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BBenenue

Hacrosmee pykoBOACTBO IO 3KCIUTyaTallMu — AOKYMEHT, COJEpXKALIUA CBEICHHS O
MPUHIIMIIAX JIEUCTBUSA, METPOJIOTHYECKUX U TEXHUUECKUX XAPAKTEPUCTUKAX, COCTABE
«3mepureneil KOMIUIEKCHBIX KO3(DUIIMEHTOB mepesayd ©u  OTPAKEHUS» U
MpEAHAa3HAYEHO Ui HW3YYEHUS U3MEPUTENS] C LENbI0 HCIOJb30BAaHUS  €r0
TEXHUUYECKUX BO3MOKHOCTEH.

PaboTa Ha u3MepuTene U ero TEXHUYECKOe 00CITy)KHUBaHUE TOJDKHBI OCYIIECTBISTHCS
KBaJU(HUIUPOBAHHBIM TEPCOHAIIOM C MHXEHEPHOH NOArOTOBKOH, HMEIOIIUM
HayalbHble HaBBIKUM MO pabore ¢ nemsimu CBY u mo pabore ¢ mepcoHaIbHBIM
KOMIIBIOTEPOM.

B HacrosmeM 10KyMEHTE IPUHATHI CIEAYIOIINE COKPALICHHUS:

NKKIIO — n3mepurenb KOMIUIEKCHBIX KO((UIIMEHTOB Mepejauyd U OTPaKECHU,
NY — uccnenyemoe ycTpomcTBO;

CBUY — cBepXBBICOKHE YACTOTHI;

AYX — aMIUINTyJTHO—4aCTOTHAs XapaKTEPUCTHUKA,;
@YX - (a3o—yacToTHast XapaKTEePUCTHKA;

®HY - ¢unpTp HIKHUX YaCTOT;

®BY - ¢puibTp BEpXHHUX YaCTOT;

[1® — nonocoBoit GpuinsTp;

P® — pexexTopHblil uibTp;

ITY — mpomeskyTO4Has 4acToTa,

OH — oTBeTBUTEIb HAIIPABJICHHBIN;

TO — TexHUYeCcKOe 0OCITy)KUBAHNUE,

PO — pykoBOACTBO 10 3KCILTyaTalllu;

I'B3 — rpynnoBoe BpeMs 3al1a3/ibIBaHus;

KO — xoaddunmieHT otpaxeHus,

KII — xoaddurment nepenauu;

II9BM — nepcoHanbHas 21EKTPOHHAs BBIYMCINTENIbHAS MAlIHA,
1O — nporpamMmmMHoe o0OecrieyeHue;

CKO - cpennee kBaipaTUUECKOE OTKIOHEHUE;
CM - cMecHUTENb,

ALII — ananoro—1u@poBoii mpeoOpa3oBaTeb,

APM - aBTOoMaTHyecKas peryaIupoBKa MOIIHOCTH;



HNHCTpyKIIMKU N0 0€3011aCHOCTH

A\

K pabore c wusmeputeneM MOTYT OBITh JOMYIIEHBI JIUIIA,
MPOIIEANINE HWHCTPYKTOK IO TEXHHUKE Oe30MacHOCTH IMIpH
paboTe ¢ MEKTPO- U PaAUOU3MEPHUTEIHLHBIMU TPHOOPAMHU.

[lepen BkIOueHHEeM MpubOOpa B CETh MPOBEPHTE HCIPABHOCTD
CETEBOTO LIHYpa MUTAHUSI.

Jlo Hayana paboTel ¢ mpuOopoMm ero kopmyc (kiemma — )
JOJDKEH OBITh COEIMHEH C KOPITYCOM M3MEPSIEMOTO YCTPOWCTBA.

3ammTa OT MEKTPOCTATUIECKOTO pa3psiia

3ammTa OT 3JEKTPOCTATHMYECKOTO paspsiia OYeHb BaXKHA IPH
MOJKIIOYEHUH K TNpHUOOpy, TUO0 MpH OTKIIOUYEHHH OT HETOo
u3MepsIeMoro yctpoiicrsa. CTaTu4eckoe 3JIEKTPUYECTBO MOKET
HAKOMMTHCS HA BalleM Tele M TNPH paspsie MOXKET JIErKo
MOBPEANTh YYBCTBUTEIbHBIC JJIEMEHTHl BHYTPEHHUX LEMei
mubo mpubopa, nubo wu3Mepsemoro ycrpoiicrBa. s
MPEeIOTBPAILIEHUS MOBPESKJIEHUS HE0O0XxomumMo  coOnroaaTh
clieyronee:

- gcee0a  WCNIOIB30BAaTh  3a3€MJICHHBIM  MPOBOMSIIUI
HAaCTOJIbHBIM KOBPUK IOl U3MEPSIEMBIM YCTPOHUCTBOM,

- 8cee0a HaJeBaTh HAa PYKY 3a3€MJICHHBIM aHTUCTATUYECKUN
OpacneT, MOJCOEAMHEHHbI K 3a3eMJICHHOMY IPOBOJSIIEMY
HAaCTOJIbHOMY KOBPUKY qyepes IIOCJIEI0BATEIILHO
MOJIKITIOUYEeHHBIN pesuctop 1 MOm.

Bepcuu nporpaMMmHOro o6ecrnedeHus

Tperbe u3NaHWE HACTOANIETO PYKOBOJACTBA IO OSKCIUTyaTallud MPUMEHHUMO K
MIPOrPaMMHOMY 00ECIIEYCHUIO BEpCUU 3.XX.
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1 Onucanue u paboTa U3MepUTeNeu

1.1 Hasuauyenue

M3mepuTenn KOMIUIEKCHBIX KO3((UIIMEHTOB nepenadn U otpaxkeHus «O03o0p — 304»
u «O030p — 304/1» npenHa3zHayeHbl AN HUCIOJIB30BaHUS BO BPEMs IPOBEPKH,
HACTPOMKHM M pa3pabOTKH Pa3IUYHBIX PAAUOTEXHUYECKUX YCTPOWCTB B YCIOBHSIX
NPOMBIIUICHHOTO TPOM3BOJCTBA M JIA0OpAaTOpuil, B TOM UYHUCIE B COCTaBe
aBTOMaTU3UPOBAHHBIX H3MEPUTEIBHBIX CTCHIOB.

1.2 TexHn4YecKHne XapakTepUCTUKU U3MEPUTENIECH

1.2.1 OcHOBHBIC TEXHUYCCKHE XaPAKTEPUCTHKU U3MEPUTETICH
OcCHOBHBIE TEXHUUECKHE XapaKTEePUCTUKH U3MEpHUTENel puBeeHbl B Tabmume 1.1.

Ta6muna 1.1 OcHOBHBIE TEXHMUECKUE XapaKTePUCTHKU H3MEpPUTENeH

1 2

Jluara3oH 4acToT ot 0,3 1o 3200 MI'11

[Ipenensl nonmyckaeMoii OTHOCUTEIBHOM NOTPEIHOCTH
YCTaHOBKH 4aCTOTHI HCTOYHHUKA BBIXOJHOI'O CUTHAJIA +5x107°

YpoBeHb TApMOHUYECCKHX COCTABISIONIMX BBIXOJAHOTO
1
curnaina MouHocteio 0 1b/MBT™ He Gounee, nbc? munyc 30

ypOBeHb HCTapMOHHWYCCKUX COCTABJIAIONINX B BBIXOJHOM

curnane momtHocteio 0 nb/MBT, He Gonee, nbc munyc 30
YpoBeHb BBIXOHOTO CUTHaNA, 1b/MBT OT MUHYC 55
1o miroc 10

[Ipenensl gomyckaemMoii aOCOMOTHOM MOTPEITHOCTH
YCTAHOBKH YPOBHS BBIXOJIHOM MOIIHOCTH, 1b +1,0

XapakTepuCcTHKH U3MEPUTEJISI IPH U3MEPEHHX B KOAKCHATBHOM TPaKTe THII
N, B coctaBe o n.1 Tadaune! 1.4

[Ipenensl gomyckaeMoii aOCOMOTHOM MOTPEITHOCTH
u3MepeHuit Moayns koddduimenrta nepeaadn ‘821 ‘ u
| S1 f npu |Su | ul SZZ(FI/ICCHGIL}’GMOFO yCTpOICTBA HE
0oiee —32 b u 3HaUeHHUAX ‘ So1 ‘ u | Sy ‘ 8

ot mtoc 5 1b o wmoc 15 nb, 1b 0,2
ot munyc 50 no miroc 5 16, 1b 0,1
ot munyc 70 no munyc 50 nb, 1b 0,2

ot munyc 90 no munyc 70 nb, 1b 1,0




[Tpogomxenue Tadbmuusr 1.1

1

[Ipenensl omyckaeMoi aOCOMOTHOM MOTPEITHOCTH
u3MepeHuit gasel kodhdunrenTa nepegadn npu ‘ Si1 ‘
u| S| UCCIIeTyeMOTO yCcTpoiicTBa He 6osee —32 b u
smauenusx | Sy | u | Sip|°

oT mmoc 5 1b a0 matoc 15 nb, rpan.

ot munyc 50 1o moc 5 1B, rpaz.

ot munyc 70 o munyc 50 b, rpan.

ot munyc 90 no munyc 70 nb, rpan.

ONEFEDN

[Ipenensl gomyckaeMoil aOCOMOTHOM MOTPEIITHOCTH
U3MepeHui Moyt KodPPUITEHTa OTPaKEHUS ‘ Si1 ‘ u
‘ Soo f MIPU 3HAYEHUSX ‘ Siilm ‘ Sy, 8

ot munyc 15 no 0 n1b, nb

ot Mmunyc 25 no munyc 15 nb, n1b

ot munyc 35 no munyc 25 nb, n1b

0,4
15
4,0

[Ipenensl gomyckaeMoi aOCOMOTHOM MOTPEITHOCTH
u3MepeHuit Gaszsl k03P dunnenTa oTpaskeHus Mpu
3HAYEHUIX ‘ Si1 ‘ u ‘ Sy, ‘ 8

ot munyc 15 no 0 b, rpan.

ot MuHyc 25 1o munyc 15 ab, rpan.

ot munyc 35 1o munyc 25 ab, rpaa.

4
7
22

XapakTepuCTHKU U3MEPHUTEJIsl PH H3MePEHUAX B KOAKCHAJIBLHOM TPaKTe THII

N (75 Om), B cocTaBe mo .2 Taéauubi 1.4

[Ipenensl omyckaeMoi aOCOMOTHOM MOTPEITHOCTH
u3MepeHuit Moayns koddduirenTta nepeaadn ‘821 ‘ u
| Slzfnpn 1Sut | 1l Sz HCCIIETyeMOTO YCTPOUCTBA HE
0oiee —32 1b u 3HaUeHHUAX ‘ So1 ‘ u | S ‘ 8

ot mtoc 5 ab go mtoc 15 nb, n1b 0,3
ot munyc 50 no mmoc 5 1b, n1b 0,2
ot munyc 70 no munyc 50 nb, n1b 0,3
ot munyc 90 no munyc 70 nb, n1b 11
[Ipenensbl gomyckaeMoi aOCOMOTHOM MOTPEITHOCTH

u3MepeHuit Gpaszsl kod3duimenTa nepeaadn npu |s11|

u|s22| UCCIIeTyeMOTo ycTpoiicTBa He bonee —32 nb u

3HAUYEHUAX ‘ S21 ‘ u ‘ S12|3

ot rtoc S ab 1o mwitoc 15 b, rpan. 3
ot munyc 50 1o mwoc 5 1B, rpaz. 2
ot munyc 70 no munyc 50 b, rpan. g

ot munyc 90 no munyc 70 ab, rpan.
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[Tpogomxenue Tadbmuusr 1.1

1 2
[Ipenensl omyckaeMoii aOCOMOTHOM MOTPEITHOCTH
U3MepeHui Moyt KodPPUIIEHTa OTPaKEHUS ‘ Si1 ‘ u
‘ Soo ‘ MIPU 3HAYEHUSX ‘ Si1 ‘ a ‘ Sy, ‘ 8
oT muHyc 15 o munyc 5 ab, n1b 0,8
ot Mmunyc 25 no munyc 15 nb, n1b 2,4
ot munyc 30 no munyc 25 1b, nb 4,0
[Ipenensl gomyckaeMoi aOCOMOTHOM MOTPEITHOCTH
u3MepeHuit Gaszsl k0dpduLnenTa oTpaskeHus Mpu
3HAYEHUIX ‘ Siilm ‘ Syl
oT MuHyc 15 no munyc 5 nb, rpan. 3)
ot Munyc 25 no munyc 15 nb, rpan. 9
ot munyc 30 no munyc 25 b, rpaz. 22

XapakTepuCTHKU U3MEPUTEJIsl IPH U3MePEHUAX B KOAKCHAJIBLHOM TPaKTe THII

111, B cocTaBe mo n.3 Tadauun 1.4

[Ipenensl gomyckaeMoi aOCOMOTHOM MOTPEITHOCTH
u3MepeHuit Moayns koddduirenrta nepeaadn ‘821 ‘ a
| S1 f npu |Su | ul SZZ(FI/ICCHGIL}’GMOFO yCTpOI/ICTBa HE
0oiee —32 b u 3HaUeHHUAX 821 u | S ‘

ot moc 5 1b no mmoc 15 nb, nb

ot munyc 50 no mwitoc 5 1b, nb

ot munyc 70 no munyc 50 nb, 1b

ot munyc 90 no munyc 70 nb, 1b

0,25
0,15
0,25

1,1

[Ipenensl gomyckaeMoil abCOMIOTHON MOTPEIIHOCTH
u3MepeHuit gasel kodhduirenTa nepegadn npu ‘ Si1 ‘
u| S| UCCIIeTyeMOTO yCcTpoiicTBa He 6osee —32 b u
smauenusx | Sy | u | Sz °

oT mmoc 5 1b a0 miatoc 15 nb, rpan.

ot munyc 50 1o moc 5 1B, rpaz.

ot munyc 70 mo munyc 50 b, rpan.

ot munyc 90 no munyc 70 nb, rpan.

NN DN

[Ipenensl omyckaeMoi aOCOMOTHOM MOTPEITHOCTH
U3MepeHui Moyt KOdPPUITEHTa OTPaAKEHHS ‘ Si1 ‘ u
‘ Soo f MIPHU 3HAYEHUSX ‘ Siilm ‘ Sy, 8

oT MuHyc 15 o munyc 5 ab, n1b

ot Mmunyc 25 no munyc 15 nb, n1b

ot munyc 35 no munyc 25 nb, n1b

0,4
15
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[Tpogomxenue Tadbmuusr 1.1

1 2
[Ipenensbl omyckaeMoii aOCOMOTHOM MOTPEITHOCTH
u3MepeHuit Gaszsl k0dpdunnenTa oTpaskeH s Mpu
3HAYEHUIX ‘ Si1 ‘ u ‘ Sy, ‘ 8
oT MuHyc 15 no munyc 5 nb, rpan. 4
ot MuHyc 25 1o munyc 15 ab, rpan. 7
ot munyc 35 1o munyc 25 1b, rpas. 25

XapaKkTepuCTHKU U3MEPUTEJIsl IPH U3MePEeHUAX B KOAKCHAJIBLHOM TPaKTe THII

VIIl, B cocTaBe o n.4 Tadaunel 1.4

[Ipenensl gomyckaeMoii aOCOMOTHOM MOTPEITHOCTH
u3MepeHuit Moayns koddduimenrta nepeaadn ‘821 ‘ u
| Slzfnpn |Sut | 1l Sz HCCIIETyeMOTO YCTPOUCTBA HE
0oisee —32 nb u 3HaYeHUAX ‘ So1| m ‘ Sio ‘ 8

ot mroc 5 1b no mmoc 15 nb, nb 0,3
ot munyc 50 no mwitoc 5 1b, nb 0,2
ot munyc 70 no munyc 50 nb, n1b 0,3
ot munyc 90 no munyc 70 nb, n1b 11
[Ipenensl gomyckaeMoii aOCOMOTHOM MOTPEITHOCTH
u3MepeHuit gasel kodhduirenTa nepegadn npu ‘ Si1 ‘
u| S| HCCIIelyeMOTo ycTpolicTBa He 6onee —32 nb u
3HAYCHUIX ‘ Sx ‘ u ‘ S ‘ 3 3
ot rtoc S ab 1o mwitoc 15 b, rpan. 2
ot munyc 50 1o moc 5 1B, rpaz. 3
ot munyc 70 mo munyc 50 b, rpan. 8
ot munyc 90 no munyc 70 b, rpan.
[Ipenensbl omyckaeMoi aOCOMOTHOM MOTPEITHOCTH
U3MepeHui Moyt KOdPPUIEHTa OTPaKEHUS ‘ Si1 ‘ u
‘ Soo ‘ MIPHU 3HAYEHUSX ‘ Siilm ‘ Sy, ‘ 8
oT muHyc 15 o munyc 5 ab, n1b 0,8
ot Mmunyc 25 no munyc 15 nb, n1b 2,4
ot munyc 30 no munyc 25 nb, n1b 8
[Ipenensbl gomyckaeMoi aOCOMOTHOM MOTPEITHOCTH
u3MepeHuit Gassl k0dPduinenTa oTpaskeHus Mpu
3HAYEHUIX ‘ Si1 ‘ u ‘ Sy, ‘ 8
oT MuHyc 15 o munyc 5 ab, rpan. 5
ot Munyc 25 no munyc 15 nb, rpan. 9
ot munyc 30 no munyc 25 nb, rpa. 22
YpoBHH COOCTBEHHOTO IITyMa MIPH MOJI0CE
u3MepurensHoro gunstpa 10 ', 1b/MBT, He 6onee
B quarma3one dactor ot 0,3 o 2 MI'g Munyc 115;
B Jquara3oHe 4actot ot 2 no 3200 MI'g munyc 120
CKO Tpaccel npueMHHKa CUTHAJA MpU nojioce puiabTpa 3
kl'1, 1B, He Oonee 0,001
HarpaBiieHHOCTb HECKOPPEKTUPOBaHHAas, HE MeHee, 1b 25
Monaynb ko3(hdUIeHTa OTpaXKEHNUS IOPTA B PEXKIME MuHyc 15

MCTOYHWKA CUTHAJIA HECKOPPEKTHUPOBAHHBI, He Oornee, nb
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[Tpogomxenue Tadbmuusr 1.1

1 2
Monaynb ko3(hdUIeHTa OTPaKESHHUS IOPTA B PEXKIME MHUHYC 25
npruéMHHUKA CUTHAJIa HECKOPPEKTUPOBAaHHBIN, He boee, b
HanpsixkeHne nuTaHus nepeMEHHOro Toka, B 220 + 22
[Torpebsiemas MOLTHOCTH OT CETH NIEPEMEHHOI'0 TOKa, He
6onee, Bt
«O630p — 304» 100
«00630p — 304/1» 30
['aGapuTtHble pa3Mepbl (JUIMHA X MIMPHHA X BBICOTA), MM,
He Oosee 320x439x239
«O630p — 304» 275x415%x97
«00630p — 304/1»
Macca, kr, He Gonee
«O630p — 304» 20
«00630p — 304/1» 5

Pabouue ycnoBusi mnpuMeHEHHS:

— TEeMIIepaTypa OKpYXarollero Bo3ayxa

— OTHOCHTEINbHAS BIAXKHOCTH Bo3ayxa npu 25° C;
— armoc(epHoe naBienue, klla

ot 5° C no 40° C;
90 %;
ot 84 no 106,7

v nb/MBT o603nauaet 1b otHocurenbHO 1 MBT;

2 _ B¢ 0603HauaeT 1B OTHOCHTENHHO YPOBHSI OCHOBHOW F'apMOHHKH

BBIXOJHOI'O CUIrHaja.

¥ — XapakTepUCTHKH U3MEPUTENSE 00ECIICUMBAIOTCS B JIMANIA30HE TEMIIEPATYP

23 + 5 °C u u3MeHeHus remnepatypsl He 6osee + 1 °C oT MOMEHTA MOJIHOM
JBYXIOPTOBOW KaTMOPOBKU IIPU BBIXOAHON MOIIHOCTH MUHYC 5 1b/MBT.
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1.2.2  ]JlomoNTHATENbHBIE TEXHUYECKUE XapaKTePUCTUKU U3MEPUTEICH

HecTaGHIBbHOCTD YaCTOTHI B pabodeM AnarasoHe Temieparyp +5x107°,
MuHMMalbHBIN IAT YCTAHOBKH 4acTOThI 1 I'LI.
MuHHMaIbHOE BpeMsl U3MEpPEHUs Ha OHOM yactore 125 Mkc.

Bpemst nepekiroueHust mopra KCTOUYHUKA Ha MOPT NMpUeMHUKa He O6onee 10
MC.

KonngectBo Touek uamepenus 3a ckanupoBanue ot 1 1o 100001.
MuHUMAIBHBIN IIar n3MeHeHns Beixoquoil momuaoct  0.05 nb.

[Tonoca wu3meputensHoro ¢uiabtpa oT 1 I'm mo 30 xI'm ¢ marom
1/1,5/2/3/5/7.

Yacrtora BHemHero omnopHoro reHeparopa 10 MI'n, BxomHoW ypoBeHb 2
1b/MBT *+ 2 1B, BxoaHOe conpoTuBienue no sxoxny «10 MHz» 50 Om. Tun
BX0AHOT0 pazbéma «BNC» — poserka.

YpoBeHb BBIXOJHOT'O CHTHAJIa OTIOPHOT'O reHeparopa, Ha Harpyske 50 Owm, 3
nb/MBt *2 nb. Tun BeixomHoro pazpéma «OUT 10 MHz», «BNC» —
po3eTka.

Bxon Tpurrepa ans BHemHero 3amycka, «BNC» — poserka. Bxomusble
curnansl «TTJI coBMecTumbIe», ammutynoit ot 3 B 1o 5 B, MunnmansHoi
IUTeIbHOCThIO 1 MKC. BxoaHoe conporuBnenue ne Mmenee 10 kOm.

[Ipenensl nomyckaeMoit aOCOIOTHON MOTPEUTHOCTH U3MEPEHUS MOIIHOCTH,
IPU 3HAYEHUU MOIIHOCTU OT MuHYC 55 n1b/MBT no mmoc 10 nb/mMBT — 1,5
ab.

[Tpu u3MepeHusax B KOAKCHAILHOM TPAKTe C COSAMHUTENSIMU THIT N:
s¢dekTrBHAs HAIIPaBICHHOCTH, HEe MeHee 45 nb;

MOAyAb 3(GPEKTUBHOIO KO3((DUIMEHTa OTpaXEHUs MOopTa B peXUME
MCTOYHHKA curHaina, He 6onee munyc 40 nb;

MOAYAb 3(PPEKTUBHOIO KOdI(D(DUIMEHTa OTpaKEeHUs MOopTa B peXUME
npuéMHUKa CUrHana, He O6onee munyc 45 nb.

W3menenne wm3mepennii 0  ab |S21 | wom | S11 | IpY  W3MEHEHUU
TeMIlepaTyphl OKpyxkaromiei cpeasl Ha 1 rpamnyc, He 6onee 0,02 nb.

Bpewms mporpesa, He 6osiee 40 MuH.
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1.2.3 OyHKIMOHATBHBIE BO3MOXHOCTH JIsI BBITIOJTHEHUST U3MEPESHUN

N3mepsiemble
rapameTpsl

Yuciio kaHaI0B

Yucno rpaduxos

[Tamsts rpadukoB

®opmarsl rpaduKoB

S11, S21, S12, S22

AOcCOJIIOoTHAasT MOIIHOCTH, CHTHaja Ha BXOJE
OIIOPHOT'O M TECTOBOI'O MPUEMHHUKA KAXKI0TO MOPTA.

Or 1 mo 16 mormueckux KaHajoB. Jlormueckuit
KaHaJl TPEJICTaBIIEH B BHJE OTJEIHLHOTO OKHA Ha
JKpaHe. Jlornueckuii KaHal OIpeneIsier
napameTpbl CTUMYJUPYIOIIETO CHTHaja.
YaCTOTHBIA JIMAINa30H, YHMCIO TOYEK H3MEPEHHS,
MOIIIHOCTh CUTHAJIa U IPyTHE.

Or 1 no 16 rpadukoB MAaHHBIX B KaXIOM
JoruueckoM KaHane. ['paduku mpeacTaBisioOT
pasnuyHbIe XapaKTepPUCTUKU UCCIIEyeMOro
YCTPOMCTBa, BKJIIOYas S—mapaMeTpbl, rpaduku
OTKJIMKa BO BpeMEHHOW oOnactH, rpaduku
3aBHCUMOCTH OT BXOJIHOW MOIITHOCTH U JIpYTHE.

Kaxnpiif u3 16 rpagukoB JaHHBIX B JIOTHYECKOM
KaHaJIe MOKET OBITh 3aIIOMHEH JUIS TTOCIEAYIOIIET O
CpaBHEHHS C TEKYIIIMMHU JaHHBIMU.

Ammumutyna B JorapudmMuyeckoM  macmirade,
aMILTUTYAa B JMHEHHOM MacmTabe, (asa, ¢asza
pacuipeHHasi, T'PYNIIOBOE BpeMs 3ala3/bIBaHM,
KO3((UIIMEHT CTOSYel BOJHBI IO HAMPSHKEHHIO,
peanbHas 4YacTh, MHHUMas 4acTh, JHMarpamma
Bonbnepra—Cmura, nonspHas quarpaMma.

anaBﬂeHne HCTOYHUKOM CUI'HAJa

Tunel ckaHupoBaHUs

Yucnno Touek
CKaHUPOBAHUS

CerMeHTHOE
CKaHUPOBAHUE

CkanupoBaHMe  YacTOThl €  (PUKCUPOBAHHOMN
MOIIIHOCTBIO: JIMHENHOE, JorapupmMHIECKOe,
cerMeHTHOoe.  CKaHMpOBaHME  MOIIHOCTH  C
(UKCMPOBaHHOI YaCTOTOM: IMHEHHOE.

Ot 2 no 10001.

Pa3HOBUAHOCTP  CKaHUpPOBAHMS  YaCTOTBl  C
BO3MO>KHOCTBIO 3aJIaHUs HECKOJbKUX CETMEHTOB. B
Ka)XJIOM CETMEHTE 3aal0TCA FPAHUYHBIE YaCTOTHI,
YHCJIO TOYEK, MOIITHOCTh MCTOYHMKA, TTojioca ITY.
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VYnpasnenue
MOILHOCTBIO

3ammyck pa3BepTKU

Bo03MoO:KHOCTH MHINKAIIUH
Buns rpadukos

MaremaTtuka

ABTOMacHIITAOMpOBaHHE

DnekTpuyeckas
3aJiepiKKa

CwMmerenue ¢assl

MOIIHOCTh MCTOYHHKA PETYIHpPYETCS B Tpeaenax
or =55 nbm nmo +10 abm c¢ marom 0.05 gb. B
peKUME CKaHUPOBAHUS YaCTOTHI C PUKCHPOBAHHOM
MOIIIHOCTHIO UMEETCSI BOBMOXKHOCTH 33J1aTh HAKJIOH
ypoBHs MomtHocTH 10 2 ab/I T 1t komneHcanuu
3aTyXaHUs BBICOKMX YaCTOT BO BHEITHHUX KaOEIsX.

Bo3MokHOCTh BBIOOpa BHJa 3alycka pa3BepTKU:
MOBTOP, OJHOKPATHO, CTOI. BO3MOXHOCTH BBIOOpA
UCTOYHMKA  3allyCKa.  BHYTPEHHUH, PY4YHOH,
BHEIIHUN, IPOTPaMMHBIN.

Bribop uHauIMpyeMbIx rpaduKoB: H3MEpseMble
JaHHbIe, TaMsATh JAHHBIX, JUOO OIHOBpEMEHHas
WHIUKAIHS JaHHBIX U IAMSITH.

Bo3moxxHocTh Momudukanuu rpaduka JaHHBIX
IyTEM OCYILIECTBICHH MaTeMaTHYECKON OTepalnun
MeXIy TpaduKOM  JaHHBIX W THaMATHIO.
Maremaruueckue oTepanuu BKJTIOYAIOT:
CIIO’)KEHHE, BBIYUTAHUE, YMHOXXEHHUE, JeJICHUE
KOMIUIEKCHBIX YHCEI.

ABTOMAaTHYECKHH BBIOOp IIEHBI JIEICHUA U
OMOPHOTO  yPOBHS, C TeM, 4YTOObI TIpadux
U3MepseMOil BETMUMHBI 3aHUMAJI TI0 BO3MOXKHOCTH
OO0JIBLIYIO YaCTh SKpaHa.

CMelieHue IUIOCKOCTH KaTuOpOBKU TS
KOMIIGHCAIIUM  3aJCPKKH B  U3MEPHUTEIHHOM
yCTaHOBKE. KoMmnencarus AIIEKTPUIECKOU
3aJIep)KKH B CAMOM HCCIIEIyeMOM YCTPOUCTBE TpU
M3MEpPEHUU OTKJIOHEHUs (a3pl OT JHUHEHHOTO
3aKOHa.

[To3Bonsier BBecTH cMmemieHue rpaduka (aspr B
rpagycax.

18



YMeHnblIeHHe OTPEIIHOCTEeH H3MepeHus

Kam6poBka

Bunsr kanmubpoBok

Hopmanuzanus
OTpa)XEHUs U MepeIadn

[lonnas oxHOMOpPTOBAA
KaJauOpoBKa

OpnHoHanpaBieHHas
JBYXIIOPTOBAst
KaJauOpoBKa

[lonnas nByxmoprosas
KaJauOpoBKa

Mexanunueckue
KOMILJICKTHI
KaJTMOPOBOYHBIX MEp

KanuGposka M3MEPHUTEIbHOM YCTaHOBKH,
BKJIIOYatoliel mpubop, Kabeaw U aJamnTepsl,
MO3BOJISICT ~ 3HAYUTEIBHO  CHM3UTHh  OLIMOKH
M3MEPEHUSI. KanuGpoBka MO3BOJISIET
CKOPPEKTUPOBATh CJEAYIOUIME CHUCTEMaTHYECKHUE
OMOKM M3MEPEHUs, KOTOpble BBI3BAHBI HE
U/1€TbHOCTBIO U3MEPUTEIBHON CHCTEMBI:
aMIIUTYAHass M (a3oBas  HEpaBHOMEPHOCTH,
KOHEYHasi HalpaBJIEHHOCTb, HECOIJIACOBAHHOCTh
opTa HCTOYHMKA ¥ TPHEMHUKA, KOHEYHas
pa3BsizKa MOPTOB.

[IpuGop  moxpnepkuBaeT  pa3iaMyHbIE  BHJBI
KaJMOpPOBOK, OTIMYAIOUIMECS IO  CIOXHOCTU
BBITIOJTHEHMS U 110 MOTPELIHOCTH U3MEPEHUM!

- HOpMaJIn3alusa OTPAXXCHUA U IICPCaaAuH,

. MOJIHAsI OTHOTIOPTOBAS KATMOPOBKA;

= OJIHOHAIMpPABIICHHAS IBYXIIOPTOBAs
KamnOpOoBKa,;
= MOJIHASL ABYXIIOPTOBAsI KATMOPOBKA;

Haubonee mnpocroit Bun kanmubpoBku. OOGnamaer
HU3KOH TOYHOCTBIO.

Bun xanuOpoBKM, KOTOPBIH MCHOJB3YETCS MpPHU
U3MEPEHUHU OTPAXKEHUS OAHOIOPTOBBIX YCTPOUCTB.
O6nanaet BEICOKOH TOYHOCTHIO.

Bun xanuOpoBKM, KOTOPBIA MCHOJB3YeTCS MpPHU
U3MEpPEHUN OTPAXEHHUA M MepeJadyd B OJHOM
HaIlpaBJICHUH, HAIpUMEp NPU HU3MEPEHUU TOJIBKO
Si1 u Sy OGnagaer BBICOKOW TOYHOCTBIO MU
U3MEPEHUHN OTPAKEHUS U CPEIHEN TOYHOCTBIO IpHU
U3MEPEHUU Nepeayn.

Bun xanuOpoBKM, KOTOPBIA HCHOJB3YeTCS MpPHU
U3MEpPEHUH TIOJHOM  MAaTpuIlbl  S-TlapaMeTpoB
IBYXIOPTOBOro ycTpoicTBa. OO6sagaeT BBICOKON
TOYHOCTBIO.

[Tonmp30BaTens MOXET BBIOMpaTh U3 3apaHee
MPEIOIPEICIEHHBIX KOMIUIEKTOB KaJIMOPOBOYHBIX
Mep pa3IUYHBIX MPOM3BOJAUTENICH WM CO371aBaTh
oTpesieIeHus] COOCTBEHHBIX KaTMOPOBOYHBIX MEP.
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ABTOMaTHYECKHE
KaJOpOBOUYHBIE
MOIYIH

KanuGpoBounas mepa
TUTIA CKOJb3SILast
Harpyska

Omnpenenenue
KaJTMOPOBOYHBIX MEp

WNHutepnionsanus npu
KOPPEKLMH OIIHO0K

ABTOMAaTHYECKHE KaJIMOpOBOYHBIC MOTYITH
npousBoactBa  I[IJTJAHAP  penator  mpomece
KaTHOpOBKH ObIcTpee u Ipouie, 4eM
TpaaUIIOHHBIE MeXaHUYeCKue KOMILIEKTBI
KaJTMOPOBOYHBIX MEP.

Hcnonp3oBaHue [AaHHOTO THIA MeEp TO3BOJISIET
3HAYUTEIBHO MOBBICUTh TOYHOCTh KAIMOPOBKH Ha
BBICOKMX  4acToTax IO CpPaBHEHHUIO  C
(UKCUPOBaHHOI HArpy3KOH.

[MoepkuBatOTCST OMpEACICHUS] KAIMOPOBOYHBIX
Mep Kak C T[OMOIIBI0 TPHHATOH B OTPACiIu
NOJMHOMUAIBHONH MOJENY, TaK ¥ Ha OCHOBE
naHHBIX (S-apamMeTpos).

[Ipy u3MEHEHHMH TOJB30BATEIEM  YCTAaHOBOK
MCTOYHWKA CUTHAJIA [0 OTHONIICHUIO K KaTMOpPOBKe,
TaKUX KaK TPaHUYHBIE YACTOTHI WA YHCIO TOYEK,
MIPOU3BOIUTCS nepecyeT KaTMOpPOBOYHBIX
K03((ULIHEHTOB c MCIIO0JIb30BAHUEM
WHTEPIIOJISIITNH UM SKCTPATIOJISIUH.

BcnomorartenbHble KaIHOPOBKH

Kann6GpoBka MoutHOCTH

Kam6poBka
MIPUEMHUKOB

DyHKIUH MAapKepPOB
Mapxkepsl TaHHBIX

OnopHbIil Mapkep

MapkepHblii IOUCK

Cnyxur 1y 0Oojee TOYHOTO  MOJICPXKAHUS
3aJJaHHOTO  YPOBHS ~ MOIIMHOCTH Ha  BXOJE
uccuenyemoro ycrpoiicrea. TpeOyeT mpumeHeHuUs
BHEILIHETO U3MEpUTEIS MOIIIHOCTH,
noakmouaemoro k USB mopty HemocpencTBeHHO,
6o yepes nepexon USB/GPIB.

KanuOpyer ycunenne npueMHUKOB PU U3MEPEHUN
a0COJIFOTHOM MOIHOCTHA CUTHAJIA.

Jlo 16 mapkepoB Ha Kaxaom rpaduxe. Mapkep
CIY)KUT JUI WHAWKAIMM 3HAYCHUH CTUMYyJIa |
U3MEpSeMOTO 3HAUYeHUs B  3aJaHHOM  TOUKe
rpaduka.

Bxioyaer Ha Bcex Mapkepax peXMM WHAMKALUN
OTHOCUTENIBHBIX JAaHHBIX, II0  OTHOLIEHUIO K

OTNIOPHOMY MapKepy.

OcyiecTBiseT MOUCK Ha rpaduke. MaKCUMyMa,
MUHUMYMa, MTUKa, IeJICBOr0 3HAYCHUSI.
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JlonmoTHUTEIbHEIE
BO3MO>KHOCTH
MapKepHOTO MOUCKA

YcraHoBKa IapaMeTpoB
C IIOMOIIBIO MapKEPOB

Brruucnenus c

IIOMOIIBIO MapKEPOB

Craructuka

ITonoca nponyckanus

HepaBHoMepHOCTB

[TapameTps! punbTpa

AHaJIN3 JaHHBIX

ITpeobpazoBanue
UMIIEIaHCca MOPTa

OrpannueHue nuana3zoHa mnoucka. IlepexiroueHue
MEXJly PEeXUMaMH OJHOKPATHOTO IOMCKA, JHOO
CIIEKEHUSL.

YcraHoBka HavaJILHOH, KOHCUHOM U
LEHTPAJIBHOM YacTOThl JWara3oHa C I[OMOIIBIO
MapKepoB. Y CTaHOBKa OMOPHOTO YPOBHs rpaduka ¢
IMOMOILBIO 3HAYEHUSI MapKepa.

OcymiecTBigeT BBIYUCICHUE YETBIPEX PA3IMUHBIX
(GyHKUIMA: CTAaTUCTHKA, TOJOCAa MPOIYCKAHHUS,
HEPaBHOMEPHOCTb, MapaMeTpsl GuiIbTpa.

OyHKIMA  IOKa3blBaeT  CpPelHEe  3HAYCHHE,
CPEIHEKBAAPATUUECKOE OTKJIOHEHHE M Pa3HOCTb
NUK-TIUK U1 rpaduka B YacCTOTHOM JHara3oHe,
OTPaHUYEHHOM JIBYMsI MAPKEPAMH.

OyHKIHA OCYLIECTBIISIET IIOUCK I10JIOCHI
MIPOIYyCKaHUs o 3aJaHHOMY YPOBHIO
OTHOCHUTEIBHO  MapKepa WIM  OTHOCUTEIBHO
abcomoTHOro  Makcumyma. [lokaseiBaer — ams
[IOJIOCHI  NPOIIYCKaHUs €€ 3HAaueHue, UEHTP,
BEPXHIOIO M HIDKHIOIO TpaHUIly, J0OpPOTHOCTS,
IIOTEPHU.

@yHKIMA  IOKAa3bIBAa€T  YCWICHHME,  HAKJIOH
XApaKTEPUCTUKU, HEPABHOMEPHOCTh B YaCTOTHOM
JYana3oHe, OTPAaHUYEHHOM IBYMsI MApKEPAMHM.

@OyHKIMS MOKA3bIBAET XapAaKTEPUCTUKHU IOJIOCHI
NPOMYCKAaHUsI U TOJIOCHI 3arpakJaeHus (uiIbTpa:
[IOTEPH, OTKIOHEHHE  IHK-IUK B  I0JOCE
IIpOIyCKaHUsl M 3HaueHue 3arpaxiaeHus. llomoca
IIPOIYCKAHUA U I10JIOCA 3arpa)<ICHUs 3aJar0Tcs C
IIOMOUIBIO IBYX Map MapKepoB.

@OyHKIUSA NpeoOdpa3oBaHUs JaHHBIX, W3MEPEHHBIX
OpyY  3HAYCHMM  COOCTBEHHOTO  BOJIHOBOT'O
conpoTtuBieHuss nopra 50 €, B JaHHBIE KOTOpHIE
ObuTM OBl MMOJTy4EeHbI NPH MTPOU3BOJIBHOM 3HAYCHUU
BOJIHOBOT'O COIIPOTHUBIICHUS MOPTA.
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Hckmrouenue nienu

BcerpanBanue nenu

ITpeobpazoBanue
napameTpoB
YCTPOMCTBA

Bpemennas o6mactb

BpemenHnas cenexuus

OyHKLH, MI03BOJISIIOIAS MaTeMaTHYECKU
UCKIIIOYUTh BIIMSHUE IENH, BKIIOYEHHOW MEXITY
IUTOCKOCTBIO KAIMOPOBKH MOPTOB M MCCIIEYyEMBIM
ycrpoiictBoM. llenms nomkHa OBITH OMpeeneHa
MmaTtpuieil S-mapamerpoB, Kak ¢ain Qopmara
Touchstone.

OyHKIM, MIO3BOJISIOIAS MaTE€MaTHYECKH
MOJIY4YUTh XApAKTEPUCTUKA HOBOTO YCTPOMWCTBA,
[IOJIY4YEHHOTO  BCTPaMBAHUEM LENH  MEXIY

IUIOCKOCTBIO KAIMOPOBKH MOPTOB M MCCIIETYyEMbIM
ycrpoiictBoM. llenms nomkHa OBITH OMpeeneHa
MmaTtpuieil S-mapamerpoB, kak ¢ain Qopmara
Touchstone.

Bo3MoxkHO mpeoOpazoBaHHE H3MEpSEMBIX  S—
napaMeTpoB B CICAYIOIIUE  XapaKTEPUCTUKU
YCTPOMCTBA: BXOJHOE COITPOTHUBJIICHUE 5
NpoBOAMMOCTL, MPOXOAHOC COIPOTUBJIICHHUC U
MIPOBOJIMMOCTh, UHBEPCHUSI S—T1apaMeTpOB.

@OyHKIMSA npeoOdpa3oBaHUs JaHHBIX M3 YaCTOTHOM
o0JacTH B OTKJIMK YCTPOWCTBa BO BPEMEHHOMU
o0jacTH Ha pas3aMyHble BHUABI CUTHAIOB. Bun
MOJEIUPYEMBIX BXOJHBIX CUTHAJIOB:
PaguoOUMITYJIbC, BUICOUMIIYJILC, BHUICONEpEHAL.
Juama3on BPEMEHHOM oOiactu 3a71aeTCA
[I0JIb30BATEIEM  IIPOU3BOJIBHO OT HyIsd 10
MaKCUMyMa, KOTOPBIN ompeensiercs
YCTaHOBJICHHBIM 1aroM 1o 4acToTe.
Hcnonp3ytoress pa3nuuHble  (OpMBI  OKOH ISt
JOCTHIKEHHUST KOMIIPOMHCCA MEXKIY pas3peliarolen
CIOCOOHOCTBIO M YPOBHEM IApa3sHTHBIX OOKOBBIX
JICTIECTKOB.

OyHKIMS MaTEMaTH4ECKOIo YCTpaHEHHU S
HE)KeJaTeIbHBIX OTKJIMKOB BO BPEMEHHOI 001acTH,
MIO3BOJISIET MOJYYUTh YAaCTOTHYIO XapaKTEPUCTUKY
yCTpOMCTBA oe3 BIIMSIHUSA YCTPOMCTB
MOJIKJIFOUEHUSI. OyHKLIUS UCIIOJIb3YyEeT
npeoOpa3zoBaHHe  BO  BPEMEHHYIO  00JacTs,
BBIPE3acT 3aJaHHYIO I0JIb30BATEIIEM BPEMEHHYIO
001acTh, U UCTIONB3YyeT oOpaTHOE MpeoOpa3zoBaHue
IUIs. BO3BpaTa B 4acTOTHYIO oOmacte. Bo3moxken
BbIOOp BHAAa (WIBTPa BPEMEHHOH CEJEeKIHU:
II0JIOCOBOM WJIM PEXEKTOPHBIA. 11 NOCTHIKEHUS
KOMIIpOMHucCca MEXIY pasperaronen
CIOCOOHOCTBIO M YPOBHEM IapasHTHBIX OOKOBBIX
JICTIECTKOB MPEAYCMOTPEHBl Pa3IU4Hble  (OPMBI
¢bwiIbTpa: mHUpoKas, HOpMa, MUHUMYM.
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H3mepeHne yCTPOICTB ¢ MEPEHOCOM YACTOThI

CkansipHblii METOZ
U3MEPEHUS YCTPOUCTB C
IIEPEHOCOM YaCTOThI

BexropHsblii MeTO
U3MEPEHUS YCTPOMUCTB C
IIEPEHOCOM YaCTOThI

CkansipHasi KalTuOpoBKa
cMecuTesnein

BekropHas kanubpoBka
cMecuTesnein

ABTOMaTHueckas
MOJICTPOMKA YaCTOTHI
CMEILICHUS

Jlpyrue Bo3MOKHOCTH
VYnpasienue npudbopom

Y 100HBI rpadudeckuit
uHTepdeiic

CxanspHslit METOJ [IO3BOJIIET  WU3MEpSATh
CKaJIAPHBIN KOA(PPUIMEHT Nepeaadr CMEeCUTeNel u
JIPYTMX YCTPOMCTB, y KOTOPBIX BXOJHAsl YaCTOTA HE
paBHa BBIXOAHOM. Meroa He TpeOyeT NpUMEHEHUS
BHEIIHUX CMECUTEIEM M JpPYyrux YCTPOUCTB.
CkanspHblii METOJ UCNOJb3YET PEXUM CMEILIECHUs
4acTOTHI IIOPTOB, KOTJA 4acTOTa IOpTa NPUEMHHUKA
CMelIeHa OTHOCUTEIILHO MIOPTa UCTOYHHUKA.

BekTopHbIli METO/ MO3BOJISAET U3MEPATH MOIYJb U
¢da3zy kosdpdunmenra mepemauu cmecureneit. OH
TpeOyeT MNPUMEHEHHUS BHEUIHET0 CMECUTEINs, H
€AVHOTO  reTepoJuMHa I BHEIIHETO U
HCCIIEYEMOTO CMECUTEIIEH.

Haub6omnee TOYHBIA METOJI KaTuOpPOBKH,
UCIIOJBb3YEMBIM IIPU WU3MEPEHUHU CMECUTEIIEH B
pexuMe  cMmeuieHus — 4acTtorel.  Mcmomesyer

kanmuopoBouHble Mepbl XX, K3, Harpy3ky. TpeOyer
NPUMEHEHHUS BHEIIHETO M3MEPHUTEIs] MOIIHOCTH,
noakmouaemoro k USB mopty HemocpencTBeHHO,
6o yepes nepexon USB/GPIB.

Meron  KanuOpoOBKH, UCIIOJIB3YEMBI  IIPH
BEKTOPHOM H3MepeHuu cmecurenei. Mcnonb3yer

kanuOpoBouHblie Mepbl XX, K3, Harpy3ky.

B PCKUME CMCIICHHUA YaCTOThI IIO3BOJIACT

aBTOMATHUYECKH MOJICTPanBaTh 4acToTy,
KOMIIEHCUPYS MOTPEIIHOCTh YCTaHOBKH
BHYTPEHHETO  TIETEpOAMHAa B  HCCIEIYEMOM
CMECUTEIIE.

Momudukamms npudopa «O630p - 304» umeer
BCTPOCHHBI  KOMIIBIOTEp M YIpaBIsIeTCA
KJIAaBUATYPOU Ha MepeHen MaHeJH,
KOMIUIEKTYeTCSI ~ CEHCOPHBIM ~ DKPaHOM, HMEET
BO3MOJKHOCTb TOJIKIIIOUEHHS BHEITHEH KIIaBHATYPhI
u Mbii. Moaudukarms npudopa «O630p - 304/1»
YIIPABIISIETCSI ¢ TOMOILBIO BHEIIHET0 KOMITBIOTEpA
no USB untepdeiicy.

[TpuBbluHbli  uHTEpdENC, OCHOBAHHBIA  Ha

omepanuonHoit cucteme Windows mo3Bosser
YCKOPUTh OCBOCHHE TIPHOOPA MOJIH30BATEIICM.
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Pacnieuatka u
COXpaHeHue TpapuKoB

ITonxmrouenue
BHEIIIHUX YCTPOMCTB

YaajnenHoe ynpasJjieHue
GPIB, Ethernet

COM/DCOM

Bo3mokna pacmeuyarka rpauKoB M JAaHHBIX Ha
NPUHTEpPE C TMPEIBAPUTENbHBIM MpocMOoTpoM. [lis
IPEBapUTEIILHOTO MPOCMOTPa UCHONB3YIOTCS TPU
pasnuuHblX mporpammbl. MS Word, mporpamma
IPOCMOTpPa M  pacleyaTku H300paXeHud u3
nocraBku  Windows, BHyTrpeHHsii. Bce oHu
MO3BOJISIIOT MPOCMOTPETh, COXPAHUTh HA JHCKE U
pacrieyaraTh rpaQuku.

Momudukanus npudopa «O630p - 304» umeer Ha
nepennedt manenu aBa USB pa3sema, Ha 3aaHei
na"enu: VGA, LPT, LAN, Keyboard, Mouse.

Momudukanus npudopa «O630p - 304» mo3possier
OCYIIECTBIATh yJaleHHOE YIpaBJIeHHE MPUOOpOM
gepes unrepdeiics: GPIB™ u Ethernet (LAN).
[Ipotokon oOmena wuyepe3 wuHTepdeiic GPIB
cooTtBercTBYeT cranaapry |EE488.2. Ilporokon
obOmeHa yepe3 uHTepdeiic Ethernet coorsercrByeT
cragpapry VXI-11, xoTtopeiii 1o MeToxam
IpOrpaMMUPOBAaHUSl OYEHb OJM30K K CTAaHAAPTY
IEEE488.2. SI3p1k nporpaMMHpOBaHUS €AMHBIH JUIs

o0oux UHTEP(EHCcOB M COOTBETCTBYET CTaHIAPTY
SCPI.

Momudukamms mnpubopa «O630p - 304/1»
MO3BOJISICT OCYIIECTBIISITh YIAJICHHOE YIIPABICHUE
B COOTBETCTBUM C IIPOIPAMMHOW TEXHOJIOTHEHN
COM/DCOM. IIporpamma mnpubopa CIyKUT B
Ka4yecTBe COM/DCOM cepBepa.
[Tonp30BaTeNbCKask MPOrpaMMa CIYKUT B KauecTBE
COM/DCOM KJIMEHTA. COM KJIMCHT
UCIIOJHSETCST Ha  OJHOM  KOMIIBIOTEpE  C
IIPOrpaMMOit npubopa. DCOM KJINEHT
UCIIOJIHSCTCS.  HAa  OTHACIBHOM  KOMIIBIOTEPE,
coequaeHHoM ceThio (LAN) ¢ kommbroTepom
npubopa. Moaudukanus npudopa «O630p - 304»
Takke nojaaepxkuBaet TexHonoruro DCOM.

" GPIB untepdeiic mocTaBIseTcs Mo OTACIBHOMY 3aKa3y.
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1.3 CocraB usmepurenei.

W3meputenn TOCTaBIAIOTCS B JABYX OCHOBHBIX MOJM(UKanusx. Monuduxanus
m3mepurens «0630p—304» mocTaBigeTcsi CO BCTPOCHHBIM KOMIIBIOTEPOM, SKPAHOM U
KJIaBHATYpOil Ha mnepeaneil manenmu. Momudukanus usmepurens «0O630p—304/1»
npeHa3HayeHa Juiss padoThl C BHEIIHUM KOMITBIOTEPOM, HE BXOJSIINM B KOMILJICKT
MOCTaBKM M HE HMMEET BCTPOCHHOTO KOMITBIOTEpa, JKpaHa M KIaBHATyphl Ha
MEepeIHEN aHEu.

OcnoBubie Moaupukammu «00630p—304» u «O630p—304/1» BrmOYAIOT B ceOs
m3mepurenbubie 610ku 1B304.1 u 1B304.2, cOOTBETCTBEHHO, MOCTABISIEMBIE C
u3MeputenbHbIM TpakToM 50 Om tun N mo 'OCT PB 51914-2002.

O6e ocHoBHble Momupukammu «O030p—304» wu  «00630p—-304/1» wmoryr
KOMILJICKTOBATHCS JIONOJIHUTEIBHBIMUA ONIMSAMHE IO OTACIBHOMY 3aka3y (Tabiuia
1.4), kotopele HEOOXOAMMBIC UIS PaOOTHI M TOBEPKHM HpUOOpa B CIEIYHOIIUX
u3MepurenbHbIx TpakTax no 'OCT PB 51914-2002:

= 50 Owm tun N;

= 75 0wm tun N (75 Om);

= 50 Om Tun 1 (7/3,04);

= 75 Owm tun VIII (16/4,6).

OTH  JIOTNOJIHUTENIbHBIE OMNIUH MOTYT HCHOJB30BAThCA MOTPEOUTEISAMH  JUIS
HECKOJIBKMX U3MEPUTEIICH.

Mo nuduxarnms U3MEpPUTEIIS «00630p—304» MOXET KOMILIEKTOBAThCS
JOTIOJTHUTEILHBIMHE OIIMSIMU TI0 OTIIENIbHOMY 3aka3y (tadmuna 1.5):

=  CeHCOpHBIN IKpaH;
* HUnrepdeiic GPIB.

s pabotsl n moBepku mnpubopa B Tpakte S50 Om ¢ coegunurensmu tunma N
TpeOyroTCs ycTpoiicTBa, yka3zaHHble B myHKTax 1.1-1.8 Tabmumer 1.4, wu
o0o03HayaeMble MpH 3akasze kak ommms «Tum N».

Iy paboThl 1 oBepku mpubopa B Tpakte 75 OM ¢ coenuuutensmu tumna N (75 Om)
TpeOyIoTCs ycTpoiicTBa, ykazanHble B myHkTax 1.1-1.8 u 2.2,2.3 Ttabmuner 1.4, u
o0o3Hauaemble mpH 3akaze kak onius «Tum N (75 Om)».

Jis paGotbl u moBepku mpubopa B Tpakrte 50 Om c coemumnutensmu tuna |l
TpeOyroTcs ycTpoiicTBa, ykazannble B myHkTax 1.1-1.8 u 3.2,3.3 Tabmuner 1.4, u
o0o3Hauaemble NpH 3akasze kak onuus «Tum [1».

Jns paboTel U moBepku mpubopa B Tpakre 75 Om c coeaunutensmu tuna VI
TpeOyIoTCcsl ycTpoiicTBa, ykazanuele B myHkTax 1.1-1.8 u 4.2/4.3 tabmumer 1.4, u
o0o3Hauaemble npH 3akasze kak onus «Tum VII».
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CeHCOpHBIH 3KpaH MO3BOJISIET YIPABIATh QYHKIUAMU U3MEPUTEIIS KaCAHUEM IajIblia
K 9kpany. [Ipu 3aka3ze onuus obo3Havaercs — «TS».

Untepdeiic GPIB (General Purpose Interface Bus)  mo3Boisier BHEUIHEMY
KOHTpoJuIepy (KOMITBIOTEPY) OCYIICCTBIATh YIpPaBICHHE M MOJIydaTh jJaHHbIe. [Ipu
3aKase ommus ooo3HayaeTcs — «GPIB».

ITpumeps! 3akaza

«0630p—304» Tun [Tpubop «O630p—304» ¢ omuumeir «rum  N»,
N, TS npeaHa3sHauYeHHON JUis paboThl M MOBEPKH B TPaKTe
tuna N, ¢ CeHCOpHBIM 3KpaHOM

«0630p—304» Tn [Tpubop «0O630p—304» c ommmeit «tun N» u omuueit
N, tum 1 «rutn |1», npenHasHaueHHBIMH TSI paOOTHI U TIOBEPKU
B TpakTax tuna N u tuna Il;

«00630p—304/1» [Tpubop «0O630p—304/1» ¢ onrmeri «tun N» u onueit

T N, Tun VI «tunt - VIll», npenHazHadyeHHBIMU JJs1  pabOTBl U
noBepku B Tpaktax Tuna N u tuna VIII.

Cocras n3meputeneii «0030p — 304» u «O630p — 304/1» B OCHOBHOM MOIU(PHKALIUH
ykazaH B Tabmune 1.2 u tabauie 1.3, cOOTBETCTBEHHO.

Tabauna 1.2 Coctas usmeputensa «O63op — 304»

HaumenoBanue O0603HaueHne Konuuectso,
LT

biok n3MepuTenbHbIM 1B304.1 1
Kabens cereBoit - 1
[TporpammHOe obecnieueHre Ha 10 6687-044-21477812— 1
KOMITaKT—IUCKE 2007
Dopmysp @O 6687-044-21477812— 1

2007
PykoBo1cTBO 1O 3KCIUTYaTaIlU PO 6687-044-21477812— 1

2007
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Ta6muua 1.3 CocraB u3meputens «O630p — 304/1»

HaumenoBanue O0603HaueHne Konuuecrso,
LT

biok n3MepuTenbHbIM 1B304.2 1

Kabens USB - 1

Kabens cereBoit - 1

[TporpammHOe obecnieueHre Ha 10 6687-044-21477812— 1

KOMITaKT—IUCKE 2007

Dopmysp @O 6687-044-21477812— 1
2007

PykoBo1cTBO 10 3KCIUTYaTaIlMU PO 6687-044-21477812— 1
2007

JlomonauTenbHBIE omuud K u3Meputenro  «O630p—304»,
MOCTaBJIsIEMbIE TI0 OT/IEJILHOMY 3aKa3y, yka3aHbl B Tabmuie 1.4.

«00630p—304/1»,

Tabnmuna 1.4 JlonomHuTenbHbie omuu K u3Mmeputento «00630p—304», «O630p—

304/1»
Ne HaunmenoBanue O6o3HaueHue Konuuectso,
IIIT.
1 2 3 4
1 | Jns ucnoib30BaHUsI M IOBEPKH MPUOOPA ¢ KOAKCHAJIBHBIM TpakToM N

1.1 | 3mepurenbHbld KOAKCHATbHBIN C503NMNM.01 1
kabenb (C COeTUHMTEIIMHU TUIIA T —
«BHJIKa—BHUJIKa»)

1.2 | M3mepuTenbHbli KOaKCHaIbHBIN C503NMNF.01 1
kabeb (C COeTUHUTEIIIMA TUIIA T —
«BUJIKA—THE310%)

1.3 | KanuGpoBouHas mepa CS503NF.1 1
KOPOTKOTO 3aMbIKaHUs (C 160 05 K 125-000 S3
COEIMHHUTEIIEM THIIA KTHE3I0%)

6o 85032-60015
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[Tpogomxkenue Tadnuisl 1.4

1 2 3 4
1.4 | KanuGpoBouHas Mepa X0JI0CTOro COS503NF.1 1
xoJa (¢ COeIMHUTEIIEM THIIA 160 05 K 12L—-000 S3
«THE30%)
6o 85032-60014
15 KanuGpoBounas mepa CL503NF.1 1
corjacoBaHHasl Harpyska (c 160 05 K 150-C10 S3
COEIMHUTEIIEM THIIA KTHE3I0%)
6o 85032-60018
KannGpoBouHas Mepa KOPOTKOTO CS503NM.1
1.6 3aMbIKaHus (C COCTUHHUTEIEM mu6o 05 S 12S5-000 S3 1
TUIIA KBHIIKE») 160 85032-60016
KanuGpoBouHas Mepa X0JI0CTOro CO503NM.1 1
1.7 | xona (c coemMHUTEIEM THIIA au6o 05 S 121.-000 S3
«BHIIKA) m6o 85032-60013
KanuGpoBounas mepa CL503NM.1
1.8 | cormacoBanHas Harpy3ska (c 6o 05 S 150-C10 S3 1
COCJIMHUTENIEM THUIIA KBHUIIKA») 60 85032—60017
9 J1s1 MCTIO/Tb30BaHMS ¥ IOBEPKH MPHO0OPA ¢ KOAKCHATBHBIM TPakToM N
(75 Om)
21 Onmuu corsnacHo nyHkram 1.1-
' 1.8
AnanTep — nepexon OT TpakTa
tun N k Tpakry Tun N (75 Om) ¢
2.2 MHUHUMAJIbHBIMU IIOTEPSAMU P350NF75NM.1 !
(THE310—BHIIKA)
AnanTep — nepexon OT TpakTa
tun N k Tpakry Tan N (75 Om) ¢
2.3 MHUHHMMAaJIbHBIMU [TOTEPSIMU P3SONM75NF.1 !
(BHJIKa—THE3/10)
3 JI1s1 MCTIO/Tb30BAaHMS ¥ IOBEPKH MPHOOPA ¢ KOAKCHATBHBIM TPAKTOM
Tan 1
31 Onmuu corsnacHo nyHkram 1.1-
' 1.8
AnanTep — nepexos OT TpakTa
3.2 | tun N x Tpakty tun 1 (rae3mo— P350NF50EM.1 1
BIJIKA)
AnanTep — nepexon OT TpakTa
3.3 | tun N x tpakry tum |1 (Bunka— P350NM50EF.1 1
THE30)
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[Tpogomxkenue Tadnuisl 1.4

1 2 3 4
4 Jlns McnoIb30BaHUs M IOBEPKH NPUOOPA ¢ KOAKCHAJIbHBIM TPAKTOM
Tuna Vil
Onmuu corsnacHo nyHkram 1.1-
4.1
1.8
AnanTep — nepexon OT TpakTa
tun N k Tpakty Tun VIl ¢
4.2 paKty P350NF75VIIIM.1 1
MUHUMAJILHBIMU NTOTEPSIMU
(THE310—BHJIKA)
AnanTep — nepexon OT TpakTa
tun N k Tpakty Tun VIl ¢
4.3 paKty P350NM75VIIIF.1 1
MUHUMAJIbHBIMHU TTOTEPSIMU
(BHJIKa—THE3/10)
JlononHuTeNbHBIE onmmMu K m3Mmepurento «O63op — 304», mocraBisemble IO
OTJEJILHOMY 3aKa3y, yka3anel B Tabmuie 1.5.
Tabnuma 1.5 JlononHuTenpHBIE OMIUU K u3Meputento «O63op — 304»
Ne HanmenoBanue O6o3HaueHne Konnuectso,
IIT.
1 | CeHcopHblii 3KpaH TS 1
2 | Uurepoeiic GPIB GPIB 1
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1.4 YerpoiicTBO M IpUHIUIT PaOOThHI

HNKKIIO «0630p—-304» cocrouT H3 U3MEPUTENHLHOrO0 OJOKa U  pa3IMYHBIX
JOTIOJTHUTENBHBIX YCTPOMCTB, obOecneuuBaromux (GyHKIHMOHUpOBaHHE Mpubopa.
Wamepurensupiii  6moxk  MKKIIO  «O630p—304»  comepKUT  BCTPOCHHBIH
YIPaBISIONNI KOMIIBIOTEp, JKpaH W KiaBuarypy. @DyHKUMOHanbpHas  cxema
HKKIIO «O630p—304» mnpusencHa Ha pucynke 1.1.

HKKIIO «00630p—304/1» COCTOMT u3 HW3MEPHUTENBHOrO OJIOKA, Pa3IHYHBIX
JOTIOJTHUTEBHBIX YCTPOMCTB, oOecrednBaomMX (PyHKIMOHUPOBAHHE NpUOOpa U
YIIPABISIOIIET0 MEPCOHATBLHOTO KOMIbIOTEpa (HE BXOIHMT B KOMIUICKT IOCTaBKH).
CBs3b M3MEPUTENBHOTO OJIOKA C MEPCOHANBHBIM KOMIBIOTEPOM OCYIIECTBIISIETCS
yepes USB-wunrepdeiic. DynkumonanpHas cxema HWKKIIO «O630p—-304/1»
IpuBe/ieHa Ha pucyHke 1.1.

M3mepurenbHblii  OMOK BKIIOYAaeT B ce0s TeHEpaTophl HUCHBITATEIBHOTO H
reTepPOJMHHOTO CUTHAJIA, AaTTEHI0ATOP PEryJIUPOBKU MOIIHOCTH HCIBITATEIBHOTO
CHTHAJIa, KOMMYTAaTOp HCHBITATEIbHOTO CHUTHaJda Ha JBa WAEGHTHYHBIX OJIOKa
OTBETBUTEJICH HaNpaBJICHHBIX, 3aKaHUMBAIOLIMMUCS COCIUHUTENIAMU MOpTOB 1 1 2.
[Taparormme u oTpakeHHele BONHBI 0J0k0B OH mpeoOpasyroTcsi cMecuTensiMU B
KonebaHus mepBod mpomexyroyHoi wyactotsl 10,7 MIn, [IOCTYNAIOT B
YyeThIpeXKaHAIbHBIM npueMHUK 00padoTku Ha [1Y, B koTopoMm nocine punbTparmu u
nepeHoca Ha Bropyio [IY okono 30 kI, mpeoOpasyiorcs B LUPOBBIE KOABI U
NOJAIOTCS Ha MOCIEAYIONy0 00paboTKy ((puibTparnms, U3MepeHue pa3HocTH (a3,
U3MEpEHHEe aMIUTHTY/AbI) B CHTHAJbHBIA mpoieccop. M3mepurenbHpie GuibTpbl Ha
ITY2 peanuzoBanbl B 1IM(PpoBOil hopMe 1 UMEIOT moJiocy npormyckanus ot 1.5 ' o
30 kI'n. Kaxaplii U3 MOPTOB MOXKET OBITh UCTOUHMKOM HCIBITATEIHHOTO CUTHAJA
WIN IPUEMHUKOM CHUTHaJIa, MPOILIEAIIETro ucciuenayemoe ycrtpoicto. [Ipu atom eciu
nopt 1 sBisercs MCTOYHHMKOM, TO MOPT 2 OyaeT npueMHUKOM. HammeHoBaHHS
«majaonas M OTpaKeHHas» BOJHA CHPaBeUIMBBI Ui TOpPTa — MCTOYHHUKA
ucnbiTarenbHoro curHana. Coueranue y3noB OH, CM u 4eTbhlpexkaHaJIbHBIN
npueMHuK oOpaboTku Ha [IY 00pa3yroT ueTbipe HIEHTHUYHBIX H3MEpPUTEIbHBIX
NpUEMHHUKA CUTHAJIA.

PaGora y310B M3MepUTENHHOTO OJIOKA BBIMIOJNHACTCA TMOJ  YIIPaBJICHHEM
yrpasastoniero kommnetorepa, BHyTpenHero st UKKIIO «O630p—304» u BHENIHETo
it UKKIIO «O630p—304/1x.

HpI/IHI_II/IH HU3MCPCHHUA KOMIIIICKCHBIX KOB(p(I)I/ILII/IeHTOB nepcaayn 3aKIrvacTCd B
nmoaadye Ha HUCCICAYCMOC YCTpOﬁCTBO OT COCAWHUTCIIA OJHOTO U3 TIOPTOB
HCIBITATEIbHOTO CHTHajJa Ha 3aJaHHOM dYacToTe, MOCJICAYIOIICTO HN3MCPCHUSA
AMIUIMTYABl W (1)8.351, npomeamunux M OTPaKCHHBIX HCCICAYCMbIM YCTPOﬁCTBOM
CUT'HAJIOB U CPABHCHUA UX C aMHHHTYI[Oﬁ u (I)EBOI\/'I HCIIBITATCIIbHOI'O CHUI'HAJa.
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1.5 TurnoBsie CXeMbl U3MEPEHUN

OcHoBHas cxeMa MOAKIIIOYEHUSI HCCIIEyeMOTro yCTPONCTBA MPUBEACHA HA PUCYHKE
1.2. Ilo »5T0il cxeme MOTryT OBITh H3MEpPEHbl KOMIUIEKCHbIE KOA(DPHUIIMEHTHI
OTpaKeHHUS S11 U Sy, a TaKKE KOMIUIEKCHBIE KO3(pHIHeHTs nepenaun Sy1 1 Sio
HCCIIENYEMOI0 YCTPOUCTBA.

000000000000

1 — UsmepuTtenbHble KaGenu

2 — WUccnepyemoe yCcTpOUCTBO

Pucynok 1.2. Cxema noAKIIO4YEeHUS UCCIeNyeMoro ycTpoiicta B Tpakte 50 Om ¢
coequHutensiMu tuma N.



Cxema noAKIIIOUEHUS UCCIIEAYEMOTro ycTpoiicTBa B TpakTe /5 OM ¢ COEUHUTENIMU
tuna N (75 Om), nwiu B tpakte 50 OMm ¢ coenmuurensmu tuna I, wmm B Tpakre 75

Owm c coequnautensmu tTuna VI npusenena na pucynxke 1.3.

000000000000

e T i

1 — UsmepuTtenbHble KaGenu

2 — WUccnepyemoe yCcTpOUCTBO

3 — ApanTepbl-nepexoabl

Pucynok 1.3 Cxema NOIKITIOYSHHS HCCIIEAYEMOT0 YCTPOMCTBA C TIOMOIIBIO
apanrepoB B TpakTe 50 OMm ¢ coemuuutensmu tuna N, [ wim 3,5 mm.
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2 TloxgroroBka k padore

2.1 O6mast maopMarus

PacnakoBaTh ¥ yCTaHOBUTH H3MEpUTENb Ha paboueM wmecte. [loakmO4YnTh
m3meputenb k cetu 220 B, 50 ['11 ¢ momotipio kaberns muTaHus.

Tonpko misa
MOAU(PHKAITIT
U3MEpUTEIIS

«00630p—304/1»

CoenuHUTH U3MEpUTEIb c MEPCOHATBHBIM
KoMIbtoTepoM kabeneM USB u3 KOMIUIEKTa MOCTaBKH.
YCcTaHOBUTH ~ HA  TEPCOHATBHOM  KOMIIBIOTEpE
MPOrpaMMHOE 00ECIIeUeHUE C MPUITATaeMOr0 KOMITaKT—
mucka.  [lpomemypa  yCTaHOBKM — HPOTPaAMMHOIO
oOecrevueHns OUCcCaHa HUXKe

uSB
—————\
I
¢ OBZOR-304/1 Irsi™ [PJPLANAR °
o ° °
=
o wuim 1 351 0 Mo e ke D 71 v L)

HporpeTL HN3MCPUTCJIb MOCJIC BKIIFOUCHUS MATAHUA B TCUCHUC 40 MHUHYT.

CoOparp cxeMy HW3MEpeHHUs, MOAKIIOYMB K HM3MEPUTEIbHBIM IOpTaM KademH,
azanTepsl U Ipyrue yCTpoUCTBa, 00ECIeUnBaIONIMe PUCOSANHEHHE HCCIIEIyeMOTO

YCTPOMCTBA.

[TpoBecTn KaIMOPOBKY U3ME
paznene S.

purtens. KanuGpoBka u3mepurens noapoOHO OMKCaHa B

2.2 ¥YcraHoBka MporpaMMHOTo o0ecredeHust

Pasmen ycraHoBka mMporpaMMHOTO OOECHEYEeHHS OTHOCHTCS K  Moauduxamuu

m3mepurenst «O63op — 304
JAHHBIN pa3ael JOJDKEH ObIT

[1». Nns momndpukanuu msmepurens «O63op — 304»
b IPOMYILCH.



IIpumeuanue

Momudukamms  uzmepurens  «O63op —  304»
BBIITYCKACTCSI C  YCTAHOBJIICHHBIM  HM3TOTOBHTEIEM
NpOrpaMMHBIM  O0ecliedeHHeM Ha  BCTPOCHHOM
YIpaBISAIONIEM  KOMIIbIOTEpE, paboTaromeM  MoJ
ynpasienuem OC «WINDOWS XP Embedded», u ne
TpeOyeT YyCTaHOBKU MPOTrPaMMHOTO 00ecreueHHs.

YcTaHoBKa mporpaMMHOTO obecrniedeHus st moaudukanmu usmepurens «O63o0p —
304/1» npou3BOAUTCS HAa BHEIIHUN MEPCOHAIBHBIA KOMIIBIOTEP, paOOTAONIUI O
yrnpaeineaneM OC «WINDOWS». Tloakmouenune usmepurens «O63op — 304/1» x
BHEIITHEMY TIEPCOHATBHOMY KOMITBIOTEPY ocyIiecTBisercs yepe3 USB unrepdeiic.

MunuMaibHbIC
TEXHUYECKHUE
TpeOOBaHUS K
[IEPCOHAIIBHOMY
KOMIIBIOTEPY

OC WINDOWS 2000/XP/VISTA/7
ITpoueccop 1.5 1T
[Mamsate 1 T'b

USB 2.0

HpOFpaMMHOG oOecrieueHe IIOCTaBIISICTCS HA KOMIIAKT — JUCKEC, BXOAAIICM B

KOMIUICKT U3MCPHUTCIIA.

Conepxxumoe
KOMITaKT—/IHCKa

Moaynbs yCTaHOBKH ITPOTPaMMBbl
Setup_Obzor304_vX.X.exe?

JpaiiBep B mamnke — Driver

JloxymenTanus B nanke — Doc

[Iponienypa ycTaHOBKHM MPOTPAaMMHOTO OOECIIeUeHHUs] OCYIIECTBISICTCS B JBa JTara.
IlepBbIil dTal BKIKOYACT YCTAHOBKY ApaiBepa. BTopoil sTam BKIIOYAET yCTaHOBKY
UCIIOJHIEMOTO MOJAYIS, TOKYMEHTALIUIO U IPYre HE00X0AUMBIE (ailibl.

2 X.X = HOMEp BEPCHHU MPOrPaMMBI
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YcraHoBka
IpaiBepa

YcraHoBka
HCIIOIHIEMOIO
MOJIYJISL U PYTUX
HEOOXOIUMBIX
¢aitnon

Coenunurte npudop «O630p — 304/1» ¢ nepcoHaTbHBIM
KoMIibtoTepoM kabenem USB M3 KOMIUIEKTa MOCTaBKH.
Homyckaercst — moakimoueHune  kabems  USB
KOMITLIOTEPY BO BKIFOYCHHOM COCTOSTHUU.

BrirounTe M 3arpy3uTe KOMIBIOTEP, €CIH OH HE ObLI
BKJIFOUEH.

Bxmrounte npubop «O630p — 304/1» xnaBuieit «cerb»
Ha [IEPEIHEN MaHEIH.

[Tocne mepBoro Brito4YeHus npudopa «0630p — 304/1»,
Windows aBToMaTHuYeCKH OMNpPEICIUT MOIKIIOYCHUE
HoBoro USB yctpoiicTBa U OTKPOET IUANIOT YCTaHOBKU
USB npaiieepa (Windows 2000/XP/VISTA). B
Windows 7 otkpoiite numanor ycraHoBku USB
npaiiBepa BpyuHyw:. [lyck > Ilanenv ynpaenenus >
Jlucnemuep ycmpoiicms. lllenkHute mpaBod KHOIKOM
MBI TO0 cTpoke “HewsBecTHoe ycTpoHCTBO" U
BbIOepuTe "OOHOBUTH JpaiiBepsl..." .

B nwmanore ycranoBku USB gpaiiBepa BbiOepute
"VcraHoBKa  JpaliBepa M3  yKa3aHHOTO  MecTa”
(Windows 2000/XP/VISTA) wiu "BbINOJIHATE TOWCK
npaiiBepoB Ha 3ToM KommbioTepe' (Windows 7), 3atem
yKakuTe nyTh K (aiinmam npaiiBepa. @aiinsl npaiiBepa
Haxonared B nanke \DRIVER na xommnakr-mucke u Ha
’KECTKOM JIUCKE B Mamnke ¢ ycraHosiaeHHbIM [10.

Ilocne ycnemHoW YCTaHOBKM JpaiiBepa B CHUCTEME
nossutcs HoBoe USB yctpoiictBo “OBZOR Network
analyzer”.

3anycTuTh c NPUJIAracMoro KOMITaKT—IUCKa
nporpamMmy ycraHoBku — Setup_Obzor304_vX.X.exe.
CrnemoBaTh  TMONIATOBBIM  yKa3aHWSIM  IPOTPaMMBbI
YCTaHOBKH.

36



2. [MogroroBka k padore

2.3 [Mepennss manens: «O630p — 304»

OOmmii Bua nepeaneit manenu uzmepurens «O630p — 304» npeacTaBieH HAa pUCYHKE
2.1. Onucanue OTIEIBHBIX JIEMEHTOB MEPEAHEH MaHen PEICTaBICHO HUXKE.

lNepeknovarenn Knaeuwwu
pexuma ynpasneHus
paboTa/foTOBHOCTb W BBOZA
Pyuka
AaHHbIX
‘ HaBuMraLuu
W yBenuyeHus/
YMEHbLUEHNA
Knonka [Ovcnnen ¢ YUCMOBbIX

“PRESET” “Touch-Screen” JaHHbIX

\u‘j‘dfw,l""

CBETOLMOAHbIN MHANKATOP
aKTMBHOro NnopTa

*

PasbeMmbl WUameputenksHble Knasuwm
USB noptbl 1 12 HaBurauuv

Pucynoxk 2.1. Ilepennss nanens nu3mepurens «063op — 304»
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2.3.1 Knomka HayaJlbHOHN YCTaHOBKHU

(a

KHomnka HadaabHON YCTaHOBKHM «Preset» CIyKUT IS
IIPUBEJICHUS H3MEPUTENIsl B HA4YaJbHOE COCTOSHHUE.
[TapameTpsl HA4YaIbHOIO  COCTOSHMS — HU3MEPUTEIA
IIPUBEACHBI IPUIIOKEHUH 1.

2.3.2 Tlepexirouarens pexuma padora / TOTOBHOCTb

O

[Ipumeuanue

[epexmouarens pabota / TOTOBHOCTH CIYXUT ISt
MEPEKIIIOUEHUS] MEXLy PEKUMOM pabOThl U PEKUMOM
TOTOBHOCTU U3MEPUTEIIS.

B pexxuMe roTOBHOCTH H3MEpHUTENb BKIIOYEH B CETh
nutanusg 220B, BCTPOEHHBI KOMIBIOTEP M CXEMBI
u3MepHuTenst ~ O0ECTOYEHBbl,  HMCTOYHUK  MUTAHUSA
BbIpAa0aThIBACT JEKYPHOE HANpsHKCHHUE I MUTAHUSA
CXEMBI BKITIOUECHUS U3MEPUTEIIS.

B pexume TrOTOBHOCTH, Ha)KaTHE Ha MEPEKIIIOYATEIh
obecreynBaeT BK/IIOUCHHUC HCTOYHHKA IINTaHUA,
sarpy3ky OC Windows, 3amyck HOporpaMMHOTO
o0ecrieyeHns U3MEPUTEIS.

B pexume paboThl, HaxkaTHe Ha MEPEKIIIOYATEIH
UHHLUUpYET mpouenypy 3aBepmenus Windows, c
MOCJIEAYIOIUM OTKIIFOUCHHEM IHUTaHUSI BCTPOCHHOI'O
KOMITBIOTEpAa M CXEM H3MEpUTENs U IEepexooM B
PEKUM TOTOBHOCTH.

JlonaroBpemenHoe, Oonee 4 CekyHJ, HaxaTue Ha
nepexiIoyaTesls Ha paboTaromeM H3MepHuTeie —
NPUHYIUTETFHO OTKJIIOYaeT WCTOYHHMK NHTaHus 0e3
npoueayps 3aBepiienus Windows.
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Buaumanue!

2.3.3 Jlucmuteit

He otximouaiite paboTtaromuii M3MEpUTENb OT CETH
nutanus 220 B oTcoearHeHnEM CETEBOTO MIHypa. JTO
MOKET  IPHUBECTM K  BBIXOJAY  NPOIPAMMHOIO
obecrieyeHus mpubopa u3 CTpos.

He OTKJIIOYanTe paboTaromiuii U3MEPUTEND
JOJTOBpEMEHHBIM, Ooniee 4 CeKyHJ, HakKaTHeM Ha
nepekiovarenb pabora / TOTOBHOCTb. DTO MOXKET
IPUBECTH K BBIXOAY HPOTPAMMHOTO oOOecredYeHus
npubopa U3 cTposl.

B cayyae HeoOXOAMMOCTH TMOJHOTO OTKIIIOYEHUS
OUTAHUS ~ M3MEPUTENs  CIeayeT  WHHLIUUPOBATH
npolenypy  3aBeplieHUss  paboTh Windows
KPaTKOBPEMEHHBIM ~Ha)KaTWEM Ha IIEPEKI0YaTelb
paboTa / TOTOBHOCTb U JIOKAAThCS 3aBEPIICHUS pabOThI
Windows. Ilocie yero MOKHO OTCOEAMHHUTH CETEBOM
Kabenb u3mepuTels ot cetu nutanus 220 B.

Wsmepurens ocHamen 1BetHeiM KK mucmeem  10.47.  Jlucmimeit  MokeT
KOMILJICKTOBATHCSl CEHCOPHBIM JKPaHOM (BapuaHT KoMmIuieKTauuu 1S). CeHCOpHBIN
9KpaH MO3BOJISET YIPABIATh U3MEPUTEIIEM KaCaHUEM Malblia K AKpaHy.

Buunmanue!

Haxxatue Ha CEHCOpHBIM DKpaH pPYYKOM, OTBEPTKOU
100 JPYruM OCTPHIM HPEIMETOM MOXET MPUBECTH K
MIOBPEXKACHUIO CEHCOPHOI'O DKPaHa.

I[I/ICHJIGI\/II COACPIKUT BJICMCHTHI YIIPABJICHUA U3MCPUTCIICM U 001aCTh JJIA UHAWKaIlu1

pe3yJIbTaTOB.

OCHOBHBIM 3JIEMEHTOM JUCIUIEA, IPEAHA3HAUYECHHBIM JJIsl YIIPaBJICHUS U3MEPUTEIIEM,
ABJIAETCS BEPTUKAJIBHOE IPOrpaMMHOE MEHIO B IpaBOMl 4YacTM »JKpaHa U
COOTBETCTBYIOIIME €My allapaTHbIe YHKYUOHAIbHBIE KIABUULU.

BeprukanbHOe MEHIO COCTOUT U3 CMEHHBIX nanenel npoepammuuix knonok. Kaxnas
MaHeJb MPOrPAMMHBIX KHOIIOK MPEICTaBIIsAET cO00il 0uH pa3zien MeHio. Bee manenu
CBSI3aHbl B MHOTOYPOBHEBYIO HEpPApXMUECKYI0 CHCTEMY MEHI0O M 00eCHeuMBaroT
JOCTYH KO BceM (YHKIUSM U3MEpPUTEIIs.

IIpumeuanue

B BepxHell uyacTM OuCIuless HAXOIUTCA  CTPOKa
BCIIOMOTATEILHOTO MEHIO, KOTOpasi MOXeT ObITb
OTKJIIOYEHA.

[TonpoGHee 006 31eMeHTax yrnpaBJIeHUS U3MEPHUTEIEM, OTOOpaKaeMbIX Ha JAMCIUIEE U
001acTsAX MHAMKAIIUK PE3yIbTaTOB CM. olucaHue B pasuene 4.1.
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2.3.4 OyHKIMOHAJIbHBIC KJIABUIIN

biok
(bYHKIMOHATBHBIX
KJIaBHLI

QOyHKIMOHAIBHBIE KIABULIU CIIY>KAaT I YIPaBICHUS
(GYHKIMAMU H3MEPUTENSE COBMECTHO C MPOTPaMMHBIM
MeHI0. HasHaueHwe  (QyHKIIMOHANBHBIX  KIIABHII
ONpENEesAeTCs TEKyLed [aHeIbl MPOrPaMMHBIX
KHOTIOK, OTOOpa)kaeMOH B TpaBOM YacTH SKpaHa.
Camas BepxHss (yHKIMOHANbHAsg KJIaBUIIA HMEET
BBIJICJICHHOE Ha3HaueHue — oOHa oOecrmeynBaer
[IepeMELICHNE Ha MPEABIAYLIIUN YpPOBEHb HEpapXuu
MEHIO IIPOrPAMMHBIX KHOIIOK.

2.3.5 KiaBumm ynpaBneHus

brnox xiaBui
YIIPaBJICHUS

= conTRoL

Lo
ik 'BEH.I’L'.I Masd |
—— ——

Formas ] Soale B Josy |
---t Lo

cal |
gty S i Fcad |

h'da'i.orkl Ay I8 Ifm-l:mi
~—

IIpumeuanue

Knasumia
«Active Tr/Ch»

KnaBumm ynpaBieHus: ciryxaT Ui OBICTPOro JOCTyma
K ¢GyHknusM  ympaBieHuss  usMepureneMm.  OnHu
MO3BOJISIIOT OJHUM HaKAaTHEM KIABUIIN TEPEUTH K
OTIpe/ICTICHHON (DYHKIIMH H3MEPHUTEIISL.

Hampumep, Hakatue KiaBUIIM «Meas» MPUBOIUT K
nepexoay K pyHKIuM BIOOpa U3MEPSeMOro mapaMeTpa
S11, Sz1, S1z unm Spp.

KnaBumm ympasineHust caMu 1o cebe He BBI3BIBAIOT
¢byHkuuun  ynpaBieHus — u3MepureneM.  KuiaBumm
yIpaBJIEHUS CIyXKaT A ObICTpOH CMEHBI NaHenen
IIPOrPaMMHBIX KHOIIOK, U1 COOTBETCTBCHHO, HA3HAYEHUS
¢byHKUIMOHATBHON KiaBUaTypsl. Hakatue Ha KiIaBUILy
YIPABJICHUS, KaK IIPABUIIO, COIIPOBOXKAACTCS HAXKATUEM
(GYHKIMOHATBPHONH — KJIABHILH, oTBeHarolmen  3a
OTIPE/ICTICHHYIO (DYHKIIHIO.

KnaBuma «Active Tr/Ch» otoOpa)kaeT B IpaBoil yacTu
JKpaHa TMaHedbh TMPOTPAMMHBIX KHOTIOK  BBIOOpa
aKTUBHOTO KaHala W rpaduka. AKTUBHBIM SIBISIETCS
KaHaJl, KOTOPOMY HAIPaBJISIFOTCS KOMAaH/IbI H3MEHEHUS
nmapaMeTpoB  KaHaua. AHaJOTHYHO, AaKTHBHBIM
SBIIIETCS TpaduK, KOTOPOMY HAMPABISIOTCS KOMaHJbI
U3MEHEeHUs TmapamerpoB rpaduka. Ilepen BBomom
KOMaH/] U3MEHEHHUS MapaMeTpoB KaHalla Wiu rpaduxa
HEO0OXOUMO HA3HAUWUTh AKTUBHBIM KaHal W rpaduk,
COOTBETCTBEHHO. YCTaHOBKAa KaHaJOB H TIpadukoB
omnucana B pazzene 4.4.
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Knasumia
«Stimulus»

Treadn
! —

Knasumia
«Meas»

!\.'awxl
—mp—

Knasumia
«Format»

H

Knasumia
«Scale»

(5

KnaBumia
«Avg»

| <9 §
——

KinaBuma
«Display»

Dirgtay
—

KnaBuma «Stimulus» oToOpaxaeT B IpaBoil uacTu
JKpaHa IMaHedb IPOTPAMMHBIX KHOIOK YIIPaBICHUS
napaMeTpamMy MCTOYHMKA CUTHAlla aKTUBHOIO KaHaja.
OTO Takue mnapaMerTpbl, KaKk HayajJbHOE M KOHEUHOE
3HAUEHUE 4YacTOThl CKAaHMpPOBAHUS, YHUCIO TOYEK,
MOIIHOCTh WCTOYHMKA CUTHajna W Apyrue. [lanens
IIPOIrPAaMMHBIX KHOIIOK YIPaBJIEHHUs] IapaMeTpaMu
MCTOYHMKA CUTHAJIA NOJPOOHO omKcaHa B paszene 4.5.

KnaBuia «Meas» 0ToOpakaeT B IPaBOi 4aCTH HKpaHa
MaHeJ b MPOrPaMMHBIX KHOTIOK BEIOOpa H3MEPSEMOTo
napameTpa: Si1, Sp1, S12 unu Spp. DTa maHenb MoIpoOoHO
onucana B paszaeine 4.7.

KnaBuma «Format» oroOpaxkaeT B TMpaBOdl wyacTu
9KpaHa TMaHeNb NPOTPaMMHBIX KHOIIOK  BbIOOpa
¢dopmara mpencTaBICHUS H3MEPAEMBIX JNAaHHBIX. OTO
Takue (opMmaThl, KaK aMIUTUTY/a B JOTapu(MUIECKOM
macmtabe, ¢aza, KCB u gpyrue. Ilanens
IIPOrPaMMHBIX KHOIIOK BbIOOpa dopmara

NpEeICTaBICHUS JAHHBIX MOAPOOHO ONMHUCaHA B pazfene
4.8.

KnaBuma «Scale» oToOpakaeT B IpaBoil 4acTu dKpaHa
naHeb NPOTPAaMMHBIX ~ KHOIOK  YIIPaBJICHUS
Mmacmtabom rpapuka. Macmtab onpenensercs HEeHON
JeTICHHs], 3HAYEHWEM M YPOBHEM OIOPHON JIMHHUU
rpapuka W JIpyrumMu  nmapamerpamu.  [laHenp
NPOTPAaMMHBIX ~ KHOIOK  YIPaBJIEHUS  MacIITaboM
rpaduka nogpoOHO onucaHa B paszzene 4.9.

KnaBumia «Avg» otoOpakaeT B MpaBOi 4YacTH SKpaHa
MaHeIb MPOTPAMMHBIX KHOIOK YCPEAHEHUS JaHHBIX.
JlaHHas maHeNb CIYXUT JJI1 YCTaHOBKM Mojocel 114,
MapaMeTpOB YCPENHEHUsT M cCriaxuBaHus. llaHens
MPOrPaMMHBIX KHOTIOK YCPEIHEHUS JaHHBIX MOAPOOHO
onucana B paznene 4.10.

KnaBuma «Display» oToOpakaeT B TNpaBOd YacTH
JKpaHa TMaHeldbh MPOTPAMMHBIX KHOIIOK YIIPaBICHUS
HHIUKAIIHEN. JlanHas MaHeJb MO3BOJISIET
yCTaHABIMBATh YUCIO TpaduKoB, pa3MemiaTh UX Ha
JKpaHe, 3aHOCHUTh rpadMKd B MaMsTh, 3a1aBaTh IBET
rpa¢pukoB, pasmep mpudra wu apyroe. Ilanens
MPOrPaMMHBIX  KHOIOK  YIPaBJICHHUS HWHIUKALUEH
noapoOHO omucaHa B pasnenax 4.4, 6.2, 8.8.
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KnaBumia
«Cal»

o b

KiaBura
«Save/Recall»

Saved
N ecal |
~—_

Knasumia
«Marker»

h'dfirfk

Kinapuma
«Analysis»

sty
| e

KinaBuma
«System»

friemy
——

KnaBuma «Cal» oToOpakaeT B MpaBOM 4yacTHU JKpaHa
naHelb NPOTPAaMMHBIX ~ KHONOK  KaJIMOpOBKHU
u3Mepurend.  JlaHHas ~ maHenb  CIOYXUT IS
OCYIIECTBICHHUS KAINOPOBKH, YCTAHOBKH IapaMeTpOB
KaIUOpPOBKH, BKJIIOYCHUS |/ OTKIIIOYCHUS KOPPEKLIUHU
omnOoK u3MepeHus. [laHenb MpPOrpaMMHBIX KHOIIOK
KaJHOpOBKH MOJIPOOHO OMKMCaHa B pasfene S.

KnaBuma «Save/Recall» oToOpaxaer B MpaBoil yacTu
9KpaHa MMaHeNb IPOrPaMMHBIX KHOIIOK COXpaHEHUS MU
BOCCTAHOBJICHHSI COCTOSIHUS M3MEPUTEIIS, KaTUOPOBOK,
JTaHHBIX TpadukoB. [laHenbp MNPOrpaMMHBIX KHOIOK
coxpaHeHust /| BOCCTaHOBJICHHUS MOJPOOHO omNHcaHa B
paznene 7.

KnaBuma «Marker» oToOpaxaer B IpaBOd uacTu
9KpaHa TMaHeNb NPOTPAaMMHBIX KHOIIOK YIpaBJICHUS
MapkepamH. /laHHAs MaHeNb CIYKUT JIs1 BKIIOYCHUS U
OTKJIIOYEHHUSI MapKepOB, BBOJA MapaMeTPOB MapKepoOB.
[lanenp  mpOrpaMMHBIX  KHONOK  YIpaBJICHUS
MapKepamHu 1o ipoOoHo onucana B 6.1.

KnaBuma «Analysis» oToOpaskaeT B IpaBOH uacTu
9KpaHa TaHeJdb NPOTPAMMHBIX KHOIOK aHalIW3a
naHHbIX. JlaHHas maHenb  BKIOYAeT  (PYHKIHUIO
MOJIETIMPOBAHUS OCHACTKHU, (PyHKIHIO IpeoOpa3oBaHus
JaHHBIX ~ BO  BPEMEHHyI0  o0nacth,  (YHKUHUIO
npeoOpa3oBaHMs JaHHBIX B 3HAYCHUS HWMIIEIAHCA,
(YHKLHIO TOMYCKOBOTO KOHTpOJIA u3MepeHuid. [lanens
NPOrpaMMHBIX KHOINOK aHaJIW3a JaHHBIX MOAPOOHO
omrcaHa B pazzaenax 6.3- 6.8.

KnaBuma «System» oToOpaxkaeT B MpaBOM 4YacTu
9KpaHa IaHeJdb IPOrPAMMHBIX KHOMNOK CHCTEMHOIO
MeH0. [laHHas maHenb O3BOJISIET  MPOM3BECTH

Ha4yaJIbHYIO YCTaHOBKY, reyarb rpauKoB,
NEePeKIIOYNTh UCTOYHUK onopHoi yactorel 10 MI,
OCYLIECTBUTb  IIOBEPKY  HU3MEPUTEIIA. [Tanens

NPOTrPaMMHBIX KHONOK CHCTEMHOTO MEHIO HOAPOOHO
olnucaHa B pazzede 8.
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2.3.6 KiaBumwu BBOIA

bnox ximaBuin
BBOJA

Knasumm
«O»...«9», «.»

E &0

Knasuma
«E»

C

Knasuma
«G/n»

Knasuma
«M/p>»

i

Knasuma
«k/m»

Knasuma
«X1»

2. [MogroroBka k padore

KnaBummm BBoAa ciyxat aj1s BBOJa IMU(PPOBBIX JTaHHBIX
Y TPUCTABOK €AVUHUL M3MEpeHUs. JlaHHbIE KJIaBUILH,
KpoMe KiaBuIl «Enter» «Esc», J;[ei/'ICTByIOT, Kora
HUMEETCA aKTUBHOE I10JI€ BBOJIAa JAHHBIX, TO €CTh KOT1a
KypcOp IIOMEIIEH B II0JIC BOJA JaHHBIX.

HH(prBbIe KJIIABUINHM «0»...«9», JeCATUYHAA TOUYKA «.»
ClIy’KaT [UII BBOJA JCCATHYHBIX YHCEI B MECTE
pacIojoXeHus Kypcopa.

KnaBuma «+» CIyXUT JUIsl CMEHBI 3HaKa JECATUYHOIO
qucIa.

KnaBuma «G/n» CIOyXHT A0 OKOHYAHHS BBOJA
AECATUYHOTO 4YHUCla C JOOaBICHHEM K EIUHHIE
H3MEpEHNA NPUCTABKH I" (Cura) x10° wmm n (nano)
x107". Kakas u3 1ByX MPHUCTAaBOK OYyJeT MCIIOJIb30BaHa,
OIPEEISACTCS] TUTIOM BBOAMMBIX JaHHBIX.

KnaBuma «M/u» CIOyXKHT A0 OKOHYAHHS BBOJA
AECATUYHOTO 4YHUCla C JOOaBICHHEM K EIUHHIE
msmepenus npucraku M (Mera) x10° win i (Mukpo)
x107°. Kaxast u3 1ByX MPHCTABOK OYIET HCIONb30BAHA,
OIPEEISACTCS] TUTIOM BBOAMMBIX JaHHBIX.

KnaBuma «k/m» CIyXMT [UIs OKOHYAaHHS BBOJA
AECATUYHOTO 4YHUCla C JOOaBICHHEM K EIUHHIE
m3Mepennsi npuctaBkd K (xmmo) X10° mwm m (M)
x107°, Kakast u3 1ByX MPHCTABOK OYIET HCIONb30BAHA,
OIPEEISACTCS] TUTIOM BBOAMMBIX JaHHBIX.

KnaBuma «x1» CHOyXKUT JUIsi OKOHYAaHHS BBOJA
JeCSITUYHOTO dYnciaa Oe3 100aBleHUs TPHUCTABKH K
enuHuIle u3MepeHus. JlaHHas KJIaBUIIA HKBUBAJICHTHA
KJIaBHUIIIE «Enter».
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Knasumia
«Back»

KnaBumia
«Esc»

=2

Knasumia
«Enter»

Knasumia
«Home»

KiaBumia «Back» ynansieT CUMBOIJI ClieBa OT Kypcopa.

Knasuma «Esc» 1eHCTBYET CIEeIyIOUIMM CIIOCOO0M:

- Ecam ecTth axkTUBHOE TIIOJIC BBOJAa JOJaHHBIX -—
OTMCHACT BECCHb HpC[[I:IIIYH_II/Iﬁ BBO/JI, BO3BpalacT
3Ha4YCHUC I10J14 A0 BBOAA I_[I/I(bp njIn CUMBOJIOB.

= Nuaue nepememiaer Ha NpeabIayIlIMil YPOBEHb
HEpapXUu MEHIO POIPAMMHBIX KHOIIOK.

Knasuia «Enter» IeHCTBYET CIETyIOIUM CIIOCOOOM:

= Ecimu ecTtp akTHBHOE MHOJ€ BBOJA OAHHBIX —
3aBeplIacT BBOJ, NPHUCBAMBAECT HOBOE IOJIIO
BBOJA.

= NHauye ocymiecTBiasieT HaXkaTue IIPOrpaMMHON
KHOIIKH, BBIJICJICHHON TEMHBIM LIBETOM.

KnaBumia «Home» EeHCTBYET CIIEIYIOMIUM CIIOCOOOM:

- Ecnu ectp akTHBHOE IIOJIE BBOJAa JOJaHHBIX -—
nepeMemacT KypCcop B Ha4aJio IoJid.

= NHaye nepemeniacT Ha IVIaBHBIA YPOBEHb MEHIO
IIPOrPaMMHBIX KHOIIOK.

2.3.7 Kiasumm HaBUTranun

Lw_.

©

Knapumm HaBuranmm «BBepx» U «BHWU3» JIEUCTBYIOT
CJIETYIOIIUM CIIOCOOOM:

- Ecnn ectp akTMBHOE IIOJIE BBOJA YHMCIIOBBIX
JAHHBIX — OCYIIECTBIISET MPOKPYTKY YHUCIOBBIX
naHHbIX. CTpesnka BBEpPX YBEJIWYMBAET YHUCIO,
CTpeJIKa BHU3 — YMEHBILIACT YUCIIO.

. Ecnu ecTh akTHBHOE MEHIO — TEpEMEIIaeT BEIOOD
MEHIO.

- Nuaue nepemMeniacT BBIOOD MaHEeIU
IIPOrPaMMHBIX KHOIIOK.
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Knasumm HaBUT'allUU «BJfieBO» U «BNpPaBO» ,Z[eﬁCTByIOT
CJIETYIOIIUM CIIOCOOOM:

- Ecnu ectp akTMBHOE IIOJIE BBOJA YHMCIIOBBIX
JAHHBIX — IIepeMellaeT Kypcop BHYTPH IIOJIS
JAHHBIX.

. Ecnmn  akTMBHpOBAaHO  TJIABHOE  MEHIO  —
MEepEeMENIAET K CIEAYIOLIEMY BBINAJAOLIEMY
MEHIO.

. WNuaue crpenka BIEBO  IepeMelIaeT  Ha
NPEAbIAYIIUNA  YpOBEHb  HEpPApXUU  MEHIO
IIPOrpaMMHBIX KHOIIOK, a CTpE€JKa BIPaBO — Ha
BJIO)KEHHBI ~ ypOBEHb  HMEPAPXUU  MEHIO
IIPOrPaMMHBIX KHOIIOK.

2.3.8 Bpamaromasics pyuka

2.3.9 Paszvemsr USB

[Ipumeuanue

Bpamaromasica  pydyka  ACMCTBYET  CIIEAYIOLIUM
CII0COOOM:

- Ecnn ectb  akTUBHOE IIOJIE BBOJA YHCIIOBBIX
JAHHBIX — OCYIIECTBIISAET MPOKPYTKY YHUCIOBBIX
naHHblX. [Ipu BpameHun 1o 4acoBOM CTpEIKe
YBEJIIMYMBACT JAHHBIC, IPOTUB YAaCOBOM CTPEIIKU
— YMEHBILAET JaHHBIE.

- Nuaue nepemMeniacT BBIOOD MIaHEeIU
IIPOrPaMMHBIX KHOIIOK.

Pazvembl USB ciyxaT A MOAKITIOUEHUS Pa3IdYHBIX
nepudepuitneix USB yctpoiicts, Takux kak Flash —
NaMsTh, MBIIIb, KJIABUATypa, IPUHTED.

[MoxmioYeHusl MBIIIU ¥ KJIABHATYPhl K pazbeMaMu
mini-DIN (PS/2), npunTepa k pazbemy napajieabHbIH
HOPT — NPOM3BOAUTCS HA 33a]JHEH ITaHEId U3MEPUTEIIS.
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2.3.10 H3mepuTtenbHBIC MTOPTHI

POAT 1
2
12

IIpumeuanue

Buumanue!

W3mepurenbHbie mopTl 1 U 2 CO CBETOAMOAHBIMH
MHAMKAaTOpaMu ocHameHbl pazbemamu S50 Q tum N.
W3mepuTenbHble MOPTHI CIyXKaT A MOJIKIIOYECHUS
HCCIEAYEMOI0 ycTpoMcTBa. M3MmepuTenbHbI OPT
BBICTYIAET KaK B KauyecTBE UCTOYHUKA
CTUMYJIUPYIOIIETO paguo4acTOTHOIO CUTrHaia, Tak U B
KAauecTBE IPUEMHUKA CHUTHajla OT HCCIEAYEMOro
ycrpoiictBa. Tonbko OIWH TOPT MOXKET OBITH
OJIHOBPEMEHHO MCTOYHUKOM CHUTHAJA.

[Ipy noAKIIOYEHUHN K OJTHOMY U3MEPUTEIBHOMY HOPTY
BO3MOXHO HW3MEPEHHE XapaKTEPUCTHK OTPAKCHUS
UCCIIETyeMOT0 YCTPOMCTBA: S11 HITH Spo.

[Tpu moAKIIOYEeHUH K 000MM M3MEPUTENILHBIM MOPTaM
BO3MO>KHO M3MEPEHUE MOJHOM MaTpUIbl S-TIapaMeTpoB
HCCIIEyEMOI0 YCTPONCTBA.

CBGTOI{I/IO,Z[HBIﬁ HHAUKATOPp CJHIYXUT IOJId HWHIAUKAIIUU
HU3MCPUTCIBLHOTO nopra, KOTOpBIﬁ SABJIACTCA
HCTOYHUKOM pauOYaCTOTHOI'O CUTHAJIA.

[IpeBblicHHE MAaKCUMAaJIbHOM BXOJHOW MOILHOCTH
pagvMoyYacTOTHOIO  CHTHaJa WIM  MaKCHUMaJIbHOIO
IIOCTOSIHHOTO HAIIPSDKEHHMs], YKA3aHHBIX Ha JIMLEBOU
[IAHEIIU MOJKET IPUBECTH K BBIXOAY H3MEPUTENS U3
CTpOSL.
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2.4 [epemuss nanens: «O030p — 304/1»

OOwmwmit Bua mepennedt nmanenu mameputens «O03op — 304/1» mpencraBieH Ha

pucyHke 2.2.
CBeToaAnoaHbIN CseToamoaHbIi
MHOVKATOP WHOWKaTOp
aKTVUBHOTO nopTa aKTMBHOTO NnopTa
OBZO0R-304/1 [>]PIANAR
@)

- m,\ A 720 tBm B 35 V.06 Mix M SUNG Dieharps EAT 4

(e
N
-

AsmeputenbHble  BbiknovaTens
noptel 1 1 2 nUTaHnA

Pucynok 2.2. Ilepenusis nanenb uzmepurens «O63o0p — 304/1»

2.4.1 BeIxiaroyarenb IMTATAHUS

Brikimouarenb OUTaHUS CIIYXKUT JJId BKIIIOUCHUS /
BBIKJIFOUCHUA TUTAHUSA U3MCPUTCIIA.

BxiroueHne WM BBIKIIIOUYEHHE MHUTAHUS H3MEPUTEIIs
BO3MOXKHO B J1000#f MomeHT Bpemenu. Ilpu
BKJIIOYEHUU THUTAHUS U3MEPUTENs, MOJKIIOUEHHOTO K
KoMmmbloTepy, mporpamma Obzor304.exe mpowusBogut
3arpy3Ky — MHUKpomporpamMM B usMepurenb. Ilo
OKOHYAHHUIO 3arpy3kH, 4epe3 3—5 CeKyH]I M3MepuTelb
rOTOB K paborTe.
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IIpumeuanue

IIpu nepBOM BKJIFOUEHUU U3MEPUTENS, aBTOMAaTUUYECKU
BBITIOJIHSAETCS TMpOIeaypa YCTaHOBKU apaiiepa USB.
VYcraHoBKa JpaiiBepa MOJpoOHO omucaHa B pasfene
2.2. Ilpouenypa yCTaHOBKHM  JpaiiBepa  MOXET
noTpeboBaTbcsl Ha HEKOTOPBIX KOMIBIOTEpPAX MpHU
u3MeHennu nopta USB.

2.4.2 V3mepuTenbHBIC MOPTHI

POAT 1
2
12

®

I/I3MepI/ITeHBHBIe NOPThI U CBECTOAUOAHBIC NHAUKATOPHI
B Moaudukanuax usmepureneir «O63op — 304» u

«O0030p — 304/1» uaeHTUYHBI W OMHCAHBI B pasjeie
2.3.10.
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2. [MogroroBka k padote

2.5 3anuss manens: O630p—-304

OOmmii Bun 3amaHel manenu usmeputens «O0630p — 304» mpencraBieH Ha pUCYHKE
2.3. OnucaHue OTICIBHBIX JIEMEHTOB 3a/{HEW TTAHEIU MPEJICTABICHO HIKE.

Pastem Pasbem BeHTunaTop Pasbem
GPIB BHELLHEN nopTa
(onuma) «MbILLWY» TUMA Ethernet

Mini-DIN

PasbeM Pasbem Pasbem Pasbem ang
BHELUHEN |\ MapannenbHoro | BHELWHEro [/  MOAKMYEHUs
aBUaTypbl nopTa VGA CeTeBoro
Tmng Mini-DIN npuHTEpPa MOHUTOpA

Pa3bem PasbeM Pasbem Pasbem
BbIX0Ja BXOJa BXoAa pe3epBHOTO
BHYTPEHHEro BHELLHEr0 BHELLUHEro nopta
OMOPHOro OMOPHOro  3anycka
reHepatopa  reHepaTtopa CKaHWpOBaHusi
10 My 10 My

Pucynoxk 2.3. 3aanss nanens nzmepurens «0O63op — 304»

2.5.1 Pa3zpem mis MOAKITIOYCHUS CETEBOTO IITHYPa

Pazpem mpenHasHaueH Ui TMOJAKIIOYEHUS CETEBOTO
mHypa nmutanust 220V 50 I'o.
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Buumanue B 3KCTpeHHBIX CUTyalUsX, C LENbIO NPEAOTBPALLEHUS
MIOPAKECHUS JJIEKTPUYECKUM TOKOM WM Ui APYTHX
AHAJIOTUYHBIX LEJEH CIENYET BBLACPHYTh CETEBOU
LIHYp M3 CETEBOM PO3ETKH WIM U3 PO3ETKU Ha 3aJHEU
MIaHEJIU U3MEPUTEIIA.

2.5.2 Pazpem GPIB (Omius)

Wurepdeiic GPIB (General Purpose Interface Bus)
MO3BOJIIET BHEIIHEMY KOHTpOJUIepY (KOMIIBIOTEPY)
OCYIIECTBIISATh yNpPaBJICHHE M TIOJy4aTh JaHHBIC.
[TocraBnsiercs M0 OTACTBHOMY 3aKa3y.

2.5.3 Pa3zbembl KJIaBHATYPHI U MBIIIH

Pazpembr wmaBuatypel u  Mmbimu  tana  Mini-DIN
CIYXaT Uil TOJKIIOYCHUS BHEIIHEHW KIABHATYPhl U
MBIIIA A7 TOBBIIMICHUS  yHIOOCTBa  pabOTBl  C
u3MepureneM. [logpobHee mpuemsl pabOThI C MBIIIBIO
omnucansl B pazaene 4.3.

2.5.4 Paszpem nmapajuieabHOIO IOPTa MPUHTEpa

25 — KOHTaKTHBIH TapalsieNbHBIA TOPT  JAJA
IIOJKJIFOUEHUS CTaHJaPTHOTO IIPUHTEPA.

2.5.5 Paspem BHemHero VGA MoHHTOpa

15 - KOHTaKTHBIA MNOPT [N  MOAKITIOYCHUS
crangaptHoro VGA monuropa. Buemnmit VGA
MOHHUTOP MOXKET HCIIONB30BAaThCS ISl AyOIMpOBaHUS
BBIBOJUMON HH(OpMAMM HAa MOHHUTOP OOJIBIIETO
pasmepa.

2.5.6 Pa3pem mopta Ethernet

[Topr Ethernet mnpennasHadeH mus  BKIIOYCHUS
u3Mmeputens B okanbHyto cetb (LAN). Coenunenue ¢
JOKaJbHOW  CEThI0O  TO3BOJIIET  OCYILIECTBIISTH
yIpaBJeHUE MPUOOPOM MOJIydYaTh JaHHBIE C MIOMOILBIO
BHEIITHET0 KOMITBIOTEPA.
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2.5.7 Pa3zpem BXoJa BHENTHETO 3aITycKa

PazbeM g DOAKIIOYCHMS HCTOYHHMKA CHTHaja
BHEIIIHETO 3amycka. Bxoj Tpurrepa nansi BHELIHETO
3amycka, «BNC» — rue3no. Bxomusie curnanst TTJI
COBMECTHMBIE, ammumTygoi ot 3 B 1m0 5 B,
MUHHUMAJIBHOW JUIMTENbHOCTBIO 1 Mkc. BxomHoe
comnpotusiieHre He meHee 10 kOm.

2.5.8 Pa3zpem Bxojaa BHemTHeTo onmopHOro reaeparopa 10 MI'ig

Yactora BHemHero omopHoro reneparopa 10 MI,
BXONHOU ypoBeHb 2 nab/MBt + 2 1b, BxomHoe
compotuBiienne mo Bxony «10 MI'm» 50 Om. Tun
BXOJIHOTO pa3zbéma «BNC» — ruesno.

2.5.9 Pa3zpem BeIX0/a BHYTpEHHETO OMIOpHOTO TeHepaTopa 10 MI'y

YpoBeHb BBIXOJHOTO CHTHAJIa OMOPHOTO T'eHEepaTopa,
Ha Harpy3ke 50 Owm, 3 n1b/MBT +2 nb. Tun BeIXOIHOTO
pa3zbpéma «OUT 10 MHz», «<BNC» — rue3no.
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2.6 3annss nanenb: O030p—304/1

OOwmwmit Bua 3aaHet nanenu naMeputens «0O03o0p — 304/1» npencraBieH Ha PUCYHKE
2.4. Onucanue OTAEIbHBIX 3JIEMEHTOB 3a/IHEH MMaHeNu MPEICTaBICHO HUXKE.

Pasbem PasbeM
BbIXoda pe3epBHOro
BHYTPEHHEro nopta
OMOPHOro Pasbem
reHepatopa 10 My USB

.

Pasbem gns Pasbem Pa3sbem
MoAKMioYeHus BX0Ja BXxoda
CeTeBOr0  BHELLHEro BHeLUHero
LWHypa OMOPHOro  3anycka
reHepatopa CKaHWMPOBaHWSA
10 My

Pucynok 2.4. 3agnss nanens u3mepurens «O63op — 304/1»

2.6.1 Pazpem mis MOAKITIOYCHHS CETEBOTO IIHYPa

Pazpem mpenHasHaueH Ui TMOJAKIIOYEHUS CETEBOTO
mHypa nmutanus 220V 50 .

2.6.2 Pa3zpem BBIX0/a BHYTPEHHETO OmIOpHOTO TeHepaTopa 10 MI'iy

YpoBeHb BBIXOJHOTO CHUTHAJIa OMOPHOTO T'eHEepaTopa,
Ha Harpy3ke 50 Om, 3 n1b/MBT +2 nb. Tun BeIXOHHOTO
pa3bpéma «OUT 10 MHz», «<BNC» — rue3no.
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2.6.3 Pa3zpem Bxoja BHemTHETo onmopHOro reaeparopa 10 MI'ig

Yactora BHemHero omopHoro reneparopa 10 MI,
BXOMHOU ypoBeHb 2 nab/MBt + 2 1b, BxomHoe
compotuBiienne mo Bxony «10 MI'm» 50 Om. Tun
BXOJHOTO pa3zbéma «BNC» — ruesno.

2.6.4 Pa3zpem BXOJa BHEITHETO 3aITycKa

2.6.5 Paszsem USB

PazbeM g8 DOAKIIOYCHMS HCTOYHHMKA CHTHaja
BHEIIIHETO 3amycka. Bxoj Tpurrepa nansi BHELIHETO
3amycka, «BNC» — rue3no. Bxomusie curnamst TTJI
COBMECTHMBIE, ammumTygoi ot 3 B 1m0 5 B,
MUHHUMAJIBHOW JUIMTENbHOCTBIO 1 Mkc. BxomHoe
conpotusiieHre He meHee 10 kOm.

Pazpem s moakmiodyeHuss npuOopa K BHEIIHEMY
KOMIIBIOTEPY, HCIIOIHSAOIIEMY IIpOrpaMMy
U3MEPUTEIISL.

53



3 bricTpoe Hawamo paboTs

B nanHoM paszzene mpuBeneH mpuMep ceaHca paOoThl ¢ m3MepureneM. llokazaHbl
OCHOBHBIC TPHEMbI pabOTBl C M3MEPUTENIIEM IPH H3MEPEHUU XapaKTEePUCTHK
Kod(uimeHTa oTpaxkeHus wuccienyemoro ycrpoiictea (MY). UsmepsitoTcs nBe
xapaktepuctuku orpaxenus 1Y: KCBH wu ¢aza koapduunenta orpaxxeHus.

[Tpu uzmepennun ko3 uimeHTa oTpakeHuss UCIOIb3YETCsl OJUH MOPT U3MEPUTEIS.
N3mepurens nepemaer CTUMYJIHMPYIOLIUMN curHan Ha Bxod MY u npuHumaer
OTpa’keHHYIO BoJIHY. Beixon MY mpu 3TOM, Kak mpaBuiIo, AOJDKEH OBITh HarpyXeH
Ha COTJIaCOBaHHYIO Harpys3ky. [losyueHHbIE pe3yibTaThl W3MEPEHUS MOTYT OBITh
IpeCTaBJICHbI B pa3nnyHbIX opMmaTax: B janHoM npumepe KCBH u da3a.

TunoBas cxema u3MepeHus: kodpduuuenra orpaxenus MY mokazana Ha puUCyHKE
3.1.

0O0OD0OooOoooooo

ny

Pucynok 3.1. Cxema u3MepeHus OTpaxeHus

s usmepennst KCBH u ¢asbr kosddunmenta orpaxkenus 1Y, B nanHOM npumepe
MIPOM3BOATCS CIEAYIOIIUE ICHCTBUS:

* JloaroToBka u3MepuTelIs K M3MEPEHUI0 K03(duiimenTa oTpakeHus;

* VYcraHoBKa IapaMETPOB CTUMYJUPYIOLIETO CHUTHaJNA. JHana3oH
4acTOT, YUCIIO TOYEK;

=  VYcra"noBka nojocsl I14;

* VYcraHOBKA yucia rpaduKoB — 2, Ha3HaYeHUE TpapuKaM U3MepseMOro
napameTpa u (opmaTa npeacTaBICHHS;

* VYcraHoBka mMaciitada rpaguKos;



=  KanubpoBka u3mMepuTes A1 MPOBEACHNUS U3MEPEHUH KodpuirenTa
OTpa’KEHHS;

* UccnenoBaune KCBH wu ¢asel koadpduuueHta orpakeHus ¢
MOMOIIIbIO MAapKEPOB.

IIpumeuanue B nmanHoM pasnene uid  ynpaBieHUs H3MEPUTEIIEM
HCIIOJIb3YETCSl TaHENIb IPOIPAMMHBIX KHOIIOK B IPaBOi
4acTu »JKpaHa. l3Mmepurenbs HMeeT TakxkKe Apyrue
3JIEMEHTHI YIPaBJICHUs HA SKpaHE U NepeHEN MMaHemHu,
NpeACTaBisAomue OBICTPBI  crmoco®  jmocTtyma K
(GYHKIHMSIM U3MEPUTEINSI C TIOMOILBIO MBIIIH (CM. pa3ze
4.3).

3.1 [ToaroToBka M3MepuUTEIs K MPOBEACHUIO U3MEPEHUN OTPAKECHUSL.

Bxiarounte u  nmporpedTe MU3MEpUTENb B TEYEHHE BPEMEHM, YKa3aHHOTO B
TEXHUYECKUX XapaKTEPUCTUKAX.

Omnpenenenue B HuwxHEll wyacTu 53KpaHa pacnoJiaraercs CTpoKa
paboTocnocoOHOCTH cTaryca uM3MepuTensd. B cTpoke craryca HM3MepuTens
U3MEPUTEIS JOJDKHA HMHIUIMpOBaThes Haanuch «l'otoB». Han

CTPOKOM CTaTryca pacIlOJIOKEHAa CTpOKa craryca
KaHaja, B €€ JIEBOM 4YacCTU PACHOJIOKEH WHIUKATOP
CKaHupoBaHus KaHaia. [losocka nHAMKaTOopa JOIKHA
HENPEPBIBHO MEPEMELIATHCS.

[MopxmrounTe K w3MepurenbHOMy mopTy 1 mpubopa uccieayeMoe YCTPOUCTBO.
Hcnonp3yiiTe kabenu u agantepbl, HEOOXOIUMBIC ISl MOIKIIOYeHUS Bxoaa UY k
nopty npubopa. B cinydsae ecniu MY umeer Bxon tuma N (Buiika), TO BO3MOKHO
HEMOCPEICTBEeHHOE MOIKIIoueHre MY K u3MepUTensHOMY MOPTY Npudopa.
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3. beicTpoe Hauano paboTel

3.2 HavanbHas ycraHOBKa.

Ilepen mpoBeneHueM ceaHca U3MEPEHMHM PEKOMEHAYETCS NPUBECTH U3MEPUTEIH B
HayaJpHOE cocrosiHue. IlapaMmeTpsl HayanbHOIO COCTOSIHMSL — OIIPENENIEHBI B
npwioxeHuu 1.

I[JISI NPpUBCACHUA U3MCPUTCIIA B HAYAJIbHOC COCTOSIHUC
HaXMMTEC [IPOTrPaMMHBIC KHOIIKH.

Cucrtema > HayanbHas yctaHoBKa > [a
Aa

3.3 YcTaHOBKa MapaMeTpoB CTUMYJIHPYIOIIETO CUTHATIA.

[Tocrne ycTaHOBKM B Ha4allbHOE COCTOSHUE MapaMEeTPhl CTUMYIUPYIOLIETO CHTHAIA
UMEIOT clieayroniee 3HadeHwe: auama3oH dactor oT 0.3 MIm go 3.2 I'Tu, 3akon
CKaHUPOBAHHUS I10 YACTOTE — TUHEHHBIH, uncio Touek — 201, momaOoCTh — 0 1bwMm.

B nannom npumepe ycranaBnuBaetcs quana3zoH yactot ot 10 MI' o 3 I'Tw.

JlJis ycTaHOBKM HIDKHEH 9acToThl quana3ona 10 Ml —
ST Ha)XMHUTEC IIPOTPAaMMHBIC KHOIIKH.

Ctumyn > Ctaprt

CTapT

10 MMy 3areM HabepuTe Ha KIaBUAType «1», «O». 3aBepuinTe
BBOJI HOKATUEM Ha KJIABHUIIH: «M/U» (I «M»).

- Jlyist ycTaHOBKM BepxHe# dacToTel amanazona 3 [T —

3Ty Ha)KMUTE IPOTPAMMHBIE KHOTIKHU:

Ctumyn > Cton

3aTeM HabepuTe Ha KIIaBHAType «3». 3aBEpIIUTE BBOJ
Ha)KaTHEM Ha KJIaBUIIHU: «G/n» (1au «M»).

JUis BO3Bpara B INIABHOE MEHIO HAKMUTE BEPXHIOKO
IIPOTPaMMHYIO KHOIIKY CUHETO L[BETA.
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3. beicTpoe Hauano paboTel

3.4 YcranoBka nojiocs! 114,

B nannom npumepe ycranasnuBaetcs mosioca I[TH 3 kI .

DHNe TpauHAa

Hns  ycranoBku moiocsl MY 3 kxl'm — Haxmute
IIPOrPaMMHBIE KHOIIKH:

dunbtpauma > NMonoca N4

Monoca M4
Sk 3aremM HabepuTe Ha KJIABUATYype «3». 3aBEpILIUTE BBOJ
Ha)KaTHEM Ha KJIABUIIH «X1» U «Enter»
I[J'IH BO3BpaTa B TIJIaBHOC MCHIO HAXMHUTC BCPXHIOIO
IIPOTPaMMHYIO KHOIIKY CHHET'O [BETA.
3.5 VYcranoBka yucia rpadukoB, BEIOOpP U3MEPSIEMOTO MapaMeTpa u

dhopMara mpeacTaBICHUS

B nanHOM mpumepe MCHOJB3YIOTCS ABa rpaduka — JUIsi OJTHOBPEMEHHOW MHIMKAIIIH
Ha 3kpase 1Byx napametpoB: KCBH u ¢a3sl koadduunenTa oTpaskeHusl.

Hycno rpadHKos

1

JUis  yCTaHOBKM uucia TpaukoB — HAKMUTE
IIPOrPaMMHBIE KHOIIKH:

Ungukauyma > Yuncno rpachmkoB > 2

JUis BO3Bpara B INIABHOE MEHIO HAKMHUTE BEPXHIOKO
IIPOTPaMMHYIO KHOIIKY CHHET'O [BETA.

[lepen m3aMeHeHHWEM MapaMeTpoB BTOPOro Tpaduka HEOOXOAWMO BHIOpaTH €ro B

Ka4C€CTBC aKTUBHOI'O.

AKTHE, rpadke

1

Jlnst BeIOOpa BTOpOTo rpaduka B KaUeCTBE aKTUBHOTO —
Ha)XMHTE NIPOT'PAMMHBIE KHOIIKH:

MHgukauma > AKTUMBHbIN rpaduk/kaHan > AKTUBHbIN
rpadmk > 2

JUis BO3Bpara B INIABHOE MEHIO HAKMUTE BEPXHIOKO
IIPOTPaMMHYIO KHOIIKY CHHET'O I[BETA.
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3. beictpoe Havasio paboTsI

Bropomy rpaduky HE00X0IMMO HAa3HAYUTH W3MEPAEMBIN MapaMeTp — Sii, MEpBOMY
rpaduKy JaHHBIH MapaMeTp YCTAHOBJIEH MOCJIe HA4YalbHON YCTaHOBKH.

Jis Ha3HaueHHWs AaKTUBHOMY TpaduKy H3MEpseMOro
rapaMeTpa — HOKMHUTE IPOrPaMMHBIE KHOIIKH:

MzMepeHHe

U3mepeHue > S11
S11

3areM HEOOXOJMMO YCTaHOBUTH IMepBOMY rpaduky ¢opmar NUpeACTaBICHUS —
KCBH, a Bropomy — (a3a.

Jlnst BBIOOpa popmMaTa aKTUBHOTO Tpaduka — HAKMUTE
P —— MPOTPAMMHBIE KHOTIKH:

popHat

®opwmar > KCBH (17151 mepBoro rpaduka),
FCEH
®opmart > dasa (U1 BTOPOro rpaduka).
Paza
IIpumeuanue [lepen n3menenuem popmata rpaduka Ha3HAUBTE €TI0 B
Ka4yeCcTBE aKTUBHOI'O KaK IT0Ka3aHO BBIIIIE.
3.6 YcranoBka Maciitaba rpadukoB

Hnst ynoOGctBa paboThl MacmTad TpadhuKOB H3MEHSETCS C TOMOIIBI0 (DYHKITUH
aBTOMacIITaOUpPOBAHUSL.

Jis  yctaHoBKM Macmitaba akTHBHOTO Tpaduka B
el aBTOMAaTHYECKOM PEKHUME — HAXMHUTE MPOTrpaMMHBIE
KHOIIKH.

MacwTab > ABTO MacLiTab
AETO MacLTah

[Ipumeuanue [Tepen n3menenuem dpopmara rpadvka Ha3HAYBTE €TO B
KaueCcTBE aKTUBHOI'O KaK MOKa3aHO BBILIE.
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3.7 KanmubpoBka wu3meputTenss s NOPOBEACHUS  U3MEPEHUI
KO3 uIMeHTa OTpaKEHUS

KannOpoBka n3MepHUTEIbHON YCTaHOBKH, BKJIIOUaroUiel mpubop, kalenu u apyrue
YCTPOHCTBa,  OOEClEUMBAIOUIME  IMOJKIIOUYEHHE  HCCIEAYEMOro  YCTPOWCTBa,
MO3BOJISICT 3HAYUTEIBHO CHU3UTH MOTPEITHOCTh U3MEPEHHUS.

J11s OCYIIECTBIICHUS MTOTHON OJHOTIOPTOBON KATMOPOBKHM HEOOXOAUMO TIOITOTOBUTH
KOMIUIEKT KaauOpoBouHbIX Mep: K3, XX, narpyska. KoMIiekT kamOpoBOYHBIX Mep
MMEEeT HAaMMEHOBAaHUME M XapaKTEePU3YeTCs YUCIOBBIMHU mapamerpamu Mmep. s
OCYILIECTBIICHHUS KOPPEKTHOW TPOIEAyphl KATHOPOBKM HEOOXOIUMO MPaBUIHLHO
BBIOpAThH TUI KOMILJIEKTA MEP B MIPOrPaMMe.

Bo Bpems mpoueaypsl MOJHOW OJHONOPTOBOM KAIMOPOBKM MEphl IO OYepeau
MOJIKITIOYAIOTCS K TIOPTY U3MEPHUTEIs, KaK MOKa3aHO Ha pUCYHKe 3.2.

000000000000

Pucynok 3.2. Cxema NOJIHOM 0OAHOTIOPTOBON KaTUOPOBKU

[Tepen ocymiecTBICHUEM U3MEPEHUN Mep HEOOXOIUMO BHIOpaTh KOMIUIEKT Mep. B
JTaHHOM TIpHMepe BeiOupaeTcs komiuiekt mep Agilent 85032E.

Jlnst BBIOOpa KOMILJIEKTa MEp Ha)KMHUTE HPOTrpaMMHBIE
KanvbpoBtka KHOIKH:

Kanu6poBka > KomnnekTt mep

KomMnnekT mep |
1. B5032B/E

3arem BbIOepUTE M3 TAOIMIIBI B HUKHEW 4acTH SKpaHa
UCTIOJIb3YEMbIH KOMILIEKT MEp.
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Jlnist OCyIIecTBICHUS TOJIHOM OJHONOPTOBOW KATMOPOBKM HEOOXOAWMO IPOBECTH
U3MEpEHUsT TpeX Mep, IOClIe Yero pacCUUTHIBAETCS TalnMIa KaauOpOBOUYHBIX
KOA(PULMEHTOB M COXpaHsIeTCs B MaMATU u3Mepurens. Ilepen noaxioueHuemM Mep,
OTCOEIMHUTE UCCIIEAYEMOE YCTPOMCTBO OT ITOPTA U3MEPUTEIIS.

Hns OCYILIECTBJIEHUSA MOJIHOM OJHOTIOPTOBOM
1, 85032B/E KaJII/I6p0BKI/I HAXXMUTC OPOrpaMMHBIC KHOIIKH.

ManH, 1-nopT.

KanubpoBka > KanubpoBatb > [lonH. 1-nopr.

- KanmbpoBka
Open -M-
[Topkmrounte Mepy XX M HaXKMHUTE INPOrPaMMHYIO
KHOIIKY XX
K3
SherEls [Moakmrounte Mepy K3 W HakMHUTE NOPOrpaMMHYIO
KHOIIKY K3
Harpyska
Broadband [MonkmounTte  Mepy  Harpyska M HaXMHUTE
NpOrpaMMHYIO KHOTIKY Harpyska
TIPHHMEHHTE JIinst 3aBeplieHHs KaauOPOBKM M pacyera TaOIUIbI

KaJTHOpPOBOYHBIX KO3 PHUIMEHTOB HaXMUTE
IIPOTPaMMHYIO KHOIIKY MpUMeHUTb

IToaximrouuTe CHOBA UCCIEAYEMOE YCTPOMCTBO K IOPTY U3MEPUTEIIS.

3.8 UccnenoBanne KCBH u ¢a3pl koadduimenta oTpakeHus c
MIOMOIIIbIO MapKEPOB.

B nanHOM paszene moka3aHO Kak C IOMOIIbI0 MapKepoB ONpPECTUTh 3HAYCHHE
M3MEPSIeMOI BEJTMUMHBI B TPEX YaCTOTHBIX TOUYKaX. Buja sxkpaHa u3mepuTens nokasaH
Ha pucyHke 3.3. B kauecTBe HcCCIeIyeMOro YCTpOWCTBAa B JaHHOM IIpUMEpe
UCIOJb30BaHa Mepa kKodd¢urmenta otpaxenus ¢ KCBH = 1.2.
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3 00mM E00m S00M

CrapT 10MMy 201 NkH 3k 0 AEmM Cton 3Ty

oMry 1

Pucynox 3.3. IIpumep uzmepenuss KCBH u ¢assl koadduiimenta orpaskeHus

Jns  noOaBieHUss Ha OSKpaHE HOBOTO — Mapkepa
MapkEpe MIPOTrpaMMHBIC KHOIIKH.

Mapkepbl > Jo6aBUTL Mapkep

AoBaEHMTE
— 3areM  BBeAMTE 3HAYEHHME  YacCTOThl  MapKepa.

Hanpumep, ans BBoma wactotel 200 MI'm HaxxmuTe
«2», «0», «0O», «M»

[ToBTOpHTE MPEABIAYIIYI0 NPOLEAYPY ISl YCTAaHOBKH
TPEX MapKepOB B PA3JIMYHBIX YACTOTHBIX TOUYKAX.

[To ymomyaHuio Mapkepbl OTOOpa)KaroTCs TOJIBKO JJIsi aKTMBHOTO Tpaduka. Jlns
MHIMKALUU MapKepoB JBYX TpaUKOB OJHOBPEMEHHO — BKIIIOUHUTE WHIMKALUIO
TaOIUIIBI MapKEPOB.

JIns  BKJIIOYEHHUS TaOJNUIbI MapKepoOB  HAXKMHTE
IIPOTrPaMMHBIE KHOIIKH:

Mapkepbl > CBounctBa > Tabnuua mapkepoB

TabnHua
Mapkepos
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4 VYcraHoBKa mapaMeTpoB U3MEPUTENS

4.1 CrpykTypa u (yHKUIHHU SKpaHa

OOmmii BuA SKpaHa M3MepHUTeNs npuBeleH Ha pucynke 4.1. B manHOoM pasnene
ONMCAHbI CICAYIOLIUE DJIEMEHTHl 3KpaHa! MaHelb IPOrPaMMHBIX KHOIIOK, CTpOKa
MEHIO, CTpOKa cOCTOsiHUS u3Mepurens. OKHO KaHajla ONMCHIBAETCS B CIEIYIOILEM
paszeine.

CTpoka MeHo MaHenb NporpaMMHbIX KHOMOK

IpadmkfiaHan THMYN  OTKEMMKE  VHAMKaUMA  Kanvipoeka  Mapkepel  AHanns  CoxpfBoccT  CMCTeMa

Monocosoi dUneTp 1
LE [RT]
0.00086 [F1]

Cron
1.8y

LleHTp
900, 15 My,

Manoca
1.7997Tu
= a1

/ " ! Toqek
Z00m ] p L2 1. . 5 401
o KHO I |E¥ Crapr 300k W Crton 1.8y

KaHana

THn ckaH.
THHERHBIA

MowHocTE

Tafinnua
CErMEHTOE

33AEpHKa H3M.
Oc

Sanyck
MoETOpHO
b 0oo EE] TEOM S00M 25 SEom G
H3CTOTEI

Q7K.

CTpOKa COCTOAHUA naMmeputens

Pucynox 4.1. O0uuii Buj 5KpaHa u3MepUTes

4.1.1 TlaHenb MPOrpaMMHBIX KHOIOK

[TaHens MpPOrpaMMHBIX KHOIIOK B IIPAaBOM YaCTU DKPaHA SIBISAETCA OCHOBHbIM MEHI0
IIPOrpaMMBl.

IIpumeuanue Crpoka MEHIO B BEpXHEM 4YacTH DJKpaHa sBIISETCA
BCIIOMOTAaTENbHBIM MEHIO, KOTOpOE€ IPENO0CTaBIIACT
ObICTPBI JTOCTYIl K pas3aeraM OCHOBHOIO MEHIO.
BcnomorarenbHoe MEHIO MOKET OBITh OTKJIFOUEHO IS
YBEIUYEHUS 00JIaCTH IpaUuKOB.



OCHOBHOE MEHIO COCTOMT W3 CMEHHBIX MaHeNlel MporpaMMHBIX KHOMOK. Kaxmas
NaHeb MPOrPAMMHBIX KHOIIOK MPEICTaBIIsAET cO00i 0uH pa3zen MeHio. Bee manenu
CBsI3aHbl B MHOTOYPOBHEBYIO CHCTEMY MEHIO U 00ECHEeYMBAIOT JOCTYII KO BCEM
(bYHKLIUSAM U3MEPUTEIIS.

B wmomudukanmumu um3meputens «0630p—304»  ynpaieHue IIPOrpaMMHBIMU
KHOTIKAMH OCYILECTBIsCTCS (DYHKIMOHAIBHBIMHU KJIABHIIAMH, PaCIOJIOKEHHBIMHU
crpaBa OT 3KpaHa, MBIIIbIO, JTMOO ¢ TOMOIIBIO CEHCOPHOTO IKpaHa.

B wmomudukammm wm3meputens «0030p—304/1» ympaBieHue — MPOrpaMMHBIMHU
KHOTIKAMH OCYILECTBIISICTCS MBIIIBIO.

Kpome Toro, ynpaBieHue NporpaMMHbBIMU KHOIIKAMHM BO3MOYHO C KJaBUATypbl IpU
MOMOIIY KJIABHUIIL: «1», «|», «—», «—», «Enter», «<Esc», «<Home».

Hmxe JAaHO ONMCAHHMEC PA3JIMYHBIX THUIIOB IIPOI'PAMMHBIX KHOIIOK:

BepxHusisi mporpamMmmHasi KHOTIKA TPEICTABISIET OO0
Mamck: 3aroJIOBOK MEHIO M CIIYXKUT JJI1 BO3BpaTa Ha BEPXHUU
YpPOBEHb MEHIO. Eciii OHa BbICIIEHAa CHHUM LIBETOM, TO
BBOJI C KIJIaBHaTyphbl HAaIpaBIACTCd HOPOrpaMMHBIM
KHOIIKaM.

Brinenennas mporpaMMHas KHOIKa oOToOpakaercs
TeMHbIM LBeTOM. Haxkartue wiaBumm  «Enter»
BBbI3bIBACT (PYHKIUIO NAaHHOH KHOmNKH. llepemerenue
BBIJICIICHUS. IIPOU3BOAUTCS KIABMUIIAMM «1», «|» HIHU
BpaLIAIOLIEHCs PYYKOH.

Kpyriass ormerka cieBa Ha MPOTPAMMHOM KHOTIKE
Lt 0003HayaeT BHIOPaHHYI (YHKIHIO M3 HECKOIBKHX
BO3MOXHBIX.

OTmeTKa B BHJIE TaJIKU CJIeBa Ha MPOTPAMMHOM KHOIIKE
{  Cratverica 0003HauaeT AaKTHBHYIO (PYHKIUIO, KOTOPYIO MO>KHO
100 BKIIIOYUTH, TUOO OTKIIIOUYHTb.

Crpenka crpaBa Ha HpPOrPaMMHOM KHOIIKE O3HayaeT
Mhic [epexo/] Ha HUKHUN YPOBEHb MEHIO.

TekcroBoe 1moOJ€ B HIKHEH CTPOKM IIPOIPAMMHOMU

MzmepeHre N
coq | KHOIIKY CTY)KHT JUIsl YKa3aHUs BBIOPAHHON (PYHKIIUU.
UucnoBoe mnoje B HUXKHEH CTPOKE MPOrpaMMHOMN
CTapT
200Ky KHOIIKM CJIY>KUT JUISl BBOJA YMCJIOBBIX TAHHBIX.
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[IporpaMmHasi KHOIKAa HAaBUTALMHU MOSBISETCS B TOM
cillydyae, KOrja IaHelb MpPOrpaMMHBIX KHONOK He
BMEIAET BCEX KHOMOK. OHa CIYyKUT AJ1s IEpEMELICHUS
10 MAHEJIU MPOTPAMMHBIX KHOIIOK.

JI1st HaBUTanUU 110 MEHIO IIPOTrPaMMHBIX KHOIIOK KPOME YKa3aHHBIX KIIABHIIL «1», «|»,
BO3MO>KHO HCIIOJIB30BaATh KIIABHUIIIU ««—», «—», «ESC», «HOmMe».

= KnaBuia ««—» BbI3bIBAET NIEPEXO]l HA BEPXHUI YPOBEHb MEHIO.

= KnaBuma «—» BbI3BIBAET MEPEXO] HAa HIKHUW YPOBEHb MEHIO, €CIIU
HMMeEEeTCs BBIJICIICHHAs KIIABUILA CO CTPEIIKOM BIIPABO.

= KnaBuma «Esc» AEMCTBYET aHATIOTUYHO KJIABUILIE «<—».

= KnaBuma «Home» BbI3bIBA€T NEPEXO HA IVIaBHBIN YPOBEHb MEHIO.

[Tpumeuanue VYKka3aHHbIE KJIaBUIIM OCYLIECTBIIAIOT HABUTALMIO IO
MEHIO IIPOIPaMMHBIX KHOMOK B TOM CJIy4ya€, KOI/ia HET
aKTUBHOTO MOJs BBOoJa. B 3ToM ciydae BepxHsd
IpOorpaMMHasi KHOTIKa 0TOOpa)kaeTcsi CHHUM I[BETOM.

4.1.2 Ctpoka MEHIO

Tpacca/taHan  CTeMyn | OTende  MHAMKaUMA  Kanmbpoeka Mapkepel  AHanWs  Coxpf/BoccT  CHCTEMA
WE =11 Amnn nor 10
Eo.0

PopraT
[Lkana

PMNETpAaUHA

Pucynok 4.2. CTpoka MeHIo.

Ctpoka MeHIO pacmojlaraeTcst B BepxHed uwacth OdkpaHa. OnHa sBiseTcs
BCIIOMOTATEJIbHBIM MEHIO U CIYKUT JAJs1 OBICTPOTO JOCTYyINa K paszienaM OCHOBHOTO
MEHIO, a TaKKe TyonupyeT GyHKIMN HanboJiee 4acTo MCIOJIb3YEMbIX MTPOrPaMMHBIX
KHOTIOK. CTpOKa MEHIO MOKET OBITh OTKJIIOUEHA JUIS yBETHUEHHs 00J1acTH IrpaduKoB.
CTtpoka MEHIO yIpaBIIeTCs] MBIIIBIO WM CEHCOPHBIM SKPAHOM.

IIpumeuanue JUis  OTKIIIOYEHMsST ~ CTPOKM  MEHIO  HAaXKMHUTE
IIPOrPaMMHBIE KHOIIKH:

Muaukauyma > CeonctBa > CTpoKa MeHIo
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4.1.3 Ctpoka COCTOSIHUS U3MEPUTEISA

\

[ata n Bpems

CoobweHusn

Pucynok 4.3. Ctpoka COCTOSIHUSI U3MEPHUTEIIS.

CTpoka COCTOSIHUSI U3MEPUTEIIS pacroiaraeTcsl B HIKHEl yacTu skpana. OHa MOXKET
coJiepkKath cieaytomue coooienus (Tadbmua 4.1):

Tabnuna 4.1 CooO1ieHus: B CTPOKE COCTOSIHUSL M3MEPHUTETIS.

HaumeHnoBanue CooOuienue 3HayeHue
110JIs
Cocrosinue He rotos Her cBsi3u mexay DSP u xommbrotepom
DSP
3arpyska Wner 3arpy3ka mporpaMMHOTO OOeCTIeYeHHUs
DSP
loToB DSP paboTtaer B HOpMaJIbHOM pEKUME
CocrosiHue Usmep BrInonHseTcs NUKI CKAHUPOBAHUS
CUCTEMBI
Cton CxaHMpOBaHUE OCTAHOBJICHO
3aIrycka
Brew O>xuziaHue 3anycka CKaHUPOBaHHUS: UCTOYHUK
3aIyCKa — BHEIIHUM CUTHAJ
PyuH O>xuziaHue 3anycka CKaHUPOBaHUS: UCTOYHUK
3alycKa — py4yHOH
Wuha O>xuziaHue 3amycka CKaHUPOBaHUSA: UCTOYHUK
3allycka —  KOMAaHJA YIPAaBJICHHUS 4epes
untepdeiic GPIB wm LAN
KamGpoBka BuinonHeHne | BpimosHseTCsT M3MEpPEHHE — KATHOPOBOYHOMN
KanubpoBKM... Mepbl
BY curnan BY oTkn Crumynupyrotuii BU curaan oTKimoueH
Bremnss BHew. onopa | Bxox BuemrHe#t omoproi uwactotel 10 MI
ornopa BKJIOYEH
OGHOBIEHUE O6GHoOB. oTKN | OGHOBJIEHHE JUCIIES OTKIIOUEHO
JUCIUIES
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CocrosiHue Cuc. kop. oTkn | CrcTeMHast KOPPEKIHS OTKIFOYEHA
CUCTEMHOU
KaTMOPOBKU
Omuoxka Ownbka Ombka 13V kanrubpoBKH MOIIHOCTH.
3aBOJICKOM MOLUHOCTH
KaTHOPOBKH Owmbka cuct. | Ommobka [13V cucTeMHON KamMOPOBKH.
KannbpoBKu
CocrosiHue U3m. MowHoCTK: | [Ipy MOAKIIOYEHHH BHEIIHETO W3MEPHUTEIIS
BHEIIIHETO coobweHne | \iopoctn  uepes USB  mam  mepexox
U3MEPUTEIS USB/GPIB  unaunupyroTcs  CIeAyHOIIHe
MOIITHOCTH COOOIICHHUS: noAkmnioYeHue, owmbkKa

NOAKIMIYEHUsl, roToB, U3MEepeHue, YCT. Hyns,
owmnbKa yCT. HynA.
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4.2 OKHO KaHajIa

OKHO KaHaya CIy)KUT U1 OTOOpa)keHHs pe3y/IbTaToOB U3MEPEHUN B BHJIE TpahuKoB
U YUCIOBBIX BenuuuH. Ha 53kpaHe wu3mepurenss MOXKET ObITh OJHOBPEMEHHO
pasmemieHo 10 16 okxoH. KaxkgomMy OKHY COOTBETCTBYET JIOTMUECKMH KaHall.
Jlornueckuil KaHaja MOXKET OBbITh MPEJICTABICH KaK OTACIbHBIN U3MEPHUTENb, KOTOPBII
uMeeT COOCTBEHHbIE TapaMeTPhl, TAKUE KaK:

* VYCTaHOBKM CTHUMYJIHPYIOILErO CUIHAJIA, TAKME KaK JUAla30H 4acToT,
MOIIHOCTb, 3aKOH CKAaHUPOBaHMUS,

= [lonocy IIY u ycpennenue;
=  KanuOpoBky.
dusnueckuil u3MepuTenb 00padaTHIBACT JOTMUECKUE KaHAMbI 110 OYepe/iu.

B cBoto odepenp B KaXJOM OKHE KaHala MOXET ObITh pazMelieHo 10 16 rpaduxos
u3MepsieMbIX BennyuH. OOmuii Bu OKHA KaHaja MpeACTaBJIeH Ha pucyHke 4.4.

Crtpoka 3aronoBokK KaHana
COCTOAHUA
rpacuka

MonocoEo BT 1

AMOn nor 10
1 AMnn nor &5.

padn
Yyeckas
o6nactb

E00M S00M

[T |E¥ Crapt 300Ky 401 MaH wd00Tw 0 AEm Cron 1.8

CTpOKa COCTOAHUA KaHana

Pucynok 4.4. OxHO kaHana.

4.2.1 3arojoBOK KaHajia

3aroJIoBOK KaHajla CIYXKUT JUIsl BBOJA I0JIb30BATEIbCKOTO KOMMEHTApHsl Ul OKHA
KaHaJa. 3aroJIOBOK Ha4aJbHO OTKIIIOUEH /ISl yBeIMYeHUs1 001acTH rpauKoB.

67




Bxirouenue u BxiroueHre M OTKIIOYEHHE 3arojoBKa IPOU3BOJAMUTCS

OTKJIIOUEHHUE IPOrPaMMHBIMU KHOIIKAMH:

3aroJIoBka UHavkaums > 3aronoBok

PenaktupoBanue ITepexoa K peJaKTHPOBAHUIO 3aI0JOBKA MPOU3BOIUTCS
3aroJioBKa IPOrPaMMHBIMU KHOIIKAMH:

Unpgukauma > PegakTup. 3aronoBok

Bo3mokeH OBICTpBIN mepexoll K pPeIaKkTHPOBAHUIO
3aroJIOBKa IIEITYKOM MBIIIY 10 HEMY

4.2.2 Crtpoka cocTtossHuS Tpaduka

»

n | . .
\ CBoucTBa rpaduka
3HavyeHre ONOpPHOW NIUHUMK
MacwTab rpacduka
dopmart

UsmepsaembIi napameTp

HaunmeHoBaHue rpachuka

Pucynok 4.5. Ctpoka coctosiHus rpaduka.

Ctpoka cocTosiHMS TpaduKa CIYKUT JJIs1 OTOOpaKeHUS HAUMEHOBAaHUS U
napamMeTpoB TrpagukoB. UHCIO CTPOK COCTOSHUS COOTBETCTBYET YMCIY rpadukoB
KaHaJja.

IIpumeuanue C moMOIIBIO CTPOKH COCTOSHUS TI'paduka BO3MOXKHO
ObICTpO€  M3MEpeHHe MapaMeTpoB rpaduka C
HCITIOJIb30BAHUEM MBIIIH, KaK OMHUCaHO B paszene 4.3.
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Kaxxast ctpoka coiepKuT cienyronryto nHpopManuo 06 oJHOM rpaduke KaHaia:

HaumenoBanue rpaduka ot «Mpl» g0 «Mplé». HaummeHnoBanue
aKTHUBHOTO TpadyKa BbIIEJICHO HHBEPCHBIM LIBETOM,;

Wsmepsiemblil nmapamerp: Sy, Sz, Siz, Sz, MO0 aOCOMIOTHBIE
A3MepeHust MoIHocTH A(n), B(n), R1(n), R2(n);

dopmar npeacTaBIeHUs, HAIPUMEDP «AMMA Nor»;

MacmTab rpaduka B eIMHHMIIAX U3MEPEHUs Ha JAEJICHHE, HaIpHMED,
«10.0 pB/»;

3HaueHue onopﬂoﬁ JIMHUY, HampuMmep, «»0.00 ab», rae «»» — 3HaK
OIIOPHOW JIMHUH;

CBoiicTBa rpaduka — CUMBOJIbI, 3aKJIIOUYCHHbIE B KBaJpaTHbIE CKOOKH

(cM. Tabnuty 4.2).

Tabnuua 4.2 3HayeHne CUMBOJIOB B CBOMCTBaxX rpaduxka.

CBolicTBO Cum 3HaueHue
BOJIBI
Koppekuus RO Hopwmanmzaims orpaxkenns mepoit XX
omuboK RS Hopwmanuzaimst orpaxenus: mepoit K3
RT Hopwmanuzanus nepeayn nepeMbIakon
oP OnHOHanpaBIJIeHHAS IByXIIOPTOBasi KAJIMOPOBKA
F1 [TonHast 0HOIOPTOBAsI KAJIMOPOBKA
F2 [Tonnast AByXmoproBasi KAJIMOPOBKA
SMC | CkansipHasi KaTHOpPOBKA CMECHTEICH
[Mpoune Kn Koppekuus npueMHHKA
kanuGpoBKy Km Koppekiiust MOIITHOCTH
AHanmM3 TaHHBIX Z0 [IpeoOpa3zoBaHue UMIEIaHCa TOPTA
Uck HckmroueHue 1emnu
Ber BcrpanBanue nenu
yn V iIMHEeHHE TIopTa
Nuaukanusg Hudvero | I'paduk qaHHBIX
rpaguka A&N | T'paduku TaHHBIX U IAMATH
n I'paduk naMsaTu
OTkn I'padyky TaHHBIX U TAMSTH OTKIIOYEHBI
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Maremarrdeckast A+ Jannbie = Jlannsie + ITaMaTs
oreparus Ha
patl A a-n Jannsie = Jlannbie — [lamsTh
rpadukamu
an Hanusie = Jlanasie * ITamsathb
am Hannbie = Jlannsie / ITamsats
DnexTpuueckas 3ap VYka3aHa He HyJeBasl dJIEKTpUYECKas JUIMHA.
JUTIHA
CrnaxuBaHue Crn CrnaxuBaHnue rpaduka
Bpemennas Cen Cenekuust BO BpeMEHHOM 001acTi
CeJICKIUs
ITpeobpazoBanue Zr ITpeobpazoBaHue BO BXOJHON UMIIEIAHC
napameTpoB .
PaMETp Zt [TpeoOpa3zoBaHue B MPOXOIHON UMITEJAHC
yCTpOWCTBa
Yr [IpeoOpa3zoBaHue BO BXOJJHYIO TPOBOIMMOCTh
Yt IIpeobpazoBaHue B IPOXOJHYIO TPOBOJIUMOCTb
1/s WuBepcust mapamerpa
Ztsh [Ipeobpa3oBaHue B HMIENAHC HSKBUBAJICHTHOTO
IIYHTA
Ytsh | TIpeoGpasoBanue B POBOAUMOCTD
HKBUBAJICHTHOTO ITYHTA
Conj

Onepaum{ KOMITJICKCHOT'O CONIPS?KCHU A
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4.2.3 T'paduyeckas obmactb

I'paduueckast 0651aCTh CHYKUT AJIS pa3MeIieHus rpaduKkoB ¥ HU(POBBIX TaHHBIX.

MonoxeHune

BepTukanbHas Mapkep -
OMOpPHON NIUHUN

LKana

Cratncrtuka

Tekywee
nonoxeHue
cTumyna

E00M

FopusoHTanbHasn Howmep rpachuka
wKana

Pucynox 4.6. I'paduueckas o6macts.
I'paduueckast 0651aCTh COAEPKUT CIACTYIOUINE HIIEMEHTHI:

* Bepmukanvnaa  wxanra. VHaumumpyer — nM@poBble  3HAYCHUS
BEPTUKAJIBHOM IIKaJbl aKTUBHOro rpaduka. Bo3moxHO BHIOpaTh
PEXUM MHIUKAIMK UQPPOBBIX 3HAYEHUN IUI BCeX TpadukoB, OO
OTKJIIOYUTH IIU(PPOBBIC 3HAUCHUS JUIsl yBEIMUYEHHS 00J1acTu rpaduka;

» [opuzonmanvras wkana. IHmuupyeT nuppoBble 3HAYCHUS IIKAIbI
CTUMYJIOB KaHajga (4acToTa, MOIIHOCTh WM Bpems). Bo3MoxHO
OTKJIIOYUTH IIU(PPOBBIC 3HAUCHUS JUIsl yBEIMYEHHS 00J1acTu rpaduka;

= [lonooicenue onoprotl 1unuy. YKa3pIBaeT MOJIOKEHUE ONOPHON JIMHUU
rpaduka;

=  Mapkepvr. WHIMUUpPYIOT 3HAYEHUS U3MEPSAEMOW BEJIMYMHBI B
Pa3IUYHBIX TOYKAX aKTUBHOTO Trpaduka. Bo3MOXHO BBIOpATh PeKUM

MH/IMKALUU MapKepoB JJIs BceX rpa)ukoB OJJTHOBPEMEHHO;

= OyHKUMM  MapKepHBIX  BBIUMCICHHUWU.  cmamucmuka,  nonoca
NPONYCKaHUsi, HePaAGHOMEPHOCb, NOJIOCOBOU PUTLIMP;
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*  Howmep epaguxka. 1103BoI€T NASHTUPHUIUPOBATH TPaPUK MPHU MEUATH
B YepHO-0€JI0M BapHaHTE;

* TekyIiee MOJOXKEHUE CTUMYIUPYIOMIETO CUTHana (MOSBISIETCS, €CIIN
JUTUTENBHOCTh CKaHMPOBaHKS MpeBbIliaeT 1.5 cex);

IIpumeuanue C mnoMompI0 YyKa3aHHBIX D3JEMEHTOB TrpaduyecKon
001acTH BO3MOKHO OBICTpOE YIPaBJIEHHUE MBILIBIO
BCEX IapaMeTpoB rpaduka, Kak ornucaHo B pasaene 4.3

4.2.4 Pa3memenue rpa kOB B OKHE KaHAJA.

Ecnu B OKkHe KaHaja BKIIOYEHO OoJiee OJHOTO rpaduka, TO MOJIb30BaTENb HMEET
BO3MOKHOCTh Pa3MecTUTh uX. OTnenbHble TpaUKH MOTYT 3aHMMaTh OOIIYIO0 4acTh
OKHa KaHana (pucyHOK 4.6), 1100 MOryT OBITh pa3MEIICHBI B OTACIBHBIX YaCTSX
(pucynok 4.7).

CT.OTHE
n=n

400M S00m ir

AMMON nor 5.0000E 1I00E [F1]

224MIL -14.3534F

1c.
10.00

C .00

200mM G00M & 00M S00mM

Pucynox 4.7. [Ipumep pa3zmenieHus IByX rpadukoB B OKHE KaHaJIA.
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4.2.5 Mapkepsl

Mapxkepsl cily’kar I MHAWKALUMU 3HAYCHUM HM3MEpPEHUN B YKa3aHHBIX TOYKaX

rpaduka (puc. 4.8):

DaHHble
Mapkepa

MeTka Ha
rpacuke

MeTka Ha
ocu cTumyna

Pucynok 4.8. Mapkepsl.

Mapxkeps! Hymepytotcest nudpamu ot 1 no 15. OmopHslli Mapkep BMECTO HOMeEpa
o0Oo3Hauaercss CcUMBOJIOM R. AKTHBHBIN Mapkep BBIJENIEH CIEAYIOIIUM 00pa3oM:
HOMEp OTOOpa’kaeTcsi MHBEPCHBIM ILIBETOM, METKa pacrojaraercss Haj rpadukoMm,
METKa CTUMYJIa 3aKpallleHa CIUIOIIHBIM IIBETOM.
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4.2.6 Ctpoka cOCTOSTHUS KaHaja
Ctpoka COCTOSHMS KaHajla pacroJiaraeTcs B HI)KHEH uacTu okHa kaHama. OHa
COZCPKUT CIICAYIOLIHE IIEMEHTHI (prcyHOK 4.9):

KoHeuyHoOe 3HauyeHue cTumyna
CraTtyc ycpegHeHusi (ecrnv BKITHOYEHO)
MowHocTb
Monoca N4
3akoH cKaHMpOBava

|'|_ Kop [Kn [Em [¥TT [Moa Craprt 300 kly, I-1H 3K 0 ABH oi10 Cron 3.2 T

LII/ICHO ToYek
HavyanbHoe 3Ha4YeHue cTMMmyna
MogenupoBaHue oCHacTKU (eCru BKIKOYEHO)
YanvHeHue nopTta (ecrnu BKITHOUYEHO)
Koppekuus MowHOCTH (eCnin BKINOYEHO)
Koppekuus npMeMHUKOB (€Crnu BKIIOYEHO)
Koppekuuun owmbok

MH,D,I/IKaTOp CKaHupoBaHuA

Pucynox 4.9. CTpoka cocTOsIHUS KaHaa.

*  Unouxkamop ckanupoganusi oToOpaxkaeT Oeryuryr IMOJOCKy, Korna
MPOHMCXOIUT OOHOBJICHUE JJAHHBIX KaHAJIa,;

» [Tlome xoppexyus owub0ox TOKa3bpIBaCT OOOOIICHHBIM CTaTyC
KOPPEKIUH OMHUOOK I TpadHKOB S-mapamMeTpoB. 3HaUEHHs JaHHOTO
0JIs1 TpUBE/ICHBI B Tabnuue 4.3;

= [Tlone xoppexyusi npuemHuUK08 TOKA3bIBAET OOOOIIEHHBI CTaTyC
KOPPEKIIUH TPUEMHHUKOB JUIsI TpaduKOB aOCOMIOTHBIX H3MEPEHUM
MOIIIHOCTH. 3HaUEHUs JAHHOTO TOJIsl IPUBEICHBI B Tabnue 4.4,

» [Tlome wxoppexyus mowHocmu TIOKa3bpIBaeT OOOOIICHHBIN CTaTyC
KOPPEKIIMH MOIIHOCTH JJisi BceX rpadukoB. 3HAYCHHS NaHHOTO OIS
npuBeACHHI B Tabmuie 4.5;

» [Tlome yonunenue nopma TOKa3piBaeT OOOOMICHHBIA  CTaTyC
BBINOJIHEHUS JaHHOU (yHKUMU Ais rpadukoB S-mapamerpoB. Ecim
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(GYHKIMS BBIMONHSACTCS s BCeX TpaduKOB, TO WHAUIUPYIOTCS
YepHbIE CHMBOJIBI Ha cepoM QoHe. Ecnu (GyHKIHS BBITOTHACTCS
TOJIBKO JUISl YaCTU TPa(UKOB, TO UHIUIMPYIOTCS OElIbie CHMBOJIBI Ha
KpacHoOM (oHe;

[Tone mooenruposanue ocnacmku NMOKa3bIBa€T OOOOIICHHBIA CTATyC
BBIMIOJIHEHUST JaHHOM ¢yHKuuMu 111 rpadukoB S-mapamerpoB. K
(GyHKLIMSAM MOJAETMPOBAHUS OCHACTKH OTHOCATCS. IpeoOpa3zoBaHUE
UMIeaHCa TOpTa, UCKIIOYEHMs IeNd, BCTpauBaHus uenu. Eciu
(GyHKLUS BBIMONHAETCS A BCeX TpauKOB, TO HHIUIHUPYIOTCS
YepHble CUMBOJIBI Ha cepoMm (one. Ecnu QyHKIUS BBITOIHIETCS
TOJIBKO JJISl YaCTH Ipa)uKoB, TO MHIULMPYIOTCS Oenble CUMBOJIBI Ha
KpacHOM (oHe;

[Tone nauanvrnoe 3nauenue cmumyna CIyx utT i1 UHIUKALIUU U BBOJA
HA4aJbHOIO 3HAYEHWUSA 4YaCTOTHI WA MOIIHOCTHU, B 3aBUCUMOCTU OT
YCTAHOBJIEHHOTO THUIIA CKaHUpOBaHUA. JlaHHOE T1OJIE MOXKHO
IIEPEBECTH B PEXUM HHIAUKALUUM LEHTPAIBHOIO 3HAYECHHs, TOrAa
CIIOBO «CTapT» U3MEHIETCS Ha «LleHTp».

[Tone yucno mouex CAYKUT AN WHIUKAIMKM U BBOJIA YHCIA TOYEK
CKaHUpOBaHUA. YHUCIO TOYEK CKAHUPOBAHHUS  MOXET  OBIThH
ycranoBieHo ot 2 o 10001.

[Tone 3akon cxkanuposanusi CIYKUT IJii WHIUKAIMA W W3MEHEHUS
3aKOHAa CKAaHMPOBAHMs. 3HAYEHHS JaHHOTO TIOJS TIPUBEIEHBI B
Tabaure 4.6;

[Tone nonoca I19 cnyuT i UHIUKAIMK U TEPEKITIOYCHUS TIOJIOCHI
ITY. IMonoca ITY mosxeT O6bITh ycTanoBiena ot 1 'y mo 30 kI ;

Ilone MowHoCcmy  CIY)XUT JUIA HWHAWUKAIIMKU W BBOJA BBIXOJIHOM
MOIITHOCTU ITOPTOB. B PCKUME CKAaHUPOBAaHUA MOMIHOCTH — IIOJIC
NEPCKIOYACTCA B PCKUM HWHIAUKAIUA (I)I/IKCI/IPOBaHHOI\/'I HaCTOThI
HCTOYHHKA CUI'HaJIA.

[Tone cmamyc ycpeonenuss ”HIUIUPYETCs, €CIU BKIOUYEHA (PYHKLUS
ycpennenus. [lepBas nudpa o3HauaeT TEKYHUIMM CYETUUK YCPEIHEHUS,
BTOpas uudpa — GakTop ycperHeHHU .

[Tone koneunoe 3nauenue cmumyna CIyKUAT I UHAMKAUUMUA U BBOJA
KOHEYHOI'0 3HAYEHWA YaCTOThl HJIA MOIIHOCTH, B 3aBUCHMOCTH OT
YCTAHOBJICHHOTO THUIIA CKaHUpOBaHWA. JlaHHOE T1OJIE MOXHO
IIEPEBECTH B pPEXHUM HHIAUKAIIMKA II0JIOCHI, TOrJga CJIoBO «Cton»
HU3MeEHAETCA Ha «Monoca».
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Tabnuma 4.3 [ose koppeKuus OmMOOK

CuMBOJIBI 3HaueHue IIpumeuanue
Kop BrimosnHseTcs Koppekiuus omno0oK, YCTaHOBKU | YepHbIE  CHMBOJIBI
CTUMYJIa COOTBETCTBYIOT KAINOPOBKE. Ha cepoMm ¢oHE —
ISl BCEX TpadUKOB.
K? BoinosHsieTcss Koppekuus omu0oK, yCTaHOBKU
beinble cuMBOJIBI Ha
CTUMyJia HE COOTBETCTBYIOT KaJIUOpPOBKE.
KpacHOM (QoHe —
Hcnonp3yeTcss THTEPIOJIALHNSL.
TUISL 4acTu
K! BBINONHACTCS KOPPEKIUS OLIMOOK, yCTAHOBKH | P apuros  (apyras
CTUMyJia HE COOTBETCTBYIOT KaJIHOpOBKE. qacné rpagukos e
Hcnonp3yercs SKCTpanoJisanus. kannbposatia).
Otk Koppekiust ommbok OTKIII0YEHA. s BCEX
rpauKoB. IIBeT

Her xanuGpoBounbix manHbIX. KanubpoBka He
IIPOBOJINIACK.

CHMBOJIOB — OCJIbIH
Ha KpacHOM (poHe.

Tabnuua 4.4 Ione Koppekiusi IPUEMHHUKOB

CuMBOJIBI 3HaueHue IIpumeuanue
Kn Brimonnsercs KOPPEKIIHS ycuseHus | YepHble  CHMBOJIBI
IPUEMHUKOB, YCTAaHOBKM  CTHMYyJa | HA cepoM ¢oHEe —
COOTBETCTBYIOT KaIHOPOBKE. ISl BCEX TpadUKoB.
beinble cuMBOJIBI Ha
Kn? Brimonnsercs KOPPEKIIHS YCUIICHUS
: KpacHOM (oHe —
MIPUEMHUKOB, YCTAaHOBKH CTUMYJIa HeE ac
TSt 4acTu
COOTBETCTBYIOT KaimOpoBKe. Mcmonb3yercs o
rpadgukoB (apyras
MHTEPIOJISAIHSL.
4acTh rpa(ukoB He
Kn! Brimonnsercs KOPPEKIIHS YCUIICHUS kannbposatia).
IIPUEMHUKOB, YCTAaHOBKH CTHUMYJa HeE
COOTBETCTBYIOT KayimOpoBKe. Mcmonb3yercs
HKCTPATIOISIIHA.
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Ta6muua 4.5 [one KoppeKIys MOIIHOCTH

YCTAaHOBKM  CTUMyJa HE  COOTBETCTBYIOT
KanuOpoBke. Mcrnonb3yercst 3KCTpanosius.

CuMBOJIBI 3HaueHue IIpumeuanue

Km BrimosnHseTcss KOppeKIHs MOIIHOCTH IOPTOB, | YepHBIE  CHMBOJIBI
YCTaHOBKH CTHMYyJIa COOTBETCTBYIOT | Ha cepoM (oHe —
KaTnOpOBKe. JUIS BCEX TpaduKOB.
beinble cuMBOJIBI Ha

Km? BrimosnHseTcss KOppeKIys MOIIHOCTH IOPTOB,
: KpacHOM (QoHe —

YCTAaHOBKM  CTHMyJia HE  COOTBETCTBYIOT
TSt 4acTu

KkanuOpoBke. Vcrnonb3yeTcs HHTEPIOIAIMSL. o

rpadgukoB (apyras
Km! BHINOJHSETCA KOPPEKIUS MOIIHOCTH HOpPTOB, | acTh rpagukos e

KaJInOpOBaHa).

Tabnuua 4.6 Tunsl ckaHUPOBaHUS

CuMBOJIBI 3HaueHue
Nvu JInHeWHbIN 3aKOH CKAHUPOBAHUS YaCTOTBHI.
Nor Jlorapudmudeckuii 3aKOH CKaHUPOBAHHUSI YACTOTHI.
Cerm CermMeHTHBIN 3aKOH CKAHUPOBAHUS YaCTOTHI.
MowH JInHEeWHBIN 3aKOH CKAaHUPOBAHUS MOIIHOCTH.
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4.3 bricTpas ycTaHOBKa mapaMeTpOB KaHajaa MBILIBIO.

B nmaHHOM pasnene ONMUCHIBAIOTCS TMPHEMBbl YrpaBiieHHs u3mepuresneM «O030p—
304/1» u wm3mepurenem «0030p—304» ¢ MONKIIOYCHHOW MBIIIBIO, KOTOPbIC
MO3BOJISIIOT OBICTPO YCTaHABJIHMBAThH MapaMeTphl KaHana. [Ipyu HaBeneHUM ykazaTels
MBIIIA Ha 00JIaCTh BHYTPH OKHA KaHaja, KOTOpas IMO3BOJSET U3MECHUTh KaKou JINOO
napaMeTp KaHajla — yKa3aTeldb MbIIIM MEHSEeT CBOIO (opMmy, KpoMe TOro, Jyis
TEKCTOBBIX U YUCIIOBBIX IOJICH MOSBIISICTCS THHUS [0 T4CPKUBAHUSL.

IIpumeuanue C nomoipo NpUEMOB, ONMCAHHBIX B JAHHOM pasfeie,
BO3MOJKHO YCTaHaBIIMBaTh HE BCe, a TOJBKO Hambojee
4acTO UCIOJIb3yeMblEe IapaMeTpbl KaHana. [loctyn ko
BCeM (YHKIMSAM KaHajla OCYIIECTBIISIETCS Yepe3 MaHelb
IIPOrPaMMHBIX KHOIIOK.

4.3.1 BsiOop aKTHBHOTO KaHaja

BI:I60p AKTUBHOI'O KaHajla BO3MOXKCH B CJIydac, KOrla OTKPBITO ABa U 0oliee OKOH
kaHana. OKaHTOBKa OKHA aKTHBHOIO KaHajia BbIACJICHA CBCTJBIM IIBCTOM. I[JISI
HU3MCHCHUS aKTHUBHOI'O KaHaJIa — IICJIKHUTC MBIIIBIO IO OKHY KaHajia.

4.3.2 Bri00p akTHBHOTO Tpaduka

T TR A SN Ere DBriOop axkrtuBHOro rpaguka BO3MOXKEH B
1 4Mnn nor 10.04E/ bO.00AE cly4yae, KOrjga AakTHUBHOE OKHO KaHala
comepkuT aBa M Oosee  rpaduka.
HaumeHnoBaHue akTHBHOTO rpaduka BbIIEICHO MHBEPCHBIM LBETOM. [l BhIOOpa
aKTHBHOTO rpaduKa IIEIKHUTE MBIIIBIO M0 CTPOKE COCTOSHUS Tpaduka, JuOO 1o
camoMy Trpaduky, 1160 o Mapkepy rpaduka.

4.3.3 Ha3naueHue n3MepseMoro napamerpa

Jis HazHaueHWs TrpapuKy HU3MEPSIEMOTo
napamerpa Si1, So1, S12 WM Sy MIETKHUTE
MBIIIBIO 10 HAaWUMEHOBAHUIO H3MEPIEMOM
BEJIMYMHBI B CTPOKE COCTOSIHUS Tpaduka.
Bri6epute u3MepsieMyto BeJIMUMHY U3 BBIMAJAIONIETO MEHIO.
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4.3.4 Bwibop popmara rpaduka

ﬂrmgnnﬁfrlﬂ-Dﬂ.E.ﬂ-" bO.00AE s BeiOopa ¢dopmara rpaduka IIETKHUTE
n no

MBIIIBIO [0 HAMMEHOBAaHWIO (Qopmara B
CTpoKe cocTosiHusl rpaduka. Bribepure
(dbopMar u3 BBINAIAOIIETO MEHIO.

Fean
MHEM
Eonbni
Eonken
EBonen
Bankn
Eonken
Nnanap
Nnanap
nonapi(

4.3.5 VYcraHoBka macmtaba rpaduka

Macmrab rpaduka — 1[eHa BEpTHKAJIBHOTO JIEJICHUS MOKET ObITh YCTaHOBIJICH IBYMS
croco6amu.

[lepBbIii crmoco® — BBEAMTE YHCIOBOE
3HAa4YEeHUE B CTPOKE COCTOSHUA rpaduka, JUIs
Yero INEJIKHUTE MBILIBIO 10 MOJI0 MaciTaba rpaduka.

Amnn nor A0 .;m* 0.008E

Bropoii coco6 — HaBenuTe ykas3arellb MBIIIM Ha BEPTUKAIbHYIO IIKATY,
MoKa yKazarenb He npuMerT (opMy, T[OKa3aHHYIO Ha pPHUCYHKE.
Heo0x0o1uMo0 HaBOAMTH yKa3aTelb MBIIIM Ha BEPXHIOW WM HUKHIOKO
yacTh ImKaigbl, npumepHo 10% ot BbicoThl mikanel. Haxkmure IeByro
KHOTIKY MBIIIM U JIBUTATe yKa3aresib OT LIEHTPA IIKAJIbl IS YBEJIUYCHUS
Macirtaba, JInbo K HEeHTPY LIKAIbl — I YMEHbIIECHHs MacTaoa.

4.3.6 YcraHOBKa 3HAYCHUS OTMIOPHOU JTUHUHU

3HayeHue OMOPHOM TMHUH, 0003HAUCHHOHN Ha BEPTUKAILHOM IIKaJe 3HAKAaMH «P» U
«<4» MOXeET OBITh YCTAaHOBJIEHO JABYMS CIIOCOOaMH.

T LA 7 - llepBbii cmoco6 — BBeAWTE HYHCIOBOE
Ee

3HAYEHHUE B CTPOKE COCTOSHUSA Tpaduka, st

YEro MCJIKHUTE MBILIIBIO ITO ITOJIFO 3HAYCHUA OHOpHOI\/'I JIMHUMN.
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Bropoit cmoco® — HaBexauTe yKazaTedb MBIIM  Ha  OLU(PPOBKY
BEPTUKAJIHLHOM IIKaJIbl, TIOKA yKa3aTedb He IpUMeET (popMy, MOKa3aHHYIO Ha
pucynke. HeoOxoa1MMo HaBOAUTH YKa3aTellb MBIIIN HA IIEHTPAIbHYIO YacTh
mKkanel, npuMmepHo 60% oT BeicOTHl mmIKanbl. Haxkmure JEBYIO KHONKY
MBI M JBUTAHTE YKaszaTellb  BBEPX Ui YBEJIWYCHHUS, BHM3 IS
YMEHBIICHUS 3HaYCHHUS OTIOPHOMN JIMHUH.

4.3.7 YcraHOBKA MOJOKEHHUSI OMTOPHON JIMHUT

[TonoxeHne OMOpHOW JUHUM, OOO3HAUEHHOW HAa BEPTHKAJIBHOM IKae
3HaKaMU «P» U «<4» MOXET OBITh YCTAHOBJIEHO CJIEAYIOLUIUM CIIOCOOOM.
HaBenure ykaszarenb MBIIIY HAa 3HAK OTIOPHOW JIMHUH, TIOKA OH HE IMPHMET
dopmy, MOKa3zaHHYHO Ha pHUCYHKe. HakMUTE JIeBylH0 KHONKY MBIIIH |
OyKcUpyHTe 3HaK OMOPHON TUHUHU

HaBenuTe ykaszaTtenb MBI HA HIKAITY CTUMYJIA,
T o = [oKa OH He MpuMeT (opMy, MOKa3aHHYIO Ha

pucynke. HeoOxoaumo HaBOIUTH yKa3aTeib
MBIIIH HA JIEBYIO YacTh IIKajbl, mpuMepHo 10% ot anuubl mkansl. HaxxMuTe JieByro
KHOTIKY MBI W JBUTAWTE yKa3aTelb BOPABO JJIS YBEJIHYEHUs, JUOO BIIEBO IS
YMEHBIICHUS HA4YaIbHOTO 3HAYCHUS JUara3oHa CKaHUPOBAHMSI.

4.3.9 VYcraHOBKa KOHEYHOTO 3HAYCHHUS TUATNIa30HA CKAHUPOBAHMSI

HaBenute ykazaTenb MbIIIM Ha OLU(POBKY
IIKaJIbl CTHUMYJIA, MOKAa OH HE MpHUMeET (Gopmy,
NOKa3aHHyI0 Ha pucyHke. Heobxonumo
HABOJUTh yKa3aTellb MBIIIM Ha MPaByl0 4acTh MIKaiel, npuMepHo 10% oT MHBI
mKanel. HaxxMure J€ByH0 KHOIKY MBIIIM M JBUTAlUTE YyKa3aTelb BIPaBO I
yBeNWYeHUs, JUOO BIEBO JIi YMEHBUICHHS KOHEYHOTO 3HAYEHHUs Juara3oHa
CKaHUPOBAHMS.

400M
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4.3.10 YcraHOBKa IEHTpa AUaNa3oHa CKAaHUPOBAHUS

HaBenuTte ykazarenb MBIIIM Ha OLU(POBKY
IIKaJIbl CTUMYJA, MOKa OH HE HpUMET (opMmy,
NOKa3aHHyl0 Ha  pucyHke. Heobxonnumo
HABOJUTh YyKa3aTeldb MBIIIM Ha LEHTPAIbHYIO 4acThb IKaibl, nmpuMmepHo 10% ot
JUIMHBI  1Kajel. HakMuTe 71€ByH0 KHOIKY M JBHUraiTe yKa3aTelb BIIPABO UL
YBEIUYEHUS, JIMOO BIEBO JUIsI YMEHbBIIEHHUS IEHTPAJIbHOTO 3HAYEHHUS IHara3oHa
CKaHUPOBAHMS.

400M 1.2M{pagy 20

4.3.11 YcraHOBKA MOJIOCH CKAHUPOBAHUS

— Hapenute ykasaTenb MbIIIM Ha OLHU(POBKY
SonBdEl e el [IKaJIbl CTHMYJIA, [I0Ka OH HE IpHMeT (opMmy,

4 00M

NOKa3aHHyl0 Ha  pucyHke. Heobxonumo
HABOJUTh YyKa3aTeldb MBIIIM Ha LEHTPAIbHYIO 4YacTh HIKaibl, npuMmepHo 60% ot
JUIMHBL  IIKaJbl, MCKIOYas caM LeHTp. Haxmure 5eByl0 KHOINKY W JBHraiTe
yKazaTreiab BIPaBO Il YBEIWYEHHUs, JUOO BIEBO Ui YMEHBLICHHS MOJOCHI
CKaHMPOBAHUS.

4.3.12 VYcraHOBKA 3HAUYCHUS CTHMYJIa MapKepa

3HayeHUEe CTHMYJla MapKepa MOKET ObITh YCTAaHOBJCHO OYKCHPOBKOM MBIIIBIO
yKazarenei Mapkepa, 1100 BBOJOM 3HAUYEHUS CTUMYJIA C HUPPOBON KIaBUATYPHI.

Jlniss OyKCUpOBKHM MapKepa MBIIIbIO HAaBEIUTE MBIIb Ha
OJIMH UX yKa3aTelleil Mapkepa, oKa OH He MPUMET (hopmy,
[IOKa3aHHYIO Ha PUCYHKAX

JUis BBOJIa YMCJIOBOIO 3HAUEHUsl CTUMYJa B
CTPOKE JaHHBIX MapKepa, MIETKHUTE MBIIIbIO
110 HEMY.

4.3.13 Tlepexmouenue pexnma «Crapt / Lentp» u «Cromn / [Tomoca»

Jns nepexmtouenust pexxuma «Crapt / Lentp» m «Crom / Ilomoca» ImmienkHute
MBIIIBIO [0 COOTBETCTBYIOLIEMY IIOJIO CTPOKM COCTOAHMsS KaHana. [Ipu sTtom
HAaUMEHOBaHUs «CTapT» U «CTtonm» MEHSIOTCA Ha

C ] T 300k CTﬁn J2MMTL|  «eHTp» U «Monoca», COOTBETCTBEHHO.
. LA Omudposka mikama CTHMYTOB Takke MEHSET

CBOC IIPCACTABJICHUC.
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4.3.14 VYcranoska 3HaueHus mois «Crapt / LlenTp»

Crapr B3 %) JIst BBOJA YHUCJIOBOTO 3HA4YEHHUS IMOJsA «CTapT / LleHTp» IMIEIKHHUTE
MBIIIBIO TI0 JJAHHOMY ITOJII0 B CTPOKE COCTOSHHMS KaHaJa.

4.3.15 VYcranoska 3Hauenus noist «Crom / TTomoca»

E| st BBOIa YHCIIOBOIO 3HA4YeHUS II0JII «Cton / Monoca» IIEIKHUTE
MBIIIBIO IO JAHHOMY II0JIFO B CTPOKE COCTOSIHUS KaHaJa.

4.3.16 YcraHOBKa Yncia TOYEK CKAHUPOBAHUS

M I[JISI BBOJa 4YHCJIa TOYCK CKaHHMPOBAHUS MICJIKHHUTC MBIIIBIO I10
AAaHHOMY ITOJIIO B CTPOKC COCTOSAHUS KaHajia.

4.3.17 YcraHOBKa THITA CKAHUPOBAHMUS

JUiss yCTaHOBKM THIA CKAaHUPOBAHMS ILEIKHUTE MBIIIBIO TI0
COOTBETCTBYIOILIEMY TOJIIO0 CTPOKHM COCTOSIHUS KaHana. BeiGepute
THUIl CKAHUPOBAHUS U3 BBINIAJAIOIIETO MEHIO.

4.3.18 VYcranoska noiocel [T

[Tosoca ITH MosxeT OBITH YCTaHOBJIEHA ITyT€M BbIOOpa M3 BBINAJAIOIIETO MEHIO WIIN
yTeM BBOJIA ¢ LU(POBON KIaBHATYPBHI.

Jlns BBIOOpa W3 BBHIMAJAIONIETO MEHIO
30 kM LIEJIKHUTE MPAaBOW KJIABUIIEH MBIIIH IO
20K oo noJiocsl 14 B cTpoke cocTosiHus

15 kM, KaHaIa
® 10K '

7 EMY
5 kly

2 kY E!

1,5kly
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Jns BBoga nosiocel [1Y menkHuTe neBOM KIaBUIIEH MBIIIN O JAHHOMY
TIOJIF0 B CTPOKE COCTOSIHUS KaHaJIa.

4.3.19 VYcranoska nojs «MomrHocTs / uKcupoBaHHAas 4acTOTa»

Jlnst BBosia 3HaveHus moisi «MowHocTb / ®duKcupoBaHHasi YacToTa» B
10 Af CTPOKE COCTOSIHMS KaHaJla LICJIKHUTE MBIIIBIO 110 YMCIOBOMY 3HAYEHUIO
ﬁ nons. HaszHaueHWe [aHHOTO IOJA 3aBUCUT OT TEKYyLIEro TuUIlla
CKaHMPOBAHHUS. IIPU CKAaHUPOBAHUM YACTOTHI JaHHOE II0JIE CIYKHUT IS

BBOJIa MOILTHOCTH, a MPH CKAHUPOBAHUH MOIIIHOCTH — (PMKCUPOBAHHON YaCTOTHI.
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4.4 VYcranoBka kaHaJ0B U rpapuKoB

W3mepurens coepkuT 16 kaHanoB, MpeaHa3HaYeHHBIX JUIS BBITOTHEHUS U3MEPEHUI
IIPU pa3iIMYHBIX YCTAaHOBKAX IapaMeTPOB CTUMYJIMpYIOLIEro curnaia. Ilapamerpst u
O0O0BEKTHI YIPaBJICHHUS, OTHOCAIINECS K KaHATy IPUBEJCHBI B Tabnue 4.7.

44,1 Pa3sMernienne OKOH KaHAJIOB

Kanain Ha sKpaHe mpeicTaBiIeH OTAeIbHBIM OKHOM. Ha skpaHe MOXeT ObITh OTKPBITO
or 1 no 16 okoH kaHayioB. [lo yMOIYaHHIO OTKPBITO OJHO OKHO KaHama. [lpu
HEOOXOAMMOCTH OTKPBITH JBa MM 0Ojiee OKHA — pa3MECTUTE HUX Ha DKpaHE Kak

IIOKa3aHO HMXCE.

MHAHE LKA

PazMecTHTE OKHa

al ]
(]
MES
s EHH

Jnsg  pasmemieHHss OKOH KaHajJOB —  HaXMHUTE
MPOrPAMMHBIE KHOTIKH:

NMupgukauma > PasamecTuTb OKHa

3arem BbIOEpUTE M3 MEHIO YUCIO M pa3MelleHHe OKOH
KaHaJIOB

Yucio u PasMCIICHHUEC OKOH KaHAaJIOB Ha KpPAaHC 3a1aHO
B BUC HCCKOJIbKUX CXEM, INPUBCACHHLIX HUKC

= al1] B=
o “ = o
o MEE o
EEE o b a6 FEEH

B cootBercTBHM CO cXeéMaMH, OKHAa KaHaJOB HE MOTYT HepekpbiBaThbes. KaHambl
OTKPBIBAIOTCS, HAYMHAS C MJIAJIIIINX HOMEPOB.

IIpumeuanue

JUnsi KaXI0To OTKPBITOTO OKHAa KaHajla HeoO0XOJuMO
YCTaHOBUTH IMapaMEeTpbl CTUMYJIMPYIOLIETO CUTHAJA,
Jpyrue YCTaHOBKU M MIPOBECTH KaTMOPOBKY.

[lepen ycTraHOBKOH MapaMeTpoB KaHaida HEOOXOIUMO
BbIOpaTh KaHaAJI B KAUECTBE aKTHBHOTO.
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BrinonHenue u3MepeHun Ui KaKI0TO OTKPBITOrO OKHA KaHaja MPOU3BOIUTCA IIO
ouepenu. Jlius KaHAIOB CO CKPBITBIMM OKHAaMH, BBIIIOJHEHUE W3MEPEHHUM He
IIPOU3BOUTCA.

4.4.2 YcraHoBKa yucia rpadukoB

B kaxzoMm OkHe KaHajla MOXeT ObITh pa3MmelieHo 70 16 pa3nuyHbIX rpaduKoB.
Kaxnomy rpaduky HazHawyaeTcs usmepenue (S—mapamerp), popMar npeicTaBICHUs
u apyrue napamerpsl. [lapaMeTpbl 1 0OBEKTHI yIIpaBICHUs, OTHOCALIMECS K TPAPUKY
npuBeAeHbI B Tabmuie 4.8.

I'paduku B OKHE KaHaja MOTYT pa3MeIlaThCsl B OJHON 00JIaCTH C HAJIOKEHUEM, WU
B pa3lenbHBIX 00JacTAX. YCTaHOBKAa Tpa(uKOB NPOM3BOAMTCA B JBa IIara —
yCTaHOBKa uyHcha rpadukoB, M pasMenieHue rpadukoB B OKHe KaHama. [lo
YMOJIYaHHIO OKHO KaHala COJAEpKHUT OJuH rpaduk. [Ipn HeoOX0AMMOCTH BKIIOUUTH
nBa WK Oojee rpaduka — yCTAHOBUTE YUCIIO rpaMKOB KaK MOKA3aHO HUXKE.

JIist  yCTaHOBKM umcia TpadUKOB —  HAKMHUTE
Ldusuge NpOrpaMMHBIC KHOIIKH:

Unpgukauma > Yuncno rpacdumkon

Hucno rpadHiKos
1 3areM BhIOEpUTE U3 MEHIO YUCIIO U TPaHKOB.

I'paduikam mpurCBaMBaeTCs HAMMEHOBAaHUE, KOTOPOE HE MOXET ObITh U3MEHEHO. B
HAMMCHOBAHMH rpaduKa COJIEPKHUTCS ero HoMep. [ paduku UMEHYIOTCS CIICAYIOIIAM
obpazom: pl, Mp2 ... Mp16.

Kaxnomy rpaduky mnpucBamBaroTCs HadajJbHbIE MapaMeTphl: U3MepeHue, (opmart,
MacuTad, IBeT, KOTOPbIe MOTYT ObITh U3MEHEHBI MT0JIb30BATEIIEM.

= li3mMepeHre NO YMOJYAaHHUIO IPHCBAWBAETCS, HAYMHAsA C MEPBOTO
rpaduka B cienyrouieM nopsake: Sii, Szi1, S12, Sz, 3aTeM U3MeEpeHUs
LUKIMYECKH TOBTOPSIOTCH.

*  DopMaToM M0 YMOJTYAHHIO JUTS BCEX TPA(GUKOB SBISIETCS AMAIUMYOd
6 0capugpmuyeckom macuimabe (nb).

* MacmraboM no ymonvanuto sipisercs — 10 nb B nenenun, 3HaueHue
onopHo yuHuu 0 b, monoxeHue OMOPHOM JHMHUM B LEHTpE
rpaduka.

* IlBer rpaduka ompenensercs ero HomepoMm. Ilomp3oBarens umeer
BO3MO’KHOCTh M3MEHHUTH 1IBETA TPa(UKOB.
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IIpumeuanue

[MTonmubiit 1K OOHOBNIEHUS IPpaUKOB KaHAA 3aBHCUT
or Habopa u3MepseMbIX S-TapaMeTpoB U THUIA
KamuOpoBku. OH MOXKET BKIIOYATh OJAWH  IMKII
CKaHMpoBaHMs Topra 1 wim mopra 2 B KadecTBe
UCTOYHMKA CHTHAlla, WIM OH MOXET BKJIIOYaTh JBa
MOCIIEIOBATEIbHBIX IMKJIAa CKaHUpOBaHMA — mopT 1
3areM mopT 2. Hampumep, mpu wu3MepeHHH IBYX
rpadukoB  S11, Szp —  oOCymIecTBIsSeTCS  ABa
MOCNeIOBaTeAbHBIX — IIMKJIA  CKaHupoBaHus. Ilpu
MCIOJIb30BaHUU MOJHON JBYXIIOPTOBOM KaTMOPOBKH —
TaKXe OCYILECTBIIACTCS J[Ba MOCIEA0BATEIbHBIX [IUKIIA
CKaHHPOBAHMSA, HE3aBUCUMO OT 4YHUCIa TIpaduKoB U
U3MEpsSIeMbIX S—T1apaMeTpoB.

4.4.3 Pa3memnenue rpadukoB

[To ymomganuio Bce rpaduku pa3MemmarTcs B OAHONW obnactu ¢ HamoxeHueM. [Ipu
HEOOXOIMMOCTH Pa3MECTUTh TpadHUKU B pa3leNbHBIX OO0JIACTSIX — OIpENeNIuTe
pasmereHue rpauKoB B OKHE KaHajla Kak MOKa3aHO HIDKE.

MHA KK aLHA

PasMecTHTE
rpadiHkH

Jlnst pa3MenieHus rpaukoB B OKHE KaHajla — HAKMUTE
IIPOrpPaMMHBIE KHOTIKH:

Unpgukauma > PazmectuTtb rpadmkm

3areM BbIOEpUTE W3 MEHIO YHCIO U pa3MelleHHe
OTIENBHBIX 00JacTell B OKHE KaHaa.

Yucno u pasmenieHue 00acTeil B OKHE KaHalla 3a1aHo

B BHJIC HECKOJBKMX CXEM, IIPUBEICHHBIX B pa3Jeiie
4.4.1.

B oTnuune oT OKOH KaHaJoB, YUCIIO I'pa)MKOB M UX pa3MelleHHe He CBs3aHbl. Yucio
rpadMKOB M YUCIIO 00IACTeH Il UX Pa3MELICHHUs 3a0al0TCs Pa3JIeNIbHO.

B ciydae, korga uncio rpadMKoB M YMCIIO 00IAaCTel COBMANACT — BCE
rpaduku pa3MemaTcs pa3aeabHO, KK B CBOCH 00IaCTH.

B ciyuae, korma uyucio rpadukoOB MpPEBBIACT YHUCIO oliacTel —
rpadMKy pa3MEIIaloTCsl, HaUMHAas C MIIAJIIEr0 HOMEpa, KaXIbli B
cBoel obyacTu 10 HcuepnaHus yuciaa obiacteil. 3ateM mporecc
pasMelLeHus MPoJoDKAeTCs, HauMHasl ¢ IepBOil 001aCTH.

B cnyuae, xorma uymciao rpaduKOB MeHbIIE uucia objacteil —
HE3aHATBIE 00JIACTH OCTAIOTCS ITYCTHIMHU.

OuudpoBKa BepTUKAIBHON MIKaIbl TpaduKa IpU HATO0XKEHUU HECKOJIbKUX IpauKoB
B OKHE — OTHOCHUTCS K aKTUBHOMY T'paduKy.
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IIpumeuanue [IpenycMoTpeHa BO3MOXKHOCTh BKIJIIOYHTH OIHM(PPOBKY
BEPTUKAJIBHON IIKaNbl i1 BceX rpaduKoB KaHaia,
KOTOpasi 10 YMOJYaHUIO OTKItoueHa. [logpoOnee cw.
paznen 8.8.

JlaHHBIE MapKepOB MPHU HAJOKEHUU HECKOJIBKHX I'pa()UKOB B OKHE — OTHOCATCS K
aKTUBHOMY TpaQuKy.

[Mpumeuanue JIis MHAMKAIIUN TaHHBIX MapKepPOB IS BCeX rpaduKoB
OJTHOBPEMEHHO €CTh JBE BO3MOXHOCTH. IlepBas —
BOCIIONIB3YHTECh ~ QYHKIUEH  mabiuya  mapkepos
(pazmen 6.1.6.2). BTopas — BKJIIOYHTE TPYIIOBYIO
WHIUKALMIO MapKepoB, KOTOpas IO YMOJYaHHUIO
otkitodeHa (pasaen 6.1.6.4).

OmudpoBka mKambl CTUMYJIOB COBMNAfaeT Uil Bcex TrpaduKoOB KaHaja.
HckmoueHneM SBIIETCS Caydaid, Korja JUlsi HEKOTOPBIX IpaUKOB HCIIONb3YeTCs
npeoOpa3oBaHne BO BpeMEHHOW obOmactu. B 3TomM ciyuae oIMQpOBKa HIKAbI
CTUMYJIOB OTHOCHTCS K aKTUBHOMY T'paduKy.

Ta6muna 4.7 IlapameTpsl U 00BEKTHI YIIPABICHHSI KaHAIA

N HaunmeHnoBaHue napameTpa 1l 00beKTa

Tun ckaHupoBaHus

Jlnana3oH CKaHUPOBAHUS

Yucio Touek

MoIIHOCTE UCTOYHHUKA

CDYHKI_II/IH HaKJIOHa MOIIIHOCTHU

DuKCUpPOBAaHHAS YaCTOTA

Tabuuia cerMeHTHOro0 CKAHUPOBAHHUS

Pexxum 3amycka

Ilosoca ITHY

© 0 (N o |01 (&~ W N |-

=
o

YcpenHenue

[
[

KanuOpoBka

=
N

MoenupoBaHue YyCTPOUCTBA MOAKIOUCHUS
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Ta6nuna 4.8 IMapameTpsl n 00bEKTHI yIipaBieHHs rpaduka

N HaunmeHnoBaHue napameTpa uin 00beKTa

H3mepenue (S—mapamerp)

dopmar npeacTaBIeHUs

Macuira0, 3HaueHHe U TOJI0KEHUE ONTOPHOH JIMHUH

DneKkTpuuecKas JUIMHA, CMelIeHne ¢asbl

ITamsTh rpaduka, MaremaTuyeckas onepanus ¢ rpagukom

CriaxxvBaHue

Mapxkepsl

Bpemennas o6nactb

© 00 |N o (o1 (& W N |-

ITpeobpazoBanue mapamMeTpoB

=
o

J10TIyCKOBBINM KOHTPOJIb

4.4.4 BpiOop akTUBHOTO KaHaja U rpaduka

BBon mapameTpoB KaHaioB M TpadUKOB HANPABIAETCS aKMUEHOMY KaHAIY WIH
akmueHomy TpapuKy, COOTBETCTBEHHO.

AKTHBHBIA KaHal BBIJICNIEH OKAHTOBKOW OKHAa CBETJIOrO I[BeTa. AKTHUBHBIN Tpaduk
MPUHAIJIC)KUT AKTUBHOMY KaHaly, €ro HAUMEHOBAHWE BBIJIEICHO WHBEPCHBIM
IIBETOM.

Ilepen ycTaHOBKOH mNapamMeTpoB KaHala WM Tpaduka HEOOXOIMMO Ha3HAYUTh
aKTUBHBIN KaHaJ WU rpaduK, COOTBETCTBEHHO.
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AKTHE, rpadiF
1

ey HILLHA
rpadime

Mpe A LA
rpadive

AKTHEHEIF KaHan
1

ey HILLMA
KaHan

Mpe A LA
KaHan

s BpIOOpa AaKTUBHOTO KaHajia WM rpapuka —
Ha)XMUTE MPOTrPAMMHBIE KHOTIKH:

UHaukauma > AKTUBHbIN KaHan/rpadmk

3arem BbIOEpUTE aKTHBHBIH TpapuK MO €ro HOMEPY
KHOIIKOM  AKTUBHbIN rpacdomk UK KHOIKaMU
Mpepbiaywmn rpadumk Uin Cneayrowmn rpadmk

Bri6op aKTUBHOTO KaHajia
AQHAJIOTUYHO.

OCYIIECTBIISICTCS

445 VYBennueHue OKHa KaHaja U rpaduka

Korma Ha skpaHe oToOpakaeTcs HECKOJIBKO OKOH KaHAaJIOB, I0JIb30BaTEllb HMMEET
BO3MOXHOCTb BPEMEHHO YBEIMYHUTh OKHO AaKTUBHOIO KaHajla Ha BEChb JKpaH.
OcTranbHble OKHA KAHAJIOB IIPU 3TOM CKPBITBI, HO X U3MEPEHUS IIPOAOIIKALOTCA.

AHANOTUYHO, KOIJla B OKHE KaHala OTOOpakaeTcs HECKOJbKO TIpauKoB,
10JIb30BaTEh UMEET BO3MOKHOCTh BPEMEHHO YBEIMUYUTh aKTUBHBIM TpauK B OKHE
kaHasa. OcranbHble rpadUKu IpU 3TOM CKPBITHI, HO MX H3MEPEHHS MTPOJIOIIKAIOTCS.

B THEHEIF

.aHan

¥EBEMHYHTE
KaHan

¥EBENMHYHTE
rpadme

[Ipumeuanue

I[JISI BKJIIOUYEHHUST /| OTKIIOYEHHUS YBCIMYCHHUA OKHa
AKTMBHOTI'O KaHajla — HAXMMUTEC IIPOTrPaMMHBIC KHOIIKH:

MHgukauma > AKTMBHbIM KaHan/rpacduk > YBenunuutb
KaHan

JIns BKiIFOYeHUs / OTKIIIOYCHUS YBEJINYCHUSI aKTUBHOTO
rpaduka — HaXKMUTE IPOTPaMMHbIE KHOTIKU!

MHgukauma > AKTMBHbIM KaHan/rpacduk > YBenuuutb
rpacduk

@dyHKIMS yBENMUYCHHsS OKHA KaHajga H rpaduka
BO3MOXKHA JIBOMHBIM MIETYKOM MBIIIK 1O HeMmy (B
U3MEpPUTETIC C CCHCOPHBIM SKPaHOM  — JIBOWHBIM
IICTYKOM TI0 SKPaHy).
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4. YcTaHOBKa MapaMeTpoB U3MEPHUTEIIS

4.5 VYcTraHoBKa MapamMeTpoB CTUMYJIA

VYcTaHoBKa mapaMeTpoB CTHUMYJa IPOM3BOAUTCSA A Kaxzaoro kasana. llepen
YCTAHOBKOM MapaMeTpoB CTHUMyJa KaHajla HeoOXOJMMO BBIOpAaTh KaHA B KaueCTBE
AKTUBHOTO.

[Tpumeuanue Jns  poctwxkeHus 0Oojee  TOYHBIX — PE3yJbTaTOB
U3MEpPEHUH — TIPOBOJUTE HU3MEPEHUS C TEMHU IKe
napamMeTpamMu CTHMYJa, KOTOpbIE ICWCTBOBAIU MpU
KaauOpoBKe.

4.5.1 BpiOop THNA CKAHUPOBAHUS

I[HSI BbI60pa TUIIa CKAaHUPOBAHUA —  HAXMHUTC
MHHERHEIA IIpOrpaMMHBIC KHOIIKH.

Ctumyn > Tun ckaH.

®  TMHeHHEH 3aTeM BHIOEPHUTE THIT CKAHUPOBAHHUSL:

= NunHelHbIN: JIMHEWHBIN 3aKOH CKAaHUPOBAHUS
Tlor apucr Y4ACTOTHI

. Norapudm: norapupMUIECcKuit 3aKOH
CErMEHTHEIA CKaHHUPOBAHUs YaCTOThI

= CermMeHTHbIN: CErMEHTHBIN 3aKOH
i CKaHUPOBAHUS YaCTOTBI

= MowHoCTb: JIMHEHHBIM 3aKOH CKaHUPOBAHUS

MOLIHOCTH

4.5.2 YcraHOBKa MHMama3oHa CKAHUPOBAHUS

Jlnama3oH CKaHWPOBAHMS 3aMaeTCsl U JIMHEWHOTO W JIOTapu(PMUYECKOTO 3aKOHA
ckanupoBanuss 4actorbl ('), a TakXke i JMHEWHOTO 3aKOHA CKAaHMPOBAHUS
motHocTH (1bM). Jlnana3oH CKaHMPOBAHUS MOXKET OBITh 33J1aH B BHJIC HAYAJIHLHOTO
Y KOHEYHOTO 3HAYEHUN UJTU B BUJIE IEHTPAIBHOIO 3HAYEHHS U TIOJIOCHI.

JInsd BBOJA HAYAJIBHOIO M KOHEYHOIO 3HAYCHHUS
Crhryn JHana3oHa — HAKMHUTE IPOrpaMMHBIE KHOIIKH.

Ctumyn > CtapT | Cton
CTapT
300 kM

cTon
3.2My
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LieHTp Jlns BBOJA LEHTPAJIbHOIO 3HAYECHMS [HAlla30Ha WU
1.60015My IIOJIOChI — HAXKMHUTEC IIPOrpaMMHBIC KHOIIKH.
Ctumyn > LleHTp | Monoca
Monoca
3.1997 Ty
IIpumeuanue B pexume ckaHUpOBaHUS MOINHOCTM HAIIUCH HA

IporpaMMHBIX KHOIIKax Crtapt, Cton, LleHtp, Monoca
IPUHUMAIOT 3Ha4Y€HUE MOILIHOCTH, HanIpuMep 10 abm.

4.5.3 YcraHOBKA KOJMYECTBA TOUYEK

KonnuecTBo Todek CKaHMpPOBAHUS 3a7a€TCs AJIS JTHHEHWHOTO U JIOTapU(PMHUUECKOTO
3aKOHA CKaHMPOBAHMUS YaCTOThI, & TAKXKE Ui JIMHEMHOrO 3aKOHA CKAaHWPOBAHUS
MOUIHOCTH.

JIns  BBOJA  KOJNMYECTBA  TOYCK —  HAXKMHUTE
Crhryn NpOrpaMMHBIE KHOTIKH:

Ctumyn > Touek
Toqer

201

454 YcraHoBKa MOIIIHOCTH

MOIIHOCTh WCTOYHHMKA 3aJaeTCs ISl JIMHEWHOTO W JIOTapU(PMUYECKOrO 3aKOHA
CKaHMPOBAHUS YacTOThI. J[Jis CETMEHTHOIO 3aKOHA CKAHUPOBAHMS YaCTOThI OPSIOK
3a/IaHMsI MOIIIHOCTH, OTMMCBHIBAEMbI B TAHHOM pa3Jiejie, UCIOJIb3yeTCs MPHU 3aJaHUU
OJIMHAKOBOM MOIIHOCTU JUIsl BCEX CErMEHTOB. 3aJaHUE€ MOIIHOCTH JIs KaXKI0ro
CerMEHTa B OT/JICIILHOCTH OMUCAHO B pa3zelie «YCTaHOBKA TaOIHIIBI CETMEHTOB.

JIist  BBOJAA 3HAYCHUS] MOIIHOCTH —  HaXMHTE
Blowsocns NpOrpaMMHBIC KHOTIKH:

Ctumyn > MowHocTtb > MowHocTb
MowHoCTE
0 aEm

455 HaxkmnoH MOIIHOCTHA
CDYHKI_[I/ISI HAKJIOHA MOIITHOCTHU C.]'Iy}KI/IT JJIs1 KOMIICHCAIIu HOTepB B COCAUHUTCIBHOM

Kabene c POCTOM YaCTOTHI. CDYHKI_[I/ISI HAaKJIOHa MOIIHOCTU HNPUMCHACTCA IJId
HHHefIHOFO, JIOI‘apI/I(bMI/I‘-IeCKOFO U CCTMCHTHOI'O 3aKOHA CKAHUPOBAHUA YaCTOTHIL.
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4. YcTaHOBKa MapaMeTpoB U3MEPHUTEIIS

Jlns BBOJA 3HAUYEHUSI HAKJIOHA MOIIHOCTH — HAXMHTE
MIPOrPAMMHBIE KHOTIKH:

MOWHOCTE

Ctumyn > MowHocTtb > HaknoH (gb/I'Tw)

HatknoH
0 8By Jlns BritodeHus |/ BBIKIIOYCHUS (DYHKIMM HaKJIOHA
MOIIHOCTHU — HAXKXMUTE IPOTPAMMHBIE KHOITKHU:
HaknoH Ctumyn > MowHocTb > HaknoH (Bkn/OT1kn)
CITER,

45,6 YcraHoBKa GUKCUPOBAHHOMN YaCTOTHI

@UKCUPOBAHHAsL YaCTOTA OINPEIENISET 4aCTOTY MCTOYHUKA IIPU JIMHEHHOM 3aKOHE
CKaHMPOBAHUS MOILIHOCTH.

Jns BBOJA 3HAueHUS (PUKCUPOBAHHOW YACTOTHI —
raTelES Ha)XMHTE NPOT'PaMMHBIE KHOTIKH:

Ctumyn > MowHocTb > PUKC. YacToTa

PHEC, HacToTa
300k,

4.5.7 OTtxiIroYeHue CTUMYIUPYIOLIEro CUTHAalla

CDYHKI_[I/IH CIIYyKUT i1 BPCMCHHOI'O OTKIOYCHUSA CTHMYJIUPYIOUICTO CHUTHAJIA.
I/I?)MepeHI/ISI C OTKIIFOYCHHBIM CTUMYIIMPYIOIIUM CUTHAJIOM HC IPOU3BOJATCA.

Jlns  otkimtoueHuss / BKIIIOYCHUS CTUMYJIHPYIOLIETO
CUTHAJIa — HAXKMUTE IPOrPaMMHbIE KHOIIKH:

MOWHOCTE

Ctumyn > MowHocTb > BY Bbixog

EM Eblxos
Brn.

[Mpumeuanue OTKIIIOUEHHE CTUMYITHPYIOIIEro CUrHaja ACHCTBYET Ha
U3MEpUTEIb B IIEJIOM, @ HE Ha OTACIbHBIC KaHAJbl.
CooOuieHue O OTKIIOYCHUH WHIUIHMPYETCS B CTPOKE
cocrosiaus usmepurens (paszgen 4.1.3).

4.5.8 PenmakTtupoBaHue TaOJIUIIBI CETMEHTOB

Taﬁnnua CCIMCHTOB ONPCACIACT 3aKOH CKAHUPOBAHHA, KOIrJJa BKIIHOUCH PCIKUM
CCTMCHTHOI'O CKaHUPOBAaHMUA.
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4. YcTaHOBKa MapaMeTpoB U3MEPHUTEIIS

JI7ist Tiepexo/ia K BBOJIY TaOJIHIIBI CETMEHTOB — HAKMHUTE
ST OPOrPaMMHYFO KHOIIKY:

Ctumyn > Tabnuua cerMeHTOB.

Tabnkua
CEFMEHTOE

IIpu mepexone K pasmeny MeHIO «Tabiuia cerMeHTOB» B HIDKHEH 4YacTH SKpaHa
OTKpbIBaeTCsl Tabnuma cermeHToB. I[Ipu Bbixome W3 paszzmena MmeHro «Tabmuna
CETMEHTOB» — Ta0JIMIa CETMEHTOB CKPBIBAETCH.

Bun Ttabmumpl CcerMeHTOB mNpHBEAEH HiKe. Talnuia CerMeHTOB HMEET TpHU
00s3aTENbHBIX KOJIOHKM — YacCTOTHBIM JMAma3oH W YHCIO TOYEK CKAaHWPOBAHUS.
Tabnuua cerMeHTOB MMEET TPH HeOoOs3aTeIbHBIX KOJOHKH, KOTOPBIE MOTYT OBITh
BKJIFOUEHBI WJIM CKPBITHI — nosioca 114, MOoIHOCTS, 3aaepKKa.

CTapT | CTon I To4Yer I Nonoca N4 I MOWHOC Th
1 300kry E00MIL 101 100y 10 AEM
2 S00MMy 1.12TTuy 21 ER TS 0 AEM
3 l.12rruy 1.991TY 11 F0kry -108EM
4 1.831TyL z.281TU 21 2kru 0 LEM
5 2.281TL | 3.21ry | 101 1007U 10 AEM
ECero To4yer: 255

Kaxxnast ctpoka TabmuIel onpeAenseT OJUH cerMeHT. Tabuima MoXKeT CoIepKaTh OT
OJTHOM JI0 HECKOJBKHX CTPOK. YHCIIO CTPOK OTPAaHUYEHO CYMMAaPHBIM YHCIIOM TOYEK
Bcex cermenToB — 20001.

Jliis moOaBiieHUs CETMEHTa — HAXXMUTE MPOrPAMMHYIO
CErMEHTOE KHOTIKY Jlo6aButb. HOBBII CErMEHT BCTABIISIETCS MOCIIE
BBIJICJIEHHOTO CETMEHTA.

TabnHua

AobaEnTE I[J'UI YAajCeHusA CCrMCeHTa — HAXMHUTC MIPOrpaMMHYIO
KHOIIKY Ypanutb. y,[[aHSICTCH BLIHCHCHHLIﬁ CCIMCHT.

¥aanMTe

Jlns cermeHTa HEOOXOAMMO YKa3aTh 0O0s3aTelbHbIE IMapaMeTpbl — YacTOTHBIM
IMana3oH W KOJMYECTBO TOYEK. YacTOTHBIM 1uana3oH MOXET OBITh 3alaH Kak
HA4aJIbHOE U KOHEYHOE 3HAYEHHE, WIH KaK LIEHTPAJIbHOE 3HAYEHHE U 110JI0CA.
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4. YcTaHOBKa MapaMeTpoB U3MEPHUTEIIS

JUis  NepekiIroueHus pekuMma BBOJA YacTOTBI  —

TabnHua
CErMEHTOE HQ)KMUTE NMPOrPaMMHYIO KHOIIKY Pexum yact. Pexum
M HaJIIUCh Ha KHOIIKE IepeKioyaroTcs «Crapt/Cton» U
«UeHTtp/Monoca».
Pesmm wacT.
Ctapt/iCTon

Jlnst cerMeHTa MOKHO 3aJaTh HeoOs3aTeNnbHbIe apaMeTpsl — nojoca [14, MomHocTs,
3alepKKa u3MepeHusa. Ecnu  Takod mapamerp He 3aJaH, TO HCIIOJb3YyeTcs
COOTBETCTBYIOLICE 3HAYCHUE IS JIMHEMHOTO CKaHUPOBAHUS YacCTOTHI, OJMHAKOBOE
JUISL BCEX CETMEHTOB.

Jnsa 3amanus mosocel IIY  kaxgoro cermeHra —
CErMEHTOR Ha)KMUTE MTPOTPAMMHYIO KHOIIKY ®UNbTP TabnunyHo.

TabnHua

Z[JBI 3aJaHusAd MOIIHOCTH KaXXKI0T'0 CEIMCHTa — HAXXMHUTC

PHnETP IpOorpaMMHYIO KHOIIKY MolwHocTb TabnnyHo
{ TabnM4Ho porp Y Y t ’

Z[JISI 3alaHus 3aJICPKKHU U3MCPCHUA KAXKIOTO CCIMCHTA

J  MouwrocTs — HaXMHUTE€ IMPOTPAMMHYK0 KHOIKY 3agepxkka
TabnruHo TabnunyHo.
Safep¥Ea
Tabnk4Ho

Z[JI}I BBOJa MapaMCTpOB CCIMCHTA — HABCAUTC YKAa34aTCJIb Ha ;Iqei/'ncy N BBCIHUTC
YHUCIOBOC 3HAYCHHC. HepeMemeHHe 1o T3.6JII/II_[C CCIMCHTOB  OCYHICCTBIIACTCA
KJIaBUIIIaMU HaBUT'allUH

[Ipumeuanue YacToTHble JAMana3oHbl OTACJIbHBIX CETMEHTOB HE
MOT'YT NI€PECEKATHCH.

Talnuiy cerMeHTOB MOKHO COXPaHUTh Ha TUCKe B (aitne *.[im u 3arem 3arpy3uts.

Jlist coxpaHeHus TaONMWIBI HA MAWCKE — HAXKMUTE
CErMEHTOE IIPOTPaMMHYIO KHOIIKY COXpaHUTb...

TabnHua

3arem BBemuTe uMs (Qailla B OTKpBIBLIEMCS
COXpaHHTE. .. IUAJIOTOBOM OKHE.
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4. YcTaHOBKa MapaMeTpoB U3MEPHUTEIIS

Jns  3arpy3ku  TaOnMIbl € JMCKA — HaXMUTE
el IIPOrPaMMHYIO KHOIIKY 3arpy3uTb...

3arem BbIOepuTe uMs (¢ailla B OTKPBIBLIEMCS
JIMaJIOTOBOM OKHE.

I'padmk CerMeHTHOr0 CKAaHMPOBAHHS MOXKET HMETh JIBa pa3lUYHBIX 3aKOHA
MHAUKAIUU OCH 4acToT. OCh 4acTOT MOXET 0TOOpakaThCsi HA OCHOBE YaCTOT TOYEK
u3MepeHusi. B HekoTophIx ciyyasx ObIBaeT yAoOHO OTOOpa)kaThb OCh YacTOT Ha
OCHOBE IMOPSAKOBBIX HOMEPOB TOYEK U3MEPECHHUS.

JIns nmepeximoueHuss peXuMa WHAUKALUU CETMEHTOB —
CEMMEHTOE HaXXMHUTE IPOrPaMMHYIO KHOIIKY WHAMK. cermeHT.
PexxuM 1 Haamuch Ha KHOIKE MEPEKITIOYAIOTCS MEXKITY
«Mopsapok yactoT» U «lNopsanok Homep.».

TabnHua

MHAME, CerMeHT.
Mopaaok 4acToT

459 VYcraHOBKa 3a7CpKKH H3MEPEHUS

3aepkKa U3MEpEeHHsI TIO3BOJIAET JOOABUTH JOMOJHUTEIBHYIO 3a/IEPKKY OT MOMEHTA
YCTAHOBJIEHUS YAaCTOThl HA BBIXOJE HMCTOYHHMKA 10 MOMEHTA Hadalla MU3MEPEHUS.
JlaHHAast BO3MOXKHOCTb MOYKET OBITH MOJIE3HA MPU U3MEPEHHUH Y3KOIOJIOCHBIX HETICH ¢
OONBIION  NIMTENBHOCTHIO IEPEXOJHOT0 MpPOIecca, MPEBBIMAIONIEH  BpeMs
HU3MEPEHHS OJHOU TOUYKH.

JIyisti BBOJIa 3HAUCHUSI 33]ICPKKU U3MEPEHUS — HAKMHUTE
ST POrPaMMHYO KHOIIKY:

Ctumyn > 3agepxKa usm.

JaaepHEa M3,
Oc
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4.6 VYpaBieHHe 3aIyCKOM CKaHMPOBAHUS

Peoxxcum 3anycka cxaHUpOBaHMsI OIPENENSIET PEaKLUUI0 KaKIOro KaHaua IpHU
oOHapyXeHHUHU cueHana 3anycka. Kanan Moxer paboTaTth B OJIHOM M3 TPEX PEKHMOB
3aIycKa CKaHUPOBAHMS .

* JloBTOpPHBIN — 3aIyCK MPOU3BOIUTCS KaXAbIi pa3 Mpu 0OHAPYKEHUH
CUT'HAJIA 3aI1yCKa,

*  OnaHOKpPATHBIA — 3aIyCK MPOU3BOAUTCS OJUH pa3 MpH OOHAPYKEHUH
CUTHaJjIa 3aIlyCKa, I10CJ€ OKOHYAHUSI CKaHMPOBAHMS KaHaJl MEPEXOAUT
B COCTOSIHUE OCTaHOB,

=  (OcCTaHOB — CKaHUPOBAHUC B KaHAJIC OCTAHOBJICHO, CHUI'HAJIbI 3aITyCKa
HC BJIMAIOT HAa KaHaJl.

Curnan 3amycka OTHOCHUTCS K M3MEPUTENIO B IIEJIOM M BJIMSET Ha 3allyCK BCEX
KaHAJIOB CleAyoIuM oOpa3oM. Eciau OJHOBpPEMEHHO OTKPBITO 0ojiee OJHOTO
KaHajga, TO IpU IIOCTYIUIGHHM CHUTHaja 3allyCcKa, 3allyCKaeTcsi II0 O4Yepenu
CKaHUPOBAHMUE BCEX KaHAJIOB, KOTOPbIE HE HAXOAATCA B COCTOSIHMM OCTaHOB. [[o
3aBEpUICHUS CKaHUPOBAHUS BCEX KAaHAJIOB HOBBIE CUIHAJIBI 3allyCKa UTHOPUPYIOTC.
[Tocne 3aBepiieHUs] CKAaHUPOBAHUS BCEX KAHAIOB, M €CIM MMEETCs XOTA Obl OJUH
KaHaJl B pE&XHUME I[OBTOPHOIO 3allyCKa, HW3MEpUTENb IEPEXOAUT B COCTOSHUE
O’KUJIaHUs CUTHAJIa 3aITycKa.

Hcmounukom cursaia 3allyCKa CKaHUPOBAHUA MOKCET CIIY)KUTb OOWH M3 YCTBIPCX
HCTOYHHUKOB, BLI6I/IpaeMLIX IMOJIb30BAaTECIIEM:

. BHYTpeHHI/Iﬁ — CHUT'HaJ 3allyCKa BBIpaGaTBIBaGTCSI HU3MCPUTCIICM I10
3aBCPIICHNUIO CKAHUPOBAHMA BCECX KAHAJIOB,

=  BHemHUN — HCIIOJIB3YET BXOJ BHCHIHCIO 3aIllyCKa IJId BBIpa6OTKI/I
CUTHaJIa 3aI1yCKa,

* PyyHOll — WHCHONB3yeT HaxaThe MPOrpaMMHON KHOIKH  JJIst
BBIPAOOTKHU CHUTHAJIA 3aIlycKa.

= [IImHa — curHan 3aITyCKa MOCTYIACT OT BHCHIHCTO KOMIIBIOTEpA Y€PC3

unrepdeiicet GPIB, LAN win oT mnporpammsl, YHpaBisroIei
uzmepurernem no COM/DCOM.
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CICTaHOE

O AHOKpAaTHD

MoETopHD

QCTAHOE BCE
KaHank

MoETOpHD BCE
KaHanke

CApOC 3anycka

JanycK

MCToqHKE 3an.

yTPEHHHH

BHYy TpEHHHIA

BHELWHHA

PeyoHORA

LUkHa

4. YcTaHOBKa MapaMeTpoB U3MEPUTEIIS

Jns  BbIOOpa  pexkuMa — 3amycka —  HaXMUTE
IIPOrpaMMHBIE KHOTIKH:

Ctumyn > 3anyck

3areM BBIOCpUTE PEKUM 3aITyCKa:

= OcTtaHoB
. OpgHokpaTHO
. MoBTOpHO

IIporpamMHble KHONKM OcTaHOB Bce KaHanbl U
MoBTopHO BCce KaHambl — CIOyXaT JUIsl I'PYNIIOBOTO
IIEPEX0/1a BCEX KaHAJIOB B COOTBETCTBYIOLIUI PEXKUM.

IIporpamMmMHas kHOmKa CO6poc 3anycka — IIPEPBIBAECT
TEKYIUN LUKJ CKAHUPOBAHUSA U BO3BPALIACT CUCTEMY
3aIyCKa B COCTOSTHHE O)KMIaHMs CHUTHaja 3aIycKa.

IIporpaMMHast KHOIIKaA 3anyck — CIIY;KMUT Ul 3aIlyCKa B
pexXUME pyuHO2O 3aIyCKa.

Jlis  BBIOOpa UWCTOYHHMKA 3alMycka — HAXKMHUTE
MPOrPAMMHBIE KHOTIKH:

Ctumyn > 3anyck > UcTouHukK 3an.

3arem BhIOEpUTE UCTOYHHUK 3aITyCKa:

= BHyTpeHHUM
= BHelwHun

= PyuHon

= WuHa
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4.7 Y cTaHOBKa W3MEPSIEMBIX TApaMETPOB

4.7.1 S - mapameTpbl

[lpn anamu3e BBICOKOYACTOTHBIX MIENEH WCIOIB3YIOTCS TOHSATHS Iaalomiero,
OTPaXCHHOTO ¥  MEpeAaHHOro  (BBIXOJHOTO) CHrHaja Oerymied  BOJIHBI,
pacnpocTpaHsIoIeics no JIMHUIM nepenad (pucynok 4.10).

NcTouHuK .
Maparowmm curHan

Uccnepyemoe [ |
ycTpoucTteo | |

BbixogHow curHan

|0Tpa)KeHH|=||7| curHan

Pucynoxk 4.10.

W3mepenust aMrmiuTysl U ¢asbl NaaloIero, OTPaXEHHOTO U BBIXOAHOTO CUI'HAJIOB
MO3BOJIIIOT TONYYUTh S — TapaMeTpbl HCCIEIyeMOro ycrpoiictBa (mapaMeTpsl
paccesiHUS). S — mapameTpbl ONPEACNSAIOTCS KaK OTHOLICHHE KOMIUICKCHBIX
aMILIUTY]I JBYX BOJIH:

Buixoosiwas eonna na évieode M

mn
Bxooswas eonna na evieode N

W3mepurens «0O030p—304» mo3BoNAET M3MEPATh TOJHYI0 MATPHILYy PacCEesHUS
YETHIPEXIOTIOCHUKOB!

S11 SlZ
SZl S22

M3mepeHune nonHoM MaTpullsl paccesiHus B uamepurene «0630p—304» npou3BoauTCs
3a OJTHO MOJKJIIOUEHHUE UCCIIEAYEeMOI0 YCTPOICTRA.

[Ipu u3MepeHuH mapbl mapameTpoB Sii, Sp1 — MOPT 1 BBICTyMaeT Kak MCTOYHMK
curHaja. CuUrHan OTpaX€HHOW M MaJarolleil BOJHBI U3MEpsETCs MOPTOM 1, cursai
BBIXOJIHOW BOJIHBI U3MEPSETCS IIOPTOM 2.

[Ipu u3MepeHUH mapbl MapaMeTpoB Siz, Sz — MOPT 2 BBICTYMAET KaK MCTOYHMK

curHasia. CuUrHajq OTpaXEHHOM M Majaroliell BOJHBI U3MEpseTCs MOPTOM 2, CHTHAI
BBIXOJIHOW BOJIHBI U3MEPSETCS MOpTOM 1.
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4.7.2 Tlopsaok yCTaHOBKH S — mapaMeTpoB

Wzmepsiemsbrit mapametp (Si1, Sz1, S12, Sp2) ycTaHaBIMBAETCS IS KaXI0TO Tpaduka.
[lepen ycTaHOBKOH H3MEpSIEMOro mapamerpa HEOOXOIUMO Ha3HAYMTh AKTUBHBIM

rpaduk.

JUis yCTaHOBKH HM3MEpPSIEMOI0 MapamMeTpa — HaKMUTE

MzMepeHHe
s11 NPOrPaMMHYIO KHOTIKY:
U3mepeHue.
- - 3areM BBIOGPHTE B MEHIO IPOTPAMMHBIX KHOIIOK

U3MEPSAEMBIN IapaMmeTp.

21

312

522

4.7.3 AOCOJIOTHBIC U3MEPCHHUS

AOCOIIIOTHBIE U3MEPEHHsI — 3TO M3MEPECHHUs aOCOJIIOTHON MOIIHOCTH CHUTHAJIA Ha
BXOJIe¢ TIPUEMHUKOB. B OTIMYME OT OTHOCHTEIBHBIX M3MEPEHUH S — mapaMeTpoB,
KOTOpbIC TMOJYYalOT OTHOLICHHEM CHUTHAJlOB Ha BXOAaX JBYX IPHEMHHKOB,
aOCOJIFOTHBIC HM3MEPEHMsI TOKa3bIBAIOT MOIIHOCTh CHTHAla Ha BXOJE OJHOTO
NpUEMHUKA. B JBYXIOPTOBOM HW3MEpHTENE COACPIKATCS YEThIPE HE3aBUCHMBIX
npuemMHuKa: A, B, R1, R2 (pucynok 4.11).

L@ @
i O

MopTt 1 MopT 2

Pucynok 4.11 CtpykTypHas cxeMa U3MEpUTEIs
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[TpuemHuku omopHoro curHanga HaspiBatoTcs R1 m R2, a mnpueMHHKH TeCTOBOro
curHana HaspiBatotcsi A n B. Ilpuemnuku A u R1 pacnonoxeHsl B mepBoM IOPTE,
npueMHuKd B u R2 pacmnonoxeHsl Bo BTopoM mopTe. B 3aBucMMocTa oT HOMepa
opTa — HMCTOYHUKA CHTHAja pa3iNyaroT WIECTh BUJOB A0OCONIOTHBIX HM3MEpPEHHN

(Tabmuna 4.9):

Tabmuna 4.9 AGconoTHRIE U3MEPEHUs

OO6o3HaueHue 3HaueHue
A1) TecroBbriii mpueMuuk A (HCTOYHHK mOpT 1)
A(2) TectoBbrii mpueMHUK A (HCTOYHHK MOPT 2)
B(1) TectoBbiii npueMHuK B (nctounnk nopr 1)
B(2) TecToBbiii npueMHUK B (McTounuk nopr 2)
R1(1) Onopueiii npueMuuk R1 (uctounuk nopr 1)
R2(2) OrmnopHbIii ipreMHUK R2 (MCTOYHUK TIOPT 2)

4.7.4 Tlopsimok yCTaHOBKHM aOCOJIFOTHBIX U3MEPEHUM

Jnst BeIOOpa aOCONMIOTHOrO M3MEpPEHHS — HaKMHUTE
IPOrpaMMHbIE KHOIIKU:

U3mepeHue > AGCONIOTH. >

MpHEMHHE &
MapT HCTO4YHKE 1

MpueMHUK A, NOPT UCTOYHMK 1 |

MpuemHuK B, NOpT MCTOYHMK 1 |
MpremMHAE B

LSRR MpuemMHMkK R1, NOPT UCTOYHMK 1 |

Mpremhuk R1 MpueMHUK A, NOPT UCTOUHMK 2 |
MopT HCTOYHKE 1
—_—————— MpuemHKK B, NOPT UCTOYHMK 2 |
MpHEMHHE &
MopT HETOYHKE 2 MpueMHUK R2, NOPT UCTOYHUK 2
MpremMHAE B

MopT HCTOYHKE, 2

MpHemHkE B2
MopT HETOYHKE 2
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IIpumeuanue

B pexume aOCONIOTHBIX H3MEpeHUH B Qopmare

norapu(pMUIECcKOi aAMILIUTY/bI UCIIOJIb3YIOTCA
eIMHUIIBI U3MepeHust — Abm, a B ¢opmaTe JTHHEHHON
ammumTyasl  — Br.  OcranbHble  Qopmarel  uis

aOCOJIIOTHBIX M3MEPEHUH HE HCIOJB3YIOTCS, TaK Kak
U3MEPEHUS MOILIIHOCTH — CKAJIIPHBIC BEJTMYUHBI.
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4.8 VYcranoBka popmarta

Wzmepurens «O630p — 304» mo3BoiseTr oToOpakaTh Ha SKpaHE H3MEpseMble S —
napaMeTphl, UCTIONb3YS TPH BUAA (OPMATOB:

= ¢opmar npsIMOYTroJIbHBIX KOOPIMHAT,
* ¢opmar NoJAPHOIN JUarpaMMel,

* ¢opmart quarpammsl Bonbnepra — CMura.

4.8.1 ®dopmart npsIMOYTOIHHBIX KOOPIUHAT

B ¢dopmare npsMOYrojbpHBIX KOOPAMHAT MO OCH X OTKIAJBIBAIOTCS 3HAYCHUS
CTUMYIIa, a 10 OcH Y — 3HAUYCHHsI U3MEPSICMOi BEMUMHBI (pUCyHOK 4.12).

Y

U3mepeHue

v
X

Ctumyn
Pucynox 4.12 IIpsiMoyrojibHbIe KOOPIUHATHI

Jlnst oToOpaskeHUsI KOMITJICKCHOTO 3HAUCHUS U3MEPseMOro S—mapamerpa mo ocu Y,
OHO JIOJDKHO OBITH TIpeoOpa3oBaHO B JeHCTBUTENbHOE dYHCIO. DopMaTsl
MPSIMOYTOJIbHBIX KOOPAMHAT CIY)KAT JJIsl PpeoOpa30BaHusi KOMIUICKCHOTO 3HAUCHUS
S—mapamertpa B aeiicTBUTeIbHOE uncio. Ilycte S=a+ j-b, rue:

" a-— pcajgbHasg 4aCTh KOMIIICKCHOI'O YN CIIA,
= b - MHMMAas yacTh KOMINIEKCHOI'O YHCIIA.

dopmaT mpSIMOYTOJBLHBIX KOOPAWUHAT TO3BOJSET BHIOPATh OJUH M3 BOCHMH BHJIOB
NpPE/CTaBICHUS U3MEpsieMOl BelM4YMHbI Ha ocu Y (Tabnuua 4.10).
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Tabnuua 4.10 Bunel popMaToB NpsIMOYTroJIbHBIX KOOPIUHAT.

b =im(S)

HanmenoBanue Kpatkoe Tun nanseix o ocu Y Enunnna
dbopmara HaMMEHOB HU3MEpEeHUs
aHue ocu Y
¢dopmara
Ammuatyna B Awmnn nor | Moyns S—mapamerpa B Hemuoen (nb)
JorapupMUUECKOM JorapupmMuUecKoM Maciurade:
Macirade
A=20-log|s| ,
S|=-/a® +b’
Koadppumuent KCBH _ 1+ |S| BespasmepHas
CTOSTUEH BOJIHBI 10 R |S|
HANPSHKCHUIO
daza ®asa daza S—napamerpa B rpagycax I'panyc (°)
ot —180° no +180°:
180 a
®="""arctg -
T b
®asza pacumpennas | Pa3a>180 | dasa S—mapamerpa B Tpaxyc (°)
rpajycax, IManazoH
M3MEHEHHSI PaCIIUpPeH HIKE —
180° u Boimmie +180°
['pymmoBoe Bpemst re3 Bpewmst pacipocTpaneHus Cekynna (C)
3ara3bIBaHus CHTHaJIa B HCCIIETyEMOM
YCTPOMCTBE:
d
t=—-2
do
a
p=arctg— , o=2r-f
b
AMITyzaa B AmMnn AWK | Moy S—mapaMerpa B bespaszmepHas
JIMHEWHOM JUHEWHOM MacIuTabe:
Mmacitabe
S|=-/a’ + b’
PeanpHas yacts Pean Peanpnas yacth S—napametpa: | bespasmepnas
a=re(S)
MHuMas 4yactb MHum Muumas yacte S—mapametpa: | bespasmepnas
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4.8.2 ®opmat MoiaIpHON JUATPAMMBI

B ¢opmare mnonspHON aMarpaMmbl pe3yibTaThl HW3MEPEHUs OTOOpa)karoTcs Ha
kpyroBod gmarpamme (pucyHok 4.13). V3mepsieMble TOYKHM pacroJiararoTcss Ha
PacCTOSHUM OT IICHTPa OKPYXHOCTH, PABHOTO MOJAYIIO (aMIUTUTYZE B JIMHEHHOM
Macmtabe), M B COOTBETCTBUM C (ha30d, OTCUMUTHIBAEMOH Kak Yroa OT
MIOJIOKUTEIBHOIO HAIPABJIEHUS OCH X IIPOTUB YaCOBOU CTPEIIKH.

90°

180° 0°

-90°
Pucynox 4.13 IlonspHble KOOPAMHATHI
B ¢opmare nonsipHON aMarpaMMbl OTCYTCTBYET OCh YaCTOT, OTCUET YacTOTHI
IIPOU3BOJUTCS C IOMOIIbI0 MapKepoB. PopMaTsl MOJIAPHON IUArpaMMBbl BKJIHOYAOT
Tpu BUAa (POpMATOB, KOTOPHIE OTIMYAIOTCS TOJIBKO JAHHBIMH, MPEICTABIIEMBbIMU Ha

Mmapkepax. ['paduku Ha Bcex BUaX MOJSIPHOM JHarpaMMBbl COBIIAAOT.

Tabnuua 4.11 Bunsl popMaToB NOJSIPHOM JHArpaMMBbl.

HaumenoBanue Kpatkoe Tun naHHBIX HA MapKepax Enunnna
dbopmara HauMEHOBaH HU3MEpEeHUs
ue ¢popmara ocu Y
AMIUIUTYIA B Monsp (JIuH) | Moxyns S—napamerpa B Bespasmepnas
JIMHEHOM JIMHEIHOM MaciTade

macmrabe n pasa dasza S—napamerpa B rpagycax | I'paayc (°)

AMIUIUTYIA B Monsp (Nlor) | Moayns S—napamerpa B Heuuoben (nb)
JorapupMHIECKO norapuMUUECKOM Macirade

1(;;34:01]1“66 1 ®asa S—napamertpa B rpagycax | I'pagyc (°)
PeanbHas u Monsap Peasipnas yacte S—napamerpa | bespasmepnas

MHUMasd 4acCTb (Rell m)

MuuMas yacTb S—napamerpa bespasmepHas
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4.8.3 ®opwmar nuarpammsl Bomsnepra—Cmuta

@®opmar guarpammbl Bosibnepra — CwuTta ucnonb3yercs Ui OTOOpaKeHHS
3HAQYCHUI HMIICJAHCOB IIPU H3MEPEHHUH I[apaMEeTPOB OTPAXKEHUS MCCIELyeMOro
ycrpoiictBa. B stom ¢dopmare rpaduk mpoxomur yepe3 Te K€ TOYKH, YTO U B
(dbopmaTe NOJSAPHON AUATPAMMBI.

Pucynoxk 4.14 JIlnarpamma Bonbsnepra—Cmura.

B ¢dopmare amarpammer Bombnepra — CMuTa OTCYTCTBYET OCh YacTOT, OTCYET
4acCTOThI IPOU3BOJUTCS C IOMOILIbIO MapkepoB. DopMmarel nuarpammsl Bonsnepra —
CMuTra BKJIIOYAIOT MATH BUJOB (POPMATOB, KOTOPHIE OTIMYAIOTCS TOJIBKO JaHHBIMH,
MpeCTaBIsIeMbIMU Ha Mapkepax. ['paduku Ha Bcex BHAax AuarpaMmbl Boinbnepra —
CMuTa coBIIaaroT.

Tabnuua 4.12 Buael popmaros nuarpamMmel Bonbnepra — CMurTa.

HaumenoBanue Kpatkoe Tun naHHBIX Ha MapkKepax Enunnna
dbopmara HAaUMEHOBAH U3MEpeHus
ue ¢popmara ocu Y
AMIUIUTYIA B Bonbn (JIuH) | Moayns S—napamerpa B Bespasmepnas
JINHENHOM JTUHEHHOM MacmTade
Macmitade u ¢asza
b daza S-napamerpa B I'panyce (°)
rpagycax
AMIUIUTYIA B Bonbn (Jlor) | Moayns S—nmapamerpa B Heuuoben (nb)
JorapupMHUIECKOM norapu¢m. Macirade
Macmitade u ¢asza
b daza S-napamerpa B Ipanyce (°)
rpagycax
PeanbHas u Bonen PeanbHas yacth S— bespaszmepHas
MHHMasl YaCTh (Re/Im) napameTpa

Muumas yacte S—napametpa | bespasmepnas
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IlomHoe BXogHOE
COIIPOTUBIICHUE

Bonbn (R +
iX)

AKTHUBHAA 4acTh ITOJTHOTO
BXOJHOT'O COMPOTHUBIICHUS:

R=re(Z,),

Zex :Zoﬁ
1-S

Oom(Q)

PeakTuBHAasg 4acTh ITOJHOTO
BXOJITHOTI'O COIIPOTUBIICHUS:

X =im(Z,)

Oom(Q)

OKBHBaJICHTHAs! EMKOCTh
WJIU UHIYKTUBHOCTD
PEaKTUBHOM 4acTH
CONPOTHUBIICHUS

Cz—i, X <0

oX

Lzl, X >0
w

dapana(d)

I'enpu(I'x)

ITonnasg BxonHas
MIPOBOJIUMOCTh

Bonbn (G +
iB)

AKTHUBHAS 4acTh IOJHOH
BXOJHOW MPOBOJUMOCTH

G=re(Y,),

_ 1 1=5
*Z, 1+S

Cumenc(Cm)

PeakTuBHAsa 4acThb MOJIHOM
BXOJHOW IMPOBOJUMOCTH

B=im(Y,)

Cumenc(Cm)

OKBHBaJICHTHAs! EMKOCTh
WU UHIYKTUBHOCTD
PEaKTUBHOM 4acTH
MIPOBOIMMOCTH:

C=E, B>0

L=-

W
i, B<0
10}

dapana(d)

I'enpu(I'x)

Zy — BOJTHOBOE COIIPOTUBJIEHHE U3MEPHUTENILHOIO TPaKTa. YCTaHOBKA Zp OIMCAaHA B

paznene 5.2.11.
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4. YcTaHOBKa MapaMeTpoB U3MEPHUTEIIS

4.8.4 Tlopsmok ycTaHOBKH popMaTa

dopmar ycraHaBiIMBaeTcs A Kaxnaoro rpaguka. [lepen ycranoBkoit dopmara
HE00X0IMMO HA3HAYUTh AKTUBHBIN rpauk.

Jlns BBIOOpa TPSMOYroJIbHOTO (opmaTa — HaKMHUTE

popHat ]
Amnn nor NpOrpaMMHYIO KHOIIKY.
dopmar.
*  Awnnnor 3areM BBIOEpUTE B MEHIO MTPOrPaMMHBIX KHOIOK OJHMH
u3 (hopMaToB:
il - AmMmnnuTtyaa B norapmdmmnyeckom macilutabe
. KoadhdomumeHT cTosiyen BOJIHbI no
Dasa HanpsKeHUro
- da3za
aza=180 - ®da3za paclumpeHHas
= IpynnoBoe BpemMs 3anasgbiBaHUA
rE= n AmMnnuTtyaa B TMHeMHOM Maclutabe
- PeanbHas yactb
AN HH . MHumas yacTb
Pean
MHHM

Jlnst BeIOOpa (hopmata nuarpammel Bonbnepra Cmuta —
BanenepT-CrmT Ha)XMHTE NIPOT'PAMMHBIE KHOTIKH:

®dopmart > BonbnepT-Cmut.

Mor [ ®aza 3areM BBIOEpUTE B MEHIO MTPOrPaMMHBIX KHOIOK OJHMH
u3 (hopMaToB:
Tuh | @aza . Amnnutyaa B norapudmmuyeckom Mmaclutabe
n daza
Pean | MHHH = AmMnnutyaa B NMHeMHOM Maciutabe u casa
. PeanbHas n MHMMas YyacTb
R+ . MonHoe BxogHOe CONPOTUBMEHME
" MonHas BxogHas NPOBOAMMOCTb
G+ B
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ManAapHan

Nor | daza

MNWH | Daza

Pean | MHum

4. YcTaHOBKa MapaMeTpoB U3MEPUTEIIS

Hns  BeiOOpa Qopmara TONSPHONH AMArpaMMbl —
Ha)KMHTE MTPOTPAMMHBIE KHOTIKH:

®dopmart > MNonspHas.

3areM BBIOEpUTE B MEHIO MPOrPaMMHBIX KHOIOK OJHMH
u3 (hopMaToB:

- Amnnutypa B norapudcgpmmyeckom macwuitabe
n dasa

= AmMnnuTtypa B nMHenHoMm macwuitabe un dasa

= PeanbHasa n MHMMasa YacTb
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4.9 VYcranoBka Maciitaba rpaduka

4.9.1 MacmTab npSAMOYTOIbHBIX KOOPIUHAT

Macmita® mpssMOYroJIbHBIX (POPMAaTOB YCTaHABIHMBACTCS C TOMOIIBIO CIEIYIOIIUX
napameTpoB (pucyHok 4.15):

= ]leHa JencHHS CETKU
= BenuunHa ONIOPHOIO YPOBHS
= Jlomo)xeHue ONOPHOU JIMHUU

» UYycno nejleHuil ceTku

OeneHunsa
CeTKMn
10
LeHa 9
eneHus I
A 8
7
6
OnopHbIN > { 5 2:::0:(:;"‘3
YPOBEHb P
4 NWHUM
3
2
1
0

Pucynox 4.15 Macmtad npsiMoyrojabHbIX KOOpAWHAT

4.9.2 Tlopsaok yCTaHOBKH MacuiTaba mpsiMOYTOJIBHBIX KOOPIUHAT

Macmralb ycTaHaBiauBaeTcs M Kaxaoro rpaduka kaHama. Ilepex ycTtaHOBKOM
MaciTaba Heo0X0IMMO Ha3HAUUTh AKTUBHBIN IpaduK.
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MacwTab

MacwTat
10 aBfaen

ONopH. YPoEEHE
0ab

ONapHaA NHHKA
5

AeneHHA
10

[Ipumeuanue

4. YcTaHOBKa MapaMeTpoB U3MEPHUTEIIS

JIns  yCTaHOBKM  LIEHbl  JCIEHUA —  HaXKMHUTE
MIPOTPAMMHBIE KHOTIKH:

MacwTa6b > MacluTa0b.
JIns yCTaHOBKM ONOPHOTO YPOBHA — HaXMHTE

MIPOTPAMMHBIE KHOTIKH:

MacwTtab > OnopH. ypoBeHb.

Jnsg  yCTaHOBKM TMOJIOKEHUS ONOPHOW JIMHUM —
Ha)KMUTE ITPOTPAMMHBIE KHOIIKH:

MacwTtab > OnopHas nuHus.

Jia ycTaHOBKM 4Hcla JAeleHUH rpaduka — HaXMHTE
IIPOrPaMMHBIE KHOIIKH:

. 3
MacwTab > JeneHun.

beictpoe  um3mepenune — Macmtaba  rpaduka ¢
HCIIOJIb3OBAHHUCM MBIIIN OIMMUCAHO B PA3J1CJIC 4.3.

4.9.3 MacmTab KpyroBbIX KOOpAUHAT

Macmrab nonsipHO# nuarpamMMbl U auarpammbl Bonsnepra-CMuta ycTaHaBIMBaeTCs
yKa3aHUEeM pajJiyca BHEIIHEW OKPYXHOCTH (puCyHOK 4.16).

\ MacLuTa6 MacLuTa6

p

i

Pucynox 4.16 Macmtab KpyroBbIx KOOpAUHAT

3 Yucmo ,HGJ'IGHI/Iﬁ BJIMACT HA BCC Fpa(I)I/IKI/I KaHalia.
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4. YcTaHOBKa MapaMeTpoB U3MEPHUTEIIS

4.9.4 Tlopsmok yCTaHOBKH MaciiTada MOJIIPHBIX KOOPIUHAT

JIns ycTaHOBKM MaciuTaba KpyroBBIX KOOpAWMHAT —
HaKMUTE IIPOTPAMMHBIE KHOIIKH:

MacwwTab

MacwTa6b > MacluTta®b.
MacwTab

1

495 OyHKIHSI aBTOMACIITAOUPOBAHUS

OyHKIMS aBTOMACHITAOMPOBAHUS CIYXKHT Ul aBTOMaTUYECKOro BeIOOpa Maciitabda
rpa¢puka TakuM 0Opa3oM, UYTOOBI TpaduK HU3MEpsSEeMON BEIMYHHBI TTOJHOCTHIO
YKJIaJpIBaJICA B MoJie rpaduka, 3aHMMast O0JIBIIYIO €r0 YacThb.

B npsiMOyrosapHbIX KOOPAMHATAX IOACTPAUBAIOTCS JBa IapaMeTpa. LIeHa JNCICHUs U
OTIOPHBIA YpOBEeHb. B KPYroBBIX KOOpAMHATAX aBTOMATUYECKU BBHIOMpAETCs panuyc
BHEIIHEW OKPYKHOCTH.

Jlns aBTOMaTHYECKOro BbIOOpa MaciiTaba — HaKMUTE
flecst OPOrpPaMMHbBIC KHOIIKHU:

MacwTtab > ABTO MacLuTab.

AETO MacluTah

4.9.6 OyHKIHUS aBTOMATHYECKOTO BHIOOpA OMIOPHOTO YPOBHS

@OyHKIUSA  COYXHT Ui aBTOMAaTHYeCKOro BbIOOpa OMOpPHOTO YpPOBHSA B
IIPSIMOYTOJIBHBIX KOOPJAMHATAX.

[Tocne mpuMeHeHUs1 JaHHOW (YHKUUHU — rpauK U3MEpIeMON BETHUYMHBI U3MEHSET
BEPTUKAJIBHOE MOJIOKEHHE, YTOObI CPEAHUN YPOBEHBb MPOXOMII MO IEHTPY rpaduxka.
IleHa neneHus He U3MEHSETCS.

JIiss aBTOMATHYECKOTO BbIOOpA OTOPHOTO YPOBHS —
flecst HKMHTE TIPOrPAMMHBIC KHOTIKH:

MacwTtab > ABTO ONOPHbINA YPOBEHb.
BETO ONOPHEIH
YPOEEHE

4.9.7 YcraHOBKa JIEKTPUICCKON 3a€PIKKU

OyHKIUSA dIEKTPUYECKON 3aEPKKU CIYKUT IS 3aJaHUs BEIUYMHBl KOMIICHCAlUU
NIEKTPUYECKOW JJIMHBI YCTpOMCTBAa. 3aJaHME JaHHON BEIMYUHBI CIYXKUT JUIs
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4. YcTaHOBKa MapaMeTpoB U3MEPHUTEIIS

KOMITCHCAlMM DJIEKTPUYECKON JUIMHBI YCTPOMCTBA IPU U3MEPEHUSIX OTKJIOHEHUS
¢da3pl OT JMHEWHOTO 3aKoHA. BennymHa KOMIIGHCAIIUU DSJCKTPUYECKON JITMHBI
3a/1a€TCS B CEKYHAX.

[Ipu 3amaHuM He HYJIEBOW SJIEKTPUUECKOW 3aJepKKHM — 3HAUEHUE S—T1apaMmerpa
npeoOpa3yeTcsi B COOTBETCTBUU C (POPMYIION:

S=§.gl¥mft I

f —uaacrora, I'n,
t — onexTpuyeckas 3a7€piKKa, CEK.

DrnexTpuueckas 3aJepKKa 3amaercs Uil Kaxaoro rpaduka otaenbHo. [lepen
3aJJaHUEM DJIEKTPHUECKOH 3aJepKKHU HE0OX0IMMO HA3HAYUTh AKTHUBHBIN TpaduK.

JIns BBOJA BENUYMHBI DJIEKTPUYECKOU 3aIEPKKH —
MacuTab Ha)KMUTE IPOTPAMMHBIE KHOTIKH

MacwTtab > 3n. 3agepxka.

2N, 3ajep¥KEa
Oc

4.9.8 VYcraHoBKa cMemIeHHS (a3bl

OyHKIMA cMenleHust Gas3bl CIYKUT Ui 3aJaHHs TIOCTOSHHOTO CMEIICHUs! rpaduka
¢da3pl. Benmumna cmenieHus ¢asbl 3agaeTcs B rpagycax Uil Kaxkaoro rpaduka
ornensHO. Ilepen 3amanuem cMmermieHus: ¢aspl HEOOXOOUMO HAa3HAYUTH AKTUBHBIN

rpaduk.

JIiisi BBOJa BEJIUUMHBI CMEIICHHUsS (Da3bl — HAKMHUTE
flecst POrPaMMHbBIC KHOIIKH:

MacwTab > Cmel. dasbl.
CMew, daskl
DD
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410 OunpTpanus

B pasnene meHo «@uibTpanus» IpoU3BOAUTCS yCTaHOBKA nosnocsl 114, ycpennenus
U CIUIA)KUBAHUS U3MEPECHU.

4.10.1 VYcranoska noixocel [T

[Tomoca IIY ompenenser mojocy NPOMYCKaHUS H3MEPUTENbHBIX MPHUEMHUKOB.
[Tonoca ITY nmepexitouaercst B cooTBeTCTBUM ¢ psagom: 1, 1.5, 2, 3, 5, 7 B nuanazone
or 1 T'u no 30 xI'm.

Cyxenne mosiocsl [TY mo3BOJSIET CHU3UTH COOCTBEHHBIC IIYMBbI, U PACIIUPHUTH
IMHAMUYECKUN IHMana3oH M3MEpeHHil mpulopa, Mpu 3TOM YBEIUYMBAETCS BpEMs
u3Mepenus. CyxeHue MmoJyiockl u3MmeputensHoro ¢uibrpa B 10 pa3 mpuBoauT kK
YBEJIMYEHUIO JUHAMUYECKOTo nuana3ona usmepenuit Ha 10 ab.

ITonoca ITY 3amaercsa [yt Kaxaoro kaHayia otaenbHo. llepen 3apanuem nosocer 1TH
HE00X0IMMO HA3HAYUTh aKTUBHBIM KaHaJ.

Jns BBoma mosockl [I[Y — HaxmuTe nporpaMMHbIE
| DMneTpaunA KHOIIKHA:

dunbTpauma > lNMonoca MNY.
Monoca MY

10Ky

4.10.2 VYcraHOBKa yCpeAHEHHUS

YcpenHenue npon3BOIUTCS B KAKIOW TOUKE U3MEPEHMSI 32 HECKOJIBKO MPEbLIYIINX
LUKJIOB CKaHUPOBAHHUs. Pe3ynbrar ycpenHeHus U3MEPEHHUM aHAJIOTMYEH CYXKEHHUIO
nosiocel [IY - TmoO3BOJIIET CHU3HUTH COOCTBEHHBIE IIyMbl, W PacCIIUPUTH

JMHAMUYECKUH AMana3oH u3MepeHuit npuoopa.

YcepenHeHue B KaXIOM H3MEPSAEMOM TOYKE MPOM3BOIAUTCS 3a HECKOJBKO LHKJIOB
CKaHUPOBAHUS B COOTBETCTBUU CO CIEAYOMEH (OpMYIOii:

M, =S, , i=0

Mi:[l_lj-mil+si, i>0, n=min(i+1N)
n n

M, — pe3ynbTaT yCcpeaHeHHUs Ha | — [UKJIC CKAaHUPOBAHHS,
S, — 3HaueHHe U3MepseMoil BennunHbl (S—mapamerpa) Ha | — [UKIJIe CKaHUPOBAHMUS,

N — ¢akTop ycpeaHeHus 3amaercs nosub3osareneM ot 1 qo 999, uem Beime pakTop,
TEM CUJIbHEE CTETIEHb YCPEHEHUSI.
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4. YcTaHOBKa MapaMeTpoB U3MEPHUTEIIS

[Ipu BkIIOUEHHOW (YHKIMH YCPEIHEHHS — B CTPOKE COCTOSHUS KaHaja
MHAULUPYETCS TEKyIlee KOJMUYECTBO UTEpaluii U (akrop ycpenHeHHs, HampuMep
«9/10». TIportecc ycpeHEHUS] CUUTACTCS YCTAHOBUBIIIMMCS, KOT/1a 00a YUCIia PaBHBI.

VYcpennenue 3anaercs Ui KaxkI0ro KaHana oTaensHo. Ilepen 3aganueM ycpeqHeHus
HE00X0IMMO HA3HAYUTh aKTUBHBIM KaHaJ.

JUist BKITIOUEHUS! M OTKIIIOYEHUS (YHKIIUN YCPETHEHUS
= — Ha)XMHTE IPOrPaMMHbBIE KHOIIKH.

dunbTpauusa > YcpeaHeHue.

Colzl s ycraHOBKH (hakTopa YCpEOHEHHS — HaKMUTE
MPOrPaMMHBIE KHOTIKU:

DaEKTOp YCpea. dunbTpauusa > Paktop ycpea.
10

4.10.3 VYcTaHOBKA CriIaXUBaHUSA

CriiaxuBaHu€ OCYILIECTBIISIETCA IYTEM YCPEOHEHHS M3MEPEHHH COCEJHUX TOYEK
rpaduka ckonb3snmM okHOM. [lluprHa okHa (anmepTypa) 3aaeTcsi MOJIb30BATEIIEM B
NPOIIEHTaX OT YHCJa TOYeK rpaduxka.

CriiaxuBaHue He yBEIMYMBAECT JUHAMMUYECKUN AMana3oH u3MepeHus. CriaxuBaHue
COXpaHseT CPeJHUI yPOBEHb rpaduKa, yMEHbIIIas UTyMOBBIE BHIOPOCHI.

CrnaxuBaHue 3ajgaercss Uil Kaxzaoro rpapuka otnensHo. llepen 3amanuem
CTJIaKUBaHMSI HEOOXOAMMO HA3HAYUTh aKTUBHBIHN rpauk.

JUis  BKJIIOYEHMS M OTKIIOYEHUs  (PyHKIHH
= CrJIa)KUBAaHUS — HAXKMHUTE IIPOrPaMMHBIC KHOIIKH.

dunbTpaums > CrnaxusaHue.

L et JInsi yCTAaHOBKU amepTypbl CrIQKHBAHUS — HAXKMHUTE
MPOrPaMMHBIE KHOTIKU:
ANEpTYpa Cr, ®dunbTpaums > AnepTypa crn.

1%
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411  Usmepenue cMmecutenei

4.11.1 OG30p METOJ0B U3MEPEHUSI CMECUTENEH

Wzmepurens «O0630p—304» mO3BOISET U3MEPITh CMECUTEIH U IPYTHE YCTPOHCTBA C
npeoOpa3oBaHWEM YaCTOTHI, HCIIOJIB3yS JIBa OCHOBHBIX METOJAA. CKaISAPHBIA U
BEKTOPHBIN.

CkajasipHblii MeTOJ TI03BOJISIET TMOJydYaTh MOJAYTh KoddduimeHnTa mnepenaqn
YCTPOMCTB ¢ mpeoOpa3zoBaHueM 4YacToThl. M3mepeHus: ¢asbl, TpyHIIoBOro0 BpEeMEHH
3ama3/ibIBaHusl B JAHHOM PEKMME HEBO3MOXKHBI. [IpeMMyIecTBoM TaHHOTO METona
SBISIETCS.  TpOCTasl  CXeMa  HM3MEpPEeHUsT 0e3  HUCIOJIb30BAHUS  BHEIIHETO
JOTNOJHUTEIBHOTO 000pynoBanus (pucyHok 4.17).

Pucynok 4.17 Cxema cKansipHbIX U3MEPEHUN CMECUTENEMN

OCHOBOH CKaJIIPHOTO METOJA SBISCTCA pexCum cmewenus uacmomol. Pexum
CMELICHHSI YaCTOThl BBOJHUT YAaCTOTHOE CMEIICHHE MEXAY MOPTaMU U3MEPHUTENs U
noipobHo omnucad B paszaene 4.11.2. Pexxum cMmenieHus 4acTOThl KOMOMHHUPYETCS C
Pa3IMYHBIMU METOJIaMH KaJIHOPOBKH.

[Ipy u3MepeHMH CMecHTeNel CKAJSPHBIM METOJOM HamOojee TOYHBIM METOJOM
KaTuOpOBKU  SIBIISICTCS. — CKalspHas Kaaubposka cmecumerneti. CranspHas
KaJIOpOBKa CMecUTeNel onucana B paszueine 5.6.

Bonee npocToil, 1 MeHee TOYHBIH METOJ — HCII0JIb30BaHUE aOCOMIOTHBIX U3MEPEHUI
COBMECTHO C KaJMOPOBKOW MPHEMHUKOB M KaJHMOPOBKOH MOIIHOCTH TMOPTOB (CM.
pasmenst 4.7.3, 5.4, 5.5). Jlns naHHOro Meroja XapaKTEPHbI 3HAYUTEIbHBIC
nynpcanuu ko3 @uimeHTa  mepeJadyd  CMECHTENs,  BbI3BAHHBIE  IUIOXHM
COTJIaCOBAaHMEM BXOJa M BBIXOJA CMeCUTEHs. YaCTMUYHO JTOT HEIOCTATOK MOMKET
OBITh KOMIICHCUPOBAH MPHUMEHEHHEM KayeCTBEHHBIX aTTCHIOATOPOB HA BXOJE U
BeIxoze cMmecutens 3 — 10 ab.
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BexkTopHbIii MeTOA MO3BOJSET MONTy4aTh KOMIUIEKCHBIM Ko3(dduuumeHT nepenaun
YCTPOMCTB ¢ MpeoOpa3oBaHUEM YacTOTHI, B TOM YHUCIIE H3MEpEHUs (a3bl, TPYIIIOBOTO
BPEMEHHU 3ama3/iblBaHus. BeKTOpHbI MeToa TpeOyeT BHEIIHEro 000pyHOoBaHUS
(pucyHok 4.18). DTO NOMOJHUTEIBHBIA CMECUTEIb C (HIBTPOM, Ha3bIBACMBIii
KanubOpoB8ouHviM cmecumenemM W TEHEPATOp, CIYXKAIIMKA OOIUM HCTOYHUKOM
YaCTOThI FETEPOMHA ISl HCCIETYEMOT0 U KaTUOPOBOYHOTO CMECUTENEH.

L

KannbpoBo4HbIn Uccnepyembin
cmecutenb/punbTp cMecuTenb

A

leHepaTop

@7

Pucynox 4.18 Cxema BEKTOPHBIX U3MEPEHUI cMecHTeNen

B BekTopHOM MeTOJE M3MEpEHHs CMECHTEJed MOpThl M3MepuTens padoTaloT Ha
OJTHOM YacToTe, B IITATHOM pexume. EAMHCTBEHHBINH MeTO KaTMOPOBKHU MIPU ITOM —
6eKMOpHAs Kanubpoeka cmecumerneli. BeKTopHas kanuOpoBKa cMecuTelel onucaHa
B pazzene 9.7.
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4.11.2 PexuM cMeEIIEHUS 4aCTOThI

PexxuM cMmeleHust 4acTOThl CIY)KUT M3MEpPEHHs MOAYJs Kod(h(UIMEeHTa nepenadn
YCTPOKMCTB ¢ mpeoOpa3oBaHueM 4acToThl. Ilo ycTpoiicTBamu ¢ mpeoOpa3oBaHUEM
4acTOTHl B JAHHOM pasleiie MOHMMAIOTCS YCTPOMCTBA, OCYLIECTBISAIOIINE MEPEHOC
4acTOThl (CMECHTENN, KOHBEPTOPHI), M YCTPOICTBA, OCYIIECTBISIONME YMHOXKEHHE,
100 JIeJIeHUE YacTOTHI.

Meron wu3MepeHUs 3aKIHYacTCs BO BBEICHUM CMELIEHUsS  YacTOThl IIOpTa —
IIPUEMHMKA CHUTHajga OTHOCHUTEIBHO IOpTa — HCTOYHMKA. CMeElleHHe YacTOThI
3aaeTcs JUIsl KaXIOro MHOpTa C IMOMOIIBIO TpeX KOA(PQHUIMEHTOB. MHOXHUTEIb,
AenuTenb U cMeleHue. Jlanuple Ko3((UIMEHTHI TO3BOJIAIOT PACCUUTATh YaCTOTY
HOPTa OTHOCUTEINIBHO OA308020 4aCmMOmMHO20 OUANA30Ha.

M

Fow=—Fo + Fop
D )

port base

M — MHOXUTEND,

D — nenutens,

Fofs — cMmernienue,

Fpase — 0a3zoBag gacrorTa.

B 0onbIIMHCTBE CIy4aeB JOCTATOYHO MPUMEHHUTH CMEIICHHE K OJJHOMY W3 MOPTOB,
OCTaBHUB JPYroi Ha yactote 6a3oBoro auamnazona (M=1, D=1, Fofs =0).

[Tpumepsr pacyera KO3((GUIMEHTOB CMEIIEHHS YacTOThl NPU Pa3IWYHBIX BHJAX
npeoOpa3oBaHUs YacTOTHL. BXoJ cMecuTenss NOAKIOYEH K mopty 1, BbIXOA
cMmecuTenss nmojkiaoueH K nopry 2. RF — Bxoanas wacrtora, |F — mpomexyrounas
yactora, LO — yactora rereponuna. Bropoii nopt uzmepurens paboTaeT B pexume
CMEILEHUS YaCTOTBHI:

RF IF
—
LO T
1. IF=RF-LO Mopt2: M=1,D=1, Fofs=-LO.
2. IF=LO-RF Mopt2: M=-1,D =1, Fofs = LO.
3. IF=RF+LO Mopt2: M=1,D=1, Fofs=LO.
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4. YcTaHOBKa MapaMeTpoB U3MEPUTEIIS

B pexume cMenieHMs 4acTOThl B HIKHEH 4YacTM OKHAa KaHaja WHAWLUPYIOTCS
3HAYEHHSI YaCTOTHOTO JHana3oHa Jyis Kaxaoro nopta (pucynok 4.19).

s11

E0. 00

40,00

20,00

20.00

10,00

0.oo0

=10.00

—20.00

=30.00

=40, 00

=50, 00

Moptl: CTapt 2.4TTy Cton 25Ty
MopTZ: CTapT 100MMW CTan 200 MMy

0[S CrapT 2.4TTu 201 Nwe 10WW 0ABM Cton 250w

AMnn nor 10.004E/ PO.000AE

Pucynok 4.19 OxHo kaHalia B pe:KUME CMEIIECHUS YaCTOTHI

CHELLEHHE

YacToTkl

CHELLEHHE
YacTOTEI

Brn.

CHELLEHHE

HACTOTEI

MapT 1

MHO¥HTENE
1

JenrTene
1

CHELLEHHE
Ol

I[JISI BKJIIOYEHHUST / BBIKIIOYECHUS peKruMa CMCHICHUA
YaCTOThI — HAXKMUTE NPOrpaMMHBIC KHOIIKH:

CTumyn > CmMelleHuMe 4acToThbl > CMelleHne 4acToThbl.

I[JBI BBOJA KOB(b(bI/IHI/ICHTOB CMCHICHUA NICPBOT'O IMOpTa
— HAXMUTE IIPOTPaMMHBIC KHOIIKH.

Ctumyn > CmelleHme Yactotbl > MopT 1 > MHOXUTeEnb |
Henutens | CmeweHue.
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4. YcraHoBKa IapaMeTpOB U3MEPUTEIIS

I[JBI BBOJa KOI—)(I)(I)I/II_II/ICHTOB CMCHICHUA BTOPOro mopTa
— HAXMUTE IIPOTPaMMHBIC KHOIIKH.

Ctumyn > CmelleHme Yactotbl > MopT 2 > MHOXUTens. |
MHOMHTE M OenuTtensb | CMelleHue.
1

JenvTene

1

CHELLEHHE

Ol
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4.11.3 ABTOMaTHYECKas MOJCTPOHKA YaCTOTHl CMCIIICHHS

[Ipu u3mMepeHnn cMecHuTeNnel B peKuMe CMEIEHHsI YacTOThHl HEOOXO0IUMO YKa3bIBaTh
4acTOTY CMEIIEHHUs, KOTOpas YUCICHHO paBHAa YacTOTE IeTepoarHA. TOYHOCTH
3aJlaHMs YaCTOThl CMEIIEHHs JOJDKHA OBITh HE XyXKe, YeM I10JI0CA UCIOJIb3YyeMOTO
¢unbTpa IIY, B NpPOTUBHOM ciydyae NPUEMHUK HE MPHUMET BBIXOJHOM CHTHAI
cmecutens. Ha mnpaktuke Ipu TECTUPOBAHMM CMECUTENIEH CO BCTPOCHHBIM
TeTEPOJUHOM HMEETCS IOIPEIIHOCTh YCTAHOBKU YaCTOTHI FE€TEPOAUHA, KOTOpas HE
U3BECTHA I10JI30BATENIO.

Nameputens «O630p—304» umeeT QyHKINIO aBTOMATHYECKOHN MOACTPOUKH YaCTOTHI
cmenienus (AITYC), koTopast CIyKHUT Uil TOYHOW HACTPOMKH YacTOTHI CMEIICHUS Ha
4aCcTOTY BHYTPEHHETO T'eTepOHHA UCCIETyeMOro YCTPOUCTBA.

Oynkuus AITUC mokeT ObITh BKIIOYEHA TOJBKO s OAHOTO u3 mopToB. Ilpu
BiitoueHun AITYC mHaunupyercs 3Hau€HUE IOJICTPOMKM B CTPOKE TOTO IOPTAa,
4aCcTOTa KOTOPOTO JOTOJHUTEIBHO NoAcTpanBaercs (pucyHok 4.20)

ABTOMAaTHYECKas MOJCTPOHKAa MOXKET OCyHIecTBIAThca B mpenenax 500 kI ot
3aJJaHHOM MOJIB30BATENIEM YacCTOThl cMelleHus. DYHKUIUS MOXKET OBbITh BKIIOYCHA
WIN OTKJIIOYEHA MOJIb30BaTeNEM, MPH 3TOM MOACTPOHKA MOXKET OCYHIECTBIATHCS IO
TpeOOBAHUIO TIOJNB30BATENs 10 HAXKATUIO KHOINKH, JIMOO NEPUOAMYECKH, Yepes3
3aJIaHHBIM HHTEPBaJ BPEMEHHU.

Szl Amnn nor 10.0006/ k0O.000AE
£0.00

40.00
I0.00
z0.00
10,00
0. 000K L]
-10.00
-20.00
-30.00

—40.00

-Lo.an 1
Moptl: CTapt 2.401Ty Cton 2.5y,
MopTZ: CTapt 100MMW MoAcCTpoFKa -950 1L CTon 200 MMy

[ B CrapT 2.4TTw 201 MwH 3007w O0A4BM Cton 2,500

Pucynox 4.20 OxHo KaHasa B pexkKUMe CMelleHns 4acToThl ¢ ¢pyHkiueir AITYC.
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TunoBas morpemHocts AIIYC 3aBucutT OT mosocsl Tekymero ¢uibsrpa II4Y u
npuBeseHa B Tabmuie 4.13.

Tabnuna 4.13 TunoBas norpemHocts AITYC

[Momoca dunpTpa MY Tunosas norpemHocts AITYC
10 k' 500 I'g
3kl 50T
1xl'g 15T
300 I'g 5T
100 I' 15T

411.3.1 [Topsinok MOACTPONMKH YaCTOTHI CMEILICHUS

Jlns BKItOYeHHs | BBIKJIIOUCHHS PEXHMa CMEIICHUS
CMELLEHHA YaCTOThl HAXKMUTE MPOrPaMMHbBIE KHOIIKH:

Ctmmyn > CwmeweHue 4Yactotbl > [logcTtponka
cMelleHus > MNoacTpoika cmeLeHus.

MoAcCTpOkFKS
CHELLEHHA
Brn.

BifipaTh nopT Bribepure HOMEp mopTa MpOrpaMMHBIMH KHOTIKAMHU:

2

Ctmmyn > CwmeweHue 4Yactotbl > [logcTponka
cMeLleHus > BbiGpaTb nopr.

[Ipumeuanue: Kak @paBUIO 3TO TOT MOPT, A
KOTOPOT'O 33JJaHO CMEILEHUE YaCTOThI

BenHmHa Begure BenMYMHY IOJACTPOMKM  IPOrPAMMHBIMU
NoACTPOHKH KHOIMIKAMI:
-950Ty

Ctumyn > CwmeweHue 4Yactotbl > [logcTpouka
cMelleHunsa > BennumHa nogcTpomku.

[Tpumeuanue: MO0 HAXKMUTE KHONKY BbinonHutb
NOACTPOWMKY, KaK OIIMCAaHO HUXKE
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MepHoaHHeckan
NoACTpoRKa
TR,

Meprog
NoACTPORKH
10 cekx

BEINOAHKTE
NoACTROHKY

Jlns  BritodeHUss [ OTKIIIOYCHHS — TEPHOIMUYECKON
aBTOMAaTHUYECKOU MIOACTPOMKH - Ha)XMUTE
IIPOrPaMMHBIE KHOIIKH:

Ctumyn > CwmeweHue 4Yactotbl > [logcTtponka
cMelleHus > Nepuogunyeckas nogcTponka

Jns BBOJa mepuoga aBTOMATHYECKOW MOJICTPOMKH —
H2)KMUTE ITPOTPAMMHBIE KHOIIKH:

Ctumyn > CwmeweHue 4Yactotbl > [logcTponka
cMelleHus > Mepuoa NnoacTPoOnku

JIns ONHOKpaTHOM aBTOMATHYECKOW NOACTPOUKU —
H2)KMUTE ITPOTPAMMHBIE KHOIIKH:

Ctumyn > CwmeweHue 4Yactotbl > [logcTtponka
cMelleHns > BbINONHUTL NOACTPONKY.
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5 Kannbposka
5.1 OO01ue cBeneHus

5.1.1 Omubku usmepeHus

Ha pe3ynbrarsl u3MepeHus: S—mapaMeTpoB BIUSIOT pa3IMyHbIe OIINOKN U3MEPEHUSI.
OmunbKku U3MEepeHHs MOXKHO Pa3/IeUTh Ha IBE KATETOPUU:

"  CHCTEMATHYECKHE OIMOKU U3MEPECHUS,
"  CIy4aiiHbIe OMIUOKU M3MEPEHUS;

CrydaiiHple OIIMOKM M3MEPEHHUS — 3TO IIYMOBbIE (PIYKTyallMu W TeMIepaTypHbIE
Apeiigbl B AJIEKTPOHHBIX KOMIIOHEHTAaX, W3MEHEHHE MEXaHWYECKHUX pa3MepoB B
Kabensx M pazbeMax NpU U3MEHEHHU TEMIIEPaTyphl, OIIMOKU MOBTOPSIEMOCTU MPH
MOBTOPHOM COEJMHEHUU pa3beMOB M u3rube kadeneid. CiyyaiiHble OIIMOKH, B CHITY
CBOCH HEMpeACKa3yeMOCTH, HE MOTYT OBITh 3apaHee W3MEpeHbl M ydTeHbl. Jlis
YMEHBUICHUS CIYy4alHBIX OIIMOOK MOXXHO TPHUHMMATH OIPENEIIEHHbIE MEpBhI:
NPaBUIbHBIN BHIOOP MOIIHOCTH HMCTOYHHMKA, CyxkeHue mnoinockl IIY, ycpeanenue,
NOJIep)KaHuE TOCTOSIHHOW TEeMIIepaTypbl OKpy’Karolield cpeipl, coOmoIeHne
BPEMEHU TMpPOrpeBa H3MEPHUTENs, OCTOpPOXKHOE oOpallieHue ¢ pa3beMaMmy,
yYMEHBbIIeHHE U3rn00B Kabeneil mocie KanuOpoBKy.

CnydaiiHple OIIMOKM M METOJbl MX YMEHBIICHHS HE pPacCMaTpHUBAIOTCA Jaliee B
JAHHOM paszele.

CucremaTniecKkre OmnOKu HU3MCPCHUA — OTO OIJ_II/I6KI/I, BBI3BAHHBIC HE HACAJIbHOCTBIO
KOMIIOHCHTOB HSMGPI/ITGHLHOﬁ cucteMbl. OHH MOBTOPACMBI, UX XaAPAKTCPUCTUKHU HC
HU3MCHAIOTCSA CO BPCMCHCM. CucreMaTH4eCKHE OLUINOKH MOXKHO BBIYMCJINTDH, a 3aTCM
YMCHBIINUTL KX BCIIMYUHY NYTCM BBCIACHHUSA IOIPABOK B PE3YJIbTATHI I/I3MepeHI/II71
MaTeMaTHYECKUM CIIOCOOOM.

[Tporiecc u3MepeHUs: MapaMeTpoOB MPEUU3HOHHBIX (PU3HUECKUX YCTPOHCTB ¢
W3BECTHBIMU TIApaMETpaMHU C IICJIbI0 BBIUUCICHHUS CHUCTEMATHYECKUX OIIMOOK
WU3MEPCHHUsI HA3bIBACTCS KAJHOPOBKOW, a Takue (GU3NYECKUE YCTPOWCTBA —
Ha3bIBAIOTCS ~ KAJHOPOBOYHBbIMH  Mepamu.  Haubosiee  pacmpocTpaHEHBI
KauOpoBOUHBbIE Mepbl KopoTkoro 3ambikanus (K3), xomocroro xoma (XX),
COTJIACOBAHHOW HArpy3KH.

[Mpouiecc xommeHcanyu (YMEHBIICHHUS BEJIMYMHBI) CHCTEMATHYECKHX OIIMOOK
U3MEpEHUs] B pe3yibTarax M3MEPEHUN MaTeMaTU4YeCKHMM CIOCOOOM Ha3bIBaeTCA —
KOppeKuuei ommnoox.



5.1.2 CucremaTu4eckue OmuOKN H3MEPEHUS

B ananmzaropax mernei moapazlensioT CIeIyIOIME UCTOYHHUKHU CHCTEMAaTHYECKUX
OLIMOOK U3MEPEHUS:

= HampaBiIeHHOCTb;

= (CormacoBaHH€e UCTOYHHKA,

= (CorylacoBaHu€ NMPUEMHUKA,

= Pas3Bs3ka;

= YacroTHast HEPABHOMEPHOCTD.

3Ha4YeHUsI CUCTEMATHUYECKUX OINMOOK H3MEPEHHs 10 NPUMEHEHHS  IPOLEAypHI
KOPPEKIUH OMNOO0K Ha3bIBAIOTCS — HECKOPPEKTHPOBAHHBIMHU.

OcTarouyHble 3HAYEHHUS CUCTEMATUYECKUX OMIMOOK M3MEPEHUS TOCie MPUMEHEHUs
MPOLEAYPbl KOPPEKUMHU HA3bIBAKOTCS — 3P PeKTHBHBIMMU.

51.21 HamnpaBiieHHOCT®.

Omunbka wu3MepeHHs, BbI3BAHHAS HANPABICHHBIM OTBETBUTENEM B TMOpPTE —
UCTOYHMKE CHUTHajla, W3—3a HECIOCOOHOCTH MOCIEIHEro abCOJIOTHO pa3JenuTh
CUTHaJbl MAJAIOIIEe U OTPaKEHHOM BOJIHBL IIpuM 3TOM YacTh SHEpruUM CUTHAIA
MaJAOENd BOJHBI IIPOHUKACT B IIPUEMHUK OTPAXEHHOro curHana. llorpemHocts,
BHOCHMAasi HANpaBJICHHOCTbIO, HE 3aBUCUT OT Xapakrepuctuk WY u oObyHO
OKa3bIBaeT HauOOJIbIIEE BIUSHUE IIPU U3MEPEHUHN OTPAKEHHUS.

JInst 0603HaYCHUS HANIPABJICHHOCTH Jlaiee ucrosb3yercs — Ed.

5.1.2.2 CoriiacoBaHre UCTOYHHKA

Omunbka M3MepeHus, BbI3BaHHAs HE COIJIACOBAHMEM IOpPTa B PEKUME HCTOUYHHUKA
curHana ¢ BxogoM WMVY. Ilpu 3TOM yacTh cur”ana, OTpax€eHHOro ot Bxoja MY,
OTpakaeTcs OT MOpTa HMCTOYHMKA M CHOBa Iocrymaer Ha Bxon MY. Ilpu stom
BO3HUKACT OIIMOKa MPU HM3MEPEHHHM OTPAKEHHOTO CHUrHalla, M MpU H3MEPEHUH
nepefaHHoro currana. Ommudka, BHOCUMas COTIaCOBAaHMEM MCTOYHMKA, 3aBUCUT OT
COOTHOLICHUS BXOAHOro uMmnenanca MY u umnenanca nopra B pexuMe UCTOYHHUKA
CUTHAJIA.

Omubka corjiacoBaHus MCTOYHMKA OKa3bIBAaCT 3HAUMUTEIIBHOC BIIUSHHUC npu
HU3MCPCHUU MY c nmoxum coriiacoBaHHEM BXoJa.

I[J'I}I 0003HAYCHHUS COTIIACOBAHMUS HCTOUYHUKA JAaJIeC UCTIOJIb3YCTCA — Es.
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5123 CornacoBanue MpUEMHUKA

Omunbka u3MepeHus, BbI3BaHHAsI HE COTJIACOBAHHMEM IOPTa B PEKUME NMPUEMHHUKA
curHana ¢ BeixogoM HMY. Ilpum sToM wacTe curhana, mpoueamero yepes MY,
OTpakaeTcs OT IOpTa MPUEMHHUKA U nocTynaer Ha Beixod MY. Ilpu sTomM Bo3HUKaeT
omMOKa MPU U3MEPEHUHU MEPEIaHHOTO CHTHalla, M IPU HU3MEPEHHU OTPa)KEHHOTO
curtaia (s aByxnoptoBeix MY). Ommbka, BHOCHMAasi COTJIACOBAaHHEM NMPUEMHUKA,
3aBUCHUT OT COOTHOLIEHMS BBIXOJHOTO umnenanca MY u umnenanca nopra B pexxume
IIPUEMHMKA CUTHAJIA.

[Ipy wu3MepeHMM mepenadyd OIMIMOKAa COTJIACOBaHMSA TNPUEMHHUKA OKa3bIBaeT
3HAUUTENIBHOE BIMSHUE B ClIydae IUIOXO0ro corjacoBaHueM Bbixoaa V.

[Ipy wu3MepeHMHM OTpaXEHUs OMMOKA COTJIACOBAHHMS NPUEMHHMKA OKAa3bIBACT
3HAQUUTEIIBHOE BIIUSHUE B CIIy4ae ILIOXOIO0 COIVIACOBAHHMEM BBIXOJAa U MaJIOro
3aTyXaHUs MEXIy BBIXOJIOM U BxoxoMm NVY.

JInst 0603HaYeHUS COTIIacOBaHMs IPUEMHUKA Jlasiee ucnoinb3yercs — El.

5.1.24 Pa3Bsaska

Omnbka u3MepeHus, BbI3BaHHAsE IPOHUKHOBEHUEM MTapa3UTHOTO CUTHAJIa U3 MOpTa —
HUCTOYHHUKA B IOPT — [IPUEMHHUKA, MUHYS UCCIIEYyEMOE YCTPOMCTBO.

TumnoBoe 3HaueHue pasBsa3ku B u3Mmepurene «O63op — 304» na yposue —140 nb
MO3BOJISIET MIPEHEOpeYh JaHHOW OMMOKON B OOJILITMHCTBE ClydaeB. BO3MOKHOCTH
U3MEPEHUsI Ppa3BsI3KM BO BCEX BHUJAX KaJIMOPOBKM IPEIyCMOTpPEHAa Kak
HeoOs3aTenbHAasl.

Jlns o003Ha4YeHUs pa3BA3KU Jajee ucnojib3yercs — EX.

5.1.25 YacToTHast HEPaBHOMEPHOCTh OTPAKECHUS

Omnbka u3MepeHusi, BbI3BaHHAS Pa3IMYMeM YaCTOTHO—3aBUCUMBIX aMIUIUTYIHBIX U
($a30BBIX XapPaKTEPUCTUK IMyTEeHd pacHpOCTPAHEHUS OTPAXKEHHOTO U OINOPHOTO
CUTHaja B IOPTE—MCTOYHUKE CUTHAIA.

st 0603HaUEHUST YaCTOTHOM HEPaBHOMEPHOCTH OTPAaXKEHUs Jlajiee MCIIOJb3YEeTCs —
Er.

5.1.2.6 YacToTHasi HEpaBHOMEPHOCTD Mepeiaun

OmmnoOka HU3MCPCHHS, BbI3BAHHAA PA3JIMIMEM YaCTOTHO—3aBUCUMBIX aMIUNIMTYAHBIX H
(ba301351x XapaKTCpUCTUK HYTeﬁ pacinpoCTpaHCHud IICPCAAHHOTO W OIIOPHOTO
CHUI'Haja.

I[J'I}I 0003HAaYEeHHST YACTOTHOM HCPAaBHOMCPHOCTH IICpCaavyu najicc HCIOJIb3YCTCA —
Et.
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5.1.3 Moaenb ommOOK U3MEPECHUS

Jlns aHanM3a CUCTEMAaTUYECKUX OIMOOK B aHATM3aTOPax Lenel UCIOJIb3YI0T MOACIH
OIIMOOK B BUJIE CUTHAJILHBIX (HAalpaBJICHHBIX) IpadoB.

5131 OnHonopToBasi MOAENb OTUOOK

[Ipu wu3mepenun koxdpdunmrenta otpaxenuss WY wucmonpsyercs OJUH THOPT
u3Mepurens. CUrHaiabHbIN rpad Moaenu omuOOK U3MEpeHus A nopra 1, mokasaH
Ha pucyHke 5.1. J{ns mopra 2 curHanbHbIN rpad omnOOK aHAIOTHYEH.

Slla

Sllm [

m
o
=

m
o
2

Mopt 1

Pucynox 5.1 OgHonoproBast MOAEb OIHUOOK
I'ne:
* Si1a — MCTUHHOE 3HaUeHUE KOAPPHUIUEHTA OTPAKEHUS;
* Siim — U3MepeHHOe 3HaYeHUs KOA(DPUIIMEHTA OTPAKECHHUS,

Ha pesynbTar u3MepeHus OTpakeHHs B HOpPTE€ 1 BIUSAIOT TpU CHUCTEMATHUECKUX
OLINOKH U3MEPEHUS:

= Egy1 — HanpaBlIeHHOCTH;
= [E, — corimacoBaHu€e UCTOYHUKA,
* [E;1 —9acTOTHas HEPABHOMEPHOCTh OTPAKEHUSI.

3HaueHUEe CTUMYJIUPYIOLIErO0 CUTHAJA MPUHATO paBHBIM 1 Uil HOPMHPOBKH.
3HaueHus BCEX BEJIMYMH B MOJEIN — KOMIIJIEKCHBIE.

YcTaHOBHB B MpoIiecce MOJIHOM OHOMOPTOBOI KaIMOPOBKH Bce TpH omubku Eqi,
Es1, Er1 i kaxaol u3MepsieMod 4acTOThl MOXKHO MOJYYUTh UCTUHHOE 3HAYCHUE
KOd(pPUIHEHTa OTPAKEHUS S11a, MATEMATUUYECKU YCTPAHUB OMIMOKU U3 U3MEPSEMO
BEIIMYUHEBI Sq1pm.

CymiecTBYIOT YNPOLIECHHbIE METOJbl KaJTUOPOBKH, KOTOpBIE YCTPAHSIOT BIHMSIHHE
TOJIKO OJTHOM MJIM IBYX CHUCTEMAaTUYECKUX OIIMOOK U3 TpeX.
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5.1.3.2 JIByX1opTOBast MOZENb OITMOOK

[Tpu n3MepeHnn IBYXIOPTOBBIX YCTPOMCTB (YETHIPEXIOIIOCHUKOB) HCHOIB3YIOT 1B
CHUTHAIBHBIX Trpada BO3AEHCTBUS Ha cHCTeMy OMMOOK wu3MepeHus. OauH
CUTHAJIBHBIA T'pad COOTBETCTBYET Cllyyalo, KOT/Ia MCTOYHHUKOM CHTHaja SIBISETCS
nopt 1, BTOpoii — Kor/ia HCTOUHUKOM CUTHAJIA SBJSIETCS TIOPT 2.

CurnanbpHble Tpagbl BIMSHUS OLIMOOK H3MEpPEHHUS B JABYXIIOPTOBOH CHCTEME
IpeCTaBICHbl HA PUCYHKE 5.2:

1 | Ea .
| : Eu
—> & 7'} : > 7'} : > ® San
! S21a -
) |
) 1
Eq Es ' Si1a Sooa : =
h 1
) ]
E. E Si12a E
Siim  o—Y—e : - ) : i
h 1
h 1
Mopt 1 Mopr 2
, 1
h 1
\ 1
. > . o Sum
y'y ! So1a 4 : 1
c : : ErZ
2 ! |
E Si1za S22a E Es; Ew
Ep E S12a E I !
Sizm @ < : < < — *
! :
Exe

Pucynox 5.2 JIByxmoproBast MOJieJb OIINOOK

Ha pucyHke HCIob3yroTcs 0003HAUYCHUS:
" Si1a, 214 S12a, S22a — UCTUHHBIC 3HAUEHUS MapameTpoB LUV
" Sitm, S21my S12m, S2om — U3MeEpeHHBIE 3HAYCHHS mapameTpoB LY

3HaueHUEe CTUMYJIUPYIOLIErO0 CHUTrHAJa MPUHATO paBHBIM 1 [Uii HOPMHPOBKH.
3HaueHus BCEX BEJIMYMH B MOJEIN — KOMIIJIEKCHBIE.
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Ha pesynprar wusMmepeHuss B JBYXIIOPTOBOM CHCTEME BIUAIOT JIBEHAALATH
CHCTEMaTHYECKUX OLUIMOOK U3MEPECHHUS.

HaummenoBanue WcTouHUK cUTHaAIA
ITopr 1 ITopt 2
Hanpasnennocts Ea Eq
CoracoBanne UCTOYHUKA Eq: Es,
YacToTHAst HEPAaBHOMEPHOCTh OTPAKECHUS En E.,
YacToTHasi HEPaBHOMEPHOCTh MEPENAUN Eu Evw
CornacoBaHue NpueMHUKA En Ep,
Pa3Bsi3ka Ex Ex

YCTaHOBHMB B Ipoliecce ABYXNOPTOBOi KaauOPOBKM BCE JBEHANATh OMIMOOK IS
KQXKIO0H M3MEpAEMOH 4YacTOThl MOMHO MOJYyYHTh MCTMHHOE 3HAaueHHe  S—
NapaMeTPOB. Si1a, S21a, S12a, Sa2a.

CymiecTBYIOT YNPOILIECHHBIE METOJbl KaJTUOPOBKH, KOTOpPBIE YCTPAHSIOT BIHMSIHHE
TOJIBKO O/IHOM MJIM HECKOJIbKUX CUCTEMATHUECKUX OLIMOOK U3 IBEHAALATH

IIpumeuanue [Ipy wWCHONB30BaHUM JBYXIOPTOBOW  KaJTMOPOBKH,
BBIYHCIICHUE JI000TO M3 S—mapaMeTpoB TpedyeT
3HAHMSI BCEX YETBIPEX HM3MEPEHHH  Siim, S2im, S12m,
S22m, TOATOMY ISl OOHOBJICHHSI OJTHOTO WU BCEX S—
napaMeTpoB HW3MEpPHUTENb JOJDKSH CAenaTh JBa
YaCTOTHBIX CKaHHpPOBaHUSA: TOPT 1 — MCTOYHHK
CUTHAJIA, 3aTeM IMOPT 2 — HICTOYHHK CUTHAJA.

5.14 OmnpeneneHue Moa0KEHUS U3MEPUTEIIHHBIX TOPTOB

[Iponiecc  kanmuOpOBKM  OmNpenenseT  MOJIOKEHHE  HM3MEpPUTENbHBIX  MOPTOB.
M3MepuTenbHBIM TOPTOM CUMTAETCS pPa3beM, K KOTOPOMY  IOAKIIIOYAIOTCS
KaJTMOpOBOYHBIE MEPHI B IPOIIECCE KAITMOPOBKH.

H3mepuTenbHBIM TIOPTOM MOXKET SIBIISIThCS pa3beM Ha nepeaneit nanenu (tum N 50
), eciii K HeMy B ITPOIIeCCe KATMOPOBKH MO JKIIIOYAIOTCS KATMOPOBOYHBIC MEPHI.

B HekoTOphIX ciyyasx JUIs HPOBEACHUS W3MEPEHUH HEO0OXOAMMO MOIKIIOYUTH K
pa3beMy Ha MepeiHel maHenu KOaKCHalbHbIA Ka0eab W/ UiH ajantep Ui nepexoaa K
ApyroMy THUIY pazbeMa. B Takux ciyyasx B Mpolecce KaIMOPOBKU KaTuOpPOBOYHbIE
Mepbl HEOOXOAMMO MOAKIIOYATh K Pa3beMy Kabess Win ajantepa.

Ha pucynke 5.3 npuBeneHsl 1Ba ciydast ONpPEICICHHS MOJIOKEHUS U3MEPUTEIbHBIX
MOPTOB TIPU H3MEPEHHUH JIBYXIIOPTOBOro YCTpoiicTBa. Mcmonp3oBanue kabenei

128



H/Uan aaanTCpoB HC BJIHUACT Ha PE3YJbTarT H3MepeHHﬁ, €CJIi OHM BK/IIOYCHBI B
nporecc KaTuOpOBKH.

Moptl

MopT 2 ApanTepbl

Mopt1l MopT?2

Pucynox 5.3 [Ipumeps! onpeeneHust U3MEpPUTEIbHBIX TTOPTOB

B HEKOTOpBIX CilydasiX UCHOJB3YIOT TEPMUH MIOCKOCMb KAIUOPOSKU, TIOJI KOTOPHIM
MOHMMAIOT BOOOpaXAeMYIO IIJIOCKOCTh, MPOXOJSIIYI0 IO Cpe3y pPa3beMoOB, K
KOTOPBIM MOAKIIIOYAIOTCS KaTMOPOBOYHBIE MEPHI B IIPOIIECCE KATUOPOBKH.
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5.1.5 Cranuu npouecca kaauOpOBKU
[Tpomecc kanMOPOBKHM BKITIOYAET B ce€0sl CIEAYIONINE CTaIUU:

* BpiOop KOMIUIEKTa KaaHMOpPOBOYHBIX MEpP, COOTBETCTBYIOIIETO THILY
MIPUCOEAVHUTENBHBIX Pa3beMOB U3MEPUTEILHOIO TIOPTA.

* BpiOop MeTona KaluOpOBKH, HCXOAd U3 TpeOyeMol TOYHOCTH
u3MepeHuil. Meros KanuMOpOBKM ONpeAesseT, Kakas 4acTh OIIHMOOK
(;Tu60 Bce omMOKK) MOJICITN OMIMOOK OyeT CKOMIICHCUPOBAHA;

* lI3mepeHne KaauMOpPOBOYHBIX MEp B 3a/JaHHOM JMANa30HE YacToT.
Yucno uzmepeHuii Mep 3aBHCUT OT METO1a KaJIMOPOBKH,

» l3mepuTenb CpaBHHUBAaeT W3MEPEHHBIE MapaMeTpbl KaauOpPOBOYHBIX
Mep C WX 3apaHee M3BECTHBIMU NapamMeTpaMu. PazHuia ucnons3yercs
TUTSt BBIYUCIICHUS KaJTMOPOBOYHBIX K03 HUITUEHTOB
(cMCTeMaTHYEeCKHX OIMNOOK);

» Tabmuna  KanauOpOBOYHBIX  KO3(DPUIIMEHTOB  coxpaHseTcss B
M3MEpUTENE U HCIIOJIb3YETCS ISl KOPPEKLUUU H3MEPEHHI.

KanubpoBka siBisiercss Bcerga cneuuduyeckoi Ais KaHama, Tak Kak 3aBUCHT OT
YCTAaHOBOK CTHMYJa KaHaja, B OCOOCHHOCTH OT YacTOTHOIO JHara3oHa. ITo
O3HayaeT, 4To TabauIa KaaTuOpPOBOK XPaHUTCS Ul KaXI0Tr0 KaHajla B OTJACIbHOCTH.
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5.1.6 Meroapl KaTMOPOBKU

W3mepuTenb MoAIepKUBaeT HECKOJIBKO METOIOB KaTHOPOBKU. MeTOIbI KaIMOPOBKU
pa3InYaloTCsl KOJMUYECTBOM U TUIIOM HMCIHOJIB3yEeMbIX KaTMOPOBOYHBIX Mep, HAOOpOM
KOPPEKTUPYEMBIX CHCTEMAaTHYECKHX OIMMMOOK ¥ TOYHOCTHIO. Cremyromas tabnuia
naeT 0030p METO/I0B KaTMOPOBKH.

Ta6muna 5.1 Metoap! kKanmnOpoBKH

Meron N3mepsiemble Mepsl Omunbku TouHoCTB
KaJTHMOPOBKH napameTphl
Hopwmanuzanus S1 unn = K3 mm XX Er, Eq* Huskas
OTpaeHi S» = Harpyska * WIH
EI‘21 Edz !
Hopwmanuzanus S, uin = [IepeMbruka Eu, Eyxi° Huskas
fepesatu Si2 = 2 Harpy3Ku ° WIH
Et21 EXZZ
ITomuas S1 un = K3 Eu, Eq1, Est Bricokas
OZHOMOPTOBAS Sy . XX —
KaJauOpoBKa
» Harpyska Er2, Ea, Est
OpnonanpasieHH | Sy, Sx = K3 En, Ea, Es, Eq, Cpenuss
2
as IByxmoprosas | . XX Ex
KaJauOpoBKa —
Si2, S22 » Harpyska
- HepeMI:I‘lKa El’lyzEdly ESly Etly
Exl
= 2 Harpy3ku °
ITonnas Si1, Sx = K3 En, Eq1, Est, Eu, Bricokas
JBYXIIOPTOBAs S, S . XX Ei, Ex?
KaJauOpoBKa 12 D2 E. Ev Eo E
- Har 3Ka 2y d2y S2y 12y
Y Er Ex”
= [Iepembruxa
= 2 Harpy3ku

4

Eciu BrInoHAETCS O OHAJIbHAasA KaHI/I6pOBKa HaIpaBJICHHOCTH.
5

Eciu BrInonHsgeTCS O OHAJIbHAasA KaHI/I6pOBKa Pa3BA3KHU.
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5.16.1 Hopmanuzamus

Hopmanuzamuss — 3T0 mpocTedmumii MeTo] KaauOpoBKHM, Tak Kak OH TpeOyer
U3MEPEHUsI TOJIBKO OJHOM KamTuOpPOBOUHOM Mephl IS KaKJOro H3MEpPSEeMOro S—
rnapamerpa.

*  QOpHomopToBBIE M3MepeHUs Kod(pduuuenta orpaxkenus (Sii, S2)
KamuopyroTcst ¢ momomipio Mepbl K3 wimm XX, ngaBas OLEHKY
YaCTOTHOIM HEPaBHOMEPHOCTHU OTpakeHus — Er.

» JIByxmoprtoBble H3MepeHus  Kodpduimenta nepenaun (Sz1, Sio)
KaTMOpYIOTCS C TIOMOIIBIO Mephl IepeMbluKa, JaBas OILICHKY
YaCTOTHOM HEPaBHOMEPHOCTH repenauu — Et.

Mertoxa Ha3bIBaeTCs HOpPMANM3ALMEH, TaK Kak M3MEpseMblil S—Tapamerp B KaxIOu
YaCTOTHOM TOUKE AETUTCSA HAa COOTBETCTBYIOLINIA S—apamMeTp KaluOpOBOYHON MEpHI
(Hopmupyetcsi). Hopmanusanusi ycTpaHseT YacCTOTHO 3aBHCHUMBIC OCTalJICHHE |
caBur (azpl B IENHM M3MEpPEHHs], OHA HE KOMIICHCUPYET OLIMOKM HalpaBlIEHHOCTH,
COIIaCOBaHUS U Pa3Bs3KU. DTO OIPaHUYMBAET TOUHOCTh METO/A.

5.1.6.2 OnuuoHanbHasi KaMMOPOBKA HAIIPABIECHHOCTH

W3meputenr «0030p—304» wuMeeT BO3MOMKHOCTH OIIMOHATBHOW KaIMOPOBKH
HanpaBnenHoctd (Ed) mpu wmcnonb3oBaHMM HOpPMalu3allil OTPAKEHUS ITyTEM
JOTOJIHUTEIBHOTO HW3MEpPEHHsT Mepbl — Harpys3ka. JlomosiHuTenbHash KOPPEKIMs
HAIpaBJICHHOCTH, YBEIIMYMBAET TOYHOCTh METO/1a HOPMAaTH3aLUH.

5.1.6.3 OnuuoHanbHasi KaMUOPOBKA Pa3BsI3KU

Wameputenp «0030p—304» uMeeT BO3MOMKHOCTH OIMNIMOHATBHOW KaMOPOBKH
pa3Bs3ku (EX) mpu BBINOJIIHEHUU TPEX BUAOB KATUOPOBKHU:

= HOpMalu3alus neperadu,
"  OJHOHANpABJICHHAs JBYXIOPTOBas KaIMOPOBKA,
" [I0JIHAas ABYXIIOPTOBask KaJIMOpOBKa.

KanuOpoBka oOCyIIECTBISAETCS IyTeM H3MEPEHHUs] Ppa3BSI3KU NPU  TOIKIIOUYECHUU
Harpy30K OJTHOBPEMEHHO K JIByM mnoptam. KanuOpoBka pa3Bsizku, B OOJIBIIMHCTBE
Clly4aeB, MOXKET OBITh MPOITYIIEHA B CUIIY OYEHb HE3HAYUTEIHLHOTO MPOHUKHOBEHHUS
CUTHaJa MKy IOpTaMu U3MEPUTEIIS.

HpI/IMe‘-IaHI/IC HpI/I Kann6p0131<e Pa3BsA3KU PCKOMCHAYCTCA
YCTAHABJIMBATH Y3KYIO ITOJIOCY 114, YCPCAHCHHE, a TaK
K€ JKCCTKO 3aKpPCIIIATH KaOeIu.
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5.1.6.4 [TonHast omHOMOPTOBAs KATUOPOBKA

[TonmHast oxHOMOpPTOBasE KamMOpoBKa TpeOyeT MOIKIIOUEHHsS TpeX KaIMOPOBOYHBIX
Mep K OJTHOMY IOPTY:

= wmepa K3,
=  wmepa XX,
= Mepa Harpyska.

N3mepenue Tpex Mep MO3BOJISIET KOMIIEHCHPOBATH BCE TPH OMIMOKH OTHOMOPTOBOM
moxenmun — Ed, Es, Er. Ilonnas omHomoproBas KanuOpoBKa 00JaJaeT BBICOKOM
TOYHOCTBIO TIPH U3MEPEHUU OTPAKEHUS C TIOMOIIBIO OJHOTO MOPTa.

5.1.6.5 OnHoHampaBieHHas IBYXIOPTOBas KaTMOpPOBKa

OnHoHarnpapieHHast JBYXIOPTOBask KATMOPOBKA COBMEIAET MOJIHYIO OJHOTIOPTOBYIO
KaJIMOpOBKY M PACHIMPEHHYI0 HOPMAaJIHM3alMIo nepeaayr. Metos mo3Boisier Oojee
TOYHO OLCHHTh ONIMOKY YacTOTHOH HepaBHOMepHocTH mepenaun (Et), dgem
HOpMaJIM3aLus [Iepeaayn.

OnHoHarpaBiieHHas IBYXIOPTOBask KaTMOPOBKa TPeOYeT MOAKIIIOYCHUS TPEX Mep K
MOPTY MCTOYHHUKA, KAaK OJHOMOPTOBAs KAIUOPOBKA, IUIIOC MOJKIIOUYEHHE MEpPhl —
NepeMbluKa MEXIY THM KaJUOPOBAHHBIM IOPTOM MCTOYHHMKA U BTOPHIM IOPTOM
[IPUEMHUKA.

OnHOHanpaBIieHHAs IByXIIOPTOBAask KaMnOpoBKka KoppekTupyet omubku Ed, ES, Er B
NOPTE UCTOYHUKA U OINMOKY YaCTOTHOI HepaBHOMEpHOCTH rnepenaun — Et. Ona He
YYUTBIBAaET OIIMOKY coriacoBanus ucrounuka (EI) nyxmoproBoit Monenu ommnbok
U3MEPEHHSI.

OpHoHampaBiieHHAs ABYXMOPTOBas KaTHMOpPOBKA MOJIXOAUT B CiIydae H3MEpEHUs
MapaMeTpoB YCTPOICTBA B OJJTHOM HANPaBIIEHUH, HaIpuMep Si1 U Sy1.
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5.1.6.6 [lonHast ByX1mopTOBasi KaTuOpPOBKa

[TonmHast AByXnopToBasi KaauOpoBKa TpeOyeT ceMb IMOJAKIIOUYEHUH KaTuOpOBOYHBIX
Mep. OHa cOBMEIAeT JBe MOJIHBIE OJHOMOPTOBBIC KATMOPOBKH ISl KXKIOTO MOPTa,
IUIIOC OJHO TIOAKJIIOYEHHE MeEpbl TepeMbluKa, IPH KOTOPOM JIENAIOTCS JiBa
M3MEpEHUs Mepelavn A KaKAO0ro Mopra — MCTOYHHMKa curHana. Ecnm tpebyercs
OILMOHAJIbHAsA KaTMOPOBKA pa3BA3KH, TO HEOOXOIMMO MOJKIIOUEHHE JIBYX Harpy3ok
K IOpTaM, MPHU KOTOPOM JETAr0TCs JiBa U3MEPEHHs Pa3BsA3KH UL KaKIOTro MopTa —
MCTOYHMKA CUTHAJA.

[Tonnast nByxmoproBas KamuOpOBKa KOPPEKTHPYET BCE JBEHAALUATh OIIMOOK
ABYXHOpTOBOM Mozaenu omnbok: Eq1, Edz, Esi, Eso, Er1, Ero, Et, Evo, Eit, Ep2, Exa, Ex2
(xoppeknus Exi, Exo MOXeT ObITh OIyIIICHA).

[TonmHast AByXnopToBas KaquOpOBKa 00J1a1aeT BBICOKOW TOUHOCTBIO MIPU U3MEPEHUAX
JBYXIIOPTOBBIX YCTPOMCTB.

5.16.7 Cxonp3asias Harpy3Ka

B noJsiHO# 0/1HOTIOPTOBOM M IBYXIOPTOBOM KaJMOPOBKaX BO3MOXHO MCIIOJIb30BAHUE
CKOJIB3SIIECH Harpy3kd BMeECTO (UKCHPOBAHHOW. VICHonb30BaHWE JaHHOTO THUIA
Harpy3kyd IO3BOJISICT 3HAYUTEIBHO IMOBBICUTH TOYHOCTh KaIMOPOBKM Ha BBICOKHX
4acTOTax MO CPABHEHUIO C (PUKCUPOBAHHOW HArpy3KOH.

Ckonp3sias Harpys3ka HCIOJIb3YeT CEPUI0 U3MEPEHUIl B Pa3iIMYHBIX IOJIOKEHUIX
IIOJBIYKHOTO 3JIEMEHTA JJI KOMIICHCALIMY OTPaKEHUS OT MOTJIOIIAIOIIET0 MIEMEHTa

Jlis  akTUBUPOBaHMS alropuTMa ''CKOJIB3AIIEH Harpy3Kd' TpHU  BBIIOJHEHUU
KaTMOpOBKH, B BBHIODAaHHOM KOMIUIEKTE KAJIMOPOBOYHBIX MeEp JOJIKHA HaXOJUTCS
Mepa THMa ''CKoNb3sIas Harpy3ka' U el 1oJbkeH ObITh Ha3Ha4yeH Kiacc "Harpyska'
COOTBETCTYIOIIEro nopra. PepakropoBanue KaauOpOBOUHBIX Mep U HazHau€HUE UM
KJIaCCOB MOAPOOHO OTMMCAHO HIIKE.

Ckonp3siliasi Harpy3ka oOnajaeT OrpaHMYeHHeM 1o dyactore cHuzy. Jlis
IIPEOJIOJIEHUST JTOTO OrpaHWYEHUsT B HWKHEH 4YacTH YacTOTHOIO JHala3oHa
UCHOJb3YIOT (PUKCUPOBAHHYIO HArpy3ky. lJis COBMECTHOM KaJMOPOBKH C IMOMOIIBIO
CKOJIB3SIIeH ¥ (PUKCUPOBAHHOM HArpy30K HCIOJIB3YETCS MEXaHU3M HOOKIACCO8 MEP.
MexaHH3M MOAKIIACCOB Mep MOJPOOHEe OMUCAH HIKE.
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5.1.7 KanuOpoBouHbIE MEPHI U KOMILIEKTHI MEP

KamuOGpoBounsle Mepsl — 3TO MPEUU3HOHHbIE (U3UYECKUE YCTPOHCTBA,
HCIIOJIb3YEMBIE [UISl OTIPEIEIICHUS TOTPELIHOCTEN B U3MEPUTEIIBLHOM CUCTEME.

Kommiekt mMep — 3T0 Habop KanMOpPOBOYHBIX MEp C OIPEACICHHBIM THUIIOM
Pa3beMOB, U C OIPEIEICHHBIM BOJHOBBIM COIIPOTUBIICHUEM, COOTBETCTBEHHO.

W3meputens CONEPKHUT OINpeIeIeHUs] KOMIUIEKTOB KaTMOPOBOYHBIX MEp PazIMYHBIX
npousBoauteneil. I[lomb3oBaTens MOXET J0OABJIATH  ONPEACICHUs CBOMX
KOMIUIEKTOB KaJMOPOBOYHBIX MEp WM MOAUGUIMPOBATH MNpPEIONpeaeTICHHbIE.
[Topsinok penakTHpOBaHUS KOMILIEKTOB KaJHOPOBOYHBIX MEp OMKCaH B paszzene 5.3.

s oOecrieyeHUss TOYHOCTH KadWOpPOBKM HEOOXOJUMO BBIOpaTh B IMPOTpaMMe
UCTOJb3yeMbIi KOMIUIEKT KaauOpoBouHbIX Mep. Ilopsmok BbiOopa KomIuieKTa
KaJauOpOBOUYHBIX Mep OMHUcaH B paznene 5.2.1.

5.1.7.1 OmnpeneneHust U KIacchl KATUOPOBOYHBIX MEP

Kaxnas xanuOpoBo4Has Mepa UMEET onpeoeseHue W MPUHAUICKUT K OJHOMY HIH
HECKOJIbKUM KIACCAM.

Omnpenenenne KanuOpPOBOYHOH Mepbl — 3TO MaTeMaTHUECKOE ONMCaHUE ee
apaMeTpoB.

Knacc kanuOpoBOYHOW Mepbl — 3TO Ha3HAYEHHE MEpPhl B KOHKPETHOM METO[e
KaauOpOBKM C TPUBSA3KOH K HOoMmepy moprta. Hampumep, "Harpyska mopra 1" B
MOJIHOM JIBYXIIOPTOBOI KamuOpOBKe.
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5.1.7.2 Tunbl KanTuOPOBOUHBIX MEP

Tun xanuOpoOBOYHON Mepbl — 3TO KaTeropust (pU3MUECKUX YCTPOWUCTB, K KOTOPOM
OTHOCHUTCS Mepa, UCIOJIb3yemas Ul OIpENeNieHHs ee IapamerpoB. M3mepureins
MOIJIEP>KUBACT CIIEIYIOIIUE TUITBI KATHOPOBOUHBIX MEp:

" XX,
= K3,

=  (duxcupoBaHHas Harpys3Ka,
= CkoJb3s11as Harpys3Ka,

= [lepembruka/nuHwMs,

* Mepa, onpeneneHHas JaHHBIMHU (S-TIapaMeTpamu).

[Ipumeuanue Tun kanmuOpoBOYHON Mephl HE CIEAyeT MyTaTh C €e
KjJaccoM. Tum KanuOpoBOYHOH Mepbl — 3TO 4YacTh
OIpEIEICHUs, KOTOPAsk UCIIOJIB3YETCs ISl BBIYUCIICHUU
rapameTpoB MEPBI.

5.1.7.3 Cnioco0nlI onpeneneHust KaTuOPOBOUHBIX MEP

B u3MepuTere HCHob3y0TCs 1Ba CIOCO0a OMpeeNIeHus KalnOpPOBOYHBIX MeEp:
"  MojeNb KamuOpoBOUHBIX Mep (pasnen 5.1.7.4),
» rtabnuna S-nmapamerpos (pasznen 5.1.7.5).

Kpome Toro, a1 kakJ10i Mepbl yKa3bIBalOTCS 3HAUEHUS HIDKHEH U BepXHel paboueit
4acTOTHL. 3a MpeieiaaMy yKa3aHHBIX 4acTOT MU3MEPEHUS MEPbl HE MCIOJb3YHOTCS IpU
KaaOpoBKe.
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5.1.7.4 Mogenb KaTuOpPOBOUHBIX MEP

Mopnens KaluOpOBOYHON Mephl, MPEICTaBJICHHAs B BHJIE SKBUBAJICHTHOW IIENH,
UCTIOJIb3YETCS JUIS BBIYUCICHHS e S-mapameTpoB. Mojenb UCHONB3YeTCs i Mep
tuna XX, K3, ¢pukcupoBanHas Harpyska, mepeMbluKa/THHHS.

Hns mep XX, K3, dukcupoBaHHas Harpys3ka HCHOJIb3YETCS OJHOTPOTOBAsE MOJAEb,
IIpeJICTaBICHHAs HAa PUCYHKE 9.4,

Jins ~ Mepel  NEPEeMBIYKA/MUHUS ~ HCIOJB3YeTCSd  JBYXNPOTOBAs  MOJETb,
IIpEJICTaBICHHAs HAa PUCYHKE O.5.

ITnockocTh
KaJNOpPOBKU
|
|
é——| Cwmemenne (JiuHus nepenaun): CocpenoToueHHbIE TapaMEeTPhI:
|
I * BOJIHOBOE CONPOTHBIIEHHE Zg » XX - emxocts C;
i = K3 L;
" 3a/IepiKKa PacpOCTPaHCHHS T — MHAYKTHBHOCTS L ;
= notepu Rn » Harpyska — conporusienne Ru.
|
|
1

Pucynok 5.4 Mozenb 0 JHOIOPTOBOM MepBI

ITnockocth ITnockocts
KaJNOpPOBKH KaJHOpPOBKH

" BOJITHOBO€ COIIPOTHBJICHHE Zo
" 3aJICpKKa pacupoOCTpaHCHUA T

* norepu Rn

]

é—— Cwmemmenue (TUHUS Iepenayn):
1
1
1
1
1

Pucynok 5.5 Mozenp AByXIopTOBO MEpBI

Onucanre YHCIOBBIX MAapaMETPOB MOJETH SKBHUBAICHTHOUW IENMU KaIMOPOBOYHBIX
Mep JaHbl B Ta0nuie 5.2.
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Tabnuua 5.2 [TapameTpbl MOJ1e/I SKBUBAJICHTHOH 1IETIH KAITUOPOBOYHBIX MED.

ITapamertp

(o0o3HaueHUE B

nporpamme)

Onucanue napamerpa

Zoy

(Cmewenue: Z0)

B ogHONOpTOBOI MEpe — BOJTHOBOE CONPOTHUBIIEHUE CMELLIEHUS
(TMHUM TIepeavu) OT IUIOCKOCTH KaJIUOPOBKH JI0 IIETH CO
COCPEIOTOYEHHBIMU TTapaMeTPaMHU.

B aByxmoptoBoii Mmepe — BOJIHOBOE CONPOTUBIIEHUE JTUHUHU
nepesadd MeXAy TIOCKOCTSIMU KaTnOPOBKU

T 3anepkka cMmeleHus. Onpenensercs Kak Bpems

(CmeweHe: pacrpocTpaHeHHs CUTHAIA B OJTHY CTOPOHY (B CEKyHIax) oT

sanepKa) TUIOCKOCTH KaJTMOPOBKH JI0 LEMH CO COCPE/IOTOCHHBIMH
napaMeTpamMH WIH J0 BTOPOH IUIOCKOCTH KalnOpPOBKH.
3agepkka MOXKET ObITh M3MEPEHa WIIU TTOJTydeHa
MaTeMaTU4eCcKH JICICHUEM TOYHO U3BECTHON (PH3NYECKON
JUTHHBI HA CKOPOCTh paclipoOCTPaHEHHsI CUTHAJIA B JIMHUH.

Rn [Totepu cMmemieHus 3a cuet CKuH — 3¢ dexra npu

(Cmewenme: pacnpocTpaHeHHH CHUTHAIA B OJIHY CTOpoHy. [Totepu

noTeph) onpenensiores B enunuiax [Om/c] Ha vactore 1 I'Tw. [Totepu B
JIMHUY OTIPENIEIISIOTCS IyTeM U3MEPEHHUsI BPEMEHH 3aJICPKKH |
[c] u moteps L[nb] Ha wactore 1 I'Tu. M3mepeHHbIc 3HAUCHMSI
MOJICTABJISIFOTCS B (hOpMyITy:

refaarc]= - OB Zol0)
4.3429[05]-T|c]

Ru ComnpoTuBnenue Harpy3ku [Om].

(MmnepaHc

Harpy3sku)

C KpaeBasi eMKOCTb MEpBI XOJIOCTOTO X0/1a, BBI3BIBAIOIIAS CIBHUT

(co, C1 ¢a3pl KorpPUIHEHTa OTPAXKEHUS HA BBICOKUX YaCTOTaX.

T Moiens KpaeBoii eMKOCTH OIMHCHIBACTCS (PYHKIIHEH YaCTOTHI, B
C2,C3) BHJIE TIOJMHOMA TPETHETO MOPSIIKA:

C=Cy + Cif + Cof? + Csf® e
f: gactora [['1]
Co...C3 — koaphunHMEeHTH MONTMHOMA.

PasmepHocTs: Co[®@], Ci[®/Tn], Co[®/T1?], Cs[®/T’]
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L [Tapa3uTHas HHIYKTUBHOCTH MEPBI KOPOTKOTO 3aMbIKAHUS,
BBI3BIBAIONIAs CIBUT (ha3bl KOA(PPHUIIMEHTA OTPAKEHUS HA
BBICOKHMX 4acToTax. MoJieJib mapa3suTHOM HHAYKTUBHOCTH
L2,L3) OIKCHIBACTCH (DYHKIIMEH YACTOTHI, B BUJIE MOJMHOMA TPETHETO
MOPSIIKA:

L=Lo + Luf + L,f? + Lsf® ,rme

f: gacrora [['1]

(Lo, L1,

Lo...Ls — ko3 puimeHTs TOTUHOMA.

Pasmepnoctb: Lo[l'H], Li[l'u/T], Lz[rH/FI_IZ], L3[FH/FL[3]

5.1.7.5 KanubpoBouHbie MeEpHI, ONpeeeHHbIE TaHHBIMU

KanuGpoBouHble MepHbI, ONpeIeTeHHbIE JAHHBIMU 331al0TCS C TIOMOIIBIO TaOIHUIIBI S-
napameTpoB. Kaxnas cTpoka TaOmuIBl COAEPKUT 3HAUYEHUS YacTOTHI M S-
napameTpoB Mephl. [ OJHOMOPTOBBIX MEp TabIUIa COACPKHUT 3HAUEHUS] OJIHOTO
napameTrpa — Si1, @ A8 JIByXIOPTOBBIX MEp TaOIHUIA CONEPKUT 3HAYCHHS BCEX
YeThIpex mapameTpoB — Si1, Sp1, S12, Sz

Tabnmuua S-mapaMeTpoB BBOAMTCS IOJIb30BATEleM BPYYHYIO WM MOXKET OBITh
3arpyxeHa u3 Qaina gopmara Touchstone. [ns 0AHOMOPTOBBIX MEP UCIIOJIB3YIOTCS
daiinel *.S1p, a 1A ABYXIMOPTOBBIX MEP MCIONB3YIOTCS (haitinbl *.S2p.

5.1.7.6 Kacchl kamnOpoBOYHBIX MEP

Hapsiny ¢ onpeneneHuemM Mephl ¢ MOMOIIBIO MOJIETH WU JAaHHBIX, €l JODKEH OBITh
HazHayeH kiacc. OOHONW Mepe MOXeT OBITh HAa3HAYeHO HECKOJIbKO KIIACCOB.
Ha3HaquHe KJIaCCOB Mep OCYU_ICCTBHSIGTCﬂ I/IHI[I/IBI/I,Z[yaHLHO I KaXa0ro
KOMILJIEKTa KamuOpoBOUHBIX Mep. [lopsaok HazHA4YeHHsS KJIAcCOB Mep OIMCaH B
pazznene 5.3.4.

Ha3nauenme kiacca KauTOpPOBOYHOM Mepe CIYKUT Ui YyKa3aHUsS METOJa
KaIMOpOBKH, pOJM Mepbl B KaiuOpoBKe, HOMmepa mnopta(o). M3mepurens
MO JIIEP>KUBACT KIJIACCHI Mep, MepeyrciieHHbIe B Tabauie 5.3.
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Tabawuma 5.3 Knaccel mep

MeToab KaTMOpOBKH HaumenoBanue xiacca [Topr
I 1
OJIHAsI IBYXIOPTOBAs KaTMOPOBKa, XX
2
[TonHas omHOMOPTOBAs KAIMOPOBKA,
1
K3
JIByXmopToBasi OAHOHAIPaBJICHHAS 2
KamuOpOBKa, 1
Harpyska
Hopmanuszauus nepenauu, 2
Hopmanuzanust oTpaxeHus. Mepemsruxa 1-2

Hanpumep, naznauenue mepe "XX —F-" knacca "Ilopr 1 XX" o3HauaeT, uro naHHas
Mepa HCIOJIb3YeTCs ISl KaJHMOpPOBKH IEPBOrO IMOpPTa B CIEAYIOMIMX METOJaxX
KaJHMOpOBKU: TOJHAsE ABYXIIOPTOBAasi, MOJHAs OJHOIMOPTOBAs, OJIHOHAINpPaBIICHHAs
JBYXIIOPTOBAasi, U HOpMaJIn3aLusl.

IIpumeuanue Ha3nauenue Kj1accoB U3MEHSET HAUMEHOBAaHUS MEp Ha
IPOrPaMMHBIX KHOIIKAaX KaJHOPOBKH.

5.1.7.7 IToakmaccel KaTMOPOBOYHBIX MEP

IToaxmaccel ciyaT Ui Ha3HAUYEHUsI OJJHOTO KJIacca HECKOJIBKUM MepaM. MexaHu3m
MOJIKJIACCOB HCHOJB3yeTCs, IJIaBHBIM 00pa3oM, Ui KaJTuOpPOBKHM B IIHPOKOM
YaCTOTHOM JMana30HE C IIOMOINBI0 HECKOJBKHMX MeEp, Kaxkaas U3 KOTOPBIX HE
MOKPBIBAET BECh YaCTOTHBINM AMana3zoH. Kaxplil Ki1acc Mep MOXET coepkaTh 110 8
I10/IKJIACCOB.

Hanpumep, B wuMeromeMcss KOMIUIEKTE KalHOPOBOYHBIX MeEp  OINpEAeTICHBI
¢ukcupoannas Harpyska oT O I'T no 2 [T, u ckonp3smas Harpyska ot 1.5 I'T
no 12 I'Tn. Jns ocymiecTBIEHUS KaTUOPOBKH B IOJIHOM YacTOTHOM JUMA30HE,
(GuKCHpPOBaHHOW Harpy3ke Ha3HavaeTcs mojkiacc 1, a ckomnp3smieil Harpyske —
nojkiace 2 knacca "Harpyska".

Ecnau mMepbl MMEIOT MepeceKarouIuiicss Iuana3oH 4acToT (Kak B YKa3aHHOM BBIIIE
npumepe ot 1.5 [Ty go 2 ['T), To B HeM HCHONB3YIOTCS U3MEPEHHS MEpPbI, KOTOpast
ObL1a U3MepeHa MOCIeIHEH.

IIpumeuanue Ha3snayenue noaxiaccoB Mep U3MEHSAET IIPOrpaMMHBIE
KHOTIKM KalnOpoBKH. KHONKa M3MepeHus 3ameHsieTcs
KHOIIKOM Ilepexoja B MEHIO IIOJKIACCOB, KOTOpPOE
COJICPKUT KHOIIKM U3MEPEHUsI HECKOJIbKUX Mep.
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5. Kanubposka

5.2 [Topsi 0K BHITIOTHEHUSI KATUOPOBKHU

5.2.1 Bri0op KOMIUIEKTa KAITHOPOBOYHBIX MEP

Vcnonp3yeMblid MpU KaaMOpPOBKE KOMIUIEKT KaJIMOPOBOYHBIX MEp JOJDKEH OBITH
BBIOpaH MOJIB30BaTENIEM COTJIACHO ONHMCAHHOM mporenype. Eciam oH oTCyTCTBYeT B
CIHMCKE MPEeNOTNPEACTICHHBIX KOMIUIEKTOB, TO OH JOJDKEH OBITh MNpEIBapUTEIILHO
co3nad. Co3aHue U pelakTUPOBAaHUE KOMIUIEKTOB KaJHMOPOBOYHBIX MEP OIHMCAHO B
paznene 5.3.

JUyisi TIOSIBJIEHHSI CIIMCKA KOMIUICKTOB KaJMOPOBOYHBIX
agubpgens mep (puc. 5.6) HAKMHUTE TPOrPAMMHBIC KHOTIKH:

Kann6poBka > KomnnekT mep.

KomMnnekT mep |

1. 85032B/E

HavMeHoEaHHE | OnkcaHHue | BrIGpaTh |I'I|:ue.a.u:unpe.a.. I MzMeHEH | YWcno Mep ﬂ

1 B Tpe-h S0 6GHz Cal Kit (Agilent) v Aa Het £

_ 2 |8503zF Twpe-M 500 9GHz Cal Kit (Agilent) Aa Het a

_ 3 |85054D Type-M 500 18GHz Cal Kit (Agilent) fa Het fi

_ 4 |85054B Type-h 500 18GHz Cal kit with Sliding Load {Agilent) ia Het a

_5 |05CKI0A-150  Type-M 500 18GHz Cal Kit (Rosenberger) Aa HeT i

_ b 88500 Twpe-M 500 18GHz Cal kit (Maury Microwave) Aa Het i

7 850330)E 3.5 mm 6GHzf9GHz Cal Kit (Agilent) fa Het f

_ B |8505z8 3.5 mm 26,5GHz Cal Kit with Sliding Load {Agilent) ia Het 10
_ 9 85052 3.5 mm 26,5GHz SOLTITRL Cal Kit (Agilent) Aa HeT 10 j

Pucynox 5.6 Criucok KOMIUIEKTOB KaIMOPOBOYHBIX MEP.

B crucke KOMIUIEKTOB KaTHOPOBOYHBIX MEp HaBEeIUTE
BBIJICJICHUE HA HYXHYIO CTPOKY U  HaXMUTE
IIPOrPaMMHYIO KHOIIKY:

BbibpaThb.
i BribpaTk

[Ipumeuanue VYbeaurech, 4TO HANpPOTHB BBIOPAHHOTO KOMIUIEKTA
Mep YCTaHOBJICHA raJ0yKa.
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5.2.2 KammbGpoBKka HOpMATU3AIH OTPAKCHUS

Hopmanuzaius oTpaxeHus — MNPOCTEHIINM METOJ KalIUOpOBKU S HM3MEpEHHS
kodpdunuenta otpaxkenus  (S;y wim  Sp). OH TpeOyeT H3MEpeHHs OIHOM
kanmmuopoBouHoi Mepbl K3 mmm XX (pucynok 5.7). [lo ycMOTpeHHIO mOJb30BaTENs
MOXeT OBITh MpPOBEACHA KaaMOpOBKA HANPABICHHOCTH IYTEM H3MEPEHHS MEpbI
Harpyska.

L L
MopT MopT
K3 vnu Harpyska
‘] XX ‘] (onuuMoHanbHoO)

Pucynox 5.7 KanuGpoBka HOpManu3aluy OTPaskeHHS.

[Tepen kamuOpoBKOW HEOOXOIUMO BBIMOJIHUTH CIEAYIONINE TPEIBAPUTEIHHBIC
YCTAaHOBKM HW3MEpPUTENS: HA3HAYUTh AKTUBHBIA KaHall, YCTAaHOBUTb MapaMeTpbl
kaHana (Y4acTOTHBIM JuanaszoH, mosiocy I[IY wu napyrue), BBIOpaTh KOMIUICKT
KaJTHMOPOBOYHBIX MEP.

Jdns  mepexoja K KaIMOpOBKE — HOpMalW3alluu
OTpPaKEHHs] — HOXMMUTE MPOrPaMMHbBIE KHOKH:

KanubpoBka > KanubpoBatb > Hopmanusauua (K3) |
Hopmanusauus (XX).

T Bri6epute xanubpyeMblii OPT NPOrpaMMHON KHOIIKOM
1{511) Bbi6pate noprt. Haamuch Ha KHOIKE INEPEKITIOYAET
HOMep Topra (MU3MepseMBblid TapaMeTp).
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K=
Shart -M-

Harpwska {onu,. )
Broadband

MpHMEHKTE

OTMEHHTE

[Ipumeuanue

[Toaxmounte x nopty Mepy K3 mnm XX kak nokasano
Ha pHUCYHKE 5.7/. BpImoiaHuTEe H3MEpeHHE,  HaKaB
KHOTIKY ¢ oOo3HaueHHeM kimacca Mepbl K3 mmm XX,
COOTBETCTBEHHO.

B crpoke craryca mameputens BO BpeMs HU3MEPEHUS
uHauupyercss  coodbmenue «KamuOposka...». Ilo
3aBEPLICHUI0 HM3MEpPEHHUS B JIEBOM YacTU KHONKHU
CTaBUTCS OTMETKA.

Ecnmu  TpeOyercs mpoBecTH He  00s3aTENbHYIO
KaTMOPOBKY HANpPaBICHHOCTH — MOJKIIOYUTE K MOPTY
Mepy Harpy3ka Kak IIOKa3aHO Ha pHCYHKE O.7.
Beimonnute u3MepeHue, Ha)XaB  KHOIIKY C
o0o3HaueHneM Harpyska (onu.).

B cTtpoke craryca mameputens BO BpeMs HU3MEPEHUS
uHauupyercss  coodbmenue «KamuOposka...». Ilo
3aBEPLICHUI0 HM3MEpPEHHUS B JIEBOM YacTU KHONKHU
CTaBUTCS OTMETKA.

Jiiss  3aBepuieHHss ~ KaIMOPOBKM  —  HaXMHUTE
IIPOTPaMMHYIO KHOIIKY MpuMeHunTb.

[Io HaxaTHIO KHONKM PpAacCUMTHIBAETCS Tabiuua
KaJTMOPOBOYHBIX KOX(P(HUIMEHTOB M COXpaHIeTCs B
naMsaTH ~ KaHala.  ABTOMAaTMYECKH  BKIIIOYAETCS
(byHKIMS KOPPEKIMH OIHOOK.

Eciu TpeOyeTcst OTMEHUTH pe3ylbTaThl H3MEPEHUs
Mep — HAKMUTE IPOTPAMMHYIO KHOIIKY OTMEHUTD.

JlaHHas KHONKAa HE OTMEHSET CYIIECTBYIOUIYIO
KaJHOPOBKY. Ecin Tpedyercs OTMEHHUTH
CYLLECTBYIOIIYIO  KaJUOPOBKY —  OTKJIIOYHUTE
KOppeKLuto omuobok (paznen 5.2.9).

[TpoBeputh cocTosiHME KaTUOPOBKA MOKHO B CTPOKE

coctossHuss KaHana (tabmuma 5.4) W B CTpOKe
cocrosiHus rpaduka (Tadnuna 5.5).
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5.2.3 KamuOpoBka HOpMaIH3aIluy IepeIadn

Hopmanuzanus mnepenads — MPOCTEHINHA METON KaTUOPOBKH JJsi U3MEPEHHS
kodpdunmenta nepenaun  (Sp1 wim  Sip). OH TpeOyeT U3MEpEHUs OIHOMN
KaTuOpOBOYHOM Mepbl mepeMbiuka (pucyHok 5.8). [lo ycMoTpeHHIO MOJIB30BATES
MOXKET OBITh MpOBEJCHA KaaMOpOBKa pa3Bs3KM IYTEM H3MEPEHHUS JABYX Mep
Harpyska.

Moptl Mopt2
Moptl [opT2

! Harpy3ku :
(onumnoHanbHO)

Pucynok 5.8 KannOpoBka HOpMasn3auy nepeaayu.

Ilepen xamuOpoBKOW HEOOXOAMMO BBIMIOJHHUTH CIEAYIOUINE MpeIBapUTEIbHBIC
YCTaHOBKM HW3MEPUTENSA. HA3HAUUTh AKTUBHBIA KaHall, YCTAaHOBHUTH IapaMeTpbl
KaHana (4acTOTHBIM nuama3oH, mosocy [T w npyrme), BbIOpaTh KOMILICKT
KaJTMOPOBOUYHBIX MEP.

Jlns mepexoja K KatuOpoBKe HOPMAaTU3alUK NIepeadn
— HAKMHUTE IPOTrpaMMHBIE KHOTIKH:

KanubpoBka > KanubpoBats > Hopmanusauus
(nepemblyka).

BiifpaTh nopTs B516epHUTe HanpaBjeHUE KaJHMOpPOBKH IPOrPaMMHOMN

2-1 (521) KHOTIKOM Bbi6patb noptbl. Haamuce Ha KHOTKe
0003HaYaeT: HOMEp MopTa MPHUEMHHKA — HOMEp MOopTa
UCTOYHUKA (M3MEPSIeMBIii TTapaMeTp).
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MNepembXKEa
Thru

PazeAzra
(onUMaHaNEHD)

MPHHEHHTE:

OTMEHHTE

IIpumeuanue

[IpucoenuanTe KaaMOPOBOYHYIO MEpPY MEPEMBIYKU
MEXAY HU3MEPUTEIbHBIMU MOpTaMU. Eciau pa3zbeMbl
IIOPTOB JIOIYCKAIOT HEMOCPEICTBEHHOE COCIUHEHUE —
OpocTo coenuHUTe uX (MepeMbluKa C  HYJICBOM
AJIEKTPUYCCKON JUIMHOW).  BbINOJgHHUTE H3MEpeHue,

Ha)XaB KHOIKY c o0Oo3HayeHWEM Kiacca Mepbl
Mepemblyka.

B crpoke craryca msmepurens BO BpeMs HU3MEPEHUS
uHauupyercss  coodbmenue «KammuOposka...». Ilo
3aBEPLICHUI0 HM3MEpPEHHUS B JIEBOM YacTU KHONKHU
CTaBUTCS OTMETKA.

Ecnmu  TpeOyercs mpoBecTH He  00s3aTENIbHYIO
KaTuOpPOBKY pa3BsI3KM — MOAKIIOUUTE K MOPTaM JBE
Mephl HArpy3Kd Kak I[I0Ka3aHO Ha pucyHke 5.8.
Beinonaure wu3MepeHue, HaXaB KHOIIKY c
0003HaueHHEM Pa3Bsiska (ONUMOHANLHO).

B crpoke craryca mamepurens BO BpeMs HU3MEPEHUSA
uHauupyercss  coodbmenue «KamuOposka...». Ilo
3aBEPIUCHUI0 M3MEpPEHHUS B JIEBOM YacTU KHONKHU
CTaBUTCS OTMETKA.

Jinss  3aBepuIieHHsT ~ KaIMOPOBKM  —  HaXMHTE
IIPOTPaMMHYIO KHOIIKY MpuMeHunTb.

[Io HaxaTHIO KHONKH pacCUUTHIBAETCS TabiuIa
KaTMOPOBOUHBIX KOX(PQPHUIMEHTOB U COXpaHSAeTCid B
naMsATH ~ KaHajla.  ABTOMAaTMYECKH  BKIIIOYAETCs
(byHKLMS KOPPEKIMH OIUOOK.

Ecnmu TpeGyeTcss OTMEHUTH pe3yibTaThl H3MEPEHUS
Mep — HAKMUTE IPOTPAMMHYIO KHOIIKY OTMEHUTD.

JlaHHas KHONKAa HE OTMEHSET CYIIECTBYIOUIYIO
KaTHOPOBKY. Ecnu Tpedyercs OTMEHUTh
CYLLECTBYIOIYI0O  KaJUOPOBKY —  OTKJIIOYHTE
KOppeKLuto omuook (paznen 5.2.9).

[IpoBepuths cocTosiHME KaTMOPOBKH MOKHO B CTPOKE

coctossHuss KaHana (tabmuma 5.4) w B CTpoOke
coctosiHus rpaduka (Tadnuna 5.5).
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5.2.4 TlomHas omHOIIOPTOBAs KaIMOpPOBKa

[TonmHast oHOIOPTOBAsE KAIMOPOBKA HUCIOJIB3YETCS MPHU M3MEPEHUH KO3 PHIIEeHTa
orpakenust (Si1 wiu Sy). OH TpeOyeT M3MepeHus Tpex KaauOpoBo4HbIX Mep K3,
XX, Harpy3ka (pucyHok 5.9).

Ll
] K3
MNopTt |
T xx
o Harpyska

Pucynox 5.9 IlonHast onHOIOpTOBAst KATMOPOBKA.

Ilepen xanmuOpoBKOW HEOOXOAMMO BBIMIOJHHUTH CIEAYIOUINE MpeIBAPUTEIbHBIC
YCTaHOBKM HW3MEPUTENA. HA3HAUUTh AKTUBHBIA KaHall, YCTAaHOBHUTH IapaMeTpbl
KaHana (4acTOTHBIM muama3oH, mosocy [T w npyrme), BbIOpaTh KOMIUICKT
KaJTMOPOBOYHBIX MEP.

Jlis mepexoja K MOJTHOW OJHOMOPTOBOW KaTUOpPOBKE

ManH, 1-nopT.

1 IE — Ha&XXMHUTE NIPOrPaMMHBIE KHOIIKH.
KanubpoBka > KanubpoBatb > [onH. 1-nopr.
KanubpoBkKa.

T Bri6epute xanubpyeMblii OPT NPOrpaMMHON KHOIIKOM
1 (511} Bbi6pate noprt. Haamuch Ha KHOIKE IEPEKITIOYAET
HOMep mnopra (M3MepseMblid TTapaMeTp).
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k3 [TonkmrounTe K BHIOpAaHHOMY HOPTY B JIFOOOM HOPSI/IKE
Shart -M- Mepsl K3, XX, Harpy3ku Kak moka3aHo Ha pucyHke 5.9.
Brimosnnute  u3MepeHue, Ha)XaB  KHOIIKY C
0003HaueHHEM KJIacca MEpHI.

He

Open -M-
B crpoke craryca m3mepurenss BO BpeMs HU3MEPEHHUs

uHaunupyercss  coodbmenue «KamuOposka...». Ilo
3aBEPIICHUI0 HM3MEpPEHHUS B JIEBOM YacTU KHONKHU
CTaBUTCS OTMETKA.

Harpyska
Broadband

Jnss  3aBepuIieHHsT ~ KaIMOPOBKM  —  HaXMHUTE
i IIPOrPaMMHYIO KHOIIKY MpuMeHunTb.

[Io HaxaTHiO KHONKH pacCUUTHIBAaETCS TabiuIa
KaTMOPOBOUHBIX KOX(PQPHUIMEHTOB U COXpaHsAeTCcid B
naMsaTH ~ KaHajla.  ABTOMAaTHYECKH  BKIIIOYAETCs
(byHKIMS KOPPEKIMH OIUOOK.

Ecnu TpeGyeTcss OTMEHUTH pe3yibTaThl H3MEPEHUS
il MEp — HOKMUTE IPOrPAMMHYIO KHOIIKY OTMEeHUTD.

JlaHHas KHONKAa HE OTMEHSET CYIIECTBYIOUILYIO
KaJTHOPOBKY. Ecnu Tpedyercs OTMEHUTh
CYLLECTBYIOIYI0O  KaJUOPOBKY —  OTKJIIOYHTE
KOppeKLuto omuook (paznen 5.2.9).

[Ipumeuanue [IpoBeputh cocTosiHME KaTMOPOBKH MOKHO B CTpPOKE

coctossHuss KaHana (tabmuma 5.4) W B CTpOKe
coctosiHus rpaduka (Tadnuna 5.5).
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5.2.5 OpHoHampaBlieHHAS BYXIIOPTOBAs KaTMOPOBKA

OHHOHaHpaBHCHHaH JABYXIIOPTOBAasA KaJ'II/I6p0BKa UCOOJB3YETCA B Cliydac U3MCPCHUSA
napamerpoB MUY B onHOM HampaBieHuu, Hampumep Sii U Spy;. OHa TpeOyer
MOJKIIOYEHUS TPEeX Mep K TMOPTy HMCTOYHUKA, IUIIOC TOAKIIOYEHHUE MEpbl —
NepeMbIYKa MEXIY THM KaJUOpPOBAHHBIM NOPTOM MCTOYHHMKA U BTOPHIM IOPTOM
npuemnuka (pucynok 5.10). [To ycMoTpeHHIO 1OIB30BaTENST MOXKET OBITH TIPOBE/ICHA
KaJuOpOBKa pa3BsA3KU MyTEeM U3MEPEHHs IBYX MEp Harpyska.

L
I K3 Moptl Mopt2
Mopt |
" Harpy3ka

Moptl [opT2

; Harpy3ku :
(onumnoHanbHO)

Pucynox 5.10 OHoHanpaBieHHas ABYXIOPTOBast KATMOPOBKA.

Ilepen xanmuOpoBKOW HEOOXOAMMO BBIMOJHHUTH CIEAYIOUIHE MpEIBAPUTEIbHBIC
YCTaHOBKM HW3MEPUTENA. HA3HAUUTh AKTUBHBIA KaHall, YCTAaHOBHUTH IapaMeTpbl
KaHana (4acTOTHBIM 1uama3oH, mosocy [T w npyrue), BbIOpaTh KOMILICKT
KaJTMOPOBOUHBIX MEP.
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QAHOHAaN, Z-NopT.

BriOpaTe NopTel
2-1 (521 511)

K=
Shart -M-

e
Open -M-

Harpyska
Broadband

MepeMeHKEa
Thru

PazeAzra
(onUMaHaNEHD)

MpHMEHKTE

Jns mepexomga K OAHOHANpPaBIICHHOH —JIBYXITOPTOBOWM
KaTUOPOBKE — HAKMUTE TIPOTPaAMMHbBIE KHOTIKU:

Kanu6poBka > KanubpoBaTb > OgHOHanp. 2—nopT. Kan.

Bribepure HampaBieHHE KaJIMOPOBKH IMPOTPaAMMHOM
KHOIIKOIi BbIGpaTb noptbl. Haamuce Ha KHOMKe
0003HayaeT: HOMEep MopTa MPUEMHHUKA — HOMEp HopTa
UCTOYHUKA (M3MEpsieMbIC TTapaMeTpPhl).

[TonkmrounTe K MOPTY MCTOYHUKA B JIIOOOM MOpSIKE
Mepsl K3, XX, Harpy3sku Kak IOKa3aHO Ha PHUCYHKE
5.10. BeimonHuTe U3MEpEHHE, HAXaB KHOIKY C
0003HaueHHEM KJIacca MepHI.

[IpucoenuanTe KaTUOPOBOUHYIO MeEpy NEPEMBIYKH
MEXAY HU3MEpPUTEIbHBIMU TopTaMu. Eciu pazbembl
IIOPTOB JOIYCKAIOT HETIOCPEACTBEHHOE COCIUHEHUE —
NpOCTO CcoeauHUTe UX (IMepeMbluKa C  HYJIEBOM
JIEKTPUYCCKON JITMHOM).  BhImomHUTE W3MeEpeHue,

Ha)XxaB KHOIKY c o0o3HaueHHWEM Kjacca Mepbl
Mepemblyka.

B crpoke craryca usmeputens BO BpPEMS U3MEPEHUS
uHaunupyercss coobmenune «KamuOposka...». Ilo
3aBEpPLICHUI0 W3MEPEHUsS B JIEBOM 4YacTH KHOIKHU
CTaBUTCS OTMETKA.

Ecnmu  TpebGyercs mpoBecTH HE  00S3aTEIBHYIO
KaTMOPOBKY pa3BsA3KH — MOJKIIOUUTE K TOpTaM JBE
Harpy3kH Kak moka3aHo Ha pucynke 5.10. Beimonnute

U3MepeHne, HakaB KHOMIKY ¢ 0003HaueHueM PasBsaska
(onumMoHanbHo).

B crpoke craryca uzmeputens BO BpPEMS U3MEPEHUS
uHaunupyercss coobmenune «KamuOposka...». Ilo
3aBEPLICHUI0 W3MEPEHUsS B JIEBOM YacCTH KHOIKHU
CTaBUTCS OTMETKA.

Jnss  3aBepuieHHsT ~ KaIMOPOBKM  —  HaXMHTE
IIPOTPaMMHYIO KHOIIKY MpuMeHunTb.

[Io HaxaTHIO KHONKM pPAacCUMTHIBAETCS Tabiuua
KaJTMOPOBOYHBIX KOX(P(PHUIMEHTOB M COXpaHSeTCs B
naMmsaTH ~ KaHaia.  ABTOMAaTHYECKH  BKIIIOYAETCS
(byHKIUS KOPPEKIMH OIIHOOK.
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OTMEHHTE

IIpumeuanue

Eciu TpeOyeTcst OTMEHUTH pe3ylnbTaThl H3MEPEHUS
Mep — HAKMUTE IIPOTPAMMHYIO KHOIIKY OTMEHUTD.

JlaHHasT KHONKAa HE OTMEHSET CYIIECTBYIOUIYIO
KaJHOPOBKY. Ecin Tpedyercs OTMEHHUTh
CYLLECTBYIOIIYIO  KaJUOPOBKY —  OTKJIIOYHUTE
KOppeKLuio omuook (paznen 5.2.9).

[TpoBeputh cocTosiHME KaTUOPOBKM MOKHO B CTPOKE

cocrtossHuss KaHana (tabmuma 5.4) W B CTpOKe
cocrosiHus rpaduka (Tadnuna 5.5).
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5.2.6 IlonHas nByXmoproBas KaarnOpOBKa

[TonHas nByXmopToBas KaIMOpOBKa COBMEIIAET JIBE OTHOTIOPTOBBIE KaTUOPOBKH IS
KXKJOTO TOpTa, IUIIOC M3MEpPEHUE Mepeayd U OTPaKeHUs MEphl IEepeMbluKa B
KaxIoM HarpasieHuu (pucyHnok 5.11). [To ycMOTpeHHIO TIOJIH30BATEISI MOXKET OBITH
MpoBeicHa KATMOPOBKA Pa3BsI3KH ITyTEM U3MEPEHUS ABYX MEp Harpyska.

Ll [l
- K3 K3 -
Moptl | ' MopTt 2
- L= XX XX -1y
" Harpyska Harpyska o

Moptl TMopT?2
Moptl Mopt2

! Harpy3sku '
(onumnoHanbHO)

Pucynox 5.11 ITonHas AByXnopToBas KaauOpoBKa.

Ilepen xanmuOpoBKOW HEOOXOAMMO BBIMOJHHUTH CIEAYIOUINE MpeIBAapPUTEIbHBIC
YCTAaHOBKM M3MEPUTENS. HA3HAYUTh AKTUBHBIM KaHall, YCTaHOBUTH IapaMeTphl
KaHana (4acTOTHBIM muama3oH, mosocy [T w npyrme), BbIOpaTh KOMILICKT
KaJTMOPOBOYHBIX MEP.
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MaopTl K3
Shart -M-

MopTl X5
Open -M-

MopTl Harpyzka
Broadband

Mopt2 K3
Short -M-

MopT2 55
Open -M-

MopT2 Harpyska
Broadband

MopT 1-2 Mepem,
Thru

MopT 1-2
PazeAzka (onu. )

MpHMEHKTE

Jlyis mepexoja K MONHOW JBYXIOPTOBOW KAMOPOBKE —
Ha)XMHUTE IIPOTrpaMMHBIE€ KHOIIKH.

KanubpoBka > KanubpoBatb > [MonH. 2-nopr.
KanubpoBka.

[Tonkmrounte k mopram 1 u 2 B m000M HOPSIAKE MEPHI
K3, XX, Harpy3ka Kak IOKa3aHO Ha pucyHke 5.11.
Brimosnnure  u3MepeHue, Ha)XaB  KHOIKY C
0003HauEHHEM KJIacca MEpHI.

[IpucoenuanTe KaaMOPOBOYHYIO MEpPY NEPEMBIYKU
MEXAY HU3MEPUTEIBHBIMU MOpTaMu. Eciau pa3zbeMbl
MOPTOB JIOIYCKAKOT HEMOCPEACTBEHHOE COEAUHEHHE —
npocTo coenuHUTe uX (MepeMbluKa C  HYJICBOM
AJIEKTPUYCCKON JUIMHOH).  BbInonaHMTE H3MeEpeHue,
Ha)kKaB KHOMKY ¢ o0o3HadeHueM Mopt 1-2 Mepem.

B crpoke craryca muameputens BO BpeMs U3MEPEHUS
uHaunupyercss  coodbmenue «KamuOposka...». Ilo
3aBEPIICHUI0 HM3MEpPEHHUS B JIEBOM YacTU KHONKHU
CTaBUTCS OTMETKA.

Ecnmu  TpeOyercs mpoBecTH He  00s3aTENIbHYIO
KaTMOPOBKY pa3Bs3KM — MOJKIIOYHTE K TOpPTaM JBe
Harpy3Ku Kak IT0OKa3aHo Ha pucyHke 5.11. Beimonnute

U3MEpeHue, HaXkaB KHONKY C 00o3HaueHueM Mopt 1-2
Pa3Bsi3ka (onu.).

B crpoke craryca msmepurens BO BpeMs HU3MEPEHUS
uHaunupyercss  coodbmenue «KamuOposka...». Ilo
3aBEPLICHUI0 M3MEpPEHHUS B JIEBOM YacTU KHONKHU
CTaBUTCS OTMETKA.

Jnss  3aBepuIeHHsT ~ KaIMOPOBKM  —  HaXMHTE
IIPOTPaMMHYIO KHOIIKY MpuMeHunTb.

[Io HaxaTHIO KHONKH pAcCUUTHIBAETCS TabiuIa
KaTMOPOBOUHBIX KOX(QHUIMEHTOB U COXpaHSAeTCid B
naMsaTH ~ KaHala.  ABTOMAaTHYECKH  BKIIIOYAETCs
(byHKIMS KOPPEKIMH OINOOK.
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Ecnu TpeGyeTcss OTMEHUTH pe3yibTaThl H3MEPEHUS
Lz MEpP — HOKMUTE IPOrPAMMHYIO KHOIIKY OTMEeHUTB.

JlaHHas KHONKAa HE OTMEHSET CYIIECTBYIOUIYIO
KaTHOPOBKY. Ecnu Tpedyercs OTMEHUTH
CYLLECTBYIOIYI0O  KaJMOPOBKY —  OTKJIIOYHTE
KOppeKLuio omuook (paznen 5.2.9).

IIpumeuanue [TpoBepuths cocTosiHME KaTMOPOBKH MOKHO B CTpPOKE

cocrtossHuss KaHana (tabmuma 5.4) wW B CTpOKe
cocrosiHus rpaduka (Tadnuna 5.5).
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5.2.7 Hcnonb30BaHUE MOJKIACCOB B KATHOPOBKE

[Tpu ucmob30BaHUM JUTS KATMOPOBKU HECKOJIBKUX MEp OJHOTO Kilacca, UM JIOJIKHBI
OBbITh HAa3HAYECHBI MOJKIACCHI C MIOMOIIBIO PEJAKTOpa KOMIUICKTOB KalUOPOBOYHBIX
Mmep. [lopsigok Ha3HaUEHHS TOJKIACCOB OMKCaH B paszene 5.3.4.

[Tpu Ha3HaueHWU NBYX U OoJiee MOJIKIACCOB JAJS OJHOTO Kilacca Mep, MporpaMMHast
KHOIIKA HM3MEPEHHSI MEPBI 3aMEHSETCS KHOIIKOM IepexoJa B MEHIO IOJKIACCOB,
KOTOPBIN COAEPKUT CIMCOK BCEX MEP JAHHOIO Kjacca.

JlanpHeiiee onucaHuWe TAHHOTO pa3ieia IOCTPOCHO Ha IPHMEPe KOMIUIEKTa
kamuOpoBounsix Mep 85054B, B koropom kmace "Harpyska" coxepxur 3
nojKiacca: (UKCHUpOBaHHAs HHM3KOYacTOTHas Harpyska (Lowband), ckomb3sas
Harpy3ka (Sliding) u ¢dukcupoBanHnas mupoxonosiocHas Harpyska (Broadband). dns
KaJIMOPOBKH TUIAHUPYETCS UCIOJIb30BaTh MIEPBBIC IBE MEPHI.

B 0cHOBHOM MeHIO KamuOpOBKH KHOIKAa 0003HAUEHUEM
| S4B Harpy3ka BBI3BIBACT IEPEXOJl B MEHIO IMOJKIACCOB
(ecyu BBINIOJIHSICTCS YKAa3aHHOE BBIILE YCIOBUE).

MopT 1 Harp,

rll_':;‘::d”ba;; .:Il [Moaxnrounute K mopry 1 B J06OM MOPAAKE MEPHI
QuKCHpOBaHHAs HAarpy3ka M CKOJB3flas Harpy3ka u
BBINOJTHUTE M3MEPEHHS. Jlost M3MEPEHHS
”;?'E*I’-}K“a':':j (UKCUPOBAaHHON HArpy3ku — HaXMHUTE KHOIIKY C
Sliding Loa nHauMeHoBanueM Mepsl (Lowband). [lns usmepenus
CKOJNB3SAIIEH HArpy3KH — H@KMHTE KHONKY C

nanmenoBanreM Mepbl (Sliding). IMopsaok u3mepeHus
CKOJIB3SIICH HArpy3kd MOAPOOHO OIMHUCAaH B pasieic
5.2.8.

Ecnu nuana3zoHbl 4acTOT IBYX Mep MEpeceKaroTcsi, TO B
AATETREE NMara3oHe IEPEeCcEUEHus, MHCIOJIb3YIOTCS H3MEpPEHUs
MepBbI, KOTOpast ObLIa H3MEpeHa MOCIEAHEH.

JUiss  IONOJHUTENbHOM WH(pOpMAMKM O JUanazoHe
4acTOT KaXXJIOM MEpbI, B KOTOPOM YUMUTBIBAKOTCS €€
u3MepeHus npu  KanuOpoBke (pucyHok 5.13) -
Ha)KMHUTE IPOrpaMMHYIO KHOIIKY UHdhopmaums.
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Hcnane3yeTcs B MPHMEHAETER K AHANAZ0HY o
MapT 1 Harp. EbISHCNEHHEX Ha1MEHOEAHHE ME[E

Frir Frna:

Moaknacc 1 v Lowdband 300y 1.934114 1Ty
Moaknace 2 v aliding Load 2.0001125TTy 32Ty
Moaknacc 3 Broadband

Mogknace 4
Moaknacc 5
Moaknace &
MNoaknacc 7 j

Pucynox 5.12 Madopmarust 0 u3sMepeHHIX KaIMOPOBOYHBIX MeEp.

5.2.8 MHcmonp3oBaHWE CKOMB3SINEH HATPY3KH B KAITHOPOBKE

Ckonp3siliasi Harpy3ka MOXeET OBbIThb HCIOJb30BaHA BMECTO (PUKCHPOBAHHOU
Harpy3KHd B IOJIHOW OJTHOMIOPTOBOM M JABYXITOPTOBON KaIHOPOBKAX.

Ecnu KOMIUIEKT KaJMOPOBOYHBIX MEP COJEPXKUT CKOJIB3SIIYI0 Harpy3sky — TO
porpaMMHasi KHOMKAa H3MEPEHUs HAarpy3Kd B MEHIO KalMOpOBKM 3aMEHSETCS
KHOIIKOM IEpeX0/1a Ha TOIOJHUTEIBHBIN YPOBEHb MEHIO, KOTOPBII CONEPKUT JIOTUKY
KaTMOPOBKH CKOJIB3SIIICH HArPy3KH.

KanubpoBka cKOJb3sIIEH HAarpy3Koi BKIIIOYAET CEPUI0 M3MEPEHHH B HECKOJIBKUX
MIOJIOKEHUSIX MOJBMIKHOIO 3JIEMEHTa. MHMHHMMAJIbHOE KOJWYECTBO U3MEpPEHUM — 5,
MaKCHUMaJIbHOE KOJIMYECTBO U3MepeHuii — 8.

B 0CHOBHOM MEHIO OJHOIIOPTOBOM WJIM JIBYXIIOPTOBOM
M S Manos. KamuOpOBKM  KHOMKa  oOo3HaueHweM  Harpyska
BBI3BIBAET IIE€PEXOJ B MEHIO CKOJB3SILEH Harpy3ku
(ecyiu BBIIOJIHSICTCS YKAa3aHHOE BBIILE YCIOBUE).

MopT 1 Ckn, Harp.

MonasxeHye 1
[TonkmrounTte K BBIOPAaHHOMY TMOPTY CKOJIB3SIIYIO
Harpy3Ky ¥ BBIIIOJHUTE CEPUI0 U3MEpPEHUH B
PAa3INIHBIX IIOJIOKCHUAX IIOABUXHOI'O JJIEMECHTA,

HA>XaB KHOIIKHU MonoxeHue 1, [MMonoxeHune 2
MonosxeHye MonoxeHue 8

[Mpumeuanue Cxomnp3siiiasi Harpy3ka HMMEET HIDKHIOI T'PaHHYHYIO
gactoTy. [losToMy misi KanuOpOBKM B  IIOJHOM
YaCTOTHOM JIMAIla30HE HCIOJIB3YIOT JIBE Harpy3Ku:
(UKCUPOBAaHHYIO Harpy3Ky B HIKHEM JHana3oHe
YaCTOT, CKOJIB3SIIYIO Harpy3Ky B BEpXHEM JHaIa3oHe
gactoT (cmorpu pazmen 5.2.7 KamuOpoBka ¢
HCTIOJIb30BAHUEM ITOIKJIACCOB).
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5.2.9 OrtkiroueHNe KOPPEKIMH OMHO0K

@OyHKIMS TO3BOJISIET OTKIIOYATh KOPPEKIHMIO OIMOOK, KOTOpas aBTOMAaTHYECKU
BKJIIOYAETCs TIOCIIE 3aBEPUICHHS JTI000Tr0 MeTo 1a KaTMOPOBKH.

ILJISI OTKJIFOUYCHHUA u MMOBTOPHOT'O BKIIFOUCHHUA

| Hamufipoers KOPpPEeKIIMM OMMOOK — HAXMUTE MPOrpaMMHbBIE
KHOIIKH:
Koppekuma Kanu6poBka > Koppekums.

OTER.

5.2.10 TIIpoBepka cOCTOSHUS KOPPEKIIHH OMIHOOK

CocrosiHMEe KOPPEKIMH OUIMOOK WHAMLUPYETCS IS KaKAOoro rpaduka, OTIEIbHO
MHAALIUPYETCST OOOOIIEHHBIH CTAaTyC KOPPEKUMH OIIMOOK i BcexX rpadukos
KaHaJa.

OO0001IeHHBIH cTaTyC KOPPEKIUHU OMIHOOK JUIs BCeX rpaukoB S-mapaMeTpoB KaHaia
UHJUIMPYETCSl B CIEUUAIBLHOM IOJE€ B CTPOKE COCTOsIHMs KaHana (tabmuma 5.4).
Omnucanue CTpOKH COCTOSIHUS KaHajla CMOTpPH B pasene 4.2.6.

Tabnuna 5.4 O6001IEHHBIN CTATYC KOPPEKIIUU OLITHOOK

CuMBOIIBI 3HaueHue [Ipumeuanue
Kop BrimosnHseTcs KoppeKius omno0oK, YCTaHOBKU | YUepHbIE  CHMBOJIBI
CTUMYJIa COOTBETCTBYIOT KAJIMOPOBKE. Ha cepoM (oHEe —

1151 BCEX TpaduKoOB.
K? BrimonHsercs koppekuus omnboK, YCTaHOBKU
CTUMyJia HE COOTBETCTBYIOT KaJIUOpPOBKE.
Hcnonb3yeTcsi HHTEPIIOIALHS.

benrle cuMBOaBI Ha
KpacHOM (QoHe —

ISt 4acTu

K! BBIMONHACTCS KOPPEKIUS OLIMOOK, yCTAHOBKH | P apuros  (apyras

CTUMyJia HE COOTBETCTBYIOT KaJIUOpPOBKE. qacné rpagukos e

Hcnonp3yercs sKCTpanoJisanus. kannbposatia).

Otk Koppekiust omnbok OTKII0YEHA. s BCEX

rpauKoB. IIBeT

Her KaTuOpOBOYHOM WH(OPMALIUU. | CUMBOJIOB — OEJIBIi
KanubpoBka He npoBoAMIIaCk. Ha KpacHOM (oHe.

CocTosiHrE KOPPEKIMH OMIHOOK IS KaXKIOTO TpaduKa B OTACIEHOCTH OTPAKASTCS B
cTpoke cocTosinus rpaduka (tabmuua 5.5). OnucaHue CTpOKH COCTOSTHHS rpaduka
CMOTpH B paznene 4.2.2.
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Tabnuna 5.5 Cratyc koppekunn onmmbok rpaduka.

CuMBOIIBI 3HaueHue
RO Hopwmanuzaims orpaxkenus mepoit XX
RS Hopwmanuzanms orpaxenus mepoit K3
RT Hopwmanuzanus nepeaun nepeMbIakon
oP OnHOHanpaBJIeHHAS IBYXIIOPTOBasi KAIIMOPOBKa
F1 [onHast 0 AHOMOPTOBAsI KAJIMOPOBKA
F2 [Tonnas AByXmoproBasi KAIMOPOBKA

5.2.11 VYcraHnoBka cucteMHOTO conpoTuBiieHus Z0

CucteMHOe cONpOTHBICHHE Zg — 3TO BOJIHOBOE CONPOTHUBIEHUE H3MEPUTEIHHOTO
Tpakta. OOBIYHO OHO COBMAJNACT C BOJHOBBIM COIPOTUBIIEHUEM HCIOJIb3YEMBIX MPU
KanuOpoBKe KanuOpoBOUHBIX Mep. Bemmumna Z0 nomkHa OBITH YCTAHOBIIEHA [0
KaTMOpOBKM, TaK KaK OHa HCIOJNb3YeTcs TMPH pacueTe KaIMOPOBOUYHBIX
KO3 PHUIIMEHTOB.

JIyist BBOJIa CMCTEMHOTO CONPOTUBIEHUS Zog — HAKMUTE
- Hammbposka [POrPaMMHBIC KHOTIKH:

Kanun6poBka > CuctemHoe Z0.

CHCTeMHoe Z0
S0

IIpumeuanue Bri6op KOMILJIEKTa KaJTMOPOBOYHBIX Mmep
aBTOMAaTHUYECKH ycTaHaBiuBaeT BenuuuHy Z0 wu3
OTIpeIeJIEHUs] KOMIUIEKTA.

5.2.12 ®ynKIUSA yIIMHEHUS TOPTOB

OyHKIMS YAJIUHEHMS] MOPTOB IO3BOJIAET UCKIIOUWUTH U3 PE3YIbTaTOB H3MEPEHUs
COIJIACOBAHHYIO JUIMHHYIO JIMHHUIO C MOTepsAMHU Hiu 6e3 motepb. Takum oOpazom,
¢byHKIMS "BUPTYANBHO" YUIMHSET MOPT, HEPEHOCS IIIOCKOCTh KATMOPOBKH HA JITUHY
nuHuy. [lapameTpsl IMHNUK 3a1al0TCS N0JIB30BATEIEM Pa3/IENbHO Ul KaKJI0r0 opTa
(pucynok 5.14).
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Mnockoctb
KanubpoBKu

MopTt 1 MopT 2

Pucynox 5.13 Y uinnenue nopTos

[Tpu uckiroueHUH TUHUU 0€3 MOTEPh M3 PE3yAbTATOB M3MEPEHHS KOMIICHCHPYETCs
Haber ¢a3bl, BBI3BAHHBIN AJIEKTPUICCKON JUTMHOM THHUH:

gli2m-tt

) rac

f —uacrora, ',

t-— QJICKTPUYCCKaAs 3aJICPIKKa, CCK.

@OyHKIUS HWCKIIOUEHUS JUHUM Oe3 TOoTepb aHajoruyHa (YHKIMHM YCTaHOBKU
ANEKTPUUECKON 3aiepkku aist rpaduka (pasmen 4.9.7), HO B omimMyme O Hee
JEeWCTBYET Ha BCE TrpauKH M3MEpEeHHH KaHaja, KOMICHCHPYS UIMHY JHHUU MPH
U3MEPEHUU MEPelayu, U IBOUHYIO JUIMHY — IIPU U3MEPEHUU OTPAKECHUS.

I[JISI HUCKIIIOYCHUSA JIMHHUU C NOTCPSIMU HUCIHOJIB3YIOTCA CICAYIOIIUC MCETOAbI 3aaHHA
MOTECPh, B OI[HOI>'I, JABYX HUJIA TPEX YaCTOTHBIX TOYKAX:

1. YacroTHO—HE3aBHCUMBIE IOTEPU HA HYJIEBOU yacToTe Lo
L(f)=L,

2. YacTOoTHO—3aBUCHMBIC MTOTEPH, 33/1aHHBIC BETMYUHON MOTEPh B JABYX TOYKax: Lo
Ha Hy/eBoM yactore, u L1 Ha gacrore Fq

‘

L(f)="Lo+ (L - L)

3. UYacToTHO—3aBUCHMEBIE TIOTEPH, 33JaHHBbIC BEIUYUHOUN MOTEPh B TpeX Toukax: Lo
Ha HyJeBoit yactore, LjHawactore F1, u L, Ha wactote F;
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L) =L+ (L - Lo)(;j |
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5.3 PenaktupoBaHne KOMILUIEKTOB MEp

I[aHHBIﬁ pa3acilt OIMMChIBACT, KaK BHOCUTH U3MCHCHUA B ONPCACICHUC KOMILJICKTOB
MCD, ,Z[O68.BJI}ITI> WA YAAJIATh KOMIIJICKTBI MEP.

W3mepurens comepxur Tabnuiy Ha S50 pa3indHBIX KOMIUIEKTOB KalHMOPOBOUYHBIX
mep. IlepBas dacTb TaOMUIBI COACPXKUT MPENOTPENEICHHbIE KOMIUICKTHI
KaJTMOpOBOUYHBIX Mep. Bropas 4acTe TaOIMIIBI CIY>KUT [UI BBOJA TIOJIH30BATEIBCKUX
KOMILIEKTOB MeEp.

BHecenue n3MeHeHuil B mpeaomnpeaesieHHbIe KOMIIEKTB MEp MOXKET MoTpeOoBaThCs
B CIICAYIOIIUX CIIyYasx:

* l3MecHeHHE HAa3HAYCHUS MEp IIOPTaM Ui 0OCCIICUCHHUST COOTBETCTBUS
THUINA pazbema (BWJIKA, THE3/IO);

= JIomONHEHHE KOMIUIEKTa MEp II0JIb30BATEIbCKOM MEPOH, HAIpHUMED,
MEPEMBIUYKOM C HEHYJIEBOU JUIMHOM;

*  VYTOoyHeHME TapamMeTpoB Mep i [OBBIIIEHUS  TOYHOCTHU
KaTUOPOBKH.

BBoa moib30BaTeNbCKMX KOMIUIEKTOB MEp HEOOXOOMM B CilIydae OTCYTCTBHSA
KOMIUIEKTa KAJIMOPOBOYHBIX MEP B CIIUCKE MPEAONPEACTICHHBIX.

VY naneHue KOMIUIEKTOB MEP BO3MOXHO TOJIBKO AJIS I1OJIb30BATENICKUX KOMILIEKTOB
Mep.

JIroOble M3MEHEHUS! KOMIUIEKTOB MEp aBTOMATUYECKU COXPAHSIOTCS B MOCTOSHHOMN
namsaTH  u3Mepurtens. Jlisg  coxpaHeHHsT U3MEHeHMH He TpeOyeTcst HaxaTus
CrelMaTbHOM KHOIIKH "'COXpaHUTh' .

HpI/IMe‘-IaHI/Ie HN3menenus npeaonpeaACJICHHBIX KOMIUJICKTOB MCP B
000 MOMEHT MOHO OTMCHUTBH, BCPHYB C€I'0 B
HCXOAHOC COCTOSHHUC.
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5.3.1 TaOnuma KOMIIEKTOB MEp

Tabnuia KOMILIEKTOB KaIMOpOBOYHBIX Mep (pucyHOK 5.15) cimyxut mist BeiOopa u
pelaKTUPOBAHMS KOMIUIEKTOB MEp.

HanmeHoEaHHE | OMMCaHHE | BrifipaTe |I'I|:ue.a.u:unpe.a.. I MzMEHEH I HHCno Mep ﬂ
1 IR 7= 505 6GHz Cal Kit (Agilent) v Aa Het £
_ 2 |8503zF Twpe-M 500 9GHz Cal Kit (Agilent) Aa Het a
_ 3 |85054D Type-M 500 18GHz Cal Kit (Agilent) fa Het fi
_ 4 |85054B Type-h 500 18GHz Cal kit with Sliding Load {Agilent) ia Het a
_5 |05CKI0A-150  Type-M 500 18GHz Cal Kit (Rosenberger) Aa HeT i
_ b 88500 Twpe-M 500 18GHz Cal kit (Maury Microwave) Aa Het i
7 850330)E 3.5 mm 6GHzf9GHz Cal Kit (Agilent) fa Het f
_ B |8505z8 3.5 mm 26,5GHz Cal Kit with Sliding Load {Agilent) ia Het 10
_ 9 85052 3.5 mm 26,5GHz SOLTITRL Cal Kit (Agilent) Aa HeT 10 j

Pucynok 5.14 Tabnuia KOMIUIEKTOB KaJIMOPOBOYHBIX MEp.

Jiisa mepexoia K TabIuIle KOMIIEKTOB KaTHOPOBOYHBIX
- Kannbposka Mep Ha)XMUTE IPOrPAMMHBIE KHOTIKH:

Kann6poBka > KomnnekT mep.

KomMnnekT mep
1. B5032B/E

BeiGop s KanuOpOBKH KOMIUICKTa MEp OCYHIECTBIISICTCS TajJOYKOH B IOJIE
"BeIOpaTh” (pazmen 5.2.1).

Br16op a5 peakTHpOBaHMUS KOMITJIEKTa MEp OCYIIECTBIISIETCS BBIACICHUEM IIBETOM
CTPOKH B TaOIHUIIE KOMILIEKTOB Mep.

PenaktupoBaHne KOMIUIEKTOB KaJHMOPOBOUHBIX MeEp BKJIIOYAET [BE OCHOBHBIX
NpOLEyphl:  ONpeNeeHne KaIMOpOBOYHBIX MEp W  Ha3Hau€HUE KIJIACCOB
KanuOpoBOoUHBIX Mep. CHauana JA0JKHA ObITH BBHINOJHEHA MPOLEAYpa ONpeAeIeHUs
KaJTMOpOBOYHBIX MEp, a 3aTeM IMpoleaypa Ha3HAUYEHUS KJIACCOB KaJIMOPOBOYHBIX
Mmep. Onpeznenenne KaTMOPOBOUYHBIX MEp U Ha3HAUYEHUE MM KJIACCOB IMPOU3BOAMUTCS B
OTJENBHBIX TaOIUIIAX.

B Tabnuiue KOMILJIEKTOB Mep MOXKHO pEelaKTUPOBaTh HAMMEHOBAHHME M OIMCAHHE
KoMIuIeKkTa. HanmeHoBaHMe MOSIBIIAETCS HAa KHOIMKAX MEHIO KannOpoBku. Onucanue
CITy’KUT JUIsl UH(OPMAIIMK TOJIH30BATEIIS.

B Tabnuue conepxarbcs TakkKe HE peJakTHpyeMble WH(GOpPMAIMOHHBIC I10JIA:
IIPU3HAKU IPEAONPENCICHHOIO U U3MEHEHHOIO KOMILIEKTa MEp U CYETYUK Mep B
KOMILJIEKTE.
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5. Kanubposka

5311 Bri0op komIIeKTa MEp i peaKTUPOBAHUS

B rtabmune xomruiektoB mMep (pucyHOk 5.15) mepeMecTuTe BBIZCICHUE HA HYXHYIO
CTPOKY CTpEJIKaMH 'BBEpX' M 'BHH3'.

[Ipumeuanue lamouka "BeIOpaTh" HE WrpaeT poiHM MPH BBIOOPE
KOMIUIEKTa Ui PEeNaKTUPOBAHUS, OHA CIYXUT Jis
BbIOOpA KOMITJIEKTa MEp MPU KaTHOPOBKE.

53.1.2 PenakTtupoBaHre HaWMMEHOBAaHWS W OMNUCAHUS KOMILUIEKTA
Mep

B rtabmume kommiuekToB Mep (pucyHok 5.15) mepemectute BbIIENEHHE Ha
COOTBETCTBYIOILIEE 10JI€ CTPENIKAMH 'BIPaBO" U "BIEBO" U HAKMUTE «Enter». 3aTeM
BBE/IMTE HOBBII TEKCT B TAOJIHILY.

Jlist BBI30Ba BCIIOMOTATEJIbHOW HKPAHHOM KIIABUATYpPBI
— HQXMUTE IIPOrpaMMHYIO KHOIIKY:

3Kpa|-||-|a;| KnaBuaTtypa.

ZKpaHHan
KNaEHaTYpa

5.3.1.3 OTmeHa U3MEHEHUH MPeAONPEICIICHHBIX KOMIUJIEKTOB MEP

B rtabmuue xomruiektoB Mep (pucyHok 5.15) mepeMecTuTe BBIZCICHUE HA HYXHYIO
CTpOKY.

JAngs  OTMEHBI ~ U3MEHEHUW  MIPEAOIPENEIECHHOIO
| Ecoash KOMILJIEKTa MEP — HAXKMUTE MPOTPAMMHYIO KHOIIKY:

FoMAnexT Mep

BoccTtaHOBUTbL KOMMNNEKT Mep.

BOCCTaHOEHTE
KOMANEKT Mep

[Mpumeuanue BoccTaHOBUTE MOXHO KOMIUICKTBI, IS KOTOPBIX
ycTaHoBJeH npu3Hak "Jla" B none "npenonpenenceH” u
"H3MEHEH".
5314 VY nanenue moab30BaTEIbCKUX KOMIUIEKTOB MEp

B tabmuue xomruiektoB Mep (pucyHOk 5.15) mepemecTuTe BBIZCICHUE HA HYXHYIO
CTpOKY.
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5. Kanubposka

I[JBI YAaJICHusd U3 Ta6J'II/ILIBI OJIB30BaATCIBCKOI'O
KOMINUICKTA ME€P — HAXXMHUTEC ITPOrpaMMHYIO KHOIIKY.

CTepeTb KOMMNIEeKT Mep.

CTEPETE
KOMANEKT Mep

[Mpumeuanue VnamuTh  MOXXHO  KOMIUIGKTBI, IS KOTOPBIX
ycraHoBJieH npu3Hak "Het" B mone "npenonpenenen”.

5.3.15 CoxpaHeHre KOMIUIEKTOB Mep B (aiiie

CoxpaHeHnrie KOMIUIEKTa Mep B (paiiye mpeqHa3HauYeHo /sl KOMMMPOBAHUS KOMILIEKTa
Mep B IPYT'YIO CTPOKY TaOIUIIBI WITH JIIS TIepeHoca (aiia MexXIy H3MEPUTEISIMU.

,HaHHaﬂ KOMaHJa HC TpeGyeTCSI AL COXpaHCHUA I/ISMCHCHPIﬁ, BHOCHUMBIX
IMMOJIb30BATCJICM B OINPCACIICHUC KOMIIJICKTA MCP, TAaK KaK OHH COXPaHAIOTCA
ABTOMAaTHYCCKU.

B tabmune xomruiektoB mMep (pucyHOk 5.15) mepeMecTuTe BBIACICHUE HA HYKHYIO
CTPOKY.

Jlis coxpaHeHus: KOMILIEKTa Mep B (aiije — HaXXMHUTE
IIPOrPaMMHYIO KHOIIKY:

CoxpaHuTb B channe...

COXpaHHTE B
takne. ..

5.3.1.6 3arpy3ka KOMIUIEKTOB Mep U3 (aitsia

3arpy3ka KOMILIEKTa MEp OCYIIECTBIsETCS U3 (aiiaa, COXpPAaHEHHOIO C IOMOILBIO
IpenbpIaAyLeld KOMaHIb.

B rtabmuie xomruiektoB Mep (pucyHOk 5.15) mepemecTuTe BBIZCICHUE HA HYKHYIO
CTPOKY.

Jia 3arpy3ku KomIuiekta Mep u3 (¢aitia — HaxMuTe
IIPOrpaMMHYIO KHOIIKY:

3arpy3uTb U3 danna...

SarpysHTe M3
dakna. ..
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5.3.2 Omnpexaenenne KATMOPOBOYHBIX MEp

Tabnuia onpeaeacHus KaTMOPOBOUHBIX Mep (prCYHOK 5.16) cOmepiKUT CIHCOK BCeX
MEp OJHOTO KOMIUIEKTa KaJMOpPOBOYHBIX Mep. st Mep, onpeaeneHHbIX MOJEIbIO,
TabIMIIa COACPKUT NapameTpsl Monenu. i Mep, OINpelesieHHBIX JTaHHBIMH,
napamMeTpbl MOJEIHM HE 3allOJIHSAIOTCS, a S-apaMeTpbl TaKUX MEp COJepkKaTbCs B
otaenbHO Tabmuie (paszgen 5.3.3).

Mepa HactoTa CMELLLEHHE
Mo Trn I HamrMeHoBaHHE Mir I Max: JaAcpHKa I Z0 I MoTepH
[ ¥ Qpen -M- 0ry 999y, 17.411nc S0 T00MGc
_ 15 S Cpen -F- oru 939y, Oc S0 F00MS
13 [ Shiort -r- oru 99y, 17.817 nc 50,2090 | 21002 Mo
_ |68 K3 Shott -F- ary 999y, 93 thc 49,992 0 FO0MO
]! Harpyztka Broadband 0oy 999y Oc S0 700Ma)c
17 Mpr4y NHHMA Thru 0ru 999y Oc S0 TO0Mac
o o

Wineaanc | C0-109F | C1 0¥ FHz | C2 10-®FHz? | 3 109
HATRYSER ] 0e10?H | L 10 # e | 2o B HHe? | s 10 HineS

[ 62,14 -143.07 82,92 0.76

| 119.09 -36.955 26.258 5.5136

| 0 0 0 0

| 0 0 0 0
500

= 1+

Pucynox 5.15 Tabnuna onpenenenus KamuOpOBOYHBIX MeD.

Jns rnepexoaa K Tabnuie oIpeaeeHus
KaJMOPOBOUYHBIX MEP HAXMHTE IPOTrPAMMHBIE KHOIIKH:

Kann6poska > Komnnekt mep > OnpegenuTtb Mepbl.

ONpeaAenHTe
MEQE]

5.3.21 JloGaBieHue Mephl

OnpeAeniTE Jns  nobGaBieHus Mepbl B TaOMUIly ONpEICTICHUS
MEPE! KanmuOpoBouHbIX Mep (pucyHok 5.16) — HaxmmuTe
IPOrpaMMHYIO KHOTIKY:

[Jo6aButb mepy
AoBaEnTE Mepy
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JIng ypaneHus Mepbl U3 TAONUIBI  ONPEICIICHUS
KanmuOpoBouHBIX Mep (pucyHok 5.16) — HaxmmuTe
NPOrPaMMHYIO KHOIIKY:

Yaanutb mepy
¥ 4anMTE Mepy

5.3.2.3 PenaktupoBanue napaMeTpoB Mepbl

[Tepemeriasice mo Tabuuie ONpeneicHUs KaauOpOBOYHBIX Mep (pucyHOK 5.16) ¢
MOMOIIBIO KJIABHUII HABHUTAIlMM, BBEAUTE 3HAUCHHS IapaMeTpoB KaIMOpPOBOYHOM
MEpHI:

No mepbl Homep kanmuOpoBO4YHOH Mephl, yKa3aHHbBIH B
JOKYMEHTAI[MM Ha KOMIUIEKT KaTHMOpPOBOYHBIX MeEp
(s MHGOPMAIIMHU TOJIBKO).

Tun mepbl BriOupaet Tumn mepst:
[ ] XX,
= K3,

=  Harpyska,
="  [lepeMbluKa/NUHUSA,
= CKoJb3sLas Harpys3ka,

®  TabnuuyHble JaHHble

HaumeHoBaHue HanMenoBanue Mepbl, KOTOpPO€ YKa3bIBaeTCs Ha
Mepel KHOTIKAX MEHIO KaJUOPOBKH.

YacTtora min. 3HaYCHUE MHHUMAIBHON paboUeil 4acTOThI MEpPhI
YactoTa max. 3HayeHne MaKCUMaJIbHON pabodell 4acTOThI MEpHI
3agepxKa cmeleHUs 3Hauenue 3aJICPIKKHU CMEILCHUA B OJHOM

HarpasjieHuu (c).

Z0 cmelleHus 3HaueHHE BOJHOBOIO COIMNPOTHUBJICHHUS CMELICHUS
Q).

MoTepu cmelueHus 3nauenue noreps cmemnierus (Q/c).

UmnepaHc Harpysku 3HaueHue COIIPOTHUBJICHUS COCPEAOTOUYECHHOMN

Harpy3ku (Q).
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CO10®F

C110% F/Hz

C2 107 F/HZ?

C2 107 F/HZ®

LO 102 H

L1102

H/Hz

L2 10" H/Hz

L2 10* H/Hz

2

3

Hus wmepsr XX 3HadeHue koddpdunuenta Co
MOJIMHOMUAJIBHOU (POPMYIBI KpaeBOM eMKOCTH:

C=Cy + Cif + Cf%2 + Cyf8

Hus wmepst XX 3HaueHue koddpdunuenta Cg
MOJIMHOMUAJIBHOU (POPMYITBI KpaeBOM EMKOCTH.

Hus wmepst XX 3HaueHue koddpdunuenta C;
MOJIMHOMUAJIBHOW (DOPMYITBI KpaeBOM EMKOCTH.

Hus wmepst XX 3HaueHue kodpdunuenta Cs
MOJIMHOMUAJIBHOW (DOPMYITBI KpaeBOM €MKOCTH.

Hus  mepsl K3  3Hauenume koadduumenta Lo
ITOJIMHOMUAJIBHON bopmynbl [apa3sUuTHOU
UHIYKTUBHOCTH:

L=Lo + Lif + L,f? + Lgf?

Hus  wmepsr K3  3Hauenune koadduumenta Lg
IIOJIMHOMUAJIBHON (bopmybl Mapa3sUuTHOU
UHIYKTUBHOCTH.

Hns  wmepsl K3 3Hauenune koadduumenta Lp
ITOJIMHOMUAJIBHON bopmynbl [apa3sUuTHOU
UHIYKTUBHOCTH.

Hns  wmepsr K3 3HaueHune koadduuuenta Lj

ITOJIMHOMUAJIBHOU bopmyibl [apa3suTHOU
MHYKTUBHOCTH.
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5. Kanubposka

5.3.24 KonupoBanue/BcTaBka Mep

OnpeenrTe

FonHpoEaTe
MERY

F.onHpoEaTE BCE
MEQE]

EBCTaEHTE

Mepa sBepx

Mepa BHHZ

Jns xomupoBaHHs Mephl BO BHYTpEHHUH Oydep —
MEepeMECTHTE BBIJICICHUE Ha HYKHYIO CTPOKY B
TaONHIE ONpEeNCHNs] KaTHOPOBOYHBIX Mep (PUCYHOK
5.16) 1 HOXMUTE TPOTrPAMMHYIO KHOTIKY:

KonupoBatb mepy
U

Kon npoBatb BCe Mepbl

s BctaBku Mepbl (Mep) W3 BHYTpeHHero Oydepa —
HAXKMHTE MPOTPAMMHYIO KHOTIKY:

BctaButb

Jlis nu3MeHeHus! MopsIKa Mephl B TaOIUIe — HAXKMUTE
IIPOrpaMMHYIO KHOIIKY:

Mepa BBepx
WA

Mepa BHU3
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5.3.3 TabOmmia S-mapamMeTpoB KaTHOPOBOYHEIX MEP

Tabnmuma S-mapaMeTpoB KaauOpoBOYHBIX Mep (pUCYHOK 5.17) ciayXuT Ui BBOjAa U
pelaKTUPOBaHUS S-TlapaMeTpoB KaTMOPOBOUYHBIX Mep ¢ THIOM ' TaOnuuyHble
JaHHbIE".

YacToTa MLogi511) | Argisil) | MLogis21) | =]

1 f 65, 9909945 ab -45,1105557 = -0.009139252 ab _I
_Z g,2997 MMy, -54.2374114 ab 324935504 = -0.022757509 ab
3 16,2994 MMy -51.6222527 ab 24, 7392363 ¢ -0.02807 135396 a6
_4 24,2991 My -50,3325708 ab 16.159664: © -0.0319002951 ab
_5 32,2988 My -49,66505849 ab 6, 70523194 @ -0.0347280006 ab
_6 40,2935 My, -49,452679 ab -3.56600003 < -0.03581160104 ab
7 45,2982 My -49,6655896 ab -14,7300543 © -0.0424171271 ab
_& 56,2979 MMy -50,2859795 ab -26,975221 © -0.046227 7687 ab
9 A4, 2976 My -51.26352964 ab -40,37023351 © -0.0491003625 ab _ILI
4 [

Pucynok 5.16 Tabnuna S-napamMeTpoB KaauOpPOBOUYHBIX MEP.

OnpeAEnHTE s nepexoja K  Tabmuue S-nmapameTpoB
KaJIMOPOBOYHBIX MEp — IEPEMECTHTE BBIJICIICHHE Ha
HY)KHYIO  CTPOKYy B  TaOiumue  ONpeeNeHHs
KanmuOpoBouHbIX Mep (pucyHok 5.17) u HaxMuTe

OnpedennTe .
Tahn, AaHHBIE OporpaMMHYIO KHOIIKY.
Onpe,qenvm; Taon. AdHHble
[Ipumeuanue IIporpamMHass kHOnka OnpepenuTb Tabn. AaHHble

HEJOCTYITHA, €CIIM TUI Mephl He ""TabnuuHbie JaHHbBIE".

Bun tabnunpl paznuuaercs A7 OJAHO- U JIBYXIOPTOBBIX Mep. st OAHOTOPTOBBIX
Mep TabiauIa COAEPKUT OOUH mapamerp — Sii. i AByXHmOpPTOBBIX Mep TabmuIia
COJICPIKUT YEThIpE mapameTpa — Si1, So1, S12, S22 Bua Tabnuibl onpeensercs: nepen
ee 3aloJHEHUEeM. eclM JaHHble BBOJATCS M3 (aina — 10  opmaToMm (haitia
Touchstone (S1p wnm S2p), eciau AaHHBIC BBOMASATCS BPYYHYIO — TO IMOJb30BATEb
OyZeT TOTIOJHUTENBHO CIPOILIEH 00 3TOM.

JlanHple B Tabnuie MOTyT OBITh TpEACTaBICHbI B TpexX ¢opmaTax MO BHIOOpPY
MOJIb30BATEJISL

. ﬂCﬁCTBHTCHLHaH 1 MHHUMaA 4acCThb,

"  JuHeHHas aMIUITYAa U (asa B rpagycax,

®  jorapudMuyeckas aMIUIUTy[a B aenubenax u ¢asa B rpagycax.
[Tpu xanmmOpoBKe Il ABYXIOPTOBBIX Mep ACHCTBYET CIEAYIOIEE MPAaBMWIO: Mepa
CUUTaeTCs MOJAKIoueHHOW moptoM 1 (S11) K MOpPTY M3MEpHUTENss C MEHBIIUM
HOMEpoM, a moptoM 2 (Sp) K MOpTY M3MepuTens ¢ OosblmM HomepoM. Ecnm

TpeOyeTcst "mepeBepHYTh" NBYXIMOPTOBYIO MEpy, TO HJS 3TOTO CIYXKHUT (PYHKIHUS
"peBepc mopTos".
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5. Kanubposka
5.33.1 JloGaBiieHre CTPOKU TaOIHIIBI
OnpeasmmTE Jnsa noGaBieHuss CTPOKM B TaOuuIly S-mapaMeTpoB

KanuOpoBouHbIX Mep (pucyHok 5.17) — Haxkmmure
MIPOrPaMMHYIO KHOTIKY:

Databased STD

Do6aBuTb psag
A0BaEHTE pAg

5.3.3.2 Y naneHue cTpOKH TaOJIUIIBI

OnpeasnHTE I[JISI YAaJICHUA CTPOKHU U3 TaOIUIIBI S-HapaMeTpOB
LDl ASHEIC KanmuOpoBouHbIX Mep (pucyHok 5.17) — Haxkmmure
MIPOrPaMMHYIO KHOTIKY:

Databased STD

Yoanutb pag,
¥AanHTE pA4

5.3.3.3 Crupanue TabauIs!

ONpeAEnHTE Jlia ynaneHus Bcex TaHHBIX U3 TaOIHIBI S-apaMeTpoB
KanmuOpoBouHbIX Mep (pucyHok 5.17) — Haxmmure
MIPOrPaMMHYIO KHOTIKY:

AaHHEIE
Databased STD

CtepeTb AaHHble
CTepeTe AaHHEIE |

5.3.34 Br16op ¢popmara Tabnuisl

POpMAT AGHHGLK s BeiOOpa Qopmara Tabmuubl  S-mapaMeTpoB
Amnn.norfYron KkaauOpoBouHbix Mep (pucyHok 5.17) — HaxMute
POrPaMMHbBIE KHOITKH:

®opwmar > Pean/Muum | AMnn/Yron | Amnn.nor/Yron
PeanMHHmM

Annn¥ron

& Annn,norf¥ron
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5. Kanubposka

5.3.3.5 Pesepc moptoB

OnpeseniTE st peBepca/oTMEHBI peBepca MOPTOB JABYXIIOPTOBBIX
Mep — HAKMHTE MPOTPAMMHYIO KHOTIKY:

Databased STD

PeBepc nopTtoB

‘ J PeEepc NOpTOE

5.3.3.6 3arpy3ka 1aHHBIX U3 (aiiia

OnpeasmmTE Juis 3arpy3ku  JaHHBIX U3 (aitma Touchstone —
LDl ASHEIC HaXMUTE IPOrpaMMHYIO KHOTIKY:

Databased STD

3arpy3uTb u3 danna Touchstone...

thanna

BBI6C NTC THUIL alijla B OTKPBIBIIEMCS JTHAJIOTE 51
Touchskone, p (b P A ( P

‘ SarpysHTe M3 |
WK S2P) ¥ yKaXHUTE UMs (aiiia.
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5.3.4 Ha3naueHwue K1acCOB KaTHOPOBOYHBIX MEP

Hasnauenue Ki1accoB KalMOPOBOYHBIX MEp BBIOPAaHHOTO KOMIUIEKTAa  MeEp
MPOU3BOAUTCS B TabsuIle kiaccoB (pucyHok 5.18).

HaumeHoBaHMsI Mep 3aHOCUTCS B SUEHKM TaONUIBI IMyTeM BbIOOpa M3 CHHCKa MeEp
KOMILJIEKTA.

Kaxxmast cTpoka TabnuIbl COOTBETCBYET Kiaccy Mep, 0003Ha4YeHHOMY B JIBYX JIEBBIX
KOJIOHKAX TaOJIHIEL.

Ecnu ucnonb3yercss eAMHCTBEHHAss Mepa B KJIACCE, TO OHA YKAa3bIBETCS B KOJOHKE
"l[logknacc 1". Ecnu uCnonb3yroTCs HECKOJIBKO MeEp A OJHOIO Kjacca, Kak

OmHCaHo B pazfene 5.2.7, To 3anonHstorcs kojouku "Tloakmacc 2", "Iloaknacc 3", u
Tak Jajee.

Fnacc MopT Moagnace 1 Moaknacc £ | Moagnace 3 |
e
2 9, Open -F-
1 5. Short -M-
(]
2 10, Short -F-
1 1. Lowdband 2, Sliding Load 3, Broadband
Harpyzka A
2 1. Lawwdband 2, Sliding Load 3, Broadband
Mepereidka 1-2 11. Thru
TRL Mepenbr~ 1-2
1
TRL OTpas
2
TRL NuHfHarp 1-2

= 2

Jlyis iepexo/ia K TaOJIHIIEe KIIACCOB KATHOPOBOYHBIX MEP
Ha)XXMUTE MPOTrPAMMHBIE KHOTIKH:

Kanun6poBka > Komnnekt mep > HasHaunTb Knacchbl

HazHaq4MTE
KNacckl

534.1 PenaxtupoBanue TaOIUIIBI KJIACCOB

[Tepemeriasice 1o TabnmuIe KIACcCOB KanmuOpoBouHbIX Mep (pucynok 5.18) ¢
MIOMOIIBIO KJTABUIII HABUTAIMH, HAKMHUTE «Enter» B HYXXHOS sYeHKe IS TIOSIBJICHUS
BCIUIBIBAIOIIETO MEHIO. 3aTeM BbIOEpUTE B MEHIO HaWMMEHOBAHUE KaIHMOPOBOYHON
MephI, KOTOPOH JOJKEeH ObITh Ha3HAUEH KJIacC M HOMEp MOpTa, YKa3aHHbIE B JIEBOM
YacTH TaOJINILEL.
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5. Kanubposka

5.34.2 VY nanenue Mep B TaOIHUIIE KIACCOB

[lepemernascy 1Mo TaOgUIE KIacCOB KamuOpoBOouHbIX Mep (pucyHok 5.18) c
MIOMOII[BIO KJTABUIII HABUTAIIMH, HAKMHUTE «Enter» B HY)KHOM sTYCHKE VTS MOSIBICHUS
BCIUTBIBAIOIIET0 MEHIO. 3aTeM BhIOEpUTE B MEHIO CTPOKY None Uil OYUCTKH SYEHKU
TaOIMIIBI, COepIKalllell HAUMEHOBAaHUE YAAIIEMON MEpHI.

Jlnst ynaneHust BcexX Mep B TaOJIUIIE KJIACCOB — HAXKMUTE
IIPOrPaMMHYIO KHOIIKY:

OuuncTnTb BCe Knacchbl

OYHCTHTE BLE |
KNacckl

5.3.4.3 @DyYHKIMS CTPOroro COOTBETCTBUSA KJIacCaM

JlarHast yHKIMS CITYXKUT JJIs1 OTPAaHUYCHUS THUTIA MEP, TOCTYITHBIX B KQXKJIOM KJlacce
1o mpu3HaKy cootBeTcTBus (Tabmuua 5.6) . Ecnu ganHas GyHKIUS OTKIIOYCHA, TO
BO3MO’KHO Ha3HAuYUTh Mepe JII000i Kiacc.

Tabnuna 5.6 CooTBETCTBHE KIIACCOB M TUIIOB Mep.

N Kracc mep Tuns! mep
XX,

! XX Ta6n. nannsbie (1 mopT)
K3,

2 K3 Ta6:. nanusie (1 mopT)
Harpyska,

3 Harpyska CxoJp3sias Harpy3Ka,
Ta6n. nannsie (1 mopT)
[epembruka/Jlnnans,

4 [lepembruka

Ta6n. nannsbie (2 mopT)

JUist OTKIIIOYEHHS U TIOBTOPHOTO BKIJIIOUCHHS (PYHKITUH
CTPOrOro  COOTBETCTBUS  KjlaccaM —  HaXKMUTE
IIPOrPaMMHYIO KHOIIKY:

CTtporoe cooTB. knaccam

J CTporoe CooTE,
KNECCaM
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5. Kanubposka

5.34.4 @yHKIHS TPYNIIOBOTO Ha3HAYEHHsI HOMEPA MopTa

JlanHas QyHKIUS CIYXHUT I aBTOMaTHYECKOI0 Ha3HAYCHHs OJHOW Mephl BCEM
opTaM KOHKPETHOTO KJlacca IMpyu ee Ha3HAYEeHUH XOTsS Obl OHOMY MOPTY.

JUist  BKJTIOUEHUS/OTKIIOYEHUST (YHKUIUH TPYIIIOBOTO
Ha3HAuYEHUs] HOMEPA MOpTa — HAXMUTE IMPOrPaMMHYIO
KHOTIKY:

I AHHAKDE ., MEpk OguHakosB. Mepbl BCeM noptam

ECEM NOPTaM
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5.4 KannbpoBka MOIIHOCTH MOPTOB

W3meputens TOANEPKUBAET TOCTOSSHHBIH YpOBEHb MOIMHOCTH Ha  BBIXOJE
U3MEPUTENBHBIX  pPa3beMOB, C TOYHOCTBHIO  yKAa3aHHOM B  TEXHUYECKHX
XapaKTepPUCTUKaX. YPOBEHb MOIIHOCTH YCTaHABJIMBACTCS IMOJB30BaTEIeM B
nuarasoHne ot — 55 no +10 gbwm.

[Ipy NOAKIIOYEHUH HCCIETYEMOr0 YCTPOMCTBA HCIOJB3YIOTCA COCAUHSIONINE
Kabens, oGOnanatomue mnortepsMu. [lng mopnepxkaHust 0ojee TOYHOTO YPOBHS
MOIITHOCTH Ha BXOJE MCCIIEAYyEeMOro YCTPOMCTBA C YUETOM COEIMHSIOMINX Kabemen —
IpeHa3HaueHa Kalubpo6Ka MOWHOCMU HOPMOS.

KannbGpoBka MOLIHOCTH MOPTOB OCYHIECTBISIETCS BHEIIHUM  HM3MEPUTEIEM
MOIITHOCTH, TOAKIIIOYaeMbIM K pa3beMaM Ha KOHIe Kabese, npeIHa3HaueHHbIM JUIs
IO JKJIFOYEHUS UCCIIEAYEMOI0 YCTPOUCTBA.

[Tocne ocymecTBieHHs  KaaMOPOBKM  MOIIMHOCTH  IOPTOB, aBTOMAaTHYECKH
BKJIFOYACTCS KOpPeKyus MOWHOCmu nopmoé. B nanbHEHIIEeM I0Jb30BaTellb UMEET
BO3MO’KHOCTB OTKJIFOUUTH JINOO BKIIOUYUTH KOPPEKIIUIO MOIITHOCTH MOPTOB.

KanubpoBka MOITHOCTH MOPTOB MPOBOIUTCS IS KAXIOTO MOPTAa ¥ KAKIOTO KaHaia
B OTAEIHHOCTH.

IIpumeuanue CocrosiHue KOppEeKLIHUU MOIIHOCTH MIOPTOB
WHIMLHAPYETCS B CTPOKE COCTOSHUS Ka)XJI0To rpapuka

(pasaen 4.2.2), u B CTpOKe COCTOsIHUS KaHana (pa3aen
4.2.6).

5.4.1 Tabnuma KoMIeHCaIluu MMOTEPh

OyHKIMS KOMIICHCAIMU TTOTEPh NpeAHa3HAYCHA I KOMIICHCAIIMH HEeXeNaTeIbHBIX
NOTEPh MEXIy HM3MEPHUTEIEM MOIIHOCTH W KaauOpyeMbIM IOPTOM B TIpoLEcce
KanuOpoBKH MOIIHOCTH. [oTepu, KOTOpble HEOOXOJMMO KOMIICHCHPOBATH 3aaF0TCS
B BUJIC TaOJHIIBI: YacTOTA, OTepH (pucyHok 5.19).

YacToTa I NaTepM
1 200 kry 0.1 AE
2 1rry 0.2 AE
3 zrry 0.4 A
4 Irry 0.5 AE
5 |

Pucynox 5.18 Tabnuma koMrneHcanuy noTephb

3HaueHusi MOTEPh B NPOMEXKYTOUHBIX YAaCTOTHBIX TOYKAaX HMHTEPHOJUPYIOTCS I10
JIMHEWHOMY 3aKOHY.
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Ta6nnua KOMIICHCAIUU MOTCPb KOMIICHCAIIMU 3a4acCTCA Ui Ka)XA0ro IopTa B

OTACIBHOCTH.

[Ipumeuanue

Jlyis KOMIIeHCalu TOTeph JaHHas (DYHKIUS TOJDKHA
OBITh BKJIIOUEHA U TabiMIa [OJDKHA OBITH 3aIOJIHEHA
710 KaTMOpOBKHU MOIIIHOCTH.

5.4.2 Tlopsnok kaIHOPOBKHA MOIITHOCTH TTOPTOB

[TonkmrounTe W HACTPOWTE M3MEPHUTENIh MOILIHOCTH Kak yka3aHo B pazuene 8.10.
[TonkmrounTe CEHCOP K OJHOMY M3 MOPTOB U BBHINOJHUTE KATUOPOBKY KaK OMHMCAHO
HIDKE. 3aTeM MOBTOPUTE KAIMOPOBKY JJISl IPYTOTO MOpTa.

FanHbpoBka Mo

R&5 MRy

BriOpaTte nopT
1

¥CTaHoetka '
H3M, MOWHOCTH

FanvbpoeaTe

IIpumeuanue

Bribepute HOMED KanuOpyemoro nopra
IPOrPaMMHBIMH KHOTIKAMU:

Kanu6poBka > Kann6poBka MowHocTu > BbiGpaTb noprT.

YcranoBure HYJIb U3MEPUTEIIA MOIIHOCTH
(pEKOMEHTyeTCsT) IPOTPAMMHBIMUA KHOTIKAMH:

KanubpoBka > KannbpoBka MowHocTu > YctaHoBKa "0"
M3M. MOLLHOCTM.

IIpumedanue: CEeHCOp HM3MEPUTENS MOIIHOCTH MOYKET
ObITh TOJKJIIOYEH K TOpPTY, TaK Kak BO BpeMs
YCTaHOBKM HYJS OTKJIKOYAETCS BBIXOJHOW CHUIHAI
nopra.

JUist OCyIIeCTBIICHUS! KaTMOPOBKM MOITHOCTH MOPTa —
Ha)KMUTE IMPOTrPaMMHBIE KHOIIKH:

KanubpoBka > Kann6poBka mowHoctu > KanubpoBaTtb.
ITocne OKOHYaHHUS IUKJIa KaTuOpOBKH -

aBTOMATUYECKU BKJIIOYAETCSd KOPPEKLUHsS MOIIHOCTH
noprTa.
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5.4.3 BxirtoueHue U OTKIIFOUYCHHE KOPPEKIIUA MOIITHOCTH TTOpPTa

FanHbpoBka Mo

R&S MRNS

FopperuHa
Brn.

Jlnst BKIIHOUCHUS /| OTKITFOUYEHUS KOPPEKIIUU MOIIHOCTH
MOpTa — HAKMHUTE IMPOrPAMMHBIE KHOTIKH:

KanubpoBka > KanubpoBka mowHocTu > Koppekuus.

5.4.4 PenakTupoBaHue TAOJHIBI KOMIIEHCAIIUU TTOTEPh

[Tpu HE0OXOAMMOCTH MCHOIB30BAHUS (PYHKIMH KOMIICHCAIIUHU MOTEPh — 3aIOJIHUTE
TaOMUIy ¥ BKJIIOUUTE (PYHKIIMIO KOMIIEHCAIIMHM TOTEPh 10 MPOBEACHUS KAITUOPOBKU
MOIITHOCTH MOpTOB. Tabnuiia 3an0aHsIeTCs A KaKA0T0 OPTa B OTACIBHOCTH.

F.OMOEHE, NoTepe

MopT 1

AobaEnTE

¥AanuTe

CDHHCTHTE
Tabnkuy NoTEpE

COXpaHATE
Tabnkuy NoTEpE

BOCCTaHOEHTE
Mpe ek
My NECALUHA

Hnst no0aBieHUs HOBOH CTPOKHU TaOIULIBI
KOMIIEHCAIlUM [OTE€ph — HAXMHUTE IPOTpaMMHBIEC
KHOIIKU:

Kann6poBka > KanubGpoBka mMowHocTn > KomneHc.
noTtepb > [Jo6aBUTHL.

HoBast ctpoka pno0aBisieTcst Imocie BbIIEICHHON
CTPOKHU.

Jlns  ynaneHus BBIACICHHOW CTPOKM — HaXMHUTE
IIPOrPaMMHBIE KHOIIKH:

Kann6poBka > KanubGpoBka MowHocTn > KomneHc.
nortepb > Yaanutb.

JIJist OYMCTKY BCeW TaONUIIBI — HAXKMHUTE TPOTPaAaMMHbBIE
KHOTIKH:

Kann6poBka > KanubGpoBka MowHocTu > KomneHc.
notepb > O4ncTuTb TabnNUUy NoTepb.

Jlnst coxpaHeHus: TaOnuIbl HA AuCke B daitne *.Ict —
Ha)XMUTE MPOTrPAMMHBIE KHOTIKH:

Kann6poBka > Kanu6GpoBka MowHocTu > KomneHc.
notepb > CoxpaHuTb Tabnuuy notepb.

YroObl 3arpy3utb Tabmuiy ¢ aucke u3 ¢aitma *.Ict —
Ha)XMHTE NIPOT'PaMMHBIE KHOIIKH:

Kann6poBka > KanubGpoBka mMowHocTn > KomneHc.
notepb > 3arpy3nTb Tabnuuy nortepb.
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KoMneHcau A
OTER.

[lepememasice 1o TabMUIE C TOMOIIBIO KIABUII
HAaBUTALIMH, BBEIUTE 3HAYCHHS YACTOTHI U IMIOTEPHU.

Bxitouunre GbyHKIHIO KOMIICHCAL[UU IOTEPb
IIPOrpaMMHBIMU KHOIIKaMU:

Kann6poBka > Kanu6poBka MowHocTn > KomneHc.
notepb > KomneHcauums.
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5.5 KannbpoBka nprueMHUKOB

[lpu w3mepenun BXoaHOM MomHOCcTH (pazaen 4.7.3) ycuieHWE OTACIbHBIX
MPUEMHUKOB OTKAaIHMOPOBAaHO B 3aBOJCKHUX YCIOBHUAX IO BXOJIY H3MEPUTEIBHBIX
pa3beMOB.

Ha mnpaktuke HEoOXOIMMO H3MEpPATh MOIIHOCTh Ha BXOJIE pPa3beMOB IMOPTOB,
00pa30BaHHBIX COCIUHUTEIBHBIMU KaOCISIMU W IPYTHMH IEMsSMHU, 00JaIaroluMu
notepssMu. [l OGoilee TOYHOTO W3MEPEHHsI MOIIHOCTH HAa BXOJE TOPTOB —
MpeIHa3HauYeHa KaIUOPOBKA NPUEMHUKOS.

Kann6poBka MpreMHUKOB OCYIIECTBISIETCS MOJavyell Ha BXOJ KaIuOpyeMoro mopra
CHTHAJIa C JIPYroro mnopra — UCTOYHHMKA curHana. KanmubpoBka nmpuemHuKa TpeOyer
COEJIMHEHUS IBYX [IOPTOB IEPEMBIUYKOM.

JUis JOCTIDKEHHMsI HaMBBICHIEH TOYHOCTHM KalMOPOBKM NpPUEMHHKAa — B IOPTE
MCTOYHMKA JOJDKHA OBITh TpOBeleHa Kaaubpoexka mownocmu. Ecau kamuOpoBka
MOIIIHOCTH IIOpTa — HCTOYHMKAa HE IIPOBOJAMIACH, TO JUI IIOJNy4EHHUs

YIIOBJIETBOPUTEIBHOTO pE3yNbTaTa, COEJUHUTE pa3zbeM KaauOpyemMoro mnopTra ¢
pa3beMOM IIOPTA — UCTOYHHUKA Ha JIMLIEBOU ITaHEIIN.

[Tocne ocymecTBieHUsT KaTMOPOBKM NPUEMHHMKOB, AaBTOMATHUECKH BKIIOUACTCS
Koppexyus npuemMHuxkos. B JalbHEUIIEM [0JIb30BAaTElb HMEET BO3MOXHOCTb
OTKITIOYUTB JINOO BKIIOUUTH KOPPEKLHIO TPUEMHHUKOB.

KanubpoBka mprEeMHUKOB BO3MOKHA TOJIBKO JUISi TECTOBBIX NMPHEMHHKOB Ka)KIOTO
nopta: 3to npueMHuku A u B (pucynoxk 4.11)

KanubpoBka mpHEeMHHUKOB MPOBOJUTCS ISl KaXIOTO MOpPTAa W KaXKJOTO KaHala B
OTHEIHHOCTH.

[Tpumeuanue CocrosiHue KOPPEKUUH MPUEMHUKOB WHIUIMPYETCS B
CTPOKE COCTOSIHUS Kaxkaoro rpaduka (pasnmen 4.2.2), u
B CTpOKe cocTosiHus KaHana (pasnen 4.2.6).

5.5.1 Tlopsinok KanuOPOBKU MPUEMHHUKOB

CoenuHUTE EPEMBIYKON KaTHOpyeMbIil MOPT U MOPT — UICTOUHUK CUTHAJIA.

Bribepute HOMED KaauOpyemoro nopra
NPHEMHHEA IIpOrpaMMHBIMH KHOIIKAMM.

| K.anvBpoeka

KanubpoBka > KanubpoBka npuemHuka > BbiOGpaTb
nopr.

BriOpaTte nopT
1
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MapT HCTOMHKES
2

FanvbpoeaTe

IIpumeuanue

BeiGepure HOMEp mOpTa — HWCTOYHMKA CHUTHAlA
IIPOrPpaMMHBIMU KHOIIKaMU:

KanubpoBka > KanubpoBka npuemHuka > [lopt
MCTOYHUKA.

JUiss  OCYIIECTBJICHUS KaTUOpPOBKM NpUEMHHKA —
HaKMUTE IPOTrPaMMHBIE KHOIIKH:

KanubpoBka > KanubpoBka npuemHuka > KanmbpoBarb.

ITocne OKOHYAaHUs  IUKIa  KaduOpoBKHM  —
aBTOMATUYECKHU BKIIIOUAETCSI KOPPEKIUS IPUEMHUKA.

5.5.2 BxiroueHue U OTKIIIOUCHHE KOPPEKIIUHA TPUEMHUKOB

K.anvBpoeka

APHEMHHICS

FopperuHa
Brn.

JInsg  BKIIOYEHUS M OTKIIOYEHHMS  KOPPEKLHUH
IIPUEMHHKA — HAKMUTE ITPOrPAMMHBIE KHOIIKH:

KanubpoBka > KanubpoBka npuemHuka > Koppekuus.
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5.6 CkansipHasi KaTuOpOBKa CMECHUTEIIEH

CkansipHast KanuOpoBKa cMecuTeNeit

HCHOJII:ByGMLIﬁ AJId UBMCPCHUA cMecuTelei B PEKUMEC CMCIICHHUA YaCTOTHI.

— Haubonee TOYHBIH METOJ KaTuOpPOBKH,

CkamnsipHast kamuOpoBKa cMecuTeneld — TpedyeT mpuMeHEHHs KaauOpOBOYHBIX Mep
K3, XX, Harpy3ku u umsmepurens mouHoctd (pucyHok 5.20). IloakmroueHue u
HACTPOMKa U3MEPUTEII MOLTHOCTH ONMCaHbl B pazaene 8.10.

Ll L

- K3 K3 -
Moptl | ' MopTt 2
DR XX XX o1y
" Harpyska Harpyska .
L
Moptl TMopT?2
Moptl
¢ - | N3meputenn
o MOLLHOCTHU
L
MopTt 2
N3meputennb _»
MOLLHOCTH

Pucynox 5.19 Cxema ckassipHO# KamuOpoBKa CMECHUTEINEH.
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CkansipHasi KaTHOpPOBKA CMECHUTENICH TMO3BOJISIET U3MEPSTH:
= [lapametpsl oTpakeHHs S11 U Sp2 B BEKTOPHOH Gopme;
= [lapamerpsl nepenaun Sy v Sio B CKIAPHOU (opme.

Ilepen xamuOpoBKOW HEOOXOAMMO BBIMOJHHUTH CIEAYIOUINE MpeIBapUTEIbHbIC
YCTAaHOBKM HW3MEpPUTENSA. HA3HAYUTh AKTUBHBIA KaHAJl, YCTAaHOBUTH IIapaMETPhI
kaHanma (YacTOTHBIM muana3oH, nojocy [TY wm apyrue), yCTaHOBUTH KOMIUICKT
KaJIMOpPOBOUHBIX Mep. BKIIOUMTH peXHUM CMEIICHHs 4YacTOThl M YCTAaHOBHTH
rapaMeTpbl CMEILLEHUs IIOPTOB.

[Ipumeuanue CkansipHast ~ KanuOpoBKa  cMecHTeNnen MOJKET
OCYILIECTBIATHCS 0€3 CMELICHUS YacTOThl. Pexum
CMELICHUsI MOXKET OBbITh BKIIOYEH TMO3IKE IpHU
U3MEPEHUN cMecutTened. B takom ciaydae yCcTaHOBKHU
0a3zoBoro 4aCTOTHOIO JlAana3oHa JIOJDKHBI
[IEPEKPBIBATh YACTOTHBIC JUAIIA30HbI IIOPTOB B PEKUME
cmemienust. JlaHublii cmoco0 ynoGeH, HO oOnagaer
MEHBIIEH  TOYHOCTBIO, TAaK  KaK  MCIOJIB3YyeT
UHTEPIOJIALMIO.

Jlnst mepexoa K ckaaspHoi KalHuOpOBKE CMEcHTENed —

HaXMMTEC [IPOTrPaMMHBIC KHOIIKH.
CHMECHT.

KanubpoBka > KanmnbpoBka cmecutenen > CkanspHas
KanmbpoBKa cMecuTenemn.

Haxxmure nporpaMMHy10 KHONIKY OTpaxeHue MopT 1,

MopT 1

aC

[Topxmounte k nopty 1 meprl K3, XX, Harpy3ka Kak
MopT 1{HacT 1 noka3zaHo Ha pucynke 5.20. Jlnsg kaxmoil Mepsl
s BBIMIOJIHUTE J[BA HW3MEPEHHs, B JBYX YACTOTHBIX
Open -M- nuanazoHax (Yact 1 u Yact 2), HaXaB KHONKUA C
0003HauUCHHEM THIIa MEPHI.

MopT 1/YacT 2

Dp::nx-r\"l- Ecnu cMmenienne 4acToThl HE BKIKOUYEHO, TO U3MEPEHHUS
JUISL  JIByX YACTOTHBIX JIMANA30HOB  COXPAHAIOTCS
MopT :{I:E'ET ! ABTOMATHYECKH IIPU U3MEPEHUH B OJJHOM U3 HUX.
Shart -M-
B cTpoke craryca M3MepuTels BO BPEMS H3MEPEHUS
MopT :{I:EETZ uHauEpyercs  coobmienne  «KammuOposka...». Ilo
St 3aBEPIICHUIO HW3MEPEHHMs B JIEBOM YacTH KHOIKU

CTaBHUTCs OTMCTKaA.

MopT 1/4acT 1
Harpyska

Broadband

MopT 1/YacT 2
Harpyska

Broadband
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MopT

1. 850

MopT 2/HacT 1
4

Open -M-

MopT 2/YacT 2
4

Open -M-

MopT 2/HacT 1
K3

Shart -M-

MopT 2/YacT 2
K3

Shart -M-

MopT 2/HacT 1
Harpyska

Broadband

MopT 2/YacT 2
Harpyska

Broadband

Mopt 1-2YacT 1
MepemeNKEa
Thru

MopT 1-2/YacT 2
MepemeNKEa
Thru

MOWHICTE

Res MR

¥CTaHoetka 0’
H3M, MOWHOCTH

5. Kanubposka

Haxxmure nporpaMMHy1o KHONIKY OTpaxeHue MopT 2,

[MonkmrounTte kK mopty 2 Mepbl K3, XX, Harpyska Kak
nokazano Ha pucynke 5.20. Jlnsg kaxmoil Mepsl
BBIMIOJIHUTE J[BA HW3MEPEHHUs, B JBYX YACTOTHBIX
muana3zoHax (Yact 1 u Yact 2), HaKaB KHOIKH C
0003HauUCHHEM THIIA MEPHI.

Ecnu CMCHICHUC YaCTOTLI HEC BKIIFOUCHO, TO U3MCPCHUA
4 ABYX YaCTOTHBIX  AHAIIA30HOB  COXPAHAKOTCA
ABTOMATHYCCKU IMPU UBMCPCHUU B OJTHOM U3 HUX.

B crpoke craryca uamepurens BO BpeMs U3MEPEHUS
uHaunupyercss  coobmenue «KamuOposka...». Ilo
3aBEPLICHUI0 M3MEpPEHHUS B JIEBOM YacTU KHONKHU
CTaBUTCS OTMETKA.

Haxwmute nporpamMHyto kHoOKy Mepepava,

[MpucoenuHuTe KATUOPOBOUYHYIO MEPYy TEPEMBIUYKH
MEXIy H3MEPHUTCIbHBIMH TOpTaMHu. Eciau pa3zbembl
MOPTOB JIOMYCKAIOT HEMOCPEICTBCHHOEC COCIUHCHHE —
npocTo coenuHUTe HX (MEpeMbluKa C  HYJICBOM
JIEKTPUYCCKON JJIMHOM). BhIMonHUTE 1Ba M3MeEpeHus,
B JIBYX YaCTOTHBIX Juana3onax (Yacr 1 u Yacr 2).

Ecnu CMCHICHUC YaCTOThI HC BKJIIFOYCHO, TO U3MCPCHUA
I ABYX  YACTOTHBIX  JUAIIA30HOB  COXPAHAIOTCA
ABTOMATHYCCKU IMPU UBMCPCHUU B OJTHOM U3 HUX.

B crpoke craryca mameputens BO BpeMs U3MEPEHUS
uHauupyercss  coodbmenue «KamuOposka...». Ilo
3aBEPIUCHUI0 HM3MEpPEHHUS B JIEBOM YacTU KHONKH
CTaBUTCS OTMETKA.

Haxxmure nporpaMMHyr0 KHOIIKY MowHOCTb,

VYcranoBure HyIJb U3MEPUTEIIA MOIIHOCTH
MIPOrPAMMHOM KHONIKOW YcTaHoBKa “0" M3M. MOLLHOCTH.

[Ipumeuanue: ceHCOp MOKET OBITh MOJAKIIOYEeH K

IOPTY, TaKk KaKk BO BpPEMSA YCTAHOBKM HYJA
OTKJIKOYAETCs BBIXOIHOM CUTHAJ IOPTa.
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[MoakimounTe W3MEPUTENbh MOMIHOCTH K mopty 1.
Mapt 1/4acT 1 BeimosHUTE [Ba H3MEpPEHUs, B JBYX YacCTOTHBIX
nuana3zoHax (Yact 1 u Yacr 2).

MopT 1/4acT 2 Ecnu cMelenne 4acToTsl HE BKIIKOYEHO, TO U3MEPEHUS
JUI.  JIBYX YaCTOTHBIX JWAIla30HOB COXPaHSAIOTCA
ABTOMATUYECKHU IIPU UBMEPEHUU B OJJHOM U3 HUX.

[MonkmrounTe W3MEPHUTENh MOIIMHOCTH K MOPTY 2.
BeinosHuTe ABa  M3MEpEHHs, B JBYX YaCTOTHBIX
nuana3zoHax (Yact 1 u Yacr 2).

MopT 2acT 1

Mopr 2fHact 2 B crpoke craryca m3mepurenss BO BpeMs HU3MEPEHHUs
UHAULKpPYETCs coobOmeHne «M3M. MOIIH: U3MEPEHUE».
Ilo 3aBeplICHHIO U3MEpPEHHUs B JIEBOM YacTU KHOIIKH
CTaBUTCSI OTMETKA.

Jnss  3aBepuIieHHsT ~ KaIMOPOBKM  —  HaXMHUTE
iz b [IPOrPAMMHYIO KHOIIKY MpUMeHUTb.

[Io HaxaTHiO KHONKH pacCUUTHIBAaeTCS TabiuIa
KaTMOPOBOUHBIX KOX(PQPHUIMEHTOB U COXpaHsAeTCcsd B
naMsATH ~ KaHajla.  ABTOMAaTMYECKH  BKIIIOYAETCS
(byHKLMS KOPPEKIHH OINOOK.

Ecnu TpeGyeTcss OTMEHUTH pe3yibTaThl H3MEPEHUS
Lz MEpP — HOKMUTE IPOrPAMMHYIO KHOIIKY OTMEeHUTB.

JlaHHas KHONKAa HE OTMEHSET CYIIECTBYIOUIYIO
KaTHOPOBKY. Ecnu Tpedyercs OTMEHUTH
CYIIECTBYIOIIYIO KATUOPOBKY — OTKIIIOUYUTE (DYHKIIUIO
KOPPEKIMH OIINOOK.

[Ipumeuanue [IpoBeputh cocTosiHME KaTMOPOBKH MOKHO B CTpPOKE

coctossHuss KaHana (tabmuma 5.4) W B CTpOKe
cocTosiHuA rpaduka (cumMBoIBI SMC).
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5.7 BekropHas kainOpoBKa cMecHuTeNen

BekropHas kanmmOpoBKa cMecHUTeNeld — MeTOJ KaaHMOpPOBKH, HCIONb3YEMBIH Ui
U3MEPEHUsI CMECHUTENCH, KOTOpBI MO3BOJIIET M3MEPSTh B BEKTOPHOHU (opme Kak
napamMeTphl OTpaKeHHs], TaK W IapaMeTpbl nepemayd, B ToMm uucie ¢azy u ['B3
Kod(uLIMeHTa nepeaayn.

BekropHble HM3MepeHHs CMecUTeneil TpeOyIT JONOJTHUTEIBHOTO CMECHUTENs ¢
(GUIBTPOM, Ha3bIBAEMBIH KATUOPOBOUHBIM CMECUMENEM.

@uibTp CIyKUT Ui BelAeIeHus 4acToThl [TH, xoTOpas CiyXUT BXOAHOM 4aCTOTOU
UCCIIEyEMOI'O CMECUTEILA:

= BY+Ter
= BY-Ter
= Jer—BY

KanuOpoBouHBIi U H3MEpsieMblii cMecuTellb padoTaloT OT OOLIEro reHepaTopa
Y4aCTOThI FETEPOIMHA.

BekropHble u3MepeHusi cMecuTese — 3T0 KOMOMHALUS JABYXIOPTOBOM KaTuOpPOBKH
¥ QYHKIMU UCKIFOUeHHS 1enu (pucyHok 5.21).

[OByxnopTtoBasi I.TJ

KanubpoBKa

UcknrovyeHune

I uenu

KannbpoBo4HbIn Uccnepyembin
cmecutenb/punbTp cmecuTenb

Pucynox 5.20 BekTopHbIe U3MEPEHUSI CMECUTEIIECH.

184



OyHKIMSA UCKIIOUEHUsS 1enu TpeOyeT ais cBoel paboTsl ¢aiin ¢ S-mapamerpamu
nenu. [lomydenue takoro ¢aiiiaa s napsl KaTMOPOBOYHBIA cMecHTeNb | PUIBTP —
Ha3bIBACTCS] BEKTOPHOI KaMOPOBKOW CMeCUTEIEH.

Jlnst nonyuenus aiina S-mapaMeTpoB Hapbl KaTMOPOBOYHEINA cMecuTenb / GuibTp —
UCTIONIB3YIOTCS M3MEpeHUsl TpexX kKanuOpoBouHbiXx Mep K3, XX, Harpyska (prcyHOK

5.22).

KanubpoBKa

BekTopHas

@ [OByxnopTtoBas I.T-I

1
(N
"
) KanubpoBkKa
)
(L)

)

)

)

) -
] ]
Voo

N\ et}

) 1
) ]
] ]
] )

________________________________________________________

Harpyska

Kann6poBo4HbIN
cmecuTtenb/punbTp

Pucynok 5.21 BekTopHast KaquOpoBKa CMECUTEICH.

5.7.1 Tlopsinok npoBeAeHUSI BEKTOPHOUN KaTuOPOBKH CMECUTENEH

ITepen xamuOpOBKOW HEOOXOAMMO BBIMOJHHUTH CICAYIONIME MPEIBAPUTEILHBIC
YCTAaHOBKH W3MEPHUTEIS: HA3HAYUTh AKTHBHBIA KaHaJ, YCTaHOBUTH IapaMeTpbl
kaHana (4acTOTHBIM auanazoH, nojocy [IY u apyrue),

KaJTHMOPOBOYHBIX MEP.

= [IpoBecTu ABYXIOPTOBYIO KAIHOPOBKY.

= (CoOparb cxeMy BEKTOPHOW KaTMOpOBKHU.

YCTAaHOBHUTL KOMIIJIICKT

®  YCTaHOBUTH YaCTOTY U MOLIHOCTb BHEIIIHETO T€HEPATOPA.
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CHMECHT.

BriOpaTte nopT
1

MeTepoAHH
Ol

m
EH+Tet

K=
Shart -M-

e
Open -M-

Harpyska
Broadband

J EKAH4HTE NpH
COXPEHEHHH

CoxpaHHTE dakin
Tauchstone

IIpumeuanue

Jlnst mepexojia K BEeKTOpHOI KaTHOpOBKE CMECHTENeH —
Ha)KMUTE [IPOTPAMMHBIE KHOIIKH:

Kanun6poBka > Kanub6poBka cmecutenen > BekTtopHas
KanmbpoBKa cMecuTenemn.

Beibeputre HOMEp mopra, K KOTOPOMY MOJAKIIOYEH
KaTMOPOBOUHBIA CMECHUTENb — HAKMUTE MPOrPaMMHYIO
KHOIIKY Bbi6paTb nopr.

BBenure 4acToTy BHELIHErO reHepaTopa MporpaMMHON
KHOIIKOI MeTepoauH.

Bribepure yacTtoTy, KOTOpPYIO BBIIENAET (QUIBTP
IIPOrpaMMHOM KHOIIKOU MY:

= BY+Ter
= BY-Ter
= Jer-BY

[Moaxmrounte k BBIXOMY ¢uibtpa ITH meper K3, XX,
HArpy3kH Kak IMOKa3aHO Ha pucyHke 5.22. BeimonHute
U3MEpEeHHEe, HaXaB KHOMKY ¢ 0003HAUeHHUEM THUIa
MEpBI.

B crpoke craryca msmeputens BO BpeMs HU3MEPEHUS
uHaunupyercss  coodbmenue «KamuOposka...». Ilo
3aBEPLICHUI0 HM3MEpPEHHUS B JIEBOM YacTU KHONKHU
CTaBUTCS OTMETKA.

Jius  3aBepuieHUS  KATMOPOBKH  —  HAXMHTE
IIPOrpaMMHYIO KHOIIKY CoxpaHuTtbk ¢pann Touchstone.

[To Ha)xaTUIO KHOIIKM PAacCYUTHIBAIOTCS S-TlapamMeTphl
mapbl  KaJUOpPOBOYHBIM  CMECHTENB/QUIBTP |
coxpansitoTcs B (aitne ¢opmara Touchstone. Mwms
(aiina BBOAUTCS B OTKPHIBLIIEMCS TUAJIOTE.

Ecnu BbiOpana ¢yHKIHS BKNHOYMTL NpU COXpaHEHUM,
To (haitn S-mapameTpoB mepenaeTcss B (PYHKIHUIO
UCKIIIOYCHHS LIENH U JaHHAs (QYHKIUS BKJIIOYAETCH.

[IpoBepuths cocTosiHME KaTMOPOBKH MOKHO B CTPOKE
cocTtosHuss rpadpuka — CHUMBOJBI F2 U Wck
(nByxnopTtoBasi KanMOpoBKa W (DYHKIMSA HCKIIOYECHUS
ETH).
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6 AHanu3 U3MepeHHi

6.1 Mapxkepbl

Mapkepsl — 3TO HWHCTPYMEHT JJIsi CUMTHIBAHUS UYWCIIOBBIX 3HAUYEHUH CTUMYyNa U
M3MEpSIEMOil BEIMYMHBI HAa BBIOPAHHBIX TOYKax rpaduka. M3mepurens mo3BosseT
BKJII0YaTh 10 16 mMapkepoB Ha kaxawlii rpaduk. Bun rpaduka ¢ asyms mapkepamu
MoKa3aH Ha pucyHke 6.1.

Mapxkepsbl 03BOJISIOT PELaTh CAEAYIOUINE 3a1a4u:

* CuyureiBaHME aOCOJIIOTHBIX 3HAUCHUH H3MEPSeMO BEIMYUHBI U
CTUMYyJIa B KOHKPETHBIX TOUKaX rpaduka,

*  CuuThIBaHME OTHOCHUTEIBHBIX 3HAUEHUN H3MEPAEMOMl BEIUYMHBI U
CTUMYJIa OTHOCUTEIBHO ONIOPHOI'O MapKepa,;

* Jlouck Ha rpaduke MHHUMYMa, MakKCUMyMa, NMUKOB MJIH LEJIEBOTO
YPOBHS,

* BrluucieHne pa3aUyHbIX MApaMeTpoB rpaduka (CTaTUCTUKA, 10JI0CA
NPOITYCKaHUS U JIp.);

= l3MeHeHHE MNapaMeTpOB CTHMYJA C HCIOJIb30BAHMEM IOJOKEHUS
MapKepOB.

1.1000000TL  53.42 "
2 1.4000000CW 100,32 ¢

Pucynok 6.1
Mapkepbl HIMEIOT CIEAYIONINE rpaduuecKue HIEMEHTHI:

MeTka 1 HOMEp aKTUBHOT'O MapKepa Ha rpaduxke,

MerTka 1 HOMEp HE aKTUBHOTO Mapkepa Ha rpaduke,

NI

MerTka Ha ocH CTUMYJIOB aKTUBHOI'O MapKepa,

> >

MeTka Ha OCH CTUMYJIOB HE aKTUBHOT'O MapKepa.



YucnoBele NaHHBIE COJEpKAaT HOMEP MapKepa, 3HAuYE€HUE CTHUMYJa, 3HAauyeHUe
nu3MepseMoil BennunHbl. HoMep akTUBHOTO MapKepa BbIJEJIEH HHBEPCHBIM IIBETOM.

3HayeHHE H3MepsAEeMON BEIMYMHBI MapKepa pa3Iu4yaeTcsi B MNPSIMOYTOJBHBIX H
MOJISIPHBIX (popMarax.

B npsiMoyrosibHbIX KOOpAMHATaX MapKep MOKa3bIBAET OJHO 3HAYCHHUE
U3MepseMOil BeIM4YMHBI N0 ocu Y B TekymieM ¢opmare (Tabmuia
4.10).

B KpyroBbIX KOOpAMHATaxX MapKep IOKa3bIBaeT JBa WIH TpU
3HA4YeHUs1, KOTOphIE NpeCcTaBIeHbI B Tabmuie 6.1.

Ta6nuna 6.1 IToka3anus mapkepa B KpyroBbIX KOOpJIMHATAX

ammututyaa (nb)

Kpatkoe [Toka3anus MapkepoB (SIHHUIBI H3MEPEHUS)
HaMMEHOBaH
ue popmata
Pop 3navenue 1 3HayeHue 2 3navenue 3
BonbnepT Jluneiinas dasza (°) -
(Jun) aMILIUTY A
BonbnepT Jlorapupmuyeckast dasza (°) -
(Tlor) ammututyaa (nb)
BonbnepTt PeanrHas yacth MHuuMast 9acTb -
(Re/lm)
BonbnepT AKTHBHAs 4acTh PeaktuBHas yacth DKBUBAJICHTHAs! EMKOCTb
(R +jX) conpoTuBieHus (€2) COTIPOTHBIICHHS WM MHIYKTUBHOCTh
(Q) peaktuBHOU yactu (D/T'H)
BonbnepT AKTHBHAs 4acTh PeakTuBHas yacth DKBUBAJICHTHAs! EMKOCTb
(G +jB) npoBoauMoctH (Cm) TPOBOIMMOCTH WM MHIyKTUBHOCTH
(Cm) peaktuBHOl yactu (D/I'n)
Nonsp (NuH) Jluneitnas da3a (°) -
aMIUIUTYIa
Monsap (Jlor) | Jlorapudmuueckas dasza (°) -

Monsap
(Re/lm)

Peanbnas gyacthb

MHumast 4acThb
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6. AHamu3 M3MEpCHUH

6.1.1 JloGaBieHmne Mapkepa

JInsi  yCTaHOBKM HOBOTO ~MapKepa — HaKMHUTE
flapeens HPOrPaMMHbBIC KHOIIKH:

Mapkepbl > Jo6aBUTb Mapkep.

Ao0B3EHMTE
MapKep

IIpumeuanue HoBblll Mapkep ycTaHaBIMBAeTCs B LIEHTPE OCH
CTUMYJIOB U HA3HA4aeTCd aKTUBHBIM MAapKEPOM.
3HaueHue CTUMYJa MapKepa NEPEKIIIOYaeTCs] B PEXUM
BBOJIA.

6.1.2 Vnamenue mapkepa

JUis ypaneHus Mapkepa — HaXXMUTE INPOrpaMMHBIE
Mapkepsl KHOTIIKU:

Mapkepb! > Yaanutb Mapkep.

¥ AANHTE MapKEp JUis  ynaneHuss  BCeX  MapKepoB  —  HAXKMUTE
MIPOrpaMMHBIC KHOIIKH.

Mapkepbl > YaanuTb Bce MapKepbl.
¥ AanHTE BCE apkep Aa pKep

Mapkepbl

6.1.3 VYcraHoBKa 3HaYCHHs CTUMYJIAa MapKepa

[lepen ycTaHOBKOI CTHMYJa HEOOXOAMMO HA3HAUUTH aKTHBHBIA MapKkep. Y CTaHOBKa
CTUMyJia BO3MOXHa IIyTéM BBOJAa 3Ha4eHUS C [U(POBOH  KIaBUATYpHI,
BpaIAIOIIEHCs PyYKOH, CTpeIKaMH, OYKCHPOBKOW MapKepa MBIIIBIO WX C IOMOIIIBIO
¢bynkuuit moucka. BykcupoBka MapkepoB MbIIIbIO onucaHa B pasznpene 4.3.12.
OyHKIMH MTOMCKa MapKepa MoApoOHO onucaHsl B pa3zaene 6.1.7.

JIiss  YyCTAHOBKM 3HA4YeHHWs CTHMyJa Mapkepa —
Mapreper HOKMHTE TIPOrPAMMHYIO KHOTIKY:

MapKepbl > Pe,anTVIpOBaTb cTumyn, HJIM INCIKHUTC

PeAaKTHDOBATE MBILIBIO 110 TIOJIF0 CTUMYJIA.
CTHMYN

3areM BBeOWTE 3HAYCHHWE CTUMyJa C IHPPOBOH
KJIABUATypbl WIM HUCIOJIb3YWTE KIABUIIU «1», «|» H

BPAILAIOIIYIOCS PYUKY.
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6. AHamu3 M3MEpCHUI

6.1.4 BpiOop akTUBHOTO MapKepa

- Mapkep 1

Maprep 15

Maprepti

BribpaTe
CheAYHILLMA

IIpumeuanue

st BeIOOpa aKTHMBHOTO Mapkepa [0 HOMEpYy -—
Ha)KMUTE MTPOTPAMMHBIE KHOTIKHU:

Mapkepbl > BbibpaTtb > Mapkep n.

Jnst BbIOOpa aKTHBHOIO Mapkepa mnepebopom —
Ha)KMUTE MPOTPAMMHBIE KHOTIKH

Mapkepbl > Bbi6paTb cnegytowmi.

BbeiObop aKkTHBHOrO Mapkepa BO3MOXKEH MIETYKOM
MBIILH 110 HEMY.
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6.1.5 PexuMm onmopHOro Mapkepa

PexxuMm omopHOro mapkepa CIIyKUT Ul IOJIy4€HHs OTHOCHUTENIBHBIX JaHHBIX Ha
Mapkepax. JlaHHbBIE MapkepoB CUUTAIOTCA B MPUPALIEHUAX OTHOCHUTEIBHO
CIELIMAJIBHOTO MapKepa, Ha3blBAEMOI0 OMOPHBIM. OIOpPHBI Mapkep MOKa3blBacT
aOcomoTHBIE JaHHBIe. BMecTO HOMepa onopHBIi Mapkep 0003HAYaETCs CUMBOJIOM A
(pucyHok 6.2). BritoueHue onmopHOTO MapKepa MepeBOUT BCE OCTAIBHBIC MapKEpPhI
B PEXUM OTHOCUTEIbHBIX U3MEPECHUI.

-150,0000MIL, -34,382 *
2 1E0.0000MML 12,12 ¢
A 1.2500000TY  S5.28°

Pucynok 6.2

O0603HaueHus ONIOPHOTO MapKepa Ha rpaduke:

MeTka aKTHBHOTO OIIOPHOTO MapKepa Ha rpaduke,

MerTka HEe aKTMBHOTO OITOPHOT'O MapKepa Ha rpaduke.

> > <>

OnopHbIl Mapkep IMOKa3biBaeT a0CONIOTHBIC 3HAYCHHSI CTUMYJa U H3MepseMou
BEJIMYKMHBI. Bce ocTanbHbIe MapKepbl MOKa3bIBalOT OTHOCUTEIBHBIE 3HAUCHUS .

" 3HaYEHHUE CTHMYJIa — Pa3HOCTh MEXIYy aOCOJIIOTHBIMH 3HAYCHUSIMHU
CTHMYJIa MapKepa U OIIOPHOTO MapKepa.

" 3HAYEHHUE U3MEPEHHS — Pa3HOCTh MEXIY a0CONIOTHBIMH 3HAYCHUSIMU
U3MEpPEHUs MapKepa 1 OIIOPHOT0 MapKepa.

Jlast BKITtOueHUsT /| OTKJIFOYCHUSI PEKHMA OMOPHOTO
Mapreper MapKepa — HAKMHTE POTPaMMHbBIE KHOTIKH:

Mapkepbl > OnopHbIA Mapkep.

QNOpHEIR MapKep
Brn,
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6.1.6 CpoiicTBa MapKepoB

6.1.6.1

Pexum cBsi3HOCTH MapkepoB

Pexum CBSA3HOCTM MapKepoOB CIYKUT JUIsl BKJIIOYEHHUS WIA OTKIIOYEHUs
B3aMMO3aBUCUMOCTH OJHOMMEHHBIX MapKepoB JUIsl pa3HbIX rpadukoB kaHana. [Ipu
BKJIIOYEHHOM PEXKHUME CBSI3HOCTU — OJHOMMEHHBIE MAapKepbl IEPEABUTAIOTCS BIOJIb
ocu X CHHXPOHHO Ui BceX rpadukoB. IIpy OTKIIOUEHHOM peXHME CBS3HOCTU —

MOJIOXKEHUS OTHOMMEHHBIX MapKepOB BJIOJb OcH X HE3aBHCUMBI (pHCYHOK 6.3).

z

1.1500267TL  &3.61° 1.2047457TL  99.70°
1.2324500TL  §2.52 ° 2 1.339450CCu  £2.53°
, CBAsHoCTL: Bkn. | CBA3HOCTL: OTKN.

CEOACTES

MapkepoE

Pucynok 6.3 Pexxum CBSI3HOCTH MapKepoB

MapKEPOB — HAXKMHUTEC IPOrpaMMHbIC KHOIIKH.

Mapkepbl > CBoncTBa > CBA3HOCTbL MapKepoB.

J CEASHOCTE
MapKEpOE

I[JIH BKJIIOYEHHUS | OTKIIOYEHHS pcxumMa CBA3HOCTHU
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6. AHamu3 M3MEpCHUI

6.1.6.2 Tabnuia mapkepoB

Jns MHAMKANMH 3HAYCHUH MapKepoB BceX IpaMKOB M BCEX KaHAJIOB CIYXKHT
tabnuna mapkepoB (prucyHOK 6.4).

m S11 dasa 3z2.0°7 F-12.0° [ZLp#] Z21 AMnn nor 10.04E/ F-20.04F
Fpz =511 Awmnn nor 10.04E/F kO.004E 40.0
244 1 1.262767TTU -1.2584F
1.15002elTU &2.61° ap.0 |2 1.480433T7Fy -0.1567 AF
sqs |2 1.339450TT0 62.53° B 1.790500TL -0.59200E
20.0
1250 || 10.0
3
148 1 0. 00
_ N
116 ] 2 1.0
-z0.0
54.0 1
L1 -z0.0p "
52.0
2 -40.0
20.0 e
-1z.0p & — ]| -=0.0 ™y 1

1 1.15002&6lTU &3.61°

2 1.2394507TW &2.53°

1 1.15002elTU -5.1el0E
EaHl rp2 511 2 1.33%450T7TW -13.110FE

1 l.2e27e7TTU -1.2580F

2 1.480422T7TUL -0.18e7 0E

]

kaHz pl S21 1.793e0500MTy -0.53200E

Pucynok 6.4 Tabnuiia MmapkepoB

s BroTroueHUs /| OTKITIOYCHUST TaOJUIBI MapKEepPOB —
MapKepoE Ha)KMUTE MTPOTPAMMHBIE KHOTIKHU

CEOACTES

Mapkepbl > CBoncTBa > Tabnuua MapKkepoB.

J TabnHua
Mapkepos
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6.1.6.3 Hactpoiika TOUHOCTH MIpeACTaBICHUS] MapKEPOB
IIo YMOJTYaHUIO TOYHOCTH MHAWKAIIUMKU YHCJIOBBIX JAHHBIX MApPKCPOB COCTABJIACT 8

JECSITUUHBIX 3HAKOB JUId CTUMyJIa M O JECATUYHBIX 3HAKOB MJISI M3MEPEHMS.
[Tonp30BaTenh MOKET U3MEHUTH 3TU LUQPHI.

JInst HACTPOMKM TOYHOCTH IPEIACTaBICHUS YHUCIIOBBIX

3HAYEHU Ha MapKepax — HAKMUTE MOPOrpaMMHbIE
KHOTIKH:
SHAKOE CTHMY, Mapkepbl > CBoicTBa > 3HaKOB CTUMY

7
Mapkepbl > CBoMCTBa > 3HAKOB U3MEpPEH.

3HAKOE M3MEPEH,
4

6.1.6.4 ['pynmoBast uHAMKALMS JaHHBIX MapKEPOB

[Tpu BBIBO/IE HECKOIBKUX IPapUKOB C HAJIOKEHUEM B OJHOH rpadudeckoil obiacTy,
JaHHBIE MapKepOB MO YMOJIYAHUIO MHIUIMPYIOTCS TOJIBKO JJIsl aKTUBHOTO Tpaduka.
ITosnp30BaTens MMeET BO3MOKHOCTH BKJIIOUMTH TPYIIIOBYIO MHAMKALMIO MapKepOB
BCeX IpaMKOB OJHOBPEMEHHO. MapKepsl Pa3IUYHBIX Tpa(UKOB pa3nuyaroTcs IO
LBETY, K&KIBI MapKep UMEET LBET CBOETO rpaduka.

Jlnst BKIItOYCHHUS /| OTKIIFOYCHHUS TPYIIIOBOW MHIUKAIH
MAapKepPOB — HAKMHUTE MPOrPaMMHbBIE KHOIIKU:

Mapkepbl > CBoMcTBa MapKkepoB > TONbKO aKTUBHbIN.

d Toneko
SKTHEHEIR
IIpumeuanue ITocne BKJIIOUEHUS IPYIIIOBON VHIWKALUU
MOJIb30BATENI0  HEOOXOAMMO  Pa3sMECTUTh JaHHBIC
MapKepoB Ha 3KpaHe BO M30ekKaHHWE UX HAIOKEHUS
(pa3aen 6.1.6.5).
6.1.6.5 Pacnonoxenne maHHBIX MapKEPOB Ha dKpaHe

JlaHHBIE MapKEPOB MO YMOJYAHHUIO PACIHOJIATalOTCs B JIEBOM BEPXHEM YTy KpaHa.
[Tonp30BaTenb UMEET BO3MOXKHOCTh U3MEHHUTh PACIOJIOKEHHUE TaHHBIX MapKepoOB Ha
sKkpane. [lomokeHne AaHHBIX MapKepOB Ha IKpaHE ONpEAEsAeTCs IBYMs UYHCIaMM:
OTHOCHUTEIIbHOE TOoJIokeHHe 1o ocu X u Y, BbIpaXeHHOe B mpoleHTax. Hymio
MPOIICHTOB COOTBETCTBYET JieBbIM BepxHuil yroia, a 100% cooTBeTCTBYeT mpaBbli
HIKHUK yrod. IlonokeHne AaHHBIX MapKepoB 3aJaeTcs Uil KaKAoro rpapuka B
OTJENBHOCTH, YTO TIO3BOJIAET PAa3MECTUTh HMX 0€3 HaJOKEHUS NpU TPYNIOBOU
VHIUKAIIWH.
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Jliss  pacrosioKeHUsl NaHHBIX MapKepoB Tpaduka —
MapKEpOoE BBEJIUTE OTHOCUTENIbHOE TmoJiokenue X u Y B
MPOIIEHTAaX C MOMOIIbIO TPOrPAMMHBIX KHOIIOK:

CEOACTES

MonaKEHHE & Mapkepbl > CBoMcTBa MapkepoB > lNonoxeHue X
0 %

Mapkepbl > CBolicTBa MapkepoB > MonoxeHue Y.

ManoskeHres %
0%

IIpumeuanue JlaHHBIE MapKepOB MOXXHO OYKCHpPOBATh MBIIIbBIO,
Ha)KaB U yIECPKUBAs JIEBYIO KHOIIKY.

6.1.6.6 BripaBHMBaHKE TOIOKEHUS TaHHBIX MApKEPOB Ha dKpaHe

JlaHHBIE MapKepoB IO YMOJYAHUIO pAcHoJiararoTcs Uil KaXKAOro TIpaduka
He3aBucuMO. [losib30Barens HMeEET BO3MOXHOCTb BKJIIOYHUTH BBIPAaBHUBAHUE
II0JIOKEHUSI JJAaHHBIX MAapKEpOB Ha JKpaHe. BbIpaBHUBaHUE OTMEHSET HE3aBHCHMOE
pacroyio)keHUe JaHHbIX MapKepoB pa3iuyHbIX rpaduxkoB. B Takom ciyuae
OTHOCUTENIbHOE TOJI0)keHHEe X U Y B MPOLEHTAaX AEUCTBYET TOJBKO JUISl IEPBOTO
rpaduka. [laHHble MapKepoB BCeX CIEAYIOMIUX TIpadUKOB BBIPABHUBAIOTCSA II0
OTHOILIEHHIO K IepBOMY IpaduKy. BeipaBHUBaHHE MOXKET OBITh IBYX THIIOB!

* BeprukanbHoe — JaHHbIE MapKepOB  Pa3IMYHBIX TpapUKOB
pacrojararoTcs Ipyr noj Apyrom;

* [Opu3OHTAaNbHOE — JaHHbIE MAapKepOB Ppa3IMUYHBIX TIpadUKOB
pacnoJjiaratorcst B CTpouKy.

JIns BKIIIOUEHMS BBIPABHUBAHUA MOJIOKEHUSI JAHHBIX
o) MapKepPOB — HAKMHUTE MIPOrPaMMHbBIE KHOIIKU:

BbIpagH

Mapkepbl > CBolicTBa MapkepoB > BbipaBHUBaHue >
BepTHEansHoE BepTtukanbHoe | FopusoHTanbHoe | OTkn.
rI:Il:IH3I:IHTEI.I'IbHEIE
L OTER,
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6.1.6.7

6. AHamu3 M3MEpCHUH

Nuaukanus 3Ha4eHUN aMsTH Ha MapKepax

Mapkepsl MO yMOJYaHHIO WHIUIMPYIOT JaHHBIE TpauKOB H3MEpPEHHUH, a He
rpa¢pukoB mamsaTH. Ilonbp3oBarenh UMeEET BO3MOXKHOCTH BKIIIOYHTH WHIUKAIUIO
3HAYCHUH TaMATH, €CIIM UMEETCsl 3alIOMHEHHBIH I'paduK.

CEOACTES

MapkepoE

SHaYEeHHE
MaMaTH

OTER,

Jlins BraodeHHs /| OTKIIOYCHHMS] HHIMKAIIMHM JTaHHBIX
rpaduka maMATH Ha ~ MapkKepax —  HaXMHUTE
MPOTPAMMHBIE KHOTIKH:

Mapkepbl > CBOMCTBa MapKepoB > 3Ha4yeHue NamMaTv
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6. AHamu3 M3MEpCHUH

6.1.7 @OyHKIIUY TOWCKA TTOJIOKCHHUS MapKEPOB

OyHKIMH TOUCKA TOJIOKEHUSI MapKepa OCYIIECTBISIOT IOUCK Ha Trpaduke:
=  MaxkcuMaabHOI'0 3HAYCHMS
=  MMUHHUMAJILHOTO 3HAYCHUS
= JIMKOBOIro 3HAYCHMUS

= JlemeBoro ypoBHs

6.1.7.1 Ilonck Mmakcumyma UM MUHMMyMa

@OyHKIMU TOMCKAa MaKCHMyMa WJIM MHHAMYMa HaxXoJsT TIOJOXEHUE MapKepa,
COOTBETCTBYIOLIME HAWOOJBLIIEMy WJIM HAaWMEHBIIEMY 3HAYCHUIO H3MEpSIeMOit
BeMYHHBI (PUCYHOK 6.5).

1.2098000Tw  100.5*
2 1.115330MMw  21.28°*

Max

Min

Pucynok 6.5 [lonck MUHMMYMa WM MaKCUMyMa.

Jlis mowicka MUHMMYyMa WM MakcuMyma rpaduka —
Mapkep 1 Ha)KMUTE ITPOTPAMMHBIE KHOIIKH:

MapKepHEIR NoHCK

Mapkepbl > MapkepHbIi nouck > Makcumym.

& Makckmym Mapkepbl > MapkepHbI nouck > MuHUMyM.

FHHMMY M
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IIpumeuanue

6.1.7.2

[lepen mouckoM AODKEH OBITh HAa3HAYCH AKTHUBHBIN

Mapkep.

B KpyroBbIX KOOpAMHATax IIOUCK IIPOU3BOJLUTCS I10

NEpBOMY 3HAUCHUIO MApKEpa.

Ilouck nmuka

®dyHKIMS TOUCKA NTMKA HAXOAHUT MOJI0KEHHE MapKepa, COOTBETCTBYIOIINE ITMKOBOMY
3HAYEHHIO U3MEPSEMOil Beln4nHbI (pHCYHOK 6.6).

IInk — 3TO JIOKAIBHBIN SKCTPEMYM (YHKLIUH.

Ilux wHa3wnIBaeTC MMOJOKMTECJIbHBIM, €CJIKM 3HAYCHHUE B TOYKE IIMKa IIPEBBIINACT
3HA4YCHHA B COCCAHUX TOYKaAX.

IIux Ha3wIBaeTCs OTpUIATECJbHbLIM, €CJIM 3HAYCHHUEC B TOYKE IMMKa MCHBIIEC, YE€EM
3HA4YCHHA B COCCAHUX TOYKaAX.

IIMKOBBIM OTK/JIOHEHHEM HA3bIBACTCS HAMMEHBIINN MOJYJIb Pa3HOCTH U3MEPSAEMOM
BEJIMYMHBI MEXKJy TOYKOM IUKA U JBYMS COCEJHUMH IHKAMHU IIPOTHUBOIOJIOXKHOMN

IIOJIIPHOCTH.

1.1314200TL
1.2077900Cy

2
3 1l.3987400T0

F4.87 ¢ 1 1.1153320rTUW
100.5 * 2 1.1&7580rTL
100.4 B 1.z240450rT 0

1

il.2e”
EL.27*
B2.52 "

F iy

i Y

F

Pucynoxk 6.6 ITonoxutenbHble U OTPUIATENbHBIC TTHKH.

B mnowucke y4acTByIOT HE BCE IHUKH, 4 TOJIBKO T€, KOTOPBIE YAOBIETBOPSIOT ABYM

KPUTEPHSIM ITOHCKA:

=  JIuxm AOJDKHBI HMMCTBH OINPCACIICHHYIO I10JIb30BATCIICM MOJIIPHOCTD

(TIOJIOKUTENIBHYIO, OTPHUIIATEIIBHYIO, WK 00€ MOJISIPHOCTH);

=  JIuxm JOJKHbI MMCTHh 3HAUYCHHEC ITMKOBOI'O OTKJIOHCHHS, HC MCHCC
3aJaHHOTI'O I1OJIb30BATCICM.

Bo3MokHBI criefytomuye BapuaHThl (yHKIIUH TOMCKA MTUKA!

= JJonck OnmKalIIero MUKa;
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= [louck HauOONBILIETO NUKA;

= Jlouck nuKa ciesa;

= [louck nuka cnpasa;

bmwkalmuii mHK — 3TO caMblii OJNIM3KHMIA MUK K TEKYIIEMY IOJIOKEHHUIO MapKepa

BIOJIb OCH CTUMYJIOB.

Haubonpmuii MUK — 3TO MUK ¢ MaKCUMAJIbHBIM MM MHHHUMAJIbHBIM 3HA4YCHUECM, B
3aBUCUMOCTHU TCKYHNIUX YCTAHOBOK IOJIAPHOCTHU ITHKA.

[Ipumeuanue

ManApH. NHKa

MonosKTEnEH.

® [lono¥HTENEH,

OTPHLATENEH.

Bre

MaHCE NKka

M 1

1 ab

MHKDEDE OTKA

®  [loMcK NHEa

MoMck HawKa,
MHKa

MakrCk nKka
CNEES

[Torck HamOONBIIErO NHKA OTIMYAETCS OT IOMCKa
MUHHMYMa HJIM MakCUMyMa, TaK Kak MUK HE MOXET
ObITb OOHapyKeH B KpallHMX Toukax rpaduka, eciu
Jake OHU HMMEIOT MUHUMAJIbHOE WM MaKCHUMalbHOE
3HaYeHUE.

I[JISI YCTAHOBKHU TIIOJISIPHOCTH IIHMKAa IMPHU TIOUCKEC -—
HaXMMTEC [IPOTrPaMMHBIC KHOIIKH.:

Mapkepbl > MapkepHbin nouck > Muk > MonspH. nuka >
MonoxutenbH. | OTpuuaTensH. | Bee.

I[JISI BBOJa 3HAUYCHHA IIHKOBOI'O OTKJIOHCHUA —
HaXMMTEC [IPOTrPaMMHBIC KHOIIKH.

Mapkepbl > MapkepHbI nouck > MNMuk > MukoBoe OTK.

3areM BBEIUTE 3HAYCHHME ILIEJIEBOIO YPOBHSA C
uGpoBON KIABUATYphl WM MCIOJIB3YHTE KIIaBUIIN
«1», «|» ¥ BPaIAIOILYIOCA PYUKY.

J1J1s TIOMCKa TIOJIOKEHU s O KAMIIEro MUKa — HAKMUTE
MIPOrPAMMHBIE KHOTIKH:

Mapkepbl > MapkepHbi nouck > MNMuk > Mounck nuka.

Jliss ToucKa TOJNIOKEHHWS HauOOoJBIIET0 TMHKa —
Ha)KMUTE ITPOTPAMMHBIE KHOIIKH:

Mapkepbl > MapkepHbii nouck > Muk > MNMouck Haub.
nuka.

Jlns moucka THMKa ciaeBa OT Mapkepa — HaXKMHUTE
MIPOrpaMMHBIE KHOIKH:

Mapkepbl > MapkepHbin nouck > MNuk > MNouck nuka
cnesa.
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Jlns moucka THKa CIpaBa OT Mapkepa — HaXKMUTE

Mamck nHka
CrpaEa IIPOrpaMMHBIC KHOIIKH.

Mapkepbl > MapkepHbin nouck > MNuk > MNouck nuka
cnpasa.

[Ipumeuanue [lepen mouckoM AOKEH OBITH HAa3HAYCH AKTHUBHBIN
Mapkep.
B KkpyroBbIX KOOpAMHATaX MOUCK MPOU3BOJIUTCA IO
IIEPBOMY 3HAUYEHHIO MapKepa.

6.1.7.3 [Touck neneBoro ypoBHs

@dyHKIMS ~ TOWCKA  LEJNEBOrO  ypPOBHS  HAaXOAUT  IOJIOKCHHE  MapKepa,
COOTBETCTBYIOUIME 3aJaHHOMY (LIEICBOMY) YPOBHIO H3MEpPSEMON BEIHMYMHBI

(pucyHok 6.7).

B Toukax mepeceyeHMs JMHUU LIEJIEBOTO YpPOBHSA, rpaduk (PYHKIMH MOXKET UMETh
J(Ba TUIIA [IEPEX0Ja!

"  [IOJIOKHTENBHBIN, eclii nmpou3BoAHas (GyHKuuM (HakIOH rpaduka) B
TOYKE MepeceueHH sl LIeJICBOTO YPOBHS 0OJIbIIIE HYIIS;

"  OTpUIATENBHBIA, €CIM MpOU3BOAHAS (YHKIMU (HAKIOH rpaduka) B
TOYKE MEPECCUCHNUS IIETICBOTO YPOBHS MEHBILIE HYJIS.

1.12301007W  90.00°
2 1.24d42880Cy  50.00°

1 — nonoXxuTtenbHbIN nepexon

2—- 0TpVIL|aTeJ1beII7I nepexon

F

Pucynox 6.7 Ilouck 1ieneBoro ypoBHs.

B moucke y4acTBYIOT He BCE TOYKH IepecedeHHs Tpaduka C IeJIeBbIM YPOBHEM, a
TOJIBKO T€, KOTOPbIE MMEIOT ONPEIEIICHHYIO I0JIb30BaTENIEM IOJIIPHOCTh MEPEXOAA
(TTOJIOKUTENBHYIO, OTPULIATENILHYIO, WIIA 00€ TOJISIPHOCTH);
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6. AHamu3 M3MEpCHUH

Bo3MoskHBI ciieayromue BapuanThl (PyHKIUU TIOMCKA 1I€JIEBOTO YPOBHS:

= Jlouck OavkalIIel e,

= Jlouck 1ienu ciena;

= [louck uenu crpana,

Mono¥HTENEH,

OTPHLATENEH.

L ] Bre

MarCE wenu

Maprep 1

SHAYEHHE LEenH
an =

®  [loMck LenH

Marck wenu
CNEES

Marck wenu
CNpaea

JUisi yCTaHOBKM IMOJISIPHOCTH IIEPEXOAA — HAXKMMUTE
IIPOTrPaMMHBIE KHOIIKH:

Mapkepbl > MapkepHbii nouck > LleneBoe 3HaveHue >
Mepexop uenu > MNonoxurtensH. | OTpuuatensH. | Bee.

Jlns BBOJA 3HAYEHHUs LIEIIEBOIO YPOBHS — HAXMUTE
MIPOrPAMMHBIE KHOTIKH:

Mapkepbl > MapkepHbii nouck > LleneBoe 3HaveHue >
3HayveHue uenu.

3areM BBEIUTE 3HAYCHHME IIEJIEBOIO YPOBHSA C
upoBON KIABUATYphl WM MCIOJIB3YHTE KIIaBUIIN
«1», «|» ¥ BPAIAIOILYIOCA PYUKY.

JIJist IoMCKa TOJIOKEHUSI OJvKaiIiel menu — HaXKMUTE
MIPOrPAMMHBIE KHOTIKH:

Mapkepbl > MapkepHbii nouck > LleneBoe 3HaveHue >
Mouck uenu.

Jlyist moucka 11eJIeBOro 3HA4YEHUsl ClieBa OT Mapkepa —
Ha)KMUTE MTPOTPAMMHBIE KHOTIKHU:

Mapkepbl > MapkepHbii nouck > LleneBoe 3HaveHue >
Mouck uenu cneea.

JIyist moucka 1eNeBOro 3HaueHUs crpaBa OT Mapkepa —
Ha)KMUTE ITPOTPAMMHBIE KHOTIKHU:

Mapkepbl > MapkepHbii nouck > LleneBoe 3HaveHue >
Mouck uenu cnpasa.
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Y — Bxmrouenue / OTKIIOYEHHE WHIWKALIMH JUHAK IEJH
B, OCYILECTBJISAETCS IPOrPAMMHBIMUA KHOIIKAMMU:
Mapkepbl > MapkepHbii nouck > LleneBoe 3HaveHue >
OTKAKYHTE BCE NuHna uenu.
NHHKH LEenH
[IporpamMHas kHONKa OTKNKOYUTL BCE NMHUM Lenu
OTKJIFOYAET MWHJIMKAUMI JIMHUA BCEX MAapKEpPOB
OJHOBPEMEHHO.
[Ipumeuanue [lepen mouckoM AOKEH OBITh HAa3HAYCH AKTHUBHBIN
Mapkep.
B KpyroBbIX KOOpAMHATaX MOUCK MPOU3BOJIUTCA IO
IIEPBOMY 3HAUYCHHUIO MapKepa.
6.1.7.4 Pexum cnexenus

[To yMoO4aHHIO OCYIIECTBISETCS OJHOKPATHBIN MOUCK IOCIE HAXaTUs Ha JIIOOYIO
KHOIIKY MOUCKA. PeXUM CIEXEHUs CIYKUT I HENPEPHIBHOIO MOUCKA MOJIOKEHUS
Mapkepa, Ioka JJaHHbIH PeKUM He OY/IeT OTKIIIOUEH.

I[JISI BKJIIOUYEHHS /| OTKIIOYEHHUS peKuMa CICKCHUA —
HaXMMTEC [IPOTrPaMMHBIC KHOIIKH.

Mapkepbl > MapkepHbIi nToUck > CriexxeHue.

CneseHHe
OTER.

6.1.7.5 OrpannueHue Auana3oHa MoucKa

IIpu ocymiecTBI€HNHM TIOMCKA TOJOXKEHUS MapKEepoB BO3MOYKHO OIPAaHUYMTH
IMana3oH TMOMCKA 33JaHHBIMU TpaHUIaMu cTuMmyna. JlaHHas ¢yHKuus obiamaer
CJIEYIOIMMHU JJOTIOJIHUTEIBHBIMU BO3MOKHOCTSIMH .

* BkiroueHHe CBS3aHHOCTH TpaHULl — (QYHKIHUS YCTaHABJIMBAIOLIAS
e/IMHBIE TPAHUILIbI TOUCKA VI BCeX IpadMKOB KaHANIA;

= BrIIOYEHHE HWHAMKALMUA TPAHUL MOUCKA B BHUAE BEPTUKAIBHBIX
JIMHU.

Jlnst BKItOYCHUs /| OTKJIFOUCHUS JMara3oHa MOMCKa —
Ha)KMUTE ITPOTPAMMHBIE KHOIIKH:

Mapkepbl > MapkepHbI NOUCK > [lnana3oH Noucka.

AHanazoH
MoHCKS

OTER,
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Ha4ano novcka
300 kMY,

F.oHew norcka
3.2My

CEASHOCTE
Brn.

INHHAK anan.,
MOMCKS

6.1.8 MapkepHbIie BEIYUCICHUS

MapkepHble  BBIYHMCIICHHUS

3T0  (YyHKLHUH,

Mapkepbl > MapkepHbIi nouck > Hayano noucka

Mapkepbl > MapkepHbI nouck > KoHel noucka.

Mapkepbl > MapkepHbIii nouck > CBA3HOCTb.

Mapkepbl > MapkepHbI nouck > JIuHum guan. noucka.

HCIIOJIB3YIOLIUE MapKephl

JIns BBOJA TpaHULl AMana3oHa IOMCKA — HAXMHUTE
MIPOTPAMMHBIE KHOTIKH:

Jlns BrimtodeHust / OTKIIOYCHUST QYHKIUK CBS3aHHOCTH
IPAHUL [IOUCKA — HAXKMUTE IIPOTPAMMHBIE KHOIIKH:

Jlns BriaroueHust / OTKIIOYCHUS HMHIUKAIIMM TPaHHII
MOUCKA — HAXKMUTE MPOTrPAMMHBIE KHOIIKU:

JJIsL

BBIUMCIICHUS PA3IMYHBIX XapaKTepUCTHK rpaduka. B MapkepHble BBIYUCICHHS

BXOJISIT YeThIpe (PYHKIMH:
=  (CTaTHUCTHKA,
= Jlouck mOJIOCHI,
= HepaBHOMEpPHOCTS;

= JlonocoBoit GuIBTP;

6.1.8.1

Cratuctuka

OyHKIUA

cmamucmuky  BBIYMCIAET W UHAULMPYET CIENYIOIIME IapamMeTpbl

rpaduka: cpeaHee 3HaYeHHEe, CTaHJApTHOE OTKJIOHEHUE, (haKTop MUK-MHUK. [lrnamna3oH
BBIUMCIICHUS] MOXKET ObITh OTpaHMYEH, /Ui OTPAaHUYEHUS HCIIOJIB3YIOTCS JBa MapKepa

(pucyHok 6.8).
S00.00000MIMY, 0.0073 06
cpeL 0.0002 45 2 2.4000000FFU -0.001240E
CT.OTHE : 0:0029aE 1-2 ¢ 1.&0000000T0L
n-n 0.0271 Ak cCpen @ —-0.00014E
CT.OTHK : 0.00320 0B
n-n 0. 0201 8E
1
MMWM%W!‘“WNM\WWM%M W&A‘W
: ?
] ]
nana3oH: OTKN. : nana3oH: BKI. |
] ]
P
> I .
] |
] 1
] ]
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Pucynok 6.8 Cratuctuka.

Tabnuna 6.2 OnpeneneHre CTaTUCTHYECKUX TapaMEeTPOB

Ob6o3HaueHne Onpenenenue dopmyna
cpen Cpennee apupmMeTHIeCcKoe 1 &
M=="->x
N T
CT.OTK CranmapTHOE OTKJIOHEHHE 1 N
2
DALY
N-113
n-n @DakTop MUK—MHK: Pa3HOCTb MEKIY

MaKCHUMaJbHbIM U MUHUMAJIbHBIM Max — Min

3HAYCHHUEM

CTATHCTHES

CTaTHCTHES
Brn.

OTER.

AranazoH cTar.

Ha4ano cTar,
Mapkep 1

FoHey cTat.
Mapkep 2

Jlnst BKITFOUEHUs / OTKIIIOYCHHSI CTATUCTUKU — HAKMHTE
MIPOTPAMMHBIE KHOTIKH:

Mapkepbl > MapkepHble BbluucrieHust > CtaTuctuka >
CraTtucTuKa.

ILJISI BKJIIIOUCHUA / OTK/IIOYCHUA OTpaHUYCHUA
Auamna3doHa CTAaTUCTUKH — HAXMHUTC MOPOrpaMMHBIC
KHOIIKHU.

Mapkepbl > MapkepHble BbluucrneHust > Crtatucrtuka >
Ownana3oH crar.

JUi1 U3MEHEeHUs] HOMEPOB MapKepOB, KOTOPBIE CIIyKaT
IPaHULIAaMU  J1MAlla30HAa CTAaTUCTUKU — HAKMUTE
IIPOrPaMMHBIE KHOTIKH:

Mapkepbl > MapkepHble BbluucrneHusi > Crtatucruka >
Havano crar.

Mapkepbl > MapkepHble BbluucrneHusi > Ctatuctuka >
KoHel cTart.
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6.1.8.2 [Touck mosocel

OyHKIMS OCYIIECTBISET IMOUCK TMOJOCHI MPOMYCKAHWUS WIH 3arpaXICHUS U
WHIUIMPYET CIEAYIONIUE MapaMeTphl MOJIOCHI IUPUHA TOJIOCHI, LIEHTpP, HIKHAS U
BEPXHSS 4acToTa cpe3a, T0OpPOTHOCTbh, noTepu (pucyHok 6.9). Cumponamu F1 u F2
Ha pUCYHKE 0003HAYCHBI BEPXHSSA U HIDKHSS YacTOTa cpe3a, COOTBETCTBEHHO.

ITouck 1moJoOCHI MPOU3BOJUTCS OTHOCUTEIBHO OMOPHOW TOYKH. ONOPHOM TOUYKOM
CIYKUT 10O MakcuMyM rpaduka, 5ub0 aKTUBHBIM Mapkep, IO BBIOOpY
noJsib3oBarens. OTHOCUTENIBHO 3HaYCHUS rpaduka B OMOPHON TOUYKE ONPEACISIOTCS
BEPXHsISI U HIDKHAS YaCTOTHI Cpe3a, B KOTOPBIX 3HAYCHUE TpaduKa yMEHBIIACTCS Ha
3a/IaHHBI TT0JIL30BATENEM YposeHsb noucka noaocsvl (00b619HO —3 1b).

2.50244380TY -0.2802 AF

n: 32.981165MIy
LEHT @ 2.8084735T1TL 1
HM# @ 2.79128730TL
BEpx @ 2,8249&8300TL go------- -
Q) : 85.154
noT @ -0.9202 AE YpoBeHb
rnoucka
nonocsl
Monoca
nponyckKaHus

3.1536687ITY -0.3642 AF

n: 45441321 MY,
UEHT 1 2.00935371Ty
HM# @ 2.98C12271Ty
EEp= = 3.0235746TTy
0 &2.123
noT &+ —0.355048E 1

YpoBeHb
noucka
nonocsbl

Monoca
3arpaxaeHus

Pucynoxk 6.9 [Nouck monocel.
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Tabnuia 6.3 OnpeneneHne mapamMeTpoB MOJIOCH

HaumenoBanue | OGo3HaueH Onpenenenue DopMmyIibl
napamerpa ue
[Tonoca n Pasnocts Mexny BepxHel u F2 -F1
MPOITYCKAaHUS HWKHEH 4acToTOH cpesa
LenTpanbHas LeHT Cpennee 3HaUeHHE MEXIYy BepXHeH (F1+F2) /2
4acToTa U HIDKHEH JacToTol cpe3a
MOJIOCHI
MPOITYCKAHUS
Hwxnasas HUXK HwxHss yacTora nepecedeHust F1
YJacToTa cpesa rpaduKa ¥ ypoBHsI ONpeneeHHs
MOJIOCHI IPOMYCKAHUS
Bepxwuss Bepx Bepxwsist yactora nepeceueHust F2
YJacToTa cpesa rpaduKa ¥ ypoBHsI ONpeneeHHs
MOJIOCHI IPOIMYCKAHUS
JobpoTHOCTH Q OTHOIIIEHU e TICHTPAILHOR YacTOTHI et / I1
K M0JI0CE MPOITYCKaHHS
[otepu nor 3naueHue rpaduka B OmopHoOH -
TOYKE TOUCKA MOJIOCH

[ Mowck nonockl

MaMckE nonock
OTER.

THn
Mpomyce.

CONopa NoHcka
Mapkep

:'!"FIEIBEHI: Nonocel

-3 ab

Jlns BriatoueHuss / OTKIIOYEHHS (YHKIIMU IOMCKA
IIOJIOCHI — HA)KMUTE NIPOTPAMMHBIE KHOIIKH

Mapkepbl > MapkepHble BblYucneHua > Nouck nonochobl
> Mounck nonocoil.

3azaiTe TUI MOJIOCHI TPOIrPAMMHBIMH KHOIIKaAMU:

Mapkepbl > MapkepHble BblYMcneHua > NMouck nonochobl
> Twun.

Tun ¥ HaANMCh HA KHOIIKE NEPEKIIIOYACTCS MEXKIY
cocTossHUAIMH «Mponyck.» U «3arpaxg.».

3azaiiTe onopy NOUcKa MPOrpaMMHBIMHU KHOIIKaAMM:

Mapkepbl > MapkepHble BblYMcneHua > NMouck nonochobl
> Onopa noucka.

Tun ¥ HaANMCh HA KHOIIKE NEPEKIIIOYAECTCS MEXKIY
coCToAHUSAMU «Makc.» U «Mapkep».

Jlnst BBOZA 3HA4YEHUS YPOBHS ONPEIEICHUS I0JIOCHI —
Ha)KMUTE [TPOTPAMMHBIE KHOIIKH:

Mapkepbl > MapkepHble BblYMcneHua > Nouck nonochobl
> YpoBeHb NOnochl.
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6.1.8.3

HepaBrOMepHOCTH

OyHKUMS HepasHOMEpHOCMYU BBIYUCISIET U WHIULUPYET CIEAYIOLIUE MapaMmeTpsl

rpaduKa; yCWJIECHHE, HaKJIOH,

HepaBHOMEpHOCTb. (DyHKIHA HEPAaBHOMEPHOCTHU

UCIIOJIB3YeT JIBA MapKepa Ui 3aJaHus TUara3oHa pacueTa mapamerpoB (PHCYHOK

6.10).

540,00000MMY,  5.5037 4E
2 1.18000000TYW  &.74224F
1-2 : E40.00000MIY
WCKWA @ E.E037 LB
HAak noH 3.1385 0F
HEpAEH 1.25460F
|
]
Ovnana3oH :
1
g
]
]
|

Pucynox 6.10 ®dyHkuus HEpaBHOMEPHOCTH.

HepaBHOMepHOCTb = A’ + A max

Pucynox 6.11 Onpenenenue HepaBHOMEPHOCTH

Tabnuua 6.4 Onpenenenue napamMeTpoB GYHKIIUH HEPABHOMEPHOCTH

HaumenoBanue O6o3HaveHUe Omnpenenenue
Ycunenue ycun 3HayeHue Mapkepa 1
Haxmnon HaKrnoH PasHocTh MeX 1y 3HaUEHUSIMH MapKepa 2 u

Mapkepa 1

HepaBnomepHocTs HepaBH Haxopsitcs MakcHMyMBI OTKJIOHEHHUH B "TUTroc” U
B "MHUHYC" OT mNpsAMOHl JNHHUM, COETUHSIONICH
Mapkepsl 1 u 2. HepaBHOMepHOCTE ompenensiercs
Kak ux cymma (puc. 6.11).
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6. AHamu3 M3MEpCHUH

Jns  BkimtoueHus /| OTKIIOYCHHs — (PyHKIUH
HlensEuaueny HEPAaBHOMEPHOCTH — HAKMUTE IPOTrPaMMHBIE KHOIIKH.

Mapkepbl > MapkepHble BblYucneHus > HepaBHOMepH >

HepasHOMEpH. HepaBHOMepH.
Brn.

Hauans HepagH, JUi1 U3MEHEeHUs] HOMEPOB MapKepOB, KOTOPBIE CIIyKaT

Mapiep 1 rpaHULlaMU JHara3oHa HEPAaBHOMEPHOCTH — HAXKMUTE
IIPOrpaMMHBIE KHOIIKU:
KioHEL HEPAEH. | Mapkepbl > MapkepHble BbluMcreHusa > HepaBHOMepH >
Maprep 2 Havano HepaBH.

Mapkepbl > MapkepHble BbluMcreHusa > HepaBHOMepH >
KoHeL, HepaBH.
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6.1.8.4 [TonocoBoii punbTp

OyHKIUSA 1010CO60U uabmp BBHYUCISIET U WHAMLUPYET CIEAYIOUIUE MapameTphl
¢wibTpa: morep, (pakTop MHUK-NHK B MOJIOCE MPOIYCKaHUS, BEIWYHHY 3arpaskICHUs
B II0JIOCE 3arpakaeHus. ['paHuIBI MOJIOCH! MPOIYCKAaHUs 3a[AK0TCSA MEPBOU Mapoil
MapKepoB, T'PAaHULBl IOJOCHl 3aJCpXKaHUA 3a0al0TCA BTOPOM IAapoOl MapKepoOB

(pucyHok 6.12).

1 &70.00000MIU -1.9122 AF
2 1.1400000TTU -1.69904F5
Monoca 3 1.60000007TU -114.78AE
nponycKaHus Z2+40000007TY -115.23 A6
1-2 : 470.00000Mru
U U noTep @ -1.91z22 AF
—Pp .
| g n-n : 0.7413 AE
! ! I-4 :  S00.00000MIL
zarp ¢ -111.10AE
1 )
P
) )
1 1
] |
: Monoca :
! 3arpaxaeHus !
; 4
1
3
W

Pucynox

6.12 dyHkuMs MoI0COBON QUIIBTD.

Tabmuua 6.5 Onpenenenue napaMeTpoB YHKIIMH MOJIOCOBOU (HUIIBTP

HanmvenoBanue | OGo3HaucHUE Omnpenenenue
[orepu B nortep MuHNMaNbHOE 3HAYCHUE B TI0JI0CE TPOITYCKAHUS
nojoce
MPOITyCKAaHUS
daxTop MuK- n-n Pa3HOCTh MEXITy MAKCHMYMOM U MUHHUMYMOM B
KK B MOJIOCE TMOJIOCE TTPOIYCKAHHUS
POy CKaHUS
3arpaxjeHue 3arp Pa3HocTh  MeXay ~— MakCUMyMOM B TIOJOCE

3arpax AcCHUsl U MUHUMYMOM B ITOJIOCC IMPOIYCKAaHUA

Monoc. gHIETp

Monoc. gHnETp
OTER,

Jins BrroyeHus: / OTKIOUEHHS (PYHKIMHU TIOJOCOBOM
(GUIBTp — HAXMHTE IPOTrPAMMHBIE KHOTIKH:

Mapkepbl > MapkepHble BbluucneHus > lNMonoc. ounbTp
> Monoc. puneTp.
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Havano nponyck,

Mapkep 1

FoHew nponyck,
Mapkep 2

Ha4ano
Sarpama.
Maprep 3

FaHey zarpaxa.

Mapkep 4

JUi U3MEHEeHUs] HOMEPOB MapKepOB, KOTOPBIE CIIyKaT
IPaHULIAaMU  TIOJIOCHI  NPOMYCKAaHUS —  HaXMUTE
IIPOrPAMMHBIE KHOTIKH:

Mapkepbl > MapkepHble BbluucneHus > lNMonoc. ounbTp
> Hauyano nponyck.

Mapkepbl > MapkepHble BbluucneHus > lNMonoc. ounbTp
> KoHeL nponyck.

JUis U3MEHEeHUs] HOMEPOB MapKepOB, KOTOPBIE CIIyKaT
IPaHULIAaMU  TIOJIOCH ~ 3arpakJeHUsl — HAXKMHUTE
IIPOrPAaMMHBIE KHOTIKH:

Mapkepbl > MapkepHble BbluucneHus > lNonoc. ounbTp
> Havano 3arpaxg.

Mapkepbl > MapkepHble BbluucneHus > lNMonoc. ounbTp
> KoHewl 3arpaxg.
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6.1.9 ®yHKIUSA YCTAaHOBKHU MapaMETPOB C MMOMOIIBIO MapKEPOB

CDYHKI_II/I}I MO3BOJIACT YCTAHABJIMBATL CJICAYIOHIUC IMAapaMCTPhbl KaHala ¢ INTOMOIIbBIO
TCKYILICTO MOJIOXKCHUA MapKEpOB.:

=  HuxHsda rpaHuia 1uana3oHa CTUMYJIA;

=  BepxHss rpaHulia JAana3oHa CTUMYJIA;

= [leHTp IMana3zoHa CTUMYJA;

= 3HayeHue OMOPHOI0 YPOBHH,

= 3HaueHHUE NIEKTPUUECKON 3aIEPIKKH.

[lepen ucnonb3oBaHueM (GYHKIUH YCTAaHOBKHM MapaMeTpOB Ha3HAYbTE AKTHUBHBIN
Mapkep.

JI1sl yCTaHOBKY HMKHEW I'paHULBI JUANa30Ha CTUMYJIA
— HaQXMUTE IIPOrPaMMHBIE KHOIIKU:

Mapkepbl > MapkepHble npucBoeHusi > Mapkep—>CrapT.

Maprep -=
CTapT
Mapkep - JI1s1 yCTaHOBKM BEPXHEW I'PaHMIIBI JHANIa30HA CTUMYJIA
Eman — Ha&XXMHUTE NIPOTPaMMHBIE KHOIIKH.
Mapkepbl > MapkepHble npucBoeHusi > Mapkep—>Cron.
Maprkep -> JIns  ycTaHOBKM LIEHTpa JMamna3oHa CTUMyJla —
LeHTp Ha)XMHUTE IIPOrpaMMHEIE KHOIIKH:
Mapkepbl > MapkepHble npucBoeHus > Mapkep—>LleHTp.
Maprkep -> JIns  yCTaHOBKHM BEJIMYMHBI OINOPHOIO YPOBHS —
ONopH. YpoEEHE Ha)XMHUTE IIPOrpaMMHEIE€ KHOIIKH.

Mapkepbl > MapkepHble NpucBoOeHUs >
Mapkep—>OnopHbIN ypoB.

JU1s1 yCTaHOBKHU BEJIMYMHBI SJIEKTPUYECKOMN 3aI€PKKH —

Maprep -=
SadepwKa Ha)XMHUTE IIPOrpaMMHBIE€ KHOIIKH:
Mapkepbl > MapkepHble NpucBoOeHUs >
Mapkep—>3agepxka.
Maprkep -> Jns  nmepeMelieHuss ONOPHOTO Mapkepa B TOYKY
OINopH. Mapkep aKTUBHOI'O Mapkepa — HaXMHUTE MPOrpaMMHBIE
KHOIIKU:

Mapkepbl > MapkepHble NpucBoeHus >
Mapkep—>OnopH. Mapkep
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6.2 OyHKIMS TaMATH rpadUKOB

Jlns xaxaoro rpaduka M3MEpEeHHBIX JaHHBIX, KOTOPBIM OTOOpa)kaeTcst Ha IKpaHe,

NPEIyCMOTPEH CBS3aHHBIA ¢ HUM Tpaguk mamsaTH. ['paduk mamsaTu MMeer TOT ke
. 6

I[BET, YTO ¥ OCHOBHOH TpaduK, HO €ro PKOCTh YMEHBIICHA B IBa pa3a .

I'paduk mamsTH 3aIIOMUHAETCS U3 TEKYIIETO NU3MEPEHUSI B MOMEHT HaXKaTUsl KHOIIKH
3anmoMuHaHus rpadukos. Ilocne 3amomuHanHus rpaduka mamsTH, aBTOMATUYECKU
BKJIIOYAETCS] MHIMKAIMS IBYX I'pa)uKoB — JNaHHBIX U namsTu. [lonp3oBarens numeet
BO3MOKHOCTh HACTPOUTh HHIMKaIuMio rpapukoB. CTpoka COCTOSHUS Tpaduka
0TOOpaXkaeT JaHHYIO HaCTPOHKY:

*  [&M — uHaAuIUpyroTCcs 006a rpaduKa NaHHBIX U aMATH;
* [ — uHAMLIEpPYETCS TOJBKO rpaduK NaMsTu;

*  OTKN — MHIUKAIUS OTKIIIOYEHA U1l 000UX rpauKoB;

*  Huuero — MHIUIUPYETCS TOJIBKO TpapUK JaHHBIX.

I'paduk maMsaTu HacineayeT CIeAyIoUIe YCTaHOBKU rpaduKa JaHHBIX, U3MEHEHUE
KOTOPBIX BEJET K CTUPAHUIO [IAMSTHU:

®  JUaIa3oH 4acToT,
" YPCJI0 TOYEK,
"  THUI CKAHUPOBAHHUSI.

I'paduk mamsATH HUCHOJB3yeT OOIIME YCTAaHOBKM C IpaduKOM HaMsTH, U3MEHEHUE
KOTOPBIX ACHCTBYIOT Ha 00a rpaduka:

= ¢opmar,

=  MacITao,

" CIUIa)KMBaHUE,

" JIIeKTpUYECKas 3a/IepKKa.

Ha rpaduk mnamsaTd He BIMAIOT CIEAYIOIIME YCTAaHOBKM TIpaduka JaHHBIX,
[IPOU3BEICHHBIE T10CJIEC 3aIIOMUHAHUS!

" HU3MCHCHHC MOIIMHOCTHU IIPU CKAaHHUPOBAHHUU YAaCTOTHI,
" HU3MCHCHHC YAaCTOTHI IPM CKaAaHHPOBAHHH 110 MOIIHOCTH,

* BBIOOp M3MepeHust (S-mapamerpa),

® Monp30BaTETH HMEET BO3MOXKHOCTH H3MEHHTD LBET H APKOCTH TPa(UKOB MAMSTH I JAHHBIX IIPOU3BOIEHEIM
06pa3oM (CM. HACTPOMKN WHIANKALIAH).
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= qojoca I1Y,
®  yCpEIHEHHE,

=  KanuOpoBKa.

I'paduk mamMsATH MOXKHO HCIOJIB30BaTh Uil OCYHIECTBICHHUS MaTeMaTHUECKUX
orepauuil Mexay HUM U rpadukom TaHHbBIX. [Ipu 3TOM pe3ynapTaT MareMaTH4ecKou
olepaluu 3ameInaeT rpaduk JaHHbIX. MaTremaTHueckue ornepanuy HaJ NaMsThbio U
JAHHBIMU OCYILECTBIIAOTCS KaK HaJl KOMIUIEKCHBIMM uuciamu. [IpenycMoTpeHbl
YEThIPE MaTEMAaTUYECKHUE OIEPaALUU:

DaHHble / MamATb

DaHHble * [amaTb

DaHHble — NamaTb

DaHHble + [NamaTb

ILCJICHI/IG HU3MCPACMBIX NAHHBIX HA TAMSATh.

Crpoxka coctosiHus rpaduka conepxut: A/Mn.

YMHOXEHHE HU3MCPACMBIX NAHHBIX HA TAMSATh.

Ctpoxka cocTosiHus rpaduka conepxur: A*.

Brruuranue nmaMsaTu u3 HU3MCPACMBIX NAHHBIX.

Crpoxka coctosinus rpaduka cogepxur: A-T.

Cnoxxenue HU3MCPACMBIX NAHHBIX U TAMSATH.

Ctpoxka cocTosiHus rpaduka coaepx ur: A+.

6.2.1 Tlopsmox 3anoMuHaHUS Tpa(hUKOB

OyHKIMA NaMiITH TpapuKoB NMPUMEHMMA K OTICNbHBIM rpadukam kKananua. Ilepen
MCIOJIb30BAHMEM JIAHHON (YHKIIUHU BHIOCPUTE aKTUBHBIN rpaduk.

MHAHE LKA

AaHHelE - >
MaMATE

Jlnst 3anioMuHaHus Tpaduka — HAKMHUTE POTrpaMMHBIE
KHOIIKU:

Uugukaumna > JaHHble—>amMATb.
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6. AHamu3 M3MEpCHUI

6.2.2 Hacrpoiika nHANKAIIUU TPAPUKOB

MHAHKaLHA

,JJ.EIHHI:-IE! M NaMATE

AaHHeE

MaMATE

AaHHEIE K
NaMATE

OTER,

st BeIOOpa TpauKOB AJIE MHAUKAUKA — HAXKMHUTE
MPOrpaMMHBIE KHOIKH:

Uuaukauma > Uuaukauus >

OaHHble | MamsaTb | OaHHble U naMsTb | OTKA.

6.2.3 IlopsAmoK BBHITOJTHCHHS] MATEMAaTHYECKUX OTeparuit

MaTeMaTHES

AaH | Naw

AaH * Maw

AaH - MNan

AaH + MNau

L ] OTER,

I[JISI BBIIIOJTHCHHUA MaTCMAaTHYCCKHUX onepaunﬁ -
Ha)XMHTEC IPOrpaMMHBIC KHOIIKM:

Uugukaumna > Matematuka >

Han / Mam | fanH * Mam | Aan — MNam | AaH + Mam | OTkn.
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6.3 MopenupoBaHue 0CHACTKH

MopenupoBaHie OCHACTKH — 3TO MporpaMMHast GyHKIUS MOJCTUPOBAHUS YCIOBHIA
U3MEpEHUS, KOTOPbIE OTINYAIOTCA OT pealbHbIX YCIOBUMA n3MepeHus. OHa BKIOYAeT
MOJIEIIMPOBAHUE CIEAYIOIUX YCIOBUMN:

= [IpeoOpa3oBaHue UMIIEAAHCA MTOPTA,;
»  HcxiaroueHue LNy,
= BcrpauBanue nemny;

Ilepen MopaenMpoBaHMEM OCHACTKH BbIOGpHTE AaKTHBHBIM KaHal. @OyHKuuU
MO/IETUPOBAaHUS OCHACTKU JACHCTBYIOT JAJIsl BCeX rpa)uKOB KaHaua.

Jlns mepexosia K (PyHKIMSIM MOJETMPOBAHUS OCHACTKU
U — HOXMUTE IPOTrpaMMHBIC KHOIIKH:

AHanus > MogenupoBaHue OCHaCTKM.

MoaenHpOEaHHE
AOCHACTEM |
Brn.
HpI/IMe‘IaHHe Ha[[HI/ICI/I Ha KHOIIKC MO,D,eﬂVIpOBaHVIe OCHACTKM
O3Hay4aroT.
«Bkn.» — BKJIIOYEHAa XOTS OBl OJHA U3 (YHKIMA
MO,Z[CJ'II/IPOBaHI/ISI.

«OTKN.» — OTKJIFOYEHBI BCE (DYHKIIMU MOJCTUPOBAHHUS.
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6.3.1 IIpeoOpa3oBaHue MMITEIaHCaA TTOPTA

[IpeobpazoBanue uMIeanca nmopra — 3To GyHKIUs MpeoOpa3oBaHUs S-TapaMeTpOB

npu MOACIMPOBAHUN H3MCHCHUA

BOJIHOBOTO COTIPOTUBJICHHS MOPTOB (PUCYHOK

6.13).
[Ipumeuanue 3HadeHUE AMIIEIAHCA  W3MEPUTENBHOIO  IOopTa
ompejensercs B mpomecce  kKamubpoBku.  OHO
OlpefeNsieTcsl 3HaY€HUEM BOJIHOBOI'O COIPOTHBIICHUSA
HCIOJIb3YeMOT0 KOMIUIEKTa KaIMOPOBOYHBIX MeEp, U
YCTAHABIIMBAECTCSA B IIOJB30BATEIEM B COOTBETCTBUU C
paznenom 5.2.11.
MopTt 1 MopT 2
I |
CuctemHoe J , CuctemHoe
' Uccnepyemoe '
conpoTuBrieHne ' yCTpOI7ICTBO ' conpoTuBrieHne
20=50Q (75 Q) : (S) i 20=50Q (75 Q)
¢ ¢
| :
) '
7
NMpeo6pa3zoBaHne nmnepgaHca nopra
7
MopTt 1 MopT 2
I |
MpoussonkHoe E Uccneayemoe E MpoussonbHoe
- YyCTPOMUCTBO |
conpoTuBrneHune : ( S, ) : conpoTuBrneHune
Z1[Q] Z21[Q]
1 ]
1 ]
) ]

Pucynox 6.13 IIpeoGpazoBaHue umnenaHca nopTa.
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6. AHamu3 M3MEpCHUH

Jns  BkimtoueHus /| OTKIIOYCHHs — (PyHKIUH
Lzeatn Bonis npeoOpa3oBaHUsl HMMIIEAAHCA TOpPTA — HAKMHUTE
MPOTPAMMHBIE KHOTIKH:

Mpectp. Z nopTa | AHanus > MopgenupoBaHue ocHacTku > lNpeobp. Z nopta
B, > Mpeo6p. Z nopra.
MapT1 20 Jns BBOJA 3HAYEHUsS MOJEIUMPYEMOIO HMIEAAHCA
50 nopta 1 — HAXKMHUTE MPOTrpaMMHbIE KHOTIKH:
AHanuns > MogenupoBaHue ocHacTku > peobp. Z nopTa
> MopTl Z0.
MopT2 20 Jns BBOJA 3HAYEHUs MOJEIUMPYEMOIO HMIEAAHCA
cno nopta 1 — HAXKMHUTE MPOrpaMMHbIE KHOTIKH:

AHanuns > MogenupoBaHue ocHacTku > [peobp. Z nopTa
> MopT2 Z0.
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6.3.2 UckiroueHue uemnu

Hckmouenne wnenu — 93T0 (QyHKIOHMS MpeoOpa3oBaHus S-TapamMeTpoB  IMPHU
UCKITIOUEHHUH U3 PEe3yIbTaTOB U3MEPEHUN BIMSIHUS HEKOTOPOH IIeTIH.

Hckmouaemasi 1enb JOJDKHA OBITH OTpE/eieHa CBOMMM S-mapameTpamu B (aiiie
naHHBIX. VcKiarodaemasi 1enb JOJDKHA OBITh OTpeelieHa KaK YETBIPEXIIONIOCHHK B
¢aitne ¢dopmara Touchstone (pacimpenue .S2p), KOTOPBIH COACPKUT TaOIUIy S-
napaMeTpoB: Si1, Sp1, S12, Sz VTSI psia 4ACTOT.

QOyHKIUA UCKIIOYEHHs LENH I03BOJIAET MAaTEMaTUYECKU HCKIIOYUTH BIIMSHUE HA
pe3ynbraT M3MEpPEHHs OCHACTKH, KOTOpas BKJIKOYEHA MEXJY IUIOCKOCTBIO
KaIMOpPOBKM M HUCCIEAyeMbIM yCTpoWcTBOM. (OcCHAcTKa HCHOJb3yeTcs Ui
MOJIKJIIOYEHUS] YCTPOUCTB, KOTOPBIE HE MOTYT ObITh HEMOCPEICTBEHHO MOJIKIIOUYEHBI
K U3MEPUTEIBHOMY IIOPTY.

@OyHKIMSA HMCKIIOYECHUS LEMH CMEIaeT IJIOCKOCTh KaJMOpPOBKH B HAIpaBICHUU
HCCIIEIyeMOT0 YCTPOMCTBA TaK, Kak eciau Obl KaTMOpoBKa OblIa IPOBE/IEHA C YYeTOM
9TO UcKIItoYaeMou 1enu (pucyHok 6.14).

MopTt 1 MopT 2

| |

) ]

] 1

1 1

o— —@— —@——— —

[ Uenb 1 Uccnegyemoe Lenb 2 1

| . YCTPOMUCTBO . :

| chann cann |

.. Touchstone ® ® Touchstone ..

| :

1 1

) ]
Mnockoctb Mnockoctb
KanubpoBKu KanubpoBKu

U

UckniovyeHune Luenun

U

MopTt 1 ! ! MopT 2
| :
] ]
¢ [ Uccnegyemoe l. i
| YCTPOMUCTBO |
1 1
[ 4 ._. _.. L J
| |
) |
] 1
Mnockoctb Mnockoctb
KanubpoBKu KanubpoBKu

Pucynok 6.14 Mckmodenue nenu
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McknioN, uenH

MapT 1
Brn.

Dakn
S-napaMeTpoE
MMEF-07251.52p

MopT 2
Bkn.

Dakn
S-NapaMeTpoE
MMEF-07251.52p

[Ipumeuanue

Jlns BrimtodeHust / OTKIIIOYCHUS! QYHKIUU UCKITIOYCHUS
Lenu As nopra 1 — HaXMHUTE MPOrpPaAMMHBIE KHOIIKH

AHanus > MogenupoBaHue ocHacTku > Uckniou. uenm >
MopT 1.

Jlns BBOJa MMeHH (paiina S-mapaMeTpoB HCKIIOUAEeMON
Henu Ui nopra 1 — HaXMHUTE IPOrpaMMHBIE KHOTIKH:

AHanus > MogenupoBaHue ocHacTku > Uckniou. uenum >
Pann S-napameTpoB.

Jlns BrimtodeHust / OTKIIOYCHUS! QYHKIMU UCKITIOYCHUS
LENH [T OpTa 2 — HAKMHTE IMPOTrPAMMHBIE KHOTIKH:

AHanus > MogenupoBaHue ocHacTku > Uckniou. uenm >
MopT 2.

Jlns BBOJa MMeHH (paiina S-mapaMeTpoB HCKIIOUAeMON
LEeNH IS OpTa 2 — HAKMHTE IPOTrPAMMHBIE KHOTIKH:

AHanus > MogenupoBaHue ocHacTku > Uckniou. uenum >
®Pann S-napameTpoB.

Ecmu daiin S-mapameTpoB Ui mopTra HE yKazaH —

COOTBETCTBYIOIIAsl ~ KHOMKA  BKJIIOUEHHUS  JIaHHOU
(byHKIMU HE JOCTYITHA.
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6.3.3 BcrpauBanue nenu

BerpanBanme 1menu — 310  (QyHKIUS TpeoOpa3oBaHMsS S-IapaMETpoB  MPHU
MOJICTUPOBaHNH  JT00aBlieHHss HekoTopod uenu (pucyHok 6.15). DyHkiwms
BCTPaMBaHUs IENH SIBJISICTCSI OOpaTHOW MO OTHOWICHHIO K (DYHKIIMU HCKITIOYCHHUSI
LETIH.

BcerpauBaemast 1ienb 1oJbkHA OBITH OmpezesieHa yepe3 (pailn JaHHBIX, COJepIKalIUi
S-mapametpsl 3T0i1 nenu. Llenb nomkHa OBITH OMpeIeIeHa KaKk YETHIPEXIIONIIOCHUK B
¢aitne dopmara Touchstone (pacimpenue .S2p), KOTOPBIH COACPKUT TaOIUIy S-
napameTpoB: Si1, Sp1, S12, Sz2 A psina yacTor.

OyHKIMA BCTPAUBAHUS LENH MO3BOJISIET MATEMATHYECKU CMOJIEIIMPOBATH NTapaMeTPhl
yCTPOMCTBA MOCIe JOOaBICHUSI COTIACYIONIUX IETeH.

MopTt 1 MopT 2
| |
1 1
) ]

® ®
! Uccnegyemoe 1
! YCTPONCTBO |
1 1
4 *— —® ’
: |
) ]
] 1
:¢ ————————————————— U3mepsiemble S-napamMeTpbl - ----------------- >:

U

BchaM BaHue Lenu

MopTt 1 @ MopT 2

1 1
1 1
) ]
) ]
) ]
| Uenb 1 Uccnegyemoe Lenb 2 1
' caitn yCTpOWCTBO bai '
Wn
X Touchstone ® e Touchstone X
| :
1 1
1 1
R Mogenupyemble S-napameTpbl ---=--========-—- >
)

Pucynox 6.15 BerpauBanue nenu
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BCTpave. uenH

MapT 1
Brn.

Dakn
S-napaMeTpoE
MMEF-07251.52p

BCTpave. uenH

MopT 2
Bkn.

Dakn
S-napaMeTpoE
MMEF-07251.52p

[Ipumeuanue

6. AHamu3 M3MEpCHUH

Jlns BkitoueHust / OTKIFOUCHHs (PYHKIIUU BCTPAaUBAHUS
Lenu Aas nopra 1 — HaXMHUTE MPOrPaAMMHBIE KHOTIKH

AHanus > MogenupoBaHMe OCHacTKu > BetpaumB. uenun >
MopT 1.

Jlnst BBOa MeHH (aiina S-mapamMeTpoB BCTpanBaeMoi
e Ijid mopra 1 — maxxmure nporpaMMHBbIC KHOIIKH.

AHanus > MogenupoBaHue ocHacTku > Ucknrou. uenm >
Pann S-napameTpoB.

Jns BkitoueHust / OTKIIFOUCHHS (PYHKIIUU BCTPAaUBAHUS
LENH IS opTa 2 — HAKMHTE IMPOTrPAMMHBIE KHOTIKH:

AHanus > MogenupoBaHMe OCHacTKu > BetpaumB. uenun >
MopT 2.

st BBOa MeHH (aiina S-mapamMeTpoB BCTpanBaeMoOi
enu Ijid mopra 2 - HaXXMUTC IPOTrPAMMHBIC KHOIIKH.

AHanus > MogenupoBaHue ocHacTku > Ucknrou. uenm >
®Pann S-napameTpoB.

Ecmu daiin S-mapameTpoB Ui mopTra HE yKazaH —
COOTBETCTBYIOIIAsl ~ KHOMKA  BKJIIOUEHHUS  JIaHHOU
(byHKIMU HE JOCTYITHA.
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6.4 Bpemennas o61acTh

Bpemennas o6nacte — 310 QYHKIHS TpeoOpa3oBaHUs U3MEPIEMBIX XapaKTEPUCTHK
LENH B YaCTOTHOM 007aCTH B OTKJIMK LIETTH BO BPEMEHHOMN 0OJIaCTH.

Jlnst mpeoOpa3oBaHKsl BO BPEMEHHYIO 00J1acTh HUCIOJb3yeTcss Z — mpeoOpa3oBaHue
YaCTOTHBIX JIaHHBIX MTPEIBAPUTEILHO YMHOKEHHBIX HA (PYHKITUIO OKHA.

@dyHKIMS ~ TpUMEHseTCs K OTAeNbHBIM  Tpadukam  kaHama.  YactoTHas
XapaKTepUCTUKa YCTpOWCTBa, oToOpaxkaemas Ha rpaduke (Si1, S21, Siz, Sa)
npeoOpa3yeTcs BO BpeMEHHYIO 00J1acTh.

[Ipumeuanue B kaname MOryr OJHOBPEMEHHO IIPUCYTCTBOBATH
rpapuKkd B YaCTOTHOM M BPEMEHHOW OO0JACTH.
OumudpoBka OCH CTUMYIOB JaeTcs A aKTHBHOTO
rpa¢puKa — B €MHULIAX YACTOTHI UJIM BPEMEHHU.

@yHkIms npeoOpa3oBaHUs MO3BOJSET YCTAHABIMBATH JMAMa30H H3MEPEHHUS BO
BPEMEHHOM 00JacTH B Mpejenax Mepuoaa OJHO3HAYHOCTH Z — mpeoOpa3oBaHUS.
[Tepuon omqHo3nauHocTH AT onpezenseTcs maroM U3MepeHus: B 4aCTOTHOM 06acTu:

:i; AI::Fmax—len
AF N -1

AT

@OyHKIMSA BpeMEHHOI 00J1aCTH O3BOJISIET BRIOpATh THUIT IPpeoOpa3oBaHus:

=  PexuM paguoCHrHajJa — MOJCIHUPYET OTKIUK LENHU HA UMITYJIbCHBIN
pamocurHai. Ilo3Bomiser moslydarb BPEMEHHOM OTKIIMK LENed, He
IIPOILYCKAOIIUX ITOCTOSHHBIA TOK. B 3TOM pexuMe nuara3oH 4acToT
MOJKET BBIOMpATBhCS MPOU3BOJIBHO. Pa3zpemraromiasi crocoOHOCTH BO
BpPEMEHHOM 00JIaCTH B [IBa pa3a HUXKE, YEM B CIICIYIOIIEM PEXKHUME;

* Pe:xuM BHIEOCHTHAJA — MOJETUPYET OTKIMK LENH Ha
BUACOUMITYJIbC Wiu  Bugeonepenan. llogxomur s ueneu,
MPOITYCKAIIUX MOCTOSHHBIA TOK, IIPU 3TOM 3HAYEHUE IMOCTOSIHHOMN
cocrapisironieit (B touke F = 0 ') mHTEpmoimpyercss UCXOIs U3
W3MEPEHHUsI B Ha4yaJbHOW YacTOTE JMana3oHa ¢ vactoroit Fmin. B
3TOM pEXUME [UaNa30H 4YacTOT JIOJKEH MPEJCTaBlIATh Cco00i
TApMOHUYECKHH PSAJl — YaCTOThI B TOYKAX M3MEPEHUS TOJDKHBI OBITH
KpaTHbl HavaJbHOM wYacToTe muama3oHa Fmin. Paspemaromas
CIIOCOOHOCTh BO BPEMEHHOM o0JacTh B JBa pa3za BBIIIE, Ye€M B
MPEABIAYLIEM PEKUME;
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@OyHKIMSA BpEeMEHHOW oOnacTu ucmonb3yeT okHOo Kaifzepa s mpeaBapuTenbHON
00pabOTKM MJAaHHBIX B YACTOTHOW oOiactu. Vcmonp3oBaHHME OKHA IO3BOJISIET
YMEHBIIUTh MMapa3uTHbie OueHus (OOKOBBIC JICTIECTKH) BO BPEMEHHOW 00JacTH,
BBI3BAHHBIE PE3KMM HW3MECHEHHMEM JaHHBIX Ha TPaHMIAX JUama3oHa YacTOTHOM
obOmactu. Ilmatoii 3a ymeHblIeHHE OOKOBBIX JICHIECTKOB SIBJISICTCS pPACIIMPEHUE
JUINTETHHOCTH TJABHOTO JICTIECTKA OTKJIMKA Ha WMITYJbCHBIM CHUTHAN WJIH
YBEIUYEHHUE JUTUTEIBHOCTH (PPOHTA PEaKLMU Ha BUACOIepena.

Oxno Kaiizepa nMeeTr 4ncioBoil mapaMerp 3, KOTOPBINA IJIaBHO PErynupyeT Gpopmy
OKHa OT MUHMMAJILHOH (MIPSIMOYTOJIbHO#) 0 MakcuMalibHOM. [lonmb3oBarens umeer
BO3MOJKHOCTh IIJIABHOM PEryliupoBKH (OpMBI OKHA C IIOMOIIBIO YHCIOBOTO
napameTtpa 3, 1100 OH MOXKeT BbIOpaTh OJJHO U3 TpeX (PMKCHPOBAHHBIX THUIIOB OKOH:

*  MuHuMadbHOe (IIPIMOYTOJIBHOE);

= HopmMmaabHoe,;

= MakcuMaJbLHOE.

Tabnuua 6.6 XapakrepucTuku (PUKCUPOBAHHBIX BUIOB OKOH

OkHO Buneoummnynbc Buneonepenan
YpoBeHb JnuTensHOCTD YpoBeHb JnuTensHOCTD
OOKOBBIX HUMITyJIbCa OOKOBBIX ¢ponTa
JICTIECTKOB JICTIECTKOB
MunuMasHoe - 13 1b 0.6 -21 1b 0.45
F max—F min F max—F min
HopmainbHoe — 44 b 0.98 - 60 nb 0.99
F max— F min F max—F min
MakcumanbHoe - 75 nb 1.39 1.48
F max— F min 70 xb F max— F min

6.4.1 BxirodyeHue nmpeoOpa3oBaHUusS BPEeMEHHOM 001acTH

| Bpem. obnacTe

Bpem. obnacte
Brn,

IIpumeuanue

Jns BriaroueHus /| OTKIIOYCHUS TNpeoOpa3oBaHUs

BpEMEHHOU 00yiacTu

KHOIIKHU.

— HAOXMHUTE IIPOrpaMMHBIE

AHanus > Bpem. ObnacTtb > Bpem. obnactb.

@OyHKIUS BpeMEHHON 00JAacCTH JOCTYIHA TOJBKO IS
JIMHEWHOI'0 PeXXMMa CKAHUPOBAHUS YaCTOTBHI.
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6. AHamu3 M3MEpCHUH

6.4.2 VYcraHoBKa quamnazoHa mpeoOpa3oBaHUS

[Ipu ycraHoBKe nuama3oHa HpeoOpa3oBaHUs BO BPEMEHHOW 001acTH, BO3MOXKHO
yKa3aTh BEPXHIOIO U HIXKHIOIO T'PaHUILIbI, JTH00 yKa3aTh LIEHTP U MOJIOCY JUara3oHa.

JInst  ykasaHus HIDKHEHW W BEpXHEW  I'paHMIIb

Bpen. ofinacTe BPEMEHHOW 00JacTh — HaXMHUTE MPOTPaMMHBIC
KHOTIKU:
CTapT AHanus > Bpem. Obnactb > CtapT.
-10HC
AHanus > Bpem. O6nactb > Cton.
CTan
10HC
LieHTp Jng  ykasaHus LEHTpa MW TOJOCHl  JHANa3oHa
0c BpEMEHHOW 00JIaCTH — HAXMHUTE TMPOTPaAMMHBIS
KHOTIKU:
Manoca AnHanus > Bpem. O6nacTtb > LieHTp.
20HC

AHanus > Bpem. O6nacTtb > NMonoca.

6.4.3 YcraHoBKa THIa TPeOOpPa30BaAHUS

o Jlns  BeIOOpa THHa mpeoOpa3oBaHUS BPEMEHHOMN
PaavocHEHaN 00JacTH — HAKMUTE POTPAMMHBIE KHOITKU:

AHanus > Bpem. O6nactb > Tun >

®  PajHocHrHan
Paguocurnan | Bupeoumnynsc | Bupeonepenag.

Braeonepenan

BragommMny nec
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6.4.4 YcraHoBKa BUIA OKHA

ILJI)I YCTAaHOBKH THUIIA OKHA — HAXMUTC IMPOrpaMMHBIC
KHOIIKHU:

AHanu3s > Bpem. O6nactb > OkHoO >

& MakcHmyn MuHumym | Hopma | Makcumym.

Hopra

FHHMMY M

N — JIsl yCTaHOBKM OKHA, COOTBETCTBYIOILErO YKa3aHHOU
609.5 nc JUTUTENIbHOCTH MMITYJIbCAa WM JJHUTEIBHOCTH (hpOHTa
nepenaja — HaKMUTE IPOrPaMMHBIE KHOIIKU!

AHanu3s > Bpem. O6nactb > OkHO > AinuT. umnynbca.

[Ipenensl 3HaYEHUI 3aBUCAT OT YCTAHOBOK JHANa3oHa
yacToT. HwKHUK mpenes COOTBETCTBYET 3HAYCHMIO,
peaan3yeMoMy NpU MUHUMAIBHOM (IIPSIMOYTOJIBHOM)
OKHE. BepxHuii mnpenen COOTBETCTBYET 3HAUYEHHIO,
peanu3yeMoMy IpH MaKCUMaJIbHOM OKHE.

Beta Kaiisepa JIsi yCTaHOBKM OKHA, COOTBETCTBYIOILErO YKa3aHHOU
6 napametpy B ¢unbrpa Kaiizepa-beccens — naxmmure
IIPOrPaMMHBIE KHOTIKH:

AHanus > Bpem. O6nacTtb > OkHO > Beta Kansepa.

Junamazon 3nayenuii f — ot 0 no 13. MunumansHOMY
okHy cooTtBerctByer — 0, HoOpMmMambHOMY — 6,
MakcuMaibHOMY — 13.

IIpumeuanue [TapameTpsl [IUTENBHOCTh HUMIyNbca U B uibTpa
Kaiizepa-beccensa B3zanMozaBucumbl. IIpu ycraHoBke
OJIHOTO M3 HMX — BTOPOM MapaMeTp yCTaHABIMBAETCS
ABTOMAaTHYCCKHU.

6.4.5 IIpeoGpa3oBanue quana3zoHa 4acTOT K TApMOHMYECKOMY BUTY.

[Tpu ucronp30BaHUM TUIIOB MPEOOPA30BAHMS — BUICOMMIYIBC WM BHUAEONEpenal,
IMana3oH dYacToT JOJDKEH TMPEICTaBIATh cO000M TapMOHMYECKHH psJI 4acToT.
YacToThl B TOUKAX U3MEPEHUS JOJDKHBI OBITh KPaTHBI HAUAIBHOM YacTOTe JMana3oHa
Fmin. Bo3moxHO aBTOMaTW4ecku MpeoOpa3oBaTh TEKYIIMH TUANa30H 4YacToOT K
rapMOHUYECKOMY BUIY.
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6. AHamu3 M3MEpCHUH

JIiss  aBTOMaTHYECKOTO TpPeoOpa3oBaHusi TEKYIIETO
EpsiLcliaci JAMamna3oHa YacTOT K TapMOHHYECKOMY BHIY —
HaXXMHUTE MPOrPaMMHbIE KHOIIKH:

YCTEHEHTB FapH, AHanus > Bpem. O6nacte > YcTaHOBUTbL rapm. psg
pAA HacToT 4acTorT.
[Ipumeuanue [Ipeobpa3oBaHue auana3oHa YacTOT MPOU3BOIAUTCS

CJICAYIOIIUM 00pa3oM:

Fmax >N x 0.3 MI' Fmax <N x 0.3 MI'l

Fmin=Fmax /N Fmin = 0.3 MIq,
Fmax =N x 0.3 MI'g
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6.5 Cenekuus Bo BpeMEHHOM o0nacTu

Cenekuusi BO BpeMEHHOH 001acTH — 3TO (YHKUIHS MaTEeMaTUYECKOTO YCTpaHEHHUs
HE)KEJaTeNbHBIX OTKJIMKOB BO BpEMEHHOM o6mactu. @DYHKIHUS HCIOJB3YeT
npeoOpa3oBaHre BO BPEMEHHYIO 00J1aCTh, BBIPE3aeT 33JaHHYIO MOJIb30BaTENIEM YacTh
BPEeMEHHOM 00JIaCTH, M HCIHOJB3yeT oOpaTHOe mpeoOpa3oBaHuE Uil BO3BpaTa B
YaCTOTHYIO 005acTh. DYHKIUS MO3BOJISIET YCTPAHUTh U3 YaCTOTHOW XapaKTEPUCTUKU
yCTPOICTBA Mapa3sUTHbBIC BIUSHUS YCTPOICTB MOJKIIIOYCHHUS, €CIIU MOJIC3HBIA CUTHAT
Y TIapa3uTHBIN CUTHAJ BO BPEMEHHOM 00J1acTH pa3ieNieHbI.

[Tpumeuanue Hcnonw3yiiTe (QyHKUUIO 6pemenHou obracmu Ui
NPUHATUS PELICHUS O JIOKAJIU3allMl BO BPEMEHHOU
00J1acTH TOJIE3HOTO W MAapa3MTHOIO OTKIMKA. 3aTeM
BKIIIOUUTE BPEeMEHHYI0  CeleKyulo W YCTaHOBUTE
TpAaHMUIBI  BPEMEHHOIO  OKHA IS HaWJIy4IlIero
yCTpaHEHHs] MapasuTHOrO OTKIMKA. B 3axiouenue
OTKJIOUMTE (YHKIMIO BpEeMEHHOW o0nactu i
[IOJIy4eHUsI YaCTOTHOM XapaKTEPUCTUKU YCTPOMCTBA
0e3 mapa3uTHBIX BIUSHUIL.

@yHKIUA UCIIOIB3YET BA TUIIA OKHA BPEMEHHOM CEJICKIINU!
" 1070C060U — YIAJSIET OTKIIUK 3a IIpEeAeiaMy BPEMEHHOTO OKHa;
" pedceKmopHblll — yNAISET OTKINK BHYTPH BPEMEHHOI'O OKHa.

OKHO NpSAMOYroJbHONW (HOPMBI MPHUBOIUT K TOSBICHUIO Mapa3sUTHBIX OCHMIUISIHUNA
(OOKOBBIX JICTIECTKOB) B YaCTOTHOM 00JaCTH M3 — 32 PE3KMX M3MEHEHUI CUrHalla Ha
rpaHviiax OKHa. I[JISI YMCHBUICHUSA OOKOBBIX JIEIIECTKOB MMPUMCHAIOTCA Pa3JIMYHBIC
(dbopMBbI OKHA:

" MakcumaivHas,
" wupoxas,

" HOpMaNbHAA,

" MUHUMATBbHAA.

MuHuManbHOe OKHO uMeeT (opMy NpHOMIKEHHYI0O K IMPSMOYTOJIbHOW,—
MakcUMalibHOe HauOosiee criaxeHHoe 1o ¢opme okuo. [Ipu JBWKEHUH OT

MUHHMAJIbHOTO OKHa K MAaKCHUMAaJIbHOMY — YMEHBIIAETCS YPOBEHb OOKOBBIX
JIETIECTKOB, M OJIHOBPEMEHHO IMaJaeT pa3peliarolias CIoCOOHOCTh OKHA. BriGop
dbopMbl OKHa — BcerJa SBISIETCS KOMIIPOMHCCOM MEXJy paspelaromien

CIOCOOHOCTBIO M YPOBHEM Hapa3uUTHBIX OOKOBBIX JIEMECTKOB. XapaKTePUCTUKU
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pasnUYHBIX (GOPM OKOH, MPHUMEHSIEMBIX B (QYHKIUM BPEMEHHOU CEJIEKIUU
MpUBEACHBI B TabuIe 6.7.

Tabnuua 6.7 XapakTepUCTUKU OKOH BPEMEHHOM CelIeKLInU

dopma Buneonmmynsc Paspemaromas
CHOCOOHOCTH
OKHa VYpoBeHb OOKOBBIX
(MUHEMAaIbHAS
JIETIECTKOB

JIIUTCIBHOCTD OKHa)

MuHUMAaTBEHOE - 48 nb 2.8

F max— F min

HopmansHoe — 68 nb 5.6
F max— F min

upoxoe - 57 nb 8.8
F max— F min

MaxkcuManbHOe - 70 nb 254

F max— F min

6.5.1 BxiroueHue BpeMEHHOM CEICKIIHH

JUis BKJIIOYEHUS M OTKIIOUEHHs IpeoOpa3zoBaHus

Sl =T BPEMEHHOW 00JacTh — HaXMHUTE MPOTpaMMHBIC
KHOIIKH.
Bpen. cenexuma AHanu3s > Bpem. cenekuua > BpeMm. cenekuums.
CITER,
IIpumeuanue @yHKIUA BPEMEHHOU CENEKLIUU JOCTYIIHA TOJIBKO IIpU

JIMHEWHOM PEKUME CKAHUPOBAHUS YaCTOTBHI.

6.5.2 YcraHOBKa rpaHHI] OKHA BPEMEHHOW CEJICKITHH

IIpu ycraHOBKE rpaHMI] OKHA BPEMEHHOW CENIEKLIMU, BO3MOYKHO yKa3aTh BEPXHION U
HIDKHIOIO TPaHUIIBI, TMOO0 yKa3aTh LIEHTP U MOJIOCY OKHA.
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EiFIEEM. CENEKLHA

CTapT
-10HC

cTon

10HC

LeHTp
Oc

Manoca

20HC

6. AHamu3 M3MEpCHUI

Jng ykazaHusT HUOKHEM M BEpXHEW TIpaHULbl OKHA
BPEMEHHOW CEJIIEKUMM — HAKMUTE NPOrpaMMHBIE
KHOIIKH.

AHanus > Bpem. cenekuusa > Ctapr.

AHanus > Bpem. cenekuus > Cton.

I[JISI YKa3zaHugd LOEHTpa W IOJOCHI OKHa BpCMeHHOﬁ
CCJIICKIIMHU — HAXKMHUTEC IPOIrPaMMHBIC KHOIIKM.

AHanus > Bpewm. cenekuus > LleHTp.

AHanus > Bpem. cenekuus > NMonoca.

6.5.3 VYcraHoBka THIa OKHA BPEMEHHOH CEJIEKIINU

EiFIEEM. CENEKLHA

I[JISI BBI60pa THUIIa OKHa BpeMCHHOfI CCIICKIUHN —
Ha)XMHTEC IPOrpaMMHBIC KHOIIKM:

AHanu3s > Bpem. cenekuusa > Tun.

Tum oxna NEPCKIOYACTCA MCIKAY Monoca u Pexekrop.

6.5.4 VYcranoBka (opMbI OKHa BpEMEHHOUN CEICKIINN

PopHa

Hopra

MakCHM Yy

Lnpokas

. Hopra

FHHMMY M

st ycraHoBKH (DOpPMBI OKHA BPEMEHHOU CENEeKIUU —
Ha)KMUTE MTPOTPAMMHBIE KHOTIKHU:

AHanu3s > Bpem. cenekuus > ®opma >

MuHumym | Hopma | Lnpokas | Makcumym.
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6.6 [IpeoGpa3oBanus S-mmapaMeTpoB

JIaHHBIA pa3lesl ONHUCBHIBAET CJENYIOUIHE BUIBI MPeoOpa3oBaHUM H3MEpSAEMBIX S-
[1apaMeTpoB!

* DkBUBaJCHTHBI uMmnenanc (Zr) ¥ SKBUBAJCHTHAs MPOBOJUMOCTH
(Yr) npu u3MepeHuH OTPpaKEHUS

z -7, 1+S,,
1-S,
Y
Zz

»  DkBHUBaJICHTHBIN umnenanc (Zt) u sxkBuBasieHTHast poBoauMocTh (Yt)
[IPHU U3MEPEHUU MEePeIaun:

2-\|Zy, 2L
Z, :#_(Zm +Zg)
Sab
ok
Zt
= OOpartHblif S-apamerp:
1
Sab

»  DkBuBaJeHTHbI uMmnenanc (Ztsh) u skBuBasieHTHass MPOBOJAUMOCTD
(Ytsh) wynTa nuHUM nepenayu:

1

Ztsh =Y_

tsh

2-4/Y a Y
Ysht :+Ob_(YOa +Y0b)
ab

Yoa :i’ Yoo _i
ZOa ZOb

= KoMIIeKkcHOE COTpshKEHUS S-TrapameTpa.
I'ne:
Zpa — XapaKTePUCTHUCCKHI UMITIEAaHC (BOJTHOBOE CONTPOTHBIICHHUE) TIOPTA 4,
Zop — XapaKTePUCTUICCKUIN UMITeaHC (BOJTHOBOE COTIPOTUBIICHKE) mopTa b,

Sab— u3MepsemMblit S—apameTtp (8, b — Homep nopra).
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6. AHamu3 M3MEpCHUH

OyHkiysa npeoOpa3oBaHus NPUMEHMMa K OTACIbHBIM TpadukaMm kaHana. llepen
MCIIOJIb30BAHMEM JTAHHON (DYHKIIMHU BHIOCpUTE aKTUBHBIN rpaduK.

Jlns BrtoueHust / OTKIIOUEHHS TpeoOpa3oBaHUS —
MgEtelg]e e el Ha)XMHUTE IIPOrpaMMHEI€ KHOIIKH.

AHanus > Npeo6pasoBaHue > NpeobpasoBaHue.

MpeobpasoeaHHe
Ben,

Jlns BbIOOpa BHAAa NPeoOpa3’oBaHHs — HAKMUTE
ZFi OTpamMEHHE IIpOrpaMMHBIC KHOIIKH.

AHanus > lNpeobpasoBaHue > Bug npeobp >

& ZFri oTpasmeHme Zr: oTpaxeHue |

Zt: nepegaua |
b nepeaaqa
Yr: oTpaxkeHwue |

YEr OTpasEeHHE Yt: nepepaya |

1/S: nHBepcus |

ki nepeaaqa Ztsh: Trans-Shunt |

Ytsh: Trans-Shunt |
1/9: HHEEPCHA

ConpsixeHue.
Z: Trans-Shunt
i Trans-Shunt
Conjugakion
[Ipumeuanue Bun npeoOpa3oBaHus HHIUIUPYETCS B CTPOKE

COCTOSAHHA rpa(bm(a, €CJIM OH BKIJIFOYCH.
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6.7 JloIyCKOBBIN KOHTPOJIb

JIONyCKOBBI KOHTPOJb — 3TO (PYHKIMS aBTOMATHYECKOTO ONPEICICHUS KPUTEPHS
«rogeH [/ Opak» s rpaduka H3MepseMbIX JaHHbIX. Kpurepuil OCHOBaH Ha
CpaBHEHHHU rpadrKa U3MEpsAEMON BEIMUUHBI C JUHUElU NPedeios.

JIuHMS TIPENIeIOB COCTOUT W3 OJIHOTO WMJIM HECKOJIBKMX OTpe3KoB (pucyHOK 6.16).
Kaxaplii OTpe30K KOHTPOJMPYET BBIXOJ HU3MEPAEMOM BEJIMYMHBI 32 BEPXHUM WIH
HWKHUN nipenen. OTpe3ok 3amaercst koopauHatamu Hadana (Xo, Yo) u konma (X,
Y1) u tunom. Tun npeaena MAX wnmu MIN, ompenenseTr KOHTPOJIb BbIXOJA 3a
BEPXHUI WJIM HUKHUM NPENIEI, COOTBETCTBEHHO.

pl: rod
FTTTTTT1
MIN
MAX MAX
L_J,_U-J‘l—J Ll‘l"-'—'-LLLJ

Pucynox 6.16 JIunus npenenon

JluHus mpenenoB 3aJaeTcs IMOJb30BAaTeNleM B BHIE TaOMUIBI TpenenoB. Kaxmas
CTpOKa TaONUIBI MPENEIOB OIMpEAeseT OOUH OTpe30K. PemakTupoBaHue TaOIHITBI
npeIesioB OnMcaHo Hibke. Tabmuia MoXKeT ObITh COXpaHeHa Ha aucke B (daiite *.lim,
W 3aTeM 3arpyeHa ¢ JTUCKa.

Wuaukanus TMHAN TPEIeIOB MOXKET OBITh BKIIOYEHA JTM0O0 OTKIIIOUEHA, HE3aBHCHMO
OT COCTOSIHUS (DYHKIIUH JIOTTYCKOBOTO KOHTPOJIS.

Pe3ynpTar 101MyCcKOBOTO KOHTPOJIS MHIUIMPYETCS B BEPXHEM IPABOM YIIIy Tpaduka.

B ciydae monouTEeNbHOTO pe3ylibTaTa UCTIBITAHUS MHIAUIUPYETCs: HoMep Tpaduka u
cuMBOJIbI Mpl: Moa(eH).
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B ciydyae oTpunaTenbHOrO pe3ysbTaTa HCIBITAHUS TMPEIyCMOTPEHBI CIEIYIOIIHE
BU/IbI MHIUKAIUH (pUCYHOK 6.17):

* B BepxHeM MpaBoM yrily rpaduka MHIUIHUPYETCs HOMEp rpaduka u
cuMBOJIBI 'pl: Bpak;

= 3Hak «Bpak» KpacHOIO LIBETa B IIECHTPE OKHA,

* Ha rpaduke wu3MepsieMOWd BEIWYMHBI WHAULUPYIOTCS KPACHBIM
LBETOM TOYKH, HE IIPOLIEAIINE KOHTPOJIb;

= 3BYyKOBas MHIUKALINS,

3HaKk «Bpak» M 3BYKOBas CHTHQJIU3alMs MOTYT OBITh OTKIIOYEHBI (TMOPSIOK
OTKJIFOUCHHS 3ByKOBOW CHTHAIIM3AaLUN CMOTPH pasnein 8.5).

Tpl: Epat]

BbPA

Pucynok 6.17 MHauKamust OTpULaTeNbHbIX Pe3yJbTaTOB UCIBITAHHS

6.7.1 PenmaktupoBaHue TaOIUIIBI TIPEIETOB

Jlns mepexonia K peJakTHPOBAHHUIO TAOJIUIIBI TIPEACIOB
— HaQXMUTE IIPOrPaMMHBIE KHOIIKU:

AHanu3 > [onyckoBblii KOHTponb > PepakT. Tabnuuy
npepenos.

PenaKT.TaﬁnHuyl
NpeAEn0s

[lepexox B paszen MEHIO pPEAaKTUPOBAHUSA TaOJUIBI NPEAETOB — OTKPBHIBAET B
HIDKHEH 9acTH SKpaHa tadnuiy (pucyHok 6.18). Beixoa u3 qaHHOTO pasnena MEeHIo —
CKpbIBAeT TabJIHILy MTPEIEIIOB.
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TN HadaneH. KOHEYH. CTHM. Ha4YankH. 3IHAaJ. KOHEYH. 3FHad.
1 U EO0MIL, =100AE -30AE
2 MIN 1.9y -10AE -10AE
2 U 3.1rry, -30aE -30AE
4

PeaakT. TabmHLy

ApeAEnoE

AobaEnTE

¥AanuTe

OHHCTHTE
Tabnmuy
MpEAEN0E

CO0XpaHATE
Tabnmuy
MpeAenos

3arpyIMTe
TabnmLy
MpeAenos

Pucynok 6.18 Tabnuna nuHUU npenenoB

Jns  no0GaBneHWS HOBOM  CTPOKHM —  HAXKMHUTE
MPOrpaMMHYI0 KHONKY [o6aButb. HoBas crTpoka
N00aBISETCSI MOCIIE BBIACIEHHOW CTPOKH.

JUnst  ynaneHus CTPOKHM — HaXXMHUTE IPOrPaMMHYIO
KHOIIKY YAanuTtb. Y ajiseTcs BblIIEIEHHAas CTPOKaA.

J7ist ourCTKY BCel TaONHIIBI — HAKMUTE TIPOTPAMMHYIO
KHOIIKY O4ucTUTL Tabnuuy npenenos.

Jlns coxpaHeHus: TaOJMIBI HA Jucke B (aiime *.lim —

HaKMUTE NPOTPAMMHYI0 KHONKY CoxpaHuTb Tabnuuy
npeaenos.

YrtoObl 3arpy3uTh Tabmuily ¢ aucke u3 aitma *.lim —

HaOKMUTE NPOIPAMMHYIO KHOIIKY 3arpy3uTb Tabnuuy
npeaenos.

IIepeNKﬂHaﬂCB oo Ta6HHHC C INOMOIIBIO KJIaBHIII HAaBHUI'alliM, BBCIWUTC 3HAYCHUA
mapaMeTpoOB OTPE3Ka KaK IIOKAa3aHO HUXKE!

Tun

HavanbH. cTuMm.

KoHeu4H. cTum.

HavanbH. 3Hay.

BriGupaer Tum oTpes3ka u3 CIeIyINUX BApUaHTOB:
. MAX — BEpXHHMI1 Ipenes
. MIN — HIKHHI TIpeae

. OTKN. - OTKJIIOYECH

3HaueHUe CTUMYJIa Ha4aJbHOM TOUKH OTpE3Ka

3HaueHue CTUMYJIa KOHEYHON TOUKH OTpe3Ka

3HaueHUe U3MEPSAEMON BEIMUYMHBI HAYAIbHOM TOUKH
OTpe3Ka
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6. AHamu3 M3MEpCHUH

KoHeuH. 3Hau. 3HaueHUE H3MEPSAEMON BEIUYMHBI KOHEYHON TOUYKU
OTpe3Ka
6.7.2 Tlopsimok BKIIFOUEHHS TOMYCKOBOTO KOHTPOJIS

. Jnst BKIIOYEHHUST (YHKLIMU JIOTYCKOBOTO KOHTPOJIS —
HTPGE Ha)KMUTE IIPOTPAMMHBIE KHOIIKH:

AHanuz > [lonyckoBbl KOHTponb > [lonycKOBbIN
AonyckoBsIA KOHTpPO-b.

KOHTRONE

OTEN,

6.7.3 Hacrpolika WHIUKAITUN JOITYCKOBOTO KOHTPOJIS

Jlns BrOYEHUS |/ OTKJIFOUCHHS WHIUKAIMUA JIUHUU
KOHTPOME npeodenos — HAKMUTE MPOTrPAMMHbBIE KHOTIKH:

OMYCKOBEIA

AHanus > [lonycKoBbIi KOHTpOnb > JIuHuA npeaenos.

INHHKA NpeaenoE
Brn.
Shak Gpaxa Jlns BKITtOUCHUS / OTKIIIOYCHUS UHIWKAIIUU 3HAKA OpaK
T, B IIEHTPE OKHA — HAKMUTE IPOTPAMMHBIC KHOTIKH:

AHanu3s > [lonycKoBbI KOHTPONb > 3HaK Gpaka.

6.7.4 CwmemeHus TUHAN TIPEICIOB

OyHKIUSA CMELICHHS JIMHUM TMPEIEIOB IMO3BOJIIET CMELIaTh BCE CETMEHTHI JIMHUHU
MPEAETIOB OJHOBPEMEHHO Ha 33/IaHHYIO BEJIMYMHY 11O OCH CTUMYJIA U OCU OTKJIMKA.
Jlnis noGaBieHHs] CMEIIEHHs] TUHUM TPEAETIOB M0 OCH
ApeAEnoE CTUMYJa — HAXKMUTE ITPOrPaMMHBIE KHOIIKU:

CMELLEHHA NHHKH

AHanu3 > [onycKoBbI KOHTPOSib > CMelleHus1 NMHUU
npeaenos > CmeLl. cTumyna

CHELW, CTHMYNA
Ol

CHeLL, oTENMEE Jnst noOaBieHUs CMELICHUS JIMHUM TMPEENIOB 10 OCH
0 aE OTKJIMKA — HAKMUTE IPOIPAMMHBIE KHOIIKU:

AHanu3 > [lonyCKOBbIA KOHTPONb > CMelleHust NIMHUn
npenenoB > Cmell,. OTKNUKa

Maprep - > CHeL,
OTKNHES

CMmenieHne OTKIMKAa MOYKHO YCTaHOBUTbH M3 aKTUBHOTO
MapKepa, HaxkaB KHOIIKY

AHanu3 > [onycKoBblil KOHTPONb > CMeLlleHUss JIMHUKU
npeaenos > Mapkep — > cMell. OTKNMKa
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6.8 Tect mynbcanuit

Tect nmynbcanuii — 310 QyHKIUS aBTOMAaTUYECKOTO ONPEICIICHHIS KPUTEPHS «rojieH /
Opak» g rpaduka u3MepseMbIX HaHHBIX. Kpurepuii OCHOBaH Ha MpPOBEpKE
BEJIMYUHBI MyJbCallMid Tpaduka C MOMOUIBIO 33aJaHHBIX IOJIB30BATENEM Hpedesos
nyavcayuu. Ilynpcanuu onpeaensroTcs Kak pa3HOCTh MEXIy MaKCHMajlbHBIM H
MUHHMAaJIbHBIM 3HAUYCHHEM TpaduKa B [0JIOCE YaCTOT.

IIpeden nynvcayuti COCTOUT U3 OJTHOTO MJIM HECKOJIBKHX CErMEeHTOB (pucyHok 6.19),
KQKJbI U3 KOTOPBIX KOHTPOJIUPYET IPEBLILICHUE YPOBHS IIYJIbCALMH B CBOEH
nosioce 4yactoT. CerMeHT 3aJaeTcsl MOJOCOM YacTOT M HPEAEIbHBIM YPOBHEM
ITYJIbCALlAM.

MyAcl: Foa
Monoca 1 Monoca 2 Monoca 3
2n0b 1ab 3nb
LUl Y S

A I A I I I |
A

’_,.:-'_'_‘_\—\_:—'—'_"\—\_:—'__\—\_\_,_\_\_\_\_\_'_'_\_\-\_
fﬁ v
FTrrrrrrrrrrrrrrrnrd

Y

4

Pucynox 6.19 IIpenens! mynbcariuii

Ilpeden mynvcayuil 3amaeTcsi mMoib30BaTeneM B Buie Tabmuiel. Kaxkmas crpoka
TaONUIBI  CONEPKUT TMOJIOCY YacTOT ¥ TPEACNbHBI ypPOBEHb MYyJIbCAIIHA.
PenaktupoBanue TaOMUIBI TMPEAETOB OMUCAHO HUXke. Tabmuima MOXeT ObITh
COXpaHeHa Ha JUcKe B daiine *.rlm, u 3aTem 3arpyxeHa ¢ aucka.

Wuukanus TMHANA TTPEIeoB MyIbCAlii MOXKET ObITh OTKIIFOYECHA MOJIb30BATEIICM.

PesynpTar Tecta mynbcauMii MHIAMLMPYETCS B BEpXHEM NpaBoM yriy rpapuka. B
cllyyae TOJOXHUTEIbHOTO pe3ylibTaTa MCIbITAHUS WHAMLKPYETCS HOMep rpaduka u
cuMBOJIbI Myncl: MNoa(en).
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B ciydyae oTpunaTenbHOrO pe3ysbTaTa HCIBITAHUS TMPEIyCMOTPEHBI CIEIYIOIIHE
BUIbI HHIUKAIUH (pucyHOK 6.20):

* B BepxHeM MpaBoM yrily rpaduka MHIUIHUPYETCs HOMEp rpaduka u
cuMBOJIBI MNyncl: Bpak;

= 3Hak «Bpak» KpacHOIO LIBETa B [IECHTPE OKHA;
= 3BYKOBas MHIUKALINS,

3HaKk «Bpak» M 3BYKOBas CHUTHQJIU3alMsg MOTYT OBITh OTKIIOYEHBI (MOPSIOK
OTKJIFOUCHHS 3ByKOBOW CHTHAIM3AaLUN CMOTPH pasnen 8.5).

MyAcl: Epat]

i, PPAK

Pucynok 6.20 MHaukamnust OTpUIaTeNbHbIX pe3yJbTaTOB UCIBITAHHS

Nuaukanus nudpoBoro 3HAYEHUs IMyIbCAllUid MOXKET OBITh BKIIOYEHA B CTPOKE
TECTa MyJbCalluii B MPaBOM BepxHeM yriy (pucyHOk 6.21). 3HaucHHe Myibcaiuit
WHIUIUPYETCS JJIi OJHOM BBIOPAHHOW TMOJIb30BAaTEIEM TMOJIOCHL. MHAMKAIms
3HAUEHHUs MYNbCcallud MOXKET OBbITh BBIOpaHa IMOJB30BATENIEM B JIBYX BHUIAX:
abconomuoe 3HAUCHUE WU 3anac 0 Tpeena.

Myncl: roa N1 1.0556 ab

\ 3HayveHue nynbcauun
Homep nonocobl

Pe3synbTat Tecta

HaumeHoBaHue TecTa u Homep rpacpmka

Pucynok 6.21 Ctpoka Tecta mynbcauuit
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6.8.1 PenaktupoBanue TaOIUIIBI IPEIEIOB MYyIbCALIUI

(=]

Ny NECALHA

PeaakTHpOEATE
mpedentl |
Ny NECALMA

Jlns mepexona K peJakTHPOBAHUIO TAOJIHIIBI MPEICIOB
IIyJIbCALIUM — HAKMUTE IIPOTPAMMHBIE KHOIIKH!

AHanuz > [pegenbl nynbcaumn > PepgaktupoBaTb
npeaenbi Nynbcauuim.

[lepexox B paszen MEHIO pPEAaKTUPOBAHUSA TaOJUIBI TPEAETOB — OTKPBHIBAET B
HIDKHEH 9acTH SKpaHa tadnuiy (pucyHok 6.22). BbIxo U3 JaHHOTO pasjenia MEHIO —
CKpPBIBAET TAOJHILY ITPEIEIOB MYIbCAIUH.

THN HadanbH. CTHM. I KOHEYH. CTHM. II'I[:IE,ELEHI:-I My Nk C AL
1 Ern. E40MIL SO0Mru 2B
Z Ern. s00MIL 1.051TW 10E
3 Ern. 1.08TTLY 1.211ruy eI
4

PeaakTHPOEATE

npe A&kl
My NECAUHA

AobaEnTE

¥AanuTe

OHHCTHTE
npeaenk
My NECALUHA

CO0XpaHATE
nMpeAenk
My NECALUHA

BOCCTaHOEHTE
Mpe ek
My NECALUHA

Pucynok 6.22 Tabnuna npenaenoB myiabcanui

Jlns  no0aBneHWS HOBOM  CTPOKHM —  HAXKMHUTE
MpOrpaMMHYI0 KHONKY [o6aButb. HoBas crTpoka
N00aBISIETCSI MTOCIIE BBIACIEHHOM CTPOKH.

JUnst ynaneHus CTPOKHM — HaXMHUTE IPOrPaMMHYIO
KHOIIKY YaanuTtb. Y JajiseTcs BbIACICHHAs CTPOKA.

Jl7ist ourCTKY BCeH TaONMHIIBI — HAKMUTE TIPOTPAMMHYIO
KHOIIKY O4MCTUTL npeaenbl Nynbcauui.

Jlns coxpaHeHus TaOJMIBI Ha AWCKe B daitne *.rim —

HaQXMUTE NPOrPaMMHYIO KHOIIKY CoxpaHuTb npepensbl
nynbcauum.

YrtoObl 3arpy3uTh TaOMUILy ¢ Aucke u3 Qaitma *.rim —

HaQXMUTE NPOrPaMMHYIO KHOIIKY 3arpy3uTb npepensbl
nynbcauumn.

[lepememasice 1Mo TaOIWIlE C MOMOIIBIO KJIABHII HABHUTAIlMU, BBEIUTE 3HAYCHUS
[IapaMeTPOB OTPE3KA KaK IMOKA3aHO HUKE!
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Tun

HavanbH. cTuMm.

KoHeu4H. cTum.

MNpepen nynbcauui

6. AHamu3 M3MEpCHUH

BriOupaer tum cermenra:
= Bkn. — BKJIIOYEH

. OTKN. — OTKJIIOUCH

3HadcHUE CTUMYyJia Ha4YaJbHOM TOYKH CErMEHTA

3HadcHUE CTUMYylJia KOHEYHOM TOUKH CErMEHTa

3HayeHue NpeieIbHON BETMUYUHBI TyIbCallui

6.8.2 Ilopsamox BKIIOUEHUS Te€CTa MyJIbCaIlHid

Mpeaentl

Ny NECALHA

TecT My NeCauHH
OTER.

Jlns BriroueHus / OTKIIIOYCHHS TecTa MyJbCaluil —
Ha)KMUTE ITPOTPAMMHBIE KHOIIKH:

Ananus > MNpepgenbl nynbcauun > TecT nynbcauum.

6.8.3 Hactpoiika nHANKAIIUY TeCTa MyIbCAIHii

Ny NECALHA

Mpeaentl
My NECALHA
Brn.

SHak bpaka
OTER,

SHad, My NeCalki

TR,

BACONHITH,

Sanac

JInsg BritoveHus: / OTKIIOYCHUS WHIAMKALWH JUHUU
npeoenos nyaibcayuil — HAKMUTE POTPaMMHBIC
KHOIIKH:

Ananu3s > lMNpepgenbl nynbcauun > lNMpegenbl nynbcauum.

Jlns BKITtOUCHUS / OTKIIIOYCHUS UHIWKAIIUU 3HAKA OpaK
B IICHTPE OKHA — HAKMUTE IPOTPAMMHBIC KHOTIKH:

Ananu3s > lNpepgenbl nynbcauun > 3HaK bpaka.

Jng  BKIIOYEHHST WM  OTKIIOUYECHUS  WHIUKALHUHU
mU(ppPOBOro  3HAYEHHUS  MYNbCAMH —  HaXMUTE
IIPOTrPaMMHBIE KHOIIKH:

Ananu3s > lNpepgenbl nynbcauun > 3Hay. nynbcayumn >

Otkn. | A6contoTH. | 3anac
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M nanock I[JI}I YCTAaHOBKH HOMCPA MOJIOCHI MHAWKAIIUWA 3HAUCHU A

”V“b'ia“”” MyJbCAUI — HAKMUTE IPOTrPAMMHBIE KHOTIKU!

AHanuz > [pepgenbl nynbcauui > N nonockbl
nynbcauumn.
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7 CoxpaHeHue COCTOSTHUS U TaHHBIX

7.1 CoxpaHeHue COCTOAHUS U3MEPUTENS

VYCcTaHOBIIEHHBIE TMapaMeTpbl HM3MEPHUTENs, KaluOpOBKa W M3MEpsieMble TaHHBIC
MOTYT OBITHh COXpaHEHbl Ha JHUCKe B (aiijie COCTOSHUS HU3MEPUTEINsi, U 3aTeM
IIOBTOPHO 3arpyKeHbl B U3Mepurelb. [IpenycMOTpeHO yeTelpe Tulla COXpaHEHMHS,
IIOKA3aHHBIC HUKE:

CocTosiHue

CocTtosiHue u
KanubpoBkKa

CocTosiHue n
rpacdukmn

Bce

Y cTaHOBIIEHHBIE TAPAMETPBI.
YcTaHOBIIEHHBIE TApaMeTPhl U TabJIHIa KaTuOpOBOK.
Y CTaHOBIECHHBIC TAPAMETPHI i rPadUKH TaHHBIX .

YcTaHOBIIEHHBIE MTapaMeTphl, Ta0NuIa KaTHOPOBOK U
1
rpaduKu TaHHBIX .

[TapameTpsl u3MepuTens, coxpaHsemble B (paiiliie COCTOSHUS — 3TO TMapaMeTphl,
KOTOpBIE MOTYT OBITh YCTAHOBJICHBI U3 CIEAYIOIIMX Pa3/eIOB MEHIO NMPOrPaMMHBIX

KHOIIOK:

Bce mapamerpsi pazgena «Ctumyn»;

Bce napamerpsl pasaeina «M3mepenue»;
Bce napamerpsl pazgena «@opmar»;

Bce napamerpsl pa3znena «Macmra0»;
Bce mapamerpsl pazzaena «DuiibTpanus,

[Tapametpsl paznena «Muaukanus», kpome noapaszzaena «CBoiicTBa
UHIUKALIU»,

Bce mapametpsl paznena «Mapkepbi»;
Bce napamerpsl pa3aena «AHanus»,

ITapameTp UCTOYHMK ONOPHOM YacTOTHI, pa3aena «Cucrema».

7
HpI/I BOCCTAaHOBJICHHUH COCTOSAHHA C 3aIIOMHCHHBIMHU I‘pa(l)I/IKaMI/I JaHHBIX, 3aITyCK HPUHYAUTCIbHO

YCTaHaBJIMBACTCA

B COCTOSIHHE «OCTAaHOBJICHO». TakuMm 06p330M, I‘pa(l)I/IKI/I JAHHBIX HE MOT'yT OBITH

CTCPThI BHOBb NOCTYIIAOMINMHU U3MCPCHUSAMU.



Jl7iss coXpaHEeHUsS U BOCCTAHOBJICHHS (hAiiIOB COCTOSHHSI HaXATHEM OJHON KHOIIKH
OpeayCMOTPEHO AeCATh NpOrpaMMHBIX KHOIIOK, O3arjlaBJICHHBIX StateOl, ... StatelO.
Kaxoil Takoit KHOIIKE COOTBETCTBYET OJHOMMEHHBIN (hailsl ¢ paciiupenueM *.sta.

JUIss aBTOMaTH4eCKOro BOCCTaHOBJICHMS COCTOSIHMS IIOCJIE 3aIlyCKa W3MEpPUTENs
CIY)KHT CIIeLUaNbHBIN (aiin ¢ HanmeHoBaHueM Autorecall.sta. YtoOsr ucronb3oBaTh
JTaHHYI0O BO3MOKHOCTB IMOJIb30BaTeNb JOJKEH COXPAaHUTh TakoW (aiia ¢ MOMOIIbIO
KHOIIKM C HaIMEHOBaHHUEM «Autorecall».

JInst OTMEHBI ABTOMAaTHYECKOTO BOCCTAHOBIICHHUS COCTOSIHHMSI TIOCNIE 3alrycka
U3MEPUTENS CIIY)KHT CIelualibHasl KHOIKa, KoTopas ynaisiet daitn Autorecall.sta.

[IpenycMoTpeHa BO3MOXHOCTh COXpAaHEHHMs M BOCCTAaHOBICHHS (ailioB ¢
MIPOU3BOJIbHBIMU UMEHAMHU. J{JIsl 4ero CIyKUT KHOIKA ¢ HauMeHoBaHueM «Daiiin...»,
KOTOpast OTKPBIBAET AMATIOTOBOE OKHO BhIOOpa MMEHH (haiina.

7.1.1 Tlopsanok coxpaHEHHUs] COCTOSIHUS

Jlnst BbIOOpaA THIA COXPAHEHHS! COCTOSIHUS — HaKMUTE
CocT. 1 KkanBp. IIPOrPaMMHBIE KHOIIKH:

CoxpaHuTL/BOCCTaHOBUTL > TUN coxXpaHeHus >

CoctosiHue | CocT. n kanub6p. | CocT. u rpacdmkm | Bece
ZOCTOAHHE

® CocT. W kanwip,

CocT, W rpadkkK

Ece

JlJist coXpaHeHus! COCTOSIHUSI — HAXKMUTE IMPOTPAMMHEBIE
BOCCTAHOBMTE KHOIIKH.

XPAHHTE [

COXpaHMTb/BOCCTaHOBMTb > COXpaHVITb COCTOsIHMe.

COXpaHATE
COCTOAHHE

Jlist coxpaHeHHs B OJHOM U3 jecatu (HailioB ¢

{  Stakent (UKCUPOBaHHBIMM HMMEHAMH — HAKMHTE KHOIIKY
State01...Statel0.

OTMeTrka Ha KHOIIKE CJieBa OT HMMEHHM COCTOSIHUS
03HAYyaeT, 4YTO COCTOSHUE C TaKUM HOMEPOM YXKe
COXpaHEHO.

Skatell
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Autorecall

Dann. .,

Jlis  coxpaHeHUsT  COCTOSIHHS, KOTOpoe  Oyner
aBTOMATUYECKHM  BOCCTAHOBJIEHO  IIOCIE€  3alycka

A3MEpUTENIST — HAXKMUTE IMPOTPAMMHYIO KHOIKY
Autorecall.

OrMeTKa Ha KHOIIKE CIIEBa O3Ha4acT, 4YTO TaKoO€
COCTOSAHUC YK€ COXPAHCHO.

Jlnist coxXpaHeHHs COCTOSIHUS B (haiiie ¢ MPOU3BOJILHBIM
MMEHEM — HAKMUTE IPOrPaMMHYIO KHOIIKY daun. ..

7.1.2 Tlopsiiok BOCCTaHOBICHUS COCTOSHHS

XPAHHTE [

BOCCTAHOEHTE

BOCCTaHOEHTE
COCTOAHHE

Stakedl

Skakeln

Autorecall

dann. .,

Jlyist BoccTaHOBIICHUS U3 (paiiyia COCTOSTHUS U3MEPUTEIS
— HOKMUTE MIPOTPAMMHBIE KHOIIKH:

COXpaHMTb/BOCCTaHOBMTb > BoccTaHOBUTb COCTOSAIHUE.

Haxxmute OJHY U3 KHOIIOK State0Ol...StatelO.

Ecin cocrosiHMe ¢ KOHKPETHBIM HOMEPOM HE OBLIO
COXPaHEHO, TO COOTBETCTBYIOIAsl KHOIIKA HEJOCTYIIHA.

Bo3moxHO yKas3arb daiin aBTOMAaTHYECKOI0

BOCCTAHOBJIEHUSI  Ha)XaB  IIPOrpaMMHYIO  KHOIIKY
Autorecall.

Jliss  BOCCTaHOBIIGHUSI COCTOSIHMSI W3 (ailma ¢

MIPOU3BOJILHBIM HMEHEM — HaXMUTE IIPOTPAMMHYIO
KHOIIKY ®aWnn...
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7.2 CoxpaHeHre COCTOSTHUS KaHAJIOB

CocrosiHME OTHENbHBIX KaHAJOB MOXET OBITh COXPAaHEHO BO BHYTPEHHEH MaMsATH
n3meputend. CoxpaHeHHE COCTOSHUS KaHajla aHAJIOTUYHO COXPAHEHUIO N3MEPUTEIS
B LIEJIOM, U HAa HUX JEUCTBYIOT TE€ K€ HACTPOMKM THIIA COXPAHEHUs, KOTOPBIE
OIIMCaHBI B IPEIBIAYILEM pa3leie.

B oTnmume oT cOoXpaHEHHMS COCTOSIHUSI U3MEPUTENS B LIEJIOM, COCTOSIHHE KaHalla
COXpAaHSETCA HE HA JUCKE, @ BO BHYTPEHHEHN MAMATH U3MEPUTENS U CTUPAETCS TIOCTIE
BBIKJIIOUCHHST u3Mepuress. Jlisi XpaHEHUs COCTOSHMS KaHaja CIIyKaT 4YeTbIpe
perucrtpa mamsti, 0003Ha4YeHHEIE A, B, C, D.

CoxpaHeHue OTAETbHBIX KAHAIOB IOJIE3HO JAJsI OBICTPOro KOMHMPOBAHHUS YCTAHOBOK
OJIHOTO KaHaJIa B IPYroOu.

7.2.1 Tlopsamox coXpaHEHHUs COCTOSTHHSI KaHaja

I[J_DI COXpaHeHI/Iﬂ COCTOsIHMA AaKTHUBHOI'O KaHaJla -—
BOCCTAHOBMTE HaXMMTEC [IPOTrPaMMHBIC KHOIIKH.:

1&HHTE |

COXpaHMTb/BOCCTaHOBMTb > COXpaHMTb KaHan.

COxpaHHTE
K.aHan
JInst coxpaHeHHsT B OJHOM M3 YETBIPEX PETHUCTPOB
{  State s COCTOSTHMH Ha)KMHUTE KHOTIKY State A...State D.
OTMeTKka Ha KHONKE CJeBa OT HMMEHH COCTOSIHUS
O3HAYaeT, 4YTO COCTOSHHE C TaKHM HOMEPOM YKe
COXPaHEHO.
Skate D p

7.2.2 Tlopsamox BOCCTaHOBJICHUS COCTOSHUS KaHaIa

I[J_IH BOCCTAHOBJICHUS COCTOSIHHA AaKTHBHOI'O KaHaJla —
BOCCTAHOBMTE HaXMMTEC [IPOTrPaMMHBIC KHOIIKH.:

COxXpaHHTE [

COXpaHVITb/BOCCTaHOBVITb > BoccTaHOBUTb KaHarn.

BOCCTaHOEHTE
KaHan
Haxxmute OJHY U3 KHOIIOK State A...State D.
Skate &
Ecin cocrosiHMe ¢ KOHKPETHBIM HOMEpOM HE OBLIO
COXpPaHCHO, COOTBCTCTBYIOIIIasl KHOIIKA HECAOCTYITHA.
Skate [
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7.3 CoxpaHeHue JaHHBIX rpaduka

M3meputenb MO3BOJSET COXpaHATH JaHHBIE OTACIBHBIX TpauKoB B Qaiiye Tuma
*.CSV (comma separated values). ®aiinsr popmata *.CSV conepxar mmdpossie
TaHHBIE, pa3/ielieHHbIe 3anaThiMU. M3Mepurens coxpaunser B daitne *.CSV 3naueHus
cTuMyJa rpaduka u u3MepsieMoil BEIMYMHBI B TEKyIIeM (Gopmare.

B oaiine coxpaHstoTcst ©3MEpeHUsl OTHOTO (aKTHBHOTO) Tpaduka.

W3mepurens coxpaHsieT qaHHble rpaduka B ¢aitne *.CSV B cinenyromiem popmare:

F[O], Datal, Data2

F[1], Datal, Data?

FIN], Datal, Data2

F[n] — 4acToTa U3BMEpEHUs B TOYKE N;

Datal — 3HayeHue rpaduka B MPSIMOYTOJBHBIX (opMaTax, peaibHas YacTb B

¢dopmate Bonbriepr-CMuTa 1 HOISIpHOM;

Data2 — Hy/Ib B MPSMOYTOJBHBIX (hopMarax, MHUMAs 4acTb B popmare Bonbrnept-
Cmuta u noJiasipHOM,;

7.3.1 Tlopsimok coxpaHeHHUS JaHHBIX rpaduka

Ilepen coxpaneHreM JaHHBIX TpaduKa BIOCPUTE aKTUBHBIN TpaduK.

CoxpaHHTE [

BOCCTAHOEHTE

COXpaHATE
AaHHEIE rpadHKa

JUiss  coXpaHeHHMs JaHHBIX TpapuKka — HaXKMUTE
IIPOTrPaMMHBIE KHOIIKH:

CoxpaHutb/BoccTaHOBUTL > CoOXpaHUTb  AaHHble
rpadmka.

B otkpeiBmiemMcs (QaitioBoM Auanore BBEAUTE HMS
¢aiina.
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7.4 Coxpanenue (aiiioB qaHHBIX Gopmara Touchstone

M3mepurenb NO3BOJSIET COXPaHUTh S-MApaMeTpbl yCTpoHCTBa B (aiine Tumna
Touchstone. ®aiin ¢dopmara Touchstone comepkuT 3HaueHUs dYacTOT WS-
napameTpoB.  @aiinael 3TOro (popmarta SBISIOTCS CTAaHAAPTHBIMU IS MHOTHX
IIPOIPAaMMHBIX TAKETOB MOJIEIMPOBAHMSL.

JInsi coXpaHeHHs BCEX UYETBHIPEX S-TapamMeTpoB JBYXIOPTOBBIX YCTPOMCTB CiyXkat
¢aiinel ¢ pacmupenuem *.s2p.

JInst coxpaHeHHsI TapaMeTpOB OJHOIOPTOBBIX YCTPOWCTB (Si1 mimm Spp) ciykar
¢aiinel ¢ pacmupenuem *.s1p.

B oaiine coxpaHstoTcst ©3MEpeHus OTHOTO (aKTHBHOT'O) KaHaa.

[Ipumeuanue Eciu B kaHane mpHCYTCTBYIOT Ipaduku HE Bcex S-
napaMeTpoB, TO MOTYT OTCYTCTBOBAaTh HW3MEHEHHUS
HEKOTOpbIX S-mapameTpoB. Hampumep, eciiu BKIIIOYEH
oauH rpaduk Sii, TO U3MEpPEeHHs Sp1 MPHUCYTCTBYIOT, a
U3MepeHus: Sip u Sy — OTCYTCTBYIOT. OTCYTCTBYIOIIHE
S-mapameTpsl IOMONHAIOTCS HYJISIMU B (aiine.

Ecnu BKIIIOUEHA MOJIHAS ABYXIIOPTOBAs KAIMOPOBKA, TO
B KaHaJIe OCYLIECTBISIOTCS M3MEPEHMs BCEX UYEThIpeX
S-mapameTpoB, HE 3aBUCUMO OT 4Kcia rpauKoOB.
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daiina tuma Touchstone cocToMT W3 KOMMEHTAapHEB, 3arojOBKa W CTPOK JAHHBIX.
KommenTapun HaunHaroTCs ¢ cuMBOJIa «!». 3aroJ0BOK HAUMHAIOTCSL C CUMBOJIA «#».

dopmar ¢aiina Tuna Touchstone s oJHONOPTOBBIX U3MEpeHHt *.S1p:

I Comments

# Hz S FMT R Z0
FIO1 {Su}” {Su}”
F[11  {Su}” {Su}”

FINI  {Su:}”  {Su}”

dopwmar ¢aiina tuma Touchstone s AByXmopToBbIX H3MEpPEeHUiT *.S2p:

1 Comments

# Hz S FMT R ZO

FIO1 {Su}” {Su}” {Sa}” {Sa}” {Sw2}” {S2}” {S22}" {S=}”
FI11  {Su}” {Sud” {Sad” {Sad” S}’ {S2}” {822} {Sz2}”

FINI  {Suu}”  {Su}” {Sa}” {Sa1}” {Si2}” {S12}” {S22}" {S22}”

Hz — eauuuip u3Mepenus yactorsl (kHz, MHz, GHz)
FMT — ¢opmat naHHBIX:
= RI — gelficTBUTEIbHAd U MHUMAS YacCTh,
=  MA — JMHeiHas aMIUIUTY/a U ¢as3a B rpajaycax,
= DB - jorapuMrueckas aMIUTUTY/a B Aeir0Oenax u ¢asa B rpaaycax.
Z0 — 4HCIIOBOE 3HAUCHUE CHCTEMHOI'O COMIPOTUBIICHHUS
F[n] — gacrora uaMepeHnus B TOUKe N
{.}” — {peanpnas yacts (RI) | TuHeiiHas ammmtyaa (MA) | morapudm. ammuryna (DB)}

{.} — {muumas gacts (RI) | pa3a B rpamycax (MA) | pasa B rpamycax (DB)}
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1. COXPHIICIIMC COCTOSAHHA U JaHHBIX

Oyukius coxpaHeHus (aiiyoB JaHHBIX B ¢opmare Touchstone mnpumenuma K
OTIeNbHBIM KaHanmaMm. Ilepen wucmosib30BaHMEM JaHHOW (YHKIHUU BBIOEpHUTE
aKTUBHBINA KaHAaJ

7.4.1 Tlopsimok coxpaneHus ¢aitioB naHHbIX (hopmata Touchstone

- BBI6epI/ITC TUIT COXpPAaHCHH, HaXKaB MNPOTrpaMMHBIC
opT: ) KHOIIKH.

Touchstoun

COXpaHMTb/BOCCTaHOBMTb > COXpaHVITb AaHHble B

1-MopT (s1p) danne Touchstone > Tun > 1-MopT (s1p) | 2-NopT (s2p)

#® Z-MopTais2p)

COXpaHHTE Ecnu BbIOpaH OAHOMOPTOBBIA THUIT COXpPAHEHUS, TO
,.'_'l,a?Hl:.lEi-E:rlilEﬂ;l.ﬂE BEIOEpUTE HOMEp IMOpTa OJHOMOPTOBBIX H3MEpPEHUI
oUCcnstone
IIPOrpaMMHBIMHA KHOIIKAMU.
Bb::ﬁDaTb I'ID}DT CoxpaHutb/BoccTaHOBUTL > CoOXpaHUTb QfOaHHble B
Anasip
1 danne Touchstone > BbibpaTtb nopT (ana sip).

Touchstaune Jins  BeiObOpa  (opMmaTa JaHHBIX —  HAXKMHUTE
Lormal IPOrpaMMHBIE KHOTIKH:

RI - pean, [MHAM,

COXpaHMTb/BOCCTaHOBMTb > COXpaHVITb AaHHble B

® RI - pean.frinn, danne Touchstone > ®opmar > Rl | MA | DB

M& - nkH. fhaza

CE - nor./daza

COXpEaHHTE I[JISI COXpaHCHUA (I)afma Ha JOHUCKC — HAaXMHUTC

AdHHEIE B dharne MPOrpaMMHBIE KHOIKH:
Touchstone

COXpaHMTb/BOCCTaHOBMTb > COXpaHVITb AaHHble B

COxpaHHTE c¢darne Touchstone > CoxpaHuTtb damnn...
dann. ..

B oTkpeiBmieMcs (aiiloOBOM JUANIOTe BBEIUTE HMS
¢aiina.
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8 CucrtemMHbBIC yCTaHOBKU

8.1 HauanpHast ycraHoBKa

HauansHas YCTaHOBKAa CIHYXUT i1 TPUBCACHUA H3MCPUTCIIA B H3BCCTHOC
(HayaIbHOE) COCTOSTHHE.

3HaueHUS napamMeTpoB HU3MCPUTCIIA, YCTAHABIIMBACMBIC B IIPOLCAYPC HadalbHOM
YCTAaHOBKH NPUBCACHBI B IPHUJIOKCHUN 1.

I[HSI NPpUBCACHUA U3MCPUTCIIA B HAYAJIbHOC COCTOSIHUC
YCTAHOBKA — HAKMUTC MMIPOrpaMMHBIC KHOIIKH

HaqaneHan

Cucrtema > HayanbHas yctaHoBka > [la.
Aa

B momudukanun wmismepurens «O63op - 304» mns
n HAYaJIbHOW YCTAHOBKH BO3MOXKHO Ha)XKaTh alllapaTHYO
KJIaBHITY Preset, 3aTeM IPOrpaMMHYIO KHOTIKY [a.



8.2 Hacrpoiika u BeiBOA rpadikoB

JlaHHBIA pa3fen OMUCHIBACT TMPOLEAYPY pacleyaTKd M COXpaHeHus B (aiiie
rpadUuecKuX JaHHBIX.

[Tponienypa pacnedaTKy BKIIIOYAET dTal MpPeABAPUTENBHOTO MPOCMOTpa Ha IKpaHe.
Bo Bpems mnpenBapUTEIbHOTO MPOCMOTPA TOJIH30BATENbF HMMEET BO3MOXKHOCTD
COXpaHMTb rpaduueckre JaHHbIe B daiine.

[IpenycMoTpeHa BO3MOXKHOCTH pacredyarku rpadukoB yepe3 TpH Pa3IHMUHBIX
IpOTpaMMBbl — areHTa NeyaTH:

* [Iporpamma MS Word;
* [Iporpamma npocmoTpa u3o0paxenuit Windows;

= BcrpoeHHas nporpaMma Ieyary.

[Ipumeuanue [Mporpamma MS Word pomkHa OBITH ycTaHOBJICHA B
cucteme Windows.

IIpumeuanue Berpoennas mporpamma meudaTu TpeOyeT, 4YTOOBI B
Windows Obu1 ycTaHOBJICH XOTS ObI OJIUH TIPUHTEP.

[IpenycMoOTpeHsl creaylomue BapuaHThl MpeoOpa3oBaHMs LBETA Mepell INepenadyen
M300pakeHusI MPOrpaMMe — areHTy MevaTu:

* Her npeoOpa3oBanus (medaTh B I[BETE);
* [IpeoOpa3oBaHue B rpaialliy CEPOTo LBETA;
= JIpeoOpa3oBaHue B YepHO — OCIIBIi IBET.

[IpenycmoTpeHa BO3MOXXHOCTh HHBEPTHPOBAHUS H300pakeHUs mepes mepenadeit
n300pakeHUsI IporpaMMe — areHTy nevaTH.

[IpenycMoTpeHa BO3MOXHOCTh J00aBIE€HHs TeKylled JaTkl W BPEMEHU B
n300pakeHue nepe nepenadeii n300paxeHus IporpaMMe — areHry.

Jlnst pacriedaTtku TpauKoOB — HAXMHUTE MPOTrpaMMHBIE
CHCTEMA KHOTIKU

Cucrema > lNeyatsb.

Mevyate
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Bribepure BapuaHT npeoOpa3oBaHus 1[BETA
n300pakeHUs] Ha)KaB TNPOTPaMMHYIO KHONKY LiBet
nevarm:

LEeT neqatH |
YepHo-Denan

. LBeTt

. LUkana ceporo

- YepHo-6enbin
| VHEEpTHROESTE VYcraHoBUTE UHBEPCHIO U300paXKeHust pu
co: a2 HE0OXOIUMOCTH.
{ Mevare aaTan VceTaHoBMTE  I€YaTh  BPEMEHM M JaThl  IIpH
BREns HE0OXO0TUMOCTH.
MeHats HaxmuTe O1HY M3 TpeX MPOrPAMMHBIX KHOIIOK IS
M3 Word riepeiauy H300paKEHUs! IPOrpaMMe — areHTy MeYaTH.
Mevyate
Winshell
Mevate
Embedded
8.3 Br160p ncTouHMKA OMIOPHOM YaCTOTHI

W3mepurenb UMeeT BO3MOKHOCTh Pa0OTHI KaK OT BHYTPEHHETO, TaK U OT BHELIHETO
ucTOYHMKa omnopHoM wyactoTel 10 MIn. HauanbHas ycraHOBKAa H3MEpHUTEINS
COOTBETCTBYET paboTe OT BHYTPEHHEI'0 UCTOYHMKA OMOPHON YaCTOTHI.

[lepexirouenne pexxuMa pabOTBHl OT BHYTPEHHETO WJIM OT BHEIIHETO HCTOYHMKA
OTIOPHOM YaCTOThI OCYILIECTBIISICTCS IPOI'PAMMHBIM CIIOCOOOM.

JUtsl epeKItoYeHns] UCTOYHUKA ONOPHOM 4acTOTBI —
HacTpokikn HaKMUTE [IPOTPAMMHBIE KHOIIKH:

Cucrtema > Hactpouku > UcT. onopebil.
MeT. onopel
BHy TpEHHHA
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8.4 OTkIII0YeHUE CUCTEMHOM KaTuOpOBKU

[Ipu BbIMycKE C  TOPEANPHUATHA-U3TOTOBUTENS  NpUOOp  Kamubpyercs u
KaTMOpOoBOUHBIE KO3(PMUIIMEHTHI COXPAHSIOTCS B MOCTOSHHOM mamsiTH npudopa. [o
YMOJUYAHUIO TPUOOP OCYIIECTBISIET HAYaJIbHYIO KOPPEKIHUIO H3MEPAEMBIX S-
napaMeTpoB Ha OCHOBAHUU 3aBOJICKOM KanuOpoBKU. Takas kaanOpoBKa Ha3bIBACTCS
CHCTEMHOHU KaTHOPOBKOM, a KOPPEKLUs OUIMOOK — CUCTEMHOI KOppeKLuei.

CucrteMHasi KoOppekuusi oO0ecreuuBaeT HayaJbHOE 3HAUCHHE U3MEPAEMBIX S-
napaMeTpoB /10 TPOBENIEHHs KaJIMOpOBKM mpubopa mosib3oBaTteneM. CucreMHas
KaJTMOpOBKa OCYILIECTBISETCS IO IUIOCKOCTH (H3MUYECKUX DPAa3beMOB IIOPTOB Ha
nepeHed MaHelu U He MOXKET YYUTHIBATh COCAUHUTEIbHbIC Ka0eIu U Jpyrue LenH,
UCTOJb3yeMble Ml TMOAKIIOYEHHs HCcleayeMoro ycrpoiicra. [lorpemrHocts
u3MepeHuil 6e3 KaTuOpOBKH MprOOpa U U3MEPHUTEIBHOM YCTAaHOBKH, IPOU3BOIUMOM
M0JIb30BaTEIeM, HE HOPMHUPYETCSI.

OOBIYHO CcHUCTEMHasi KOppEKLUs He TpedyeT OTKIIOYEHHUS IMPHU OCYIIECTBICHUU
KaTMOPOBKH U TOCJIEIYIONINX U3MEPEHHIH.

CucteMHasi KOPpEKIUsI MOXET OBbITh OTKIJIIOYEHA II0JIb30BaTeNIeM IpU YCIOBUU
IIPOBEACHUS MOJb30BaTENEeM HajJIexaed kamuOpoBku. [Ipu 3TOM MOrpenIHoCTb
U3MEPEHUH OIpeesieTcs: KaTMOPOBKOM MOJIb30BaTENsl U HE 3aBUCUT OT COCTOSIHUSA
CHUCTEMHOW KOppeKIuH. EquHCTBEHHOE MpaBUio, KOTOpoe HEOOX0AUMO COOJII0IaTh
— 9TO OTKJIIOYEHHE/BKIIIOUYCHHE CUCTEMHONW KOPPEKIMU J0 MPOBEACHUS KaTUOPOBKU
MoJIb30BaTeNsl € TeM, 4YTOOBl KamuOpoBKa U  MOCIEAYIOIIUE H3MEpEHHUs
OCYILECTBIISUIUCH B OJJUHAKOBBIX YCIOBUSX.

HpI/I OTKJIIOYECHUH CHCTEMHOM KOppCKOHU  IIOJIb30BATCIICM, HHIUTOHUPYCTCA
COOTBETCTBYIOIICC MPCAYIPCIKICHUC B CTPOKEC COCTOAHUSA U3MCPUTCIIA.

ILHSI OTK/IIOYCHUA u MMOBTOPHOT'O BKJIFOUCHHUA

HacTporit CUCTEMHON KaTMOpOBKM — HAXKMUTE MPOrPAMMHBIC
KHOTIKH.
CHCTEMHAA KOp. CucTtema > Hactpoiku > CuctemHas Kop.

Brn.
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8.5 Hactpoiika 3ByK0BO#l CUTHAIM3ALIUN

B usmepurene npeaycMOTpeEHBI ABa BUAA 3ByKOBOW CHUTHAJIM3ALMH, KOTOPbIE MOTYT
OBITh OTKJIFOUEHBI 110 Pa3/ICTbHOCTH:

* Cuenan 3asepuienuss — CIYKUT Al CUTHAIU3aLUM O HOPMajIbHOM
3aBEpILIEHUH U3MEPEHHUsI Mep NPU KAINOPOBKE.

»  Cuenan npedynpedcoenus — CIYKHT s CHUTHAIH3AIUH O
BO3HUKHOBCHUHU OIIMOOK, WJIM OTPHUIATEIbHBIX PE3yJbTaTOB TECTa B
JOMYCKOBOM KOHTPOJIE.

_ JIns OTKITFOUEHHUS. M TIOBTOPHOIO BKJIFOUEHUS 3BYKOBOU
|:}-1rH.é|_m-1_ AlHA CUTHAJIM3allUU — HAXKMHUTEC IPOTPpaAMMHBIC KHOIIKH.

Cucrema > Hactpoukm > 3ByKoBasi CUrHanusaumsa >

CHrHan sasepL, CurHan 3aBepLu.
Btn.
Cuctema > Hactponku > 3ByKoBasi curHanusauus >
TecT cHrHana Curxan npeaynp.
SaEEpL,

JIns ucnpiTaHusA 3BYKOBOM CHUTHAJIM3ALMU — HAKMUTE

CHrHan npeAynp. IIPOrpaMMHBIC KHOIIKH.
Ekn.
Cucrema > Hactpoukm > 3ByKoBasi CUrHanusaumsa >
T (e TecT curHana 3aBepLu.
NpeAYnp.

Cucrema > Hactpoukm > 3ByKoBasi CUrHanusaumsa >
TecT curHana npegynp.
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8.6 CeteBble HACTPOUKH

CereBble HACTpOMKM CHyXaT I pa3pelieHHs  YAAJICHHOTO  YIpaBJICHHS
uzMepureneMm Mogudukanun «O63op — 304» yepes cetb o npotokory VXI-11.

Jns  paspemieHuss /  3ampemieHHs  YAQICHHOTO
HacTRaFEH YOpaBJICHHUA HU3MCPUTCIICM 4YCPE3 CCTh IO HNPOTOKOIY
VXI-11 — Ha)xMuTE IPOrpaMMHBIE KHOIIKH:

C_ETEELIE

val-11 Cuctema > Hactpoiku > CeTeBble HacTponku > VXI-11.
L )
[Mpumeuanue V nanieHHOE yIpaBeHHUE U3MEPUTEIEM B OJUH MOMEHT

BpEMEHU BO3MOXKHO TOJIBKO IO OJJHOMY UHTEP(EHCOB:
GPIB unu cers.

[ToppobHee 00 ymaneHHOM YIpPaBICHUU H3MEPHUTEIEM
cMOTpH Pyxosoocmeo npocpammucma.

8.7 Hactpotiku GPIB

Hactpoiiku GPIB cnyxat ans pasperieHus U HaCTPONKU yJaJ€HHOT'O YIpPaBJICHUS
u3Mepurenem Mmoaudukanuu «O63op — 304» yepes nunrtepdeiic GPIB.

JUis  paspemieHdst /| 3ampemieHus  yAaICHHOTO
HacERoHELCHIE yIpaBJieHus: u3MeputeneMm depe3 unrepdeiic GPIB —
HaXXMHUTE MPOrPaMMHbIE KHOIIKH:

SPIB CucTtema > Hactpoiiku > Hactpouku GPIB > GPIB.
TEN,

Jlns yctaHoBKH anpeca uaMepurens Ha muHe GPIB -

GPIE aapec
17 Ha)XMHUTE IIPOrpaMMHEIE€ KHOIIKH:
Cucrema > Hactponku > Hactpomnku GPIB > GPIB agpec.
[Ipumeuanue VY aneHHoe ynpaBJIEHHE U3MEPUTEIEM B OJUH MOMEHT

BpEMEHU BO3MOKHO TOJIBKO IO OJJHOMY MHTEP(EHCOB:
GPIB unu cers.

[TonpobHee 00 ymaneHHOM YIPaBICHUU H3MEPHUTEIEM
cMOTpH Pyrxosoocmeo npocpammucma.
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8.8 Hacrpoiika naTEpdeiica
[IpenycMoTpeHsl Cleayromre HacTpOiku nHTepdelica moab30BaTENS

= JlepexitoyeHrEe NOTHOIKPAHHOTO MIIM OKOHHOTO PEXHMA WHAWKALIUU
= Hacrpoiika 1Bera:

» Jlunwii rpadukoB

= JIuHunii mamMAaTu

= @oHa u ceTku rpaduKoB

*  @onHa 1 mpUPTa CTPOKHU BCIIOMOTATEIBHOTO MEHIO
=  CTWiIb U TOJIIHHA.

» Jlunwii rpadukoB

= JIuHunii mamaTu

= Certku rpadukoB
= Pa3mep mpudra:

= JIporpaMMHBIX KHOIIOK

= (OkHa KaHajna

=  CTpOKH COCTOSIHUA KaHaia

=  CTpOKH COCTOSTHUSI U3MEPUTEIS
* HuBepcus upera obmactu rpadukos
*  BBIKIIIOYEHHE CTPOKH BCIOMOTATEIbHOTO MEHIO
*  BpIKIIOYeHUE CTPOKH OLU(POBKH OCH CTUMYIIOB (X)
*  Tun oundpoBku ocu u3mepsieMbix 3HadeHuit (Y)

*  BrIKIIOYEHO

*  AKTUBHBIU Tpaduk

= Bce rpaduku

IIpumeuanue Hactpoiiku uaTepdeiica moyip30BaTesst COXpaHIIOTCS B
NOCHEeNYIOIMX  ceaHcax  paboThl  WM3MEpUTEIs.
JIOTIIOJIHUTENIBbHBIX HAXKaTUM KHOIIOK I COXpPaHEHUs
TEKyLIMX HAacTpoeK uHTepdeiica He Tpedyercs.
IIpengycMoTpeHa  BO3MOXHOCTb ~ BOCCTAHOBIICHUS
3aBOJICKMX HAcTpoeK HHTepdeiica  crnenuanbHON
KHOIIKOM.

255



OACTES

HHAHK. UMK

MonHEH 3kpaH

UeeT
TNHHHMK A aHHEX

KpacHeIA
255

JEneHEIA
255

UeeT
TNMHHKK NaMATH

KpacHeIA
127

JEneHEIA
127

UeeT
PoH

KpacHeIA
0

JEneHEIA
]

CHHHA

1]

8. CucremMHEbIE YCTaHOBKHA

I[HSI NEPCKIIOUCHUA  MCIKAY  IMOJHOSKpPAHHBIM U
OKOHHBIM peKuMamMu pa6OTLI - HaXMHUTC
IIpOrpaMMHBIC KHOIIKH.

MUuaukauma > CeoncTtBa > MonHbIA 3KpaH.

I[JISI U3MCHCHUS LIBETA aKTHUBHOT'O I' pa(bmca — HaAXMUTC
IIpOrpaMMHBIC KHOIIKH.

UHaukauma > CeoncTtBa > LiBeT > JIMHMKM AaHHBbIX

3areM BBEIUTE 3HAYECHUS IIBETOBBIX COCTABJISIOIINX OT
0 mo 255.

H3MeHeHue 1IBeTa aKTUBHOI'O rpa(bmca, BJIMACT Ha BCC
Fpa(bI/IKI/I C TCM K€ HOMCPOM B pPa3JIMYHBIX KaHaJaX.

I[JISI U3MCHCHHUA LIBE€TA IMaMATH aKTHBHOTO T pa(bm(a -
Ha)XMHTEC IPOrpaMMHbBIC KHOIIKM:

UHaukauma > CeoncTtBa > LiBeT > JIuHMu namatu

3areM BBEIUTE 3HAYECHUS I[BETOBBIX COCTABJISIOIINX OT
0 mo 255.

H3MeHeHue 1IBeTa NaMSATH aKTUBHOI'O I‘pa(l)I/IKa, BIIMACT
Ha BCC I‘pa(l)I/IKI/I C TEM K€ HOMCPOM B pPA3JIUYHBIX
KaHaJlax.

Jns u3menenusi nupera (oHa Tpaduka — HAKMUTE
IIPOrPaMMHBIE KHOTIKH:

Unaukaumsa > Ceonctea > LiBet > PoH

3areM BBEIUTE 3HAYECHUS I[BETOBBIX COCTABJISIOIINX OT
0 mo 255.
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KpacHeIA
160

JEneHEIA
160

CHHHA
164

THHH

CTHAE AaHHELX
CnnawWHGH

Tonw, AaHHE
1

CTHME NaMATH
CnNaWHGH

Tonw, NaMATH
1

CTHRE CETEM
CnnawWHGH

Pastep wpHbTa

FHOMKK
11

OKHO KaHana
11

COCT, KaHana
11

COCT. NpHbopa
11

8. CucreMHbBIe YCTaHOBKH

JUis M3MEHEeHHs LIBeTa CeTKU TIpa(uKOB — HaKMHUTE
IIPOTrPaMMHBIE KHOIIKH:

UHaukaumsa > Ceonctea > LiBet > CeTka

3arem BBCAUTC 3HAUYCHHUA LIBETOBBLIX COCTABJIAIOIIHNUX OT

0 mo 255.

Jlis u3MEHEeHHsl CTHIsS W TONIIMHBI TpadUKOB —
Ha)KMUTE ITPOTPAMMHBIE KHOIIKH:

Uuaukaumsa > Ceonctea > JIuHMKU > CTUNb AaHHbIX

Mugukauma > CeoucTtea > JlIuHum > Tonw,. gaHHbIX

ILJBI HU3MCHCHHA CTHUJIA U TOJIIIHNHBI I‘pa(bI/IKOB nmamMsTHu —
HaXMMTEC [IPOTrPaMMHBIC KHOIIKH .

UHaukaumsa > Ceonctea > JlIuHum > CTunb namaTn

Uuaukaumsa > Ceonctea > JlIuHum > Tonuw. naMmaTn

JUis m3MeHEeHHsI CTWIISL CEeTKH TpapHUKOB — HAXKMUTE
IIPOTrPaMMHBIE KHOIIKH:

Uuaukaumsa > Ceonctea > JluHum > CTUNb ceTKu

Jlnist u3MeHeHus1 pa3Mepa mpudTa Ha KHOMKAX, B OKHE
KaHaja, B CTPOKE COCTOSHHUS KaHaja WIH B CTPOKE
COCTOSIHUSL TNpuOopa — HaXMUTE MNPOTrpaMMHBIE
KHOITIKH:

MHpgukauma > CBoncTtBa > Pasmep wpudTta > KHONKK

MHgukauma > CeoucrtBa > Pasmep wpudta > OKHO
KaHana

Mugukauma > CeomctBa > Pasmep wpudrta > Cocr.
Kanana

Mugukauma > CeouctBa > Pasmep wpudrta > Cocr.
npubopa

Paszmepa mpudta n3mensiercs ot 10 go 13.
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OACTES

HHAHK. UMK

MHESPT, UEET

Brn.

HHAHK. UMK

CuHbpoEka
rOpHz,
Brn.

CuHppoEKa

AKTHE, rpadkik

OTER,

® AKTHE. rpadki

Bre rpadmkm

HavaneHeIE
WCTAHOEKH

8. CucremMHEbIE YCTaHOBKHA

Jliss uHBepTUpOBaHMS LBeTa rpaduyeckoil obnactu —
HaOKMUTE TMPOTPAMMHbBIC KHOTIKH:

Uuaukauma > CeoncrtBa > MHBepT. UBeT.

I[JISI BKJIIOYEHHUST |/ BBIKIIFOYEHHS CTPOKHU BCPXHETO
MCHIO — HOKMUTE IIPOTrpaMMHBIC KHOIIKM:

Muaukauyma > CeoncrtBa > CTpoKka MeHHo.

Jns BriaroueHus: / BBIKIIOYEHHST CTPOKH OLU(PPOBKH
ocu ctuMynoB (ock X) — HaXMHUTE IPOrpaMMHBIC
KHOTIKU:

UHaukauma > CeoncrtBa > OuuncpoBka ropus.

Jus BbIOOpa THIa OIU(PPOBKUA OCH H3MEPAEMBIX
3HaueHMi (0ch Y) — HAKMUTE MPOTrpaMMHBIC KHOIIKH:

MHgukauma > CeouctBa > OuucpoBka BepT. >

BbikntoyeHo | AKTMBHbIN rpadmk | Bce rpacmkn

Jos BOCCTaHOBIICHHS 3aBOJCKHX HAacTPOEK
uHTepdeiica — HAKMUTE MPOrpaMMHbIE KHOTIKU:

Muaukaumsa > CeolicTBa > HavyanbHble yCTaHOBKM!.

8.9 OTkiroueHrne 0OOHOBJICHUS DKpaHa

OOHOBIIEHHE PKpaHAa MOXKET OBITh OTKJIIOUEHO JJIsI YMEHBIICHUS BPEMEHH IHKIIA
cKaHMpoBaHUA. JlaHHAs BO3MOXKHOCTh MOXET OBITh MOJIE3HA NpPU yJAIEHHOM
yrpasieHuu u3mepurenem yepes uarepdericel GPIB, LAN miim COM/DCOM.

MHAHE LKA

CIAHOBNEHHE
Brn.

I[J'I?I OTKJIIOUCHHUST OOHOBJICHUS OKpaHa — HaXMHTC
IIPOrpaMMHBIC KHOIIKH.

UHaukaums > O6HOBREHMe.
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[Ipumeuanue [Ipenynpexaenue 06 OTKIIOUECHIUH 0OHOBIJICHHS SKpaHa

WHIULUPYETCS B CTPOKE COCTOSHUA HU3MEPUTEIA
«OOHOB. OTKI».
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8.10  Hacrpoiika n3MepuTesss MOIITHOCTH

K wu3Meputento MOXXHO MOAKIIOYHTH BHEUIHUNA HW3MEPUTETb MOIIHOCTH JUIs
KaJTMOPOBKHM MOIIHOCTH MOPTOB. MI3MepHUTEIh MOIIHOCTH MOAKIIOYACTCS K Pa3beMy
USB =enocpencresenno, win depe3 nepexoq USB/GPIB. TpeOyercs ycraHoBka
POrpaMMHOTO O0eCleYeHus: H3MEpUTENss MOIIHOCTU. [IpuMepsl NOIKIIOUEHUS
M3MEPUTENsI MOIIHOCTH MOKa3aHbl Ha pucyHkax 8.1 u 8.2. Cnucok noaaep:KkuBaeMbIx
M3MEpUTENel MOIIHOCTH MpHUBEICH B Tabmuie 8.1.

USB

000000000000

U3meputenn Fl
USB/ UL CeH
GPIB GPIB cop

000000000000

Pucynok 8.1 ToaximroueHrne u3MepuTelisi MOIHOCTU K mpudopy O630p-304
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USB

OBZOR-804/1 f2ni™

L LR A

B30 103 W Saks ity 2411

USB

OBZOR-804/1 f2ni™

@

0 i

A 28 B8 0 e e e T

Power Meter I:I
USB/ Sen
GPIB GPIB sor

| | | |

Pucynox 8.2 INoaxiroueHune uaMepuTessi MOIHOCTH K nprudopy O0630p-304/1
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Tabnuna 8.1 Cincok moaepKUBaeMbIX U3MEPUTENE MOIIHOCTH

Wsmepurens OGo3HayeHUE B Tun USB JomonHuTensHoe
MOIIHOCTH porpaMme MOJKIIOYEHUsI | TPOrpaMMHOE oOecIieueHHe
Cencopsl cepuu R&S NRP-Z (bupMeHHBIH 1. Rohde&Schwarz
NRP-Z ¢upmsr sensors amantep NRP- NRP-Toolkit
Rohde&Schwarz Z4
6e3 6a3oBoro O10Ka. Rohde&Schwarz
RSNRPZ  Instrument
Pexomennyercs driver
NRP-Z51
Uzmeputens R&S NRVS Apnantep dupmMeHHBIN
MOIIHOCTH (PUPMBI GPIB/USB IpaiiBep  ajamnTepa
Rohde&Schwarz GPIB/USB
NRVS 6a30BsbIit
0JI0K U ceHcop YHuBepcanbHas
NRV-Z51 nmu oubmuoreka  VISA
NRV-Z4 agvisa32.dll
Jlns BeIOOpa W3MEpHUTENs MOIIHOCTH — HAXKMHUTE

MsMEpHTENE

MOLWHOCTH IIPOrpaMMHBIC KHOIIKH:

Cuctrema > Hacrtponku > HacTpouMku wusmepurens

R&s NRP-Z2
Sensors (USE)

MOLUHOCTN >
sensors (USB) | R&S NRVS (GPIB)

Usmeputenb mowHoctn > R&S NRP-Z

® RES MNRYS (GPIE)

Ecnu ucnons3yercs m3amepurens momHoctd ¢ GPIB
untepdeiicom, ycranosute anpec GPIB mate, u
aZipec M3MEPUTENs] MOIIHOCTH Ha IIMHE C IOMOILBIO
IIPOrpaMMHBIX KHOIOK:

HacTpokkk

HIMEQHMTENA
MOLWHOCTH

GPIE nnata
0 Cuctema > Hacrtponku > HacTpouku wusmeputens
MowHocTtu > GPIB nnarta
GPIE aapec Cuctema > Hactpouku > HacTpoitkn u3smeputens

7 moluHocTn > GPIB agpec.

[Iporpammuas kHomka WUH. o ceHcope CIIYKUT s
MPOBEPKU IMPABMIBHOCTH MOAKIKOYEHHUS U HACTPOUKH
u3MepuTens MoOIHOCTH. OHa BBIJAET THUII CEHCOPa,
€CJIM YCTEIIHO YCTAaHOBJICHA CBSI3b MEXKIY MPHOOPOM U
U3MEPUTEIEM MOIIHOCTH.

lMHg. 0 ceHcope
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9 TexHuyeckoe 00CTyKUBaHNE U3MEPHUTEIS

9.1 BBenenue

Hacrosimumii  paspen PO ycraHaBnuBaeT MOPSJOK M IMpaBUiIa TEXHUYECKOIO
00CITy>)KUBAaHUS U3MEPHUTENSI KOMIIJICKCHBIX KOA((UIIMEHTOB Mepejayy, BHIIOJIHEHUE
KOTOPBIX 00ECTIeYNBAET MOCTOSIHHYIO TOTOBHOCTh U3MEPUTENS K padoTe.

9.2 OO6mue ykazaHus

Texuuyeckoe 0OCTy)KMBaHHWE HM3MEpPHUTENS  3aKIIOYaeTcs B MOJJCPXKAHUU
anmapatypel B paOoueM COCTOSHUH, B pPETYISIPHOM KOHTPOJE TEXHHUYECKHX
XapaKTepUCTUK IyTEM TMPOBEJACHUS NPOPHUIAKTHUECKUX pabOT, KOHTPOJIBHBIX
MPOBEPOK M NPOPHUIAKTHUECKUX MPOBEPOK PabOUMX ATAJOHOB, BXOISAIIUX B COCTAB
U3MEPUTEIIS.

9.3 VYkazanue mep 0€301acHOCTH

[Ipu pabote ¢ wusMeputTeneM HEOOXOAUMO coOmoAaTh Bce OOIIMe Mepsl

0€301acCHOCTH, OTHOCSIIMECS K amnaparype, paboTaromeil OT ceTH ¢ HampsKeHUEeM
220B.

K pabote ¢ u3mepurenem MOTyT ObITh TOMYIICHBI JIUIIA, POLIEANTNE HHCTPYKTAXK IO
TEXHUKE 0E30IIaCHOCTH.

[Tpubop oTHOCHTCA K 1 KJIacCy 3alUTBl OT MOPAXKEHUS ICKTPUUYECKUM TOKOM IO
I'OCT P 51350-99 co mHypoM COETUHHUTEIBHBIM C 3a3EMIISFOIIUM IIPOBOIOM.

3azemiieHue npuOopa NPOU3BOIUTCA Yepe3 LIHYp COCIUHUTEIbHbIH, MOIKI0YaeMbIi
K CETEeBOMY COCIAMHHUTENI0 NpuOOpa W TPEXMONOCHOH po3eTke certu. Cremyer
MIPOBEPATH HAIC)KHOCTD 3a3eMJICHUS IPU TOIKIIOYCHUH TPUOOpa K CETH.

3anpemiaercs MOACOCAHHATH (IIEPECOCMHATh) TOKOHECYIIHE COSIMHHUTEIILHBIC
Ka0enu Mpy BKIIOYCHHOHN anmaparype.

JIr060#1 pa3phlB JTUHUM 3alIUTHOTO 3a3eMJICHUS IpU OOpBIBE MPOBOJHUKA BHYTPHU
npubopa, WIM B COCIMHUTEIBHOM IIHYpe, WJIM IpPH HAPYIICHUH KOHTAaKTa B
pasbeMax MOXET cjenarh MNpuOop OMAaCHBIM, JII0OOE OTCOSAMHEHHE 3a3eMIICHUS
3alpelIeHo.

[Tpu skcrutyaranuu npuOOpa BEHTHIALMOHHBIE OTBEPCTUSI HA KOpIyce mpudopa He
JOJDKHBI 3aKpBIBaThCs npeaMeTaMu. OCMOTpP MPOBOAMTH TOJBKO MPU OTKIFOUEHUH
npubopa OT ceTH nuTaHus ¢ mnomolnelo nepekmodatens POWER  (cets),
pacIioJIOKEHHOTO0 Ha TMepeqHeld NaHeId HW3MEepUTeNs, M OTCOeIMHEHHM Kabess
MUTAHUS CETH IEPEMEHHOTO TOKa.



9.4 [Topsimok mpoBeieHNs TEXHUUECKOTO 00CITyKUBAHUS

Ilepen mpoBeneHHMEM TEXHHUYECKOTO OOCTYXMBAHHUS CIEAYEeT TOATOTOBUTH
HEOOXOIUMBI HMHCTPYMEHT, NMPUHAICKHOCTH M MaTepuaibl. MHUHIET, OTBEPTKY,
MSTKYIO KUCTh, CIIUPT 3TUJIOBBIM PeKTU()PUKOBAHHBIH, BETOIIb, 0513b, MAPIIIO.

[Ipy HEmoOCpeaCTBEHHOM HCHOJIB30BAHUM NPUOOpPa MO HA3HAUYEHUIO MPOBOIATCS
CIIEYIOIINE BUABI OOCITY)KUBAHU:

= xoHTpOJbHBIH ocMoTp (KO)
= TexHHYeckoe oOcyxuBanue 2 (TO-2).
[Tpu kpaTkoBpeMeHHOM xpanenuH (10 1 roxa) mpoBoaurcs KO.
[Tpu amutensHOM Xpanenuu (0osee 1 roaa) mpoBoOISITCS:
* TtexHHYecKoe oOcayxuBanue 1 npu xpanenun (TO-1x);
"  TEeXHMYEeCcKoe 0OCITy)KuBaHUE 2 MIPU XPAHCHHH.
[Tpu KOHTPOIBHOM OCMOTPE OCYIIECTBIISIOTCS:
"  [pOBEpKa KOMIUIEKTHOCTH

" BHEUIHUH OCMOTp Ul IIPOBEPKUM OTCYTCTBHMS MEXaHUYECKUX
MIOBPEXKACHUM, LEJIOCTHOCTH H30JIALMOHHBIX U JIAKOKPAaCOYHBIX
NOKPBITUH; MCHOPABHOCTH COEAMHUTEIBHBIX TPOBOJOB, Kabenen
[IATAHMs], 3a3EMJICHU.

TO-2 Bxitoyaer B ceOsi:
"  KOHTPOJBHBIM OCMOTD;

" qmpoBepka (DYHKIHMOHUPOBaHHS U3MepuTesiss (IPOBOIUTCS  TPHU
MOJIFOTOBKE M3MEPUTEIISI K MCIIOJIH30BAHHUIO 110 HA3HAUCHHUIO);

" [POTUPKY KOHTAKTOB  JJIEKTpuueckux pazeemoB u CBUY
COCIUHUTEIIEH,;

" [IPOBEPKY IIPaBUIBLHOCTHU BEICHHUS SKCIUTyaTallUOHHON JOKYMEHTALUU

ON);
"  [IpoBEpKY pabOTOCHOCOOHOCTH OTENBHBIX Y3JI0B U OJIOKOB,;

* TO-2 coBmemaercs ¢ MEPUOJUUECKON MOBEPKOH U MPU MOCTAHOBKE
Ha NJIMTCIIBHOC XpaHCHHUC,

" BCKpHITH NPUOOP M BBINOJHUTH CJEAYIOUINE NPO(UIAKTHUECKUE
paboThI:

"  YJAJUTh NBUIb CTPYEH CKATOTro BO3/yXa,

®  OPOBECPHUTH KPEHIICHUS y3JI0B, COCTOSIHUEC MIACK,
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" [POBECTU NEPUOTUUECKYIO IOBEPKY;
"  3aKPBITh KPBILIKY;
"  ymakoBaTh Mpuoop.
TO-1x npoBoautcs 1 pa3 B roj U BKIIIOYAET B ceOsI:
"  [POBEPKY HAIMYHUS NMPUOOpPA HA MECTE XpaHEHHUS,
" [pOBE/EHHE BHEUIHEIO OCMOTPa COCTOSIHUS YIAKOBKU;
" TPOBEPKY COCTOSHUS yueTa U YCIOBUN XpaHEHUS,
" [POBEPKY MPABHIBHOCTH BeaeHHUs D/
TO-2x Boinonusercs 1 pa3 B 5 neT u BKIIOYaeT B ceos:
= Bce onepauuu TO-1x;
" [IPOBECTU IOBEPKY;
"  ymakoBaTh Ipuoop;
® npoBepuTh cocTosiuue J/I;
" clenaTh B MAacopTe OTMETKY O BBINOJHEHHBIX paboTax.
KonTposns 1 nmpopunakTuka 31eKTpUIeCKUX KOHTaKTOB.
ITpoBepka 1o 3TOMy NYHKTY BKJIIOYAET CIEAYIONINE ONepaIiu

" IIPOBEPKa TEXHUYECKOM MMPOYHOCTH, 3aJCJIKHU PA3bCMOB, CCTCBLIX
BHUJIOK, HAKOHCYHHMKOB Ha BCECX Kabeaax u IIHypax, TCCTUPOBAHUC
MMPOBOAUMOCTU COOTBCTCTBYIOIIUX KOHTAKTOB, Pa3bEMOB, Ka6enel71;

" [pOBEpKa KayecTBa pa3beMHBIX COCAMHEHHU (COCTOSIHUME pe3bOBl,
BO3MOXKHOCTB U yI00CTBO 3aBUHUMBAHUS B Pe3b0OBBIX pa3beMax).

B cmywae  HEyNOBIETBOPUTENBHBIX  pE3yIbTAaTOB  IPOBEPOK  IPHUHATH
COOTBETCTBYIOIIIME MEPBI [0 PEMOHTY, 3aJCIKH, 3aTsDKKU COCIAMHUTENICH W
KOHTAKTHBIX YCTPOMCTB.

KoHTposnp KauecTBa MOHTa)Ka NPOBOJAAT IIyTEM BHEIIHET0 OCMOTpa KOHTAaKTa C
MUHUMAaJILHON pa30OpKON YCTPOWCTB, MyTEM CHATHUS KpBIIIEK, MMaHeNel; MPH 3TOM
KOHTPOJUPYIOT ~KadyecTBO maek. HeoOxoaumo coOurogate Mepbl  3aIIMTHI
IIOJIYIIPOBOJHUKOBBIX 3JIEMEHTOB OT CTATUYECKOTO AIEKTPUUECTBA.

[Tpo¢unaktuyeckue pabOTHI BHIIOIHAIOT C MHHUMAIbHO HEOOXOIUMOU paz0opKoit
y3JI0B, TPAKTOB, PACCTBIKOBKOI COEUHUTEIEH.

KonrakrHabIie MMOBCPXHOCTU BY COeQUHHUTENEH NpoTHUpArOT CIIMPTOM
peKTI/I(I)I/II_II/IpOBaHHBIM C TIOMOIIBIO KYyCOYKa MATKOM TKaHH (I/IJ'II/I KOJIOHKOBOM
KI/ICTLIO), HC JIOITyCKasd nonagaHus CriupTa Ha IIOBCPXHOCTH CBU JUDJICKTPHUKOB.
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[Ipu noakmOUEeHUsIX «BHJIKAa—pO3eTKa» KoakcuanbHbix CBY  coegunuTenei
UCTIOJIb30BATh KJIIOY C KATMOPOBAHHBIM YCHIIUEM.
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10 INoBepka uzmepuTens

[ToBepka npubopa OCyIIeCTBISETCS B COOTBETCTBUH C MHCTpYKIUeH — «3mepurens
KOMIUIEKCHBIX KO3 ¢unuentoB mnepemnaun «O030p—304». Meroanka TMOBEPKU
MII 6687-044-21477812-2004».

MexnoBepOUHbIi HHTEPBAJ — OJIMH TO/I.

JInst aBTOMAaTU3MPOBAHHOM IOBEPKM CIIY’KUT CIELUAIbHBIA pa3feil B IIpOrpamMme
U3MEPUTEIIS.

11 IpaBuia xpaHeHus

HWKKIIO 1o BBeaeHWss B OKCIUIyaTalMIO JIOJDKHBI XPAHUTBCS B YIMAKOBKE
OpPEANIPUATHST — M3TOTOBHUTEINS TPU TEMIIEpaType OKpyxkarouiero Bo3ayxa ot 0 1o
witoc 40 °C u otHOcuTenbHOU BiaxHocTH 10 80% (mpu Temmeparype mioc 25 °C),
coryiacHo ycioBusM xpanenus 1 TOCT 15150 — 69.

Xpanenue mnpubopa 0e3 YHNAKOBKM CIEAyeT IPOU3BOAUTH IPH TeMIepaType
okpyxaromiero Bozayxa ot mwitoc 10 no mmtoc 35 °C 1 OTHOCUTENBHOMN BIKHOCTH JI0
80% (npu Temmeparype mtoc 25 °C).

B nomemenusax Ui XpaHEHUs COJEp)KaHUE IbLIM, I1apOB KUCIOT M LIENO0YeH,
arpecCUBHBIX Ta30B U APYTHX BPEAHBIX IIPUMECEH, BbI3BIBAIOLIUX KOPPO3UIO, HE
JOJDKHO TPEBBIIATH COJIEPKAaHUE KOPPO3UIHO — aKTUBHBIX ar€HTOB JUIsl aTMOC(ephl

tuna 1 mo 'OCT 15150-69.

12 TpancmopTHpOBaHHE

JlomyckaeTcsi TpaHCIIOPTUPOBAaHUE MPUOOpa B TPAHCHOPTHOM Tape BCEMM BHIAMH
TpaHCHOPTa MIPU TEMIIEpaType OKpyXkarolero Bo3ayxa ot muayc 50 o moc 60°C.

[Ipy TpaHCHOPTUPOBAHUU CAMOJETOM MPUOOPHI JODKHBI OBITH Pa3MEIICHBI B
OTAIlJIMBAEMBIX T€PMETU3UPOBAHHBIX OTCEKAX.

Ycnosus TpancnopTupoBanus npudopos no I'OCT 22261-94.

HpI/I TPAHCIIOPTUPOBAHUKN JTOJIKHA OBITh npeaycMOTpCHa 3amuTa OT MOoIladaHWA
aTMOC(bepHBIX ocagkoB u nbLIH. He JAOIMYCKACTCA KAHTOBAHUC HpI/I60p0B.



[Tpunoxenue 1.

Crincox mapameTpoB U3MEPUTEINS, YCTAaHABIMBAEMBIX IIPY HaYaJIbHON YCTAaHOBKE U B

IIPU COXPAHEHUU COCTOSHMUSL.

HaumenoBanue napamerpa 3HaueHHe [0 YMOMUAHHIO | OOBEKT®
Tun coxpaHeHus CocTosiHUE 1 KamTuOpOBKa sm
dopmat nannbx Touchstone RI — peanpHas u MEIMas Nsm
4acTh
Pazmernienue okon I:I szm
x1
Homep akTuBHOrO KaHana 1 Nsm
TouHOCTB CTHMYyJIa HA MapKepax 7 3HAKOB Nsm
TouHOCTh M3MEpEHUs HAa MapKepax 4 3Haka Uzm
Tabnuna MapkepoB BrikroueHo N3m
HcTounuk onopHO# 4acTOThI Buyrpennuit 3m
Wcrounnk 3amycka Brytpennmnit Nsm
HopmupoBka onopHbIM KaHaJIOM Bxuroueno Nsm
3aBojicKas KaanOpoBKa Bxiroueno Uzm
Pa3memenne rpadukoB 1 I:I Kan
*

Uucno BepTUKaIbHBIX ACTICHUN 10 Kau
WHnukanus 3aroigoBka KaHana Brikmoueno Kan
3HayeHue 3aroloBKa KaHaja [Tycro Kan
Wnmukanus 3aaka BPAK npu gonmyckoBoM Brikiroueno Kan
KOHTpOJIE

By ocn 9acToT CErMEHTHOr0 CKaHUPOBAHU 3HayeHUs 4acTOT Kan
UYwucno rpadukoB KaHana 1 Kan
Homep aktuBHOro rpaduka 1 Kan
CBSI3HOCTH MapKepOB Bxroueno Kan
3aKOH CKaHMPOBaHUS Yacrora / nuHEHHBIN Kan
Touek 201 Kan
Hauvanrnhasg yactora 300 kI'g Kan
Koneunas gacrora 3.21Tu Kan
DukKcHpoBaHHAs YacTOTa 300 kI'g Kau

8 O6bext ycranoBku napamerpa (M3m - usmepurens, Kan - kanain, I'p — rpaduk)
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Havanenas MomHocTs —55 nbm Kan
Koneunast MOIIHOCTE 10 nbm Kau
PukcHpoBaHHAsI MOIIHOCTh 0 nbm Kan
Haxion momuoctu 0 nbm Kan
ITonoca IT4 10 xI'g Kau
3azepKKa U3MEpeHUs Oc Kan
Pexum 3aganns auanaszon Crapt / Cron Kan
Yucno cerMeHToB 1 Kan
Touek B cerMeHTe 2 Kan
HauvanrnHag yactora cerMeHTa 300 kI'g Kan
Koneunas yacTora cerMeHTa 300 xI'x Kan
PukcHpoBaHHAsI MOIIHOCTh CETMEHTA 0 nbm Kan
ITonoca ITY cermenta 10 xI'g Kau
3azepKKa U3MEPEHNS CerMEHTa Oc Kan
MOIIHOCTH CETMEHTOB TaOIMYHO BrikroueHo Kan
ITonoca 1Y cermeHTOB TaOIMYHO BrikinroueHo Kan
3anep)kKa U3MEpeHHsI CErMEHTOB Ta0JIUYHO BriknroueHo Kan
Pexxum 3agaHust CErMEHTOB Crapr / Cron Kan
Ycepennenue Brikmoueno Kan
®DakTop ycpeaHeHus 10 Kan
Pexxum 3amycka [TocTrosiHHBIN Kan
Tabnnua kammOpoBOYHBIX KO3(D(OUILIMEHTOB [Tycro Kan
Koppexkrus ommbox Brikmoueno Kan
[TpeoOpazoBanme UMIIEaHCA MTOPTA Brikiroueno Kan
3HaueHre IPeoOpa3oBaHUs UMIIEAHCA! 50 Q Kan
nopr 1

3HaueHre IPeoOpa3oBaHUs UMIIEAHCA! 50 Q Kan
nopr 2

HWckmoyenune nenu: nmopt 1 Brikiroueno Kan
VckmioueHue nenu: mopT 2 BriknroueHo Kan
Qaiin pexrMa UCKIIOYEHHS Ienu: mopt 1 Ilycro Kan
Daiin pexrMa UCKIIOYEHHS IEeNH: MOPT 2 Ilycro Kan
BcerpauBanue nenu: mopt 1 BrikiroueHo Kan
BcerpauBanue nenu: mopt 2 BrikimroueHo Kan
Qaiin pexrMa BCTpauBaHus nenu: mopt 1 [Iycro Kan
Daiin pexxrMa BCTpauBaHUS LENH: TOPT 2 Ilycro Kan
W3mepsiemslil mapamerp Su I'p
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Macrmrab rpaduka 10 nb / nmem. I'p
3HaueHUE ONOPHON JIMHUHI 0 nb I'p
[Tonoxenne onopHoOI JIMHUN 5 nenenue I'p
Marematuka BrikiroueHo I'p
CwMemenue ¢assl 0° I'p
OneKkTpudecKas 3aiepiKKa Oc I'p
[IpeoOpazoBanue S-napamerpa Brikmoueno I'p
Bu npeoOpaszoBanust S-napamerpa ZI: IMIIEAAHC OTPAKEHUS I'p
®dopmar Jlorapudmuueckas I'p
ammututyaa (nb)

Bpemennast obnactb BrikroueHo I'p
HauvanbsHoe 3HaUeHHnE IpeoOpa3oBaHus —10 He I'p
BpEMEHHOI o0nacTu

HavanbsHoe 3HaUeHHnEe peoOpazoBaHus 10 ne I'p
BpEMEHHOI 00nacTu

Bera Kaiizepa okna npeoOpazoBaHus 6 I'p
BpEMEHHOI o0nacTu

Tun npeoOpa3oBanHmsi BpeMEHHOU 00JaCTH Paguocurnan I'p
Bpemennas cenekuus BrikinroueHo I'p
HauvanbHOe 3HaUeHHE BPEMEHHON CENEKIIUH —-10 He I'p
KoneuHoe 3HaueHne BpeMEHHOM CENeKINU 10 ne I'p
Tun BpeMeHHOH CeneKInn ITonoca mponyckaHus I'p
@dopma OKHa BpEMEHHOMN CENEKINN Hopma I'p
CrnaxxuBanue BrikiroueHo I'p
AnepTypa criiaxuBaHHs 1% I'p
Tun naankanyu rpaduka Jlannble I'p
JlonyCKOBBIN KOHTPOIIb Brikmoueno I'p
WNupukanus npeaenbHbIX JTUHAN Brikiroueno I'p
OnpeneneHue NpenenbHBIX TUHUN [Tycro I'p
Uuncno MapkepoB 0 I'p
[Tonoxxenune mapkepa 300 Iy I'p
[Tonck Mapkepa MakcuMyMm I'p
Crnexxenue pu NOUCKE MapKepa BrikiroueHo I'p
[leneBoe 3HaueHNE NMPH NMOKCKE MapKepa 0 nb I'p
[lepexon nenu npu Noucke Mapkepa Bcee I'p
[TonsspHOCTH MMKa NPH MONCKE MapKepa [TonoxxurenpHas I'p
[InKoBO€ OTKIIOHEHHE NIPH MTOUCKE MapKepa 3 nb I'p
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Haxoxnenue mapamerpoB monocsl BrikimroueHo I'p
MIPOITYCKaHUS

YpoBeHb HAXOKACHUS TTOIOCHI MPOITY CKAHUS -3 b I'p
OrpanuueHue nMana3oHa noucka Mapkepa BrikimroueHo I'p
HuxHsis rpanmiia nuana3oHa morcka Mapkepa 0 I'p
Bepxnsisg rpannia quanazoHa novcka Mapkepa 0 I'p
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