbl nynabcauymii.

KannbpoBka
OunsTpauwa
Mapkep
AHanus
Daiinb {rj

MNeyaTb

»04

T fod @ N <

AHanuz

Mpegens NyneCaUMA
Mpegens MyneCaUMiA
oK.

NWHWA Nnpegence
oK.

3HaK bpaka
oK.

3aTem WENKHUTE NeBOI KHOMKOM mbiwK no nonto Mpepenbl nynbcauui.
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6.8.3 HacTponKa nHAuKaumu Tecta nyabcauum

Ana BKNOYEHUA / OTKAOYEHUA WMHAMKALUMMW NIMHUM NPenenoB nyibCaumi — HaXmuTe
nporpaMmHble KHONKM AHanus > Mpeaenbl nynbcauui.

Kannbpoeka (458

Mpegens NyNsCaLui

DuneTpauns
Mpeaensl NyneCaLui

M OTKn.

apke
prep TNHWA npegenos

OTKn.

AHanuz 3nak Bpaka
OTKn.

Y

Dainb

Meyatb

To od B N <

Ana BKAOYEHUA / OTKAKOYEHMA MHAMKAUMM 3HAKa «bpak» B LEHTPe OKHAa — WENKHUTE
JIEBOI KHOMKOM MblLLM Mo noto 3HakK 6paka.
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7 U3mepeHune notepb B Kabene

Bce kabenu mmerT HeoTbemnemble notepu. CBoMcTBa Kabens MoryT yxyAwaTbCs M3-3a
NMOroAHbIX YCNOBUA UAWU C TEYEHUEM BPEMEHU. ITO MPUBOLMUT K TOMY, 4TO BCe Honblue
3Hepruun byaeT NornoleHo Kabenem n Bce MeHbLUE SHEPTUM NepesaHo.

MeToaom M3MepeHuit pacctoaHma o nospexaeHusa (DTF), Kak npaBuao, Moryt ObiTb
BblfIBNIEHbI OYEBMAHblIE U ApamaTuyeckme npobnembl B Kabene. M3mepeHue notepb B
Kabene HeOHXOAMMO ANA OLEHKM HAKOMNAEHHbIX MOTEPb MO BCEN NPOTAXKEHHOCTU Kabens.

B ycnoBusx BbICOKMX MOTEPb M3MepeHWe noTepb B Kabesne MoXKeT 6biTb 3aTpyAHEHO, TaK
KaK TeCTOBbI CUTHA/1 CTAHOBUTCA HEPA3/IMYMM HA POHE LYMOB. ITO MOXKET CAYYUTLCA NPU
M3MEPEHUN OYEeHb [JIMHHOTO Kabena uAM ecanm ANA  U3MEpPEHUs  WUCMOob3yoTcA
OTHOCUTENbHO BbICOKME 4acToTbl. [lOMOYb B 3TOM CUTyaUMM MOXKET WCNONb30BaHWE
BbICOKOIO YPOBHSA BbIXOAHOM MOLLHOCTM M BKAOYEHME PEKUMA YCPEOHEHUA.

7.1 MeToauKa nsmepeHua notepb B Kabene

[Ona  npoBegeHMA  U3MepeHMAa NoTepb B Kabene  BbINOAHUTE  CaedyloLLyto
nocsenoBaTeIbHOCTb AENCTBUN:

e MNpuseanTe pedIeKTOMETp B Ha4ya/lbHOE COCTOSHME C NMOMOLLBIO KHOMOK CucTema
-> HauyanbHasA yCTaHOBKa;

e Bbibepute ana Tekyuiero rpaduKka tun usmepeHma Mortepu B Kabene;
® YCTaHOBUTE HaYya/IbHYH U KOHEYHYIO YaCTOTy U3MEPEHUSA;

® BbinonHMTE MONHYO OA4HOMNOPTOBYH KanMOGPOBKY ANA W3MEPUTENbHOro nopTa
YCTPOWCTBA;

e MpucoeanHuTe Kabenb, KOTOPbIN AOMKEH BbITb USMEPEH;
e MpucoeanHute mepy Harpyska K KoHLYy M3MmepAaemoro Kabens;

o CoxpaHuTe AaHHble rpaduKa B NamATM C NomMoLbio KHOMOK Mpapumk -> Mamatb
rpadumkKa;

e OTcoeamHnTe mepy Harpyska oT KoHua m3amepsaemoro kabens u octaBbTe ero
OTKPbITbIM, TN60 NpucoeanHute mepy XX;

o Haxkmunte KHonku Fpaduk-> Matematuka -> [laHHble — NMamaTtb. 3T0 NO3BOAUT
ybpatb M3 usamepeHua [oTepb B Kabene mewarowme nyabcaunm m3-3a
OTPaXKeHMA OT HEOAHOPOAHOCTEN;

e BKAounTe ycpeaHeHne C MOMOLLbI0 KHOMNOK dPunbTpayusa -> YcpeaHeHue, ytobbl
YA3ANUTb CNYYarHbIW LWYM NPU U3MEPEHUAX C BbICOKMMU NOTEPAMM.

Ha rpaduke 6yayT oTparkeHbl noTepu B Kabene B 04HOM HanpaB/eHUMN.
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M3mepeHue noTepb B Kabene

Mpumep nsmepeHns notepb A41a 30-TM METPOBOTO OTPE3KA KOAKCMAbHOIO Kabens ¢
napameTpamu notepb 0,397 aA6/m Ha yactoTte 1T, (cM. pucyHoK 7.1).

NoTepu B Kabene 10.0 a6/ 0.0 gp [F1 D-M] Nam
50.0

1 1000.0000 Mru -11.879 a6
2000.0000 Mru -17.385 a6

0.0 4

=2 ]

-10.0
i T

"
-30.0

|

-40.0

-50.0 s -
1000 2000 3000 4000
CTapT 85 MIy Kop 10001 3 Kl Boicokana 10/10 Cton 4.8 I'Ty

PucyHok 7.1 MamepeHune notepb B Kabene
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8 CoxpaHeHme COCTOAHNA N OaHHDbIX

8.1 CoxpaHeHue cocToaHuA pedeKToMeTpa

YCTaHOB/NI€HHbIe NapaMeTpbl pedpIeKTOMETPa, KaMbpoBKa M NamsaTb AAHHbLIX MOTYT ObiTb
CoXpaHeHbl B painne CoCTOAHMUA, U 3aTEM NOBTOPHO 3arpyKeHbl.

BO3MOXHbI CAeaytoLLMe TUMNbl COXPaHEHUA COCTOSHUIA:

CoctosiHue MapameTpbl pednekTomeTpa

CocTtosHue 1 KannmbpoBsKa MapameTpbl pedaekTomeTpa U Tabaumupl
KannmbpoBoYHbIX KO3 PULMEHTOB

CocTosiHMe U Tpaccbl MapameTpbl pednekToMeTpa U AaHHble rpaduKoB

Bcé MapameTpbl pednekTomeTpa, Tabanubl
KannMbpoBOYHbIX KO3PDULIMEHTOB U AaHHbIe rpadrKoB

MapameTpbl pedieKTOMeTpa, CoxpaHaemble B daine cocToAaHMA — 3TO NapameTpbl,
KOTOpble MOTYT 6bITb YCTAHOBNIEHbI U3 C/IEAYIOWNX PA3LE/10B MEHIO MPOTrPAMMHbIX KHOMOK:

e Bce napameTtpsbl pasgena Crumyn;

e Bce napameTtpbl pasgena Macwrab;

e Bce napameTtpsbl pasgena KaHanbi;

e Bce napametpbl pasgena Npaduk;

e Bce napameTpsbl pasgena Cucrema;

e Bce napameTpsbl pasgena Punbrpayma;
e Bce napametpbl pasgena Mapkep;

e [TapameTpbl pasgena AHanus.

[lnA aBTOMATUYECKOro BOCCTAHOBAEHUA COCTOAHMUA MOCAE 3anycKa pedieKTOMETpPa CAYKUT
cneumanbHbii ¢aiin ¢ HaumeHoBaHuem "Autosave.cfg". YTobbl Mcnonb3oBaTb AaHHYHO
BO3MOXHOCTb N0/1b30BaTe/Nb AO/IKEH BKAKOUNTL ONLUIO ABTOCOXPaAHEHME.
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CoxpaHeHme COCTOAHMA N AAHHbIX

8.1.1 MNMopAanok coxpaHeHNA COCTOAHMUA

[na coxpaHeHWa COCTOAHUA HaXXMUTE MporpammHble KHonku Pannbl > CoctosHue >
CoXpaHUTb COCTOAHME.

CocToAHKe
Mapkep f -
ABTOCOXpPIHEHKWE
AHanus @ LIt
THN COXPaHEHHA
" ] CocroAHWe W kannbpoeka
Qannel
v
[evaTb =1
MHOMKauma g

B oTkpbiBlIEMca daliioBom gnanore «COXpaHUTb cocToaHUE» Bblbepute NyTb U BBEAMUTE
umsa danna.

CO¥paHkTE COCTOAHME

MyTe
CWhALRYRATSEate

Autosave.cfg

|

©alin
nioname, cfg
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CoxpaHeHme COCTOAHMA N AAHHbIX

Bbl60p KaTanora ocywecTtsnaeTcAa ABOHHbIM Len4ykom NIeBOM KHOMKM MbILWM NO Ha3BaHUIO
KaTasiora.

[ina Bbibopa ANCKa, HAXMUTE NPOrPAMMHYIO KHOMKY C 0603HauYeHMemM ByKBbl AMCKa.

Ona pegakTMpoBaHMAa UMeHN danina WENKHUTE ABOMHBIM LWEAYKOM MbiwK No nonto Pann.
Beegute numsa daiina B Ananorosoit Gopme 1 3aBepLlUMTe BBOA HaxKaTMem Ha KHonky OK.

Ona 3aBeplwleHMa coxpaHeHua ¢alia CoOCTOSHUS HaXmuTe B Auanoroson dopme
CoxpaHuTb coctoaHUue KHoMKy OK.

[lna coxpaHeHus cocToAHMA, KOTopoe byaeT aBTOMATUYECKM BOCCTAHOB/IEHO NOC/E 3aMnycKka
pednekTomeTpa, HaXXMUTe NporpammHubie KHonku Pannbl > CoctoaHMe.

] CocToAHHe
Mapkep V4
ABTOCOXPIHEHKWE
AHanws @ LIt
THN COXPaHEHHA
" ] CocToAHWe W Kanubpoeka
Qannel
(VA
[evaTb =
MHOMKauma g

LLIENKHUTE NEeBOM KHOMKOW MbIlKM MO noso ABTOCOXpPaHeHMe. 3HayeHwe napameTpa
U3meHuUTCA Ha BKnA.
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CoxpaHeHme COCTOAHMA N AAHHbIX

8.1.2 MNopAaoK BOCCTAHOB/IEHNA COCTOAHMA

Ona BoccTaHOB/eHUA M3 dalina COCTOAHUA pednekTomeTpa HaXMUTE NpPorpammHble
KHOMKM ®annbl > CoctoaHMe > BocCTaHOBUTbL COCTOAHME.

CocToAHKe
Mapkep f -
AHanus @ LIt
" ] CocToAHWe W Kanubpoeka
vog
T commaee
R 00 0 0

B oTkpbiBwemcs daiinioBom ananore BoccTaHOBUTb COCTOAHUE BbibepuTe HYXKHbIM dalin.

Bbibop KaTanora ocyLlecTBaAseTca ABOMHbIM LLLE/TYKOM /IEBON KHOMKM MbILLM NO Ha3BaHUIO
KaTtasora.

COXpaHMTE COCTOAHME

MyTe
CWhALRYRATState

Autosave.cfg

aln
nioname, cfg

[na BbibOpa ANCKA HAaXXMWUTE NPOrPaMMHYI0 KHOMKY ¢ 0603HaYeHMeM ByKBbl ANCKa.

Mms BbibpaHHOro gaina coctoAaHUA oTobparkaeTca B nosie dain.

[lna BOCCTaHOB/IEHUA COCTOAHMA U3 BbIBpaHHOIO daiina HaxkmuTe KHonKy OK.
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CoxpaHeHme COCTOAHMA N AAHHbIX

8.1.3 ABTOCOXpaHEeHMe U aBTOBOCCTAaHOB/IEHNE COCTOAHMUA

YToObl BKAOUYMTL PEXMM aBTOMATMUYECKOrO COXPaHEHWA M aBTOMATMYECKOM 3arpysku
COCTOSIHUA pedeKTOMETPA HAXKMUTE NPorpammHble KHoMKu Paitnbl > CoctoAaHume.

CocToAHKe
Mapkep f -
ABTOCOXpPIHEHKWE
AHanus @ LIt
THN COXPaHEHHA
" ] CocToAHWe W Kanubpoeka
Qannel
v
[evaTb =1
MHOMKauma g

LLENKHNUTE NEeBOM KHOMKOM MbilKM MO nosito ABTOCOXpaHeHue. 3HayeHue napameTpa
OOJI)KHO M3MEHUTBLCA Ha BKA.

Mpu 3aBeplieHMn paboTbl Nporpammbl NapameTpbl pedaekTomeTpa OyayT COXpaHeHbl, a
npw cneayroLLem 3anycke NPorpaMmbl BOCCTAHOB/IEHbI.
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CoxpaHeHme COCTOAHMA N AAHHbIX

8.2 CocToAaHMe KaHana

CoctosHMe KaHana MoxeT ObITb COXpaHeHO B onepaTuBHOM MamaTu. [lpoueaypa
COXPAHEHMA COCTOAHMA KaHana aHa/iorM4Ha npoueaype COXPAHEHUA  COCTOSHUA
pednektomeTpa. TN coOXpaHEHUA KaHana BblOMpaeTca U NPUMEHAETCA TaK e Kak M Tun
COXpPaHeHUs COCTOAHUA pedaeKToMEeTPa, Kak onmcaHo B pasgene 8.1.

B oT/IuMe OT coxpaHeHUa COCToAHUA pedNEeKTOMETPA, COCTOAHME KaHana COXPaHAeTca B
onepaTMBHOM NamMATM (a He Ha KECTKOM AUCKE) W OouULLaeTcA Mpu 3aBeplueHus
nporpamMmmbil.

[Ons coXpaHeHWss COCTOAHMIA KaHaNoB MPEeAYyCMOTPEHbl YeTblpe pPernctpa namsTy,
ob6o3HayeHHble A, B, C, D.

CoxpaHeHme COCTOAHMNA KaHa/z1a NMO3BOJIAET NOJIb30BATENO JIEFTKO KONMMNPOBATb HaCTpOVIKM,
KanM6DOBKM 1 AaHHble TPaCCbl N3 O4HOIO KaHa/la B p,pyroﬁ.
8.2.1 CoxpaHeHMe COCTOAHUA KaHana

ana COXpaHeHMA COCTOAHMA KaHana MCI'IOI'Ib3y17ITe cnegywouwme nporpammHblie KHOMKK
KaHanbi > COXpaHMTb KaHa”n.

’m Crumyn
AKTUBHBIH KaHan _ .
AHUTE KaHan
3anyck 1
YBenuueHwe KaHana TUn CoXpaHeHHA
lﬁm MEEITEE 0T, COCTOAHWE W KanuDpoeKa

m= Hacrpoiiku DTF
#ﬂ Cncrema

<= Pa3mMep MeH0

3atem ucnonb3yiTe KHonku CoctosaHue A | CoctoaHue B | CoctosHue C | CoctosHue D Ha
ananoroson popme CoXpaHUTb KaHan.

[na BblbOpa TUMNA COXPAHEHWUA KAMKHUTE NEeBOM KHOMKOW MbllKM Hag nosnem Tun
COXpaHeHMus.

[Nna o4ncTkn Bcex COXpaHéHHbIX COCTOAHUI HaxkKmuTe KHOMKY O4YnCTUTb COCTOAHMUA.
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CoxpaHeHme COCTOAHMA N AAHHbIX

8.2.2 BoccTtaHOBNEHME COCTOAHUA KaHana

[Ona BOCCTAHOB/IEHUA COCTOAHUS KaHasia UCMoJb3ynTe cneayroumMe nporpaMmmHble KHOMKK
KaHanbl > BocctaHOBUTbL KaHai.

'm Crimyn Kanansl

AKTHEHEIR KaHan

9 3anyck 1

YeenudyeHuwe Kavana

BOCCTaHOBMTE KaHan

m=' Hacrpoiikn DTF
aﬂ Cncrema

<= Pazmep MeHw

HaxxmuTe Tpebyemyto nporpammHyto KHonky CoctoaHue A | CoctoaHme B | CoctosaHue C |
CoctoaHue D.

Ecnm coctosHMe C onpefenéHHbIM HOMEPOM He COXPaHEeHO, TO COOTBETCTBylOLLAA
nporpaMmmHan KHOMKa byaeT HeakTUBHa.

8.3 CoxpaHeHue AaHHbIX rpadmKa

PednekTomeTp NO3BONSAET COXPAHATb AAHHblE OTAENbHbIX rpadukos B danne Tmna *.CSV
(comma separated values). ®annbl dopmarta *.CSV copepxaT uudpoBble AaHHble,
pa3faenéHHble 3anaTbiMU. PednektomeTp coxpaHseT B daiine *.CSV 3HayeHua ctumyna
rpaduKa n namepsaemoi BeMYNHbI B Tekyliem dopmare.

B daitne coxpaHsatoTca nsmepeHua ogHoro (aktmsHoro) rpaduka.

PednekTomeTp coxpaHsAeT AaHHble rpadumKa B daiine *.CSV B cnegytowem popmare:

F[O0], Datal, Data2
F[1], Datal, Data2
F[N], Datal, Data2
rae:
F[n] - YacToTa U3MepeHUA B TOUKE n;
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CoxpaHeHme COCTOAHMA N AAHHbIX

Datal - 3HayeHue rpaduKka B NPAMOYronbHbIX popmaTax, peanbHas YyacTb B popmaTe
BonbnepTta-CmuUTa M NONAPHOM;

Data2 - Hynb B NpAMOYrosbHbIX dopmatax, MHMMaA 4actb B dopmarte Bonbnepta-
CmuTa 1 nonAapHoMm.

8.3.1 MopAaaok coxpaHeHUA AaHHbIX rpaduKa

Mepen coxpaHeHMem AaHHbIX rpadurKa BbibepuTe aKTUBHBIN rpaduk.

[na coxpaHeHMA AaHHbIX rpaduKa HaKMUTE NporpaMmmHble KHOMKu Pannbl > CoxpaHUTb
AaHHble.

aHATE AaHHBIE

[MyTe
CoWWork \CABAN RSNCSY

noname.cev

Mapkep f
AHanuz @
Dainel
v
MNevaTb =
Galin
Monarme, csy
oo L L ome o

B oTKpbiBweMca ¢darinioBom ananore COXpaHUTb AaHHble BbibepuTe NyTb U BBEAUTE UMA
daiina.

Bbibop KaTanora ocyLecTBAAETCA ABOMHbIM LLLEYKOM /1eBOM KHOMKM MbILLM MO HEMY.

[nsa BbIbOpa AMCKA HAXKMUTE NPOrPaMMHYHO KHOMKY ¢ 0603HayeHnem ByKBbl gUCKa.

[na pefakTUPOBaHUA UMeHM dalina LWENKHUTE ABOMHbIM LLLENYKOM Mbiwn Mo nonto Paiin.
BeeguTe uma daiina 1 3aBepLumTe BBOA, HaxkaTMem Ha KHonky OK.

[na 3aBepweHns CcoxpaHeHMA ¢ainna COCTOAHUA HaxKmuTe B guanorosoit dopme
CoxpaHuTb AaHHble KHOMKy OK.
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CoxpaHeHme COCTOAHMA N AAHHbIX

8.4 CoxpaHeHue ¢pannos gaHHbIXx popmaTa Touchstone

PednekTomeTp NO3BONAET COXPAaHUTb S-napameTpbl ycTponcTea B daiine Tuna Touchstone.
darin popmarta Touchstone comep>kUT 3HaAYeHUs 4YacToT U S-napameTpoB. Paisbl 3TOro
dopmata ABNATCA CTaHAAPTHLIMWU A1 MHOTUX NPOrPaMMHbIX MaKeTOB MOAE/IMPOBaHMUA.

PednekTomeTp no3sonseT coxpaHATb dannbl ¢ pacwupeHnem *.slp, ucnonbsyembie Ans
O4HOMOPTOBbIX YCTPOMCTB U dannbl *.s2p ons ABYXNOPOTOBLIX YCTPOMCTB.

B daiine coxpaHATCA U3IMepeHMa 04HOr0 aKTUBHOIO KaHana.

dain tMna Touchstone cocToMT M3 KOMMEHTApMEB, 3aro/iOBKa W CTPOK [AaHHbIX.
KommeHTapum HauymHatoTca ¢ cMMBOAa «!». 3aroNI0BOK HaYMHAETCA C CMMBOJIa «#».

®opmart daiina Tmna Touchstone ana o4HONOPTOBLIX U3MEPEHU *.s1p:

! Comments

#HzSFMTR 20

F[1] {Su¥ {Su}”
F[2] {Su¥ {Su}”

FIN] {Suf  {Su}”

®opmar darina tna Touchstone ana ABYXNOpPTOBbLIX U3MEpPEHUN *.s2p:

! Comments

#HzSFMTR 20

F[1] {S11} {Suy” {Sa¥  {Sa}”  {Suf {S2)”  {Sz} {S22}"
F[2] {S11} {Suy” {Sa¥  {Sa}”  {Suf {S12)”  {Sz} {S22}"

FIN] {SuY {Su)”  {Sa¥  {Sa}” (S}  {Si}"  {Sn) @ {Sxn)”

, roe:
Hz — egnHULbl NI3mepeHuna yactotol (kHz, MHz, GHz)
FMT — ¢popmaT gaHHbIX:
= RI - gencTeuTe/ibHasA U MHMManA 4acTb,
=  MA — AnHelrHaa amnantyga n ¢pasa B rpagycax,
= DB — sorapudmmnyeckan amnamtyaa B geumbenax u ¢asa B rpagycax.
Z0 — yncnoBoe 3Ha4YeHMEe CUCTEMHOIO CONPOTUBAEHMUA
F[n] —4yacToTa nsmepeHma B ToOUYKe n
{..}" —{peanbHasa yactb (RI) | nnHeHaa amnantyga (MA) | norapuédm. amnautyaa (DB)}

{..}” — {mHumasa yactb (RI) | pa3a B rpagycax (MA) | ¢pasa B rpaaycax (DB)}
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CoxpaHeHme COCTOAHMA N AAHHbIX

®yHKLUMA coxpaHeHMAa PalinoB AaHHbIX B popmaTte Touchstone npumeHUMa K OTAENbHbIM
KaHanam. MNepeg ncnonb3oBaHMem gaHHOM GYHKLUMM BbibepUTe aKTUBHBIM KaHan.

8.4.1 NopAagok coxpaHeHua ¢annos gaHHbIx popmata Touchstone

[Nns coxpaHeHWUs AaHHbIX rpaduKa HaXKMUTE NPOrpaMmmMHble KHOMKKM Painbl > CoxpaHUTb
Touchstone.

CoxpaHuTe Touchstone
My Te
ChWNAYRYMAY TouchStone
Load.s1p
Cpen.s1p
} ]
Mapkep f Short.s1p
AHanuz @
- L
Daitnel
VA
MeyaTe =1
Dalin
nonarme.s1p
s oo e

B oTkpbiBlwemca ¢annosom amnanore CoxpaHutb Touchstone Bbibepute nyTb M BBEAUTE
umsa danna.

Bblbop KaTanora ocyLLecTBAAETCA ABONHbBIM LLLESYKOM IeBOM KHOMKM MbILIW MO HEMY.
[nsa BbIbOpa AMCKA HAXKMUTE NPOrPamMMHYIO KHOMKY ¢ 0603HayeHnem ByKBbl gUCKa.

[na pepakTnpoBaHua umeHu daina WENKHUTE Mbiwbio no nono Pann. Beegurte mms
¢daina v 3aBepInTe BBOA HarKaTMemM Ha KHonKy OK.

[na 3aBeplweHMA coxpaHeHua ¢akna p[aHHbix ¢opmaTta Touchstone HaxmuTe Ha
avanorosoi ¢opme CoxpaHutb Touchstone kHonky OK.
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CoxpaHeHme COCTOAHMA N AAHHbIX

Ons Bbibopa dopmaTa coxpaHaemoro dpaiina Touchstone B ananorosoit popme CoxpaHUTb
Touchstone WENKHUTe NeBoI KHOMKOM Mbiwn no noato ®opmat Touchstone.

CoxpaHMTE Touchstone

TN
S1F

Mopmat Touchstone
PeankHOE-MHMOE

Eg,. MaMEpeHIA
Iy

@opmat Touchsto

NMuH. aMnnuTyga-thaza

Nor. aMnnuTyaa-thaza

Bbibepute popmat n3 cnmcka B gmanoroson popme dopmar Touchstone 1 Haxkmute Ha

KHoMKy OK.

[ns Bbibopa TMna daiina Touchstone (S1P, S2P), WENKHUTE MbilbIO NO noato Tun.

Ona 3HavyeHunt S11 ucnonb3ytoTcA AaHHble M3mepeHuid. S21, S12, S22 MmeloT HyneBble

3Ha4YeHnA.

8.4.2 BocctaHoBneHUe pannoB AaHHbIX popmata Touchstone

[Ona BOCCTAaHOBAEHUA AaHHbIX FTPAaPUKOB UCNONb3YHTE Cneayrowme NPorpaMmMHble KHOMKK
dainbl > BocctaHosuTtb Touchstone.

Mapkep
AHanu3
Dainbl
HEHaTb{?

MHouKaums

] fie 0 6D

Twn
S1P

BoccTaHoBMTE B
MamaTe rpadika

177



CoxpaHeHme COCTOAHMA N AAHHbIX

B oTKpbiBWweMca ¢pannosom guanore BocctaHoButb Touchstone Bobibepute nyTb 1 BBEgUTE
nmsa danna.

BoccTaHoOEMTE Touchstone

MyTe
COWMALRYMAY TouchStone

Load.s1p
Open.s1p

Short.s1p

©alin
nonarme.s1p

Bbibop KaTanora ocywecTsAAeTCA ABOMHbIM LLLETYKOM /IEBOM KHOMKM MbILLM MO HEMY.

[Ons BbIbOpa ANCKA HAaXKMUTE NPOrPaMMHYI0 KHOMKY ¢ 0603HayeHnem byKBbl AMCKa.

LLlenykom Mbllin Mo MMeHu dairna Bblbepute ero. 3aBeplUnNTe BBOA, HAXKaTUEM Ha KHOMKY
OK.

Bbl MoKeTe 3arpy3uTb AaHHbIe B NaMATb aKTUBHOTO rpadmrKa, B NamsATb BCeX rpadMKoB Uam
B U3mepsieMble S-napameTpbl.

ana Bbl60pa BapnaHTa BOCCTAaHOB/1IEHUA LWENKHMTE MbILWbIO NO Moo BoccTaHOBUTD B.

CTAHOBWMTE B

MaMATE rpaduKoe

S-napaMeTpsl

3aBepwuTe BbIbOp HaxkaTnem KHonku OK.

Mocne 3arpy3kn ¢panna B popmarte Touchstone B namepaemsblie S-
MpumeyaHue napameTpbl CKaHMpPOBaHWE MO 4YacTOTe OCTaHaB/AMBaeTcA. ITo
HeobxoAMMO A5 TOro, YTobbl He 3aTepPeTb 3arpy*KeHHbIE AaHHbIe.
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CoxpaHeHme COCTOAHMA N AAHHbIX

8.5 MNeyatb rpaduKkos

[aHHbIA pasgen onucbiBaeT Npoueaypy pPacneyaTkm U coxpaHeHua B paine rpadpuyeckmx
OAHHbIX.

MpenycmoTpeHa BO3MOXHOCTb pacneyaTku rpadpuKoBs yepes Tpu PasinyHbIX NPorpaMmbl —
areHTa nevyatu:

e [Tlporpamma MS Word;
e [porpamma npocmoTpa n3obpaxkeHunit OC « WINDOWS»;
e BbIiCTpoe coxpaHeHune n3obpaxkeHuns skpaHa (CHUMOK 3KpaHa) nporpammbl B *.png

dopmaTe, NCMoNb3yA NPOrPaMMHOE MEHIO.

Mporpamma MS Word pomkHa 6bITb ycTtaHoBneHa B OC

lpumeuarue «WINDOWS».

MpeaycmoTpeHbl cneaylouinme BapuaHTbl npeobpasoBaHMA UBeTa nepesg nepegadvent
N306paXkeHna NPorpamme — areHTy nedyaTu:

e HeT npeobpasoBaHus (NneyaTb B LUBETE);
¢ MpeobpasoBaHuKe B rpagaLmnmn ceporo LBeTa;
e [peobpasoBaHue B YepHO — Benbliit UBeT.

MpeaycmoTpeHa BO3MOXHOCTb WHBEPTUPOBaAHMA U306paxkeHua nepen nepegayent
n306parkeHns Nporpamme — areHTy nevyaTu.

MpeaycmoTpeHa BO3MOXHOCTb A00aBNeHMA TeKyllel AaTbl MU BPEMEHW B M306parkeHue
nepej nepeaadyen n3obparkeHns Nnporpamme — areHTy.
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CoxpaHeHme COCTOAHMA N AAHHbIX

8.5.1 MNpoueaypa ne4yatm rpadpmKoB

Ona nedatm rpaduyeckot o6nacTM KaHaNoOB WMHAMKAUMM UCNOAb3YUTE cheaylowme
nporpammHble KHonku Meyvatb > Neyatb MS Word | Neyatb MS Window.

LleeT neyatH
OUNBTpaLms Y MoNHOUBETHARA
WHeepTUpoEaTE 0bpaz
Mapkep f Bin.
MeuyaTk 4ata M EpeMA
AHanwnz @
L.
Dainkl
=
MNevaTb =
VHOMKaUmA g

Ons BbIbOpa BapMaHTa LIBETOBOMO pelleHns WENKHUTE MbILLKOM rno nosto LiBet neyatu.

MNpn HeobXoANMMOCTH, UWHBEPTUPYMTE Wn300paxKeHne, LWENKHYB MbIWbD MO MOJI0
MHBepTUpOBaTb 06pas.

MNpn HeobxoAMMOCTM, BblbEpUTE BapuaHT Ne4vyaTn AaTbl MU BPEMEHU Ha M306parkeHuu,
LWENKHYB MbILKOW Mo nosto NeyaTb Aata U Bpems.

3aKkpouTe Ananor neyaTtu, Haxkas Ha KHonky OK.
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8.5.2 bbICTpoe coxpaHeHUe CHUMKA dKpaHa

CoxpaHeHme COCTOAHMA N AAHHbIX

[lna BbICTPOro COXpaHeHMA CHUMKA 3KpaHa HaXXMWTe Ha NeBOM MaHenu NPorpaMmmHbIX

KHOMOK KHOMKY Me4yatb.

KanwbpoBka rA4
DuneTpauwrs Y
Mapkep f
AHanuz @
Daiinkl

=
MNeyaTb =
MHAOMKaLma g

Meyats
LgeT neyatn
MonHOUBETHEA

WMHEEpTHpOBaTE 0bpaz
Bin.

MeyaTk AaTa U BPeMA

3atem, B ananorosoi popme Meyatb, KoNnKy CHUMOK 3KpaHa.

CoxpaHsiemble daisibl aBTOMaATUYECKN PasMeELLaloTcs B Manke I/mage, Haxoaswenca B
paboueli nanke Nporpammbl U UM aBTOMATUYECKN MPUCBANBAETCA UMSA:

SCIXXXXX.png, rae XXXXX — aBTOMATUYECKN MHKPEMEHTUPYEMBbI NOPALKOBbIN HOMEP.

I'Ipou,ecc COXpaHeHunA 0To6pa>KaeTc;| B CTpPOKe COCTOAHUA

lpumeyaHue
pednektomeTpa.
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9 CuctemHble YyCTaHOBKMU

9.1 HayanbHaA ycTaHOBKaA
HauanbHasa yCTaHOBKa CAYXUT ANa npuseaeHus pedieKTomeTpa B M3BECTHOE (HayanbHoe)
COCTOAHMKE.

3HaueHna napameTpoB pedneKkTomeTpa, ycTaHaB/AMBaemble B MpouUeaype HadyaabHOM
YCTaHOBKM MPUBEAEHbI B NPUIONKEHUN A.

ana npueeneHnA ped)neKTomeTpa B Ha4Ya/ibHOE COCTOAHUE HaAXXMUTE NPOrpaMmMHbIe
KHOMKK: Cuctema > HayanbHas YCTaHOBKa.

CcTeMHAA Koppeki OBOITIA My NeCaLAA
|E MacwTab B, B,

M ToHHIK OI'IODHOI::I HACTOTEI

% KaHankl By TpeHHAi

Tun npbopa Herao pesiaa

CABAMN R140
W Ipathuk "
—_— JerypHelA pesiam

CTen.

m= Hacrpoiikn DTF
ﬂn Cucrema

{=» Pazmep MeH
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CuctemHble YCTaHOBKMU

9.2 3aBepueHune paboTbl Nporpammsl

[na 3asepweHns paboTbl NporpaMmmbl HAXKMUTE NPOrPaMMHble KHOMKK Cuctema > Bbixoga,

CUCTEMHAR Koppeki OBOATI My Nbcalia
E Macwrab B, B,

M ToHHIK OI'IODHOI::I HACTOTRI

% KaHansl BHy ToeHHMiA

Tun npbopa Herao pesiaa
CABAMN R.140 Brn.

m{: padmk .

—_— JexypHelia pesim

CTen.

m= Hacrpoiikn DTF

ﬂu Cwcrema
U

{=> FPasmep MeHID

9.3 NHdopmaumsa 0 BEpCUM NPOTrPaMMbl U CEPUMHOM HOMepe npubopa

Y106bl NONYYUTb MHOOPMALMA O BEPCUM NPOrpamMHOro obecneyeHus U CepUItHOM
Homepe pedIeKTOMETPA HAXKMUTE NPOrpammMHble KHOMKM Cuctema > O nporpamme.

CcTeMHAA Koppeki OBOITIA My NeCaLAA
|E MacwTab B, B,
MCTOUHIAK ONopHOIA 4aCTOTEI Ty
% KaHansl By TpeHHAi fens P
Tun npbopa Herao pesiaa Bepcia nporparamsl
CABAMN R.140 B, 16.1.7
RO rpaguk :
— JerypHelA pesiam Bepca annapatypel
CTen. 1.2
m= Hacrpoiikn DTF CepuiHeli HomMep
Q000000
WA
Cucrema
% _ hittp /v planar.chel.ru
e-rmail
{=» Pazmep MeHi welcome@planar.chel ru
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CuctemHble YCTaHOBKMU

9.4 OTKNOYEHNE CUCTEMHOMN KannbpoBKM

Mpu  BbiNyCKe €  nNpegnpuaTua-usrotosutena  pednektometrp  Kanubpyetca u
KannMbpoBOUHble KOIPDULMEHTbI COXPAHAIOTCA B €ro NOCTOAHHON NamATu. Mo ymonyaHuio
pedneKToMeTp OCYyLWecTBAAET HaYyaNbHYIO KOPPEKUMIO M3MepAemblX S-napameTpoB Ha
OCHOBaHMW 3aBOACKOW KanMbpoBKM. TaKaA KanvbpoBKa Ha3blBAeTCA CUCTEMHOM
KanMbpoBKOM, a KOPPEKLMA OLNOOK — CUCTEMHOM KOPPEKLUMEN.

CuctemHas Koppekuua obecneymBaeT HayasibHOE 3HAaYeHUE U3MepsAeMbIX S-NapameTpos
00 npoBeAeHUA KanubpoBKkn pednekTtomeTpa nonb3osatenem. CuctemHas KanvbposKa
OCYyLLEeCTBNAETCA MO MNOCKOCTU COeAMHUTENA U3MEPUTENbHOrO MOpTa M He MOXKeT
yunUTbIBaTb COeAMHUTENbHbIE Kabenu u gpyrue Lenu, UCNoNb3yemble ANA MOAKNYEHUA
nccnesyemoro ycTpomnctea. MNorpelwHocTb M3mepeHuii 6e3 Kanmbposku pedrekTtomeTpa u
N3MepUTENbHOM YCTAaHOBKM, NPOU3BOANUMOM NOb30BATENEM, HE HOPMUPYETCA.

Ob6bI4HO CUCTEMHAA KOPPEKLMA He TpebyeT OTKAoYEHMA NPU OCYLLECTBEHUM KannbpOoBKU
M nocnenyroLmx U3MepPeHni.

CucremHasn KOppeKUunAa MOXKET ObITb OTK/IOYEHA MO/ib30BaTeIEM npun ycnosunun nposeaneHMA
nosb30oBaTesiem Ha,a,nemau.l,eﬁ KaﬂM6pOBKM. an 3TOM NOrpewHoOCTb M3mepeHm71
onpeanenAaeTca KaﬂM6pOBKOﬁ nonb3oBaTeNa M He 3aBUCUT OT COCTOAHMA CUCTEMHOM
KOppeKUUnHn. EanHcTBeHHOE npasumno, KOTOpoOE HeO6XO,£I,MMO CO6J'IIO,CI,aTb — 3TO0
OTKﬂIO‘-IeHMe/BKﬂIO‘-IEHMe CUCTEMHOM KoppeKkunmn 4o nposegeHnA KaJ'IM6pOBKM
NnoN1b30BaATENA C TEM, 4TOObI KaJ'IM6pOBKa n nocheayruwme namepeHna ocywectsnanncb B
OANHAKOBbIX YC/10BUAX.

MpyM  OTKNIOYEHUM  CUCTEMHOM  KOPPEeKUMM  No/Nb3oBaTeNeM,  MHAMLMpPYeTcA
COOTBETCTBYIOLLLEE NPeAyNperKAeHNe B CTPOKE COCTOAHMA pednekTomeTpa:

| CHCTEMHAA KOPPEKUWA OTKN

[Ina oTKAOYEHNA / BKAKOYEHNA CUCTEMHOWN KaIMBPOBKU — HAXKMUTE MPOrpamMHYI0 KHOMKY
Cucrema.

ﬁm M e CUcTemHAA Koppekuy OBOMTIA My MecaLd
Viacwrat B, B,

M ToHHIK OI'IODHOI::I HACTOTEI

% KaHanel BHy ToeHHMiA

Tun npbopa Herao pesiaa
CABAMN R.140 Brn.

m padmk .

—_— JexypHelia pesim

m= Hacrpoiikn DTF

ﬂﬂ Cucrema

{=» Pasmep MeHID

LLLENKHMTE NeBOM KHOMKOM MbIlwK No nonto CUCTEMHan KOppeKuus.
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9.5 HacTpowKa nHtepdeica

CuctemHble YCTaHOBKMU

MpeaycMmoTpeHbl ceaytolme HacTPoMKK uHTepdelica Nonb3oBaTens:

° I'IepeKmOt-leHme NONTHO3KPAaHHOIO NI OKOHHOIO pexXmnma MHOanKauunu;

e To/WMHA AaHHbBIX U TO/IWMHA CETKU rpadMKOB;

e Pasmep wpnodTa;

e (OKHa KaHana;

° MHBepCMﬂ LBETa,

e BK/lOYEHME CTPOKM 3aro/I0BKA KaHana MHAMKaLUK.

[Nna nepekntoyeHna mexay MOIHO3KPAHHbIM M OKOHHbBIM PEeXMMaMK PaboTbl HaxKmuUTe

nporpammHble KHOMKy MHauKaums.

Kannbposka
OUNLTpauna
Mapkep
Anannz
Daiinb
MNevyaTk

WMHauKaLms

Y

P04

O T bd 8 N <

MHAMEALIAA

ToNHEIA SkpaH BepxHAs naHens
O,

Brn
3aronosak,
CTen.
Paamep WwpkdTa

TonHa AaHHBX TonHa CaTkIA
il il

MeTKA YaCToThl | PACCTOAHMA
B,

HBEPTHPOBATE LEEST

B,

LLIENKHUTE NneBOM KHOMKOW MblilwM no nonto MMonHbl 3KpaH. 3HayeHWe napameTpa

n3mMeHuTcA Ha Bkn. / OTKn
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CuctemHble YCTaHOBKMU

ﬂ,ﬂﬂ M3MeHeHNA TONIWNHbI AaHHbLIX U TONWWNHDBI CETKAU rpad)vu(os Ha*XMuUTe nporpamMmmHyto

KHONKy UHauKauumsa.

Kannbpoeka
OuneTpauma
Mapkep
Ananws
Dalinbl
MNeyaTb

VIHOMKaLWA

U

»a4

i fie oo 8D N <

MHAMEALIAA

ToNHEIA SkpaH BepxHAs naHens
O,

B,
3aronosak,
CTen.

Paamep WwpkdTa

TonHa AaHHBX TonHa CaTkIA
il il

MeTKA YaCToThl | PACCTOAHMA
B,

HBEPTHPOBATE LEEST

Brn

LLIENKHUTE NeBOM KHOMKOM mblwn no noso ToawmHa AaHHbIX. B avanorosoit popme
uMPppoBOI KNaBuaTypbl BBeAMTE Tpebyemoe 3HauyeHne TO/ILMHbI AaHHbIX TPAadUKOB.

LLIENKHNUTE NeBOM KHOMKOM mbiwn no nonto ToawmHa ceTku. B amanorosoit dpopme
uMdppoBOI KNaBuaTypbl BBeAMTE Tpebyemoe 3HauyeHNE TO/ILMHbI CETKM rpadmKOB.

TonlWwmHa AaHHbIX U TONLMHA CETKN n3meHaeTcsa oT 1 oo 4.

N3meHeHMe TONLLMNHBI AAaHHbIX U TOALWMHBI CETKU BAINAET HA BCE KaHaNbl UHAMKALUN.
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CuctemHble YCTaHOBKMU

Ona u3meHeHns pasmepa wWpudTa B OKHE KaHana — HaXMUTe MPOorpammHble KHOMKY
UHpgukaumsa.

LLIENKHUTE NeBOM KHOMKOW MbiK no nonto Pasmep wpudta. B gvanoroson ¢opme
uMdppoBOI KNaBnaTypbl BBeAMTe Tpebyemoe 3HauyeHne pasmepa wpnodTa.

Pasmepa wpndTa nameHaerca ot 8 go 24.

Ona wvHBepTMpPOBaHMA uUBeTa rpadumyeckorn 061aCTU HAKMUTE MPOrPAMMHYKD KHOMKY
UHpgukaumsa.

LLIENKHUTE NeBON KHOMKOW Mblilwn no nonto UHBepTUpoOBaTb UBeT. 3HayeHMe napameTpa
U3MEHUTCA Ha BKA.

[na BKAoYeHMe /[ BbIKAIOYEHUA CTPOKM 3aro/ioBKa KaHana WHAMKaUUMM HaKmute
nporpaMmmHble KHONKy UHaUKaums.

LLLENKHWUTE NeBOM KHOMKOM MbIWKM MO NoAto 3aro0BOK. 3HAaYeHWEe NnapameTpa U3MEHUTCA
Ha Bkna./ OTKA.

[na  BOCCTAHOB/MEHWA 3aBOACKMX HACTPOEK MUHTepdelica Nporpammbl  HaxKmuTe
nporpammHble KHoMKM MHAUKauuMA > HayanbHas ycTaHOBKA.
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MpunoxeHne A (cnpaBoyHoe)

Cnuncok napameTpoB pedaeKToMeTpa, yCTaHaBNMBAEMbIX MO YMONYAHUIO

HanmeHoBaHMe napameTpa 3HayeHue No ymonyaHuto | Ob6bekT 1
®opmart gaHHbIX Touchstone Rl — peanbHasa n mHumas N3m
YacTb
Ymncno KaHanos MHAMKaUUn 1 U3am
Homep aKTMBHOro KaHana 1 U3m
3HaKOB CTMMY/1Aa HA MapKepax 8 3HaKoB U3m
3HaKOB M3MepeHnAa Ha MapKepax 5 3HaKoB U3m
Yncno BEPTMKAJbHbIX AENEHUN 10 KaH
MHAWKauKMA 3aroNoBKa KaHana BbikntoueHo KaH
3Ha4yeHMe 3aroq0BKa KaHana MNycto KaH
Yucno rpadmKoB KaHana 1 KaH
Homep akTnsHoro rpadpmka 1 KaH
3aKOH CKaHMPOBaHUA JInHelHbIN KaH
Touek 201 KaH
HauanbHaA vyactoTa 85 Mrly, KaH
KoHeuHasa yactoTa 14 Ty, KaH
YpoBEeHb BbIXOAHOM MOLLHOCTH Bbicokum NU3m
Monoca MYy 10 Kl'y, KaH
3a4eprKKa nsmepeHms Oc KaH
Pexxnm 3agaHma agnanasoH Crapt / Cron KaH
Yucno cermeHTOB 1 KaH
To4yeK B cermeHTe 2 KaH
HayanbHaA yacToTa cermeHTa 85 MTly KaH
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MpunoskeHue A (cnpaBoyHoe)

HanmeHoBaHMe napameTpa 3Ha4vyeHue No yMOIHaHUIO O6bekr !

KoHeuyHasa yactoTa cermeHTa 85 MTly, KaH
MNonoca MY cermeHTa 10 Kl'y, KaH
Monoca MY cermeHTOB TabANYHO BbikntoueHo KaHn
3apepKKa U3MepeHUs cermeHToB TabanyHo BbikntoueHo KaH
Pexnm 3anycka MoOBTOPHbIM U3m
Tabanuya KannbpoBOoYHbIX KO3pPULMEHTOB Mycto U3m
Koppekuma ownbok BkntoveHo U3m
MacwTab rpaduKa 10 ab/Oen Mp
3Ha4yeHne ONopPHON NNHUN 0 nb Mp
MonokeHne onopHoOn NNHUN 5 peneHune p
CmeuieHune ¢dasbl 0° Mp
DNeKTpmyecKan 3aeprkKa Oc Mp
dopmar BosBpaTHble notepu (a6) Mp
MaKcumanbHoe paccToaHme 1,49 m Mp
OkHo Kainsepa oKkHa npeobpasoBaHmsA HopmanbHoe KaH
BpemMeHHoI obnactu

Yucno mapkepos 0 Mp

Y O6bekT ycraHoBKM napameTpa (M3m - pednektomeTp, KaH - KaHan, p — rpadmk)
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