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1

BBenenue

Hacrosiiee pykoBOACTBO MO 3KCILTyaTallud — JOKYMEHT, COJEpKalluil CBEACHHS O
IPUHLNANAX JCHUCTBUSA, METPOJIOIMYECKMX M TEXHHYECKUX XapAKTCPUCTUKAX, COCTaBE
«M3meputenst KOMIUIEKCHBIX KO3()(UIIMEHTOB mepeauyny U MpeIHA3HAYECHO s
M3Yy4ECHHS U3MEPUTEIIS C LENBIO HUCIIOJIB30BAHMS €T0 TEXHUYECKUX BO3MOKHOCTEH.

Paborta Ha m3MepHTENe U €ro TEeXHHUYECKOE OOCITYXMBAHHWE JOJDKHBI OCYIIECTBIATHCS
KBaJIM(ULIMPOBAHHBIM NIEPCOHAIOM C MH)KEHEPHOU MOATOTOBKOM, UMEIOIINM HauyalbHbIE
HaBBIKU 10 pabore ¢ nensmu CBY u o padoTte ¢ nepcoHaTIbHBIM KOMITBIOTEPOM.

B HacrosmeM qoOKyMEHTE IPUHSTHI CIASAYIOIINE COKPAIIICHHUS:

NKKII — n3mepurensb KOMIUIEKCHBIX KO3((UIIMEHTOB Nepeaun;
CBUY — cBepXBBICOKHE YaCTOTHI;

AUYX — aMIIIMTy THO-4aCTOTHAs XapaKTEPUCTUKA;

OUX — (azo-yacTOTHAS XapaKTCPUCTHKA;

OHY — ¢punbTp HIKHUX YaCTOT;

®BY — ¢puibTp BEpXHUX YaCTOT;

[1® — monocoBoit GuIIbTP;

P® — pexxekTopHbIi QUIBTP;

[TY — npomexyTOUyHast 4acToTa;

OH — oTBeTBUTEND HANPABICHHBIN;

TO — TexHn4eckoe 00CIyKUBAHUE;

PO — pykoBO/CTBO MO AKCIUTyaTalUH;

I'B3 — rpynnoBoe BpeMs 3ara3/ibIBaHus;

KO — ko3 durmpeHt orpaxeHmus;

KII — ko3 punrient nepenauw;

KWH — xanan nHIUKaInN;

I[I9BM — nepcoHasibHas 2JIEKTPOHHASI BBIYMCINTENIbHAS MAIINHA,
I10 — mporpamMmMHOe oOecrieueHue;

CKO — cpennekBaapaTuyecKoe OTKIOHEHHUE;

AIIT — ananoro-mudpoBoii MpeodpazoBaTeb;

APM — aBTOMaTnueckas peryjampoBKa MOIHOCTH;

COM — Component Object Model (Mo1ei1b COCTaBHBIX OOBEKTOB).
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Yacts 1. Onucanue u padota usmMepuTes

1 Ha3uHaueHue

1.1 M3meputens KOMILIEKCHBIX Kod(uirenTo nepenaun «O030p — 103» npennazHaueH
IUIS WCHOJIB30BaHMS BO BPEMS IPOBEPKH, HACTPOHMKH M Pa3pabOTKH Ppa3INYHBIX
PaTMOTEXHUYECKHX YCTPOHCTB B YCJIOBUSIX IPOMBIIUIEHHOTO MPOU3BOJCTBA U
naboparopuif, B TOM YHCIE B COCTaBe AaBTOMATH3MPOBAHHBIX H3MEPUTEIHHBIX
CTEH/IOB.

2 TexHu4eckHne XapaKTePUCTHUKH U3MEPHUTEJISI M €ro YacTei

2.1 TexHuyeckne XapaKTEpUCTUKH U3MEPHUTENS W €ro YacTel MpuBeleHbl B Tadmuie 2.1
Uit paboyero JAWama3oHa TEMIEpaTyp OKPYKalmeHd Ccpeasl W H3MEHEHHH
Temmneparypsl He Oojyiee =1 °C, a Takke Mpu MPOBEACHUU TPOLETYPhl KaTHOPOBKH
YaCTOTHOW HEPaBHOMEPHOCTH PACIIMPEHHOW C HCIIOJIB30BAHUEM KaIUOPOBOYHBIX
Mep, COOTBETCTBYIOIIMX II. 4, €CJIM HE YKa3aHO HHOE.

Tabmuua 2.1.
TexHuueckne XxapakKTEPUCTUKU U3MEPUTENS
Jlmama3oH 9acToT ot 0,3 mo 1500 MI'1g
N3mMepsembie mapameTpsbl KOMIUIEKCHBIH KO3 DUITUSHT

OTpaxkeHUs Sip,
KOMILUTEKCHBIH KO3 UITESHT
nepenayu S,

IIpenensr nomyckaeMoii abCONMIOTHON MOTPEITHOCTH
u3MepeHni Moayis koadduiuuenta nepegay |Sy;| nmpu KCBH
BXO0J1a ¥ BEIXOJa HCCIIEAYEMOTo yCTpoiicTBa He Ooee 1,3 u
3HaYeHMsIX |S;;| oT Munyc 80 mo mwitoc 10 nb

+(0,01 x [Syy| + 0,3) 1B

HpeI[GJ'II)I ﬂOHYCKaCMOﬁ OTHOCHUTEIBHOM NOrpeuIHOCTU

V)
u3Mmepenuit KCBH B nuanasone ot 1,03 1o 3 (2,4 x KCBH) %

IIpenensr nomyckaeMoit abCONFOTHON MOTPEITHOCTH
u3MepeHnii pas3sl Kod3hdunrenta orpakenus S;; npu KCBH
BX0JIa ucciaeayeMoro ycrpoicraa ot 1,03 o 3

+(4 / KCBH + 3) °

[Ipenensl nomyckaeMoit abCOMIOTHON MOTPEITHOCTH
m3MepeHnit pa3er kodpduireHTa nepegadn Sy, Mpu
3HaYeHMsIX |S;;| oT Munyc 80 mo mitoc 10 nb

(3 +0,05x[Sx) °

JuHaMuyeckuil Tuana3oH Mpy MoJ0Cce U3MEPUTENHHOTO
¢unprpa 30 ', HE MeHee:

or 0,3 10 1 MI'g 110 nb, 133 ab (Tum.)
or 1 mo 10 MI'g 115 nb, 135 nb (tum.)
ot 10 mo 1500 MI't 123 nb, 135 b (Tumn.)
IIpenens nomyckaeMoil OTHOCUTEIBHOW NOTPENTHOCTH L 5%10°
YCTaHOBKH YaCTOThl HCTOYHHMKA BBIXOAHOTO CUTHAJIA X
CKO Ttpacce! mpu nosnoce nuameputensHoro gunsrpa 1 k1, He 0.001 1B

Oosee
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ﬂOHOJ’IHI/ITeJ'IBHI)IC BO3MOXHOCTH U3MCPUTEIIA

MuHHMaIbHOE BpeMsl U3MepEHHs Ha OJTHOM yacToTe 200 MKc
Pazpemaromas crmocoOHOCTH 110 YaCTOTE HCTOYHHKA 1 T (tum.)
BBIXOJHOTO CHUTHAJIA

JIOTOJHUTENBHBIE MOIOCH H3MEPUTENBHOTO (BHUIIBTPA 10, 30000 I'rg
W3mepenwne rpynmnoBoro BpeMeHu 3ama3apiBanus (I'B3) eCTh

+(3+0,05%(S,:])/360/Fx(N-1) c,
IIpenensr nomyckaeMoit abCONFOTHON MOTPENTHOCTH U3MEPEHNH
I'B3 mipu 3Hauenusx |Sy;| or munyc 80 mo mwioc 10 16 rae F —nonoca wacror B I',
N — KOJINYECTBO TOYEK.

Wsmepenne Mmoayns koadduipenTa npeodpa3oBaHus

N . eCTh
HeuHeHoH 11enu |Cy| IpH HCCIeTI0BAaHUH YCTPONCTB C
npeoOpa3oBaHUEM YaCTOTHI
[Ipenensbl nonyckaeMoit aOCOTIOTHOMN MOTPEIIHOCTH U3MEPESHUN 41515
Moyt KO3 uimeHTa npeodpazoBanus |Cy;| Mpyu 3HAUCHUH 2 Al
|C,1| ot munyc 80 mo mmoc 10 nb.
[IpencraBnenue pe3ynbTaToB H3MEPEHHUSI BO BPEMEHHOM ecTh

00JIaCTH TIOCPEACTBOM aJTOpUTMa Z-TIpeoOpa3oBaHus
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[Ipoune TexHUYECKHE XapaKTEPUCTUKU U3MEPUTES

KonnuecTBO OKOH MHIUKAITNT

4

KonnuectBo xanaios HHAWKaAIWn

2B KaXXJ10M OKHE€ MHIHUKAIluH

KomnuectBo TpacC MHAWKAIUKN

2 B KaXKJIOM KaHaJle MHIUKAI[UN

cI)OpMaTBI WHIWKAIUA U3MEPIACMBIX BEIIUYHNH

— JlekapTOBBI KOOPJIUHATHI:
aMIUTUTYJla B JIOTapU(PMHUECKOM
Macriraoe, aMIUTUTY 12 B
TUHEeHOM Macmitabe, daza, 'B3,
KCBH, peanpHas yacth, MHUMAs
YacTh, pacuupeHHas ¢aza,
MOIIIHOCTh Ha BXOJE HU3MEpU-
TEJIBHOM CeKLUU.

— IlongpHbIE KOOPAUHATEI.

— Huarpamma Bonbnepra —
Cwmmura.

YcnoBus 3KCIUTyaTaluu:

JMana3oH padovnX TeMIeparyp

OTHOCUTEJIbHAS BIXKHOCTh BO3ayXa pu 25° C, He 6omee
aTMoc(epHOe JaBieHHe

ot 5 1o 40° C
90 %
ot 84 no 106,7 xlla

HaHpSI)KeHI/Ie HCTOYHHKA ITUTAHUA

220 B + 10%, 50 I'g

IToTpebasieMast OT HICTOYHHMKA ITUTAHMS MOIITHOCTh, HE OoJiee

30 Br

CBsI3b U3MEPUTEITS C KOMIIBIOTEPOM 110 HHTEpdEiicy

USB 2.0, USB 1.1

["abGapuTHbIe pa3Mepbl

212x47x323 MM

Macca, He OoJiee

2,8 kr

CpenHuii CpoK CITyKObI, HE MEeHee

5 et
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OCHOBHBIE XapaKTCPUCTHKU UCTOYHHKA CUT'HAJIa

YpoBeHb BBIXOAHOTO CUTHAIA ot 2 1o 4 nbm

HepaBHOMEpHOCTH YpOBHS BBIXOJIHOTO CUTHAJIa B IUAa30He +1,0 nb
pabounx 4YacToT

KCBH BpIX01a HCTOYHHKA CUTHANIA, HE OoJIee:
ot 0,3 o 1 MI'ng 1,3
ot 1 1o 1500 MI'y 1,16

YpoBeHb TapMOHUYECKHUX COCTABJISIONIUX B BHIXOJHOM
curHaze, He 0ojee:
ot 0,3 1o 1 MI'ng munyc 20 nbc
ot | 1o 1500 MI'n munyc 30 abc

ypOBeHI) HETapMOHHUYCCKUX COCTABJIAIOIINX B BEIXOJHOM

munyc 30 nbc
cHUrHaie, He oosee y o

THmbl CKaHUPOBAHMSI IO YACTOTE Jluneiinoe, norapudmudeckoe,
MporpaMMHUpyeMoe
JlommycTrMoe KOJIMYecTBO TOUEK U3MEPEHHs Ha CKAaHUPOBAHHE ot 1 1o 10001
Tumn BIXOAHOTO BBICOKOYACTOTHOT'O COEAMHUTENS tun 111 (7/3,04) mo T'OCT PB
51914-2002

OcCHOBHEBIE XApaKTCPUCTHUKU U3MCPUTCIILHBIX IPUCMHHUKOB

[onoca u3mMepurenbHOro GUIBTPa 30, 100, 300,
1000, 3000, 10000, I'a

VPpoBHU COOCTBEHHOTO ILITyMa ITPHU MOJI0CE
u3meputenbHoro gunerpa 30 ', He Gornee:

o1 0,3 1o 1 MI'g munyc 112 nbm, munyc 135 nbwm (Tum.)

or 1 mo 10 MI'g munyc 117 nbm, munyc 137 nbwm (Tum.)

ot 10 mo 1500 MI'g muayc 125 nbm, munyc 137 nbwm (Tum.)
Tun BXOJHOTO BBICOKOYACTOTHOTI'O COETMHUTENA tun 111 (7/3,04)

o ['OCT PB 51914-2002

KCBH Bxopma cexnuu u3MepuTenbHOU, He Ooee:

ot 0,3 10 0,5 MI'g 1,12
ot 0,5 mo 1500 MI'it 1,08
MakcumanbHO JOMYCTUMBIA YPOBEHb MOIIIHOCTH Ha miroc 20 nbm

BXOJI¢ CEKITMHM U3MEPHUTEITHLHOM, He OoJee
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OcHOBHbIE XapaKTEPUCTUKH OTBETBUTENIEH HANPaBICHHBIX

OtBeTBUTENS HanpasieHHbIH (OH)

SCS50EE.O1 — B ocHOBHO# MoauduKamu mpudopa
SC75EN.02 — ¢ KOMIUIEKTOM JOIOJHUTEIHLHOTO

000opyIoBaHUs

Tun BEICOKOYACTOTHBIX
coequuuTener sxona «2» OH

tun I (7/3,04) no TOCT PB 51914-2002 — asist ocHOBOM
KOMITJICKTAaLlUH [TpUOopa,

tun VIII (16/4,6) mo I'OCT PB 51914-2002 — gnst
KOMIIJIEKTa IOTIOJIHUTEIBHOTO0 000pyIOBAHUS

Tun BEICOKOYaCTOTHBIX
coequHuTeNer BXoa0B «1» u «3» OH

tun I (7/3,04) mo TOCT PB 51914-2002

Hanpasnennocts OH, He MeHee:

ot 0,3 mo 1 MI'ng 30 nb
or 1 mo 5 MI'y 36 nb
oT 5 no 1000 MI'it 40 ob
ot 1000 mo 1500 MTI'g 36 nb
KCBH Bxoma «1» OH, ne 6omee:
ot 0,3 no 1 MI'ng 1,10
ot 1 mo 1200 MI'g 1,08
ot 1200 mo 1500 MI'1y 1,10
KCBH Bxoma «2» OH, ne 6omee:
ot 0,3 1o 5 MI'ng 1,08
ot 5 1o 1000 MI'g 1,08
ot 1000 mo 1200 MI'g 1,10
ot 1200 mo 1500 MI'1t 1,15
KCBH Bxona «3» OH, ne 6omnee
or 0,3 10 1 MI'y 1,35
or 1l mo 5 MI'y 1,2
oT 5 mo 1000 MI'1t 1,08
ot 1000 mo 1200 MI'1g 1,12
ot 1200 mo 1500 MI'g 1,15
OcnabneHne H3MEPHUTEILHOTO 21 nb (tum.)

CHUTHaJa B ri1aBHoM kaHaine OH

[Tepexomuoe ocnabneHue
HU3MEPUTEITHHOTO CUTHATA MEXKITY
BXogaMH «2» — «3» OH

20,5 b (tmm.)

10
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Bupl koppekiuu ommbok

M3mepenne Sy

— KannOpoBka 4acTOTHOH HEpaBHOMEPHOCTH OTPAKEHHUSL.

— KannbpoBka 4acTOTHOI HEpaBHOMEPHOCTH OTPAXKEHUS U
HaIpaBJIEHHOCTH.

— OgHOMOPTOBAs KANMMOPOBKA.

Msmepenue Sy,

— KaJ'II/I6pOBKa YaCTOTHOM HCPABHOMCPHOCTHU MI€pCaavuu.

— KanubpoBka 4acTOTHOI HEpaBHOMEPHOCTH paclIMpPEHHASI.

[Ipoune pyHKIMN

OyHKINH TPACCHI

CriaxuBaHHUE TPACCHI, 3aIIOMUHAHUE TPACCHI, 3aJJaHUE
CMEILIECHU

Mapxkepsi

Habop MHOTOMYHKIIMOHAIBHBIX MapKEPOB

JrcTaHIIMOHHOE YTIpaBICHUE U
TOJy4YEHUE TAHHBIX

COM/DCOM asromaru3anus

BHemnuii HCTOYHUK ONTOPHOU
YacTOTHI:

THUT COEAMHUTENS

qacTtoTa

YPOBEHb CUTHajIa

BXOJIHOE COTIPOTUBJICHHE

BNC, pozetka
10 MI'n
2 nbm +2 nb
50 Om

BrIxox BHYTpEeHHET0 HCTOYHUKA
OIIOPHOM YacCTOTBI:

THII COEAVMHUATENS

4acToTa

YPOBEHb CUTHAJIA

BNC, pozetka
10 MT'g
2 nbm £1 nb

Brewmnuii Tpurrep:
THUI COEAUHUATENS
BXOJIHOU ypOBEHb
MOJIIPHOCTh CHTHAJIA

MHUHHUMAJIbHAA JJIUTCIBHOCTH MMII.

BXOOHOC CONPOTUBJICHUC

BNC, pozetka
TTJ
OTpUIATENHHBIA (GPOHT
1 mxc
10 kOMm

3 Cocras usmepures

3.1 UKKII nocraBnsercsi B OCHOBHOW MOAU(UKAIIUN C U3MEPUTEIBHBIM TpakToM 50 Om
tun 1II (7/3,04) mo 'OCT PB 51914-2002 u ¢ KOMIUIEKTOM JOTOJIHUTEIHLHOTO
obopymoBanust ans tpakra 75 Owm tun VII(16/4,6) TOCT PB 51914-2002,
MOCTABIISIEMOTO 110 OTJEIBHOMY 3aKa3y.

3.2 CocraB uszmepurens «O630p — 103» B ocHOBHOW MoIuUKAIMK yKa3aH B TaOIHIe
3.1
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PIANAR

Tabmnuma 3.1.

«0630p — 103». PykoBoncTBoO 1o skcrutyatanuu. Yacts I.

CocraB uzmepurens «0O630p — 103» B 0CHOBHON MOAU(pHUKAIIUN

HaumenoBanue O0o3HaueHue Komnuuectso,
T
briok u3mepurtenpHbIit 1B103.3 1
CexItust u3MepuTeIbHas IS50EL.103.1 2
OTBeTBUTEND HAPABICHHBIH SCS0EE.O1 1
ATTeH0aTop GUKCUPOBAHHBIN A20E50 1
Kabens coennaurensupii CBY C50E 1

Kabens USB

Kabens cereBoii

[IporpamMmmHoe oOecnieueHue Ha
KOMIIaKT—ICKE

10 6687-028-21477812-2004

DopMmysip

DO 6687-028-21477812-2008

PykoBOACTBO 10 3KCILTyaTaIllnu

PO 6687-028-21477812-2008

MHcTpykuus 1o nosepke

MII 6687-028-21477812-2008

3.3 KoMmIuiekT nOomoJIHUTENnsHOro obopynoBaHus ans Tpakra 75 Om tun VIII(16/4,6)
I'OCT PB 51914-2002, nocrapisieMoro mo OTACIbHOMY 3aKa3ly, yKa3aH B TaOJHIle

3.2

Tabmma 3.2.

KomruiekT nonomHuTensHoro odopynoBanus ais tpakra 75 Om tun VIII(16/4,6)

HaumenoBanue Obo3HaueHme Konuuectso,
mT
OTBeTBUTENH HATIPABICHHBIN SC75EN.02 1
ATTEHI0aTOp Mepexo. APSOEF75NM 1
ATTEHI0aTOp Mepexo APSOEF75NF 1
Ilepexon P75NM16F 1
Ilepexon P75NF16M 1
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PIANAR «00630p — 103». PykoBozacTBo 1o 3kciutyaranuu. Yacts L.

4 TpebOoBanus K KAINOPOBOYHBIM MepaM

4.1 Jlns obecriedeHus ykazaHHbBIX B Tabmume 2.1 texHmuyeckux xapaktepuctuk MKKII
TpeOyeTcsi MpUMEHEHNEe MO KamnOpoBouHbIX Mep (cm. 4. I1 m.18.11). [TapameTpnr
KaTMOPOBOYHBIX Mep JOJDKHBI YJIOBIETBOPSITH TpPeOOBAHHSIM, TPUBEICHHBIM B
Tabymue 4.1.

Tabnuma 4.1.
KamubpoBounas mepa KCBH Homyctumoe oTkiIoHeHHE (has3bl
KaJTHOPOBOYHOM MephI OT (ha3bl
MOJIENN
Koportkoro 3ambikanus (K3) 70, HE MeHee +(0,5 + 0,45xF) °
Xomnocroro xoaa (XX) 70, HE MCHEE +(0,5 + 0,25xF) °
CornacoBaHHas Harpy3ka 1,01, e Gomnee -

IIpumeuanue: F —yactora B I'T1

5 YcrpoiicTBo U IpUHIUN PadoTHI

5.1

52

53

54

NKKIT «O630p — 103» cOCTOUT U3 U3MEPUTENBHOTO OJI0KAa, U3MEPUTENBHBIX CEKIH,
IEPCOHANIBHOrO  KommbloTepa mop  ymnpasiaeHuemM OC  «WINDOWS» u
JOTIOJTHUTENBHBIX YCTPOHCTB oOecneunBalommx (QYHKIMOHHPOBAHUE IpHOOpa.
[lepcoHanbHbIl KOMIOBIOTEp B  KOMIUIEKT MOCTaBKM He BXxoauT. CBs3b
HU3MEPUTENILHOTO OJI0Ka C IEPCOHATIBHBIM KOMIBIOTEPOM ocyiecTrisiercs uepe3 USB
uHTepdeiic. Ha mnepcoHaslbHOM KOMIBIOTEpE YCTaHABIUBACTCA IPOrPaMMHOE
obecrieuerne «O030p — 103» 3 komruiekTa mocTaBKku. DYHKIMOHANBHAS CXeMa
HKKII «O630p — 103» npuBeneHa Ha pucyHke 5.1.

W3mepurenbHblid  ONOK BKIIIOYaeT B ce0s, TeHEpaToOpbl HCIBITATEILHOTO H
reTepOAMHHOTO CHTHAJIa, @ TAaKXKe TPU MU3MEPUTENbHBIX MPUEMHHKA, 00beINHEHHbIE
cxemoM yrnpasieHus. IHIUKanus 1 pacdeT pe3yJIbTaTOB U3MEPEHUS BBITOJIHIOTCS HA
BHEILHEM IIEPCOHAIIBHOM KOMIIBIOTEPE.

[MpuHIMN W3MepeHHs KOMIUIEKCHBIX KOX((UIIMEHTOB Mepeaadd 3aKIovaeTcsl B
[I0J1aye Ha MCCIEAYEMOE YCTPONCTBO UCTIBITATEIBHOTO CUTHAJIA Ha 33JaHHOM 4acToTe,
MOCTICIYIOIIET0 M3MEPEHUsT aMIUTUTYAbl W (pa3pl, MPOIIEAMNX M OTPAKEHHBIX
HCCIIElyeMbIM YCTPOHCTBOM CHUTHAJIOB M CPAaBHEHMS HMX C aMIUIMTYIOM M ¢a3oii
UCIBITATEIbHOIO CUTHAJA.

I'enepatop, ¢opMuUpyIOIUN HUCHOBITATENbHBIA CUTHANI HA3bIBAETCS T'€HEPATOPOM
CUTHaJbHBIM. BBIXOJHON cHUrHal 3TOro TeHepaTopa o00pa3oBaH Pa3HOCTHBIMU
OMeHUSAMH [IByX VYIOpaBIseMbIX cHUHTe3aTopoB. OmuH u3 cuHTE3aTopoB (AS)
TeHEpPUPYET CUTHAJIBI B 4YacTOTHOM juamnazone 1,7 — 3,2 I'Tu um Ha3wiBaeTcs
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PIANAR «00630p — 103». PykoBozacTBo 1o 3kciutyaranuu. Yacts L.

5.5

5.6

5.7

5.8

IIUPOKOIIOIOCHBIM. BTOpoit cuaTesarop (A15) renepupyet curransl okoso 1,7 I'T'm u
HA3bIBAETCS Y3KOMOJOCHBIM. CHUTHAmbl ASTUX CHHTE3aTOPOB MPEoOpa3yroTcs B
cmecurene (A9) B CUTHAN ¢ Pa3HOCTHOM YaCTOTOM, SIBIISFOIIMICS HMCIBITATEILHBIM
curHajgoMm. DToT curHan nocie puastpanuu ®HY (A10) u ycunenus (All, Al2)
MOCTYMAaeT Ha CUTHAJIBHBIA BBIXOJ H3MepUTEIbHOTO Osioka mpubopa “OUTPUT” u
yepe3 HampaBieHHbIM orBerBUTENb (Al3) Ha nerektrop (A8) cucreMsbl
ABTOMATHUYECKON peryaupoBKH MomHOCTH APM (A7).

Tpu u3MepHUTENbHBIX NPUEMHHUKA NPEACTABISIOT COO0OW, NMPUEMHUKH C JBOWHBIM
npeoOpa3oBaHUEM YacTOTHI ¢ MUGPPOBON (PHUIbTpalield U U3MEPEHUEM aMIUTUTY Il 1
¢a3bl curHana Ha Bbixoze kanana Bropoit [IU. JIBa mpuemHuka u3 tpex («A» u «By»)
MMEIOT BHEUIHUH MepBbIil cMecutens (u3mepurenbHble cekunn AS8, AS9) u ciyxar
Ui U3MEpEeHMsl aMIUIUTYAbl U (pa3bl CUTHaNa, MOCTYMAIOLIET0 OT HCCIETyeMOro
ycTpoiictBa. Tpetuit uameputenbHbid mpueMHUK (A34 — A39) He uMeeT BHEIIHETO
BXOJla, M MHCIIOJB3yeTCs M HM3MEpeHHs aMIUIUTYIbl U (a3bl HCIBITATEIbHOTO
curHasua. BelcOKOUacTOTHBIE pa3beMbl Ha KOPITyCE BHEUTHUX U3MEPUTEIbHBIX CEKIIMN
apisitoTest Bxoaamu MKKIT («A» u «B») 11 moaKITIOYeHNsT UCCIIeAyeMbIX YCTPONUCTB.
BHemHue wu3MepuUTENnbHBIE CEKIMHM TNPUEMHUKOB «A» u «B», mnoaxmouarorcs
KabeNs MU K pazbeMaM NepeaHel MaHeau ¢ COOTBETCTBYIOIMMH 0003HAUCHHUSIMH.

[lepBrbiii TeTepouH MPUEMHHKA (F€HEpAaTOp TNeTEPOAMHHBIN) BBINOIHEH aHAJIOIMYHO
TeHEepaTopy CUTHAJIBHOMY, UMEET [1Ba OJMHAKOBBIX BBIXOJA I'€TEPOJUHHOIO CUTHaia
BHEIIHUX  M3MEPUTENBHBIX CEKUMH M  BBIXOJ TIETEPOJHMHA  BHYTPEHHETO
U3MEPUTEIIBHOTO IIPUEMHUKA.

AmnanoroBass oOpabotka curHainoB IIY mnpousBoautrcs B mnpueMmHukax II4 u
3akmouaercs B QuubTpanuu (A38, A44, AS52) curnana mepsoit 14 10,7 MI'n u
nepenoce ero Ha Bropyto IT4 35 x['11 ¢ momoursio cmecureneit (A36, A42, A50).

LludpoBas GunbTpanuss ¥ U3MEpeHHE aMIUIUTYABI M (a3sl cUrHajioB BTopoi I[TH
ocymectpisiercst nocine ALIT (A33) mudpoBeM curHanmbHeIM mponeccopom DSP
(A31). Takum o6pazom, popmupyeTcs mojoca usmepurtenbHoro punstpa. [Ipoueccop
DSP BrimonHsieT Takxke QyHKIUH yIIPaBICHUS MOAYJISIMUA TIPUOOpA.
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«0630p — 103». PykoBoacTBO 1o skcrutyatanuu. Yacts 1.

TEHEPATOP ONOPHEI UAGTOT Bnok uameputencHein IB103.3
A2
"Ref Out Ic ] 25,86 My
ToMHz (2588 M|
| "100/220 B, 50/60 My’
- 10 MHz
or =3 e
b
A3 Ad 5B
+6 BNOK
588 >
+23B
FEHEPATOP CMIHAMNBHbLIA
APM
A7 45 OreeTonmens
| H HANDABNEHHSIR
1732 My A . .
, LH s s Lis QUTPUT
1 iz
“Ext Trig" — x % > D OH A 7x
prpei Ho 2L AL 1 I3 14
(CuHTesaTop)
1.7 My I H A5T
15 Al6
"Resarved”
FEHEPATOP FETEPOAMHHBIN ars Ceaya Conra
A58 459
s
10 M
PRI -
A2T
|cwrresarap) e
| 1,7 My )
. vy
130 |
BMOK YNPABAEHWA 25,86 MHz l NPUEMHMK N4
Aun e
e _@ A"
] = uss | DSP < ~
KoHTponne, |_J 7
A31 A32
10 M
O
Fany
Py
133

Puc 5.1 ®ynkunonansnas cxema MKKIT «O630p — 103».
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PIANAR «00630p — 103». PykoBozacTBo 1o 3kciutyaranuu. Yacts L.

6 IloaroroBka npuéopa K padore

6.1 IlpousBectu BHEHMIHMH OCMOTp mHpuboOpa M yOEOUTbCS B OTCYTCTBHM BHJIUMBIX
MEXaHWYECKHUX MOBPEXKICHHUH.

6.2 TIpoBepHUTb KOMIUIEKTHOCTH pHOOpa.
6.3 Ynocroeputhes B Hanmuuu mramna OTK B @opmyiispe.

6.4 Eciu npubop Haxoawics B KIMMAaTHUYECKUX YCIOBHUSX, OTIMYHBIX OT pPabOYMX,
HEOOXOIMMO BBIIEPKaTh €ro0 B TEUYEHHWE HE MEHEe JBYX YacOB B HOPMAaJIbHBIX
YCIOBUSX.

7 Ilopsinok padoTsl
7.1 PacronoxeHre OpraHoB yIpaBICHUS U MOAKIIOYCHHUS.

7.1.1 Ha nepenneii nanenu npruOopa pacronokKeHbl:

—  KJIaBUIIA JUTsl BKIIOYEHUS TPHOO0Dpa;

—  HWHJUKATOp BKIIIOYEHHS mpudopa «Oy;

—  pazeem «OUTPUT», «50 Q+3 dBmy» nyist moakI0O4eHus: OTBETBUTENS
HaIpPaBJIEHHOTO;

—  pa3zbeMbl «A» IS TOJKIIOUEHHS CEKLIUUA U3MEPUTENIbHOM;

—  pazbeMbl «B» 715 MOAKITFOYEHUS CEKIIMU U3MEPUTEBHOM;

7.1.2 Ha 3aaneii nanenu npubopa pacroiokKeHbl:

—  pa3beM COBMEIICHHBIN ¢ JepkateneM npenoxpanutens «~100/220V 50/60 Hz
Fuse F2A», npenHa3zHaueHHbIH 715 OAKIIOYEHUS TPEXITPOBOAHOTO CETEBOTO
HIHYypa,

—  TexHoJornyeckuit pazpem «Reservedy;

—  pasbem it noakiroueHus kadeast USB «*<a*»;

—  pa3zbeM JuIs MOAKIIOUEHHUs] CUTHAJIOB BHEIIHETo 3ammycka npubopa «Ext Trigy;

—  paszbeM IS T0JIauu CUTHAJIa onmopHO# yacToThl 10 MI'1 oT BHemIHero
MCTOYHUKA BMECTO CHUTHAJIa BHYTPEHHETO KBapiieBoro reHeparopa «Ref Iny»;

—  pasbeM JIs BblAauu onopHoro curtaia yactoror 10 MI'y «Ref Outy.

7.2 TloaroroBka K IpOBEIECHUIO U3MEPEHUN

7.2.1 Ilepen HauamoMm pabOThl ClEIyeT BHUMATEIbHO H3YYUTh PYKOBOJCTBO IO
IKCILTyaTalluy mpuodopa.

7.2.2 Pazmectuth TipuOOp Ha paboueM MecTe, obecrednB ya00CTBO pabOTHl U
YCIIOBHSI €CTECTBEHHON BEHTUIISIIINY.
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PIANAR «00630p — 103». PykoBozacTBo 1o 3kciutyaranuu. Yacts L.

7.2.3 YcTaHOBUTD KJIABHUIITY BKJIIOUCHHUS HA TIEPEIHEH MMaHeIn MPUOopa B MOJI0KECHHE
«I».

7.2.4 CoenmuHUTh HU3MEPUTEIBHBIA OJIOK C TMEPCOHAIBHBIM  KOMITHIOTEPOM,
HU3MCPUTCIIBHBIMH CCKIHUAMU U OTBCTBUTCIICM HAIIPABJICHHBIM B COOTBCTCTBUU
¢ pucyHkom 7.1.

N <OTBETBATEb
ﬁﬂggzlgil\'ﬂep“m”b“bm HATPABNEHHbIiA-
CH soeo e «QUTPUT> :G_@_D:1 >
Fuse F2A"
w3
21 "Reserved" H
o <CEKLVS
R G’I_@_HIiMEPMTEﬂbHAHv
Z “Ref In who
10MHz" =) :Cl—e—
Z “Ref Out
10MHz"
o <CEKLIAR
O] e O [H—C——framepntencins.
«Bo
MepcoHanbHelil
KOMNbIOTEP
2] <=+

Pucynok 7.1 Cxema snextpuueckast coenunennit UKKIT «O630p-103»
7.2.5 BKJIIOUUTH CeTEBBIE IIHYPbI MPUOOpPa M MEPCOHATBHOTO KOMITBIOTEPA B CETh.

7.2.6 Banmanue! Kanan cesisu USB mexay mpubopoM u KOMIBIOTEPOM TIOJBEPKEH
BJIMSHUIO TToOMeX u3 cetu 220 B, mosaTomy HE00X0IMMO COOIIONATh CIEAYIOIINE
PEKOMEHJAlNH:

— s TOJKIIIOYEHUS K CETH MPUOOpPa U CUCTEMHOTO OJI0KA MPUMEHSTH TOJIBKO
TPEXTPOBOIHBIC MTHYPHI C 3236 MIISIIOIITUM KOHTAKTOM;

—  BKIIIOYUTH NPUOOP ¥ CUCTEMHBIH OJIOK B PO3ETKH, PACTIOJIOKEHHBIC PSIIOM JIPYT
C APYyTroM U MOAKJIIOYEHHBIE K OJTHON U ToM ke (aze cetu 220 B;

—  Kak JIOMIOJTHUTENbHBIE MEPhl, MOKHO MIPUMEHHUTH CETEBON (PUIBTp ISl MUTAHUS
pu0opa U CUCTEMHOT0 0JI0Ka KOMITbIOTEpA.
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8 Ilonstne pexunma usmepenust UKKII «O630p — 103»

8.1 Pexum wm3mepenus — 310 pexum padbotsl MKKIT «O630p — 103», KoTOpBIii
OIIpEeIeNIAETCS] CXEMON MOJIKIIIOYEHNUS UCCIEAYEMOI0 YCTPOMCTBA K MPUOOPY, U BUJIOM
n3MepsieMbix napametrpoB. MKKIT «O630p — 103» moxer paboTarh B CleIyIOIIUX
peKUMaxX U3MEPEHUs:

8.1.1 3mepenue KomIuiekcHOro ko3dduiumenta otpaxeHus S;; U KOMIIEKCHOTO
koa(duimenta nmepegaun S;; YETHIPEXMOIIOCHUKA. BXoa «A» mpemHasHadeH
JUTst u3MepeHust S, BXoa «B» — Sy;.

8.1.2 3mepeHne KOMIUIEKCHOTO KOA(P(GUIIMEHTa OTPAKECHHSI S|; U KOMIUIEKCHOTO
koad¢uimenTa nepegadnd Sp; YETHIPEXIMONIOCHUKA. BXoa «A» mpenHazHauyeH
TUTSL I3MepeHus Sy, Bxon «B» — Sy.

8.1.3 3mepeHne  KOMIUIEKCHBIX  KO3(pQHUUUMEHTOB mepeauyd Sy U Sy
HIECTUTIONIOCHUKA. BXoa «A» mpeaHazHaueH sl u3MepeHus S;;, Bxoa «B» —
S31.

8.1.4 Mzmepenne Moayns kodddumuerra npeodpazoanusi C,; YETHIPEXITOIIOCHUKA
c mnpeoOpa3oBaHueM YacToThl curHaia. Jlns w3meperus C,; MOXeT
HCMOJIb30BaThCS BXOA «A» min «By.

9 Metoabl u3MepeHusi S—apamMeTpoB U MoayJisi ko3¢ dunuenta npeodpazoBanus Cy;

9.1 Ilpu aHanmM3e BBICOKOYACTOTHBIX II€MEH HCHONB3YIOTCS MOHATHSA NaJaoIlero,
OTPAKEHHOTO M MEpPEeJaHHOr0 CHrHaja Oeryuieil BOJHBI, PacIpOCTpaHsSIOIIEHCS MO
auHUSAM nepenad (pucyHok 9.1). TepMuHbl «iepelaHHBIi» U «BBIXOAHON» CHUTHAI
UCIOJIB3YIOTCS B JAHHOM PYKOBOJCTBE B3aMMO3aMEHSIEMO.

WcTouHumk Mapgatowmin curHan

e [ ——— >
YCTPOWUCTBO

OTpaxeHHbI curHan BbixogHoi curHan

Pucynok 9.1

9.2 MN3mepeHus aMIuMTya6l U (a3bl Maaomero, OTPaXXEHHOTO W BBIXOJHOTO CHTHAJIOB
MO3BOJISIIOT MOJYYUTh S — MapamMeTpbl HCCIEAYyeMoro ycrpouctBa. OTpa’KeHHBIN
CUTHAJI OTACJISIETCA OT MaJalolero CUrHajia MpyW MOMOIIKM BHEIIHETO HANpaBJICHHOTO
OTBETBUTENS M IIOJAETCS HA BXOJ BHEIIHEHM HM3MEPUTEIIBHOM CEKUMH. BBIXOHHOU
CUTHAJl U3MEPSIETCA APYrod BHEIIHEW M3MepuTesbHOW cekuuent. [lamarommii curuan
M3MEPSIETCS BHYTPEHHUM U3MEPUTEIbHBIM IIPUEMHHUKOM.

9.3 KomruiekcHbIi KOA(DPUIIMEHT OTpaxkeHuss S;; Ompeaensercs Kak OTHOIICHUE
HalpsDKEHUsT OTPaXEHHOTO CUTHAlIa K HaNpsDKeHWIO MaJarolllero CUrHajia B
KOMIIJIEKCHOM BHJE.
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9.4 KomrmuiekcHbiii kodhdumueHT nepemaun S;; (S3;) ompenensercs Kak OTHOIICHUE
HaNpsDKEHUST  BBIXOJHOIO CHTHAJIA K HANpsDKEHUIO [MAJArollero CurHajga B
KOMIIUIEKCHOM BHJIE.

9.5 Jlns uamepenust Mmoayist koddduimerra npeodpazoBanus Cy; 4eTHIPEXTOTIOCHUKA C
npeoOpa3oBaHWEM YacTOThl CHTHAJA HMCIOJIB3YETCS TOJBKO WU3MEPEHHUE aMILIUTYIbI
BBIXOJHOTO CUTHAJIa OJHOM U3 BHEIIHUX U3MEPUTEIbHBIX CEKIUU.

9.6 Cpoanas Tabmuua pexumoB usMmepenuss MKKIT «O630p — 103» B 3aBUCHMOCTH OT
BUJIa U3MEPSIEMbIX CUTHAJIOB IpHBeieHa B Tabmmue 9.1.

Taomuma 9.1.

H3mepsemblil curaai
N3mepsiemble
BEJINYUHBI
Bxonm «A» Bxong «B»
Si1, So OTpakxeHHBIN CUTHAT BrixogHoil curHai
Si1, Soi BrixonHo# curnain OTpakeHHBIN CUTHAI
So1, S31 BrixomHoM curuain BrIxoaHO# curHain
Cy BrixoaHol curaain

10 TunoBble cXeMbl H3MEpPEHUH

10.1Cxema mnonkimtoueHuss g pabOThl B pPEKUME HU3MEPEHUS KOMIUIEKCHOIO

kodduimeHTa OTpakeHUs Si; M KOMIUIEKCHOTO KOod(pduIueHTa mnepeaadun Spj
YEeTHIPEXIIONIOCHUKA TpuBeneHa Ha pucyHke 10.1. s momydeHus: OTpaKEHHOTO
CUTHAJIa, MEXIy HWCTOYHMKOM CHUTHala ¥ BXOJOM YCTPOWCTBA BKIIIOYCH
HAIPABJICHHBIA OTBETBUTENh M3 KOMIUICKTAa MOCTaBKU. HampaBieHHBII OTBETBUTEIb
JIOJDKEH OBITh BKJIFOUEH B COOTBETCTBHU C 0003HAUYECHUEM Ha KOPITyCE TaK, YTOOBI Ha
BXOJT U3MEPHUTEILHOW CEKIIMH HATIPABIISIICS OTPAKCHHBIM CUTHAIL.
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Bbixop,

HanpaeneHHbIn

OoTBETBUTESb

Mccnegyemoe ycTponcTso

X

OTPaXXEHHbIN
CcurHan

Mameputens-
Has cekuus

ZX

BbIXOZHOW
curHan

N3meputens-
Has cekuus

Pucynok 10.1. Cxema moaKIIIOUEHUS T U3MEPECHHSI KOMITIEKCHOTO K03 dummenTta
OTpakeHUs S| ¥ KOMILJIEKCHOTO K03 uirenTa nepeaaun Sy; YeTHIPEXIOTIOCHHUKA.

10.2 Cxema moakmodeHuss Ans  paboThl
K03 (HUIMEHTOB Mepeaadu Sy U S3; MIECTHITONIOCHUKA TpUBeIeHa Ha pucyHke 10.2.

B

pexxume

HU3MCEPCHUA  KOMILUICKCHBIX

Bbixoa

Mccnenyemoe ycTponcTeo

ZX

Uameputenb

Hada cekuund

Wameputenb

Hasa cekuus

Pucynok 10.2. Cxema u3MepeHus] KOMIUIEKCHBIX KOA(POUITUSHTOB TIepenadn Sy U S3)

MICCTUIIOJIFOCHHUKA.
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10.3 Cxema monkio4eHusi Uisi paboThl B peXHME H3MEpeHHs MOIyJsi Kod(puimeHra
npeoOpazoBanust C;; UYETHIPEXIOIIOCHUKA C IMpeoOpa3oBaHWEM 4YacTOThl CHTHaja
(koHBepTEp) MpuBeaeHa Ha pucyHke 10.3.

Mccnenyemoe ycTponcTeo

(koHBepTEP)
Bbixop,
/—\ Wameputenb
,\I Hasi ceKuys
fax fabix
frer

Pucynok 10.3. Cxema usmepenus MoayJsist kKoddduimerta nmpeodpazopanus Cyy
YETBIPEXTIOIIOCHHUKA C TPE0OPa30BAHUEM YaCTOTHI.
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Yacts 11. PykoBoacTBO 10 IpOrpaMMHOMY 00ecrie4eHHuIo.

1 Hasnauenune I1O

1.1 IIporpammuoe obecnieuenne «0O0630p — 103» (I1O) nmpeaHazHaueHo A yrpaBiICHUS
U3MEPUTEIIBHBIM OJIOKOM, O0paOOTKM M WHAMKALWU TOJXY4YEeHHBIX u3MmepeHuid. [10O
IpeaHa3HAYeHO ISl pabOThl Ha MEPCOHAIBHOM KOMIbIoTepe moj ympasieHuem OC
«WINDOWS».

2 CoctasB I1O

2.1 TIO Bkiroyaer B ceOsi:
— ucnoausgemsiii moayis OBZOR103.EXE;
—  npaiiBep USB untepgeiica EZUSB.SYS;
—  (aiin qs ycranoBku apairisepa OBZOR.INF;
—  oubmmoteka tTunoB DCOM aBromatuszanuu OBZOR103.TLB;
—  ¢aisl mpumepoB DCOM aBromartuzaiuu;

— AOKYMCHTal U B 3JICKTPOHHOM BHU/IC.

3 Texnuyeckue TpedGOBaHNS K NEPCOHAIBLHOMY KOMIIBIOTEPY

3.1 TexHuyeckue TpeOOBaHU K IEPCOHATILHOMY KOMIIBIOTEPY MpUBEACHBI B Tabauie 3.1.

Tabnuma 3.1.
Komnonent Texuuyeckue TpeOoOBaHUS
OmnepanyioHHas cucTeMa WINDOWS 98/2000/XP
[Ipoueccop ¢ TakTOBOM 4acTOTOM 1000 MI', e MmeHee
ITamaTe 256MBb, e McHee
Wnrepdeiic USB USB 1.1 unmu USB 2.0
Buneonoacucrema ¢ paspenieHueM 800x600 Touek, He MeHee
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4 YcTraHOBKA NPOrpaMMHOIO odecrevyeHust

4.1

4.2

4.3

44

4.5

VYcranoBka I10 «O630p — 103» 3akmiowaercs B ycraHoBke fpaiiBepa USB
uHTEepdeiica M B YCTAaHOBKE OCTaJIbHOM 4YacTW MPOrpaMMHOro oOecnedeHus,
BKJIIOYAIOIIEH HCHONHAEMBIA MOAynb, Oubmuoreky TurnoB DCOM, npumepsl,
JOKYMEHTALHIO.

VYcranoska USB jnpaiiBepa mnpousBoauTcss U3 jauanora ycraHoBku Windows,
ABTOMATUYECKU MOSBIAIONIErocss Mpu mnepBoM mnoakmoueHun USB  ycrpolicTBa K
KOMIIBIOTEDY.

VYcTaHOBKa OCTaIbHOM YacTH NPOTrPaMMHOrO OOECHEdYeHHs MPOU3BOJUTCA C
HOMOIIBI0 TporpaMMbl yctaHoBkM Setup Obzorl03 v2.4.exe, Haxonsmierocs Ha
YCTaHOBOYHOM KOMMAKT — aucke. O603HaueHue v2.4 B UMEHU IporpaMMbl yCTaHOBKH
— HOMEp BepCcUM NporpaMMHOro obecredeHus. Homep Bepcuum Ha BalleMm
YCTAaHOBOYHOM JIUCKE MOXKET OTJINYAThCS OT YKa3aHHOT'O BBIILIE.

YcranoBka apaiisepa USB unrepdeiica npudopa «O630p — 103» nmpousBoauTcs B
CJIEIYIOLIEM MOPSIKE:

4.4.1 Coequnaure npudop «O630p — 103» ¢ mepcoHabHBIM KOMITBIOTEPOM Kabenem
USB wu3 xomruiekta noctaBku. Jlomyckaercs moakmrodeHue kabdens USB k
KOMITbIOTEPY BO BKJIFOUEHHOM COCTOSIHHH.

4.4.2 BKIIIOUHTE U 3arpy3UTE KOMITBIOTEP, €CIIM OH HE ObLT BKJIIOYEH.
4.4.3 Bxirounte npudop «O630p — 103» kiaBuIiel «ceTb» Ha epeHel naHesmu.

44.4Bo Bpems mepBoro BKIOYeHHs mpuoopa «0030p — 103», Windows
aBTOMAaTHUYECKHU ONpeAeanuT noaxitouenne Hoporo USB ycTpoiicTBa 1 0TKpoeT
muanor ycraHoBku USB npaiiBepa. B amanore ycranoBku USB ppaiiBepa
HEoOXOIMMO YKa3aThb IMyHKT “yCTaHOBKa JApaiiBepa W3 YKa3aHHOro mecrta”
(Windows 2000/XP) wmm “momck Hamboiiee CBeXero mpaiiBepa s
yctpoiictBa” (Windows 98), 3atem ykazath myTh K ¢aitnam apaiiBepa. Daiinibl
IpaiiBepa HAXOJATCS HAa yCTAHOBOYHOM KommakT—aucke B mamke \DRIVER.
[Tocne ycnemHoN yCTaHOBKM JpaiiBepa B cucteme mnosBurcs Hosoe USB
yctporictBo “OBZOR(C) Network analyzer”.

JIns yCTAaHOBKM MPOTPaMMHOrO obecriedeHust (Kpome JpaiiBepa) 3amyCTHTE C
YCTaHOBOYHOTO JTMCKA UCTIONHsAeMBbIN ¢aitn Setup Obzor103 v2.4.exe. O6o3HaucHHE
v2.4 B uMeHH (daiiia — HOMep BepCHHU MporpaMMHOro obecneuenus. Homep Bepcun Ha
BalmIieM YCTAHOBOYHOM JUCKEC MOXKCET OTJIMYATHCA OT YKA3aHHOI'O BBIIIC. CJ'IG)IYI\/JITC
YKa3aHUAM MTPOrPaMMBbl YCTAHOBKH 0 3aBEPILICHHUS TPOIECCa YCTAHOBKH.
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5 Crpykrypa 3KpaHa NporpaMmmbl
5.1 Dxpan nporpamMmel O630p — 103 comepkUT creayronume 31eMeHThl (pPUCYHOK 5. 1):

5.1.1 OxHO MHAMKAIIUU Pe3yabTaTOB M3MepeHuit (1);
5.1.2 Tlanens ynpasiieHUs] CUTHAIbHBIM I€HEPATOPOM (2);
5.1.3 Mesnro (3);
5.1.4 Tlanens craryca (4);
5.1.5 Ianenp ynpaBiaeHUs: OKHAMU UHAUKAIUH (5);
5.1.6 Ilanens ynpasiieHus pe:kxUMOM U3MepeHus (6);

5.1.7 Tlanenu ynpaBieHus: KaHajiaMu WHAUKauu (7, 8);

£
x

= MNAHAF OB30P-103  WMsMEPATENb KOMINEKCHBIN Ko3hgvuHeHTOE ne

Dawin
HacTparrk
Kanvbpoea
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BpemerHan
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--g

roToB (“
Z0 30 Om :’ “;
dneTR: 100 L
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| A lF 1Jil *' | Al |_1|
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: nHH, OkHo 1 MacToTa (M) A 511 Awnn, nor. (AB) KnBp i B: 521 AMnn, nor, CABY knBpT
MHH, MakC, Tpacca  MHH, MaKL,  3ETO cHew (Ak) TRACCE  MHH, M3KC, SBTO tHew ()
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¥ nha. [ (mern)foran.] | [oe ) ]

Pucynok 5.1. Dxpan nporpammsr O630p — 103
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6 OxHO MHAUKAIMYU, KAHAJ MHIAUKALMH, TPacca

6.1

6.2

6.3

6.4

6.5

OKHO WHIUKalMU OTOoOpakaeT B TpadUUECKOM BHJIE PE3YJIbTAThl U3MEPCHHI.
OHOBpPEMEHHO HA SKPAaHE MOXKET OBITh OTKPBITO 70 4 OKOH MHIUKAIUH.

Kaxnoe OkHO WHOMKAIIMH MMEET COOCTBEHHBINH YaCTOTHBINA auara3oH. YacTOTHBIN
JIAana3oH ONpeeNseTcs CICAYIONMMU MapaMeTpaMu: HIDKHEH W BEPXHEH 4acTOTOM,
KOJIMYECTBOM TOUYEK, 3aKOHOM CKaHUpOBaHUs. YacTOTHbIE AMANa3OHbl PA3TUUYHBIX
OKOH WHJMKAIlMd MOTYT COBMaaaTh, €CIM U1 HUX 3aJaH OJMHAKOBBIM HaOOp
napameTpoB.

YacToTHBIE TOYKM BCEX OKOH MHAMKAIMM  CKaHUPYIOTCS reHepaToOpoOM
UCTIBITATENIPHOTO CUTHAJa B MOpsAKE Bo3pacTaHUs 4acTOoThl. OOHOBIEHHE KaXKIOTO
OKHAa WHIUKAIIMK TPOU3BOJUTCA IO MEpe CKAHUPOBAHMS TMPUHAJICKAINIUX EMY
YaCTOTHBIX TOYEK. B cilydyae coBmajeHHs YaCTOTHBIX AMAMA30HOB Pa3NUYHBIX OKOH
WHJAWKAIMK — OOHOBJCHHWE HWH(DOpPMAIMK B HHUX IMPOUCXOTUT OJHOBPEMEHHO, YTO
YBEIMYUBAET OOMIYI0 CKOPOCTh CKaHHUPOBaHMSA. YacCTOTHBIE TOYKU CKPBITHIX OKOH
WHJUKAIIMA B CKAHUPOBAHUHU HE yYaCTBYIOT.

Kaxnoe okHO mHaMKanuy umeet nBa kaHana uHaukanun (KWUH). Kanan naaukanum
9TO JIOTUYECKHH KaHall, HpeI[Ha?:Ha‘-IeHHI)Iﬁ AJIg pacdyeTta 1 MHAUKAIUK U3MEPSACMBIX
napametpoB. KMH mno3Bonsier BbIOpaTh: u3MepsieMblil S — nmapameTp, UCHOIb3yEMBbIi
Bxoa UKKII «A» mm «By, popmart uaauKammm S — napaMmeTpa, MacIrao.

Kaxnasiit KUH conmepxxut nBe Tpacchl. Tpacca cimykaT Jisi OTOOpa)KeHHs JaHHBIX
KWH B nByx pasnuunbix macirabax. Tpacca uMmeer cieayroniue aTpuOyThl: IIBET,
MacmTad, MaKCUMalbHOE 3HaUCHUE.

7 AKTHBHOE OKHO MHIUKAIMH

7.1

B rpadudeckoii 061acTi MOKET ObITH OTKPBITO OJTHOBPEMEHHO JI0 4 OKOH WHIUKAIUH
(pucynok 7.1).
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Pucynok 7.1.

7.2 OKHO WHAMKAMM, K KOTOPOMY OTHOCSTCS TaHEIW YNPABICHUS CHUTHAJIbHBIM
TEHEPATOPOM M KAaHAJIaMM WHAMKALlMW, Ha3bIBaeTCs aKkTUBHBIM. llepexmroueHue
AKTUBHOTO OKHA OCYIIECTBIIACTCS IIETYKOM MBI MO HEMY, JIMOO KHONKOW Ha
MIAHEJIU YNPABIICHUS CUTHAJIbHBIM T'€HEPATOPOM.

8 Ilanean ynpaB/jieHHsI pa3MepOM aKTHBHOI0 OKHA MHAUKANMH

8.1 Ilanenp ympaBiieHHS pa3MEepOM aKTUBHOTO OKHAa MHIMKAUWU (PUCYHOK 8.1) CIy>XuT
JUIsL YIIpaBJIEHHS pa3MEpPOM aKTHMBHOI'O OKHAa U KOJMYECTBOM OKOH HHIUKAIUU.
Pasmep akTMBHOrO OKHAa WHAMKAIMM MOXET ObIThb BbIOpaH Y4, ‘2 wnn
NOJIHOpa3MepHBIM. Eciau  pasmMep akTUBHOTO OKHA H3MEHSIETCS B CTOPOHY
YBEJIMUYEHUS, TO OHO CKpBIBAeT JIpyrue OKHAa MHAWKauuu. Eciu pazmep akTUBHOTO
OKHa M3MEHSETCS B CTOPOHY YMEHBUIEHMs, TO OTKPBIBAIOTCS JpYrM€ OKHa
VHAUKAIIH.

B

Pucynok 8.1. [1anens ynpaBneHus: pa3MepoM aKTHBHOTO OKHA WHAUKAITHH.
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9 IlaHeab ynmpaBjeHHsI Pe;KMMOM M3MepPeHHA

9.1 Ilanenp ynpaBiieHUs] PSKUMOM H3MEPEHHsI CIIY>)KUT JUIsl BBIOOpaA pekuMa U3MEPEHHUS.
Texymmii pexuM H3MEpeHus M300pakaeTcsi Ha MaHeJd B BHUJE IHUKTOTPAMMBI
(pucynok 9.1). Ha mukTorpamMMe cXeMaTHyHO U300paKEHO HCCIEAyEMOE YCTPOMCTBO,
JIB€ U3MEPHUTEIbHBIE CeKIMH «A» M «B», BHI CUTHana, MOCTYNAIOLIErO0 Ha BXOJ
KOKIOW  M3MEPUTEIbHOW CEKUMU (OTPaKEHHBIM WM BBIXOAHOW curHam). s
NOJY4YEeHUsT KOPPEKTHBIX pe3yJIbTaTOB HM3MEPEHHH Ba)XHO B IIporpamMme BbIOpaTh
PEXUM HU3MEpPEHHsI, COOTBETCTBYIOIIUI (PaKTUUECKON CXeMe COeTMHEHUI pudopa.

I.I—l
B E

Pucynok 9.1. Ilanens ynpaBiaeHUs: peXUMOM U3MEPEHUS.

9.2 BpI0Op pexrMa U3MEpeHHs OCYLIECTBISIETCS U3 TPapUUecKoro crnucka (pucyHok 9.2),
KOTOPBIA BBI3BIBAETCS IO INENYKY MBIIIM Ha IAHEIW YNPABICHUS PEXUMOM
u3Mepenus. Texkymmii pexuM HM3MEpeHHs OTMeueH WHAMKaTtopoM. /[lng BwIOOpa
Jpyroro  pexuma  HU3MEpeHuss  HeoOXOAMMO  IIETYKOM  MBIIM  BBIOpATh
COOTBETCTBYIOIYI0 NUKTOrpamMmy. COOTBETCTBHE ITUKTOTPAMM pEXUMaM U3MEPEHHUS
npuBeaeHo B Tabmuie 9.1.

Pucynok 9.2

Tabmnuma 9.1.

IIukTOrpaMMBI pEXKUMOB U3MEPEHUS

N3mepsiemas BenuunHa
Ne mukcrorpanme: Bxox «A» Bxox «B»
1 Sii S
2 S Si1
3 Soi S3i
4 Co
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10 ITanennb ynpasJieHHsI CHTHAJIBHBIM FeHEPATOPOM

10.1 ITanenp ynpaBieHUs TE€HEPATOPOM HCHBITATENbHOrO curHaia (pucyHok 10.1)
CIIy’)KUT Ul YCTAaHOBKH MAapaMETPOB YAaCTOTHOI'O CKaHUPOBAHUS, U INEPEKIIOUCHUS
AKTUBHOT'O OKHA MHIMKALUH.

OkHo 1 HacTora M)
relldH. FAEKC. reTep.

(Wakc | [Wogn. | [ noer| Touex ™ uHa,

Pucynox 10.1. [Tanens ynpaBieHus reHEPATOPOM UCIIBITATEIBHOTO CUTHATIA.

10.2 KHomKa «OKHO» CIIy>)KMT AJI MEPEKIIOYEHUS] HOMEpPA TEKYIEro aKTUBHOIO OKHA
uHAuKauuyu. Ilpy menyke MBIIBIO MO KHONKE — BBIOUPAETCs CeqyIolee BUANMOE
OKHO MHAMKAIMU B KAYECTBE aKTUBHOTO.

10.3 Tlonss «MHUH.» W «MakKc.» CIyXaT Ui 3aJaHusl HWKHEH W BEpXHEHW 4YacTOTHI
CKaHUPOBaHUA. YKa3aHHbIE TOJS MOTYT OBITh MEpPEBEACHBI B PEKUM 3aJaHUA
LIEHTPAIHHOM YaCTOTHl M TIOJIOCHI CKAaHMPOBAHUSA IYyTEM IIETYKa MBIIIBIO TI0
KHOMIKaM «MHH.» WJIH «MaKcC.», MPU STOM TMOJIMUCH Ha KHOMKAX MEHSIOTCS Ha
IEHTP» U «I0JIOCA», COOTBETCTBEHHO.

10.4 Tlone «Todek» CIIYKUT IUIA 3aJaHUSA KOJIMYCCTBA YACTOTHBIX TOYCK HUCIIOJIB3YCEMbIX
AJId CKaHUPOBAHUA YaCTOTHOI'O AMWAIla3oHa.

10.5 KHODKH <IHH.», «JIOT.», «IIPT.», «(PKC.» 3aJal0T CIIOCO0 CKAaHMPOBAHUS: TMHEHHBIH,
JorapupMHUUECKUH, TPOrPaMMHUPOBAHHBIA OO (UKCHPOBAHHBINA, COOTBETCTBEHHO.
IIpy 1nuHEHHOM peXHME CKaHUPOBAaHUS YACTOTHBIE TOYKHM paclojararrcs
paBHOMEPHO B YAacCTOTHOM JHara3oHe, IpU JOrapupMUUEecKoM — IO 3aKOHY
norapudma. IIporpaMMHpOBaHHBIH pPEXHM CKaHUPOBAHMS CIIY>)KUT JAJs 3a/laHUs
MIOJIB30BAaTEIEM 3aKOHA, II0 KOTOPOMY  YaCTOTHbIE TOYKH pAacloJlararorcs B
4acTOTHOM Juana3zoHe. PUKCUPOBAHHBIA PEKUM CKAHUPOBAHMS BKIIIOYACT PEXHUM
reHepalry Ha OJHOM 4YacTOTE, 3HAYCHHE KOTOPOW 3aJaHO B MOJE «UeHTp». [ns
MOJyYeHHUs Ha BBIXOJIE TE€HepaTopa HEMPEphIBHOIO KOJEOaHUS OAHOM YacTOThI,
JOJKHO OBITH OTKPBITO TOJIBKO OJHO OKHO MHAMKAIMH.

10.6 KHONKM «OAH.» M «IOBT.» YIPAaBIAIOT TPUITEPOM 3aIlyCKa CKAaHWUPOBAHUSA:
OJTHOKPATHBIN 3aITyCK, 100 HEMPEePHIBHOE TIOBTOPEHHE.

10.7 Knonka u moje «rerep.» HCIOIB3YIOTCS MpPU TECTUPOBAHUM YCTPOMCTB C
npeoOpa3oBaHUEM YacTOTHI. PEXXUM TEeCTHPOBAaHMS YCTPOMCTB C mpeoOpa3oBaHUEM
Y4acTOThI ONMCAH HIXKE.

10.8 Tlome «wWHA.» CIYXHUT Ui BKIIOYCHUS/BHIKIIOUCHUS TpadUuecKoil WHINKAINN
YaCTOTHOTO CKaHHMPOBAHMS Ha SKPaHE.
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11 ITanens ynpasiaenuss KUH

11.1

11.2

11.3

11.4

11.5

11.6

11.7

JlBe upentnunsle nanenu ynpasieHuss KUH (pucynok 11.1.) cmyxat s BeiOopa
apaMeTpoB KaHAJIOB MHAMKAIMU. B Kax1oM KaHale MHIUKAIMM MOXHO BBIOpATh
BUJ U3MepsieMoro S — napamerpa, ucnoib3yemsbiit Bxoq MKKII, popmar unankanum,
MaciuTad u Ipyrue napameTpsl.

&: 511 &wnn, nor, (aB) knbp @
TRpacca  MHH, Makc, asTo cMew, (aE)
[ | [lcrn. ”lnam.l

Pucynok 11.1. ITanens ynpasnenus KIH.

Knonka ¢ o6o3nauenueM «A: S11» cayxut mis Beioopa Bxoma MKKII u Buma
usMepsieMoro S — mapametrpa. Kpome Toro, gaHHas KHOIKA MO3BOJISIET BKJIHOYATh
peXuM TpeoOpasoBaHuMs S — TapaMeTpa B OKBUBAJCHTHBIA  HMMIIEAHC,
MPOBOAMMOCTh WJIM OOpaTHyI0 BenuuMHy. Pexumbl npeoOpazoBaHuss S —
napameTpoB onucansl B 11. 13. [lepexmouenne Bxona MKKII u Buga S — napamerpa
OCYIIECTBIISICTCSA IIETYKOM JICBOM KHOIKH MBIIH. PexxuMm mpeoOpa3zoBaHus S —
rnapamMeTpa BKJII0YaeTCs U3 MEHIO IO IIeTYKY TPaBOl KHOMKHA MBIIIH.

Knonka c¢ o6o3nauenmem «Awmrmi. sor. (ab)»  ciuyxut mis Beibopa dopmata
UHAMKAUU u3MepsieMoro S — napamerpa. @opmarsl MHAMKALMKM ONKCAHBI B 1I.12.
[lepexmtoueHne Gpopmara MHIUKALMKM OCYILECTBISAETCS ABYMs CIIOCOOaMMU:

— IIETYKOM JIeBOW KHONKM MBI TMPOU3BOAUTCA IUKINYECKHA mepedop
dhopmaros;

— IIEITYKOM MIPAaBOI KHOIKM MBIIIN BBI3BIBAETCS MEHIO (JOPMATOB.

[Tanens ¢ 0003HAUYCHUEM «KJIOp» OTpa)kaeT HAIMYHUE KATHMOPOBKH IJIi BHIOPAHHOTO
Bxoza MKKII. Hannumne kanuOpoBKH UHIAMLIHUPYETCS 3€JIEHBIM I[BETOM, OTCYTCTBHE —
KpPacCHBIM.

Knonku «Tpacca» BKJIIOUAIOT/OTKIIFOYAIOT WHIAWKAIHIO Tpacc.

[Tons «MHMH.» M «Makc.» 3aJal0T MHHMMYM M MaKCHUMyM IIKajbl rpaduka Juis
Kaxa0il Tpacchl. JlaHHbIe TOJS MOTYT OBITh THEPEKIIOYEHBI B PEKUM 3aaHUS
MaciuTaba 1 MaKCUMyMa LIKaJIbl IETYKOM MBIIIH 110 KHOIIKaM HaJ HUMH. [lpu 3Tom
HAJIIMCU HA KHOIIKaX MEHSIOTCS Ha «MacCll.» U «MAakKc.», COOTBETCTBEHHO.

KHonkM «aBTo» IpelHa3HauY€Hbl ABTOMATUYECKOI'O MAacCIITaOMpPOBAaHUS Tpacc.
ABTOMaTHYECKOE MaciITaOMpOBaHHE BBIMOJIHACTCS B JBa H3Tama: MNEepBbIA 3Tan
BBINOJIHAET IMOMUCK Tpacchl 0e3 M3MeHeHHs MaciuTaba, BTOPOW 3Tal BBINNOJIHSAET
MIOUCK TPACCHI C aBTOMATUYECKOM MOACTPOHKOM MaciTaba.
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11.8

11.9

11.7.1 ITo mepBOMY Ha)aTHIO JIEBOW KHOMKH MBIIIN OCYLIECTBIISIETCS TOUCK TPACChI
06e3 u3MeHeHUs MacmTaba TakUM o00pa3oM, YTOObI MAaKCHMYyM Tpacchl
OKa3aJjcs B BEpXHEH YaCTH OKHA UHAUKAIIIH.

11.7.2 Tlo cnenyrlieMy Ha)XKaTUIO JIEBOM KHONKHU MBIIIK, €CIU BBIIOJHICTCS
KpUTEpUH TIOMCKA Tpacchl TMPEeAbLAYLIero IMyHKTa, OCYLIECTBIIAETCS
aBTOMATHYECKOE MAaCHITA0MpPOBAHHWE TaKUM OOpa3oM, 4YTOObBI MHUHMMYM U
MaKCHMYM TPaccChl MOMaiajdl B OKHO UHIUKAIINH.

MHorogyHKIHOHATBHOE TI0NIE ¢ 0003HaYeHHEeM «cmetll (1b)», CIyKuT s 3aaaHus
Pa3IMYHbIX TAPAMETPOB, B 3aBUCUMOCTH OT TeKyIIero ¢oopMara HHAUKALIUU:

11.8.1 B popmatax «AMmnuTyaa B jorapudpMudeckoM Macutade», « AMIUIUTYIa B
nuaetnom Mmacmrabe»y, «KCBH», «Peanmpnas uyactey, «MHHMasi 4acTb»
JAHHOE TI0JIE€ 03HA4YaeT CMELICHHUE, KOTOPOE CIIY>KUT I 3aJaHUs BEJINYMHBI
BEPTUKAIHLHOTO CMEIICHUS TpaduKa.

11.8.2 B ¢opmate «I'B3» nanHoe nose Ciry>KuT AJIs 3aJlaHUsI YPOBHS OTCeUkHd B Ab.
IIpy maneHun YpOBHS CHTHajda HHUXKE YpPOBHS OTCEUYKU (3a MOJOCOM
NpomycKaHus ycrpoiicTBa) 3HaueHue ['B3 He paccuuteiBaercs. s 3apanus
YPOBHSI OTCEUYKH, HEOOXOAMMO yKa3aTh B JAHHOM II0JI€ 3HAUYEHHUE, OTIMIHOE
oT HyJss, HanpuMep: muHyc 80 nb. 3agaHue ypoBHS OTCEUKHM IO3BOJIET
UCKJIIOYUTH IIyMOBYIO Tpaccy I'B3, koTopast uMeeT 3HaUUTEIbHBINA pa3Max.

11.8.3 B ¢opmarax «Paza» u «Paza pacuMpeHHas» JaHHOE I0JI€ CIIY>KUT JUIs
3aJlaHusl BEJIMYMHBI KOMIIEHCAIlMM 3JIEKTPUYECKOM JUIMHBI YCTPOWCTBA.
3ajaHue NAaHHOM BEJIWYMHBI CIY’)KUT I KOMIIEHCALIUK DIIEKTPUYECKOU
JUTMHBl YCTPOWCTBA TpPH HM3MEPEHHSIX OTKIOHEHHs (a3l OT JIMHEHHOTO
3aKOHa. BennurnHa KOMIEHCAMK AIEKTPUYECKON JUIMHBI 3aa€TCs B HC.

11.8.4 B ¢opmare «MONIHOCTE» JTAaHHOE TOJIE CIIY>)KHT IS 3aJaHUS 3HAYCHUS
arteHioaropa (nb), wucmonb3dyemoro mpu KanuOpoBke. [lorpenrHocthb
W3MEPEHHS] MOIIHOCTH CKJIAJbIBACTCS M3 MOTPEIIHOCTH 3aJaHus 3HAYEHUS
JAHHOTO aTTEHI0ATOpa U MOTPEIIHOCTH YCTaHOBJIEHHUSI MOIIHOCTH Ha BBIXOJE
npubopa.

KHonku «mam.» BKJIIOYAIOT MaMsATh Tpacc. Tpacca 3allOMMHAEeTCs MO 3aBEPIICHUU
TEKyLIero 4YacTOTHOTO CKaHupoBaHudA. KoauuecTBo 3almOMHHAEeMBIX — Tpacc
orpaHudeHo 10-10 B KaXJIOM KaHajle MHIUKAIMU. MEHI0 MaMATu Tpacc BbI3bIBACTCS
LIEJTYKOM MPaBOIl KHOTIKYM MBIIIN HaJ KHOTIKOW «1maM.» (pucyHok 11.2.).
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Saa,o

j,  JANIMHHMTE TPacoy Emnn. nor, (4B}

COYMCTHTE TRaCCy Tpacca 1
EMEL OYMCTHTE BCE TPacikbl Tpacca &
- Tpacca 3
Tpacca 1
crn. Tpacca 4
v Tpacca 2
Tpacca &
Tpacca 3
v Tpacca 4

Tpacca s

Pucynox 11.2. MeHto namsitu Tpacc.

YroObl 100aBUTH HOBYIO TPacCy, KpOME NEpPBOii, HE BBI3bIBasi KOHTEKCTHOTO MEHIO,
HEOO0XOIMMO WLIEIKHYTh JIEBOM KHOMKON MBIIIM HaJ KHOIKOM «Iam.», yAep)KuBas
Haxkato kmaBunry «Ctrl» na kmaBuatype. IlepBast Tpacca 3amomuHaercst 0e3
Ha)kaTus kiaBumu «Ctrly».
OTKMIOYUTh OTOOpa)KEHHE 3aIIOMHEHHON TpPacChl, MOXKHO, CHSB TaJlO4YKy B MEHIO

namsti Tpacc. [Ipu 3ToM 3alIOMHEHHAs Tpacca He YIalseTCs.

VYianute MOCIEOHIOI 3allOMHEHHYIO TpPacCy MOJKHO IIETYKOM JIEBOM KHOIIKOM
MBI HaJ KHOMKOW «mam.». YJIalduTh NPOU3BOJBHYIO TPAacCy MOXHO W3 MEHIO

HaMsITH Tpacc.
[TamsTh Tpacc coxpaHseTcs BMecTe ¢ GailiioMm KoH(pHUTypaIiu.

11.10 KHonka «cri.» BKJIIOYAET CriaxuBaHue Tpacchl. Crila)kMBaHHE OCYLIECTBIISETCS
MyTEM YCPEAHCHUS PE3yJIbTATOB U3MEPEHUHN CKOJB3SIIMM OKHOM C mupuHou 1% ot
9Hclia TOYEK TPACCHI.

12 BupryanbHasi KJ1aBuaTypa

12.1 JInss OCHOBHBIX TMOJeH BBOAAa NHUQPPOBBIX 3HAUCHUN Jo0aBiIeHA BUPTyalbHas
KJIaBUATypa, KOTOpasi MO3BOJISIET BBOAMTH 3HAUEHMSI C MOMOLIbIO MBIIIM (PUCYHOK

12.1.).

! l_*n\\J .r"

‘i Knagwar

-100,0
Enor,
mrpr m

{1 KnapvaTypage.d
il <
E].. o
EEE =
=]

oL o]

[mibrcc. | [Woan. | [ nost| Touex [V uHa.

Pucynok 12.1. BupryanbHas kiaBuaTypa.
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BuptyanpHas ki1aBuaTypa BI3BIBACTCA IIETYKOM MPABON KHOMKHU MBIIIM HaJ MOJIEM
BBO/IA.

12.2 OcHOBHBIE TIOJNII BBOJIa CHAOXKEHBI (YHKIIMEW 3allOMHHAHHUS pPaHEE BBEIACHHBIX
3HaueHui. CHMCOK 3allOMHEHHBIX 3HAYEHUI OrpaHudYeH 8-10 myHKTamu. [locTynm k
CIUCKY OTKpBIBACTCS INETYKOM IIPABOM KHOIKOM MBIK HaJ IIOJEM BBOJAA
BUPTYaJIbHOU KJIaBUATYphl (pUcyHOK 12.2.).

Pucynok 12.2. Cnucok paHee BBE€ACHHbBIX 3HAUECHUM.

Criucok paHee BBOIMMBIX 3HAYCHUI COXpaHseTcs B Qaiiyie KOHQUTYpaluu.
13 ®opmaTtbl MHAUKALMH S — IapaMeTPOB

13.1 UKKIT «O630p — 103» mo3BoisieT OTOOpaXkaTh Ha JSKpaHe H3MepseMble S —
nmapaMeTpsl, UCHONB3ys (opmar MpSMOYTOJIBHBIX KOOpPAHMHAT, (HOpMaT MOJSAPHOM
nuarpammbl U popmat nuarpaMmmbl Bonbnepra — Cmura. /IBa nmocnennux ¢gopmara
UCTIONB3YIOTCS ISl OTOOpakeHus Sy,

13.2 B ¢dopmare npsMOyTOIbHBIX KOOPAWMHAT IO OCH X OTKJIAJBIBAIOTCS 3HAYCHUS
YacTOTHI UCTIBITATETILHOTO CUTHANA, a 110 OCH Y — 3HAUYCHUS U3MEPSIEMOI BEJIMUUHBI.
dopmaT TPSIMOYTOJEHBIX KOOPIWHAT TO3BOJISIECT BBHIOPATh OJWH W3 JICBSITH THIIOB
MIPEJICTAaBJICHHS] M3MepseMOil BennduHbl (Tabmuna 13.1).
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Tumnbl popMaToB MPSIMOYTOJIBHBIX KOOPIAUHAT
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Tun popmara HaumenoBanue | Tum ganusix o ocu Y | EnuHMIBL ITpumepst
thopmara B [10 WU3MEpEeHUs MIPUMEHEHUS
ocu Y
AwMIuTyna B Awr. Jor. Ammutyna (MoIyib S b Nsmepenue
norapumudeckoM | (ab) — mapameTpa B BO3BPaTHBIX MOTEPb,
Maciraoe norapu(MUIECKOM Uzmepenne
Macmtabe) BHOCHUMOTO
ocnabneHus (Miu
KoadduIenrTa
YCHIICHHSI)
AwMIuTyia B Awmrt. uH. Ammutyna (Moxyib S - Nsmepenue
JIUHEHHOM — mapameTpa B ko3 Punmenta
Maciraoe JTUHEHHOM MaciiTabe) OTpakeHUs
daza ®aza (°) ®daza S — mapamerpa rpanyc (°) | U3mepenue
(TmamnazoH U3MEHEHUS OTKJIOHEHHS (a3bl OT
ot —180° o +180°) JMHENHON
3aBHCHMOCTH
daza ®aza pacmr. (°) | Paza S — mapamerpa rpaayc (°) | U3mepenne
pacimpeHHas (mnana3oH W3MEHEHUs OTKJIOHeHHS (ha3bl OT
pacIIMper HIXKE — JIMHEUHOU
180° u BoItIe +180°) 3aBUCUMOCTHU
I'pymmosoe Bpems | I'B3 (mc), Bpemst HC, N3mepenne
3ana3bIBaHUs I'B3 (MmKc) pacpocTpaHeHUs MKC IPYIIIOBOrO BPEMEHH
CUTHaja B 3ara3/IbIBaHHs
HcclielyeMoM yCTpoiicTBa
YCTPOKHCTBE
Koadpumment KCBH 1+ p - Nzmepenne KCBH
CTOSTYEH BOJIHEI 110 1—p BXOJIa YCTPOMCTBa
HaANPSHKEHUIO
TAe p— MOZYyJb
KoaduIeHTa
OTpaKeHHUs
PeanbHas yacth Pean. yactp PeanbHas yacth —
KOMIUIEKCHOTO S —
napaMmerpa
MHuMmas yacThb MHuM. yacTb MHumas yacTtb -
KOMIUIEKCHOTO S —
rnapaMerpa
MoutHocTh MorH. (7bMm) Mo1HoCTh CUTHAJIa Ha nbm U3mepenue
BXO/JIE€ U3MEPUTENIBHOM MOIIIHOCTH
CEKLUHU BBIXOJ/IHOTO CHTHAJIa
yCTpOKCTBA

13.3 B ¢opmaTte mnoisipHOW auMarpaMMbl pe3yJbTaThl H3MEPEHHUS OTOOpaKkaloTCs Ha
KpyroBol auarpamme. I3mepsiemble TOYKM pAaclonararoTcs Ha PACCTOSIHUM OT
[EHTpa OKPYXHOCTH, PaBHOTO MOJYJIO (aMIUTUTYAE B JIMHEHHOM MacmTade), U B
COOTBETCTBUHM ¢ (ha30il, OTCUNTHIBAEMOM KaK yrojl OT MOJ0XKUTEIbHOTO HalPaBICHUS
ocu X MPOTUB YacOBOW CTpenku. B ¢opmare monsipHO# AuarpaMmbl OTCYTCTBYET
OCh 4YacTOT, OTCYET YacTOThl INPOU3BOAUTCS C MOMOLIbIO Mapkepos. [l BbIBOIa
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13.4

4acTOThl M 3HAUEHUN M3MEPEHUN  HUCIHOJB3YIOTCA TpU pa3luyHbIX (opmara
MapKepoB.

13.3.1 Tlomsipaast muarpamma ¢ (GopmMaToM MapKEepOB — aMIUIATyAa B JIMHEHHOM
macmitabe u daza S;;. HaumenoBanme ¢opmara B IIO «Ilomsipuas
(yun/daza)y.

13.3.2 Ilonsiprast  auarpamma Cc  ¢GopMaroM MapKepoB — aMmIUIUTyAa B
nmorapudmudeckom Mmacmradbe u ($aza S;;. HaumenoBanume dopmara B 110
«JTonsipuas (J1or/daza)».

13.3.3 Ilomsiprast quarpamma ¢ ¢hopMaToM MapKepoB — peajibHasi 4aCTh ¥ MHHUMast
qacThb S;1. HanmenoBanue popmarta B I10 «Ilonspras (pean/MHUM)».

®opmar auarpammbl Bomnerepra — CmuTa HCHOIB3YyeTCS I OTOOpaKEHUS
3HAQYEHUM HMIIEJaHCOB IPU HM3MEPEHUM NapaMeTPOB OTPAXKEHHUS HCIBITYEMOTO
ycTpoiictBa. B atoM (opmare rpaduk mpoxomauT depe3 T Ke€ TOYKH, YTO U B
dbopmare monspHOW auarpammbl. JlJis BBIBOAA 4YaCTOTHI M 3HAYCHUH H3MEpEHMIA
HCIIONIB3YIOTCS TSITh PA3JIMUYHBIX (POPMATOB MaApPKEPOB.

13.4.1 lnarpamma Bonbnepra — Cmuta ¢ GopmMaroM MapKepoB — aMIUIUTYJa B
nuHeHOM Maciitabe u ¢as3a S;;. HaumenoBanme ¢opmara B [10 «Bonbnept
— Cmut (un/daza)y.

13.4.2 Tnarpamma Bombpnepra — Cmuta ¢ (opMaroM MapKepoB — aMIUIUTyAa B
norapupmuueckom Macimrabe u ¢asza S;;. Haumenosanue ¢opmara B I10
«Bomeniept — Cmut (101/haza).

13.4.3 Jlnarpamma Boabsnepra — Cmuta ¢ popMaToM MapKepoB — peasibHasi 4yacTb U
MHuUMasi 4yacth Si;. HaumenoBanue ¢opmata B 110 «Bonbnepr — Cmur
(pean/MHUM)».

13.4.4 Inarpamma Bombmepra — Cmuta ¢ ¢GopMaToM MapKepOB — aKTHBHOE
conpotuBnenue (Om), peakTuBHOE compoTuBieHue (Om) U HKBUBAJICHTHAS
UHAYKTUBHOCTh (/H) wnu eMKOCThb (@) pPEakTHUBHOIO CONPOTHUBIICHUS.
JlaHHBIE TapaMeTphl SIBISIOTCS TMPOU3BOIHBIMH OT TIIOJIHOTO BXOAHOTO
compoTuBieHus Zex = R + jX, koTopoe omnpezensercs no popmyie:

1+5),

Zex = £,
1-5,,

b

rae Zo — BOJIHOBOE COMPOTHUBIIEHUE U3MEPUTEIHLHOTO TPAKTA.

HaumenoBanue ¢popmata B I10 «Bonsnept — Cmut (R + jX )».

13.4.5 lnarpamma Bonbsnepra — Cwmura ¢ (popmaToMm MapkepoB — aKTHUBHas
npoBoAUMOCTh (Cwm), peakTuBHas MpoBOAUMOCTb (CM) M SKBUBAJICHTHAS
WHIYKTUBHOCTD ([ H) WK eMKOCTh (@) peakTUBHOU NMPOBOAUMOCTH. JlaHHBIE
MapaMeTpsl SBISIOTCS MPOU3BOIHBIMH OT TIOJHOW BXOJHOW MPOBOIUMOCTH
Yeéx = G + jB, xoTopoe onpenensercs mo Gopmyie:
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1—
Yex = L S
Z, 1+8§,

b

rac Z() — BOJIHOBOC COITPOTHUBJICHUC U3MCPUTCIIBHOI'O TPAKTa.

HaumenoBanue ¢popmata B I10 «Bonsnept — Cmut (G + jB)».

14 IIpeoOpa3oBaHue MpeACTABJICHHA S — IAPAMETPOB

14.1

14.2

14.3

B UKKIT «O630p — 103» mnpeaycmorpeHa (yHKIMS HapaMeTpUUecKOro
npeoOpa3oBaHUsl PE3yNbTaTOB M3MEPEHUs W3 S — mapaMerpa B CIEIYIOIINe
napaMeTpsl:

14.1.1 OxBuBaneHTHBIH uMINEAaHC (BXOAHOM Zr wuiau npoxoaHod Zt). Bun
npeoOpa3oBaHus Zr uiaM Zt onpenensercss aBTOMaTUYECKH, B 3aBUCUMOCTH
HU3MEPSIEMOTO TTapaMeTpa Sy WiH Sy.

ZrzZoHi” L z=2z 1),

P 21

rac Z() — BOJIHOBOC COIIPOTUBJIICHUC U3MCPUTCIILHOI'O TPAKTaA.

14.1.2 DKxBUBaJICHTHAsI TMPOBOAMMOCTh (BXOmHas Yr WM mpoxomHas Yt). Bupg
npeoOpa3oBanus Yr wind Yt OmpesenseTcs aBTOMAaTHYEeCKH, B 3aBUCUMOCTH
n3Mmepsemoro napamerpa S11 unum S21.

14.1.3 OOpartHslii S — napamerp.

@OyHKIUS TapaMEeTPUUecKoro MpeoOpa3oBaHUs JACUCTBYET TONBKO opmare
NpsSIMOYTOJIBHBIX KOOpAMHAT. B ¢opmarax moisipHbIX koopauHat W Bomenepra —
Cwmuta nannas GyHKIus He paboTaer.

Bxitouenne ¢QyHKuM npeoOpa3oBaHMsS IMPOU3BOAMTCS U3 MEHIO, KOTOpOe
BBI3BIBACTCS 0 MIEITYKY MPABOW KHOIKHM MBIIIH Ha KHONKe BhIOOpa Bxoxa MKKII u
Buga S — mapamerpa (m. 11.2). Ilpu BkmtoueHHOW GYHKIUH MpeoOpa3oBaHUS
HAJMKUCh Ha KHOIIKE JOIOJIHAETCS BUIOM IIpeoOpa3oBanus, Hanpumep «A: S11 [Zr]».
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15 Ilanean craTyca mpudopa

roToE i
Z0: 50 O
dMneT: 3 kML
obzop: 480 Mo

Pucynok 15.1. I1anens cratyca npubdopa.

15.1 TlepBast cTpoka maHeaN MHAMLUPYET (PAKT MOIKIIOYCHUS U3MEPUTEILHOTO OJIoKa K
KOMIIBIOTEPY, €r0 BKJIIOUEHHS B CETh U TOTOBHOCTH K padoTe.

15.2 Bropas cTpoka maHeNd WHIUIHUPYET BEIMYUHY BOJHOBOTO COINPOTHUBICHUS
M3MEPUTEIBHOTO TpakTa. BBIOOp BOIHOBOTO CONPOTHBICHHUS H3MEPHTEIHEHOTO
TpakTa OIucaH B I1. 16.

15.3 TpeThsi cTpoKa MaHENH WHAMIMPYET TEKYIIYIO TOJOCY U3MEPHUTEIBHOrO (PribTpa.
Br160p 1070CH U3MEPUTENBHOTO (PMIIBTPA OMMCAH B I1. 16.

15.4 HuwxHsisl cTpoka MaHeNW HHIULIUPYET BpeMsl OJHOro 0030pa (CKaHMpPOBAaHMS IO
4acToTe /Ul BCEX OKOH MHAMKaLUK). Bpems ckaHMpoBaHUs 3aBUCUT OT YHCIIa TOYEK
1 TIOJIOCHI I3MEPUTENHFHOTO (QMIIBTPA.

16 YcTraHoBKa BOJHOBOIO COIIPOTUBJICHUSA U3MEPUTECJILHOTO TPAKTa

16.1 BonnoBoe conpotusnenue umeputenbHoro tpakta MKKII «O630p — 103» moxer
obiTh 50 mwnu 75 Owm. Ilepen HawyamoMm H3MEpPEHUNH W TPOBEACHHS KanHOPOBOK
npubopa HEOOXOJUMO YCTaHOBUTb B IMPOrpaMMe JEMCTBUTEIbHOE 3HAYCHHE
BOJIHOBOT'O COIPOTHUBIICHUS] U3MEPUTEIBHOTO TPAKTA.

16.2 BonHOBOE CONPOTHUBIEHUE U3MEPUTEIBLHOIO TpPaKTa YCTaHABJIMBAECTCA M3 IYHKTA
MeHro «Hactpoiiku/IlapameTpsr. .. ».

17 Bp100p M0JI0CHI H3MEPUTEJIBLHOT0 GUIbTPA

17.1 W3meputenbHblii (QUIBTp ONpeAeNseT TMOJOCYy MPOMYyCKAaHUS HW3MEPUTENIbHBIX
npueMHUKoB. [losoca u3mMepuTensHOTO (PUIIBTPa MEPEKITIOYAETCS B COOTBETCTBUH CO
cnenyromuM psgom: 30kI'n, 10 kI'y, 3 kI'n, 1 k', 300 I'a, 100 ', 30 T'o, 100,

17.2 CyxeHue TMOJI0Chl H3MEPHUTEIHLHOr0 (WIbTPA IMO3BOJISICT CHHU3UTH COOCTBEHHBIC
IIyMbI, ¥ PACIIUPUTh JMHAMHYCCKUN JMANa30H W3MEPEeHU mnpudopa, Mpu 3TOM
yBeIMuMBaeTcs Bpems uaMepenus. CyKeHHE MOJIOCHI U3MEPUTENLHOTO GribTpa B 10
pa3 MPUBOJUT K CHUXKEHUIO IIyma npuMepHo Ha 10 nb.

17.3 IlepexitoueHue GUIbTPOB OCYIECTBISETCS C TOMOUIBIO MEHIO «Dunbmpy.
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18 Kanubposka

18.1 IlorpemHocTy U3MEPEHUS U UX XapaKTEPUCTHUKA.

[TorpeurnocTn u3mepeHuit S — mapametrpoB B npudope «O0630p — 103» gensrcs Ha Tpu
OCHOBHBIE KAaTETOPHHU:

—  CIydYaiHbIE COCTABISIOIINE MTOTPEITHOCTH;
— TIOTPEIIHOCTH, O0YCIIOBIEHHBIE JIperdoMm.

— CHCTEMATHUYCCKHE NOTPECIIHOCTH,

18.2 CnyualiHble COCTaBIAIOLIUE OIPELUTHOCTH.

CiyyaliHble COCTaBJISIIOIINE OTPEITHOCTA UMEIOT HEPETYIISIPHBIN XapaKTep BO BPEMEHH.
B cuny cBoeil HempenckazyeMOCTH, OHH HE MOTYT ObITh KOMIEHCHPOBaHBI METOAOM
KanuOpoBkU npudopa. CiydailHble COCTaBISIOLUIME NOTPEIIHOCTH MOTYT OBITh, B CBOIO
ouepenb, KiIacCUPUIMPOBAHBl B CIEAYIONIME MOAKATETOPUU, B 3aBHCHUMOCTH OT
BBI3bIBAIOLIUX UX PUYUH:

— IMYMOBBIC COCTABJIAOIIHNEC IIOIPCITHOCTH I/I3MepeHI/II71 npn60pa;

— MOrpC€urHoCTH, O6YCHOBJI€HHI)IC HCIIOBTOPSACMOCTBIO B pa3beMax;

[IymMOBBIE COCTABISIIOIINE MOTPEUTHOCTH BBI3BAHBI AJIEKTPUUECKUMH (DIyKTyalusMu B
ANICKTPOHHBIX KOMIIOHEHTAX, HWCIIOJIb30BAHHBIX B HW3MEPUTEILHOM Tpubope. ITh
MOTPEIIHOCTH MOTYT OBITh YMEHBIIEHBI IIyTEM YBEIWYEHHS] MOIIHOCTH CUTHAJA B LIETH
U3MEPSIEMOT0 YCTPOWCTBA, CYXKEHUS MOJIOCHI M3MEPUTEIBHOTO (DHUIBTPA, BKIIFOUCHUS
pexXrMa yCpeIHEHU.

HOFpGHIHOCTI/I, 06YCJIOBJICHHI)IC HCIIOBTOPACMOCTBIO B pasbeMax, BbI3BAHbI
BapualAMU SJICKTPHUYCCKUX XaPAKTCPUCTUK PA3bCMOB BCJIICACTBHC HCIIOBTOPSACMOCTH
HX TCOMCTPUYCCKOTO COYJICHCHHA HW HU3HOCA CO BPCMCHCM. Ot COCTaBJIAOIIUC
MOrpCIITHOCTH MOTYT OBITE YMCHBUICHBI ITYTEM OCTOPOKHOI'O O6paH_[eHI/I${ C pa3bCMaMU.

18.3 TlorpemrHocTH, 00yCIOBIECHHBIE ApeioM.

[TorpemnocTty, 00ycnoBieHHbIE Jpei(om, CBs3aHbl C U3MEHEHHEM HIIEKTPUYECKHX
XapaKTepUCTHK MPUOOPa, KOTOPBIE MPOUCXOAST Mociie KamnOpoBku. OCHOBHAs PUYHMHA
npeiida 3aKioyaeTcs B M3MEHEHMH DPa3MEpOB COCIUHMTENBHBIX Kabeneill B CBA3M C
BapHaIeil TeMreparypbl OKpysKalollel Ccpebl, U TeMIepaTypHOM Jpeiide mapaMeTpoB
3JIEKTPOHHBIX KOMIIOHEHTOB BHYTPH IPUOOpa B CBSA3U C €0 IPOTrPeBOM M U3MEHEHHEM
TEMIIEPATYPbl OKpY KaloIled cpenbl. OTH COCTAaBIISIIOIIME IOTPEIIHOCTH H3MEPEHUN
MOTYT OBITh YMEHBUIECHBI IIPU COOIIOIEHUH perjlaMeHTa o BpeMeHH Iporpesa npuodopa
nepen paboToil ¥ TIOBTOPHBIMH KalMOpOBKaMHM TpuHOOpa IO Mepe H3MEHEHUs
TEMIIEPATYPHI OKPY>KAIOIIEN CPEBI.

18.4 CucremaTHuecKHe COCTABIIAIOIINE OTPEITHOCTH U3MEPEHUIA.

CucremaTH4ecKHe COCTABIIAIOIINE OTPEIIHOCTH U3MEPEHUH BBI3BAHbI HEUJIEAIBHOCTHIO
ANIEKTPUYECKUX  XapaKTEpUCTUK MpuOopa M  TECTOBOM  YCTaHOBKHM, BKJIIOYas
COEMHUTEIIbHbIE Ka0enu, pa3beMbl, LIeNH pa3zeleHus curtaia. JlanHble COCTaBIIAONIUe
IIOIPEIIHOCTH TIOBTOPSIEMBI, HX XapaKTEPUCTUKH HE H3MEHSIOTCS CO BpPEMEHEM.
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CuHcTeMaTHYeCKHE COCTABJISFOIINE MOTPEITHOCTH MOXHO W3Y4HTh, & 3aTeM YMCHBIIUTH
UX BEJIMYMHY ITyTEM BBEJIEHHs IIONPABOK B pe3yJbTaTbl U3MEPECHUN MAaTEMaTUYECKUM
CIIOCOOOM.

HpOL{CCC BBIUUCJICHUSA XapPAKTCPUCTUK CUCTCMATUYCCKUX HOFpCH_IHOCTGI\/'I Ha3bIBACTCA
KAJHOPOBKOM.

Hpouecc KOMIICHCAalluu (yMeHbH_IeHI/ISI BeJII/I‘-II/IHBI) CUCTEMATHUYCCKUX COCTAaBJIAIOIINX
MOTPEIIHOCTH B pe3yJbTaTaX HU3MEPEHUN MaTeMaTHUYeCKUM CIOCOOOM Ha3bIBaeTCs —
KOppeKuuei morpemHocTei.

Pa3nmnyaroT mecTs THIIOB COCTABIAIOIUX CUCTEMATUYECKHUX MOINPEITHOCTEN.
[TorpemHocTH, BBI3BaHHBIE YAaCTOTHOW HEPAaBHOMEPHOCTHIO MpubOOpa U TECTOBOM
YCTaHOBKH:

— YacroTHas HEpaBHOMEPHOCTb TPAaKTa OTpa)keHus — Er

— YacToTHass HEpaBHOMEPHOCTh TpakTa nepenayun — Et
CocraBidmoomye MOrpenIHOCTH, BbI3BaHHBIE OTPa)KEHHUSMH CHTHala B W3MEPUTEIBHON
CHUCTEME:

— CornacoBaHue HCTOYHNKA curHana — Es

— CornacoBanue Harpy3ku — El
CocraBismoomuye TMOrPEeIIHOCTH, BbI3BAHHBIE YTEUYKaMH CUTHAJA B H3MEPUTEIBHON
CUCTEME:

— Hamnpasnennocts — Ed

— PasBaska — Ex
Bbeluncnienne  XapakTepUCTHK — CUCTEMAaTHMYECKHX  COCTABIAIOIIMX — IOTPELIHOCTH
IIPOU3BOJIUTCS MYTEM HM3MEPEHHUS MapaMEeTpOB STAJIOHHBIX Leneil. DTaJoHHbIE LENu

HA3BIBAIOT — KAJMOPOBOYHBIMH MepaMu. /{7151 ocyliecTBiieHus: KaluOpoBOK B ipubope
«00630p — 103» UCMIONB3YIOTCS CINEAYIONINE KaTHOPOBOYHBIE MEPHI:

— Mepa KopoTkoro 3ambikanus (K3),
— Mepa xosocTtoro xozaa (XX),
— Mepa corjlacoBaHHas Harpys3Ka,

— Mepa [epeMbIUKa.

18.5 MeToab! KanUOPOBKY M UX XapaKTEPUCTHKA.
B UKKII «O630p—103» npumeHsitoTcs Tpu MeToJa KAIUOPOBKY MU U3MepeHuu Sy (B
MOpPS/IKE MOBBIIIEHUS! TOYHOCTH):

— KanmubpoBka 4acTOTHON HEPAaBHOMEPHOCTH TpaKTa U3MepeHus KoddduuneHra
oTpakeHus (B JaJIbHEHIIIEM, HEPAaBHOMEPHOCTH OTPaXKEHHUS);

— KanubpoBka yacTOTHON HEPABHOMEPHOCTH OTPAKEHUS U HAIPABIECHHOCTH;

— OpHomopToBasi KaTuOpPOBKa.

38



PIANAR «0630p — 103». PykoBoncTBo 1o skcrutyaranuu. Yacts I1.

B UKKII «O630p—103» mpuMeHSIOTCS JIBa METOJIa KAJIMOPOBKU MPU U3MEPEHHH Sy| (B
MOPAAKE IMMOBBIIICHUA TO‘IHOCTI/I)Z

— KanubpoBka yacTOTHOM HEPAaBHOMEPHOCTH KO3 (HUIIMECHTA TTepeIadn
W3MEPUTENILHOTO KaHaa (B JalbHEHIIeM, HEpAaBHOMEPHOCTH Tepeayn);

— KanubpoBka 4acTOTHOM HEPAaBHOMEPHOCTH PaCIIUPEHHAS.

KannOpoBka 4YacTOTHOW HEPaBHOMEPHOCTHM paCIIMpEHHAas BKJIIOYaeT B  cels
OJIHOTIOPTOBYIO KaJUOpPOBKY M KaJIMOPOBKY YaCTOTHOW HEPaBHOMEPHOCTH Mepeiayu.
Pe3ynbraT COBMECTHOTO NMPUMEHEHHUS IBYX YKa3HBIX KaJMOPOBOK MAaTEeMAaTHYECKH HE
SKBHUBAJIEHTEH NPUMEHEHHUIO 3TUX KAIUOPOBOK IO OTAeNbHOCTH. [10 oTHOIIEHHIO K Sy
TOYHOCTh M3MEPEHUU MOBBIIIAETCSA, a MO OTHOUIEHUIO K Sj; TOYHOCTh HU3MEPEHUH
HKBUBAJICHTHA OTHOTIOPTOBON KAJIMOPOBKE.

XapakTepucTUKa MCIONb3yeMbIX B mnpubope «0030p—103» MeTon0B KaauOpOBKU
npuBeaeHa B Tadbauue 18.1.

Tabmuua 18.1.

XapakTepucTuka METOJI0B KaIMOPOBKHU

Merox KanOpOBKH Nsmepsiemblie Hcnonb3yembie Busl koppekTupyembIx
napameTphl MepBI MOTPEITHOCTEH
Kanmu6poBka gacToTHOU St o K3 um XX! e YacToTHas HEPaBHOMEPHOCTh
HEPaBHOMEPHOCTHU TpakTta otpaxenus (Er)
OTpaXKCHUS
KanmnbpoBka 9acToTHOM S e K3 um XX e YacTtoTHass HEPAaBHOMEPHOCTh
HEPaBHOMEPHOCTHU TpakTta otpaxenus (Er)
e Harpyska
OTpaXECHUS U q Ed
[ )
HaIlpaBJICHHOCTU anpasiieaHocTs (Ed)
OpHomnopToBas Siy e K3 e YacToTHas HEPaBHOMEPHOCTh
KaJIuOpOBKa TpakTa oTpaxenus (Er)
e XX
e (CorjacoBaHue UCTOYHHUKA
e Harpyska
curaaina (Es)
e Hampasnennocts (Ed)
Kanmubposka gacToTHOM Sa e [lepembruka e YacToTHas HEPaBHOMEPHOCTh
HEPaBHOMEPHOCTH TpakTa nepenaun (Et)
nepeaavu

1
OCHOBHBIM ITPABUJIOM SIBJISIETCS HCIIOIB30BAHUE MEPHI X0JI0CTOT0 Xxoa (XX), eciin UMIIe1aHC
ycTpoiictBa 60mee 502 1 Mepbl KopoTkoro 3ambikanus (K3), ecnu nMItejanc ycTporicTBa MeHee

50Q.
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[Iponomxenne Tadma. 18.1.

Merton kanuOpoBKH N3mepsiemble Hcnons3yemsle Bunsl koppeKTHpyeMBIX
napameTpbl MepBI HOrPEIIHOCTEH
. 2
Kanmubposka gacToTHOM Si1 7Sy o [lepembruka e YacroTHas HEPaBHOMEPHOCTh
HEPaBHOMEPHOCTH . K3 TpakTta otpaxkenus (Er)
pacuimpeHHas
e CornacoBaHue UCTOYHUKA
o XX
curraia (Es)
e Harpy3ska
py e Hampasnennocts (Ed)
e YacToTHas1 HEpaBHOMEPHOCTh
TpakTa nepenaun (Et)
18.6 IIpu padore UKKII «O630p—103» B pexume usMmepenusi S;; U Sp; TMOIB30BATEh

18.7

18.8

18.9

MOJKET BBIOpaTh JIOOOH M3 JOCTYHHBIX MeTon0B KanuOpoBku. IIpu padore MKKII
«0030p—103» B pexxume m3MepeHuss Sp; U S3; win B pexxume uzMmeperus Cp;
JOCTYTICH TOJILKO METO]T KaTMOPOBKH YaCTOTHON HEPAaBHOMEPHOCTH IMEepeIayuu.

[Ipouenypa kanuOpOBKH MPOBOAMUTCS OTIAEIBHO JJISl KAXKIOTO PEXKUMa U3MEPEHHUSI.
[Tpu nepexsroueHuN MeX1y peKUMaMH U3MEPEHUS KaTHOPOBKU COXPAHSIOTCA.

[lepen mpoBeneHUEeM KaIMOPOBKM HEOOXOAWMO YCTAaHOBUTH PEXKHM H3MEPEHUS U
napaMeTpbl YaCTOTHOTO CKaHUPOBAaHHUA. 3aTeM HEOOXOAMMO MPOBECTU MPOLEAYPY
KUTMOPOBKU I KaXIAOW KaJTuOPOBOYHOM MEpHI, B 3aBUCHMOCTH OT BBIOPAHHOTO
MeTO/1a KaJTuOPOBKH.

Br160op mapameTpoB KaaTuOpOBKH.

18.9.1 Ilpu mpoBeaeHWH KamUMOPOBKHM, Hapsiay C METOJOM  KaJUOpPOBKH
MOJb30BATENb HMMEET BO3MOXKHOCTH BBIOOpAa MAapaMeTPOB YaCTOTHOTO
CKaHMPOBAHUs (IIOJIOCY YaCTOT, KOJIMYECTBO TOUYCK, 3aKOH CKAaHUPOBAHUA) U
M0JIOCY U3MEPHUTEIILHOTO (PUIBTPA.

18.9.2 IlapameTpsl 4acCTOTHOTO CKAaHHPOBAHWS KaTUOPOBKM MOTYT OBITH 3a/1aHBI
IBYMs CIIOCOOAMM: KaK yCTaHOBKH TEKYILETrO peKuMa W3MEpeHus, Tubo Kak
IpeJoIpeIesIeHHbIE TPOU3BOAUTENIEM YCTAHOBKH Ul KATUOPOBKU B IOJTHOM
I10JIOCE YaCTOT.

18.9.3 TlepBslii crioco0 3amaHus MapamMeTpPOB YACTOTHOTO CKAHUPOBAHUS (TCKYIIHE
YCTAaHOBKH) YCTaHABJIMBACT BO BPEMs KATHMOPOBKHU TMapaMEeTPhl YaCTOTHOTO
CKaHHPOBAHHUs, KOTOPbIE JICHCTBOBAIM B AaKTHBHOM OKHE WHIWKAIIUU
HETIOCPEJICTBEHHO TMepel KaauOpoBKOH. DTO CleAylouife mapaMeTphl:
JIMana3oH 4YacToT, KOJMYECTBO TOYEK, 3aKOH CKaHUPOBAHMs, II0J0cCa
M3MEPUTENIBHOTO (PUIIbTpA.

? KanubpoBKa 4aCTOTHON HEPABHOMEPHOCTH PAaCIIHPEHHAs BKIIOUACT B Ces OJHOIIOPTOBYIO
KaJHOPOBKY M KaTMOPOBKY YaCTOTHOW HEPAaBHOMEPHOCTH IIEPEIAYH.
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18.9.4 Bropoit cmoco0 3amaHus TapaMeTpOB  YacCTOTHOTO  CKAaHUPOBAHMSI
(xamuOpoBKa B MOJHOM MOJIOCE YaCTOT) MCIIOJIB3YET CISAYIOIIHIE MapaMeTphI:
nuara3od dactor oT 0,3 mo 1500 MI't, kommdectBo Touek — 3001, 3akon
CKaHMPOBAHUS — JorapupMUUECKuil B HIDKHEH yactu auanaszona (ot 0,3 1o
10 MI'n, 750 Todek) m MUHEWHBINH B BEepXHEW uyactu auamnazoHa (ot 10 mo
1500 MI', 2251 Touka), monoca usmeputenbHoro ¢puinbTpa — 300 I

18.9.5 Jlnsa pocTHiKeHUs] TOYHOCTH HM3MEpeHHUil, NPUBEIEHHBIX B TEXHUYECKOI
xapakrepuctuke HKKII, Heo0XxoqmMo uHcnoab30BaTh KaJIUMOPOBKY B
TeKYLIHX NapaMeTpax 4YaCTOTHOI0 CKAHMPOBAHHUSI.

18.10 CoxpaneHue KaaMOPOBOK MEX/y 3aIlyCKaMH IIPOrpaMMBbl.

18.10.1 B IIO «O0630p — 103» mMmeeTcss BO3MOXHOCTb COXPaHEHUS KaluOPOBOK
MEKIy 3aIlyCKaMu MPOrpaMMBbl. JlJaHHAs ONIHMS MOXKET OBITh BKIIOYCHA HITH
OTKJIFOUCHA TI0JIb30BATENIEM.

18.10.2 Ecnam BKIIOYEH pEXKUM COXPAHEHUS KAIUOPOBOK MEXAY 3alyCKaMu
IPOTPaMMBI, TO KAJIMOPOBOYHBIE TAOIHUIBI COXPAHAIOTCS HA HKECTKOM
JMCKE KOMIIBIOTEpAa U 3arpy’karoTcss IpH  IOCIEAYIOIIEM 3aIlyCKe
nporpaMMbl. Eciii peXum BOCCTaHOBJIEHUS KaJIUOPOBOK OTKIIIOYEH, TO
HEOOXOIMMO KaXJbplii pa3 Imocie  3almycka IporpamMMmbl, HPOBOJIUTH
kanuoposky MKKII «O0630p — 103».

18.10.3 Jlns [OOCTHIKEHHS HAWBBICIIEH TOYHOCTH M3MEPEHUH HEOOXOIUMO
MPOU3BOIUTH KAJIMOPOBKY HEMOCPEACTBEHHO TIepe]] HAYaIOM U3MEPCHHIA.

18.11 BsI0op KOMIIIEKTa KaTUOPOBOYHBIX Mep.

18.11.1 Ilepen mpoBeneHuem KanuOpoBKU cienyer BbIOpath B [1O xommiekt
KaJIMOPOBOYHBIX Mep, KOTOPBIHA MpEeANoaraeTcsi UCIoab30BaTh. KoMIiekT
KaJTHOPOBOYHBIX MEP — 3TO HAOOP MPEU3UOHHBIX (PU3UIECKUX yCTPOUCTB,
UCIIOJIb3YEMBbIX JUISI ONpEeACNCHUs MOTPEUIHOCTeH B H3MEPUTENIbHOM
cucteme. KOMIUIEKT COCTOUT U3 YeThIpeX Mep pa3nuyHbIX TUoB: K3, XX,
CornacoBaHHas Harpyska u [lepembruxa’.

18.11.2 TlapameTpbl KamuOpOBOYHBIX MEp HUMEIOT OTKJIOHEHHUS OT MapaMeTpoB
uneanbHbIX Mep. Tak, uaeanbHas Mepa K3 nomkHa uMeTb MOAYIb
koo Punmenta orpaxenus 1,0 u gasy xkosrpunmenrta orpaxenus 180° Bo
BCEM YaCTOTHOM jauanaszoHe. PeanbHass mepa K3 uMeeT OTKIOHEHHS OT
JAHHBIX BEJIMYMH, 3aBUCSILME OT 4acTOThl. JlJI1 ydeTa TakUMX OTKIOHEHUM
BBOJMUTCS MOJENIb KaTUOPOBOYHBIX Mep, cojepkamias Ko3()PUIMEHTbI
KaJMOPOBOYHBIX MEp.

’ Bo Bcex HCIOIb3yeMbIX KOMILIEKTaX KATHOPOBOYHBIX Mep MePEMBIUKA ONPEIENAeTcs C HyJIeBO IIMHOM, TO
€CTb 3a/lepXKKa M MOTepH paBHBI Hymo. OfHAKO Kak TakoBas MOJO0HAs Mepa MEPEMBIYKH HE CYILECTBYET.
KamubpoBka momKHa TNPOBOJUTCS TIPH HETOCPEICTBEHHO COCAMHEHHBIX pa3beMax Il IMOJKIIOYCHUS
HCCIIElyeMOI0 yCTPOMCTBA.
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18.11.3

18.11.4

18.11.5

18.11.6

Tabmuma 18.2.

«0630p — 103». PykoBoncTBo 1o skcrutyaranuu. Yacts I1.

B I10 umeetcs psn 3apaHee onpeeeHHBIX KOMIUIEKTOB KaJuOPOBOYHBIX
MCP C U3BCCTHBIMU IMaApaMCTpaMiu, U P H_Ia6HOHOB, NpeaAHa3HAYCHHBIX JJIA
BBOJIa B HUX MOJIb30BaTEIbCKUX TAPAMETPOB.

Cpenu mpenomnpee’eHHbIX KOMILJIEKTOB KaTHOPOBOYHBIX MEp HMEETCS
CIIELMAJIbHBI KOMIUIEKT C HYJIEBBIMM OTKJIOHEHUSMH OT HapaMeTpOB
uaeanbHbIX Mep u ¢ obo3HadeHnem «He ompenenen». OH UCHONB3yeTCs B
cily4ae, Korja HapaMeTpbl KaJMOpOBOUHBIX MEp HE H3BECTHbI, WJIH HE
TpeOyeTCsl HauBBICIIAast TOYHOCTh U3MEPEHUH.

Jns  TmodydeHHs HaAWBBICHICH TOYHOCTH KadHMOPOBKH  HEOOXOIMMO
UCTIOJIB30BaTh ~ KOMIUIEKT  KaJUOPOBOYHBIX MEpP C  HM3BECTHBIMH
XapaKTePUCTHUKAMHU, M BBIOPATH €ro U3 YUCJIa 3apaHee ONPeIeICHHBIX, TH00
BBECTH ero mapamerpbl. [logpoOHee mpoienypa BBOIA/KOPPEKTUPOBKH
apaMeTpoB KOMILJIEKTA KaTMOPOBOYHBIX Mep onucaHa B 1. 18.13.

Cnucok HCMONb3yeMbIX KOMIUIEKTOB KalMOPOBOUHBIX MEp NPUBEICH B
Tabimuue 18.2.

Cnucok KOMIUIEKTOB KaJIMOPOBOUHBIX MEP

HanmenoBaunune Omnucanne

He onpenenen

Mojienb KaTUOPOBOYHBIX MEP C UACaTbHBIMH NMapaMeTpaMHu

Agilent 85032B -M— Kommiekr mep dpupmst Agilent 85032B, Bunka N-tuna 50 Om

Agilent 85032B —F— Kommuiekt mep dupmst Agilent 85032B, raezmo N-tuma 50 Om
Agilent 85036B —-M— Kommuiekt mep pupmsbr Agilent 85036B, Bunka N-tuna 75 Om
Agilent 85036B —F— Kowmmiext mep dupmser Agilent 85036B, raezno N-tuma 75 Om

Kommekt mep 1

[[Ta6si0H TSI BBOJA MOJIB30BATENBCKIX HAapaMETPOB

Kommnekt mep 2

[1a6non JJI1 BBOJA IMOJIL30BATC/ILCKUX TAPAMETPOB

Kommnekt mep 3

[1a6non AJIs1 BBOAA IMOJIB30BATC/IBCKUX TAPAMETPOB

Kommext mep 4

111abm0H 1151 BBO/IA MTOJTH30BATENBCKUX ITAPAMETPOB

Kommekt mep 5

[ITa6s10H TSI BBOJIA MOJIB30BATENBCKIX ApaMETPOB

18.12 BeInmonHeHue KaTMOPOBKH.

18.12.1

Jlnsi BBITIOJTHEHUST KAJIMOPOBKH CITY’)KUT KHOmNKa «KammOpoBka», KoTopas
OTKPBIBAET IUATIOrOBOE OKHO (pucyHOK 18.1).
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— [NapaMeTpel CkAHHPOEAHKMA: — | K3

{~ MNonHaa nonoca

% TeryluHe ¥CTaHOBKH

— FoMnnesT Mep:

He onpeaened (S0 O j | [ CoxpaHATe mesay samyckan
KanvbpoEaTE Fanvbp. K sakp. | COpOCHTE 3aKpEITE
| A& RS | B Hewmd, | MapameTper: 0,3-1500 MMy 401 MwH 3000 My
| KomnnekT Mep: He onpegensH (S0 Om) | Jata v epema: 06,02,2009 13:16

18.12.2

18.12.3

18.12.4

18.12.5

18.12.6

Pucynok 18.1. JInanioroBoe 0KHO KaTuOPOBKH.

[Tepen mpouenypoii kamruOpPOBKHM HEOOXOIMMO YCTAaHOBUTH TpeOyeMblit
pexuM usMmepenus (m. 9). Pexxum u3mepeHus: onpenessieT B MpoIeaype
KaTUOpPOBKU JIOCTYIIHbIE KAIUOPOBOYHBIE MEPHI.

B oxne xanuOpoBKku Ha maHensx, 0003HaueHHbIX «Bxox A» u «Bxomx B»
COJIepP)KaThCs HaMEHOBAHUS KaTUOpPOBOYHBIX MEP KOTOPHIE MOTYT OBIThH
WCIIOJIH30BAHBI JIJIs1 KAJIMOPOBKU COOTBETCTBYIOIIETO BXO/A:

«Ilepem.» — Mepa nepeMbIUKa;

«K3» — mepa kopotkoro 3ambikanus (K3);

«XX» — mepa xomnocroro xoaa (XX);

«Harp.» — MCpa CorjiaCoBaHHas Harpyska.

Jns ocymiecTBieHHsT KaaMOpPOBKM € TIOMOIIbIO OJHON KaJluOpOBOYHOI
Mepbl HEOOXOAMMO  CcOOpaTh CXeMy KaJHMOpOBKH, TOCTaBHTH OTMETKY
OKOJIO O00O3Ha4YeHHsi Mepbl, U HaxaTb KHONKY «KamuOpoBaTth», 1100
«Kamubp. m 3akp.». Ilociennsist KHONKA 3aKphIBAET OKHO KaJHMOPOBKH
10cjie OKOHYaHUs KaJHuOPOBKH.

B mpaBoii yacTm OkHa KaTHMOPOBKU WHAMIMPYETCS CXeMa KaTUOPOBKH.
Cxema KamMOpPOBKM OTpakaeT MOAKIIOYEHUE KaTuOPOBOYHOU MEPHI,
OTMEUYEHHOH B JIEBOM YAaCTHU OKHA.

Wunukatop crneBa OT OTMETKM C HaMMEHOBAaHHEM KalMOpPOBOYHOH Mepbl
0TOOpakaeT HaMU4YKe KaJTHOPOBKU AJIsl TaHHOW MEpBHI.
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18.12.7 Ilanens «IlapameTppl CKaHUpPOBAHUS» TO3BOJAET 3aJaTh MapaMETPhI
YaCTOTHOTO CKAaHHUPOBAHMS BO BpeMsl KaTUOpPOBKU: B TOTHOW paboueit
MI0JIOCE YacTOT, JINOO MCIOIb30BaTh TEKYIHE MapaMeTpbl aKkTUBHOTO OKHA
uHauKanuu (1. 18.9).

18.12.8 ®gar «CoxpaHATh MEXIY 3ayCKaMW» BKIIFOYAET PEKUM BOCCTAHOBIICHUS
KaJTMOPOBOK MPH CJEIyIONIEM 3ammycke nporpaMmel (1. 18.10).

18.12.9 Kunomka «COpoc» ciuyxuT misa cOpoca (OTMEHBI) paHee MPOBEICHHBIX
KaJTHOPOBOK.

18.12.10 ITanenp « KoMrmuiekT Mepy» CIy>KUT JjIs1 BBIOOpa KOMITJIEKTa KaTHOPOBOYHBIX
Mep (m. 18.11). KHomka «...» cmpaBa OT HaWMEHOBAaHHS KOMIUICKTA
KaJTMOPOBOYHBIX MEP OTKPBIBAET OKHO BBOJIA / KOPPEKTHPOBKHU MAapaMeTPOB
KOMIUIEKTa KaIUOPOBOYHBIX Mep.

18.12.11 B HmxHEW dYacTH OKHA KaTUOPOBKM HWHIUIMPYIOTCS CTPOKH CTaTyca
neiictByromeld kanuOpoBku. OHU coaepxaT HWHGOPMALMIO O METOJE
KaJIMOPOBKHU JJIs1 KaXKIOr0 BX0/1a, UCIIOJIb3YIOTCS CIEAYIOIINE COKPALICHUS:

RS KannbpoBka 4acCTOTHOW HEpaBHOMEPHOCTH oTpakeHus, Mepa K3

RO KannbpoBka 4aCTOTHOW HEPABHOMEPHOCTH OTPAKEHHS, Mepa XX

RS+L KannbpoBka 4aCTOTHOW HEPAaBHOMEPHOCTH OTPAKEHUS 1 HamlpaBlIeHHOCTH, Mephl K3 n
Harpyska

RO+L KannbpoBka 4aCTOTHOW HEPAaBHOMEPHOCTH OTPAKCHHS U HATIPABIEHHOCTH, MePhl XX U
Harpy3ska

F1 OpnonoproBast kanubposka, mepsl K3, XX u Harpyska

RT KannbpoBka 4acTOTHOM HEPAaBHOMEPHOCTH Tepeadn

ER KannbpoBka 4acTOTHOM HEPAaBHOMEPHOCTH paclIUpeHHAas

He kn6p. KannbpoBka He mpoBeieHa

18.12.12 Kpome yka3aHHO# BbIlIe HH(pOpMAIUKM, B CTPOKE CTaTyca ACHCTBYIOLICH
KaTMOPOBKYM WHAMLUPYIOTCS YCJIOBUS, B KOTOPbIX OblJa HpoBeJeHA
KaJuOpoBKa: MapamMeTpbl CKaHUPOBAaHUS, HAMMEHOBAHUE KOMIUIEKTa Mep,
JlaTa ¥ BpeMsi KaJImOpOBKH.

18.13 BBoJ 1 KOpPEKTUPOBKA MTApaMETPOB KOMILIEKTA KaJTMOPOBOYHBIX MEP.

18.13.1 [Inst BBOAA U KOPPEKTHUPOBKU MapaMETPOB KOMIUIEKTa KaTHOPOBOYHBIX MEP
CILyHT CIIelUaIbHbIN pelakTop (PUCYHOK 18.2), KOTOpBI OTKPBIBAETCS U3
OKHa KanuOpoBKU. PemakTtop ciy>KUT A BBOAA YUCIOBBIX HapaMETpPOB
MO/JIETN, OIMCHIBAIOLIEH KaTuOPOBOYHBIE MEPBI.
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|
HaHMEHOEAHHE KOMMIERTS MEp: Agilent 850326 -F-
THN Mepkl K3 i |Harpy3h:a |I'Ie|:|er-1b|*-n<:a |
HakMEHOEaHHE Cpen -F- Load Thru
C0 [e-15 @] 1] 119,09 1] 1]
C1 [e-27 &y a -36,955 a ]
C2 [e-36 ®Tu~2] 1] 26,255 1] 0
C3 [e-45 dfru~3] 1] 5,5136 1] 0
L0 [e-12H] 1] 1] 1] 1]
L1 [e-24 MHiTu] a ] a ]
LZ [e-33 MHTu"~2] 1] ] 1] 0
L3 [e-42 MHTu"~3] 1] ] 1] 0
Offset Delay [ne] 0,093 0 1] 0
Offset 20 [Om) 49,992 50 50 50
Offset Loss [Momfc]  |0,7 0,7 n,7 0,7
-F- vnK -M- METKa NONAPHOCTH KanMBpoBEoYHON Mepel: M - Bunka, F - THesao.

BacCTaHoEHTE MPHMEHHTE

Pucynok 18.2. OkHO penakTopa nmapameTpoB KaTHOPOBOYHBIX Mep.

18.13.2 Jlns ommcaHus KanuOPOBOYHBIX MEp HCIONB3YIOTCS JIB€ MOJENIU: OAHA
mozaenb mepbl oTpaxkenus (K3, XX, CormacoBaHHas Harpyska), BTopas
Mozenb Mepsbl niepenaun (Ilepembruka). Yka3zaHHbIC MOJICIH TIPEICTABICHBI
Ha pucyHkax 18.3 u 18.4 ommcaHue MCHOIB3YEMBIX B MOJEIH YUCIOBBIX
rapaMeTpoB JiaHbl B Tabsmie 18.3.

IInockocth
KaTnOpOBKH
. [m-=------o-------- }
! R, A
'Y ‘. _ i
! L
| Z, i | !
? ' R, i
| t; ' :

Pucynok 18.3. Monens mepsl otpaskenus (K3, XX, CornacoBanHasi Harpy3Ka)
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IInockocTh IImockocth
KamOpOBKI KaJMOpOBKH

! |

! R, l

| 1

o—{ —o

! |

| 1

| 1

| 1

| Zo |

¢ ®

| 1

! b i

! |

Pucynok 18.4. Monens mepsl iepenaun (I[lepembruka)

[TapameTpsl Moenu KanMOPOBOYHBIX MEP

[Tapametp Onucanne napamMeTpa MOJENN OTPaKEHUS U ITepeladn

(0bo3HaUECHHE B

porpamMmme)

Z Wmnienanc mMHUYT ieperavu MeX Ay TUIOCKOCTHIO KadHOPOBKH U OTIpeAesieMon

(Offset Zy) Mepoii. OOBIYHO OH YCTaHABIIMBACTCS PABHBIM XapaKTEPUCTUIECKOMY
uMIegancy (BOJTHOBOMY CONPOTHBICHHIO) CUCTEMBL.

t; Bpewmst 3anepixku (anekTpudeckas JIMHA) JTMHAA TIepeadn MeX Ty TIOCKOCTHIO

(Offset Delay) KaJIMOPOBKH M ompeaesieMoi Mmepoit. OmpenenseTcs Kak BpeMs
pacrpocTpaHeHus CUTHANIA B OIHY CTOPOHY (B CEKyHJax) OT TUIOCKOCTH
KaJHOPOBKH O MEPBI OTPAKECHHUS MM JI0 BTOPOH MIIOCKOCTH KaTHOPOBKH.
3anmepkka i1 Kaxa0i Mepbl MOXKET OBITh TIOTyUYeHa ITyTeM U3MEPESHHUS WK
MaTeMaTHYECKHM JICJIEHUEM TOYHO M3BECTHOHN (pU3HYECKOil JUIMHBI Ha CKOPOCTh
pacnpocTpaHeHusl CUTHAJIA.

R, [ToTepu B MuHUHM TIepenaun MEXY IIOCKOCTHIO KAIMOPOBKU M OMIPEIEIIIeMO

(Offset Loss) MepOoi 3a cueT CKUH — 3 deKTa mpu pactipoCTpaHESHHUH CUTHAIA B OJTHY
cropony. [Totepu onpenenstorces B eaunuiiax [Om/c] Ha yactore 1 I'T.
[Torepu B kKanuOpPOBOYHOI Mepe ONpeesIoTCs MyTeM U3MEPEHUs] BpeMEH!
3aaepxku t, [c] u morepb L[nb] Ha wactore 1 I'Tu. U3mepeHHble 3HaUeHUS
MOJICTABNIAIOTCS B OPMYITY:

L[o5] - Z,[OmM]
R, [Om/c] =
4,3429[05] - t,[c]

C KpaeBast eMKOCTb MEpPBI XOJIOCTOTO X0, BBI3BIBAIOIIAs CIBUT (ha3bl

(Co, C1, KO3 GUIIeHTa OTpaKEHUS Ha BEICOKHAX YacTOTaX. Mozenb KpaeBoi eMKOCTH

C2,C3) ONHUCHIBACTCS PYHKITUEH 9acTOTHI, B BUJIE TIOJMHOMA TPETHLETO MOPSIKA:

C=Cy + C\f + Cof* + Cif* ,rme

f: gacrtora [['m]

Co...Cs; — k03P PUITMEHTHI TTOJIMHOMA.

Pasmeprocts: Co[®@], Ci[D/Tu], Co[®/T1], C5[D/r’]
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[Iponomxenne Tadma. 18.3.

L
(LO, L1,
L2, L3)

[Napa3uTHas HHAYKTUBHOCTh MEPbl KOPOTKOI'O 3aMbIKaHHS, BBI3BIBAIOIIIAS
caBur (asbl KO3PPUIMEHTa OTPAXKEHHUS HA BBICOKHUX YacToTax. Moienb
Mapa3suTHON MHIYKTHBHOCTH ONMKCHIBACTCS (DYHKIIUCH YacTOTHI, B BHJIE
MOJINHOMA TPETHETO MOPSIIKA:

L=L, + L;f + L,f> + Lyf® ,rue

f: gacrora [['1]

Lo...L; — k03 durmmeHTs! MoJIMHOMA.

Pasmeprocts: Lo[Tu], Li[Te/Tu], Lo[Tw/T1’], Ly[Ia/T'’]

18.13.3 OxHO penakTopa napaMeTpoB KOMILIEKTa KaJIMOPOBOYHBIX MEp MO3BOJISET
BBOAWTH YMCJIOBBIE IapaMETpbl MOJEIH, H3MEHATh HaWMEHOBaHHE
KomIuiekTa mep. [Ipy HeoOXOAMMOCTH MOKHO BOCCTaHOBHTH HapaMeTphl
IOPEIONPECIIEHHbIX ~ KOMIUIEKTOB ~ ME€p €  IOMOIIBI0  KHOIIKH
«BoccTaHOBUTDHY.

19 TecTnpoBaHMe yCTPOMCTB ¢ Npeodpa3oBaHMEM YaCTOTHI

19.1

19.2

19.3

19.4

B nmanHOM pa3zene omuchIBaeTCs METOJA HU3MEpPEHHS MOAyJs KodpduimeHra
mpeoOpa3oBaHus YCTPOUCTB C mpeobOpazoBanueM 4YactoThl Cpi. JlaHHBIM MeTOx
MO3BOJIIET TECTUPOBATH YCTPOWCTBA C IEPEHOCOM YaCTOTHl U YMHOKUTETH YaCTOTHI
0e3 JomomHUTENbHOTO obOopymoBanus. llepexom B pexxum wu3mepeHus |Coi
MIPOU3BOJUTCS B COOTBETCTBHH C ITyHKTOM 9.

Meton msmepenusi |Cyj| 3aximroyaeTcs BO BBEICHHHM CMEIICHHS MEXKIy 4YacTOTOH
HAaCTPOMKH NPUEMHUKA — HU3MEPUTENS] U 4aCTOTOM TEHEpaTopa CTUMYJIHMPYIOIIETO
curHana. Ilpu »TOM mnpueMHuK — wusMmeputenb «A» umm  «B» Moxer
HCIOJIb30BaTbCs JUIsl TPUEMa BBIXOAHOIO CHUTHAJIA HCCIELYyEMOIO YyCTpPOMCTBaA.
BHyTpeHHUII TpPUEMHMK — HW3MEpPUTENIb CTUMYJUPYIOLIErO CUTHaja HE MOXKET
UCIIOJIb30BaThCS [UIsl U3MEPEHMs], TaK KAK HE COBIAJAET €ro 4acToTa HACTPOUKH.
OtcyTcTBHE M3MEPEHUH CTUMYJMPYIOIIETO CHUTHaja OrpaHUYMBAET H3MEPEHHUS
ycTpoiictB ¢ mnpeodpazoBanueM uyactotel B HMKKII «O630p — 103» Tonbko
aMIUTUTYAHBIMM  XapakTepuctukamu. IM3mepenuss ¢assl u ['B3  yctpoiictB ¢
npeodpazosanueM yactoTsl B UKKII «O630p — 103» OoTCYTCTBYIOT.

ITox ycTpoiicTBaMM C HNEPEHOCOM YACTOTHI B JTAHHOM PYKOBOJACTBE IMOHHUMAOTCS
yCTPOMCTBA, OCYLIECTBIIAIONINE TPe0Opa30BaHUE YaCTOTHI BUA:

fBpix = fBx = T, e fr — yacToTra rerepoauHa B cydae OJJHOKPATHOTO

npeoOpa3oBaHust YaCTOTHI, TMOO pe3ysIbTaT CyMMapHOro IIpeodpa3oBaHus
4aCTOTHI.

HO[[ YMHOXHUTCIIAMHU 4YaCTOTbl B JAHHOM PYKOBOACTBC IMOHUMAIOTCA YCTPOﬁCTBa,
OCYHICCTBIIAOIINC Hp606p330BaHI/Ie HaCTOThI BU 4.

fBerx = N x fBX, rae N — KooQpHuIreHT yMHOKEHUSI.
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19.5

19.6

19.7

19.8

19.9

HeoOGxonuMmeIM ycioBUEM [UI NPUMEHEHUS ONHUCHIBAEMOIO METOJA SIBIISETCS
MOTIaJIaHNe BXOJHOU M BBIXOJHOM 4acTOT UccienyeMoro ycrpoicTsa (fBx u fBbixX) B
pabouunii quana3oH 4acToT Mpuoopa.

IIpu TecTupoBaHUU YCTPOMCTB C IEPEHOCOM YaCTOTHI, CMELICHUE MEXKIY 4aCTOTOU
IIPUEMHHUKOB M TE€HEPATOpa CTUMYJUPYIOIIETO CHTHaJa YHMCICHHO PaBHA 4aCTOTE
reTepoJuHa HCCIELYyEeMOro YCTpOMCTBa — fr, wim cymMmapHOH uyacToTe
npeoOpa3oBaHus, €CIM HUCCIEAyeMOe YCTPOMCTBO HCHOJIb3yeT Oosiee uem
OJHOKpaTHOe TmpeoOpa3oBaHWe. 3HAUEHHE BEJIMYMHBI CMEUICHUS BBOIMTCS
II0JIB30BATEJIEM B CIIEHAAIBHOE TIOJIE.

IIpu TecTupoBaHMM YMHOXXUTEJIEH 4YacTOThl, YaCTOTa NMPUEMHHKOB U TeHepaTopa
CTHUMYJIMPYIOIIETO CUTHAJA CBSI3aHBI MEXIY c000i KOA(PPUIMEHTOM YMHOXECHUS —
N. 3nauenue ko3(duiueHTa yMHOKEHNS BBOJUTCS M10JIb30BATENIEM B CIIEL[MATIbHOE
HoJe.

HKKIT «O630p—103» umeer (yHKIUIO aBTOMATUYECKOH MOJCTPOMKH YaCTOTHI
CMEUIEHUSI MPU TECTUPOBAHUM YCTPOUCTB C MEPEHOCOM YaCTOTHI. ABTOMAaTHYECKas
MOACTpoMKa ocymiectBisieTcss B npeaenax 200 k' oT 3ajaHHON 1MOJIb30BATENIEM
YacTOThbI CMCIICHUS.

JInst  TeCTUpOBaHMSI YCTPOMCTB € MPeoOpa3oBaHUEM YACTOTHI HCIIOIB3YIOTCS
CIIEYIOIIHE DJICMEHTHI Ha MaHEeIH YNPaBJICHHUS CHUTHAIBHBIM T€HEPaTOPOM: MOJIe U
KHOMKa ¢ Haanmucelo «rer. (MI'm)» wmmm «x MHOX.». Ilone cmyxuT nns BBOAA
YHCIIOBOTO 3HAYEHUS YACTOThI CMEIIEHHS, KOTOpas paBHA YacTOTe TeTepOArHA
uccaeayeMoro ycrpoiictsa — fr, mubo mis BBoma xkodddunmerta ymHoxkeHust — N.
Yacrota BBoaUTCS B MI'11, ¢ TOYHOCTHIO 10 6 3HaKOB mociie 3anaroi (1 I'm).

19.10 KHomka cCiy>KAT Uil BbI30Ba MEHIO YIPABJICHHUS PEKUMOM TECTUPOBAHUS

YCTPOUCTB ¢ mpeoOpa3oBaHuEM 4acTOThI (pUCYHOK 19.1).
# [penbpazosaHke | Fo - fr|
MpeobpasoeaHke Fc + Fr
YHMHOMEHME N % fic

MporzEecTH AMNY 0AHOKPATHO

Sanyck AlNY Kaxaele 3 ek
Sanyck AMY kasaee 10 cek
Sanyck AMH Kaxasie 30 cek
Sanyeck AMY kaxaee 100 cex

Puc 19.1. MeHto pe)XMMOB TECTHPOBAaHUSI YCTPOMUCTB C MPEe0Opa3oBaHUEM YaCTOTHI.

Tpu nepBbIX MyHKTa MEHIO CIIyKaT Ui 3a/laHus BUAa NpeoOpa3oBaHus BXOJAHON
YaCTOThI B UCCIIEYEMOM YCTPOMCTBE:

—  TYyHKT «rmpeoOpasoBanue | fc — fT [» oOTMeueH, eciu OCyIIeCTBISETCS
MEPCHOC YaCTOThI HA BCINYHUHY fr C BBIACJICHUEM pa3HOCTHOﬁ HaCTOThI
OMeHMi1 BXOJTHOT'O CHTHAJIA ¥ TETEPOINHA.
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19.11

—  TYHKT «mpeoOpazoBanue fc + fr» oTMedeH, eciam OCyIIeCTBISETCS
MNEPCHOC YaCTOThI HA BCIIMYUHY fr C BBIJACJICHUEM CYMMapHOﬁ HaCTOThI
OMeHMi1 BXOJTHOT'O CHTHAJIA ¥ TETEPOIHHA.

—  nyHKT «YMmHOkeHue N x fc» oTMmedeH, ecid OCYLIECTBISETCS
YMHOKE€HUE BXOJAHOHN YaCTOTBHI.

[lynkr MeHto «mpousBectd AIIY omHOKpaTHO» CIIyXHUT A OCYILIECTBICHHUSA
pa30BOM aBTOMATHYECKOM MOJCTPOMKM 4acTOThl cmenleHus. [lepen 3amyckom
npoueaypsl AIIY B mone «rer. (MIm)» nomxkHa OBITH BBEACHA YacTOTa
reTepoIMHa MCCIICTyeMOT0 YCTPOUCTBA ¢ OMMOKOM, He mpeBbimatomend £200 kI .
TodHOCTh OmpeneneHus 4acTOThl FEeTEPOJUHA YCTPOMCTBA MO OKOHYAHUM IUKJIA
ABTOINOJICTPOMKM 3aBHCUT OT IIOJOCHI TEKYIIEro H3MEPUTENIBHOrO (uiIbTpa u
npuBeseHa B Tabnwuie 19.1.

Tabmuua 19.1.

TouHOCTH OIPECACIICHUA YaCTOTEI I'€TEPOIUHA

[Tomoca uzmepuTenpHOTO (PrTbTpa: Tumnosas omnOKa OIpeIeICHHs YaCTOTHI

reTcpoauHa:

10 x['g 500 I'g

3kl'g 50T

1 kI'g 15T

300 I'y 5T

100 I'g 2T

30T 1T

19.12

19.13

ABTOIIOACTpOHKAa OCYIIECTBIISICTCSI Ha (DMKCUPOBAHHOW YaCTOTE MCHBITATEILHOTO
reHeparopa  (BXOJHOW  YacTOTE€  HCCIEAyeMOrOo  YCTPOHCTBa),  KOTOpas
ABTOMAaTHYECKH YCTAHABIMBACTCA HA LIEHTP TEKYLIEro 4YacTOTHOIO JWAIla30HA.
[Toatomy anst paboter AITY BaskHO, 9YTOOBI YACTOTHBIN JAMANa30H ObUT YCTAaHOBIICH
Tak, 4yTOObl €ro IeHTpajJbHAas YacTOoTa I[ONajajia B IOJIOCY MPOMYCKAHUS
YCTPOMCTBA.

ABTOMaTHuYecKas TMOJCTPOMKA 4YacTOTbl NPU TECTUPOBAHMM YCTPOMCTB C
MEPEHOCOM YaCTOThl MOXET OCYIIECTBISTHCS TMEPUOTUYECKH, Yepe3 3aJaHHbIN
HHTCPBAJI BPpEMCHH C IMTOMOIBIO COOTBECTCTBYIOIIMX ITYHKTOB MCHIO.

20 CoxpaHeHmue pe3yIbTaTOB U3MepeHMil B (paiiie

20.1 Pe3ynbraThl M3MEpEeHU MOXKHO COXpaHUTH B (paiiie B TekcToBoM Buie. B daiine
COXPAHSIOTCS YUCIIOBbIE 3HAUEHUS YacTOThl U U3MEPEHHBIE MapaMeTphbl Ul KaxXJ01
TOYKM CKaHUpOBaHUsA. I3MepeHHbIe TapaMeTphl MOTYT OBITH COXPAaHEHBI B OJTHOM M3
JIBYX BHJIOB:
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3HAQYEHUs, IOCTYNAIOUIMEe OT KAaHAJIOB WHAMKALUK (JIBa YHCIOBBIX
napameTpa), HaMEHOBAaHUE, €IUHHIBI U3MEpeHHs U (opMaT 3aBHCAT OT
HACTPOMKHU KaHAJIOB MHIAWKALUHY;

HUCXOAHBIC 3HAYCHHA, IMOCTYHAOIHUE OT U3MCPHUTCIBbHBIX CCKI_II/Iﬁ (quLIpe
yucia) ammutyaa (nb) u dasa (pamx) Kaxaon CeKIuu.

20.2 B 3aromoBok (ailia TOMEMIAIOTCS CTPOKM KOMMEHTApUEB, COJCpIKaIIHe
nHpopmaIMio 0 HacTpoikax mnpubopa (YaCTOTHBIM JAMAMMa30H, YHUCIO TOYEK
CKaHUPOBAHUS, 3aKOH CKAHUPOBAHUS U ApyTras nHPOpMaIus).

20.3 Jlns coxpaHEHHUs pe3yJbTAaTOB HU3MEPCHH B (¢ailjiae CIyXUT TyHKT MEHIO
«Daiin/Coxpanume...». OH OTKpbIBaeT AMAIOT, (M. pucyHOK 20.1).

' CORpaHWTL pesy - ||:I|5|
Mra gakina I |
— MICTOMHME gaHHBI — | P OprAST AaHHER
v OkHol [T OkHo 2 3HaKOB NoCAE SanAToN |E
[ OkHo3 [T OkHo4 Cureon pasgenqrents |

[~ Pazmewars & 1 konoHEY

[~ HeofpaforaHHkble MSMEREHIA W BeErms e T

—Iv CTaHaapTHEIA KorMEHT apHE

Hcnonesoeate clMEDn EQrArEHT 3pHA I.:

— MNonez0EaTENBCKME KOrrEHT SpHE

CorpaHHTE I OTrEHHTE

Pucynoxk 20.1. luanor coxpaneHus pe3yabTaTOB U3MEPEHUI.

20.4 Tlone «ums (aiinay ¥ KHOIKA CIpaBa OT HETO CIyKaT JJIs 3aaHus UMeHU ¢aiina.

20.5 Tlanenp «MCTOYHUK NaHHBIX» MO3BOJISIET YKa3aTb B Kaue€CTBE MCTOYHUKA JAHHBIX
KaHaJIbl MHIUKAINH, JIJMOO UCXOJIHBIE U3MEPEHHUSI, TIOCTYAIOIINE OT U3MEPHUTEIIbHBIX
cexkuuil. Ecnu nmocraBnensl oTMeTKH «OKHO 1» ... «OKkHO 4», TO AJaHHBIE MOCTYHAIOT
OT KaHaJOB WHIMKAIMM COOTBETCTBYIOIIMX OKOH. Eciam mnocraBieHa oTMeTKa
«McxonHbie U3MEpeHUs», TO JaHHBIE MOCTYNAIOT OT U3MEPUTEIbHBIX CEKIIUM.

20.6 ITanens «DopMmaT JaHHBIX» yHpaBisieT (OPMATOM BBIXOAHOTO (paiina:

1oJjie «3HAKOB IIOCJIC 3aIIITOMN 3a1acT TOYHOCTb BBIBOAUMBIX JaHHBIX.

noine «CHMBOJI  pa3lIeluTeNIby  CIYKUT JUIs  3aJaHds  CHMBOJIA,
Pa3IeNAIOIEro KOJIOHKH JAHHBIX, IPH MPOIYCKE AaHHOTO MOJISI KOJOHKH
pasaensiFoTcs mpoodeIamu.

orMeTKa «Pa3Memars B 1 KOJIOHKY» yNpaBisieT pa3MElICHUEM JTaHHBIX B
OJIHy KOJIOHKY, JTUOO HECKOJIbKO (TpHU WM TITh — I HeoOpaObOoTaHHBIX
u3Mepenuit). [lpm pasmemeHur JOaHHBIX B OJHY KOJIOHKY CHadyaja
BBIBOJIUTCSI MAaCCHUB YacTOT, 3aT€M MacCHBBI U3Mepenuii. [Ipu pasmenenun
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20.7

20.8

20.9

B HECKOJIBKO KOJIOHOK, B K&)K,I[Oﬁ CTPOKE BBIBOJATCSA 3HAYCHUA ITIapaMETPOB
OJIHOM TOUKH — 4acCTOoTa, 3aTCM U3MCPCHUA.

- OTMCTKA <<BI)IBOZ[I/ITI) YHUCJIO TOYCK» YIIPABJISICT BBIBOAOM YK CJIa YaCTOTHBIX
TOYCK IIEPEa MAaCCUBOM JIaHHBIX.

Otmerka «KomMeHTapuii 1o yMoOJYaHUIO» BKJIOYaeT B (ailn KoMMeHTapuii,
comepxkammii tun (aina, maty um Bpemsi ¢dopmupoBaHus (aiima, HOMEp OKHa
UHAMKAUUKU. s kak1oro HoMepa OKHA MHIMKALMU BBIBOAATCS: MUHUMAJbHAS U
MaKCUMajlbHasi 4acTOTa CKAHUPOBAHMS, 3aKOH CKAHUPOBaHMs  (JIMHEWHBIH,
norapuMUUECKui U Ap.), yuciao Touek, napamerpsl KMH — HaumeHoBaHue pexxuma
U3MEpEHUs, HAUMEHOBAHHWE W3MEPUTENbHOM CEKIMM, HaJuuue KaJluOpOBKH,
CMEILICHUE, CTIIa)KUBAHHUE.

[Tone «Mcnonp30BaTh CUMBOJI KOMMEHTAPUS» 3a4a€T CUMBOJ, CIEAYIOLIIMIA B Hadaje
Ka)KJIOH CTPOKH KOMMEHTapHsI.

[Tosre «ITomp30BaTENBCKUIT KOMMEHTAPHI TTO3BOJISET JOOABUTH TOJIH30BATECIIbCKHIMA
KOMMeHTapuii K ¢ainy. CUMBOJI KOMMEHTapHs JOJKEH BBOJUTCS IMOJIb30BATEIEM B
HayaJie KaxJa0i CTPOKHU.

21 YcranoBka npudopa B Ha4aJIbHOE COCTOSTHHE

21.1

Hnst ycranoBkn MKKIT «O630p — 103» B HavyanbHOE COCTOSHHE CITY>KUT ITyHKT
«Hacmportixu/Hauanvnas ycmanoska». B HadyaabHOM COCTOSHUU MPUOOpP HMMEET
cienyromme napamerps (Tadmuma 21.1):

Tabmuma 21.1.

HauansrHoe cocTosiHue

[Tapametp 3HadeHUe
Pexum nsmepenus Bxox A: Sy
BXOI[ B: SZl
Ywuciio OKOH MHAUKAIINH Omno (Ne 1)
Junana3oH yactoT 0,3 —1500 MI'g
PexxuM ckaHupoBaHus JIunelHbIi, MOBTOPAIOIIMICS 3ayCK
Umcno Touek 401
WzmepurenpHblil puiibTp 3000 I'g

ITapamerpsr KITH Ne 1

[TapameTp: Si; Bxog A

®opmar: AMIuaTyAa B Jior. MacmTabe (nb)
Tpacca Ne 1: Brimrogena, macmrad ot —100 mo 0 nb
Tpacca Ne 2: Brikimouena, macmrad ot —10 g0 0 nb
CriakvBaHue: BBIKIIOYEHO

Cwmeruenue: 0 n1b

[TapameTp: S;; Bxox B
®dopwmar: norapupmuieckas ammmtyaa (nb)
Tpacca Ne 1: BximtoueHa, macmrad ot —100 1o 0 nb

Hapamerper KITH Ne 2 Tpacca Ne 2: prikirrouena, macmrab ot —10 g0 0 n1b
CriaxuBaHUe: BBIKITIOYCHO
Cwmemtenue: 0 1b
Kamubposka Tabmuip! KaTHOPOBOK — COPOIIIEHBI.
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22 CoxpaHeHHe HACTPOeK B daiiie

22.1 B UKKII «O630p — 103» umeeTcss BO3MOKHOCTh COXPaHEHHUsI pabovrX HACTPOCK B
(aiine. B daitie HacTpOeK COXpaHAIOTCS MapaMeTpPhl BCEX MaHENECH ympaBlICHHUS,
MapKepbl TPacc U IPyre mapaMeTphl TEKYIIEro ceanca paboThl.

22.2 Jns COXpaHEHUsI pabounx HaCTPOEK CITY’KHUT MYHKT MEHIO
«Hacmportixu/Coxpanume...». OH OTKpPBIBAET IUAJIOT IJIS 3aJaHHs UMEHH ¢aiina u
Hanku Uil coxpaHeHus HacTpoek. [lo ymomuanmio ¢aiimy HacTpoek HuMeeT
pacumupenue cfg.

22.3 Jlna  3arpy3Kd paHeEe COXPAHEHHBIX HACTPOEK  CIYKHT TyHKT  MEHIO
«Hacmpotixu/3azpy3ums...». OH OTKpbIBae€T JUAJOT AJS 33JaHUS UMEHU U MaIKu
(aiina uist 3arpy3Ku HaCTPOCK.

23 ABTOMAaTHYECKOE COXpPaHECHHME HACTPOCK IOCJIECAHEr0 ceaHca paﬁon

23.1 Pexxum aBTOMATHYECKOTO COXPAHEHMsI HACTPOEK CIIYKUT COXpPAaHEHHUsT HACTPOCK
MocNeHero ceanca paOoThl. Ecnu HaHHBIM peXuM BKJIIOYEH, TO MPH 3aIyckKe
MPOrpaMMBbl aBTOMATHYECKH BOCCTAHABJIMBAIOTCS HACTPOUKH MOCIEHETO CEAHCA.

23.2 BiiroueHue pexuma aBTOMATHYECKOTO COXpPaHEHHs] HACTPOEK MPOU3BOAMTCA U3
MyHKTa MeHI0 «Hacmpoiiku/Aemocoxpanenue». Bo BKIIOUEHHOM COCTOSHHUH
JaHHBIA MYHKT MEHIO OTMEUYEeH rajo4ykoil. [ljis coxpaHeHHs HACTPOEK MOCIEIHETO
ceaHca padOTHI B pabouel marke mporpaMMBbl 3alUChIBacTCs Gailyl ¢ onpeaeieHHbIM
uMeHeM — Last.cfg.

24 IleuyaTh rpa¢guxoB

24.1 JIna neuaTu rpaMKOB CIY>KUT NMYyHKT MeHIO «@aun/[leuams...». OH OTKpBIBAaET
OKHO MpEeIBapUTEIHLHOIO MPOCMOTpa MEYaTH, U3 KOTOPOrO OCYIIECTBISETCS BBIBOJ
Ha MPUHTED.

24.2 Jlng npeaBapUTEIbHOrO MPOCMOTpa MeYaTu UCHONb3yeTCs OJIHA U3 TPEX MPOrpaMm,
B 3aBUCUMOCTH OT HAacTpPOEK: BCTpOEHHas mporpamma neuyaTt, Microsoft Word, u
CTaHJapTHas porpamma Juist npocMoTpa rpaduxu B Windows.

24.3 BpiOOp mporpaMMbl IeYaTd M JPYTHE HACTPOMKH MEYaTH OCYLIECTBIIAIOTCS 4epes
MYHKT MeHI0 «Dail/Hacmpotiku newamu. . .».
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25 IlosHO3KpaHHBIN peXKUM

25.1

25.2

JUid mepeKiIIoueHusl OKHa npocpammbvl B TOJTHOAKPAHHBIA PEXKUM CIY)KUT ITyHKT
MeHwo «Hacmpotixu/Ilonnvui sxpany». OH MEpEKIIIOYaeT MPOrpaMMy M3 OKOHHOTO B
MOJTHOAKpaHHBIN (popmart ¢ paszpemeHruem 800x600.

[Ipu paboTre B OKOHHOM peXHMe, HauuHas ¢ BepcuH 2.4, MOXKHO IPOHM3BOJIBHO
MEHSTh pa3Mep OKHa MporpamMMbl. J[Is M3MEHEHHsS pa3Mepa OKHa HEoOXOIuMO
MOTSIHYTh MBILIBIO OJIHY U3 €r0 IPaHMI] UK YTOJ.

26 Mapkepbl

26.1

26.2

26.3

26.4

26.5

26.6

26.7

26.8

Mapxkeps! ciy’KaT U1 MHIUKAIMKY YUCIOBBIX 3HAUYEHUH IapaMeTpOB TPAcChl, TAKUX
KaK 3Hau€HHE M3MEpsieMOM BEJIWYMHBI B YaCTOTHOW TOYKE, 3HAUEHHUE MaKCUMyMa
(MMHUMYMa) Tpacchl, HEHTPAILHOW YaCTOTHI U TIOJIOCH (GHIIBTPA U JIP.

B KaxIOM OKHE WHIMKALMM MOKHO AaKTHMBU3UPOBATH HEOTPAHMUYEHHOE YHCIIO
MapkepoB. Mapkep uMMeeT IBET, COOTBETCTBYIOIIMM L[BETY TPacChl, K KOTOPOH OH
OTHOCHUTCS. Mapkep MOXKET MepEMEIATHCA M0 MO OKHA MHAMKALMU C ITOMOIIBIO
MBIILIH.

Jlo6aBneHre MapKepoB MPOU3BOAUTCS MO IIEIYKY MPAaBOM KHOIMKHU MBI HA OKHE
WHJUKAIMKU U3 TyHKTa MeHIO «/[00aBuTh Mapkep». 3MeHeHue nmapaMeTpoB Mapkepa
IIPOU3BOJUTCS IO LICIYKY IIPAaBOM KHONKHU MBIIIM HA MapKepe U3 IIyHKTa MEHIO
«ITapameTps! mapkepa...».

[Tocne noGaBieHHst HOBOTO MapKepa, a Tak ke MPU U3MEHEHUH MapaMeTpOB MapKepa
MOSIBJISIETCSL 1MAjJoOr YCTaHOBKU IapaMeTpoB Mapkepa. B auamore HeoOxoaumo
3alOJIHUTh YHUCJIOBBIE TMapaMeTpbl Mapkepa (HampuMmep, YacTOTy YCTaHOBKH
Mapkepa). Kaxxnpiit Bua MmapkepoB UMeeT pa3InyHbIi HA0Op YMCIIOBBIX IMAPaMETPOB.
B nuanore HeoO6xoIuMO yKka3aTb HOMEP TPACCHI, K KOTOPOH OTHOCHUTCS MapKep.

VYnaneHue OTAEIBHOIO MapKepa MPOU3BOAUTCA IO IIETYKY MPABOW KHOMKHA MBIIIU
Ha Mapkepe U3 IIyHKTa MEHI0 «YIanuTh MapKep». YIAJeHUE BCEX MAapKepoB
MPOU3BOAUTCS MO IIEIYKY MPABOM KHOINKHM MBIIIM HA OKHE UHAUKAIMU U3 IYHKTa
MEHIO «Y JaJIUTh BCE MAapKEPHD».

Mapkep «YacTtora — YpOBEHBY» CIYXKHUT JJISI WHAWKALMU 3HAYCHHUS H3MEPSIEMOMN
BEJIMYMHBI HAa 3aJaHHOU YacToTe.

Mapkep «YpOBEHb — YACTOTa» CIY)KUT Il IIOMCKAa 4YacTOThl, HAa KOTOPOWU
u3MepsieMasl BEIMYMHA COOTBETCTBYET 3aJaHHOMY YPOBHIO. Mapkep MHAMLMPYET
3HA4YECHHUE U3MEPSAEMOM BEJIMYHMHBI U COOTBETCTBYIOIIECE €MY 3HAYEHHE YaCTOTBHI.

Mapkep mnonocoBoro ¢unbrpa (IID) cmyxuT A BBIYUCICHUS W HMHAUKAIMH
mapameTpoB 1I®d. Mapkep HHIMIMPYET LEHTPAIbHYIO YacTOTy  IOJIOCHI
nponyckanus [1®, 3nauenue nosocel npomnyckanuss 11 no 3agaHHOMY YpPOBHIO

53



PIANAR «00630p — 103». PykoBoactBo 1o skcruryaranuu. Yacts 11.

26.9

26.10

26.11

26.12

26.13

26.14

26.15

26.16

OTHOCHUTCIIPHO MAaKCUMyMa W 3HAYCHUC I/IBMepHCMOﬁ BCJIIMYHUHBI Ha HeHTpaHBHOfI
qacCcToT¢E.

Mapxkep pexektopHoro ¢unbTpa (PD) cayXuT AJis BBIYUCICHHS W WHIUKAIMH
napamerpos PO. Mapkep HHIULUPYET LEHTPAIBHYIO YaCTOTY IIOJIOCHI 3arpak ICHUs
P®, 3nauenue monockl 3arpaxiacHus PO 1o 3aJaHHOMY YpOBHIO OTHOCHUTEIBHO
MUHUMYyMa U 3HaYE€HUE U3MEPSIEMON BEIMUMHBI HA LIEHTPAJIbHON YacTOTE.

Mapxkep punbrpa HU3K0H yacToThl (PHY) cmyXuT 17151 BBIYUCICHUS U MHIUKAITUN
napamerpo @HY. Mapkep MHAMIMPYET NOJOCY NPOMyCKaHUs (UiIbTpa MO
3aIaHHOMY YPOBHIKO OTHOCHUTEJIIBHO MaKCHUMyMa, M 3HAa4€HHE W3MEepsSeMOn
BEJIMYMHBI HA YACTOTE MAKCUMYyMa.

Mapkep ¢unbtpa BbicOKON wYacToThl (DPBY) cayXuT st BBIYUCICHHUS U
uHAMKauu mapametpoB @BY. Mapkep HWHAMIMPYET MOJIOCY MPOITyCKaHUS
¢uabTpa MO 3aJaHHOMY YPOBHIO OTHOCHTEIBHO MaKCUMyMma, W 3HAuYCHUE
U3MEepSEeMOM BETMYMHBI Ha YACTOTE MaKCUMyMa.

Mapkep noucka MakCHUMyMa CIYXKUT Ui [OHWCKAa MaKCUMyMa H3MEpsSeMOoil
BEJIMYMHBI B 33JJaHHOM YaCTOTHOM JAMana3zoHe. Mapkep HHIWLUPYET 3HAYEHUE
M3MEPSAEMON BEJTMYMHBI B JAHHOW TOYKE U YaCTOTY.

MapKep MNOUCKa MHHHUMYMa CJIyKaT 51 IIOMCKa MHUHUMYMa H3MepHeMOﬁ
BCJIIMYHUHBI B 3aJJaHHOM 4YaCTOTHOM JUaIla3oHC. MapKep HHIUIUPYET 3HAYCHUC
HSMGPHGMOﬁ BCJINYHHBI B HaHHOﬁ TOYKEC U 4aCTOTY.

Mapkep moOuCKa DKCTpeMyMa CIYKHT JUIsl IIOMCKa DKCTPEMYMOB H3MEPSIEMOU
BEJIMYMHBI B 3aJaHHOM YaCTOTHOM JIMAra3OHE C yYEeTOM HoMepa skcTpemyma. [lon
HOMEpPOM DJKCTpEMyMa I[IOHMMAeTCsd €ro 3HayuMOCTh B IOpsAJAKE YyObIBaHUS
a0COMIOTHOW BeNMYMHBI. Mapkep HHIUIUPYET 3HAUCHHE U3MEPSIeMON BETUUUHEI B
TOYKE DKCTpPEMyMa M 4acToTy. Eciau 3kcTpeMyMm He HalJeH, MapKep MHIULUPYET
MIPOYEPKH.

NmeroTcst cnenyromuye OTIHYUS B METOAMKAX MOMCKAa MaKCUMyMa/MHHUMYyMa U
skcTpemyMma. [Ipu moucke mMakcMMyma/MHUHMMyMa MPUHUMAIOTCS BO BHUMaHUE
BCE TOYKHM 33JJaHHOI'O YaCTOTHOI'O JMAala3oHa, BKJIOYas KpaiHue Touku. [lpu
MOWCKE JKCTpEeMyMma, HIIyTCs TOYKM Tneperuda (GyHKUWM, e mepBas
IIPOM3BOJHAS paBHA HYJO. 3aT€M 3KCTPEMYMbl PaHXHUPYIOTCS MO a0COJIOTHOMN
BEJIMYMHE, T.€. MEPBBIM IKCTPEMYM — CaMblii 3HAUMMBII, BTOPOH — CIIEYIOIIHNI
no yObIBaHUIO U Tak jgajnee. KpaliHue TOYKM quara3oHa HE BKIIIOYAIOTCS, €CIIH B
TUX TOYKax TMepBas Npou3BoJHas He paBHa Hymo. [loaTtomy Touka
MI0JIO’KUTEIBHOIO AIKCTPEMYMA, MOXKET HE COBIA/IATh C TOYKOM MaKCUMyMa.

Mapkep u3MepeHus: HEpPaBHOMEPHOCTH H3MeEpseMON BEJIMYMHBI B 33JaHHOM
YaCTOTHOM Juana3oHe. Mapkep UHAMLMPYET 3HAY€HHE HEPaBHOMEPHOCTU
U3MEpPSIEMO BEJMYMHBI, 3HAYEHHME CPEIHEro YPOBHA M KpailHHME YacTOThI
Jiana3oHa U3MEpEHHU.

Mapkep mneperpy3Kd CIy>KUT Il WHIUKALMU CTETEeHU NPUOIMKEHUS YPOBHA
CHTHAJla Ha BXOJE HW3MEPUTEIBbHOW CEKIMU K YPOBHIO NEPErpy3KH. YPOBEHB
Neperpy3Kku ONpeleeH KaK YpOBEHb KOMIIPECCHMM CUTHAJIa, COOTBETCTBYIOLIUMI
omunbOke B 1 1b. Mapkep neperpy3kd HHIUIUPYET 3HAYCHUE B YACTOTHOW TOYKE
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HanOoJIbIIIeH KOMIIPECCHUU BCETO YaCTOTHOTO JMara3oHa OKHA MHANKAud. Mapkep
YCTaHABIIMBAETCS U YIAJSETCA U3 KOHTEKCTHOTO MEHIO MO LIETYKY NPaBOi KHOMKU
MBIIIN Ha OKHE WHIUKALIHH.

27 IladaoHBI

27.1 1laGyoHBI CiTyKaT JUIsl aBTOMAaTHYECKOTO ONPEACIICHHs] M MHIUKAIMK (haKTa BbIXOJa
(Tn6o He BBIX0/1a) U3MEPSEMON BETMYHHBI 33 TIPEIEbl YCTAHOBICHHBIX JOITYCKOB. B
OKHE MHIHUKAIlMM MOKET OBITh 3aJaHO JBa IIabjaoHa — mabjgoHl u madnoH2, mis
nByx kaHaynoB uHaukauuu KMH Nel m KMH Ne2, coorBercTBeHHO. YmpaBieHHE
mabJIoHaMU TIPOU3BOAMTCS M3 KOHTEKCTHOTO MEHIO, IO IIETYKY MPaBOW KHOIKH
MBI Ha OkHe wHAWKanuu. [11abmoHBI cCOXpaHSIOTCSA Ha JUCKE B BUAC (GallioB C
pacmmpenuem *.lim.

27.2 CermeHTtsl m1a0io0Ha.

[[1a610H COCTOUT U3 OJHOTO MJIM HECKOJIBKHX CerMEeHTOB. Kak/Iplii cerMeHT
KOHTPOJIUPYET BBIXOJ U3MEPAEMOI BEIMYMHBI 32 YCTAHOBJICHHBIH MpeeI CBEPXY
win cHu3y. CerMeHT mpe/cTaBisieT co00i 0Tpe30k Ha rpaduke u3mepseMoin
BennuuHbl ¢ koopauHaTtamu (f0, MO) u (f1, M1), rne 0, f1 — nHavanpHas u
KOHEYHas yactora cermenTa, MO, M1 — HauaJIbHOE M KOHEYHOE 3HAUCHHE
n3MepsieMoit BemmuuHbl. CerMeHT UMeeT THI min, 1160 max. Tum min
03HaYaeT MUHUMAIILHOE JIOYCTUMOE 3HAUCHUE U3MEPSIEMON BEJTMYMHBI B
MOJIOCE TIPOITYCKaHUs, THIT max 0003HavyaeT MaKCUMaIbHOE IOy CTHMOE
3HaUYECHHE U3MEPSAEMOT0 TapameTpa B 1mojoce 3aaepkanus. CerMeHr, y KOToporo
fO = f1, KOHTpONMHMpPYET 3HaUYECHNE NU3MEPSIEMOU BEJIMUYMHBI B OJTHOH 4aCTOTHOM
TOYKE.

27.3 OtHOCUTEIBHBIE IA0JIOHEL.

[ITaboH MOXKET OBITh 3a/1aH KaK B a0COIIOTHBIX 3HAYCHUAX U3MEPSIEMOI
BEJIMYMHBI, TAaK U B OTHOCUTEJIbHBIX. B OTHOCUTENBHOM 111a0JIOHE BCE 3HAUCHMUS
3aJlaHbl OTHOCUTEJILHO OIIOPHOTO YPOBHSI U3MEPAEMOl BeIMUUHbL. OTIOpHBIN
YPOBEHb MOKET OBITh 33/1aH JABYMS CIIOCOOAMHU — KaK 3HaYeHHUE U3MepseMon
BEJIMYMHBI B ONIPEJIETICHHON YaCTOTHOM TOYKE, MU KaK 3HAY€HUE MaKCUMyMa
M3MEpSAEMO BEJIMYMHBI B YaCTOTHOM auana3oHe. Kaxaplil pa3, npyu n3MEHEHUN
OIIOPHOT'O YPOBHS — U3MEHSETCS MOJI0KEHHE BCEX CErMEHTOB LI1a0JIOHa.

27.4 CwMelenus 1adiona.

MoryT OBITH 3aJ1aHBI 1BA CMEILIEHNUS 11a0JI0Ha — [10 YaCTOTE, U 110 U3MEPSIEMOM
BenuunHe. CMelleHus napauieabHO CJIBUTAal0T BCE CETMEHTHI 1a0I0Ha Ha
OJIMHAKOBYIO BEJTMYMHY 10 TOPH3OHTAIIN H/HITM BEPTHKAIIH.
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28 PegakrTop mad0HOB

28.1

28.2

28.3

28.4

28.5

PenakTop mabiaoHOB CIYXKHUT JUIsl BBOJA M PEAAKTUPOBAHUS MapaMeTpoB MIabJIOHa.
OxHO pemakTopa mIa0JIOHOB OTKPHIBAETCS 1O MICTYKY MPABOH KHOMKH MBIIIH HA
OKHE MHIUKAIMM, W3 NyHKTa MeHoo  [llabnonl/Pedakmuposams — Wnn
Hlabnon2/Peoakmuposams. IIpocMOTp TPOMEKYTOUHBIX PE3yJIbTaTOB B OKHE
WH/IMKALUU BO BpeMs PENaKTUPOBaHMS IIA0JIOHA BO3MOXEH C IMOMOLIbIO KHOIKH
«[IpuMeHuTH». 3allOMUHAHNE OKOHYATEILHOTO Pe3ysIbTaTa PeaKTUPOBAHHS B OKHE
MHIMKAIUU U B (haiine NMpou3BOAUTCS MOCIE MOCIEOBATEIBHOTO HAXaTHs KHOMOK
«[IpruMeHUTH» M «3aKPBITHY.

Limit line Editor -- x|

v OTHOCHTENEHEIA WAGnoH ———————  — CreleHMe WasnoHa
¥ Yactora, MM 300 Yactora, MM ID
i~ Makcurys B nonoce vactar, M HpoeeHe: IU
ID ID ¥ BHEOOMTE Makc. oTEADHEHHE —
3HaKOE 4acTaTEl IE
JHaKOE BEAMYMHEI IE
F Hau. |F K.OH. IEE.I'IH'-IHHEI Ha. IEE.I'IH'-IHHEI F.OH. ITHI‘I | -
150 450 -1 -1 kdin | )
150 450 1 b

O = o e | —

[pMrEHHTE Jakpeme |

Pucynok 28.1. OxHo penakTopa mabdi0HOB.

[MudpoBbie 3HaYEHUS CETMEHTOB ITa0JIOHA BBOASTCS B COOTBETCTBYIOILIUE IMOJIS
penakTopa. 3agaHue THIA CErMEHTa BO3MOXKHO K3 MEHIO IO IIETYKYy MpaBoil
KJIABUIITM MBIIIA MO CTPOKE CErMEHTa WIM MO IICNYKY JIEBOW KIIABUIIU MBIIIH IO
COOTBETCTBYIOILIEMY IOJIO.

VI[aHeHI/IC CCIMCHTOB MPOU3BOJUTCA IO MICITYKY HpaBOfI KJIaBHUIIIW MBIIIHN IO CTPOKEC
CCIMCHTA U3 IIYHKTa MCHIO «Y,I[aJ'II/ITB».

OtmeTka «OTHOCUTENBHBIN MAOIOH» 3a/1a€T COOTBETCTBYIOIIMK THUN ImadnoHa. B
nosie «HacTora» 3aJaeTcsl 4acToTa, ypPOBEHb CUTHAIA HA KOTOPOM CIIY’KUT ONOPHBIM
ypOBHEM OTHOCHUTENBbHOTO mabnona. [lons «MakcuMyM B TMOJOCE YacCTOT» CIIyXKat
JUISL 33JJaHUs TAAIa30Ha 4acTOT NMOMCKAa MAKCUMYMa, KOTOPBIN SIBJIIETCSI OIOPHBIM
YPOBHEM OTHOCHTEIHHOTO MIA0IOHA.

[Tonsa «Cwmemenne mo yactote» M «CMEIIEHHE MO YPOBHIO» 3aJal0T CMEILCHUS
H_IaGHOHa B IICJIOM IIO FOpI/ISOHTaJII/I n BepTI/IKaJII/I. B cnyqae OTHOCHUTCIBbHOT'O
mabJioHa, CMEIIEHWE 10 YPOBHIO CKJIAABIBACTCS C TIEPEMEHHON BEIWYHUHOMN
OTIOPHOTO YPOBHS.
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28.6 Tlone «BpIBOgMTH mMapaMeTphl OTKJIOHECHHI» BKIIOYACT HHU(PPOBYIO HWHIMKAIIUIO
napaMeTpoB OTKJIOHeHUH. I[lapameTpbl OTKIOHEHMH 3TO LU(POBBIE TaHHBIE O
MaKCUMaJbHOM TPEBBIIIEHWHM CUTHala OT TpaHul mabnonHa. [lapamerpsl
OTKJIOHEHMH BBIBOIATCSA C TOYHOCTBIO 3HAKOB IIOCJIE 3aIlsITOM, 3aJaBacMoi B

JIAAJIOTE.

29 HacTtpoiika 0KHA HHAUKALNH

29.1 Hacrtpolika OKkHa MHAUKAIIMU TTO3BOJISIET HACTPOUTH:

LiBer Tpacc;
IIBeT oHa OKHA, IBET CETKH;
Tonmuny Tpacc, ceTku, TMHUIN 11abI0Ha, TPacc MaMsITH;

HIpudTer moxmuceii oceit, MapkepoB, MIa0IOHOB (HANMEHOBAaHUE, pa3Mep);

29.2 Jlna HACTPOMKHM OKHAa MHAMKAIMM CIYyXHUT auanor «CpoiicTBa okHa» (puc 29.1),
KOTOPBIA OTKPBIBACTCS IO IIETYKY MPABOM KIJIABHUIIM MBIIIM Ha OKHE WHAUKALUU U3
MMyHKTa MEeHIO «CBOMCTBA...».

CEOACTBa DKHA =

| [ paspyeckan Dﬁnambl LIJpw:p‘rblI

F.anan: P opaaT: OrHo:

I'I j IJ'Iu:nr.amnn. [aE] j IEIKHD'I j

T .aHHBIE: [Mar4aTE 1 WaknoH:

. M ShAEHMTE. .. . HSMEHH‘I’b...l
|:| HSMEHH‘I’I:-...' il . HSMEHH‘I’I:-...'

[pUrEHITE | OTHEHUTE

Puc 29.1. lnanor «CBoiicTBa OKHaY.

30 IlepexarovyeHne HCTOYHNKA ONMOPHOI YyacToThl 10 MI'y

30.1 Hctounuk onopHoil yactoTsl 10 MI'Ll ciy’KHUT 111 MOJIy4E€HHS BBICOKOYACTOTHOI'O
CUTHaJIa, TOJABAEMOr0 Ha HCCIIEAYEeMOE€ YCTPOMCTBO, a TaK K€ I IOJy4YCHHs
BHYTPEHHUX CUTHAJIOB PA3JINYHOU YaCTOTHI.

30.2 B kauyecTBe UCTOYHUKA OMOPHOM 4acTOThl 10 MI'I1 MOKET CIy>KUTh KaK BHYTPEHHUI
reHEepaTop, TAK M BHEUIHUUN T'€HEepaTop.
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30.3 IlepeknroueHue HMCTOYHMKA oOnopHoM wactoTel 10 MI'1 ocymecTBiasercs, B
3aBUCUMOCTH OT BepcuM mpuOopa, TymOiIepoM Ha 3anHedl mnaHenw, Ju0O
JIEKTPOHHBIM  NIE€PEKIIIOYATEIeM C IOMOIIBIO IPOrPaMMHOI0  0OecredeHus.
[Tpubopsl, Beimymenusie 10 01.08.2005 rona, umeroT TymOnep Ha 3aaHEll maHeIn
JUIS NEPEeKII0YEHUsT HUCTOYHMKA OMOPHOH yacToThl. [IprOOpHI, BBITYIIEHHBIE [TOCIIE
01.08.2005 roma, He UMeIOT TyMOJIepa Ha 3a/iHEl MaHeIu, U COJepKaT BHYTPEHHHUN
AIIEKTPOHHBIN KOMMYTATOP HCTOYHHKA ONIOPHOM YacTOTHI.

30.4 VnpaBineHue BHYTPEHHUM DJIIEKTPOHHBIM KOMMYTAaTOpPOM HCTOYHHMKA OIOPHOMU
4acTOTl ~ OCYHIECTBISIETCS ~ IPOrpaMMHBIM ~ IyTeM U3  IYHKTa  MEHIO
«Hacrpotiku/Ilapametpsl...» (pucynok 30.4.).

{+ 50 Om ¥ BHyTpeHHHA
(175 Om ™ BHELHHH
" MpoHsBOnEHODE
£l om [T PacwMpeHHEIR YacTOTHEIR AHaNasoH |
Beixog

Pucynok 30.4. YcranoBka napameTpoB mpudopa.

31 BpemeHnHasi 00;1aCTh

31.1 ®ynkuus mnpeoOpazoBaHME BO BPEMEHHYIO O00JaCTh — 3TO MaTeMaTUYEeCKOe
npeoOpa3oBaHUE XapaKTEPUCTHUK B YACTOTHOW OOJAcTH, KOTOpbIE MOTYT OBIThH
U3MEpeHbl TpUOOpPOM, B  XapaKTEPHUCTUKU BO BpeMeHHOM obmactu. [is
npeoOpa3oBaHMsl BO BPEMEHHYIO 00JIaCTh HCHOJB3yeTcs Z — NpeoOpa3oBaHHUE H
(YHKLIMU OKHA B YaCTOTHOM 00JIaCTH.

31.2 Oynkuus npeoOpa3oBaHUs TO3BOJSIET YCTAHABIMBAThH JHUAMA30H HM3MEPEHUS BO
BPEMEHHOW O00JIacTH B Mpenaeiax Mepuoja OJHO3HAYHOCTH Z — mpeoOpa3oBaHUS.
[leproa ogHO3HAYHOCTH ONPEEIIAETCS IIaroM U3MEPEHUs B YaCTOTHOM 001acTu:

AT:L; AF:Fmax-me
AF N-1

31.3 Ucnonp3oBaHue (QYHKIMK OKHA B YAaCTOTHOH OO0JACTH TO3BOJIIET YMEHBIIHUTH
napa3uTHble OweHHs (OOKOBBIC JICTIECTKHM) BO BPEMEHHOM 00JIaCTH, BBI3BaHHBIC
PE3KMM M3MEHEHHEM JaHHBIX Ha TPaHMIAX JMUara3oHa 4acTOTHOM oOsactu. Ilmaroi
3a yMeHbIlIeHHEe OOKOBBIX JICTIECTKOB SBIISETCS PACUIMpPEHUE ITUTENFHOCTU TJIaBHOTO
JIeTiecTKa OTKJIMKA Ha MMITYJIbCHBIA CUTHAII WM YBEIWYCHHUE IITUTCILHOCTH (PPOHTA
peakiuu Ha BUAeoNepenas.
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31.4 XapakTepuCTUKH OKHA B YAaCTOTHOW 0OJIACTH MOXKHO 3aJ1aTh, MCIOJB3Ysl IMapaMeTp
“beta” okna Kaiizepa, 1u60 BbIOpaTh OMH M (PUKCUPOBAHHBIX BAPHAHTOB.

Tabmmma 31.1.

XapaKkTepuCTUKU (PUKCHPOBAHHBIX BHJIOB OKOH

Buneonmiryisc Buneonepenan
OKHO
YpoBeHb YpoBeHb
JInuTenbHOCTh JnmuTenbHOCTD
OOKOBBIX OOKOBBIX
UMITyJIbCa ¢dponTa
JIETIECTKOB JIETIECTKOB
0.6 0.45
MuHuMaabHOE -13 b _— -21 nb _—
Fmax - Fmin Fmax - Fmin
0.98 0.99
Hopwmanbnoe -44 nb _— -60 nb _—
Fmax - Fmin Fmax - Fmin
1.39 1.48
MaxkcuManbHOe -75 nb _— -70 nb _—
Fmax - Fmin Fmax - Fmin

31.5 U3mepenus, mpelcTaBlICHHbBIE BO BPEMEHHOW 00JIACTH TOXO0XKH

Ha HW3MEpEeHUS

MECTOAOM BpeMeHHOﬁ pe(bHeKTOMeTpI/II/I, TO €CTb IMO3BOJIAIOT OIIPCACIUTDL ITOJIOKCHUC
HGOI{HOpOIIHOCTef/'I B TPAKTC, BbI3BIBAIOIIHEC PACCOITIACOBAHUC.

31.6 B pexume paanocurHaga MOXHO IOJyYUTb BPEMEHHOW OTKIMK JJs Lernel, He
IPOMYCKAIOUIMX IOCTOSHHBI TOK. B 3TOM cimyuae Mopaenupyercss OTKIMK Ha
UMITYJIbCHBIHA paJuocurHail. B pexxume paanocuruana paspelarolas ciocoOHOCTh BO
BpPEMEHHOW 00JIaCTH B JIBa pa3a HIKE, YeM B PEIKUME BUCOCUTHAIIA.

31.7 PexuM BuaeocUrHaNa MOJXOAUT JUIS LieTlel, MPOIYCKAIOLMX MOCTOSHHBIN TOK. Ipn
3TOM, 3HAUY€HHE MOCTOSIHHOM cocTaBisitomield (B Touke F = 0) uHTepnonupyercs u3
COCeHMX Hu3MepeHHH. [MeeTcss BO3MOMKHOCTb MOJAEIMPOBATH OTKIMK Ha
BUJICOUMITYJIbC WIM BHJI€OTIEpENa.

31.8 UcxonHble naHHbIE U IpeoOpa3oBaHUs BO BPEMEHHYIO o0nacTh OepyTcs mocie
OKOHYaHHUS pocYepKa 10 YacTOTE M3 aKTUBHOTO OKHA MHIUKAIIMH Ha TJIaBHOU (Gopme
npuioxeHus. s mpeobpa3zoBaHus MOXKHO BbIOpaTh OAMH U3 ABYX KaHainoB A uiu B.

31.9 lns HOpmanbHOUM pabOThl MpeoOpa3oBaHUs B PEXKUME BHUACOCHTHAlIa TpeOyeTcs
TapMOHUYECKHU psi 4acToT. [1Jist 3TOro, BO-IIEPBBIX, AKTHBHOE OKHO MPHUHYIUTEIBHO
YCTaHaBJIMBACTCA B PCIKUM JIMHEUHON IIKaIbI 4aCTOT, BO-BTOPBLIX, MaKCHUMaJIbHasA
4acToTa MpeoOpa3oBaHus BHIOUPACTCS KPATHOW MUHHMAJIBHOM.

31.10 Ecnu noxy4yeHHBIN psiA 4acTOT HE COOTBETCTBYET FapMOHUYECKOMY, TO BKIHOYAETCA
PEXUM HMHTEpHONALUU. B pexyuMe MHTEPHOISLMUA TAPMOHUYECKUH DPsJI MOTydaeTcs
MyTEM allllPOKCUMALIUU PE3YJIbTaTOB U3MEPEHUS B YaCTOTHOM 00JIacTH.
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31.11 TlpuHYyAUTENbHO YCTAHOBUTH TAPMOHUYECKHH PSAJ YacTOT MOXHO C MaHEIu
ynpasieHus. YacToTel OyayT BIOpaHBl B COOTBETCTBHHU CO CJIEAYIOLIUM aITOPUTMOM:

TaOmuma 31.2.

ANropuT™M IIPUBEAECHUS YAaCTOT K TAPMOHUUYECKOMY PSAY

Fmax > N - Fr.min Fmax < N - Fr.min

Fmin = Fr.min
Fmax=N - Fr.min

,eCIIH
Fmax > Fr.max
TO:

Fmax

Fmin =

N= Fr. me.lx
Fr.min

Fmax = Fr.max,

rae Fmin- HUOKHSS yacToTa CKAHUPOBAHUS,
Fmax - BepxHsis yacToTa CKAaHUPOBAHWUS;
Fr.min - HauMeHbI1as paboyas yacToTa mpudopa;
Fr.max - Haubonbas paboyast yactora npuodopa;

N - KOJIM4eCcTBO TOYEK.

31.12 Ilanens ymnpaBi€HUS HE COACPXKUT SBHBIM 0OOpa3oM mlapameTrpa CJIBUTa BO
BpeMEHHOH oOmacTu. Bwmecto »3TOro cremyer BOCHONB30BATHCS —IAapaMETPOM
KOMIIEHCAIIMH AJIEKTPUUYECKON JIMHBI (3a7epKKH) B TIIABHOM OKHE MpUJIoXKeHus. J[is
3TOrO ciexyer BbIOpaTh (opmar mpencrtaBieHust gaHHbXx —«®Pazay, mmbo «Paza
pacuIMpeHHas» U BBECTH B I10JIe «3aJepikKKay TpeOyeMyIo BETHUUHY.

31.13 BrirodeHue QyHKIMH TPeoOpa3oBaHUs BO BPEMEHHYIO 00J1acTh TPOU3BOAMTCS U3
NyHKTa MEHI0 «Bpemennas obnacmey». Ilpu sTOoM, TOBepX TIIaBHOH (HOPMBI
NpWIOKEHUsT mosABisieTcs: HoBoe OKHO (Puc.31.1). ®@ynkums mpeoOpa3oBaHusl BO
BPEMEHHYIO 00JIaCTh OCYILECTBISETCS A0 TEX MOp, MOKa COOTBETCTBYIOLIEE OKHO HE
OyzleT 3aKpBbITO.

31.14 CrpyxTypa u GyHKLINU OKHA BPEMEHHOH 00JIacTH:
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e BpEMEHHan 0bnacTe

S0

-5, |10 2,0 3 3,0 10,0 12,0
@—' Fanan B FEan. 4acTh D1anazoH [He] Tpacca | e . kf_ j

okHo Kalzepa  beta u,e—H'rp—LIDn-Jca | %

T e

® 6 ® ®

Pucynoxk 31.1.

31.15 Ilone numarpammbl (1) comepx uT pe3yapTaT Z mpeoOpa3oBaHUs U3MEPEHHUH B
YaCTOTHOM 00JIaCTH BO BpEeMEHHYIO0 o001acTh. EcCTh BO3MOXHOCTH O0TOOpa)xaTh
3alIOMHEHHYI0 paHee Tpaccy rpaduka ¥ (yHKIHOHAJIbHBIE Mapkepbl. KommuecTBo
TPacc OrpaHWYEHO JByMs. Tpacchl MMEIOT HE3aBUCHMBIE aTpUOYTHI: I[BET, MacUITao,
MakCUMalibHOE 3HaueHwe. L[Ber Tpacel mNpHHHMaeTcs TeM JKe, UYTO H
COOTBETCTBYIOIIHH IIBET TPAChl B YaCTOTHOM 00JIACTH.

31.16 Mapkepbl ciyXaT Ui CUYUTBIBAaHHSA [ApaMETPOB B IPOU3BOJIBHBIX TOYKaX
nuarpammel.  [lepemenienne (QyHKIMOHAJIBHBIX MapKepoB IO TMOJIIO JHarpamMMbl
OCYUIECTBJIIETCS C MOMOUIbIO MBIIIM C Ha)KaTUEM JIEBOM KHOIIKM MBILIHU. Y JaJIeHue,
no0aBiieHUE U U3MEHEHHUE NapaMeTpOB MapKepOB OCYIIECTBIIAETCS HaXaTHEM IPaBOM
KHOIIKOHM MBILIM Ha JUarpaMMe Wi COOTBETCTBYIOILEM MapKepe.

31.17 Ilanens ynpaBienus (2) COAEPKUAT CACAYIOIINE dJIEMEHTHI:
— BBIOOD KaHaja u3Mepenus: A, 6o B (3);
— KHOIIKY 3alIOMHHaHUs Tpacchl (4);

— BBIOOp (Qopmara mpencTaBICHUS [NaHHBIX: peajibHas YacTb, MHHUMAasi 4acTb,
aMITTUTY1a TUHEHHAs, aMITUTYy 1a Jorapudmudeckas (5);

— BBIOOp TApMOHUYECKOT0O Psijia YacToT, MO0 (PYHKIIMHU MHTEPIIONSAUH PE3yIbTaTOB
n3mepenus (6);

— BBIOOp THHa  M[peoOpa3oBaHUSA:  PATUOUMIIYJIBC,  BHICOUMITYJIBC U
Buneonepenan (7);
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— BBIOOp mapameTpa okHa Kaiizepa (beta) mpoussosnbHO oT 0 10 13, 160 M3 Habopa:
MUHUMYM, HOpMa, MakcumyM (8);

— BBIOOpP 0TOOpaXEHUSI BPEMEHHOTO MHTEPBAJIA B PEKUME KMUHUMYM — MaKCUMyM,
7100 B peKUME IEHTP - mosioca» (9);

— TI0JISI BBOJIA JIAHHBIX MO OCH X, TS 3aJ]aHUsI BpeMeHHOro nHTepsaia (10);

— BBIOOp O0TOOpa’keHUs] MHTEpBaJa aMIUTUTY B PEXKUME «MHHUMYM — MAaKCUMYyM»,
1u60 B pexume «macimrad - makcumym» (11);

— T0JISL BBOJIA IAHHBIX 110 ocH Y, JUIs 3aJjaHusl quana3ona aMmutya (12);
— BKJIFOYEHHE M BBIKJITFOYEHUE 0TOOpakaeMbix Tpacc 1 u 2 (13);

— aBTOMATUYECKHH MOUCK AMAaNa3oHa 3HAYEHUH OTOOpa)kaeMbIX JAaHHBIX IO OCH
amruuryn (14).

31.18 Kaxaplil 3JIEeMEHT YINpaBiEHUS HUMEET BCIUIBIBAIOIIEE MEHIO, B KOTOPOM MOXHO
BbIOpaTh HYXHOE€ COCTOsSIHUE. BeruibiBaroliee MEHIO BBI3BIBAETCS IIETYKOM JIEBOM KHOIKH
MBILIHN HaJ 3JIEMEHTOM YIPaBJICHHUS.
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Yacrs II1. Ucnonib30BaHne U3MepUTEIs 110 HA3HAYECHUIO

1 MH3mepsiemble mapamMeTpbl

1.1

1.2

HKKIIT «O630p—103» MOXET U3MEPSTH:

1.1.1 JIng 4eThIpeXMOIIOCHUKOB — KOMIUIEKCHBIH KOA((UIMEHT OTpakeHUs Si; H
KOMIUTIEKCHBIA KOd(pPUIIMEHT niepeaaun S;;.

1.1.2 JIns MIECTUTIONIOCHUKOB — KOMIUIEKCHBIN Kodddumment nepemaunm Sy, H
KOMIUTEKCHBIA KOd(pPUIIMEHT nepeaaun Ss;.

1.1.3 JIng 4eThIpexXnoIIOCHUKOB C MpeoOpa3oBaHUEM YacTOThl CHUTHANa — MOJAYJb
koa(durmenta npeodpazoBanus Cs;.

W3mepsieMble S — mapameTpel NPEACTaBIAIOTCA UIsl WHIUKALMKA B  Pa3iIUYHBIX
dopmarax, NMPUHATHIX Ui TeX WM HMHBIX BUIOB H3MepeHHid. Bribop ¢dopmara
IIpeCTaBICHUs. S — mapameTpoB ocyectsisiercs B [I0 ¢ nomomnpro crienuanbHOU
na”enu ynpasienus popmarom (4.1l m.11.3).

2 (I)OpMaTI)I NMpeaAcTaBJICHUA KOMIUVIEKCHOI'O KO3(l)q)I/IIII/IeHTa OTPaAKCHUS S11

2.1

2.2

23

24

2.5

AMmmatyga S;; B JMHEWHOM MacmTtabe — Kkoagguyuenm ompadxcenus (p).
HaumenoBanue ¢popmara B [1O « AMIut. TUH.».

£=|S1| :\/re(sll)z +im(S”)2

Amvmmutyga Sy B norapudmMuyeckoM macmTtabe — o3gpamHvle  nomepu,
svipadcennvie ¢ Ob (BII). Haumenoanue dhopmarta B [10 «Amrut. jor. (ab)».

BIT = 20 log(p), rae p= |Si|
®aza S;; B rpanycax (¢). Haumenosanue gopmara B [10 «Da3za (°)».
im(S
¢ =arg(Si)) = arctg im(S,,) . e —180° < ¢ <+180°
4 e(sn)
®aza pacmupenHas S;; B rpaaycax. Jmama3oHn u3aMeHeHus (ha3bl pacIIMPEHHOW OT
muHyc Nx180° nmo mmoc Nx180°, rme N — menoe uwmcino. ®daza pacmmpeHHas

MoJlyyaeTrcss myTeM oOpa0OTKM 3Ha4eHUH (a3bl MO CHEHUAIBHOMY aJITOPUTMY.
HaunmenoBanue ¢popmara B [1O «®Da3za pacir. (°)».

Koaddumment crosiaeit Bomusl o HanpsikeHnio (KCBH). HaumenoBanue ¢opmara B
1O «kKCBH».
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1
KCBH= —% | e p=1S|

1-p

2.6 PeanpHast 4acTh KOMIUIEKCHOTO Kod(duuuenTa orpaxxenus — re(S;;). Haumenoanue
dbopmara B I10 «Pean. yactoy.

2.7 MHuMas 4acTh KOMIUIEKCHOTO Kod(duuueHnTa orpaxenus — im(S;;). Haumenoanue
dbopmata B [10 «MHHM. yacTby.

2.8 uarpamma Bonbnepra — Cmura. OTcueT 4acTOThl M 3HAUYEHUH HW3MEpPEHUI Ha
JarpaMMe IPOU3BOJIUTCS C MOMOIIBIO MapKepoB. Jlisi BBIBOJIa 3HAYECHHUN U3MEPEHUI
MCTOJIB3YIOTCS TSTh PA3InYHbBIX (POPMATOB MAPKEPOB.

2.8.1 luarpamma Bompnepra — Cmuta ¢ QopMaTroMm MapkepoB — aMIUIUTyaa B
nuHeHoM Maciitabe u ¢aza Si;. Haumenosanue ¢popmara B I10 «Bonbnept —
Cwmut (muH/aza)y.

2.8.2 lnarpamma Boabsnepra — CMuta ¢ ¢GopmMaroM MapKepoB — aMIUIUTyJa B
norapudmuueckom Mmacmrtabe u ¢asza S;;. HaummenoBanme ¢opmara B 10
«Bonwsnept — Cmut (101/haza)».

2.8.3 lmarpamma Bonbrepra — CmuTa ¢ ¢opMaToM MapkepoB — peajbHas 4acThb H
MHHMasi 4acTb S;;. HammenoBanme ¢opmara B [1O «Bombnepr — Cmut
(peas/MHUM)».

2.8.4 lnarpamma Bosbnepra — Cmura ¢ ¢GopMaroM MapKepoB — aKTUBHOE
conpotuBieHue (Om), peakTuBHOE compotuBiaeHue (Om) U HHIYKTUBHOCTH
(I'#) mmu emkocTh (). JlaHHBIE TapaMeTphbl SBISIOTCS MPOU3BOJHBIMU OT
IIOJIHOI'O BXOJIHOTO COIIPOTHBIIEHMS Z6x = R + jX, KOTOpOe ompenensercs 1o

bopmye:

rac Z() — BOJIHOBOC COIIPOTUBJICHHUEC USMCPUTCIILHOI'O TPAKTA.

HaumenoBanue ¢opmara B I10 «Bonbnept — Cmut (R + jX )».

2.8.5 lmarpamma Bombnepra — Cwmura ¢ ¢dopmMatoM MapkepoB — aKTHBHAs
npoBOAUMOCTE (Cm), peakTUBHAs MPOBOAUMOCTE (CM) M MHIYKTUBHOCTD (I H)
win eMKocTh (). JlaHHble mapamMeTpbl SBISAIOTCA NPOU3BOAHBIMU OT IOJHOU
BXOJHOU MPOBOAUMOCTH Yéx = G + jB, koTOpoe onpenensercs mo Ggopmyie:

1 1-5,

Yex=— ———
Z, 1+§,

2

rac Z() — BOJIHOBOC COIIPOTUBJICHHUC UBMCPUTCIILHOI'O TPAKTA.

HaumenoBanue ¢popmara B [1O «Bombsnept — Cmut (G + jB)».
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2.9

[Tonspuas nuarpamma. OTCYET YACTOTHI WM 3HAYEHUW HW3MEPEHHUM HA TMOJAPHOU
JyarpaMMe IIPOU3BOAUTCS € IOMOIIBIO MapKepoB. /[ BbIBOJA 3HAYCHUN U3MEPEHUI
UCHOJB3YIOTCS TPU Pa3IMuHbIX (popMaTa MapKepoB.

2.9.1 llonapuass auarpamMma ¢ (opMaToM MapKepoB — aMIUIUTyJa B JMHEHHOM
Macmrtade u ¢gaza S;. HaumenoBanue popmara B I10 «llonspuas (mun/daza)y.

2.9.2 llonsapuas  puarpamMma ¢ ¢GopmMaroM MapkepoB — aMIUIMTyJa B
norapudmudeckom Macmrade u ¢asza S;;. HammenoBanme dopmara B I10
«JTonsipuas (Jior/daza)».

2.9.3 TlonsipHast nuarpamma ¢ (opMaToM MapKepoOB — pealibHas 4acTh M MHHUMAast
qacthb S;1;. Hanmenosanue popmarta B I10 «Ilonspras (pean/MHUM)».

3 ®opmarhl NpeAcTaABIEeHHA KOMILIEKCHOT0 KO3 dpuunenra nepexaun Sy (S3i1).

3.1

3.2

33

34

3.5

Amvmmutyga  S;; B nuHeiHOM Macimitabe — koaghguyuenm nepeoauu (k).
Haumenosanue popmara B [10 «Ammit. IuH.».

kn=|Sa| = \/”e(sm )2 + im(SZI )2

Ammuutyna S;; B JjorapupMuueckoM Macwmtabe — koagguyuenm nepedauu,
svipaxcennsiti 6 Ob (K,). HaumenoBanue ¢popmara B [10 «Amrn. nor. (ab)».

K, = 20log(k,), riae k, = |Sa
daza S, B rpanycax (¢). HaumenoBanue gopmara B [10 «Daza (°)».

@ = arg(S;;) = arctg (Mj , Tne—180° <@ <+180°

re(SZI)

daza pacmupeHHas Sp; B rpaaycax. Jnama3oH u3MeHeHus (azbl pacIIMPEHHOW OT
muHyc Nx180° nmo mmoc Nx180°, rme N — menoe uwmcino. daza pacmmpeHHas
MoJlyyaeTrcss myTeM oOpa0OTKM 3Ha4eHUH (a3bl MO CHEHUAIBHOMY aJITOPHTMY.
HaunmenoBanue ¢popmara B [1O «®Da3za pacir. (°)».

I'pynmoBoe Bpems 3anazasiBanust (I'B3). I'B3 onpenensiercs kak npousBoaHas (azbl
10 4acTOTE, U U3MEPSIETCS B CEKYHAAX:

d
rg3=-22
dow
B IIO npousBognast ¢as3pl mosydyaeTcs NpU TOMOIIM YHCIEHHOTO MeEToja
g depeHInPOBaHHUS:

e Y e S Y iy RPN
27 [ = Ji 2z vl
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3.6

3.7

rae N — 9HCJIO YaCTOTHBIX TOYEK, MCIOJIb3YeMBIX ISl U3MEPCHHS, @ , Qp+] —

3Ha4yeHus1 ¢a3bl B TOUKAX M3MEPEHHS, fi, fi+; — 3HAUEHHs 4acTOTHI B TOYKaX
U3MEpCHHUSI.
Af — mar 1o YacToTe OIpeleNseTcss YCTaHOBICHHBIMH IapaMeTpamu

CKaHUPOBAaHMUS — HWKHEHM W BEPXHEH YacTOTOM CKAaHUPOBAHHUS U KOJIMYECTBOM
TOYEK:

Jo— fu

Af= NoL TJI€ /8, fi — BEpXHSSA U HWKHSS 4acTOTa IUaIra3oHa.
[Ilar mo wyacTtoTe SBISETCS BaXHBIM MapaMeTpoM Iipu wu3Mepenun ['B3.
VYBenudeHue mara II0 4acToTe BCACT K YMCHBUICHHUIO HIYMOB HU3MCPCHUA, U
YMEHBIIICHHUIO pa3pemamniei crnocooHoctn mno ['B3. YMenpmienue mara 1o
JaCTOTC BCACT K YBCIMYCHHUIO ITYMOB U3MCPCHHA, U YBCIIMUCHUIO pa3pemar01uel71
cnocobnoctu no I'B3.

HaumenoBanue ¢popmara B 110 «I'B3 (uc)» u «I'B3 (Mkc)».

PeanbHast yacte KoMIIeKCHOTO KOod(dduimenta nepenaun — re(S;;). HammeHoBanue
dopmara B 10 «Pean. yactby.

MHuMasi 9acTb KOMIUIEKCHOTO Kod(dduimenta nepemxaun — im(S;y;). HammeHoBanue
dopmara B [10 « MHUM. 4acTh».

4 @opmaTsl npeacTaBjieHus MOAYJIsi Kodppunuenta npeodpaszopanus Cyy

4.1

4.2

Monyne kodddunmenta npeodpazoBanusi Cp; B ynmHelHOM MacmTabe. JlanHas
BEJIMYMHA HEMOCPEACTBEHHO n3MmepseTcs: npudbopom. Haumenosanue popmara B I10
«AMIUL. TUH.»

Mopyne kodddurmenta mpeodpazoBanust Cp; B jorapudpMuyeckoM maciurade —
K03 Puyuenm npeobpasosanus, gvipadcennuiii 6 0b (K,,). Haumenosanue popmara B
1O «Awmr. sor. (nb)».

Knp = 20 10g(|C21|)

5 Ilopsimoxk  M3MepeHHs]  KOMILUIEKCHOIo  Ko3gduumenta  oTpakeHust Sy
YeThIPEeXNOJICHUKOB

5.1

5.2

[Topsimok n3mepeHus, ONUChIBAEMbIN B JAHHOM MYHKTE, HCTI0JIb3yeT BXO «A» MKKII
it uamepenus Spi. [lopsanok usmepenuns Sy s Bxona «B» aHaIOrMYHBIN.

[Topsimox u3MepeHwus, ONMChIBAEMBI B JAHHOM ITYHKTE, JIOIYCKaeT IPUMEHEHHE BCEX
METOJIOB KaIUOPOBKH, UCIIOIb3YEMBIX MPH U3MEPEHUH Sij. DTO CIEAYIOMINE METO/IbI
KaTMOpOBKM (B TIOPSAAKE TIOBBIIEHWS TOYHOCTH): KaJMOpOBKA YacCTOTHOM
HEPABHOMEPHOCTH OTPAKECHHUS, KaTUOPOBKA YACTOTHOW HEPABHOMEPHOCTH OTPAKECHHUS
Y HaIPaBJIEHHOCTH, OJTHOIIOPTOBAs KaJHOPOBKA.
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5.3 JIns wu3MepeHus: KOMIUIEKCHOTO Ko3(duImeHTa OTpakeHUs S| HCCIEeITyeMOTO
YyeThIpexmnontocHuka Zx B Tpakte 50 Om Tpebyercst coOpaTh cXemy H3MEpEeHHS
COTJIacHO pucyHka 5.1, a B Tpakte 75 OM — coriacHo pucyHka 5.2.

I.I—l
5.4 YcranoButs B I10 pexxum uzmepenust Ne 1 (4.1l m.9) .

5.5 VYcraHOBUTH mapameTpbl YaCTOTHOIO CKAHMPOBAHUS — HUXKHIOIO U BEPXHIOKO 4acCTOTY,
YUCJIO TOoueK, 3aK0H ckaHupoBaHus (4.Il 1m.10). YcTaHOBUTH MOJI0CY U3MEPUTETHLHOTO
¢wibTpa (vl m.16).

5.6 IlpomsBectu kanuOpoBky Bxoaa «A» (4.1l m.17). Ilpu s3ToM B cxeme Ha pucyHke 5.1
HE00XO0/IMMO HCTIONIb30BaTh KaauOpoBouHble Mepbl 50 OM, a B cxeme Ha pUCyHKe 5.2
—75 Om.

5.6.1 Ecnu ucnione3yercs KanuOpOBKa YaCTOTHON HEPAaBHOMEPHOCTH OTPa’KEHUS, TO
HEO0OXOIMMO OCYIIIECTBUTH OJHO U3MEPECHHE KATMOPOBOYHON Mephl «XX» WU
«K3». Ionkmouynth  KaaTuOpPOBOUHYIO MeEpy K BBIBOAY «2» OTBETBUTEIS
HaIpaBJICHHOr0 U IPOBECTHU MPOLEAYPY KaTHOPOBKH.

5.6.2 Ecnu ucnonb3yeTcs KaauOpoBKa 4acTOTHOW HEPAaBHOMEPHOCTH OTPaKEHHs U
HaIpaBICHHOCTH, TO HEOOXOJUMO OCYILECTBUTh JBa W3MEPEHMs: IEepBOe
u3MepeHue — KanubpoBouHoi Mepsl «XX» unu «K3», BTOpoe m3mepeHue —
kasmOpoBouHO Mephl «Harpyskay. [logkmounts ykazaHHbIE KaTuOPOBOYHBIC
Mepbl 110 O4Yepeau K BBIBOAY «2» OTBETBUTENS HAIIPABIEHHOIO U IPOBECTU
MpoIeAYPYy KaTHOPOBKH.

5.6.3 Eciu ucnosnb3yercst OAHONOPTOBAs KAIUOPOBKA, TO HEOOXOAMMO OCYILECTBUTD
TPU U3MEpeHUs KaTuOpoBOUHBIX Mep «XX», «K3», «Harpy3ka». [logkmounts
yKa3aHHbIE KaJUOpPOBOYHBIE MEphl MO OYepead K BBIBOIY «2)» OTBETBUTEIS
HAIpPAaBJIEHHOTO U MIPOBECTU MPOLEAYPY KATUOPOBKH.

5.7 BKIIOYUTB B CXEMY MCCIIEyEMBIN YETBIPEXITOIIOCHUK.

5.8 YcraHOBUTH B OJTHOM W3 KaHAJIOB WHIWKAIMU HU3MeEpeHHe «A: S;;» m TpeOyembrit
dopmar npencrasnenus Sy (4.1l m.11.3).

5.9 [IlpousBecTn u3MepeHue Sij C MTOMOIILIO rpaduKka U MapKEPOB.
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Pucynok 5.1. Cxema u3mMepeHust KOMIUIEKCHOTO KO3 uiineHTa oTpakeHus Sy
YEThIPEXMNOJIIOCHUKA B TpakTe 50 Om.
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Pucynok 5.2. Cxema u3MepeHus KOMIUIEKCHOTO Kod(huiinenTa oTpakeHus Sy
YETHIPEXMOJIIOCHUKA B TpakTe 75 Om.

Iopsinox

U3MepeHust

YETBIPEXIOJIIOCHUKOB

KOMIIJICKCHOTO

ko3ppuuneHTa

nepeaavu

Szt

6.1 Ilopsnok m3MepeHusi, ONUChIBAEMbIN B JAaHHOM ITyHKTE, Ucnoib3yeT Bxo «B» MKKII
JU1s1 u3MepeHust S, . [lopsnok nuamepenus Sy 1st BXoaa «A» aHaJIOTUYHbIN.
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6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

[Topsa0oK M3MEpEeHHs, ONUCHIBAEMBIA B JAHHOM ITyHKTE, JOIYCKAaeT MPHUMEHEHHE
TOIBKO METO/Ia KATUOPOBKHM YaCTOTHOM HEPaBHOMEPHOCTH MEPENAuH IPH U3MEPEHUU
So1.

Jlnsi u3MepeHusi KOMIUIEKCHOro Kod(p@uIMeHTta mnepeaadd Sp; HCCIeILyeMOro
yeThIpexnoitocHuka Zx B Tpakre 50 Om Tpelyercss coOpaTh cXeMy HW3MEpPCHHs
COIJIaCHO pUCYyHKa 6.1.

Jiss  u3MepeHuss KOMIUIEKCHOro Ko3(p@uiueHTta mnepesadd Sp; HMCCIeTyeMOro
YETHIPEXIONIOCHUKA ZX B TpakTe 75 OM Tpebyercst coOpaTh cXeMmy H3MEpEeHHS
COTJIACHO pUCYHKa 6.2.

I.I—-I-
VYcranoButs B [1O pexum nzmepenns Ne 1 (4.1l m.9) .

VYcTaHOBUTH MapaMeTpbl YaCTOTHOTO CKAHUPOBAHHUS — HIDKHIOIO M BEPXHIOIO YacTOTY,
YHUCIIO ToueK, 3aK0H ckaHupoBaHus (4.1l m.10). YcTaHOBUTH MOJI0CY U3MEPUTETHLHOTO
¢wibTpa (vl m.16).

[IpousBecTn KaqIMOPOBKY YaCTOTHOW HEPaBHOMEPHOCTH mepenadyn Bxoma «B» (u.ll
n.17). Ans yero He0OOXOAMMO OCYILECTBUTH OJHO M3MEPEHHE KAIUOPOBOYHON MEpHI
«Ilepempruka». B cxeme Ha pucyHnke 6.1, 6.2 HEOOXOIUMO COCAMHHUTH Pa3beMBbl s
MOJKJIIOYEHUS!  YETBIPEXIOJIIOCHUKA ZX MEXAy co00il W IMpOBECTH MpPOLELypy
KaIUOPOBKHU.

BKII0YUTE B CXEMY UCCIIEyEMBIN YETHIPEXITOIIOCHUK.

YcTaHOBUTH B OJJHOM W3 KaHAJIOB MHAUKAIIMK U3MEpeHue «Sy; Bxoa B» u TpeOyembrit
dbopmar npencrasienus Sy (4.1l m.11.3).

6.10 TIpoumsBecTn m3MepeHus S;| C TOMOIIBIO rpadKka U MapKEPOB.
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Pucynok 6.1. Cxema u3MepeHns KOMIUIEKCHOTO KO3 (hHUIIMeHTa epeaadn
YETBIPEXTOMIOCHUKA Sy1 B TpakTe 50 om.*
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Pucynok 6.2. Cxema u3mMepeHus KOMIUIEKCHOTO ko3¢ (dullneHTa nepeaadn
YETBIPEXTIOMIOCHUKA Sy1 B TpakTe 75 OM.

7 Ilopsaok M3MepeHHS] KOMIUIEKCHOr0 KO3I(pUIHEeHTa OTpakeHHus S;; H
KOMILUIEKCHOTO0 K03 ¢dunueHTa nepeaadu S;; 4eThIPEXNOJICHUKOB

7.1 Tlopsook u3MepeHusi, ONUCHIBAEMbIN B JAHHOM ITYHKTE, UCONb3yeT BXxog «A» MKKII
Ui u3MepeHus Sy, a Bxol «B» — mns usmepenus S;;. Bo3MokHO HCHOb30BaHUE

* TTepexon IT1 — 0Tpe30K KOAKCHATLHOM JIMHUM C COOTBETCTBYIOIIMMH Pa3beMaMH, C MOTEPSIMH MEHee
0,1 nb, ¢ KCBH He Goinee 1,08, MUHMMAaIbHOW 3JIEKTPUUECKON UIMHBI (Hampumep, D2-112/2).
ITepexox I11 B KOMIJIEKT MOCTaBKH HE BXOIUT.
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7.2

7.3

7.4

7.5

7.6

7.7

7.8

BXoJa «A» — Ui u3MepeHus Sy a Bxoaa «B» — nmng u3mepeHus Sii, MOPSAOK
I/I3MepCHI/IH HpI/I 9TOM aHaHOFHqHLIﬁ.

[Topsimox U3MepeHus, ONMChIBAEMBI B JAHHOM ITYHKTE, JIOITyCKaeT IPUMEHEHHE BCEX
METOJIOB KaIUOPOBKH, UCIIOIb3YEMBIX MPH U3MEPEHUH Sij. DTO CIEAYIOIINE METOJIbI
KaIMOpOBKM (B TIOPSAAKE TIOBBIIEHWS TOYHOCTH): KaJdMOpOBKA YacTOTHOM
HEPABHOMEPHOCTH OTPAKCHUS, KaTMOPOBKA YACTOTHOW HEPABHOMEPHOCTH OTPAKCHHUS
Y HAIIPaBJICHHOCTH, OJHOMOPTOBAs KAJINOPOBKA.

[Topsimok u3mepeHusi, ONUCHIBAEMBIN B JAHHOM ITYHKTE, JOIYCKAET IPUMEHEHHUE BCEX
METOJI0B KalTUOPOBKH, UCHOJIB3YEMBIX MPU U3MEPEHUU Sp;. ITO CIEIYIOIINE METO b
KanmuOpoBKU (B TOpSAAKE TOBBIIICHHS TOYHOCTH): KaJIWOpOBKa YacCTOTHOM
HEPAaBHOMEPHOCTH Tepeadyu, KaTuOpOBKA YACTOTHOW HEPABHOMEPHOCTH Iepeaadyu
pacmupenHas. O6a MeToga KamMOpOBKM  HCIONB3YIOT  OJHO  U3MEpPEHHE
kasmOpoBouHoit mepsl «llepembrukay. Ecnu mns S ucmnonb3yeTcss OJAHONOPTOBAs
KamuOpoOBKa, TO TPU U3MEPEHHH S;; MNPHUMEHSETCS KaluOpoBKa YacTOTHOM
HEPaBHOMEPHOCTH M€pe/ladyd pacCIIUpPEHHAs, B MPOTUBHOM CJIydae MpPU U3MEPEHUU
S, mpuMeHsieTca KamuOpoBKa YaCTOTHOW HEPABHOMEPHOCTH Mepeayu.

Jlnst u3MepeHusi KOMIUIEKCHOTO KOX(QHUIMEHTa OTPaXCHUS Sj; U KOMIUIEKCHOTO
koddduimeHTa nepenadn Sy; UCCIETyeMOro YeThIpEeXnoaocHuKa Zx B Tpakte 50 Om
TpeOyeTcst coOpaTh CXeMy U3MEPEHHUS COTIIacHO pucyHKa 7.1.

Jlnis u3MepeHusl KOMIUIEKCHOTO KO3(p@HUIMEHTa OTpaXeHUs Sj; U KOMIUIEKCHOTO
KodpdunreHTa nepeaadn Sy; UCCIETyEMOTO YETHIPEXITONIOCHUKA ZX B TpakTe 75 Om
Tpebyercsi coopaTh CXeMy U3MEPEHUS COTJIACHO PUCYHKa 7.2.

|.|—1
VYcranoBuTh B nmporpamMMe  pexxuM uzMepenust Ne 1 (w1l .9) .

Y cTaHOBUTH MapaMeTphl YaCTOTHOTO CKAaHUPOBAHUS — HUYKHIOIO U BEPXHIOIO YacCTOTY,
YHCIIO TOYEK, 3aKoH ckaHupoBaHus (4.Il m.10). YcraHOBUTH MOJIOCY U3MEPHUTEIHLHOTO
¢unpTpa (4.l m.16).

ITpousBectn kanmubpoBky Bxoga «A» (u.Il m.17). IIpu sTom B cxeme Ha pucyHnke 7.1
HEOOXOIMMO HCIIOIh30BaTh KamnOpoBouHbie Mephbl 50 OM, a B cxeMe Ha pucyHke 7.2
— 75 Om.

7.8.1 Ecnu uicnionb3yeTcs KaIMOpOBKa YaCTOTHONH HEPaBHOMEPHOCTH OTPAXKEHUS, TO
HE00XO0/IMMO OCYIIECTBUTH OJHO M3MEPEHUE KaTMOPOBOUYHOM Mephl «XX» WU
«K3». TlopkmounTh KaIMOPOBOYHYIO MEPY K BBIBOAY «2» OTBETBUTENS
HaIPaBJICHHOTO U MPOBECTHU MPOLEAYPY KaTUOPOBKH.

7.8.2 Ecnu ucnonb3yeTcsl KaauOpoBKa YacCTOTHON HEPAaBHOMEPHOCTH OTPAKEHUS U
HANpaBICHHOCTH, TO HEOOXOJUMO OCYIIECTBHTH JBa H3MEpPEHHs: IEpBOe
M3MEPEHUE — KaTuOpOBOYHOM Mephl «XX» miu «K3», BTOpoe m3MepeHue —
kanuOpoBouHoi Mepbl «Harpyskay. [lonkmounts yka3zaHHbIe KaauOpOBOUHBIE
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Mephl 10 OYepequ K BBIBOLY «2» OTBETBHUTENS HANPABICHHOTO U IMPOBECTH
nporenypy KaauOpOBKH.

7.8.3 Ecnu ucnonb3yeTcst OJHOTIOPTOBAsT KaTHOpOBKa, TO HEOOXOAMMO OCYIIECTBUTH
TpU U3MEpeHUs KamMOpoBOUHBIX Mep «XX», «K3», «Harpyska». [loakmounts
yKa3aHHbIE KaJIMOPOBOYHBIE MEPhl MO OYEpPEeAU K BBIBOIY «2» OTBETBUTENS
HAIpaBJICHHOTO U MPOBECTHU MPOLEAYPY KATUOPOBKHU.

7.9 IlpousBecTn KaauOpPOBKY YaCTOTHOM HEPaBHOMEPHOCTH TEpeaaud WU KaIuOPOBKY
YaCTOTHOM HEpaBHOMEPHOCTHU IMepenadyd pacmupeHnyio Bxoga «By» (u.ll m.17). ns
4ero HeoOXOAMMO OCYILIECTBUTh OJHO H3MEpPEHHE KaJuOpOBOYHOM  MEphI
«Ilepembruka». B cxeme Ha pucynke 7.1, 7.2 HE0OOXOIUMO COCTUHUTH PA3bEMBbI IS
MOAKJIIOYEHUsSI  YETBIPEXIOIIOCHUKA ZX MEXIy CO000M W TPOBECTH MPOUEAYPY
kanuOpoBku. KanuOpoBka 4acTOTHOW HEPAaBHOMEPHOCTH MepeAaydd paclIupeHHas
MIPUMEHSIETCS aBTOMAaTHYECKH, €CIIH MPOBEJICHA OJTHOTIOPTOBAst KaTMOPOBKA IS BXOa
«A»

7.10 BKJIIOUUTH B CXEMY HCCIIEAYEMBIH YETHIPEXITOIIOCHHUK.

7.11 YcTaHOBUTH B OJTHOM KaHalle MHANKAIIUN U3MEPEHUE «S;| BX0 A», B APYrOM KaHaie
WHAMKAIIMN — W3MEpeHue «S;; Bxox B». YcranoButh TpeOyembie (HopMaThI
npeacraBieHus Sy u Syp (0.1l m.11.3).

7.12 TlpousBectu u3MepeHus S;ju S| ¢ TOMOIIBIO TpaduKa U MapKEePOB.
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Pucynok 7.1. Cxema u3mepeHusi KOMIUIEKCHOTO KO3 (QHUIIMEHTa OTpaKeHUs Sy U
KOMIUIEKCHOTO K03 uimeHTa nepeaadu Sy; 4eTHIPEXTONIOCHUKA B TpakTe 50 Om.
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Pucynok 7.2. CxeMa u3mMepeHusi KOMIUIEKCHOTO KO3 QHUIIMEHTa OTpaKeHUs Sy U
KOMIUIEKCHOTO K03 uimeHTa nepeaadu Sy; 4eTHIPEXTIONIOCHUKA B TpakTe 75 Om.

8 Ilopsinoxk wm3MepeHMsI KOMILUIEKCHOTO Kod(QduuueHta mepesauyn S;; H
KOMILJIEKCHOT0 KO3 duumenTa nepeaaun S3; MECTHUIIOJTOCHUKOB

8.1

8.2

8.3

8.4

8.5

8.6

[Topsimok n3mepeHus, ONUChIBAEMbIM B JAHHOM MYHKTE, HCTI0JIb3yeT BX0o «A» MKKII
JUTst u3MepeHus Sy1, a BXoJ «B» — st usmepenust Ss;.

[Topsa0oK M3MEpEeHHs, ONUCHLIBAEMBIA B JAHHOM ITyHKTE, JOIYCKAaeT MPHUMEHEHHE
TOIBKO METO/Ia KAIUOPOBKHM YaCTOTHOM HEPaBHOMEPHOCTH MEPENAut IPH H3MEPEHUU
So1 1S3

Jlis u3MepeHus KOMIUIEKCHOTO Kod(duIimenta mnepenayn S;; W KOMIIEKCHOTO
koa(duimenta nepenayn S3; UCCIAEAYEMOTO MIECTUIONIOCHUKA ZX B TpakTe 50 Om
TpebyeTcs coOpaTh CXeMy U3MEPEHUs COTIAcHO pucyHKa 8.1.

e
YcranoButh B mporpamMme peskum uzmepenus Ne 3 (4.1l m.9) I"'E

VYcTaHoBUTH MapaMeTpbl YaCTOTHOTO CKAHUPOBAHHUS — HIDKHIOIO M BEPXHIOIO YacTOTY,
YHUCIIO TOouYeK, 3aK0H ckaHupoBaHus (4.1l 1m.10). YcTaHOBUTH MOJI0CY U3MEPUTETHLHOTO
¢wibTpa (vl m.16).

[IponsBectn kanuOpPOBKY 4YaCTOTHON HEPaBHOMEPHOCTH nepenauu Bxoaa «A» (u.ll
n.17). lns yero He0OOXOAMMO OCYILECTBUTh OJHO MU3MEpPEHHE KAIUOPOBOYHON MeEphl
«Ilepembruka». B cxeme Ha pucynke 8.1 HEOOXOOUMO COCIWHHUTH Pa3bEMBl IS
MOJIKJIIOYEHHUS BbIBOJA | M BBIBOJIA 2 HIECTUIONIOCHUKA ZX MEXy c000il U MPOBECTH
nporenypy KaauOpOBKH.
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8.7 IlpomusBecTn KaquOPOBKY YacCTOTHOM HEPAaBHOMEPHOCTH meperaun Bxonaa «B» (4.ll
n.17). Ans 4ero He0OXOAMMO OCYIECTBUTH OJHO M3MEPEHHE KAIUOPOBOYHON MeEpHI
«Ilepembruka». B cxeme Ha pucyHke 8.1 HEOOXOIUMO COEIUHUTH Pa3bEMBI IS
MOJIKJIIOYEHUST BbIBOJIA | M BBIBOJA 3 MIECTUIONIOCHUKA ZX MEXy cO00i 1 MPOBECTH
MpoIeaypy KaTuOPOBKH.

8.8 BKIIIOUMTH B CXEMY UCCIIENYEMBIN IIECTUIIOIIOCHHUK.

8.9 YcraHOBUTH B OJIHOM KaHAJIe MHIAMKAIIMKA U3MEPEHHE Sy (BX0M A), B IpYyroM KaHase
MHAMKaUMU — wu3MepeHne Sz (Bxox B). VYcranoBuths Tpebyemble (popmaThl
npeacTaBieHus Sy u S3p (w1l m.11.3).

8.10 IIpousBectu n3MepeHus Sy U S3; ¢ MOMOIIBIO IpaduKa U MapKEPOB.
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Pucynok 8.1. Cxema u3MepeHHs KOMIDICKCHBIX KO3(DPUIIMEHTOB Tiepeaun Sy; 1 S3;
IIECTHIIOMIOCHHKA B TpakTe 50 Om.’

> Tepexox IT1 — 0TPE30K KOAKCHANBHOI JIMHHH ¢ COOTBETCTBYIOIIMMH PAa3beMaMH, C OTEPIMH MEHee
0,1 nb, ¢ KCBH ne 6omee 1,08, MHHNMaNbHOW 3NEKTPHUUECKOW IMHBI (Hampumep, 22-112/2).
ITepexox I11 B KOMIJIEKT MOCTaBKH HE BXOIUT.
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9 Ilopsimoxk  u3MepeHMss  MoayJass  kod(pduuuenta  mnpeodpaszoBanuss  Cyy
YeThIPEXINOJICHUKOB ¢ IPeo0pa3oBaHNuEM YaCTOThI CHTHAJIA

9.1

9.2

9.3

94

9.5

9.6

9.7

9.8

9.9

[Tpu m3mepenun moayns kodddunrerTa npeodpazoBanust C,; YETHIPEXTOIIOCHUKA C
npeoOpa3oBaHUEM YaCTOTHI CUTHAJA JOIMYCKASTCs MOAKIIIOUEHUE YETHIPEXIOMIOCHUKA
ZX K JTF000M U3MEPHUTEIIBHON CeKITUHU «A» Hin «By.

[Topsimox M3MepeHus, ONUCHIBAEMBI B JaHHOM ITyHKTE, IOMYCKAaeT NPUMEHEHHUE
TOJIBKO METO/a KaJHMOPOBKH YaCTOTHOW HEPAaBHOMEPHOCTH Iepeadl Py U3MEPEHUN
Monynss  koaduuumenta  mpeobpazoBanus — Cy YETBIPEXIIOJIIOCHUKA €
npeoOpa30BaHUEM YaCTOTHI CUTHAIIA.

Jlnst u3amepenust Moayist Ko dunuenTa npeodpazoBanus Cy; 4eTHIPEXIOIIOCHUKA ZX
¢ mpeoOpa3oBaHHMEM 4acTOThl curHaia B TpakTe 50 OMm TpeOyercst coOparh cxemy
MU3MEPEHUS COrIacHO pucyHka 9.1.

Jliis m3mepenust Moyt kodddummenta npeodpazoBanus Cy; YETHIPEXTIOTIOCHUKA ZX
¢ mpeoOpa3oBaHHWEM YacTOTHI cHTHama B TpakTe 75 Om TpeOyeTcs coOparh cxemy
M3MEPEHHS COTIacHO pUCYHKa 9.2.

YcraHoBUTH B iporpamMMe  pesxuM uzmepenust Ne 4 (4.1 m.9) i

YcTaHOBUTH napamMeTpbl HaCTOTHOI'0O CKAHUPOBAHUA — HUKHIOIO U BEPXHIOIO BXOAHYTIO
4acTOTy YCTPOWCTBA, YMCIO TOYEK, 3aKoH ckaHupoBanus (4.l m.10). YcranoButh
noJjiocy u3MepurenbHoro gpuiabrpa (4.11 m.16).

[IpousBecTu kKanMOPOBKY YaCTOTHOI HEPAaBHOMEPHOCTH Mepeaun BXxoaa «A» (Bxoaa
«B») (4.1l n.17). Ilpu mpoBeneHuu KaJInOPOBKM HEOOXOJUMO YKa3blBaTb PEXKUM
KanmuOpoBKkU BO Bced paboueit momoce uactor MKKII «O630p — 103». [ns
KaJTOpOBKH HEOOXOAMMO OCYIIECTBHTH OJHO H3MEPEHHE KaIUOPOBOYHON MEPHI
«Ilepembluka». B cxeme Ha pucyHkax 6.1, 6.2  cOeOQUHUTH pa3bEMbl IS
MOAKITIOUEHUsSI  YETBIPEXIOIIOCHUKA ZX MEXIy CO000M U TPOBECTH MNPOUEAYPY
KaJIMOPOBKH.

YCcTaHOBHUTH MapaMeTpbl MpeoOpa3oBaHuUs YaCcTOTHI HccieayeMoro yctpoiictsa (u. 11
n. 18.9). B cnyuae ogHOKpaTHOro npeoOpa3oBaHMsI YAaCTOThI HEOOXOIWMO BBECTH
94acTOTy IreTepouHa yCTpOoHCTBa. B ciydae aByxkpaTHOro u Ooiiee mpeoOpazoBaHUS
4acTOThl HEOOXOJMMO BBECTH PE3yJIbTaT CyMMAapHOTO NMpeoOpa3oBaHMs 4acTOThl. B
Clly4ae YMHOMKUTEJSI YaCTOThl HEOOXOJMMO BBECTH MHOXKUTENb. 3aTEM YCTAaHOBHTH
BUJ IIpeo0pa3oBaHMs 4YacTOTHl — pa3HOCTHas yactoTa |fc — fT|, cymmaphas dacrtora fc
+ fr, ymHOX)eHHe yacToThl Nxfc, e fc — BxomHas yactora, fr — yacToTta rerepoiuHa,
N — MHOXUTEIb.

BxrounTh B cXeMy UCCIIEyEMBbIil UETBIPEXIIONIOCHUK C TPpeo0pa3oBaHUEM YaCTOTHI.

9.10 YcTaHOBUTH B OJTHOM M3 KaHANOB MHAMKAIMHN u3Mepenue «Co; Bxox A» («C,; BXoa

B») u tpedyemslii popmar npencrasiaenust Cop (.1l m.11.3).
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9.11 Ilpoussectu mamepenus C,| ¢ MOMOIIBIO TpaduKa U MapPKEPOB.

9.12 TlpousBecTd TMpH HEOOXOAMMOCTH TPOLEAYPY AaBTOMATUYECKOW IOACTPONKHU
BBEJICHHOW 4acTOThl TerepoaunHa ycrpoictsa (4 Il m.18.11), moBToputs m.9.11.

Pucynok 9.1 Cxema uzmepenust Moayist Koagduuuenta npeodpazoanus Cy;
YeTHIPEXIOMIOCHHKA C PEOOPA30BAHMEM YaCTOTHI CHTHANA B TpakTe 50 Om.°
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Pucynoxk 9.2 Cxema uzmepenust Mmoayist kodddumuenra npeodpazoanus Cs)
YEeTHIPEXIOMIOCHUKA C TIPe0Opa30BaHNEM YaCTOTHI CHTHANA B TpakTe 75 OM.

% IMepexon IT1 — OTPE30K KOAKCHANBHOM JIMHHH ¢ COOTBETCTBYIOIIMMH PAa3beMaMH, C OTEPIMH MEHee
0,1 nb, ¢ KCBH He Goinee 1,08, MUHMMAaIbHOW 3JIEKTPUUECKON UIMHBI (Hampumep, D2-112/2).
ITepexox I11 B KOMIJIEKT MOCTaBKH HE BXOIUT.
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10 OcoOennocTn M3MepeHHs1 KOI(PGUIHEHTA TNepedadyu S;; YeThIPEXNOJICHHKOB ¢
yceusenueM 10 30 1b

10.1

10.2

[Ipy m3mMepeHrnn YeThIPEXMOIIOCHUKOB ¢ ycuiieHrneM curHaia a0 30 1b Bo3MOxkHO
MPUMEHEHNE METOIMKH, OMUCaHHOW B M. 6. [Ipu 3TOM HEOOXOIMMO HCIIOJIb30BATh
BMecto arreHroatopa A20ES50 20 ab (pucynku 6.1, 6.2) aTTeHtoatop ¢ OONBIINM
ocnabnenuem. Tak, ecnu ycTpoilcTBo mMeeT ycwienue okoio 30 nb, To BenmuumnHa
ociabneHusi aTTeHroaropa jgoibkHa coctaBimatb S50 ab.  Ilpu  meHbmmx
KOX(PPUIIMEHTaX YCHIECHUS YCTPOWUCTBA, pEKOMEHAYeTCsl MOA0MpaTh aTTEHI0ATOpP C
MEHBIIMM OcjlablieHueM, HampuMep TMpu ycuwieHuu ycrpoictBa 10 20 n1b,
PEKOMEHTyeTCs aTTeHroaTop ¢ ocimabiaenueM 40 nb.

Tak kak AUX u @YX npou3BOJBHOTO aTTEHIOATOpa B cXeMme pHucyHkax 6.1, 6.2
Oymer y4reHa  TpH KaaMOpPOBKE YAaCTOTHOW HEPAaBHOMEPHOCTH Tepefadud M
CKOpPPEKTHpPOBaHA  MPU  U3MEPCHHH, TO  BO3MOXHBI  U3MEpPCHHS Sy
YETHIPEXITOIFOCHUKOB B KOMIUICKCHOM BHUjIe (aMILTUTYyAa U (asa).

11 Ilopsimox usmMepeHusi Moay.Jsi kodppuuMeHTa nepeaadu Sy; YeThIPEXNMOJICHUKOB €
ycuiienueM oousee 30 1b

11.1

11.2

11.3

11.4

11.5

[Topsimok W3MepeHUsl, ONMUChIBAEMBId B JaHHOM ITYHKTE, HE IMO3BOJSIET HU3MEPSTh
(da30BbIe XapPAKTEPUCTUKH YETHIPEXIOIIOCHUKOB, W HCIIOJIB3YETCS TOJBKO IS
U3MepeHus MoayJisl KoagduuenTa nepeaadu Sy (AUX).

Ilopsimok  M3MepeHHs, ONUCBIBAEMBIH B JAHHOM  IIyHKTE€  HUCIIOJIB3YET
JIOTIOJIHUTENbHBIA ~ aTTEHI0ATOP, HE YYacTBYIOIIMH B IpoLEecce KaJIuOpOBKH
YaCTOTHOM HEPaBHOMEPHOCTH Ieperadd. BmecTo 3Toro 3HaueHue aTTeHHAaTopa
U3MEPSIETCS 110 OTACIBHOW METOAMKE W BBOJAUTCS B MPOTpaMMy B YMCIOBOM BHUJIE.
Tak xak 3Ha4€HHE JONOJHUTENBHOIO aTTEHI0ATOPA YYUTHIBAETCS B OJHOM YaCTOTHOM
TOYKE, TIOTOMY €ro YacTOTHas HEPaBHOMEPHOCTh JOJDKHA OBITh J00aBleHa K
MOTPEIIHOCTH U3MEPEHUIA.

3HaueHus: ocnablieHus! JOMOIHUTEIBHOTO aTTEHI0ATOpA BHIOUpAETCs] B paBHBIM WIIH
HEMHOTO OoJiee TMPEIoIaraeMoro YCHJICHHsS YETHIPEXIOMIOCHUKA. Tak, mpH
Kod(pUIMEHTe yCWIeHUs deTbipexnontocHuka a0 40 nb HeoOxoauMo BBHIOPATH
JIONOJTHUTENBHBIN atTeHtoatop 40 n1b u 1.1.

W3mepuTh 3HaUeHHE OCNA0JICHUs JOTMOIHUTENBHOIO aTTeHI0ATOpa M0 METOIUKE 1.6
und 7. BBIYMCAUTD WIM TMOJYYHUTh C TIOMOIIBIO MapKepa CpeaHee 3HAYCHUE
ocnabieHus1 aTTEHI0aTopa B MOJIOCE YaCTOT.

[lepeiiT K M3MEPEHUIO YETHIPEXIOIIOCHUKA 110 cXxeMe Ha pucyHkax 6.1, 6.2. Jlns
4ero:

11.5.1 ITpoBecTtu kanmuOpoBKy co mTaTHeIM aTTeHIoatopoM A20E50 20 nb cornacho
num. 6.5-6.7.

11.5.2 Bxirouuth B CXeMy HCCIEAYEMBbIM YETHIPEXIOMIOCHUK U JTOTOJHUTEIbHBIN
aTTCHIOATOP,  KOTOPBIM  MOAKIIYMTE K  BXOAY  WJIH  BBIXOAY
YETBIPEXIIOIIOCHUKA.

77



PIANAR «00630p — 103». PykoBoncTBo mo skcrutyatanuu. Yacts I11.

11.5.3 YcranoButh B OJJHOM W3 KaHAJIOB WHJAMKAIMK HW3MEpPEHHE «Sp; BXoa B» u

dopmar mpencTaBiaeHUus S;; «aMIUIMTYJA B JIOTapu(MHUUECKOM MaciiTadey
(a.ll m.11.3).

11.5.4 BBectn 3HaueHue OcCialIeHUs IOMOJHUTEIHHOIO aTTEHI0ATOpa CO 3HAKOM
toc B mosie «cmenienue» (u.Il m.11.8.1).

11.5.5 Tpoussectn u3mepenns AUX ¢ TOMOIIBIO rpaduka U MapKepoB.

12 Ilopsinok m3mepeHuss MOAY.Jsi KOI(PPULIMEHTA Nepeaadn S;1 YeTHIPEXNMOJIIOCHUKOB €
00JILIIIUM 0CJIA0JICHHEM CUTHAJIA

12.1

12.2

12.3

12.4

[lopsimok u3MepeHus, ONUCHIBAEMBIA B JIAHHOM IIyHKTE, IO3BOJISIET PACUIMPUTH
Jana3oH U3MEPEHUM YEThIPEXIIOIOCHUKOB C O0IBIINM OCIa0JIeHHEM IPUMEPHO Ha
20 nb. On He mo3BOJIsAET U3MEPATH (Pa30BbIE XaPAKTEPUCTUKU YETHIPEXIIOIIOCHUKOB,
U HCIIONB3YETCsS TOJNBKO ISl M3MepeHust Monmynsi koddduumenra mnepemaum Sy
(AUX).

Ilopsanok wu3MepeHusi, OMUCHIBAEMBI B JAHHOM IIYHKTE, MCIIOIb3YET METO/
uckiIroYeHus arteHroatopa 20 ab, mocie kanuOpOBKU 4aCTOTHONM HEPAaBHOMEPHOCTH
nepeaadn. 3HaueHUE aTTeHIATOpa U3MEPSIETCS 10 OTACIBHOW METOJIMKE U BBOJIUTCS
B IIPOrpaMMy B YMCJIIOBOM BHJ€. Tak Kak 3HA4YCHHE HCKIOYAaeMOro aTTeHI0ATopa
YUYUTBHIBAECTCS B OJIHOM YACTOTHOM TOYKE, MO3TOMY €r0 YaCTOTHAsi HEPABHOMEPHOCTD
JOJIKHA OBITH J0OABJIeHA K MOTPEITHOCTH H3MEPEHUH.

W3meputs 3HaueHue ocnabnenHus arreHioaropa A20ES0 mo wmeromuke m. 7.
BBIUMCINTE WM TONYYUTH C MOMOILNBI0 MapKepa cpeaHee 3HA4eHUE OCIadiIeHHUs
aTTEHI0ATOpPa B T0JIOCE YaCTOT.

[lepeiiT K M3MEPEHUIO YETBHIPEXIIOIIOCHUKA MO CXE€Me Ha pucyHkax 6.1, 6.2. Jlns
4ero:

12.4.1 IlpoBectu kanuOpoBKy co mTatHeIM arTeHoaropoM A20ES50 20 nb cormacHo
nam. 6.5 -6.7.

12.4.2 Wckmounts u3 cxemsl arteHroarop A20ES0.
12.4.3 BKJIIOYUTH B CXEMY UCCIEAYEMbIN YETHIPEXTIOIIOCHUK.

12.4.4 YcTaHOBUTH B OJIHOM W3 KaHAJIOB WHJMKAIlMU U3MEpPEeHHE «S;; BXoA B» u
dbopmaT mpeacTaBiIeHUs Sp; «AMIUIMTYJA B JIOTApU(PMUYECKOM MaciiTade»
(u.ll m.11.3).

12.4.5 BBectn 3HaueHHE OCTA0JICHUS] TOTOJHUTEIHLHOTO aTTEHI0ATOpAa CO 3HAKOM
MUHYC B Tiosie «cmenienue» (4.1l m.11.8.1).

12.4.6 IlpousBectn wu3Meperuss AUX ¢ mnomomplo rpapuka U MapKepoB.
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Yacts IV. Texaudeckoe 00cay;KkMBaHNe U3MEpPHTEIs

1 Bseaenue

1.1

Hacrosimuii paznen PO ycraHaBiuBaeT NOpSAOK U TNpaBuUia TEXHUYECKOIO
oOCITy’)KMBaHUSI ~ WU3MEPUTENI  KOMIUIEKCHBIX  KOA(h(HUIIMEHTOB  mepenayw,
BBINOJIHEHHE KOTOPBIX O0ECIeYMBAET IOCTOSHHYIO TOTOBHOCTH HM3MEpUTENs K
pabore.

2 OOmue ykazaHusi

2.1

Texnuueckoe o0O0CIyKMBaHME M3MEPHUTENS 3aKIOYAeTCs B IOAJCPXKAHUU
anmapatypbl B pa0o4yeM COCTOSHHHM, B PETyJISIPHOM KOHTPOJE TEXHHUYECKUX
XapaKTepUCTHK IIyTeM MPOBEACHUS NPOPHIAKTHIECKAX paboT, KOHTPOJIHHBIX
IIPOBEPOK U MPOPUIAKTUUECKUX [TPOBEPOK PAOOUYMX ITAJIOHOB, BXOJSIIUX B COCTAB
U3MEPUTEIISL.

3 VYka3zanue Mep 6€30NaCHOCTH

3.1

3.2

33

34

3.5

3.6

3.7

[Ipu pabGore c wu3MeputTereM HEOOXOAMMO COOJIIOAATH BCE OOIIUE MEPHI
0€30MacHOCTH, OTHOCSIIUECS K anmaparype, padoTarolel OT CETH ¢ HaPsHKEHHEM
220B.

K pabote ¢ u3MepuTeneM MOTYT ObITh JOMYIICHBI JIKIA, MPOMICIIINE HHCTPYKTAXK
10 TEXHUKE 0E30MaCHOCTH.

[Tpubop oTHOCHTCS K 1 Kiaccy 3alIMTBl OT MOPAKEHUS dJIEKTPHYECKHM TOKOM TI0
I'OCT P 51350-99 co miHypoM COeIMHUTENBHBIM C 3a3EMJISIIOIIMM IIPOBOJIOM.

3azemyieHre  npuOopa  MPOU3BOAUTCS  4epe3  LIHYp  COEIMHUTEIbHBIH,
MOJIKJIIOYAEMBI K CETEBOMY COEIMHUTENI0 MpUuOopa M TPEXIIOIIOCHON PpO3ETKe
cetu. CreryeT NpoBePATh HAAECKHOCTh 3a3€MJICHUS MPH MOJKIYEHUU Ipubopa K
CETH.

3amnpeniaercs MOACOSAUHATh (TIEPECOENUHATh) TOKOHECYIUE COSAUHHUTEIbHBIC
Ka0enu mpu BKIIIOUEHHOM ammaparype.

JIr060i1 pa3pbiB JUHUU 3ALIUTHOTO 3a3€MJICHHUS IIPU OOpBIBE NMPOBOJHUKA BHYTPHU
npubopa, WIM B COEAMHUTEIBHOM UIHYpEe, WM MpU HApPyLIEHHMM KOHTaKTa B
pa3zbeMax MOXKET clieslaTh IpUOOp OINMAcHBIM, JII00OOE OTCOEAMHEHHE 3a3eMIICHUS
3aIpeLeHo.

[Tpu sxcrutyaTanmu npudopa BEHTHIALMOHHBIE OTBEPCTHUS HA KOpIyce mpubopa He
JOJDKHBI 3aKpBhIBaThCs TpeaMeTaMu. OCMOTp MPOBOAUTH TOJIBKO MPH OTKIIOUCHUU
npubopa OT ceTH mnHTaHusA ¢ mnomomplo mnepekaodarenss POWER  (ceTs),
pAcIIOIOKEHHOTO Ha TIEpEIHEH MaHelu HM3MEPHUTENs, U OTCOSIMHEHHH KaOess
MATAHUS CETU EPEMEHHOT0 TOKA.
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4 Tlepen  mpoBeaeHHEM  TEXHHYECKOTO  OOCIYKMBaHHsS  CIEQyeT  IOATOTOBUTh
HEOOXOIUMBIA HMHCTPYMEHT, MNPUHAMICKHOCTH M MaTepuaibl: MHHLET, OTBEPTKY,
MSATKYI0 KUCTh, CIIUPT 3TUJIOBBIN peKTU(PUKOBAHHBIN, BETOIIb, 053b, MapIIIO.

5 Tlpu HemocpeACTBEHHOM HCIIOJIB30BAaHUM MpUOOpa MO HA3HAYEHHUIO IPOBOAATCS
CIICAYIOIIHNE BUIBI O0CTY)KUBAHHS:
— KoHTpousibHBIHA ocMoTp (KO)
— TexHuueckoe obcayxkuBanue 2 (TO-2).

6 Ilpu xkpatkoBpeMeHHOM xpaHeHuu (1o 1 roga) mpooautcsa KO.

7 Ilpu nnutenbHOM XpaHeHuU (Oosee 1 rosa) mpoBOAATCS:
— TexHu4eckoe obcmykuBanue 1 nmpu xpanenuu (TO-1x);
— TEXHHYECKOoe 00CIy>KUBaHHE 2 MPU XPaHECHUH.

8 Ilpu KOHTPOJBLHOM OCMOTpPE OCYIECTBIISIFOTCS:
— TpOBEpKa KOMIUIEKTHOCTH
— BHEIIHUA OCMOTpP IJIsl MPOBEPKU OTCYTCTBHUSI MEXAHUUECKHX MOBPEKIACHUIA,
LEJTOCTHOCTA M3OJISILIMOHHBIX W JIAKOKPACOYHBIX TIOKPBITUI; HCIPABHOCTU
COEIMHUTENbHBIX IPOBOIOB, Kabesiel MUTaHUs, 3a3EeMJICHUSI.

9 TO-2 Bxirouaer B ceds:

—  KOHTPOJIBHBIN OCMOTP;

— TmpoBepka (PYHKIMOHUPOBAHHUS W3MEPUTENS (TMPOBOAUTCS TPH MOIATOTOBKE
M3MEpUTEIIS K UCIIOJIb30BAHUIO 110 HA3HAYEHHUIO);

— TPOTHPKY KOHTAKTOB 3JIEKTpUUECKUX pazbeMoB U CBY coenunureneii;

— TPOBEPKY MPaBUIBHOCTH BEICHUS HKCIUTyaTallMOHHOM nokymeHTanuu (D/1);

— TPOBEPKY pabOTOCTIOCOOHOCTH OTENBHBIX Y3JI0B U OJIOKOB;

— TO-2 coBmemaercs C NEPUOIUYECKON MOBEPKOM M MpH TOCTAHOBKE Ha
JUTUTENTHOE XpaHEHNE;

—  BCKPBITh MIPUOOP U BBITIOJHUTH CICAYIOMHE MPOPUIAKTUIECKHE PAOOTHI:

—  YJAIWUTh MBUIb CTPYEH CXKATOTO BO3IIYXa;

— TPOBEPUTH KPEIUICHUS y3JI0B, COCTOSTHUE MACK;

— TIPOBECTH MEPUOIUYECKYIO TTOBEPKY;

—  3aKpBITh KPHIIIKH;

— ymakoBathb mpuoop.

10 TO-1x npoBoautcs 1 pa3 B rof U BKJIIOYAET B CeOs:
— IPOBEPKY HAJIM4Ms MPUOOpa HAa MECTE XPaHEHMUS,;
— TPOBEJCHHE BHEIIHETO OCMOTPA COCTOSHUS YIIAaKOBKHU;
— TIPOBEPKY COCTOSIHUS YUETa U YCIOBUI XpaHEHMUS;
— TPOBEPKY NPaBWIBHOCTH BeneHus J/1.

11 TO-2x Beimonusietrcs 1 pa3 B 5 J1eT ¥ BKJIIOYAET B ceOsl:
— Bce onepauuu TO-1x;
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12

13

14

15

16

17

— TIPOBECTH MOBEPKY;

— ymakoBatb npulop;

— TpoBepuTh cocTosinue J/1;

— CZeNaTh B IACTIOPTE OTMETKY O BBIIIOJIHEHHBIX paboTax.

KOHTpOHL u HpO(i)I/IJ'IaKTI/IKa QJICKTPUYCCKUX KOHTAKTOB.

[TpoBepka 1Mo 3TOMyY IMyHKTY BKJIIOYAET CIICIYIOIINE ONEPAIIH:

— TpOBEpKa TEXHUYECKOW TMPOYHOCTH, 3a/EIKH pPa3beMOB, CETEBBIX BHIIOK,
HITETCeNiel, HAKOHEYHMKOB Ha BCEX KalenmsX | IIHypaxX, TECTHPOBAHUE
MIPOBOJAMMOCTH COOTBETCTBYIOIIMX KOHTAKTOB, Pa3beMOB, KabeleH;

— TIpOBEpKa  KauyecTBa  pa3beMHBIX COCIWHEHHH  (COCTOSITHUE  PEe3bOBblI,
BO3MOKHOCTb U y/TOOCTBO 3aBUHYMBAHUS B PE3bOOBBIX pazbeMax).

B cimydyae  HeyJOBIETBOPUTENBHBIX  PE3yJIbTaTOB  IPOBEPOK  MPUHATH
COOTBCTCTBYIOINHUEC MCPLI IO PEMOHTY, 3aACJIIKH, 3aTAKKU COGHHHHTCHeﬁ u
KOHTAKTHBIX YCTPOMCTB.

Kontponp kadecTBa MOHTa)ka NPOBOJAT MYTEM BHEIIHETO OCMOTpa KOHTAKTa C
MUHUMAJIBHOW Pa300pKOM YCTPOWCTB, IMyTEM CHSTHS KPBIINICK, TMaHEICH; MpU STOM
KOHTPOJIMPYIOT ~ KauecTBO maek. HeoOxoaumo  coOmronaTe  Mepbl  3alUThI
IMOJIYITPOBOAHUKOBBIX 3JICMCHTOB OT CTATUYCCKOI'O DJICKTPHUICCTBA.

[Tpodunaktuyeckue padOTHI BHINOIHSIIOT ¢ MHHHMAIbHO HEOOXOAMMOW paz0opKoi
Y3JI0B, TPAKTOB, PACCTHIKOBKOW COECIMHUTEIICH.

KonTakTHbIE IIOBEPXHOCTH BY COeIMHUTEINEN IPOTUPAIOT CIIUPTOM
PEKTH(PHUIMPOBAHHBIM C TIOMOIIBIO KYyCOYKAa MATKOW TKaHHU (MM KOJOHKOBOW KHCTBIO),
HE JI0IycKas MonajgaHus cnupTa Ha nosepxHocts CBY nuanekTpukos.

[Ipn  nonkmroueHMsIX  «BUJIKa—po3eTka»  KoakcuaidbHblix CBY  coenunuteneit
MCMOJIb30BATh KIIOY C KATMOPOBAHHBIM YCUIIHEM.

C 1noMOmBI KamTuOpPOB W  HM3MEPUTEIBHBIX  WHCTPYMEHTOB IS  MOBEPKHU
MPUCOSANHUTEIBHBIX Pa3MepoB koakcuanbHbIX coenunuteneid KUC K—7 mpoepsitorcs
COCIMHUTEIIN U3MEPHUTENISI M €0 KOAKCUAJIhbHOTO TPAKTa HA COOTBETCTBHE TPEOOBAHUSAM
I'OCT PB 51914-2002 « coepunurento tui 111 7/3,04 (50 Om).

81



PIANAR «0630p — 103». PykoBoactBo mo skcrutyatanuu. Yactu [V — VIL

Yacre V. [loBepka uzmepurens

[ToBepka mpubOpa OCYMIECTBISIETCS B COOTBETCTBUU C HUHCTpyKmuend - «lM3Mepurens
KOMIUTEKCHBIX KodhdunmenToB nepenayuu «O630p-103». Meroauka nosepku MIT 6687-028-
21477812-2004».

MexnoBepOoUHbIA HHTEPBAJ — OJIUH IO/,

Yacts VI. IIpaBuia xpanenust

I HUKKII 1o BBeIeHHS B IKCILUIYaTAIMIO JOJKHBI XPAaHUTHCS B YNAKOBKE MPEANPUATHS —
W3rOTOBUTENS TNPU TEMIlepaType OKpyskarouero Bosayxa oT 0 go mmoc 40 °C u
OTHOCUTENbHON BiaxHoctu 10 80% (mpu Temmneparype mmoc 25 °C), coriacHo
ycnoBusM xpanenus 1 'OCT 15150 — 69.

2 Xpanenue mnpuOopa 03 YIAKOBKH CJICAyeT MPOU3BOJUTH TIPU TEMIIEpaType
OKpy»kariero Bosayxa ot miocl0 mgo mmoc 35 °C U OTHOCHTENBHOM BIAXXHOCTHU 0
80% (mmpu Temneparype mitoc 25 °C).

3 B nomemeHuAx a8 XpaHEHHs CONEP)KAHHWE IIBLIM, IAPOB KHUCIOT M ILIENO0YEH,
arpeCcCHUBHBIX I'a30B U IPYTUX BPEIHBIX IPUMECEH, BBI3BIBAIOIIUX KOPPO3HIO, HE JOJIKHO
IPEBBIIIATh COAEPIKAHUE KOPPO3UIHO — aKTUBHBIX areHTOB AJIs arMocdepsl Tuna 1 mo
I'OCT 15150-69.

Yacrte VII. TpancnopTupoBanue

1 Jlomyckaercst TpaHCIIOPTHUpPOBAHHWE MpPUOOpa B TPAHCIOPTHOM Tape BCEMU BUJAMHU
TpaHCIOpTa MPHU TEMIEPATYPE OKpyKaroliero Bo3ayxa or Munyc 50 no mmoc 60°C.

[Ipn TpaHCHOPTHUPOBAHUU CAMOJETOM MPUOOPHI JOJKHBI OBITH pa3MELIEHbl B
OTAIUIMBACMBIX T€PMETU3UPOBAHHBIX OTCEKAX.

2 VYcnous tpancnoptupoBanus npudopos no 'OCT 22261-94.

3 Ilpu TpaHCHOPTUPOBAHUM [JOJDKHA OBITh NPEAYCMOTPEHA 3allluTa OT MOMNAJaHus
aTMOC(EpHBIX 0CaIKOB ¥ MbUTH. He nomyckaercs kaHToBaHUE IPHOOPOB.
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IIpnaoxenne A. Ynpapiaenue 1 00MeH JAHHBIMH € IPYTHMH NPOrPaMMaMH

1 Bseaenue B Texnosornro COM

Jnst ynpaBieHus O CTOPOHBI APYTHX MPOrpaMM M oOMeHa JaHHbIMU ¢ HUMH B [10
«O630p — 103» wucnone3yercs mnporpammuas texnosoruss COM. COM - 310
cokpamienue ot Component Object Model (Monenb COCTaBHBIX OOBEKTOB). TEXHOIOTHS
IpOTrpaMMUPOBAHUS ¢ Ucnoib3oBanueM moaenn COM paszpabotana ¢pupmoit Microsoft ¢
MIPUILIETIOM Ha PeLIeHUEe IBYX MPOOIeM:

—  MOJEJIb NPeJOCTABIISACT ClICU(PHUKAIINIO, HA OCHOBE KOTOPOM MOTYT
B3aMMO/JICHICTBOBATH JBOMYHBIE MOIYJIH, pa3pabOoTaHHbIE C
HCIIOJIb30BAHUEM PaA3JIMYHBIX A3BIKOB IIPOIPAMMHUPOBAHNS;

—  MOJeNnb OIpeseNnseT cnocod B3auMOACHCTBHS KIMEHTCKUX
MPUIOKEHHH, pabOTarOIUX HAa OJJHOI MaIllMHE, C MPUIIOKEHUEM —
cepBepoM, (PyHKIIMOHUPYIOIIKUM Ha JPYTOM, THO0 Ha TOMH e MaIlIuHE.

dupma Microsoft ucmons3yer Tak K¢ APyrHe Ha3BaHUSA IS JAHHON TEXHOJIOTHH —
ActiveX, DCOM.

2 COM aBToMaTH3anus

COM aBroMarm3aiuss — OTO TEXHOJOTUS, KOTOpasl SBISETCS IMOAMHOXKECTBOM
cnerudukanuun COM. COM aBromatuzanus no3soisieT ynpaisite COM cepBepom u3
porpamMM, HAIMMCAaHHBIX C KaK MOMOIIBIO TPAJUIUOHHBIX KOMIMIMPYIOIINX S3BIKOB
MPOrPaMMHUPOBAHUA, TaK U U3 UHTEPIPETUPYIOMIUX SI3BIKOB MPOTPAMMHPOBAHUS, TAKHX
kak  VBScript. DT0 MO3BONSET  CEpBEPHBIM ~ NPHIOKEHUSM  JIeJaTh  CBOIO
(GYHKIIMOHATBHOCTD JOCTYITHOM ISl TOPa3ao O0JIbIero Yrcia KJIMeHTOB.

[punoxenne Obzorl03 pa3zpaboTaHo Kak cepBep aBTOMATH3AallMd B COOTBETCTBUHU CO
crenudukanueir COM.

3 KoHTpoJuiepbl aBTOMATH3AIUA

KoHTponnepsl asmomamuzayuu — 3TO TPOTPAMMBI-KIMEHTBI, KOTOPbIE HCIOJb3YIOT
BHYTpeHHIOW (yHKIMoHansHOcTh COM cepBepoB aiisi pa3pabOTKH ITOJIB30BATENISIMU
CBOMX JONOJIHEHHH K cucteMe. KOHTpoJutepbl aBTOMaTH3aliM pa3padaThIBalOTCS Ha
pa3NMYHBIX A3bIKaxX mporpammupoBanus: Visual Basic®, C++, Delphi, Java, VBScript,
JScript u npyrux. B KkadecTBe KOHTpPOJUIEPOB AaBTOMATH3alMM MOTYT BBICTYIATh
oducueie nmpunoxkenust Microsoft Excel, Word ¢ momorpio BCTpO€HHOTO MaKpOsi3bIKa
Visual Basic for Application®. I'enepaTopsl mporpamm, Takue kak, National Instruments
LabView®, nmu HP—VEE tak xe Moryt ympaBiare npuioxeHusiMu yepes COM
aBTOMAaTH3alMio. B 1aHHOM pyKOBOJCTBE U HamMCaHUs TPUMEPOB BBIOpaH SI3BIK
Visual Basic (VB).
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4 JlokaJbHbli M yIaJeHHbIH cepBep

[punoxenne Obzor103 MoxeT PyHKIMOHUPOBATH KAK JIOKAIbHYIU, TNO0 KAK YOalIeHHbll
cepep COM aBTOMaTH3aLMH.

JlokanpHBI CcepBEp BBINOIHAETCA HAa OJHOM KOMIIBIOTEpE C IpOrpaMMoOM —
KOHTPOJUIEpOM aBromatu3anuu. IIpm o5ToM Kaxknasd U3 yKa3aHHBIX IPOrpPaMM
BBINOJIHSACTCSI B OTIENbHOM OKHEe Windows, KOTOpbleé MOTYT OBITh OTKpBITBI HWIH
CBEpHYTHI HE3aBUCHUMO APYT OT ApyTa.

VYianeHHBI cepBep BBINOJHACTCS Ha OTJIETHbHOM KOMIIBIOTEPE, CBS3aHHOM C
YIPABIISAIONAM KOMIIBIOTEPOM JIOKAJILHOW CeThI0. Takas TEXHOJIOTHS HOCHUT Ha3BaHWE
DCOM - Distributed COM. Ilpu ucnonb3oBanuu MexannsmMa DCOM HeoOXoamMo
CKOH(QUTYPHPOBATh JIOKATBHYIO CETh C TOMOIIBIO CpelacTB KoHpurypamuun DCOM
Windows.

5 PaHee u nmo31Hee CBA3bIBaHHE

Casi3bIBaHME UMEH CBOWCTB M MeTos10B COM cepBepa ¢ KOJOM IPOrpamMMbl — KIMEHTA
MOXET OCYIIECTBIISATHCSA KaK Ha 3Tare KOMIWISAIUMU, TaK U HA 3Tare BBIMOJHEHUS. DTH
JIBa TIOJIX0JIa HOCST Ha3BaHUE paHHe20 U no3oneeo cesasvieanus. Cepep Obzorl03
MoJJIepKUBAET 00a TUIA CBSI3bIBAHUS.

[lpu paHHEeM CBsI3bIBaHUM cpelia pa3pabOTKH MPOrpaMMbl — KIHEHTA JIOJDKHA 3HATh
BHYTPEHHIOIO CTPYKTYpY 00BbekTa cepepa. C 3TOM 1ebio B KOMIUIEKTE C MPIIIOKECHUEM
Obzor103.exe mocTaBusieTcss oubruomexa munog — Obzor103.tlb. PazpaboTumk momkes,
BO—TIEPBBIX, MOMECTUTH OubOmuoreky THIOB Obzorl03.tlb B omuH kaTtamor c
npuwioxenneM Obzorl103.exe, BO—BTOPBIX, 3apETUCTPUPOBATH OUOIHMOTEKY THIIOB B
cpene pa3paboOTKM TporpaMMbl — KiIHEHTa. B cpene paspabotku VB peructpanus
OMOIMOTEKH THUIIOB OCYIIIECTBIIACTCS Yepe3 MyHKT MeHIO Tools/References.

ITozgnee cBs3biBaHuE MO3BOJsET KiaueHTamM COM aBTOMaru3auMM MMETh AOCTYN K
cBoiictBaMm u Merogam oObekToB COM 06e3 mpenBapuUTEIbHOTO 3HAHUSA O
neiicrButensHoM uHTEepdeiice COM u He TpeOyeT Hamuuust OUOIMOTEKN THIIOB.

WuTepnpeTupyromue s36IKH  MOTYT HCIIOJIB30BaTh TOJBKO TIO3JIHEE CBSI3BIBAHHE.
Komnunupyoomue s3bIKM HCIOJIB3YIOT Kak paHee, TaKk W II03JHEE CBSA3BbIBAHME,
Harpumep, VB, Delphi. Hekotopsie si3b1kM HCTIONIB3YIOT TOJBKO paHHEE CBS3BIBAHHE,
Hanpumep, C++

JlocTOMHCTBa TMO3JHETO CBS3BIBAHUS: HE TpeOyeTcss OMOIMOTeKa THUIOB, HAMKMCAHUE
HECIIOKHBIX nporpamMm  ynpoumacTcs. HGI[OCTaTKI/I IIO3JHETO CBsI3bIBAHUA: HE
MPOM3BOIUTCSI KOHTPOJIb BBI30OBOB M TIEpEIaBaeMbIX MapaMETPOB Ha 3Tare KOMITAJISIIHY,
pa60Ta OCYHICCTBJIACTCA HCCKOJIBKO MCJICHHEC, YEM IIPU PaHHCM CBA3bIBAHWU.

[IpermMy1iecTBOM paHHEro CBS3bIBAHMS SIBJSIETCSI CTPOTMM KOHTPOJIb THUIIOB Ha 3Tare
KOMITUJISIIIHH.
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6 Ilonyyenme o0beKTa

Jns ocymectBieHus cBsizu ¢ npuioxkenueM Obzorl03, nanpumep, U3 mporpamMmbl Ha
VB, nomknHa OBITH ompesereHa CChUIKA 3TO MPUIIOKEHHWE B KOJe MporpaMmbl Ha VB.
Orta ccpuika HazeiBaetcs Obwvekmom. B COM mporpaMMUpOBaHUU HEOOXOAUMO
[PEIBAPUTENILHO MOIYYUTh OOBEKT, 3aTEM HCIOIb30BaTh OOBEKT ISl IOCTyIA K €ro
MeToAaM u cBoicTBaM. CylIecTBYeT JBa 1iara JUis MoJydyeHHss 00BEeKTa:

a) OOBABUTH IEPEMEHHYIO KaK OOBEKT;

6) IIpucBouTbh OOBEKT TaHHON MEPEMEHHOM.

Jnst oOBsBIICHHUS] TIEPEMEHHOM HWCIOIB3YUTE omeparop Dim wWiau Apyrol omepaTop
oOwsBieHns nepemMeHHbIX (Public, Private wiu Static). Tun nepeMeHHOH, CChIIAOMEHCs
Ha OOBEKT, JIOJDKEH OBITh B Ciydae MO3JHEro CBsi3biBaHus — Variant wnu Object, B
cllyyae paHHETO CBS3bIBAHUS — THUIIOM KOHKPETHOTO o0Obekra. Hampumep, Tpu
CIICAYIOUINX ONepaTopa OOBSIBISIOT IEPEMEHHYIO nwa.

Dim nwa
Dim nwa as Object

Dim nwa as Obzor103.Automation

Jnst mpucBOEHUsT KOHKPETHOTO OOBEKTa MEPEeMEHHOW HCIONB3YyHTe omeparop Set u
¢yukuuto CreateObject (ObjectName, HostName).

ObjectName —ums 00bEKTa aBTOMATU3AlIMU, BCET1a PaBHO
“Obzor103.Automation”,

HostName — cereBoe MMs KOMIBIOTEpA, Ha KOTOPOM BBIIOJIHAETCS NPHIOKECHUE
Obzor103. B citydae JIOKaJIbHOTO ce€pBepa 3TOT apaMeTp He YKa3bIBaeTCsl.

Hanpumep, criemyronme omepaTopsl co3naloT o0bekT aBToMaTm3amuu Obzorl03 u
IPUCBAUBAIOT €r0 IEPEMEHHOM nwa:

Set nwa = CreateObject(“Obzor103.Automation™)
Set nwa = CreateObject(“Obzor103.Automation”, “Some_PC”)

[Mpumeuanue: >Tu onepaTopsl 3amyctar npuioxernne Obzorl03.exe, ecnu OHO emie He
3aIyIIeHO Ha yKa3aHHOM KOMITBIOTEpE.

[Tocite moy4eHust 00bEKTa JIOCTYII K €r0 CBOMCTBAM M METOJaM OCYIIECTBIISIETCS IyTEM
3allUCH HAMMEHOBAHUN CBOIMCTB M METOJOB uYepe3 TOYKY IOCJIe MMEHHU MEPEeMEHHON —
oObBeKTa:

nwa.<uMf CBOCTBAa HJIHU MeTOoAA>

7 Metoanl

MeToap! 3TO JecTBUSA, KOTOPbIE BBIMOJIHAIOTCS HajJl 00bEKTOM cepBepa. MeToabl MOTyT
UMeTh MapameTpbl. YucCio mapaMeTpoB OIpenenseTcss B ONHMCaHMU MeToda. B
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cinenytomem npumepe, Calibrate — 3TO METOJ, KOTOPBIM BBIMOJIHAETCA Hall 0OBEKTOM
cepBepa Obzor103 1st ocyIIecTBICHUS KAIMOPOBKU M UMEET JBa MapaMeTpa:

nwa.Calibrate cmThru, cmThru

Bce metoan! cepBepa Obzorl03 sBusitoTes cunxponnvimu. Ilpu BeI30BE M1000r0 MeToAa
cepBepa M3 KIMEHTCKOH NPOrpamMMBbl, MOCIETHSS OIOKHPYETCS 10 MOMEHTa ITOJIHOTO
BBITIOJIHCHUS BbI30Ba CCPBCPOM.

CBoiicTBa

CpoiicTBa 3T0 aTpuOyThl OOBEKTa CepBepa, OMPEACISAIONINE OJHY M3 XapaKTEPUCTHK
00BEKTA, TAKYI0 KaK, HayajgbHas WIM KOHEYHas 4acTOTa CKAHHUPOBAHMS, YMCIO TOYEK
CKaHUpOBaHMA M T.A. UTOObI H3MEHUTh Kakyl JMOO XapaKTEepUCTHKY OOBEKTa,
HEOOXOIMMO yCTaHOBHUTH 3HAYEHHE COOTBETCTBYIOLIETO CBOMCTBA. UTOOBI ONpenenuTh
XapaKTepUCTUKY 00BbEKTa, HEOOXOJUMO CUMTATh 3HAUEHHUE ero cBOMCTBa. B cineayromem
IIPUMEpPE YCTaHABIIUBAETCS CBOMCTBO 00beKTa gPoints — 4YACIIO TOYEK CKAaHUPOBAHMUS:

nwa.gPoints = 501

YacTe CBOMCTB 00bEKTa HE MOTYT OBITh YCTAHOBJICHBI, @ MOTYT OBITH TOJIBKO CYMTaHBL. B
JanbHeIem, Mpy ONMCaHUM Ka)KJJ0ro CBOWCTBA YKa3bIBACTCS aTPUOYT «UTEHUE/3aITUCh»
WU «TOJIBKO YTCHHE).

CgoiictBa kananoB unaukanuu (KMH) o6wsexra Obzorl03 coxepsxatr muaekc. MHmekc
3alMCHIBACTCSI B CKOOKax Bclied 3a HMEHeM cBoicrBa. C  IOMOIIBIO HHJEKCA
ykaspiBaeTcss Homep KUWH, k kKoTropoMy OTHOCHTCA JaHHOE CBOMCTBO. MHaekcom
SIBIISIETCS [IETIBIM YrCiIoM, HaurHast oT 0, To ecth nepBbiii KMH o6o3HauaeTcss nHACKCOM
— 0, BTOpoif — 1. B cnenyroniem npumepe ycTaHaBIUBAeTCS CBOWCTBO chSmoothing —
criakuBanue nepsoro KMH:

nwa.chSmoothing(0) = true

CoObITHA

CoObITHs 3TO METOJbl KIMEHTCKOH MporpaMMmbl, BO30YyXKIaeMble CEpBEPOM IpU
HACTYIUICHUH OmpeneneHHbIx obcroarenbetB. OO0bekr Obzorl03 moanepxuBaeT
CIIE/TyIOIIee IPOCTOE COOBITHE:

OnError

OT0 COOBITHE UCHOB3YETCS JUISl 3BELICHUs, KOT/1a IPOMCXOJUT Kakas 100 omnlka B
oOwekTe. Hampumep, eciin MeToq cepBepa BbI3BIBAET OMIMOKY BO BpEMs BBINOJIHEHHS,
B030yxknaetcs coositue OnError, KOTOpOE MOCHUIAET COOOIIEHNUE KOMIIBIOTEPY KIIMEHTA.

Ecnu BBl pemmim ucmonb3oBaTh coObiTe OnError, 4ToOBl MONydYaTh BBI3OBBI CBOCH
porpamMmbl 00pabOTKH OIIMOOK, Ballla IpOorpaMMa J0JKHA CAEIaTh JBE BELH:

a) [Tognmucarbcst Ha COOBITHSI.

86
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Bb1 nomxHBI cOOOUTUTH OOBEKTY CEpPBEPA, UYTO Bbl 3aMHTEPECOBAHBI IMOJIy4aTh BBI3OBBI
COOBITHI B CBOEH ITporpamMme. ITOT MPOLECC HA3BIBACTCS HOONUCKA.

B Visual Basic 310 aemaercs BKIIOYEHHEM KitoueBoro cioBa WithEvents B omneparop
00BsBICHUS OOBEKTA!

Public WithEvents nwa as Obzor103.Automation
6) Harmucath 06paboTUuK COOBITHS.

B Visual Basic 00paboTunk cOOBITHSI peaanu3yeTcs CASAYIOIMNM KOJIOM:

Public Sub nwa_OnError(ByVal Message as String, ByVal Code as Long)

¢ Programmers code goes here to respond to any errors

End Sub

Oo0paboTka omudoOK

Bbl MOkeTe MCIoNMb30BaTh pa3IuvHbIC MOAXO0Abl K 00padoTKe OMMOOK B MPOrpaMMe Ha
VB:

—  IIpoBepsars 3HaueHue nepemeHHor Err.Number mocie BbIOTHEHUS
omneparopa VB, conepxkaiero obparienue k 0o0bexkty Obzorl103;

—  Hcnons3oats onepatop VB On Error goto;

—  Hcnonb3oBath cobbiTue OnError, peanuzyemoe oobekrom Obzorl03.

Crenyromue npuMepbl POrpaMM HWIUTIOCTPUPYIOT 3TH TPU MOAXOAA. 3AeCh OIepaTrop
nwa.ActiveView = —I BbI30BeT OIIMOKY B mporpamme Ha VB, Tak kak 3HaueHue —1 He
SBISIETCS] KOPPEKTHBIM HOMEPOM OKHA WHANKAIHH:

Dim nwa

Public Sub HandleErrorl1()

Set nwa = CreateObject(''Obzor103.Automation')

On Error Resume Next

nwa.ActiveView = -1

If Err.Number <> 0 Then
Msg ="Error # " & Str(Err.Number) & " was generated by " & _
Err.Source & Chr(13) & Err.Description
MsgBox Msg,,"Error"

End If

End Sub
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Dim nwa

Public Sub HandleError2()

Set nwa = CreateObject(''Obzor103.Automation")
On Error GoTo ErrHandler

nwa.ActiveView = —1

Exit Sub

ErrHandler:
Msg ="Error # " & Str(Err.Number) & " was generated by " & _
Err.Source & Chr(13) & Err.Description
MsgBox Msg,,"Error"

End Sub

Option Explicit

Public WithEvents nwa As Obzor103.Automation
Public Sub HandleError3()

Set nwa = CreateObject(''Obzor103.Automation')
On Error Resume Next

nwa.ActiveView = -1

End Sub

Public Sub nwa_OnError(ByVal Message As String, ByVal Code As Long)
Msg ="Error # " & Str(Code) & Chr(13) & Message

MsgBox Msg,,"Error"

End Sub

11 Tunsbl nanasix COM aBTOMATH3AINHA

B COM aBromaTu3anuu oOmpeeNeH psiji THIOB [aHHBIX, KOTOpPbIE MOTYT OBITh
UCIIONIb30BaHbl JIJII KOMMYHHUKAIMU MEXIy KIMEHTAaMU U cepBepoM. [Ipmimoxenue
Obzor103 ucnonp3yeT 1isi KOMMYHHKAIUU C KIMEHTAMH CJEIYIOIIME THUIbl JaHHBIX
COM aBTOMaTHu3aluu:

—Long
— Double

88
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— Boolean
— String
— Enumeration
— Variant
Long 32 — OUT 1IeT0€ CO 3HAKOM, JUaIa30H 3HaueHnii oT —2147483648 no
2147483647
Double 64 — OUT mIaBaroas ToYKa JBOMHOM TOYHOCTH, AUAIMa30H 3HAYECHUH
ot —1.79769313486232E308 no —4.94065645841247E-324 nns
OTpHUIaTENbHBIX 3HaUeHUH U oT 4.94065645841247E-324 no
1.79769313486232E308 11 MOJI0KUTEILHBIX 3HAUEHUH.
Boolean 16 — 6ur uenoe, mpuHUMaroliee a8a 3Hadenus 0 — false, —1 — true
String Ctpoka rnepeMeHHOH JTHHBI
Enumeration [epeuncnenue — HaOOp UMEHOBAHHBIX LIEJIBIX KOHCTAHT.
[epeuncnenus: TOCTYITHBI TOJIBKO MPH UCTIOIB30BAHUH PAHHE2O
cea3v18aHus. [Ipy UCTIONB30BaHUY TTIO3THETO CBSI3BIBAHUS HEOOXOAMMO
WCTIOJI30BAaTh YMCIOBBIE SKBUBAICHTHI IS KOHCTAHT.
Variant MoskeT MpeACTaBIATh IEPEMEHHYIO ITPOU3BOJIBLHOTO THIIA, THOO

MAacCHUB TIEPEMEHHBIX IPOU3BOJIBHOTO THIA. [IepeMeHHast COAEePIKUT
WH(POPMAIHIO O CBOEM THIIC M pPa3Mepe MacchBa, €CJI 3TO MaccuB. B
JaHHOM CJIy4a€ TCpMHUH HpOH3BOHBHBIﬁ THUII O3HA4YaCcT OJUH U3
nqornyctuMbix TimoB COM aBTOMaTH3aINH.

12 Crpykrypa cepBepa apromatusanuu Obzor103

[Mpunoxenne Obzorl03 coxepxxutr ogun COM wuntepdeiic Obzorl03.Automatoin,
KOTOPBIN MCHOIB3YETCs IsL IOCTYIA K CBOMCTBAM M METOJIaM CepBepa.

C npyroit croponsl, npuinoxenue Obzorl03 wmmeer 10 yYeThIpeX OKOH HHIUKAIIWU,
KOKJI0€ M3 KOTOPBIX COJEPKUT JBa He3aBUCHMMBIX KaHana wuHaukanuu (KWUH), u
XapaKTepu3yeTcsi COOCTBEHHBIM HA0OpOM MapaMeTpoOB, TAKUX KaK YaCTOTHBIN HAINa3oH.

COM wunrepdeiic Obzorl03.Automatoin Ciry>kuT Jyisl TOCTyTA K TapamMeTpaMm OJHOTO U3
OKOH MHAMKaluU. TakuM OKHOM BBICTYMA€T TEKyIee aKTHUBHOE OKHO, TO €CTh OKHO, K
KOTOPOMY OTHOCHUTCSI BBOJ U3 TOJIh30BaTeIhCKOT0 MHTEpderica mpuioxeHus: Obzorl03.
COM wuHTepdeiic comepXuT CBOHCTBO ActiveView, KOTOpoe ONpEeAensieT HOMeEp
TEKyUIEro akTMBHOI'O OKHAa MHAWMKauuWu. {711 1ocTyma K CBOMCTBAM M METOJaM JAPYTUX
OKOH MHIUKAIlMM W3 NpOTrpaMMbl — KOHTpOJIJIepa HEOOXOJUMO MEpEeKIIOUUTh HOMEp
AKTUBHOIO OKHa ActiveView.

Z[OCTyH K CBOMCTBaMm ABYX KHWH aktuBHOrOo OKHa HHAUKAOWUU OCYHICCTBIIACTCA C
IIOMOIIBIO NHIACKCOB.

Crenyromuil npuMep WUTKOCTPUPYET YCTAHOBKY YAaCTOTHOTO JWAalia3oHa U mapameTpoB
KWH nansg nByx OKOH MHJIUKAIUU:
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¢ YCTaHOBHUTH NepBOe OKHO HHAMKAIUM KAK aKTHBHOE

nwa.ActiveView = 0

nwa.gStart = 4.0 ¢ HauanbHasi 4yacToTra

nwa.gStop = 1000.0 ‘ Koneunast yacrora
nwa.chTraceFormat(0) = tfLogMag ¢ ®opmat usmepenuii nepsoro KUH
nwa.chTraceFormat(1l) = tfLogMag ¢ ®opmart usmepennii sToporo KUH
¢ YCTaHOBUTH BTOPOE OKHO HHAUKAIINH KaK AKTHBHOE

nwa.ActiveView =1

nwa.gStart = 210.5 ¢ HauanbHasi 4yacTora

nwa.gStop = 220.5 ‘ Koneunasi yacrora
nwa.chTraceFormat(0) = tfLogMag ¢ ®opmat u3mepenuii nepsoro KHH

nwa.chTraceFormat(1) = tfPhase ¢ ®opmart uzmepenuii BToporo KHH

Coryamenust 00 MMeHAX CBOMCTB H METOI0B

Yacte cBoiictB u MeTogoB COM wmHTepdeiica Obzorl03 oTHOCHTCS K MPUTIOKECHHUIO B
nenom. Jlpyras yacte cBoiicTB U MeTtoqoB COM wuntepdeiica Obzorl03 otHocutcs k
AKTMBHOMY OKHY WHJIMKAallM{, KOTOPbIE, B CBOK OYEpEb MOAPA3AEISIETCS HA CBOKWCTBA
reHepaTropa UCIbITaTeNbHOro curHana u cpoiicrea KMH.

MmeHa CBOWCTB M METO/IOB, OTHOCSIIMECS K MPUIIOKEHHIO B LIEJIOM, 3aIIUCHIBAIOTCS 0e3
npedukca:

nwa.ActiveView = (

HMMena cBONCTB u MCTOHNOB TCHCPATOpA HCIIBITATCIBHOIO CUrHAJIa AKTHUBHOTO OKHAa

[TP%IN

WHAMKAIIUN HAYMHAIOTCS ¢ npedukca “g”:

nwa.gStart = 4.0

Nmena cpoiictB KMH akTuBHOrO OKHa WHAMKAMM HA4YMHAIOTCA C Tpedukca “ch’.
Nmena coiicts KMH ncnonb3yroTcs ¢ nHAEKCaMu:

nwa.chTraceFormat(0) = tfLogMag

Cnucok cBoiict U MeTo10B COM nuTepdeiica Obzor103.Automation

Crucok cBoiictB u mMerogoB COM wunTtepdeiica Obzorl03.Automation mpuBereH B
tabmumax A.1 u A.2, COOTBETCTBEHHO.
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Tabmuma A.1.
Crucok cBoiictB COM untepdeiica Obzor103.Automation
Nmsa Tun | Jdocryn Onucanue
ActiveView long yrenne/ | HoMep Tekymiero akTHBHOTO OKHA MHIUKAIIH.
3anuck | [Ipumep:
nwa.ActiveView = (
ViewSize enum | ureHue/ | Pazmep akTHBHOTO OKHA MHIUKAIUH:
samuch | vsQuarter =0 pasmep OJIHa YETBEPTh
vsHalf =1 pasMep oJIHa BTOpas
vsFull =2 pa3Mmep MOJHBIN
IIpumep:
nwa.ViewSize = 2
Connected boolean | roneko | [Ipubop BkIIOYEH, MojicoeAnHEH K Kommbiotepy USB
gyreHue | kabejem, roToB K pabore.
IIpumep:
If nwa.Connected Then ...
IFBandwith double | urenme/ | [Tomoca uzmepurensHoro gunbrpa B ['1. JonmyctumMeie
3anuchk | 3HadeHus ot 30 xo 10000.
TIpumep:
nwa.IFBandWith = 3000
ReceiverConfig enum | yreHue/ | Pexxum nzmepeHus:
3amuch | rcArlBtr =2 Si1Bxom A, Sy Bxon B
rcBrlAtr =3 Si1Bx04 B, S Bxom A
rcAtrBtr = So1 Bxom A, Si3iBxon B
rcFTDtr =7 | Ca1| mr060ii BXOA
TIpumep:
nwa.ReceiverConfig = 2
SweepRun enum | yreHue/ | 3amycK LHUKJIA CKAHUPOBAaHUS 1 OOHOBJICHUSI H3MEPEHUI:
3amuck | srHold =0 OCTaHOBJICHO
srSingle =1 OJTHOKPATHBIN 3aITyCK
srContinous =2 HeNpephIBHOE CKAHNPOBAHUE
IIpumep:
nwa.SweepRun = (
gStart double | urenue/ | HayanpHas yacTora ckaHupoBaHus B MI 1.
3anuck | IIpumep:
nwa.gStart = 4
gStop double | urenue/ | Koneunas yacrora ckanupoBanus B MI 1.
3anuces | IIpumep:
nwa.gStart = 1000
gLowestFrequency | double | Tonpko | MunumanbHas pabouast yactora npudopa.
yrenue | IIpumep:

F = nwa.gLowestFrequency
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HNmsa Tun | Jdoctyn Onucanue
gHighestFrequency | double | Tonbko | MakcumanbHas pabodast yacToTa mpuoopa.
yreHue | [Ipumep:
F = nwa.gHighestFrequency
gPoints long | grenune/ | Unciao TOUeK CKAHUPOBAHMS.
3anucey | IIpumep:
nwa.gPoints = 401
gSweepMode enum | yreHue/ | 3aKOH CKAHUPOBAHUS 10 YaCTOTE:
3amuch | smLin =0 JMHEHHbIN
smlLog =1 norapuMuiecKkuit
smProg =2 MPOrpaMMHUPOBAHHBII
smCW =3 IOCTOSIHHAS 4acTOTa
IIpumep:
nwa.gSweepMode = (
gConvValue double | urenue/ | 3HaueHue wactoThl retepoanHa (MI ') wmm
3anuch | KO3GhOUIMEHT YMHOKEHHUS ITPH TECTUPOBAHUHT
YCTPOMCTB C MEPEHOCOM YaCTOTHI.
Cwmotpu Tak xe gConvType, gAdujstConvValue.
IIpumep:
nwa.gConvValue = 10
gConvType enum | ureHue/ | Bux npeoOpa3zoBaHusi BXOIHON YaCTOTHI IPH
3allUCh | TECTUPOBAHUH YCTPOHCTB C MEPEHOCOM YaCTOTHI:
ctRFMinusLO =0 | fc — 1T |
ctRFPlusLO = 1 fc + fr
ctMultiplier = 2 Nx fc
Cwmortpu tak xxe gConvValue, gAdujstConvValue.
ITpumep:
nwa.gConvType = ctRFMinusLO
gFrequencies variant | ToabKo | 3HaueHHs 4acToT Touek uaMepenuid (MI'n). Comepxut
YTeHHE | BEKTOP IMepeMeHHBIX Tuma double. Pazmep BekTopa
COOTBETCTBYET YHCITY TOUEK CKAaHUPOBAHHS AHANIA30HA
gPoints.
ITpumep:
Dim f
f = nwa.gFrequencies
For i = LBound(f) To UBound(f)
Print #1, f(i)
Next i
ChTraceFormat enum | yreHue/ | Pexxum n3mepenust KMH.
3amuch | tfLogMag =0 Jlorapudm aMIUTATY B!
tfPhase =1 daza
tfGroupDelay ns =2 TIB3,HC
tfGroupDelay us = I'B3, mkc
tfSWR =4 KCBH
tfReal =5 PeanpHas yacTh S mapam.
tfimag =6 MHuumMas yacts S mapam.
tfExtPhase = Pacmmpennas daza
tfLinMag = Jluneitnas amruutyaa
tfPower = MouHocThb

Nuanexc — nomep KMH. ITpumep:
nwa.ChTraceFormat(0) =0
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HNma

Tun

Hoctyn

Onucanmne

chPort

long

yreHue/
3aII1Ch

Howmep usmepuTenbHOl CEKIUU:
0 — cexuus A,

1 — cexuus B.

Nuanexc — nomep KMH. TTpumep:
nwa.ChPort(0) =1

chSmoothing

bool

yrenue/
3aIIUCh

Bxmrouen pexum crnaxuanus KH.
Nunexc — nomep KMH. ITpumep:
nwa.ChSmoothing(0) = true

chOffset

double

yreHue/
3aIiCh

BennunHa BepTHKATBHOTO CMEIEHHUS rpaduKa B
dopmarax: tfLogMag, tfSWR, tfReal, tflmag, tfLinMag.
HNupexc — nomep KMH. ITpumep:

nwa.ChOffset(0) = 10.0

chCutOff

double

yreHue/
3aIiCh

Benuunna orceuxu B popmare 'B3. EnuHuib
u3mepenus — Ab. [Ipu najeHnn ypoBHs CUTHAJIa HUXKE
YpOBHsI OTCeUKH, 3HaueHue ['B3 He paccuuthiBaroTcs, u
MIPUHAMAETCS PaBHBIM HYITIO.

Nunexc — nomep KMH. TTpumep:

nwa.ChCutOff(0) = —-80.0

ChElectrical
Length

double

yrenue/
3aII1Ch

Kommnencanuu s1eKTpruuecKon JUIMHBI YCTPOUCTBRA B
tdhopmare daza. Equanier namepenns — He. CyXuT 1uis
U3MEpEHN OTKJIOHEHUS (Da3bl OT TMHEHHOTO 3aKOHA.
Hunexc — nomep KUH. [Ipumep:
nwa.ChElectricalLength(0) = 152.0

ChPwAtten

double

yrenne/
3aIUCh

3HaueHne aTTeHI0AaToPa, UCIIOIb3YEeMOTO IS
KaJTHOPOBKH B (hopMaTe MOIIHOCTb.

Hunexc — nomep KMH. [Ipumep:
nwa.ChPwAtten(0) = 20

chValues

variant

TOJIBKO
YTCHUC

3navenus KWH B Toukax n3mepenunii. ComepKuT BEKTOP
nepeMeHHBIX TuMa double. Bua u3mepeHuil 1 e TUHUIIBI
3aBUCAT OT TEKYIIEro pexXUMa U3MEpPeHHUid, hopmaTa u
HOMEpa U3MEPHUTENHHOM ceKiun — ReceiverConfig,
ChTraceFormat, chPort. Pa3mep BeKTOpa COOTBETCTBYET
YHUCITy TOYEK CKaHUPOBaHUs nuana3ona gPoints.
Nunexc — nomep KMH. [Ipumep:
Dim v
v =nwa.chValues(0)
For i = LBound(v) To UBound(v)

Print #1, v(i)
Next i

chValue

double

TOJBKO
YTCHUC

3unauenue uzMepenns KMH B onHoi yacToTHOI ToUKe.
Bua u3mepenuii 1 eqUHUIBI 3aBUCAT OT TEKYLIETO
pexuMa u3MepeHui, popmaTa u HoMepa H3MEPHUTEITLHOM
cekiuu — ReceiverConfig, ChTraceFormat, chPort. Ecin
4acTOTa HE COBIAJAET C TOYKOW (haKTHIECKHIX
HU3MEPEHUI, TO 3HAUEHUE UHTEPIOIUPYETCS IO IBYM
COCEIHUM M3MEPEHHSM.

Bxonusie napamerpsl: nnaexc KMH, 3Hauenne yacToThl.
[Ipumep:

v = nwa.chValue(0, 21.4)
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HNma

Tun

Hoctyn

Onucanmne

chMeasName

String

TOJIBKO
YTCHUC

HaunmenoBanue Tekymero pexxuma usmepennii KITH.
Hunexc — nomep KMH. [Ipumep:
Name = nwa.ChMeasName(0)

chMeasUnits

String

TOJIBKO
YTCHUC

Haunmenosanue equnun uzmepenus KMH.
Hunexc — nomep KMH. [Ipumep:
Units = nwa.ChMeasUnits(0)

chLimitLine

String

yrenne/
3aIUCh

HaunmenoBanwue (aiina mradiaona. Ijis yCTaHOBKH
mabioHa, MepeMeHHOH He00X0AUMO IPUCBOUTH CTPOKY
¢ uMeHeM ¢aiina mabmona. s oTMeHsI 11adioHa,
HE0OXOAMMO TIPUCBOUTH ITYCTYIO CTPOKY. MMms daiina
MOJKET COJIep KaTh MOJHBIHN My Th K (ailiy, B IPOTHBHOM
ciryyae (haiis MIeTcs B Karanore, U3 KOTOpOro
3amymieHo npuinokeHue Obzorl03.exe.

WNunexc — nomep KUH. Ipumep:

nwa.chLimitLine(0) = ‘C:\Obzor\Filtr1.lim’

ChLimitLine
Pass

boolean

TOJIBKO
YTCHHC

Craryc npoBepku nonaaanus usmepennit KUH B
3aIaHHbBIN M1a0J0H (cM. chlimitLine). True — u3MepeHUs
B 11a0JIOHE, false — U3MEPEHUS HE POXOIAT 110
mabioHy.

Nunexc — nomep KUH. [Ipumep:

pass = nwa.chLimitLinePass(0)

chFMaximum

double

TOJBKO
YTCHUC

3HaueHue 4acToThl MakcumyMa usmepenuit KUH. [lna
MOJTy4EHUs 3HAUE€HUsI MAKCUMYyMa HCIIOJIb3YHTE
cBOHCTBO chValue.

HNupexc — nomep KMH. ITpumep:

f = nwa.chFMaximum(0)

chFMinimum

double

TOJBKO
YTCHHC

3HadeHue 4yacToThl MUHUMYMa n3Mepenuid KMH. [{ns
HOJIy4€HUs 3Ha4CHUSI MUHUMYMa HCIIONb3YITe CBONCTBO
chValue.

MNunexc — Homep KMH. [Ipumep:

f = nwa.chFMinimum(0)

chBWLeft

double

TOJIBKO
YTCHUC

3HaueHue KpaifHei JeBOM 4acTOTHI MOJIOCH
nponyckanus. [lonoca mpomyckaHus cuuTaercs Mo
ypoBHi0 —3 eaunuubl u3Mepenuss KUH. Ecnu nonoca
MIPOITyCKaHMs IO YKa3aHHOMY YPOBHIO OTCYTCTBYET, TO
BO3Bpamaercs —1.

Nunexkc — Homep KMH. [Ipumep:

f = nwa.chBWLeft(0)

chBWRight

double

TOJIBKO
YTCHUC

3HaueHue KpaifHei mpaBoi 4acTOTHI IOJIOCHI
nponyckanus. [lonoca npomyckaHust cuuTaercs Mo
ypoBHi0 —3 eaunuubl u3Mepenuss KUH. Ecnu nonoca
MIPOITyCKaHMs [0 YKa3aHHOMY YPOBHIO OTCYTCTBYET, TO
BO3Bparmaercs —1.

Nunexc — nomep KMH. [Ipumep:

f = nwa.chBWRight(0)
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HNma

Tun | Jocryn Onucanue

chRipple

double | Tonpko | HepaBHOMepHOCTH n3mepenuit KMH B 3amanHo# monoce
YTEHHUE | YacTOT.

Bxonnsie napametpsl: unaekc KNMH, 3nauenus rpanuin
MoJjockl yactoT. [Tpumep:

rip = nwa.chRipple(0, 33.5, 38.0)

chAverageValue

double | Tonmbko | Cpennee 3Hauenue u3mepenuit KMH B 3anannoit monoce
YTeHHE | 9acToT.

Bxonnsie napamerpsl: unaekc KMH, sHauenus rpanun
nosiockl yacTort. [Ipumep:

ave = nwa.chAverageValue(0, 33.5, 38.0)

Tab6auma A.2.

Cmucok metonoB COM untepdeiica Obzor103.Automation

Nmsa

Onucanmne

TakeCompleteSweep

WNunmupyer cTapT u 0KAJaeT OKOHYAHHSI OJHOTO IIHKJIA CKAHMPOBAHUS
no yactote. Mcmone3yercs st rapaHTUPOBAHHOTO OOHOBJICHUS BCEX
TO4YeK M3MepeHus. BeI3piBaroias mporpaMma OJIOKHPYETCsI IO 3aBEepIICHUS
[UKJIa CKaHUPOBaHUS. LIMKII CKaHUPOBAHMS 110 YACTOTE OXBATHIBAET
YaCTOTHBIE TUAMA30HBI 86CEX OMKPbIMbIX OKOH WHANKAIIH.

ITpumep:

nwa.TakeCompleteSweep

gAdjustConvValue

MeToJ CyKUT JiJIsl OCYIIIECTBIECHUS aBTOMAaTHYECKON MOJCTPONKU
4acTOThI nepenoca. [lepen 3amyckoM aBTOMaTU4eCKON MOACTPOUKHU
JTOJDKHA OBITH YCTAaHOBJIEHA YacTOTa FeTepoIHA HCCIIETyEeMOTO
yctpoiictBa gConvValue ¢ ommbkol, He npeBbimaromieit 200 kI,

I1o oxoHuaHMM aBTOMOACTPOIKH cBOICTBO gConvValue conep Ut HOBOE
3Ha4YeHHE YaCTOTHI TeTePOINHA.

ITpumep:

nwa.gAdjustConvValue

Calibrate

3amyckaeT KaauOpoBKy pubOopa.
Bxonnsle napameTpsl:
Std] — xanuOpoBOYHAsE Mepa BXOJ A;
Std2 — xanuOpoBo4Has Mepa BxoJ B.
Tun BXOAHBIX TaPaMETPOB:
csThru =0 nepeMbIuKa
csShort =1 K3
csOpen =2 XX
csLoad =3 Harpyska
csNone =-1 HE KannOpoBaTh
[Tpumep. KanmnbpoBka n3MepUTENbHON ceKIMK A Ha TPOXO]I,
MU3MepuTenbHas cekns B He kanuOpyercs:
nwa.Calibrate 0, —1

ResetState

COpoc HacTpoeKk B Ha4aIbHOE COCTOSIHUE.
ITpumep:
nwa.ResetState
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SaveState CoxpansieT TeKyiue yctaHoBku mpuioxkenus Obzor103. Kanubporka u
TEKyIHe U3MEPEHHS HE COXPAHSIOTCA.

Bxozanble napameTpsl:

FileName — nms (aiina, Tam String.

Ecnu umst daiina He coiepKUT IOJNHBIN My Th K (ailiry, TO IO YMOJTYaHHIO
UCIIOJIB3YETCSs KaTajor, U3 KOTOoporo 3amyineHa 3agada Obzorl03.exe. Ilo
YMOITYaHUIO UCITONIb3yeTCs pacimmpenue daiina “.cfg”.

ITpumep:

nwa.SaveState ‘filtr55’

LoadState 3arpyskaeT coOXpaHeHHbIE paHee YCTaHOBKH npuiioxenus: Obzor103.
BxonHble mapaMeTpsl:

FileName — wms ¢aiina, Tun String.

Ecnu nms Qaiina He coaep KUT MOJHBINA My Th K (ailily, TO IO YMOTYaHHIO
HCITOJIB3YEeTCs KaTalloT, U3 KOToporo 3amyIieHa 3agada Obzorl03.exe. 1o
YMOJTYaHHUIO UCTIONB3YyeTCs paciuperue daiina “.cfg”.

IIpumep:

nwa.LoadState ‘filtr55’°

Minimize MUHUMHU3UPYET OKHO MPHUIIOKEHUSI.
ITpumep:
nwa.Minimize

15 IIpumep nepenaum naHHbIX U3 npuiaosxkenns Obzor103 B Excel

15.1 Ipunoxenue Microsoft Excel® conepxkut BCTpoeHHBIH Makpo—s3bIK Visual Basic
for Application (VBA), sBastommiicsi moAMHOKECTBOM TOIMYJISIPHOTO si3bika Visual
Basic. Takum o6pa3oM, BO3MOXKHO ynpasienue npuioxenneM Obzorl02 u3 Excel u
nepenada qanueix 4yepe3 COM — untepdeiic.

15.2 IlpenBapurenbHble 3aMEUaHUS.

B 3aBucumoctu ot Bepcun Excel u nokanuzauuun Windows nMeHa IMyHKTOB MEHIO
MoryT B Excel ornmuuathcst (aHrmumiickasi, pycckas JmOo npyras Bepcus). Tak ke
HAaUMEHOBaHUS O00BEKTOB U cBOMCTB Excel moryt ortnumuatscs, Hanpumep Jlucml
i Sheetl.

Jlna ynpomeHus npumepa nporpammsl VBA B JaHHOM pasziene HCIOJNIb3YETCs
METOJ1 NO30He20 C653bl8aHUsL (CM. N.5).

15.3 Coznanue Makpo.

B mpunoxenun Excel coznaiite HOBBIE Makpoc, HCIONB3ysl IYHKT MEHIO
«Cepsuc\Maxpoc\Peoaxmop Visual Basicy», 3atem Insert\Module. Cxonupyiite nuiu
BBEJIUTE TEKCT Makpoca. Huxe mpuBeneH Bux okHa penakTtopa VBA ¢ tekcTom
IIPOrPaMMBI.
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g Microsoft Yisual Basic - Ekample7.xls - [MucT1 (Code)] = |EI|5|
Jm File Edit Yiew Insert Format Debug Run Tools Add-Ins Window Help -Iﬁ'lﬂ‘
EMa-8 :2edsoc )| abl[8E% 2 @ neo -
LEOl ’Ll i X I(General) j IElampIe j
= -
Dim nwa ! llepeMeHHaA ONA OBLEKTE ABTOMATHS MK R
=23 ¥BAProject (Example?.x| Dim £ ! NlepeMeHHaA ONA BEKTOPE HMACTOT ol
=] icrosoft Excel Objects Dim 1w ! NepeMeHHas ONA BerTopa Rosbdd. mepemaun
Dim d ' DepemenHas gna eexTopa [BS
Public Sub Examplei)
©on Error GoTo ErrHandler
@ 3akhnra ! NMoORMOYHTECA B OpMAGKeHM0 ChzorllzZ. EcamM Opuao@meHHe He OHIO SadylieHo —
! BTa IHMPERTHER SaOyCTHT &ro
Set nwa = CreateChject("Obzorl0Z.Automation™)
If nwa.Connected = False Then ' ECJOM OpHAOREHHE BHIO0 TOMBRED HTO IEIVILE
Application.Wait (Now + TimeValue("0:00:05")) ! maTe 5 ceryHI Ha Sarpysey opubopa
If nwa.Connected = False Then Exit Sub ! Ipufiop BHe BrmoueH, OMA0 HE DONRINHEH ¥
End If
nwa.Resetitate ! CApOCHMTE YCTAHOBEM B HEWUANEBHOE COCTOSHME
hwa.gStart = Juerl.Cells(1l, 2) ! 3appy3HMTE M3 gueer Excel
hwa.gStop = JMuerl.Cells(2, 2) . OHAOa=0H UasTOT M -
hwa.gPoints = Ixcrl.Cells (3, 2) . UHCJAO0 TOUER
nwa, IFBandWith = 100 ! MSHMepMTenbHHMH $HARTD - 100 I'o
' RoHdMDYpHpyYeM Oepeai KMH
nwa.chMeasMode (0) = 0 ' PewmM MSMepeHMH — mosdd. mepenadum, ob
nwa.chPore (0) = 0 ! MocoonesSyeM MSMepPHTENBHHE Ranan N 1
' Romdurypupyem sTopon KMH
nwa.chMeasMode (1) = 7 ! Pemm msMepeHmi — B4, HC
nwa.chPort (1) = 0 ! HocoomeESyeM MSMepMTENERHEN RaHan N 1 (onopHeoi -
nwa,.chCuctff(1l) = -100 ! OroeurRa WyMoE -100 OB
nwa.chimoothing (1) = True ! CrUsxMBaHKME BRIUSHO
nwa. TakeComplete3veep ! COemaTh IMRI HSMEeDeHMA
f = nwa.gFregquencies ! CHMTATE BEKRTOpP HacTOT
m = nwa.chVWalues(0) ! CuMTaTE BeRTOp Ro3bd. mepemati =
T Y = T s

Pucynox 15.1. Oxno pegakropa VBA

15.4 Onucanue nporpammel Ha VBA.

Cnenyronuit npumep Ha VBA co3maer o0wbekt Obzorl03, ycranaBiuBaer
HE0OXOIMMbIE HACTPOWKH MPUOOpa, MHULMUPYET LMK M3MEPEHHH, U IMepeaet
naHHble n3Mepenuii B Tabnuiy Excel. JlanHbpie 3aTem oToOpaxaroTcs Ha rpaduke.

Hactpoiiku mnpubopa: HadanbHas W KOHEYHAs YAacTOTa, KOJIMYECTBO TOYEK
BBOATCS M3 sueek Excel. Jlnsg 3amycka nukina usMmepeHuil Ha Tabmmiy Excel
yCTaHOBJICHA KHOMKAa ¢ HauMmeHoBaHueM «llyck». I[lo 3aBepiieHuu LUK
u3MepeHuil, B Tabiuiy Excel KomupyroTcs pe3ysbTaThl: BEKTOP YacTOT, BEKTOP
K03 puIMEeHTOB Tepenadn, BeKTop 3HaueHuid ['B3, KOTOpbIe HCIONB3YIOTCS ISt
oOHOBJICHUS TpaduKa, a TaK K€ CTATUCTHYECKUE JaHHBIE, TAKHE KaK 4acToTa U
3HaYeHHE KOX(PQUIMEHTa Tepeadyd B TOYKE MAKCUMyMa, BEPXHsISI U HWKHSSA
9acTOTa MOJIOCKH MPOITYCKAHUS.
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Dim nwa

Dim f

Dim m

Dimd

Public Sub Example()

On Error GoTo ErrHandler

' [lepemenHast 17151 00BEKTA aBTOMATH3AIUH

' [lepemeHHas AJIs1 BEKTOpA YacTOT

' [lepemennas aist Bekropa ko3dd. mepenaun
' [Tepemennas mns Bektopa B3

' [TonxmounTbes k npuinokenuto Obzorl103. Eciu npuioskeHne He ObIIO 3aMyIIEeHO —

' 3Ta AUPEKTHBA 3aIyCTUT €T0
Set nwa = CreateObject("Obzor103.Automation")
nwa.Minimize

If nwa.Connected = False Then
Application.Wait (Now + TimeValue("0:00:07"))
If nwa.Connected = False Then Exit Sub

End If

nwa.ResetState

nwa.gStart = JTuct1.Cells(1, 2)
nwa.gStop = JIucrl.Cells(2, 2)
nwa.gPoints = Jlucr1.Cells(3, 2)
nwa.JFBandWith = 100
nwa.ReceiverConfig =2

' Kordurypupyewm nepssrit KUH
nwa.chTraceFormat(0) = 0
nwa.chPort(0) =1

' Kongurypupyem sropoit KUH
nwa.chTraceFormat(1) =2
nwa.chPort(0) = 1
nwa.chCutOff(1) = -80
nwa.chSmoothing(1) = True

nwa.TakeCompleteSweep

f =nwa.gFrequencies

m = nwa.chValues(0)

d =nwa.chValues(1)

For i = LBound(f) To UBound(f)
JIuctl.Cells(4 + i, 1).Value = f(i)
JIuctl.Cells(4 + 1, 2).Value = m(i)
Jluerl.Cells(4 + 1, 3).Value = d(i)

Next i

JIucrl.Calculate

Fmax = nwa.chFMaximum(0)
JIucrl.Cells(1, 8) = Fmax

JIucrl.Cells(1, 11) = nwa.chValue(0, Fmax)
JIuerl.Cells(2, 8) = nwa.chBWLeft(0)
JIuct1.Cells(3, 8) = nwa.chBWRight(0)

Exit Sub

ErrHandler:

' Ecnu mpuiioxkeHue ObUTO TOIBKO YTO 3aIyIIEHO —
' maTh 7 CeKyHJ Ha 3arpy3Ky mpuoopa
' [Ipnbop He BKIIOUEH, TNOO HE TOIKIIOUYEH Kabenb

' COpOCHTh YCTaHOBKH B HAYaJIbHOE COCTOSHHE
' 3arpy3uth u3 sueek Excel

' JMama3oH YacToT U

YHCIIO TOYEK

' UsmepurensHbiit punbtp — 100 'y
"A-S11,B-S21

'

' dopmar uzMepeHuit — Jior. amiul., 1b
'Bxon B, S21

' ®opmar usmepenuii — ['B3, ue
'Bxon B, S21

' Orceuka mymoB —80 1b

' Crita)xiBaHHE BKIIFOYCHO

' Caenatp LUK U3MEPEHUS

' CuyuTaTh BEKTOP YacCTOT

' Cunrtatb BeKTOp K03dd. nepenaun
' Cunrats BexTop I'B3

' [lepenectu m3mepenus B Tabmuiy Excel

" OGHOBUTH TpaduK

' CuuTaTh 4aCTOTY MaKCUMyMa
' Tlepenectu Ha rpaduk f Makc
' [lepenectu Ha Tpaduk K03 ¢. mepeaadn MaKce
' [lepenectu Ha TpadUK HIKHIOIO M BEPXHIOIO
' 9aCTOTY MOJOCHI IIPOITYCKAHHS

Msg = "Error # " & Str(Err.Number) & " was generated by "

& Err.Source & Chr(13) & Err.Description

MsgBox Msg, , "Error", Err.HelpFile, Err.HelpContext

End Sub

' O6pabotka Haxatus Click kHonku “Tlyck”
Private Sub CommandButton1_Click()
Example

End Sub
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Microsoft Excel - Example?

Pucynok 15.2. Pe3ynpraT BbInosIHEHUs IporpaMMbl VBA.
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