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BBenenue.

1 Hacrosmee pykoBOJICTBO IO 3KCIUTyaTallUM — JOKYMEHT, COJAEp)KALUMN CBEIEHUS O
IPUHLANAX JEUCTBUSA, METPOJIOIMYECKHX M TEXHHYECKUX XapAKTCPUCTHUKAX, COCTaBE
«M3meputenst KOMIUIEKCHBIX KOI()(UIIMEHTOB mepeauyny U MpeIHa3HAUYEeHO s
M3y4ECHHS U3MEPUTEIIS C LENBIO HCIIOJIB30BAHMS €T0 TEXHUYECKHUX BO3MOKHOCTEH.

2 Pabora Ha M3MepHUTENE M €ro TEXHHYECKOe OOCIY>KMBAHHE NOJDKHBI OCYLIECTBISATHCS
KBaJIM(ULMPOBAHHBIM NEPCOHATIOM C MHKEHEPHON MOJrOTOBKOM, MMEIOLINM HadallbHbIE
HaBBIKU 10 pabore ¢ uensmu CBY u o padote ¢ nepcoHaTbHBIM KOMITBIOTEPOM.

3 B HacrosiemM JOKYMEHTE MPUHATHI CICTYIONINE COKPAIICHUS:

NKKII — n3mepurens KOMIUIEKCHBIX KO (GUIIMEHTOB Mepeadn;
CBUY — cBepX BBICOKHE YaCTOTHI;

AUX — aMmIIMTy IHO—4aCTOTHAs XapaKTEPUCTUKA;

OYX — dazo—vacToTHAA XapaKTEPUCTHKA;

®HY — punbTp HUKHHUX YACTOT;

®BY — punbTp BHICHIMX YaCTOT;

[1® — nonocoBoit GunbTp;

P® — pexxexktopHbIil GHIIBTD;

IT4 — mpomMexyTO4YHast 4acToTa;

OH — oTBeTBUTEND HANPABJICHHBIN;

TO — TexHn4eckoe 00CIyKUBAHHE;

P3O — pykoBOACTBO 10 3KCIUTyaTaLNH;

I'B3 — rpynnoBoe BpeMs 3ara3/ibIBaHus;

KO — koaddurment orpakenus;

KII — koappuumenT nepenauu;

KWH — xanan nHIUKaINN;

[I15BM — nepcoHanbHas 2IEKTPOHHAS BBIYHCIUTEIbHAS MaIIINHA;
I1O — mporpamMMHO€E oOecrieueHue;

CKO — cpennee kBapaTUyECKOE OTKIOHEHHUE;

ALIT — ananoro-muppoBoii mpeodpazoBaTeb;

APM — aBTOMaTuueckasi peryJaupoBKa MOIIHOCTH;

COM — Component Object Model (Mozienb cOCTaBHBIX 0OBEKTOB);
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Yacts 1. Onucanue u padora usmepureis.

1 Ha3nauenue

1.1 M3meputens KOMIUIEKCHBIX KO3 dumreHToB nepenaun «00630p — 103» npeaHazHaueH
JUIL UCTIONIb30BAaHUSI BO BpeMs IPOBEPKH, HACTPOWKM U pa3pabOTKH pa3IM4YHBIX
PaIMOTEXHUYECKUX YCTPOHCTB B YCJIOBUSIX IPOMBIIUICHHOTO MPOW3BOJCTBA U
HaGOpaTOpHﬁ, B TOM YHUCIC B COCTAaBC aBTOMATU3HWPOBAHHBIX HW3MCPUTCIBHBIX
CTEHJIOB.

2 TexHn4yeckmne XapaKTePUCTHUKH U3MEPUTEJISA U €ro yacreit

2.1 TexHuyeckue XapaKTEPUCTUKH U3MEPHUTENS W €ro yacTel MmpuBeneHbl B Tadmuie 2.1
Uis  paboyero JAMana3oHa TEMIEpaTyp OKpYKalolehd Ccpeasl W H3MEHEHHH
TeMmeparypbl He Oosee +1 °C, a Takxe NpU NPOBEACHUM MPOLETYypbl KaTUOPOBKHU
YaCTOTHOW HEPaBHOMEPHOCTU pPACIIMPEHHOW C HCIIOJNIb30BAHUEM KaIUOPOBOYHBIX
Mep, COOTBETCTBYIOIIMX II. 4, €CJIM HE YKa3aHO HHOE.

Tabmuua 2.1. Texuuueckre XxapaKTePUCTUKH U3MEPHUTENSL.

Jlmama3oH 9acToT ot 0,3 mo 1300 MI'1g

N3mepsieMbIe TapamMeTphl KOMITJIEKCHBIN KO3 HHUITHEHT
OTpaxeHus Si,
KOMIUTIEKCHBIH KO3 (OUITHEHT
repenayn S,

IIpenensr nomyckaeMoit abCONMIOTHON MOTPEITHOCTH
nu3MepeHnit Moayis koaddunrenta nepegay |Sy;| npu
KCBH Bxo01a u BeIX0/a UCCIEAYEMOI0 YCTPOMCTBA HE
oonee 1,3 n 3HAUEHMSIX |S;;| oT Munyc 80 mo twrroc 10 nb

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

IIpenensl nomnyckaeMoil OTHOCUTEIBHOM NOTPENTHOCTH

0
usMmepenuit KCBH B nuanasone ot 1,03 10 3 +(2,4 < KCBH) %

[Ipenensl nomyckaeMoil aOCOTFOTHON MOTPEITHOCTH
n3Mepennit haszsl kodddunmenta otpaxkenus Si; mpu KCBH
BX0J1a ucciaeayeMoro ycrpoicraa ot 1,03 o 3

+(4 /KCBH +3)°

[Ipenensl nomyckaeMoit abCOTFOTHON MOTPEITHOCTH
n3MepeHnit hazpl KodhHUIMEHTA TIepeaadn Sy, Mpu
3Ha4YCHHSX |S,)| oT Munyc 80 mo mitoc 10 nb

(3 +0,05 % [Sy) °

JluHaMuyeckuil Tuana3oH Mpy MoJ0ce U3MEPUTENHHOTO
¢unprpa 30 ', HE MeHee:

ot 0,3 mo 1 MI'g 110 ob
or 1 mo 10 MI'g 115 nb
ot 10 go 1300 MI'11 123 nb

HpeZ[GJ'IBI HOHYCKaCMOﬁ OTHOCHTEIIHLHON NOrpeIHOCTU

—6
+5x10
yCTaHOBKI/I YHJaCTOThI UCTOYHHKA BBIXOOIHOI'O CUTHAJIa
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Pa3pemaIOLua51 CIIOCOOHOCTh YCTAaHOBKH YaCTOTbBIL

10 'y, (THm.)
MCTOYHMKA BBIXOJHOTO CHTHAJA
CKO Tpacce! mpu nosioce nuameputenbHoro gpuibrpa 1 k',
0,001 ob
He Oojee
JlonoaHUTENbHBIE BO3MOKHOCTH U3MEPUTETIS.
W3mepenue rpynmnoBoro BpeMenu 3amna3apBanus (I'B3) €CTh

[Ipenensbl nonmyckaeMoit abCOTFOTHON MOTPEITHOCTH
nzmepenunii I'B3 npu 3HaveHnsX |S,| ot munyc 80 1m0 MroC
10 nb

+(3+0,05%|S21[)/360/Fx(N-1) c,

rae F — momoca wactot B I'11,
N — xoU4ecTBO TOYEK.

Wsmepenne Mmoayis koadduienta npeoOpa3oBaHus
HenmuHelHoH ey |C,;| mpH uccie10BaHuU YCTPOUCTB €
peoOpa30BaHUEM TaCTOTHI

€CTh

IIpenensbr nomyckaeMoi abCONMFOTHON MTOTPEITHOCTH
n3MepeHnit Moayna ko3ddunuenta npeodpazoBanus |Cy|
nipu 3Ha4eHnd |Cy;| ot munyc 80 mo miroc 10 nb.

+2 nb

[Ipoune TexHNUECKHE XapaKTEPUCTUKU U3MEPUTETIS.

KonnuecTBO OKOH MHIUKAITUN

4

KonnuectBo xaHaioB HHAWKaAI

2B KaXJ10M OKHC WHIUKAITNK1

KomnuectBo TpacC MHAUKAUU

2 B KaXXJIOM KaHaJle NHIUKAI[UA

[IpoHUKHOBEHHE MEXTY H3MEPUTEIbHBIMHA TPHEMHUKAMHU

muayc 120 nb (Tum.)

(DOpMaTbI WHIWKAIUA U3MCPACMBIX BECIINYNH

— JlekapTOBBI KOOPJAMHATHI:

aMIUTUTyJia B JOrapu(MUIECKOM
Maciiraoe, aMIUTUTY A B
nuHeHHOM MacmTabe, dasza, ['B3,
KCBH, peanbnast 9acTh, MHUMASI
4acThb, pacimpeHHas taza,
MOIITHOCTh Ha BXOJIe
HU3MEPUTEIBLHON CEKIUU.

— HOJ'DIpHBIC KOOpAWHATHI.

— Huarpamma Bonbnepra —
Cwmura.

YcnoBus 3KCIUTyaTaluu:
JMaIa3oH padovnX TeMIeparyp
OTHOCHUTEJIbHAS BIXXHOCTh Bo3ayxa mpu 25° C, He Oonee
aTMocdepHoe JaBlIcHHE

ot 5 1o 40° C
90 %
oT 84 o 106,7 xlla

Hal'[pﬂ)KCHI/IC HWCTOYHHKA ITUTAHUA

220 B £10%, 50 I'g

IToTpebasiemast OT HCTOYHHKA TUTAHUS MOIITHOCTh, HE OoJiee

30 Bt

CBs13b U3MEPUTEITS C KOMIIBIOTEPOM 110 HHTEpdEiicy

USB 1.1
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l'abaputHbIe pa3mepbl 255x125x340 mm
Macca, He OoJiee 3,8 xr
Cpennuii Cpok CiIy>KOBI, HE MEHEE 5 ner
OCHOBHBIE XapaKTEepUCTUKU UCTOYHUKA CUTHAJIA.
YpoBeHb BBIXOJIHOTO CUTHAJIA oT 2 1o 4 nbm
HepaBHOMEPHOCTS YPOBHS BEIXOJHOTO CHTHAIA B pabodeM +1,0 nb
JIMAna3oHe 4acToT
KCBH BpIX01a HCTOYHHKA CUTHANIA, HE OOJIee:
ot 0,3 mo 1 MI'n1 1,3

ot 1 mo 1300 MI'1g

1,14

YpoBeHb TAPMOHUYECKHUX COCTABJISIONIUX B BEIXOIHOM
cUTHAaJje, He Oolee:

ot 0,3 1o 1 MI'ng

ot 1 mo 1300 MI't

muHyc 20 abc
munyc 30 nbc

YpoBeHb HErapPMOHUYECKUX COCTABIISIONIUX B BHIXOIHOM
CHTrHale, He Ooiee

munyc 30 nbc

Tumst CKaHHUpPOBaHHI 110 HaCTOTE

Jluneitnoe, morapudpmudeckoe,
IPOrpaMMHUPyEMOe

Bpems nsmepenus Ha 0AHOM yacToOTe NMpH MoJIoCe
n3MepurtenbHoro duipTpa 10 kI’

0,9 mc

JlonmycTiMoe KOJIM4ecTBO TOYEK U3MEPEHHs Ha
CKaHUpPOBaHHE

ot 1 mo 10001

Tum BEIXOAHOTO BEICOKOYACTOTHOT'O COCINHHUTECIISA

tun I (7/3,04) no 'OCT PB
51914-2002

OcCHOBHEBIE XAPaKTCPUCTHUKU U3MCPUTCIILHBIX IPUCMHHUKOB.

[onoca u3mMeputenbHOrO GUIBTPa

30, 100, 300, 1000, 3000, 10000
I'm

YpoBHHU COOCTBEHHOTO IITyMa IIPH ITOJIOCE U3MEPUTEIHHOTO
¢unsTpa 30 ', He Oonee:

ot 0,3 mo 1 MI'ig

oT 1 mo 10 MI'ng

ot 10 mo 1300 MI'1x

Munyc 112 nbm
muHyc 117 nbm
munyc 125 nbm

Tun BXOJHOI'O BBICOKOYAaCTOTHOI'O COCAUHUTCIIA

tun 1 (7/3,04) no 'OCT PB

51914-2002
KCBH Bxopma cexiun u3MepuTenbHOU, He Ooee:
ot 0,3 10 0,5 MI'11 1,12
ot 0,5 mo 1300 MI'1t 1,08

MakcruManbHO TOMYCTUMBIH YPOBEHb MOIITHOCTH Ha BXOJIE
CEKIIMH U3MEPHUTEITHLHOM, He OoJiee

mwiroc 20 nbm
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OCHOBHBIE XapaKTEPUCTUKU OTBETBUTENIECH HAPaBICHHbBIX.

OtserButens HanpasieHHbdd (OH) | SCS0EE.O1 — B ocHOBHOI Moaudukauu mpubopa
SC75EN.02 — ¢ KOMIJIEKTOM JOHOJHUTEIHHOTO

000pyIoBaHMS
Tun BEICOKOYaCTOTHBIX tun 11 (7/3,04) no TOCT PB 51914-2002 — nuist ocHOBO#M
coenuHUTeNeH Bxona «1» OH KOMILJIEKTallMH [Tproopa,

tun VIII (16/4,6) no 'OCT PB 51914-2002 — nns
KOMIIJIEKTA JTOTIOJIHUTEIHHOTO 000y I0BAHHSI

Tun BEICOKOYaCTOTHBIX tun I (7/3,04) mo TOCT PB 51914-2002
COCIMHUTEIICH BXOJO0B «2» U «3»
OH
Hampasnennocts OH, He MeHee:
or 0,3 1o 1 MI'y 30 ob
or 1 no 5 MI'l 36 nb
oT 5 go 1000 MI'1it 40 ob
ot 1000 mo 1300 MI'rg 36 nb
KCBH Bxona «1» OH, ue 6oinee:
ot 0,3 1o 1 MI'ng 1,10
ot 1 10 1200 MTI'y 1,08
ot 1200 mo 1300 MI'1y 1,10
KCBH Bxona «2» OH, He 6oinee:
ot 0,3 1o 5 MI'ng 1,15
or 5 mo 1000 MI'1t 1,08
ot 1000 mo 1200 MI'1t 1,15
ot 1200 mo 1300 MI'rg 1,25
KCBH Bxona «3» OH, ne 6omee
ot 0,3 no 1 MI'y 1,35
or 1 1o 5 MI'n 1,2
oT 5 no 1000 MI'it 1,08
ot 1000 mo 1200 MI'1x 1,12
ot 1200 mo 1300 MI'1g 1,15
OcnabieHne n3MepUTENEHOTO 21 nb (Tum.)

curuaia B riaasHoM kaHaine OH

[Tepexomuoe ocnabieHue 20,5 nb (tur.)
WU3MEPHUTEIBHOTO CUTHAJIA MEXKTY
Bxogamu «2» — «3» OH
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M3mepenne Sy

— KanubpoBka 4acToTHOI HEpaBHOMEPHOCTH OTPaKECHHUS.

— KannOpoBka 4acTOTHOM HEPaBHOMEPHOCTH OTPa’KeHHUS
Y HaIlPaBJIEHHOCTH.

— OpgHomopToBas KaIMOPOBKA.

Msmepenue Sy,

- KaJII/I6p0BKa YacCTOTHOM HEPAaBHOMCPHOCTHU MICpEeaavU.

— KannbOpoBka 4acTOTHOM HEPaBHOMEPHOCTH
paclIMpeHHasl.

[Tpoune GpyHKUIUN.

DyHKIMH TPacChl

CriaxxuBaH#e TPacChl, 3alIOMHUHAHUE TPACCHI, 3a/IaHUE
CMeEIIeHUHN

Mapxkepsl

Habop MHOTO]YHKIIHOHATBHBIX MapKepOB

ﬂI/ICTaHLII/IOHHOC yapaBJICHUC U
MOJIY4YCHUC NaHHBIX

COM/DCOM asromaru3anus

BuenHuii HICTOYHUK OMOPHOM
YaCTOTHI:

TUI COCAUHUTEIIS

4acToTa

YpOBEHb CHTHAJIa

BXOJIHOE COTIPOTHUBJICHHE

BNC, po3erka
10 MI'n
2 nbm £2 nb
50 Om

Brixon BHYTpeHHETO HCTOYHHUKA
OTNOPHOM YaCTOTHI:

TUII COCIUHUTEIA

4acToTa

YpOBEHb CHTHAJIa

BNC, pozetka
10 MI'n
2 nbm +1 1b

Bueunuii Tpurrep:
TUII COCAUHUTEIA
BXOJHOH ypOBEHb
MOJIIPHOCTH CHTHAJIA

BXOAHOC COMPOTUBIICHUC

MHHHUMAJIbHAaA AJIUTCIIBHOCTD UMII.

BNC, pozerka
TTJI
OTpHUIIATEIBHBIA (PPOHT
1 Mkc

10 kOMm

3 Cocras usmepures.

3.1 HUKKII mocraBisieTcss B OCHOBHOH MOTU(MUKAIMUA C U3MEPHUTEILHBIM TpakToM 50 OM
tun 1II (7/3,04) mo TOCT PB 51914-2002 u ¢ KOMIUIEKTOM OTOJIHUTEIHLHOTO
obopymoBanust ans tpakra 75 Owm tun VII(16/4,6) TOCT PB 51914-2002,
MOCTABIISIEMOT0 110 OTJCIBHOMY 3aKa3y.

3.2 CocraB usmepurens «O630p — 103» B ocHOBHON MomudUKaIMH yKa3aH B TaOIuIe

3.1.
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PIANAR

«00630p — 103». PykoBoncTBo mo skcrutyatanuu. Yacts I.

Tabnuua 3.1
HaumenoBanue O0o3HaueHue Komnunuectso,
LT
briok u3mepurtensHeIit 1B103.2 1
Cekrust u3MepuTeIbHasS IS50EL.102.1 2
OTBeTBUTEND HANPABICHHBIH SCS50EE.O1 1
ATTeH0aTop GUKCHPOBaHHBIN A20E50 1
Kabens coennaurensapiii CBY C50E 1

Kabens USB

Kabens cereBoii

[IporpamMmmHoe oOecrieueHue Ha
KOMIIaKT—JTUCKE

I1O 6687-028-21477812-2004

DopMmysip

DO 6687-028-21477812-2004

PykoBOACTBO 1O AKCILTyaTaIluu

PD 6687-028-21477812-2004

MHcTpykuus 1o nosepke

MII 6687-028-21477812-2004

3.3 KomruiekT nomoigHUTEeNnsHOro obopynoBaHus ans Tpakra 75 Om tun VIII(16/4,6)
I'OCT PB 51914-2002, nocrtapisieMoro mo OTIAEIHHOMY 3aKa3y, yKa3aH B TaOJIHUIe

3.2.
Tabnuma 3.2
HaumenoBanue O06o3HaueHHe Komnuuectso,
mT
OTBeTBUTENH HATIPABICHHBIN SC75EN.02 1
ATTEHI0aTOp Mepexo APSOEF75NM 1
ATTEHI0aTOp Mepexot APSOEF75NF 1
Ilepexon P75NM16F 1
Ilepexon P75NF16M 1

4 TpedoBanus K KaJIUOPOBOYHBIM MepaM.

4.1 Ina obecrneueHusi ykasaHHbIX B Tabmuie 2.1 texHudeckux xapaktepuctuk MKKII
TpeOyeTCsl MPUMEHEHNE MOIETH KamnOpoBoUHBIX Mep (cm. 4. 11 m.17.11). [Tapametpsr
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PIANAR «00630p — 103». PykoBozacTBo 1o skciutyaranuu. Yacts L.

KaJIMOPOBOYHBIX Mep JOJDKHBI YJIOBJICTBOPATH TPEOOBAHHSM, IIPUBEICHHBIM B
Tabimue 4.1.

Tabnuua 4.1
KanmubpoBounas mepa KCBH JonyctuMoe oTKIIOHeHHE (ha3bl
KaTMOpPOBOYHOM MepHhI OT (hazbl
MOJIeNH
Koportkoro 3amsikanus (K3) 70, HEe MeHee +(0,5 +0,45%F) °©
Xouocrtoro xona (XX) 70, HE MeHee +(0,5 + 0,25%F) °
CornacoBaHHas Harpy3ka 1,01, ne Gonee -
IIpumeuanue: F —yactora B [T

S YcrpoiicTBO M IpUHIUN PadOTHI.

5.1

5.2

53

54

HKKII «O630p — 103» cOCTOUT U3 U3MEPUTEIBHOTO OJIOKA, M3MEPUTENIbHBIX CEKLHUH,
NepCOHANbHOrO  KommbioTepa moj — ynpaeieHuem OC  «WINDOWS» u
JONOJTHUTENBHBIX YCTPOHCTB 00ecneunBaromuX (QYHKIMOHUPOBAaHHE IpuOopa.
[lepcoHanbHbIi  KOMIBIOTED B  KOMIUIEKT IIOCTaBKM He  BXoguT. CBs3b
U3MEPUTENIBHOTO OJI0Ka ¢ MEepCOHATBHBIM KOMIIBIOTEpOM ocyliecTisercs yepe3 USB
untepdeiic. Ha mnepcoHanbHOM KOMIIBIOTEpE YCTAHABIMBAETCS IPOrPaMMHOE
obecnieyenne «0O030p — 103» u3 kommiekTa nocraBku. (DyHKLIMOHANbHAs CXeMma
HKKIT «O630p — 103» npuBeneHa Ha pucyHke S.1.

I/ISMepI/ITeHLHHﬁ 00K BKIIOYAaeT B ce6;1, re’HepaTropbl  HUCIHBITATCIIBHOTO U
reTCPpOAMHHOIO CUTHAJIA, a TAKKC TpHU HU3MCPUTCIIBHBIX IMPUCMHUKA, O6L€I[I/IHéHHI)I€
cXeMon YHpaBJICHUA. I/IH)II/IKS.I_[I/IH " pacueT pe3yJIbTaTOB U3MCPCHU BBIIIOJIHAOTCA HA
BHCIIHCM IIEPCOHAJIBHOM KOMIIBIOTCPE.

[TpuHIMn M3MepeHHus KOMIUIEKCHBIX KO3((UIMEHTOB MepeJadyn 3akKiIlydaeTcs B
[I0J1a4ye Ha MCCIEAYEMOE YCTPOMCTBO UCTBITATEILHOTO CUTHAJIA HA 33JaHHOM 4acToTe,
MOCTEYIOIEro M3MEPEeHUsl aMIUIMTYAbl W (a3bl, HpOIIEAMNX M OTPaKeHHBIX
UCCJIETyEMbIM YCTPONCTBOM CHUTHAJOB M CpPaBHEHHUS HUX C aMIUIUTYJI0M u asoii
UCIBITATENBHOIO CUTHAJA.

I'enepatop, ¢opMupyroluii HCHOBITaTENbHBIA CUTHAJl HA3bIBAE€TCS T'€HEPATOPOM
CUTHAJIbHBIM. BBIXOAHOM curHam 53TOro reHeparopa o00pa3oBaH pPa3HOCTHBIMU
OMEHUSIMH JBYX YIPaBIsIEMBbIX CHHTE3aTOpoB. OOuMH ©3 CcUHTE3aTOpoB (AS)
TeHEepUpyeT CHUTHajlbl B 4acTOTHOM jauanasone 1,5 — 2,9 TTu u Ha3bBaeTcs
LIMPOKONOI0CHBIM. BTOpoii cunTezarop (A15) renepupyet curnanst okoso 1,5 I'Tu u
Ha3bIBAETCSl Y3KOMOJOCHBIM. CHrHajbl 3TUX CHHTE3aTOPOB INpPeoOpazyloTcsl B
cmecutene (A9) B CUTHaN ¢ Pa3HOCTHOM YacTOTOM, SIBIISIOIIMICS HMCIBITATEIHLHBIM
curHajgoM. DToT curHan nocie unstpauuun ®HY (A10) u ycunenus (All, Al2)
MOCTYTIaeT HAa CUTHAJBHBIN BBIXOA H3MepHUTeNIbHOro Omoka mpubdopa “OUTPUT” u

12



PIANAR «00630p — 103». PykoBozacTBo 1o skciutyaranuu. Yacts L.

5.5

5.6

5.7

5.8

yepe3 HampaBieHHbIM oTBeTBUTEeNb (Al13) Ha gerektrop (A8) cucTeMbl
aBTOMATUYECKOM perynnpoBku MouHoctd APM (A7).

Tpu u3MEpPUTENBHBIX TPUEMHHKA MPEACTABISIIOT COOOH, MPUEMHUKHA C JABOWHBIM
npeoOpa3oBaHUEM YacTOTHI C LU(POBOM PuiIbTpanuel 1 U3MEPEHUEM aMILTUTYAbI U
(da3pl curHasia Ha BeIxoze kaHaia Bropoi [TY. /[Ba mpuemHuka u3 tpex («A» u «B»)
MMEIOT BHEUIHMN MEPBBIM cMecUTeNb (M3MepHuTenbHble cekunu AS8, AS59) u cimyxar
JUIS U3MEPEHHs] aMIUTUTYIbl U (a3pl CUTHAJNA, MOCTYIMAIOUIEr0 OT HCCIeAyeMOro
ycTpoiictBa. Tperuit m3mepurenbHbii pueMHUK (A34 — A39) He MMeeT BHEIIHETO
BXOJla, M HCIOJNB3YETCA Uil HU3MEpPEHHUs aMIUIMTYAbl M (a3bl HCIBITATEIbHOTO
curHasia. BeICOKOYacTOTHBIE pa3beMbl Ha KOPITyCEe BHEIIHUX HU3MEPUTEIBHBIX CEKIIUN
sisttorest Bxogamu MKKII («A» u «By») mist moaximroueHus: ucciaeayeMbIX YCTPOMCTB.
Buemnue wu3MepHUTENbHBIE CEKIMM TMPUEMHUKOB «A» U «B», MNOAKIIOYAIOTCS
Ka0elsIMH K pa3beMaM NepeIHEN MaHeIu ¢ COOTBETCTBYIOUIMMH 0003HAYEHUSIMHU.

IlepBblif reTepoaArH NMpUEMHUKA (F€HEpaTop reTepOJMHHBIN) BBINOJHEH aHAJIOTHYHO
reHepaTopy CUTHAJIbHOMY, UMEET J1Ba OJMHAKOBBIX BBIXOJA I'€TEPOJMHHOIO CUTHala
BHEIIHUX  W3MEPHUTENbHBIX CEKIMM M  BBIXOJ  TIeTEpOAMHA  BHYTPEHHETO
U3MEPUTENILHOTO MPUEMHUKA.

AmnanoroBasi o60pabotka curHainoB [IY mpousBogutcs B mpuemHukax I wu
3axmmtoyaetcs B dunbTpanuu (A38, Ad44, AS52) curnana mepsout IIH 10,7 MI'm u
nepenoce ero Ha Bropyto [T4 30 x['11 ¢ momomnisio cmecuteneit (A36, A42, A50).

[udposas GumpTpanuss ¥ U3MEpPEeHHE aMIUTUTYAbl U (pa3pl curHamoB BTOopoil ITY
ocymectsisiercss nocine ALIT (A33) mudpoBbM curHaibHeIM mpoueccopom DSP
(A31). Takum obpa3om, popmupyeTcs mosoca u3mMepureabHoro ¢puibtpa. [Iporeccop
DSP BeInonHseT Takke QyHKIMH yIpaBIeHUs] MOAYJISIMU IpUudopa.
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Bnok uamepurtensHbin IB103.2

«0630p — 103». PykoBoacTBo 1o skcrutyatanuu. Yacts 1.

FEHEPATOP OMOPHBIX YACTOT 20 My
“Ref Qut 1
x2 X4 S0 MTy
10MHz"
A3 Ad
10 My, or E
- "100/220 B 50/60 'u”
A2 +9 B i
128 Bnok —
NUTAHHA
P +30B+——
*Refln  |Ko
MM TO)| -
YTemop FEHEPATOP CUMHANBHbIA
10MHz"
l APM 1
A7 OTeeTBATEN:
Cmn‘realng_op A HENpPaBNEHHbIH
1,5-291Ty " " “
a 15 L | 18 QUTPUT o >
80 My
“Ext Trig™ — x o X D D> p—{oH A Q - A | onHT] -
P 4 19 10 AL 112 13 114 —TT56
CurTesaTop| | I 455 3] 456
1,5 T ® 1 A57
- 15 AlG H
“Reserved"
FEHEPATOP FETEPOAVHHbIA s Corm Cerum
. “ P a
I APM K|
9 iz
MHT@BBTOD_. A D A58 459
1,529 My A24 .
. 119 120 G" A
80 My ~
» ¥ = % —» b —» OHF—» A |
r A2l A22 125 126 127 o
CunTesarop| I A23) G B
ny
15 My s > A )
129 30
ENOK YNPABNEHUA SoMF MPUEMHMK NY
ul 107 My
- [ ]
AU Idf X x [ HdqE 4y
A34 435 A36 A3T A38 439
10,7 My +12 Bl ©n
et UsB DSP | q e x 4 le—] 2 [ 4 ]| Ve fanY
KoHTponnep $ i ~ T -y
A31 A32 A40 A4l Ky A43 Add A5 A6,
20 MHz =
* LWHTE3aTOR
10,7 My
rd 10,7 gy
A7 | Mru +12 Bl -E?B
|
$ q X X 4 f— § — 4 [— "Mm ﬁ: b
133 A48 A49 A50 A5 A52 A53 A54

Puc 5.1 ®ynkumnonansHas cxema MKKIT «O630p — 103».
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6 IloaroroBka npuéopa k padore

6.1 IlpousBectd BHEHMIHMH OCMOTp THpubOpa U yOEOUTbCS B OTCYTCTBHU BHJIUMBIX
MEXaHWYECKUX MOBPEXKICHHUH.

6.2 TIpoBepHUTh KOMILIEKTHOCTH NpHOOpa.
6.3 YnocroBeputhes B Hanuuuu mrtamna OTK B @opmyiispe.

6.4 Ecnu npubop Haxoawics B KIMMAaTHUYECKUX YCIOBHUSX, OTIMYHBIX OT pPabOYHX,
HEOOXOIMMO BBIIEPKaThb €ro0 B TEUYEHHE HE MEHEe JBYX YacOB B HOPMAaJIbHBIX
YCIOBUSX.

7 Ilopsinok padoTsl
7.1 PacrnonoxeHre OpraHoB yIpaBiIeHUs U MOAKIIOYECHHUS.

7.1.1 Ha nepenneii nanenu npudopa pacronokKeHbl:

—  KJIaBUIIA JUIsI BKIIOYEHUS IPHOO0pa;

—  HHJIUKATOp BKIIOYEHUs npudopa «Powery;

—  pazeem «OUTPUT», «50 Q +3 dBm» nms noaxatoYeHusi OTBETBUTEINS
HaIPaBJIEHHOTO;

—  pazbeMbl «Ay, «C», «®y U1 TOAKITIOUEHNS CEKIMN N3MEPUTETHHOI;

—  paszwseMsl «By, «C», «©» 115 NOAKIIOUEHNS CEKIIUH H3MEPUTETBHOI;

7.1.2 Ha 3agneit manenu npudopa pacrioIoKeHbI:

—  pa3beM COBMELICHHBIN ¢ AepkaTeneM npenoxpanutens «~100/220V 50/60 Hz
Fuse F2A», npegHa3HayeHHbIN U1l TOAKIIOYEHUS TPEXITPOBOJHOTO CETEBOTO
IHY A,

—  3@XHM, COCJUHEHHBIN C KOPITyCcOM mpudopa «,Ju»;

—  TexHoJoruuyeckuit pazpem «Reservedy;

—  paswbeMm s noakiroueHus kadens USB «*<5*y;

—  pa3beM Juis MOAKIIOUEHHUs] CUTHAJIOB BHEIIHETo 3amycka npubopa «Ext Trigy;

—  pa3zbeM IS T0JIa4¥ CUTHAJIOB OMIOPHOM YaCTOTHI OT BHEUTHETO0 UCTOYHUKA
BMECTO CHUTHAJIa BHyTPEHHETO KBapIieBoro reueparopa «Ref Iny, «10 MHzy;

—  paszbeM IS Bblauu onopHOro curHana yactotoi 10 MI' «Ref Outy , «10
MHz».

7.2 IloaroroBka K MPOBEIECHUIO U3MEPEHUIM
7.2.1 llepen HayamoMm paOoOTHI cielyeT BHUMATEIbHO M3YYHTh PYKOBOJCTBO IIO

SKCIUTyaTaluu mpuodopa.
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7.2.2 Pasmectuth mpubop Ha paboueM MecTe, obOecrneduB ymao0OCTBO pabOTHI U
YCIIOBHUA €CTECTBEHHOU BCHTUJISLINU.

7.2.3 YcTaHOBUTD KJIABUIITY BKJIIOUCHHUS HA TMEpEIHEN MTaHeu pruoopa B MOJI0KEHUE
«O».

7.2.4 CoenmuHUTh HU3MEPUTCIBHBIA OJIOK C TEPCOHAIBHBIM  KOMITHIOTEPOM,
HU3MCPUTCIBHBIMH CCKIIUAMHAU U OTBCTBUTCIICM HAIIPABJICHHBIM B COOTBCTCTBUU
¢ pucyHkom 7.1.

Y «OTBETBMTENb
B%g;gzﬂ %MBDMTBﬂbeIM HAMPABNEHHBIA-»
50/60 Hz «QUTPUT» | € I—Q—D: «l» 2T
Fuse F2A"
«3n

“Reserved" &R

s T «GEKLNS

BxtTiig Cr I |_@7 VBMEPHTENbHAS»
"Ref In wfin

10MHz" 4 |_@7
“Ref Out O (

10MHZ"

N

«CEKLINA

Ead L I—eil/ISMEPMTEHbHAFIu

«Ba

e

[epCoHaNbHbIN
KOMNbHOTEP

Pucynok 7.1 Cxema snexrpuueckast coenunennit UKKIT «O630p-103»
7.2.5 BKIIIOYUTH ceTeBbIE IIHYPBI IPUOOPA U MEPCOHATIBHOTO KOMITBIOTEPA B CETh.

7.2.6 Bunmanue! Kanan cesisu USB mexay mpubopoM U KOMIBIOTEPOM TIOABEPKEH
BIIMSHUIO TTOMeX u3 cetu 220 B, mosaTomy HE00X0IMMO COOIIONATh CIEAYIOIINE
pPEKOMEHJaluu:

— I NOJKITIOYEHUS K CETH MPUOOpa U CUCTEMHOTO OJI0KA MPUMEHSTH TOJIBKO
TPEXTPOBOIHBIC ITHYPHI;

—  BKIIOYUTH MPUOOP U CUCTEMHBIN OJIOK B PO3ETKH, PACTIOIOKEHHBIE PSIIOM JIPYT
C APYTroM U MOAKIIOYEHHBIE K OJTHOU U ToM ke (aze cetu 220 B;

—  Kak JIOTIOJTHUTEIbHBIE MEPbI, MOXKHO COEIMHUTH 32KHM KopITyca mprbdopa ¢
KOpIIyCOM KoMIbloTepa mpoBojioM ceuenuem 0,5-0,75 MM2 1 IpUMEHUTH
ceTeBoi GUIBTP /I MUTAHUS TPUOOpa U CUCTEMHOTO 0J0Ka KOMITBIOTEpA.
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8 Ilonstne pexuma nsmepenuss UKKII «O630p — 103».

8.1 Pexum wm3mepenus — 310 pexum padotsl UKKIT «O630p — 103», KOTOpBIi
OIIpENIeNIAETCS CXEMON MOJIKIIFOUYEHHUS UCCIEAyEMOI0 YCTPOICTBA K MPUOOPY, U BUIOM
u3MepsieMbix napamerpoB. MKKIT «O630p — 103» moxer paboTarh B ClEIyHOIIUX
peKUMax U3MEPEHUs:

8.1.1 3mepenue KomIuiekcHOro Ko3(dduimenta oTpaxeHus S;; U KOMIIEKCHOTO
koa(duimenta nmepegaun S;; YETHIPEXIONIOCHUKA. BXoa «A» mpemHasHaueH
JUTst u3MepeHust S, BXoa «B» — Sy;.

8.1.2 3mepeHne KOMIUIEKCHOTO KOA(P(GUIIMEHTa OTPAKECHHUSI S;; U KOMIUIEKCHOTO
koaduimeHTa nepegadn Sp; YETHIPEXIMONIOCHUKA. BXxoa «A» mpeaHazHaueH
TUTSL U3MepeHus Sy, BXon «B» — Sy.

8.1.3 3mepeHne KOMIUIEKCHBIX  KO3(p@uuueHTOB mepeaun Sy U Sy
LIECTUIIONIIOCHUKA. BXoa «A» mpenHazHaueH JUisl U3MepeHus Syi, BXoa «B» —
S31.

8.1.4 Msmepenne moayis koddduimerta npeodpazoBanusi Cy; YeTHIPEXITOTIOCHUKA
c mpeoOpa3oBaHueM uacToThl curHana. Jlns wusmepenus C;; MOXeT
HCIOJIb30BaThCS BXOA «A» min «By.

9 Metoabl M3MepeHUs1 S-TapaMeTpoB M MOAYJs Kod(d¢duuueHTa npeodpa3oBaHusA
Ca.

9.1 Tlpn aHanmu3e BBICOKOYACTOTHBIX LENEH HCHONB3YIOTCS TMOHATHS IaJarollero,
OTPaXEHHOTO W TEPEJaHHOTO CHTHasla Oerymieil BOJHBI, PAacIpOCTPAHSIOIIEHCS MO
TuHUAM 1niepenad (pucyHok 9.1). TepMuHBI «IlepeJaHHbI» U «BBIXOAHOI» CHUTHANT
HCIOJIb3YIOTCS B JAHHOM PYKOBOJICTBE B3aIMO3aMEHSIEMO.

UcToYHMK .
Maparowumm curHan

Uccneayemoe [ |
yCTPONCTBO | |

BbixogHow curHan

‘OTpa)KeHHblﬁ curHan

Pucynok 9.1

9.2 HWzmepenust aMIuUTyAbl U (a3bl MaAAIOIIET0, OTPAXKEHHOTO M BBIXOAHOTO CHTHAJIOB
MO3BOJISIIOT TMOJYYUTh S — TapamMeTpbl HCCIeAyeMoro ycrpoincTtBa. OTpakeHHBIN
CUTHAJI OTAEJNIAETCS OT NMaJarolero CUrHaia Mpy MOMOIIM BHEIIHETO HApPaBIEHHOIO
OTBETBUTENS M IOJAETCS HAa BXOJ BHEIIHEH H3MEPUTENBHON CEKUHMHU. BbIXOaHOU
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9.3

94

9.5

9.6

CUTHaJl U3MEpSIeTCA APYrod BHEIIHEW m3MeputelbHOM cexkuueil. [lagarommii curnan
I/ISMepSICTC}I BHYTpeHHI/IM I/ISMepI/ITCJIBHI:IM HpI/ICMHI/IKOM.

KommekcHpiii ko duimeHT orpakeHuss S;; ompenensercs Kak OTHOIICHHE
HaIpsOKEHUsT OTPaXEHHOTO CHUTHAIa K HaNpsOKeHWIO [MaJalollero CUrHajia B
KOMIIJIEKCHOM BHJE.

KommnekcHbiit k03 duument nepenaun Sp; (S3i) ompenensieTcss Kak OTHOIICHUE
HamnpsDKEHUs BBIXOJAHOTO CHTH&JA K HANpsDKEHUIO MAJAlollero CUrHaiza B
KOMIUIEKCHOM BH/IE.

Jlnst usmepenust moayist koddduimenta npeodpazoBanusi Cy; YETHIPEXITOIIOCHUKA C
npeoOpa3oBaHUEM YaCTOThl CHTHAJIA WCIOJIB3YETCS TOJIBKO M3MEPEHHE aMILIHTYIbI
BbBIXOJHOT'O CUTHaJIa OI[HOﬁ M3 BHCHIHUX U3MCPUTCIIbHBIX CGKHHfI.

CBonnas Ttabmuua pexumoB udmepenus WKKII «O0630p — 103» B 3aBUCUMOCTH OT
BUJIa U3MEPSIEMBIX CUTHAJIOB IpUBeEeHa B Ta0nuie 9.1.

Taobmuua 9.1
N3mepsiemblil curaain
N3mepsiemblie
BEJIMYUHBI
Bxoxg «A» Bxox «B»
Si1, Sa1 OTpakeHHBIN CUTHAI BrixomHo¥ curuain
Si1, Soy BrixoaHoii curHan OTpaskeHHBIN CUTHAT
S>1, S3q BrixogHoii curHai BrixomHoM curHain
Cy BrIxomHOM curHain

10 TumoBble cxeMbl H3MepPEHMIA.

10.1Cxema INOAKIOYCHUA - OJIA pa6OTBI B PCXKUMC HU3SMCPCHHUA KOMIIJICKCHOTI'O

KodpdunreHTa OTpakeHUus S;; ¥ KOMIUIEKCHOTO Kod((uIMeHTa mepemadn Sy
YETHIPEXIOMIOCHUKA TpuBeaeHa Ha pucyHke 10.1. JIns monydeHHs OTpa)KCHHOTO
CUTHaja, MEXJIy WCTOYHHKOM CHTHAaJla ® BXOJIOM YCTPOHCTBa BKJIIOYCH
HaTpaBJICHHBIA OTBETBUTEIb M3 KOMIUICKTA IMOCTaBKH. HampaBiieHHBIH OTBETBUTEIb
JOJHKEH OBITh BKIIFOUEH B COOTBETCTBHM C 0003HAUYCHHEM Ha KOPITyCe TaK, YTOOBI Ha
BXOJT U3MEPHUTEILHOM CEKIIMH HAIIPABJISJICS OTPAKCHHBIM CUTHAIT.
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Bbixop,

HanpaeneHHbIn

OoTBETBUTESb

Mccnegyemoe ycTponcTso

X

OTpPaXXEHHbIN
CuUrHan

Nameputennb
Has cekuusi

Zx

BbIXOOHOM
curHan

M3meputens
Has cekuust

Pucynok 10.1. Cxema moaKITIOYEeHUS IS ©3MEPEHHS KOMIUIEKCHOTO K03 dumeHTa

OTpakeHUs S| ¥ KOMILJIEKCHOTO K03 duirenTa nepeaaun Sy; YeTHIPEXIOTIOCHHUKA.

10.2CxeMa MOOKIIIOYECHUS

uist - paboThI
KO3 (UITMEHTOB Mepeaadu Sy U S3) MIECTHITONMIOCHHUKA TpUBeieHa Ha pucyHke 10.2.

B

pexume

HU3MCPCHUA  KOMIUJICKCHBIX

Bbixoa

Mccnenyemoe ycTponcTeo

Zx

UamepuTensb

Hada cekuund

Wameputenb

Hada cekuuna

Pucynok 10.2. Cxema n3MepeHus: KOMIUIEKCHBIX KOA(POUITUSHTOB Mepenadn Sy U Sz
[IECTUIOIIOCHUKA.

19



PIANAR «00630p — 103». PykoBozacTBo 1o skciutyaranuu. Yacts L.

10.3Cxema mnoaxmroueHust Juisi paboThl B peXHMME H3MEpEeHus MoIyis Kod(puimeHra
npeoOpazoBanust C,; UYETHIPEXIMOIIOCHUKA C IMPeoOpa3oBaHMEM 4YacTOThl CHTHaja
(xoHBepTep) MmpuBeaeHa Ha pucyHke 10.3.

Mccnegyemoe ycTponcTso

(koHBepTEP)
Bbixopg
m M3meputenb
,\I Hasi cekuums
fex fawix
frer

Pucynok 10.3. Cxema usmepenust Mmoayiis kKo duimeHta npeodpazoanus Cs)
YETHIPEXITOIIOCHUKA C TPE0OpPa30BaHNEM YaCTOTHI.
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Yacts 1. PykoBoacTBO 10 NpOrpaMMHOMY 00ecrie4eHHuIo.

1 Haszunauenue I10.

1.1 TIporpammuoe obecnieuenne «O030p — 103» (I1O) mpeanazHayeHO AJIs1 yIIPaBICHUS
U3MEPUTENbHBIM OJIOKOM, 00paOOTKM W MHAWKALUHU MONy4YEeHHBIX m3MmepeHuid. I10
IpeAHa3HAuYeHO Ui paboThl HA MEPCOHAIBHOM KoMIbloTepe moj ympasieHnem OC
«WINDOWS».

2 Cocras I10.

2.1 TIO Bkiroyaer B ceOst:
— ucnoxssemsiii moayins OBZOR103.EXE;
—  npaiiBep USB untepdeiica EZUSB.SYS;
—  (aiin g ycranoBku apaiiepa OBZOR.INF;
—  oubmmoreka tunos DCOM aBromaruzannd OBZOR103.TLB;
—  (aitne mpumepoB DCOM aBToMaTuzaiuu;

- AOKYMCHTAaNUs B 3JICKTPOHHOM BHU/IC.

3 Texnuveckue TPeOGOBaAHMS K MEPCOHATIBLHOMY KOMIBIOTEPY.

3.1 TexHuyeckue TpeOOBaHUS K IEPCOHATBHOMY KOMIIbIOTEPY MPUBEJACHBI B Tabaune 3.1.

Tabmuua 3.1.
KommnonenT TexHn4eckne TpeOOBaHUS
OmnepalluoHHas CUCTeMa WINDOWS 98/2000/XP
IIpoueccop ¢ TakTOBOM YacTOTOM 600 MI', He MeHee
ITamaTe 64 Mb, He McHee
Wurepdetic USB USB 1.1 wm USB 2.0
BuneomnocrucreMa ¢ pasperieHueM 800x600 Touek, HE MEHEE

4 YcraHoBKa NPOrpamMMHOroO odecrneyeHus.

4.1 VYcranoBka IIO «O630p — 103» 3akimouaercss B ycTraHoBke npaiiBepa USB
uHTepdeiica W B YCTAaHOBKE OCTATHHOW YacTH MPOTPAMMHOTO OOecreyeHus,
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4.2

4.3

4.4

4.5

BKJTFOYAIOIIEH HCIOJHIEMBIM MOJyJb, OuOmmuoreky tTunmoB DCOM, mnpumepsl,
JIOKYMEHTALHIO.

VYcranoBka USB gnpaiiBepa mnpouw3BOAuTCS #3 Juajora ycraHoBkH Windows,
aBTOMATUYECKU TMOABIAOLIErocs npu nepsoM noxakiatoueHun USB  ycrpoiicTBa K
KOMIIBIOTEDY.

VYcTaHOBKa OCTaJbHOM YacTH MPOrPaMMHOTO O0ECIEUYEHHUS TMPOU3BOAMTCA C
MOMOIIIbIO TIporpaMMbl  ycTaHOBKH Setup Obzorl103 v2.1l.exe, Haxomsmierocs Ha
YCTaHOBOYHOM KOMIIAKT — ucke. O0o3HaueHue v2.1 B UMEHH MPOrpaMMbl yCTaHOBKH
— HOMEp Bepcuu mporpaMMmHoro obecrneuenus. Homep Bepcunm Ha Bamem
YCTaHOBOYHOM JUCKE MOXKET OTJINYATHCS OT YKa3aHHOTO BBIIIIE.

VYcranoBka apaiisepa USB unTepdetica npudopa «O630p — 103» mpousBoautTcs B
CJICAYIOIIEM MOPSIIKE:

4.4.1 Coequnanre mpudop «O0630p — 103» ¢ mepcoHaANTBHBIM KOMITBIOTEPOM Kabenem
USB wu3 xommiekra moctaBku. [lomyckaercss moakmouenue kabens USB k
KOMITHIOTEPY BO BKJIIFOYEHHOM COCTOSTHUMU.

4.4.2 BKITIOYNTE U 3arpy3UTe KOMITBIOTEP, €CIIH OH HE ObUT BKITIOUCH.
4.4.3 Brurounte ipubop «O0630p — 103y KIaBUIICH «CETh» Ha IMEepeTHEH TaHEIIH.

4.4.4Bo Bpems nmepBoro BKmoueHus mnpubopa «O0630p — 103», Windows
ABTOMATHUYECKU OMPENETUT nojkiatouenue HoBoro USB ycTpoiicTBa u oTKpoeT
nuanor ycraHoBku USB npaiiBepa. B nuanore ycranosku USB npaiiBepa
HEOOXOIMMO yKa3aTh NMYHKT “YCTaHOBKa JpaiiBepa W3 YKa3aHHOro mecrta’
(Windows 2000/XP) wunm “mouck HambOojee CBEXKEro JapaiiBepa A
ycrpoiictBa” (Windows 98), 3aTem ykaszaTh IyTh K Qaiiiam apaiiepa. Dailiibr
npaiiBepa HaXOJATCS HAa YCTAaHOBOYHOM KoMmakT—aucke B mamke \DRIVER.
[Tocne ycmemHO#M yCTaHOBKHM JpaiiBepa B cucteme mnosiButcs HoBoe USB
ycrpoiictBo “OBZOR(C) Network analyzer”.

st yCTaHOBKM TpOTpaMMHOIO oOecniedeHus (Kpome mpaiiBepa) 3amyCTHTE C
YCTaHOBOYHOT'O Jycka ucnoiHseMbiid ¢aitn Setup Obzorl03 v2.1.exe. O6o3HaueHue
v2.1 B umenn (aiina — HoMep Bepcum nmporpaMmMHoro odecriedenns. Homep Bepcun Ha
BallleM YCTAaHOBOYHOM [JHUCKE MOXET OTJIMYaTbCs OT YKa3aHHOro Belme. CremyiiTte
yKa3aHMSIM NIPOTrpaMMbl YCTaHOBKH J0 3aBEPIICHUS MTPOLIECCa YCTAaHOBKHU.

5 CrpykTypa 3KpaHa nporpamMmsbl.

5.1

Okpan nporpamMmmbl O630p — 103 comepKUT CleayroNue 3JIeMEHTH (PUCYHOK 5.1):

5.1.1 OKHO MHAMKAIUK Pe3yIbTaToB u3Mepenuii (1);
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5.1.2 [lanenp ynpaBiieHHs] CUTHAJIbHBIM F€HEPATOPOM (2);
5.1.3 Menro (3);

5.1.4 ITanens craryca (4);

5.1.5 Ilanens ynpaBieHus OKHaMHU UHAUKALUH (5);

5.1.6 Tlanens ynpaBieHus pexxuMoM u3MepeHus (6);

5.1.7 llanenu ynpaBieHus KaHajgaMu uHauKauuu (7, 8);

EI‘IHAHAP 0G30P-103  M3MepHTenb KOMNAeKCHbIX Ko3dgdHUHEHToE nepes o = él
p
1 wakin 3
P
HacTpokkk ﬂ
24,0 s
Kannbpoeka ﬂ
I
DHUNETE ﬂ
roToE @ 4
drneTp: 100 My
obzop: 5,14 ¢
mmE )
_ |.|-l
200,0 400,0 a00,0 200 [a]  [E]
OkHO 1 YacToTa (ML) S11 Bxoa A Nor.aunn, (aE) KnBpiT 521 ex0aB Nor.amnn. (aE) fnEp @
2 HHH, MK, reT MIL) | TPAcca  MMH. Make. nowuck | ceew (aB) Tpacca  HuH. MaKC. nowck | crew (aB) 7
& = =
I J [

Pucynoxk 5.1. Dkpan nporpammsl O630p — 103

6 OxHO MHAMKALIMHU, KAHAJ MHIAMKALMH, TPacca.

6.1 OkHO HMHAMKAIMK OTOOpaxkaeT B TIpaUuecKOM BHUAE Ppe3yJIbTaThl H3MEPEHHUH.
OAHOBPEMEHHO Ha 3KPAaHE MOKET OBITh OTKPHITO /10 4 OKOH MHIUKAIUH.

6.2 Kaxmoe OKHO MHAMKAIIMM UMEET COOCTBEHHBIM YaCTOTHBIA Auana3oH. YacTOTHBIN
JIMAINa30H ONpeNenseTcs CIeAYIIUMHA NapaMeTpaMK: HUKHEN M BEpPXHEW 4acTOTOM,
KOJIMYECTBOM TOYEK, 3aKOHOM CKAHMpPOBaHUs. HacTOTHBIE AMANa3OHbl PA3ITHUYHBIX
OKOH HWHAWKAIIMK MOTyT COBIIaAaTb, €CJIW OJid HUX 3aldaH OI[HHaKOBBIfI Ha60p
apamMeTpoB.
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6.3 YacToTHBIE TOYKH BCE€X OKOH MHAMKAIIMM CKAaHUPYIOTCS TeHEepaTOpOM
HCIBITATCIIBHOT'O CUTHAJIA B MOPAAKEC BO3paCTaHHUA YaCTOTHI. OO0HoOBIIEHUE Kaxxaoro
OKHa MHIUKALMU TPOU3BOAUTCS IO Mepe CKAHUPOBAaHUS MPUHAICKANINX €My
JacTOTHBIX TO4YeK. B ClIydac COBIAACHHA YaCTOTHBIX AWAIIA30HOB PA3JIMYHBIX OKOH
WHAWKAUN — OOHOBJIeHHWE WH(GOPMAalUU B HHUX IMPOUCXOJUT OJHOBPEMEHHO, UTO
YBCIUNYNBACT O6H_Iy10 CKOPOCTb CKAaHUPOBAHUA. YacToTHBIE TOYKH CKPBITBIX OKOH
WHAWKAIMN B CKAHUPOBAHUH HE YYaCTBYIOT.

6.4 Kaxnoe okHO MHAWKAIMK uMmeeT naBa kKaHana uHaukaruu (KWH). Kanan naaukamnmm
ATO JIOTWYECKUHA KaHaJl, TPeIHAa3HAYCHHBIA JJIS pacuyeTa W MHANKAIUA HU3MEPSIEMbBIX
napametrpoB. KH mno3BomnsieT BbIOpaTh: u3MepsieMblid S — mapaMeTp, UCIONIb3YeMbIii
BxoJ UKKII «A» unu «B», popMaTt nHaukauuu S — napameTpa, Macirao.

6.5 Kaxnaeiit KUH comepxxut nBe Tpaccel. Tpacca ciayaT Ui OTOOpakKeHHs JaHHBIX
KWH B nByx pasnuunbix MacmTabax. Tpacca umeeT cleAyrolue aTpuOyThl: IIBET,
MaciiTad, MaKCHMaJbHOE 3HAYEHHE.

7 AKTHBHOE OKHO MHIUKALUH.

7.1 B rpaduueckoii 00:1acTH MOXKET OBITH OTKPBITO OJTHOBPEMEHHO JI0 4 OKOH WHIUKAIIUU
(pucynox 7.1).

EHHAHAP O630P-103  M3MepWTEeNb KOMMAEKCHBIX Ko3dgdHuveHTos nepen,

b
b

Wakn

HacTpofikn

Kan1bposica

DHNETR

GG

400,0 e 400,0

roToE O
tkneTp: 100 My
obzop: 10,3 ¢
Z]..]
{1y
400,0 200,0 400,0 [a] [E]
OkHo 1 Yactora (MIu) 511 Bxog & Nar.amnn, (aE) KnGp 521 exoa B Nar.amnn. {ag) kn6p @
: HHH, MaKE, rer (MIL) | Tpacca  MMH, Mawe., mowck | cmeld (aB) TRACEE MMM, Makc, nodck | Chew (ab)
| ] )
I wia. —J —J

Pucynok 7.1

7.2 OkHO HHAWKAalU, K KOTOPOMY OTHOCATCA IIaHCIMW YIHPABJICHUSA CUTHAJIBHBIM
réeHeparopoM MW KaHaJlaMHW HWHAWKAlUKW, HA3bIBACTCA AKTHWBHBLIM. HepeKmoquHe
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aKTMBHOTO OKHA OCYIIECTBIISIETCS ILIEMTYKOM MBIN 0 HeMy, JUOO KHONKOW Ha
IIaHEJIU YIPABIICHUs CUTHAJIbHBIM T'€HEPATOPOM.

8 Ilaness ynpaBJ/jieHHsl pa3MepOM AKTHBHOI0 OKHA MHAMKAIUH.

8.1

Ilanens ynpaBiaeHUs pa3MEepOM aKTUBHOIO OKHA MHJMKALUU (PUCYHOK 8.1) CiryuT
IVl yNpaBJIEHUS pPa3MEpPOM aKTHUBHOIO OKHAa M KOJIMYECTBOM OKOH HWHJMKAIUH.
PaszmMep aKkTUBHOIO OKHAa WHAMKAUUMU MOXET ObITh BBIOpaH Y4, 2 win
MOJIHOpa3MepHbIM. Eciu pa3mep akTMBHOTO OKHA U3MEHSIETCSl B CTOPOHY yBEJIUYEHUS,
TO OHO CKpBIBAET IPYTUe OKHA MHAUKALUU. Eciau pa3Mep akTUBHOTO OKHA U3MEHSIETCS
B CTOPOHY YMEHBIIIEHUS, TO OTKPBIBAIOTCA APYTUe OKHA MHIUKALMH.

EmE

Pucynok 8.1. [lanens ynpaBiieHHs pa3MepOM aKTUBHOTO OKHA WHIUKAIIHH.

9 Ilanesb ynpaBjeHHs Pe:KHMOM H3MeEpPEHMUS.

9.1

9.2

[Tanenp ynpaBieHUs: peKUMOM HU3MEPEHUS CITYKUT I BEIOOpa peskuMa U3MEPEHHUS.
Texymuit pexxum u3MepeHHss H300pakaeTcsi Ha MaHeldd B BHJE HHUKTOTPaMMBbI
(pucynok 9.1). Ha mukrorpamMmme cXxeMaTHYHO U300paKEHO HCCIEAYEMOE YCTPOICTBO,
JIB€ HU3MEPUTENIbHbIE CEKIUU «A» U «B», BUA CUTHANa, MOCTYMNAKOUIETO HA BXOJ
KOKJIOM  M3MEPUTENbHOM CeKIUH (OTpaKeHHBbIM WM BBIXOAHOM curHam). s
MOJIy4YEeHUsI KOPPEKTHBIX PE3yJNbTaTOB HM3MEPEHHH Ba)KHO B Mporpamme BbIOpaTh
PEKUM H3MEPEHHSI, COOTBETCTBYIOIIUI (PaKTUYECKOI cXeMe coeTuHeHNn Tpubdopa.

I.I—l
B E

Pucynoxk 9.1. I1anens ynpaBiaeHUs: peXUMOM U3MEPEHUS.

Bri6op pexxuma u3MepeHus OCyIIeCTBISIETCS U3 TpapruecKoro crnucka (pucyHok 9.2),
KOTOPBIM BBI3BIBACTCS IO INEAYKY MBIIIM HA IAHEIW YIPABICHHUS PEXUMOM
u3MepeHusi. Tekymmil pexuM Hu3MepeHus: OTMe4YeH uHaukaTtopoM. /[lns BeiOOpa
Apyroro  pexxuma  H3MEpPEHHs  HEOOXOJUMO  INETYKOM  MBIIIM  BBIOpaTh
COOTBETCTBYIOILYI0 NUKTOrpamMmy. COOTBETCTBHE MUKTOIPAMM pPEXMMaM U3MEPEHUs
npuBeeHo B Tabaure 9.1.
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|.|

e a -l - -
L & [a 2
;e - "

Pucynok 9.2

Tabmuua 9.1. ITukTorpaMmsl pexXMMOB U3MEPEHHSL.

No
M3mepsiemas BennunHa
TTHKTOTPaMMBI Bxong «Ay» Bxox «B»
1 Si S
2 NS S
3 So1 Sa;
4 C2 1

10 ITanens ynpaB/ieHUsI CATHAJIBLHBIM I'€eHEPATOPOM

10.1 IManenp ympaBlieHUs TEHEPATOPOM HCHBITATeNbHOTO curHaia (pucyHok 10.1)
CIIyKHT JUIsl YCTAaHOBKH I[apaMETPOB YACTOTHOTO CKaHUPOBAHUS, U MEPEKIIOUEHUs
AKTUBHOT'O OKHA UH/IUKAIUH.

OkHo 1 Hactora [MIu)
FMH. MaK.C. reTep.

(wakc | [Woan. | [ noer| Toue [~ wHa.

Pucynok 10.1. [Tanens ynpaBieHus TeHEPATOPOM HUCIIBITATENbHOIO CUTHANIA.

10.2 KHOonKa «OKHO» CIYXHUT JUIsl NMEPEKI0YEHHUs] HOMEpa TEKYIIEro akTUBHOTO OKHA
uHAuKanuu. Ilpu menyke MbIIBIO MO KHOMKE — BHIOMPAETCS CleAylollee BUANMOE
OKHO MHAMKAIUN B Ka4€CTBE aKTUBHOTIO.

10.3 Tlons «MHUH.» W «MakKc.» CIIy’Kar [JId 3adaHusd HIDKHEH U BerHeﬁ YaCTOThI
CKaHWpOBaHMUA. Vka3zaHHBIC MO MOTYT OBITH NEpCBCACHBI B PCKUM 3adaHUA
HCHTpaHLHOP’I YaCTOThI U MOJIOCBI CKAHUPOBAHUA ITYTEM HICIIYKAa MBIIIBIO 11O KHOIIKaM
«MHH.» WA «MAakcC.», IpH 3TOM MNOANHWCH HAa KHOIIKaAX MCHAIOTCA Ha «UCHTPp» H
«IIoJ1oca», COOTBECTCTBCHHO.
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10.4 Tlone «To4ek» CIHYKHUT IJIs 3aJJaHUSl KOJUYECTBA YACTOTHBIX TOYEK HMCIOJIb3YEMbIX
JUUIA CKaHI/IpOBaHI/I}I YJaCTOTHOI'o AuvariasoHa.

10.5 KHONKH <JIMH.», «IOT.», «IPT.», «(HKC.» 33al0T CIIOCO0 CKAaHWPOBAHUS: JIMHCHHBIN,
JorapupMHUECKUI, TPOrPaMMHUPOBAHHBIN JINOO (PUKCHPOBAHHBIN, COOTBETCTBEHHO.
[Ipy nuHEHHOM peXuUMe CKAaHUPOBAHUSA YACTOTHBIE TOYKM pacrojararTcs
paBHOMEPHO B YaCTOTHOM JHalla3oHe, IpPH JIOTapu(PMUYECKOM — MO 3aKOHY
norapudma. I[IporpaMMHpOBaHHBIA PEXUM CKAHUPOBAHUS CIYXKHUT JUISL 3aJaHUs
II0JIb30BATEIEM 3aKOHA, II0 KOTOPOMY  YacTOTHBIE TOYKHM paclojararrcs B
YaCTOTHOM Juarna3zoHe. DUKCUPOBAHHBIM PEXUM CKaHUPOBAHUS BKIIIOYAET PEHKUM
TeHepaliu Ha OJIHOM YacToTe, 3HaUY€HUE KOTOPOH 3a/JaHO B MoOJie «UeHTp». s
MOJly4YEHHUs Ha BBIXOJIE€ T'€HEpaTopa HEMPEpPHIBHOTO KoyeOaHUS OJHOM YacTOTHI,
JOJKHO OBITH OTKPBITO TOJIBKO OJHO OKHO WHIMKAIUH.

10.6 KHONKHM «OIH.» ¥ «IOBT.» YINPABJISIOT TPUITEPOM 3allyCKa CKaHUPOBAHUSA:
OJTHOKpATHBIH 3aIycK, U100 HENPEPBHIBHOE TOBTOPEHHE.

10.7 Knonka u TmoOJe «rerep.» WCIOIb3YIOTCS TIPH TECTHPOBAHUM YCTPOMCTB C
npeoOpa3oBaHWEM 4YacTOThl. PexuM TecTHpOBaHHs YCTPOMCTB ¢ MpeoOpa3oBaHHEM
HJaCTOThI OITMCaH HMXC.

10.8 Tlome «HHA.» CIYXUT JUIS BKJIIOYCHMS/BBIKIIOUEHUS Tpaduueckoil MHAWKAIMU
YaCTOTHOT'O CKaHUPOBAHUS Ha dKpaHe.

11 ITaneas ynpasiaenuss KHH.

11.1 /iBe unentuunsie nanenu ynpasieHuss KMH (pucynok 11.1.) cmyxar s Beidopa
napaMeTpoB KaHAJIOB MHIMKAIMU. B KakaoMm KaHajge MHAMKALUKM MOXKHO BbIOpaTh
BUJ U3MepsieMoro S — napamerpa, ucnoib3zyemsiil Bxox UKKII, popmat nnaukamnuu,
MaciTal U Ipyrue napamerpsl.

&: 511 &wnn, nor, (aB) knbp i
TPECEE  MHH. Makc. aeTo | cmew (aF)
)

[ | [lcrn. "lnam.l

Pucynok 11.1. Ilanens ynpasnenus KI1H.

11.2 Knonka ¢ o6o3nauenueM «A: S11» cmyxut ans Beioopa Bxoma WKKII u Buma
u3Mepsiemoro S — mapametrpa. Kpome Toro, naHHas KHOMKAa IMO3BOJIICT BKIIFOYATH

pexuM  mpeoOpazoBaHMs S — [apaMeTpa B OKBHUBAJCHTHBIH  HMMIIEIAHC,
IPOBOJUMOCTb MJIM 0OpaTHYO BeIUUnHY. PexxuMel mpeoOpa3oBaHus S — mapameTpoB
onucanbl B 1. 13. Ilepexmouenune Bxoma MKKII m Bupa S — mnapamerpa

OCYIIIECTBIISICTCA IIEITYKOM JICBOM KHOMKW MBIMHU. PexuMm mpeoOpasoBaHus S —
napaMeTpa BKJII0YAeTCsl U3 MEHIO MO MIETYKY MPaBOi KHOIKHU MBIIIIH.
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11.3

11.4

11.5

11.6

11.7

11.8

Knonka c¢ o6o3naueHueM «Awmiut. jor. (ab)»  ciayxur mns BeiOopa dopmata
UHAMKAIMK u3MepsieMoro S — napamerpa. @opMaTel MHAMKALMKA ONUCAaHBI B 1I.12.
[Tepexntouenue Gpopmara MHAUKALMKA OCYLIECTBISETCA ABYMS CIIOCOOAMMU:

— IIETYKOM JIEBOM KHONKH MBIIIA TMPOU3BOJUTCS IHKIMYECKUNA Tmepedop
dbopmaros;

— IIETYKOM MPaBOi KHOIIKM MBIIIN BBI3BIBACTCA MEHIO (POPMATOB.

[Tanens ¢ 0003HAYCHUEM «KJIIOP» OTpakaeT HATWYUE KATUOPOBKHU JIJIsi BHIOPAHHOTO
Bxoaa MKKII. Hannuune xanmOpoBKY MHIUIIMPYETCS 3€JCHBIM IBETOM, OTCYTCTBUE —
KpPacHBIM.

Knonku «Tpacca» BKJIFOYAIOT/OTKIIOYAIOT HHAUKAUIO Tpacc.

Ilons «MuUH.» M «MaKcC.» 3a4al0T MUHMMYM W MaKCHMYM IIKaJbI r‘pa(bm(a JJIA
Ka)KHOﬁ TPACCHI. I[aHHBIC noJi1 MOryT OBITE MEPCKIIOYCHBI B PCKHUM 3aJaHUA
Macmrabda u MaKCUMyMa HIKaJbl HICJIYKOM MBIIIN 11O KHOIIKaM HaJl HUMH. HpI/I 3TOM
HaAIIKMCHU Ha KHOIIKaX MCHAIKOTCA Ha «MacCll.» U «MaKcC.», COOTBECTCTBCHHO.

Knoonku «aBTO» npeaHa3sHa4YCHbl aBTOMATHUYCCKOI'O MaCIHTa6I/Ip0BaHI/I$I Tpacc.
ABTOMaTHUYECKOE MaCH_ITa6I/IpOBaHI/Ie BBIINIOJIHACTCA B JBa OJTalla: HCpBBIﬁ JTaIl
BBITIOJIHACT ITOWCK TpPacCChl 0e3 M3MCHEHMS MacmTa6a, BTOpOI\/'I OTall BBIIIOJHACT
IOUCK TPACCHI C aBTOMATHYECKOM HOI[CTpOfIKOI}’I Macitrada.

11.7.1 Ilo nepBoMy Ha)kaTHIO JI€BOM KHOIIKM MBIIIN OCYIIECTBIISETCS TIOUCK TPACCHI
0e3 W3MeHeHHs MacmTaba TakuM 00pa3oM, 4YTOOBI MaKCHUMyM Tpacchl
OKa3aJICsl B BEPXHEH YaCTH OKHA WHIMKAITIH.

11.7.2 Tlo cnenyroomeMy HaXaTHIO JI€BOM KHOMKW MBIIIHA, €CJIH BBIOJHAETCS
KpUTEpPUN TIOMCKAa TPacChl MPEABIAYIIETO MyHKTa, OCYIIECTBISETCS
ABTOMATUYECKOE MAacCIITa0MPOBAaHHWE TAaKUM O0pa3oM, 4TOOBI MUHUMYM U
MaKCHUMYM TPACCHI TIOTa/1ajii B OKHO MHANKAIUU.

MHuorodyHKIIMOHaIBHOE TI0NIe ¢ 0003HaueHueM «cmel (nb)», caykuT ans 3agaHus
Pa3IMYHBIX MMapaMETPOB, B 3aBUCUMOCTH OT TEKYIIero hopMara MHIAUKAIUU:

11.8.1 B popmarax «Ammnutyna B JorapupMuueckoM maciirade», « AMILTUTYIa B
nuHeiiHOM MacmTabe», «KCBHy», «PeanbHas dacTh», «MHUMas dYacTb»
JAHHOE T0JIE 03HAYAET CMEILEHUE, KOTOPOE CIIYKUT AJIS 3aJaHUsl BEJIUYUHBI
BEPTUKAJILHOTO CMEIIEHU rpaduka.

11.8.2 B dopmate «I'B3» naHHoe mose Ciy>XUT Ui 3a7aHUsl YPOBHS OTCE€UKH B 1b.
[Ipn naneHuum ypoBHS CHUTHaAjlla HHUXKE YPOBHS OTCEUYKM (3a MOJIOCOU
NpoIMycKaHus ycTpoiicTBa) 3HaueHue ['B3 He paccuutbiBaetcs. s 3amaHus
YPOBHSI OTCEYKH, HEOOXOJUMO yKa3aTh B JaHHOM I10JI€ 3HaYEHUE, OTIINYHOE
oT HyJss, Hanpumep: mMuHyc 80 nb. 3amaHue ypoBHS OTCEYKM IO3BOJIAET
UCKJIIOYUTH IIYMOBYIO Tpaccy ['B3, kotopast uMeeT 3HauuTeNbHbIN pa3max.
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11.8.3 B dopmarax «Daza» m «Daza pacmmpeHHas»» IaHHOE TOJIE CIIYKUT IS
3aJaHUs BCJIMYHUHBI KOMIICHCAIIUU BHGKTpI/I‘IeCKOﬁ JJIMHBI yCTpOfICTBa.
3ajaHue MAHHOW BEJIUYUHBI CIYXKUT [JI1 KOMIICHCAlMU DJIEKTPUYECKOU
JUIMHBl YCTPOMCTBAa MNPH H3MEPEHUSX OTKIOHEHHUs (a3bl OT JIMHEHHOTO
3aKoHa. BennunHaa KoMIeHcaIuu 2JIeKTPUIECKON JITTMHBI 331a€TCsI B HC.

11.8.4 B dopmare «MourHOCTh» NaHHOE TMOJE CIYXKUT OIS 3aJaHus 3HAYCHUS
arreHtoaropa (nb), wucmompdyemoro mnpu KammOpoBke. I[lorpemHocTh
U3MEPEHUS] MOIIHOCTH CKIIQJBIBACTCS W3 TOTPEUTHOCTH 3aJaHHs 3HAYCHUS
JAHHOTO aTTEHI0ATOPa M MOTPEIIHOCTH YCTaHOBJICHUS MOIIHOCTH HA BBIXOJIE
npudopa.

11.9 KHonku «mam.» BKIIIOYAIOT NamsATh Tpacc. Tpacca 3amoMHHaeTcs MO 3aBEpIICHUU
TEKYIEro YaCTOTHOTO CKaHUPOBAHUS.

11.10 Knonka «cri.» BKIIOYaeT CriakuBaHue Tpacchl. CriaXMBaHHUE OCYIIECTBIISICTCS
MyTeM YCPEIHEHHUsS Pe3ybTaTOB U3MEPEHUN CKONB3SIIUM OKHOM C HMIHpUHOM 1% OT
Yrcia TOYEK TPACCHI.

12 ®dopmaThbl HHANKAIIUM S — TAPaMeTPOB.

12.1 UKKIT «O630p — 103» mo3BoisieT OTOOpa)kaTh Ha JKpaHe H3MEpsSIeMble S —
napamMeTphl, UCHONB3ys (opMaT NpPSIMOYTONBHBIX KOOPAWHAT, (opMaT MOJSPHOM
muarpamMmel B popMmat auarpammbl Bomenepra — Cvmura. [IBa mocneqaux gopmara
UCTIONB3YIOTCS AJI1 OTOOpaXKeHHs Sy

12.2 B ¢opmare mnpsMOYTrojbHBIX KOOPJIMHAT TO OCH X OTKJIAJbIBAIOTCS 3HAYCHUS
YaCTOTHI HCTIBITATENILHOTO CUTHANA, a TI0 OCU Y — 3HAUYCHUS U3MEPsIeMON BETUUYHHBI.
®dopmaT TPSIMOYTOJIBHBIX KOOPJHMHAT ITO3BOJISICT BBIOPATH OJUH W3 JICBSITH THIIOB
MPEJCTaBICHUS U3MepsieMoil BenuuuHbI (Tabnuna 12.1).

Tabmuna 12.1 Tuns! popmMaToB NPAMOYTOIbHBIX KOOPIUHAT.

Tun ¢popmara HanmenoB | Tum gansbix o ocu Y | Enpunxung [Tpumepst
aHue BI NIPUMEHEHUS
tdopmara B H3MepeH
1o us ocu Y
AMIuaTya B Awmmi. nor. | AMmiautyna (Mogyib S nb Nsmepenue
norapudmudecko | (ab) — mapaMeTpa B BO3BPATHBIX HOTEPH,
M MaciTade sorapu(pMUIecKOM W3mepenue
MacmTabe) BHOCHMOT'O
ociabneHust (WH
kod(hpunmenta
YCHJICHHST)
AMIuTy1a B AmMIuI. Ammuutyaa (Moayns S - Nsmepenue
JIMHEHHOM JIVH. — mapaMeTpa B k03¢ urrenta
Macirade JUHEHHOM MaciiTade) OTpaXEHUS
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®aza da3za (°) ®aza S — napamerpa rpanyc | U3smepenue
(Inama3oH M3MEHEHUs ®) OTKJIOHEHHUs (a3bl OT
ot —180° mo +180°) JTMHEWHOU
3aBUCUMOCTH
®daza ®daza ®daza S — mapamerpa rpaxyc | smepenue
pacivpeHHas pac. (°) (nuama3oH U3MEHEHUS ® OTKJIOHEHHUSA (pa3wl OT
pacivpes Huxe —180° JIMHEWUHOU
u BhImre +180°) 3aBUCUMOCTH
I'pynmnosoe I'B3 (uc), Bpewms HC, Nsmepenue
BpeMs I'B3 (Mkc) | pacnpocTpaHeHuUs MKC TPYIIIOBOTO BPEMEHHU
3amna3abIBaHUs CUTHAaJIa B 3ana3bIBaHus
HcclelyeMOM yCTpoOicTBa
YCTPOKHCTBE
Koadpumment KCBH I+ p — Nsmepenne KCBH
CTOSIYEH BOJHBI 1-p BXOJla yCTpOiicTBa
10 HaMPSHKEHUIO
TAe p— MOZYJb
koa(pummenTa
OTpaKEHUS
PeanbHas yactp Pean. Peanbnas yactp -
4acTh KOMILJIEKCHOTO S —
napameTpa
Muumas yactb Muuwm. MHumas yacTh —
4acTh KOMIUIEKCHOTO S —
napameTpa
Mor1tHocTh MourH. MouHOCTh CUTHaja Ha nbm N3mepenue
(nbwm) BXOJI€ U3MEPUTEIIBLHOU MOIIIHOCTH
CEKILUHU BBIXOJTHOTO CUTHaIa

yCTpOMCTBa

12.3 B ¢dopmare mnonspHOMl auarpaMMmbl pe3ysibTaThl HM3MEPEHHsS OTOOpa)karoTCs Ha
KpyroBoil auarpamme. l3mepsiemble TOYKM pacnojiaratoTcsi Ha PacCTOSIHUM OT
LIEHTpa OKPYXXHOCTH, PABHOTO MOAYJIO (aMIUIUTYZAE B JUHEHHOM MaciuTtade), U B
COOTBETCTBUH C (Pa30i, OTCUNTHIBAEMON KaK YTOJI OT IOJIOKUTEIILHOTO HAIIPABJICHHUS
ocu X MPOTUB 4acoBOil cTpenku. B ¢opmare monsipHOM aAuarpaMmbl OTCYTCTBYET
OCb YaCTOT, OTCYET YacTOThl NMPOM3BOAUTCA C MOMOIIbIO MapkepoB. [l BbIBOAA
YacTOTbl W 3HAUEHUH W3MEpEeHUil  MCIONB3YIOTCS TPU pas3iIMuHBIX (opMmaTa
MapKepoB.

12.3.1 Ionapuas auarpamma ¢ (GopmMaToM MapKepoB — aMIUIUTyAa B JIMHEHHOM
macmTabe u ¢aza S;;. HammenoBanme ¢opmara B [0 «llomspuas
(;muH/daza)y.

12.3.2 Tlonsiprass  muarpamma ¢ (opMaroM MapKepoB — aMIUIUTyAa B
JorapupmuueckoM macmradbe u ¢asza S;;. HaumenoBanue ¢opmarta B I10
«[Tonspuas (yior/dasza)».

12.3.3 Tlonsapuas muarpamMma ¢ pOpMaToM MapKepoB — peaybHas 4acTb ¥ MHHUMas
gacth S;;. Hanmenosanue popmara B [10 «Ilonsipras (pean/MHUM)».
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12.4 ®opmar nuarpammbel Bomenepra — CmuTa HCHOAB3YeTCS UISI  OTOOpaKCHHS
3HAQUCHUN HMMIEAAHCOB MPU H3MEPEHUH NapaMeTpOB OTPAKEHUS HCIBITYEMOTO
ycTpoiictBa. B aToM ¢opmare rpaguk mpoxoauT depe3 Te K€ TOYKHU, YTO U B
dopmaTe TONSApHOW auarpamMmbl. J[s BbIBOJA YAcTOThl M 3HAYCHHN H3MEPEHUN
UCIIOJIB3YIOTCS MSATh PA3INYHBIX (POPMATOB MapKEPOB.

12.4.1 Imarpamma Bomsnepra — Cmuta ¢ ¢dopmMaroM MapKepoB — aMIUTUTYAa B

nuHerHoOM MacmTabe u (aza S;;. HaumenoBanue ¢popmara B I10 «Bomsmept
— CMmurt (7tun/daza)y.

12.4.2 JIlnarpamma Bombenepra — CMura ¢ ¢opMaroMm MapKepoB — aMIUIUTyla B

JorapupmuueckoM macmradbe u ¢asza S;;. Haumenoanue dopmarta B I10
«Bomeniept — Cmut (710r/haza)y.

12.4.3 Jlnarpamma Bonsnepra — Cmuta ¢ popmMaToM MapkepoB — peasibHasi 4acTh U

MHUMas 4dacTb Sj;. HammenoBanme c¢opmara B I10 «Bomsnept — Cmut
(pean/mMHHM)».

12.4.4 Imarpamma Bombrmepra — Cmuta ¢ Qopmarom MapkepoB — aKTHBHOE

conpotunenue (Om), peakTuBHOE comnpoTuBieHue (Om) U SKBUBAJICHTHAs
UHAYKTUBHOCTh (/H) wnnau eMmkocTh (@) peakTHUBHOIO CONPOTHBIICHUS.
JlanHple TapaMeTpbl SBISIOTCS MPOU3BOJHBIMU OT TMOJIHOTO BXOIHOTO
compoTuBIieHUs1 Zex = R + jX, KoTOpoe onpeensiercs mo Gopmyre:

1+5,
1-5,

3

Zex=Z,

rjae Zy — BOJTHOBOE COIIPOTUBJICHHUEC U3MCPUTCIILHOI'O TPAKTA.

HaumenoBanue ¢popmara B I1O «Bonbnept — Cmut (R + jX )».

12.4.5 Jlnarpamma Bonbnepra — Cmuta ¢ QopMaroM MapKepoB — aKTHBHas

npoBoaUMOCTh (Cwm), peakTuBHas mpoBOAUMOCTh (Cm) W SKBUBAJICHTHAS
UHAYKTUBHOCTH (/1) WM eMKOCTh (@) peakTUBHOU MPOBOAUMOCTH. [laHHbBIE
napaMeTpsl SBISIOTCS MPOU3BOJHBIMHU OT IOJIHOM BXOIHOW MPOBOIMMOCTH
Yeéx = G + jB, xoTopoe onpezensercs no popmye:

1 1-5,

Yex=— ——,
Z, 1+§,

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

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

13 IIpeoOpa3oBaHue NpeacTaBjIeHUus S — MapaMeTpoB.

13.1 B HUKKIT «O630p - 103» mnpemycMoTpeHa (QYHKIUS MapaMeTPUIECKOTO
npeoOpa3oBaHusl pPE3yJIbTAaTOB HU3MEpPEHUS W3 S — mapamMeTpa B CIEIYIOIIHE
napamMeTphI:
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13.2

13.3

13.1.1 DkBUBaNEHTHBIN uWMIIeNaHC (BXOAHOM Zr wuiau mnpoxomgHor Zt). Bun
npeoOpazoBaHus Zr wiu Zt onpenesieTcss aBTOMaTHYECKH, B 3aBUCHMOCTH
M3MEPSAEMOro napaMerpa Sy; Wid Syj.

1+, 1

. Zt=2Z,—-1]|,

Zr=2,
1_S11 S21

rac Z() — BOJIHOBOC COIIPOTUBJIICHHUEC USMCPUTCIIbHOI'O TPAKTaA.

13.1.2 DxBuBaJeHTHAs MPOBOAMMOCTh (BXOAHAas YTI WM TMpoxoaHas Yt). Bun
npeoOpa3zoBanust Y1 Wik Yt ONpenemsieTcss aBTOMAaTUYECKU, B 3aBHCUMOCTH
n3Mepsiemoro napamerpa S11 wim S21.

Yr=—, Yt=—

13.1.3 OOGpatHslit S — mapamerp.

OyHKIUS MapaMeTPUYECKOro IpeoOpa3oBaHUsl JICHCTBYET TOJBKO (opmare
OpSMOYTOJIBHBIX KOOpAMHAT. B ¢opmarax monsipHbIX KoopAuHaT U Bombmepra —
Cwmuta nanHas GyHKIUS HE paboTaeT.

Britouenne  QyHKIuM 1npeoOpa3oBaHUS IPOM3BOIUTCS M3 MEHIO, KOTOpOe
BBI3BIBACTCS I10 IICTYKY MPaBOM KHOMKM MBIIIM Ha KHOMKEe BbhIOopa Bxoaa UKKII u
Buaa S — mapamerpa (m. 11.2). Ilpu BkIOYeHHOW (YHKUIMH NpeoOpa3oBaHUs
HAJITUCh HA KHOIIKE JIOMOJIHSICTCS BUIOM MpeoOpa3oBanus, Hanpumep «A: S11 [Zr]».

14 Ilanean cTatyca npudopa.

14.1

14.2

[ rotos @
[ Z0:50 Om
| dunbTp: 3Ky
| ofisop: 480 mMc

Pucynok 13.1. [Tanens cratyca npubopa.

[lepBast cTpoka maHenu UHIULUPYET (akT MOJKIIOUEHUS W3MEPUTENILHOTO OJI0Ka K
KOMIIBIOTEPY, €r0 BKIIOYCHHSI B CETh U TOTOBHOCTH K padore.

Bropast cTpoka mnaHenu MHIMUOUPYET BEJIUYMHY BOJHOBOIO COIPOTUBIICHHS
U3MEPUTEIIBHOTO TpPakTa. BpIOOp BOJHOBOTO CONPOTUBICHUS H3MEPUTEILHOTO
TpakTa omucaH B 1. 15.
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14.3 TpeTbs cTpoKa NMaHETW WHIUIUMPYET TEKYIIYIO IMOJOCY HM3MEPHUTEIBHOrO (PHiIbTpa.
Br160p nosocel u3ameputensHoro GpuibTpa onuca B 1. 16.

14.4 HwxkHsis cTpoKa MaHEIW WHAMIMPYET BpeMsl OJHOro o030pa (CKaHUPOBAHHS 10
qacTOTE OJIs1 BCEX OKOH I/IHI[I/IKaI_II/II/I). BpeMH CKaHHUPOBAHUS 3aBUCUT OT YHUCJIa TOYCK
U TI0JIOCHI U3MEPUTETHHOTO (PUITBTPA.

15 ¥YcraHoBKa BOJTHOBOI'O CONPOTUBJIEHHUS U3MEPUTEIbHOI0 TPAKTA.

15.1 BonnoBoe comnporuBienue udmepurenbHoro tpakta MKKIT «O630p — 103» moxer
ob1Tb 50 mnm 75 Owm. Ilepen HauanomM HM3MEpEeHHH W TPOBENEHUS KaIMOpPOBOK
npubopa HEOOXOJUMO YCTAaHOBUTh B MpOrpamMMme JIeUCTBUTEIBHOE 3HAUYCHUE
BOJIHOBOT'O COIPOTHUBIJIEHUS] U3MEPUTEIBLHOTO TPAKTA.

15.2 BonHOBOE CONPOTHUBIIEHUE H3MEPUTENILHOTO TpaKTa YCTAHABIMBAETCS W3 IIyHKTa
mento «Hactpoiiku/Ilapamerpsl...».

16 Bb160p m0s10CHI H3MEPHUTENBHOIO (PUIBLTPA.

16.1 U3meputenbHblii GUIBTp ONpenenseT TMOJ0Cy MPOIMYyCKAaHUS H3MEPUTENbHBIX
nprueMHHUKOB. [Tostoca n3MepuTenbHOTO GUIIBTPa MEPEKITI0YACTCS B COOTBETCTBUU CO
caeayromum psagom: 10 kI'n, 3 kl'n, 1 k', 300 I'a, 100 I'y, 30 I'o.

16.2 CyxeHHe TMOJIOCHI W3MEPUTENBHOTO (UIBTPA IO3BOJISIET CHHU3UTH COOCTBEHHBIC
HIyMbl, ¥ PACIIMPUTh AMHAMUYECKUH AMANa30H M3MEpeHUi mpubopa, MpH 3TOM
yBeIMuuBaeTcs Bpems uzMepenust. CyeHue nojaockl u3sMepureabHoro punstpa B 10
pa3 NPUBOAUT K CHUKEHUIO Iyma npuMmepHo Ha 10 ab.

16.3 TlepexmoueHne GUIBTPOB OCYIIECTBIISIETCS C TOMOIIBIO MEHIO « DPUibmp.

17 KaaubpoBka.

17.1 IlorpemHocTy U3MEPEHUS U UX XapaKTEPUCTUKA.

[Torpemnoctu usmepenuit S — napamerpoB B pudope «O030p — 103» nenstcs Ha TpU
OCHOBHbBIE KaT€TOpUU:
— CIIy4aiHbIE COCTABIISIIOIINE MTOTPEIIHOCTH;

— TOIpeIHOCTH, 00YCIIOBIEHHBIE Iper(oMm.

— CHCTEMATHYCCKUEC ITOIPCUIHOCTH,

17.2 CayualiHbple COCTaBIISIOIINE TIOTPEITHOCTH.
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City4yaiiHble COCTABJISIIOIINE MTOTPEIIHOCTH UMEIOT HEPETYIJISIPHBIA XapakTep BO BPEMEHH.
B cuny cBoelt HempenckazyeMOCTH, OHM HE MOTYT ObITh KOMIEHCHPOBAHBI METOIOM
KanmOpoBKu mpubopa. CiydalHble COCTABJISIONIAE TOTPEITHOCTH MOTYT OBITh, B CBOIO
oucpelb, KJIaCCI/I(i)I/II_II/IPOBaHLI B cClcayromue mnoAaAKaTeropur, B 3aBUCUMOCTU OT
BBI3bIBAIOIINX UX MIPUYUMH:

— IIyMOBBIE COCTaBIISIONINE MOTPEIIHOCTH U3MEPEHUN MTPUOOPa;

— IOrpemHoOCTH, O6YCHOBH6HHLIC HCMMOBTOPACMOCTBIO B pa3beMaXx;

[IIymMOBBIE COCTaBJISIONIME MOTPEIIHOCTH BBI3BAHBI JEKTPUUECKUMU (DIYKTyalusiMU B
JIEKTPOHHBIX KOMIIOHEHTaX, WCIOJb30BAHHBIX B H3MEPHUTENbHOM npubope. O1u
HOTPELIHOCTH MOTYT OBITh YMEHbILEHBI ITyTEM YBEIMUYEHUS MOLIHOCTU CUTHajla B LIENU
U3MEPSAEMOro YCTPOMCTBA, CYXKEHMs I10JIOCHI U3MEPUTENIBHOTO (HUIBTPA, BKIHOYEHUS
peXuMa yCpeIHEHHUS.

[orpeutHocTu, 00ycI0BIEHHbIE HEOBTOPSEMOCTBIO B pa3beMax, BbI3BaHbI BAPHALIUIMU
IEKTPUYECKUX  XAPAKTEPUCTUK  Pa3beMOB  BCIEICTBHE  HEIOBTOPSIEMOCTH  HX
FEOMETPUUYECKOIO COWIEHEHUS M HU3HOCA CO BPEMEHEM. OTH  COCTaBJIAIOIINE
HOTPELIHOCTA MOTYT OBbITh YMEHBILEHBI IIyTEM OCTOPOKHOTO OOpaIEHUs C pa3beMaMH.

17.3 TlorpemHoctu, 00yClOBIEHHbIE apelidom.

[TorpemrHocTH, O0ycCIOBJICHHBIE apelioM, CBS3aHBI ¢ M3MEHEHHEM JJICKTPUYCCKUX
XapaKTePUCTHK MPUOOPA, KOTOPIE MIPOUCXOAAT mocie KanmuOpoBku. OCHOBHAS MPUYKHA
npeiida 3aKIroYacTcss B M3MEHEHHHM pa3MEpOB COEAMHUTENBHBIX Kalenel B CBS3U C
BapHalell TeMIepaTypbl OKpY>Karollell cpeibl, 1 TEMIEPaTypHOM Jipeiide mapameTpoB
AJIEKTPOHHBIX KOMIIOHEHTOB BHYTpU IpHOOpa B CBSA3HU C €ro MPOTrPEBOM U U3MEHEHUEM
TEMIIEpATypbl OKpY>KaroUIell cpeabl. OTH COCTABJISIOLIME IOIPEIIHOCTH H3MEPEHUI
MOTYT OBITh YMEHBIIICHBI ITPH COOJIOCHUH PETJIAMEHTA 110 BpEMEHH Mporpesa mpudopa
nepen paboToil M TOBTOPHBIMU KaduOpOBKaMu mpubopa MO Mepe H3MEHEHUS
TeMIEPaTypbl OKPYKAIOIIEH CPEBI.

17.4 Cucremarnyeckue COCTaBISAIOMIME TOTPEIIHOCTH U3MEPEHUM.

CHCTeMaTHYECKHUE COCTABIISIONINE TIOIPEITHOCTH U3MEPEHUH BBI3BAHBI HEH/ICATLHOCTHIO
JJIEKTPUYECKUX  XapaKTEPUCTHK MpuOOpa ©  TECTOBOM  YCTAaHOBKH, BKIIOYAs
COCJIMHUTENIbHBIC  KaOeau, pa3beMbl, IEMH pa3JC/iCHUs] CHUTHAJA. JlanHbIC
COCTABJISIFOIIIME IMOTPEITHOCTH IMOBTOPSEMbI, UX XapaKTEPUCTUKUA HE H3MEHSIOTCSA CO
BpemeHeM. CHCTEMAaTHYECKHE COCTABJISIONINE MOTPEIIHOCTH MOYKHO H3Y4YUTh, a 3aTEM
YMEHBIIUTh WX BCIUYUHY ITyTeM BBCICHHS IONMPABOK B PE3yJIbTaThl H3MEPCHUI
MaTeMaTHIECKAM CIIOCOOOM.

[Ipouiecc BBIYMCIICHHS XapaKTEPUCTHK CHCTEMAaTHYECKHX IOTIPEIIHOCTEH Ha3bIBACTCS
KAJIHOpPOBKOM.

[Tponiecc kommeHcauuu (YMEHBIIEHUS BEIMYUHBI) CHUCTEMATHMUYECKUX COCTABIISIOIIMX
MOTPEIIHOCTH B pe3ysbTarax H3MEPEeHUH MaTeMaTH4YeCKHM CIocoOOM Ha3blBaeTcs —
KOppeKIuel MorpemHocTei.

PazaugaroT 1mecTh TUIIOB COCTaBIAIOIIUX CUCTEMATHYCCKHUX HOFpGIHHOCTGﬁ.
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[TorpentHocTr, BBI3BAHHBIC YACTOTHOW HEPAaBHOMEPHOCTHIO TpHOOpa W TECTOBOM
YCTaHOBKH:

— YacToTHas HEPaBHOMEPHOCTh TPAKTa OTpaXkeHUst — Er

— UYacToTHas HEpaBHOMEPHOCTh TpakTa nepenayu — Et
Cocrapistomiie NOrpeIIHOCTH, BBI3BAHHBIE OTPAKEHUSMHU CHUTHAJIA B U3MEPUTEIBHON
CUCTEME:

— CornacoBanue UCTOYHUKA curHana — Es

— CornacoBanue Harpy3ku — El
Cocrapnsitoliie NOTPEIIHOCTH, BBI3BAaHHbIE YTEUKAaMU CHUTHaja B H3MEPUTEIbHON
CUCTEME:

— Hanpasnennocts — Ed

— Passsaska — Ex
Bblunciienne  XapakTepUCTHMK  CHUCTEMAaTMYECKHMX  COCTABIAIOIIMX  IOTPELIHOCTH
IPOU3BOJUTCS MYTEM HM3MEPEHUsI MapaMeTpPOB 3TAJOHHBIX LeNeld. DTalOHHbIE LENu

Ha3bIBAIOT — KAJTHOPOBOYHBIMH MepaMu. /s OCylecTBICHHS KAITUOPOBOK B MprOOpe
«00630p — 103» KUCTIONB3YIOTCS CIAEAYIONINE KaTUOPOBOYHBIE MEPHI:

— Mepa kopoTkoro 3ambikanus (K3),
— Mepa xoJocToro xoaa (XX),
— Mepa CorjlacoBaHHas Harpyska,

— Mepa [epeMblUKa.

17.5 Metoapl KanMOPOBKH M UX XapaKTEPUCTHKA.
B UKKII «O630p—103» npuMeHsIOTCS TpU METO/1a KAIMOPOBKH MPH U3MEpeHuu Si; (B
HOPSIKE MTOBBIILICHNUS TOYHOCTH):

— KaimbOpoBka 4aCTOTHON HEPaBHOMEPHOCTH TpakTa u3MepeHus koddduimenra
oTpakeHus (B aJIbHEHIIEM, HEPAaBHOMEPHOCTH OTPaKEHUS);

— KanmbpoBka 4aCTOTHON HEPAaBHOMEPHOCTH OTPAXKEHUs U HAIIPABJICHHOCTH;

— OpnHonopToBas KaTOpOBKa.
B UKKII «O630p—103» npumeHstoTcs JBa MeTojAa KaaIuOpOBKU IPU U3MEpPEHUHu Sy (B
HOPSJIKE NOBBIIEHUSI TOYHOCTH):

— KanmbpoBka yacTOTHON HepaBHOMEPHOCTH KO3 (hUIEeHTa TTepeadn
M3MEPUTENBHOTO KaHaia (B HalbHEHIIeM, HEPAaBHOMEPHOCTH TIepeIadH);

— KaimbpoBka yaCTOTHOI HEPAaBHOMEPHOCTH paCIIUPEHHAs!.

KamubGpoBka 4acTOTHOM HEPAaBHOMEPHOCTHM pacUIMpeHHass BKJIOYaeT B ceOs
OJIHOTIOPTOBYIO KAJIMOPOBKY M KaTUOpPOBKY YaCTOTHONH HEPABHOMEPHOCTH MEpeIavu.
Pe3ynbprar COBMECTHOTO MPUMEHEHHS JBYX YKa3HBIX KaJIMOPOBOK MAaTEMaTHYECKH HE
HKBUBAJICHTEH NMPUMEHEHUIO 3TUX KAIMOPOBOK MO OTAEIBHOCTH. [10 OTHOIIEHUIO K Sy
TOYHOCTh WM3MEPEHHI MOBBIIIAETCA, @ MO OTHOUIEHUIO K S| TOYHOCTHh HU3MEPEHHIt
HKBHUBAJICHTHA OJHOMIOPTOBOM KaTMOPOBKE.
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Ta6mmma 17.1. XapakTepucTuka METOJ0B KaTHOPOBKH.

HEPaBHOMEPHOCTHU
pacummpeHHas

e K3
e XX

e Harpyska

Mertoz kanuOpoBKU Wzmepsemble Hcnonb3yemsle Buas! koppexkTHpyeMBbIX
apaMeTphl MEpbI MOTPEIIHOCTEN
KanmubpoBka gacToTHOM St e K3 mwm XX YacroTHas
HEPaBHOMEPHOCTH HEpaBHOMEPHOCTh TPAKTa
OTpaKeHUs orpaxkenus (Er)
KanmubpoBka qacToTHOM Siy e K3 mm XX' YacToTHas
HEPaBHOMEPHOCTH HEPaBHOMEPHOCTh TPAKTA
e Harpyska
OTpaKEHUS U orpaxkenus (Er)
HalpaBJICHHOCTU
Hampasneranocts (Ed)
OnmHomopToBas S e K3 YacToTHas
KanuOpoBKa . XX HEPaBHOMEPHOCTb TPAKTA
orpaxenus (Er)
e Harpyska
CornacoBaHue HCTOUYHUKA
curnana (Es)
Hamnpasnennocts (Ed)
Kanubposka yacToTHOM Sai e [lepembluka YacTtoTHas
HEPaBHOMEPHOCTH HEpaBHOMEPHOCTh TPAKTa
nepenayn niepenaun (Et)
. 2
Kanubposka yacToTHOH Si1 1 Sy o Ilepembruka YacroTHas

HEPaBHOMEPHOCTh TPAKTA
otpaxenus (Er)

CornacoBaHue UCTOYHHKA
curnana (Es)

Hampasneranocts (Ed)

YacroTHas
HEPaBHOMEPHOCTh TPAKTa
nepenaun (Et)

17.6 IIpu pabore UKKII «O630p—103» B pexxume uzmepeHus S;; ¥ Sp; MOIB30BATENb
MOXXET BBIOpaTh JII0O0H M3 JOCTYNMHBIX MeToa0B KaymOpoBku. [Ipu padore MKKII

' OCHOBHBIM TIPaBHIIOM SBJISIETCS HCIIONB30BAHME MEPhI XOIOCTOro Xoza (XX), eclu uMIeiane
ycTpoticTBa 6osee S0C2 u Mepsl KopoTkoro 3ambikanus (K3), ecan mMmenane ycTpoicTBa MeHee

50Q.

2 KaJ'II/I6p0BKa YaCTOTHOM HEPAaBHOMCPHOCTHU paCIIMPCHHASA BKIIFOYACT B cebs OIHOIIOPTOBYHO

KaTHOpPOBKY M KaJTMOPOBKY YaCTOTHONH HEPaBHOMEPHOCTH IEepelayu.
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17.7

17.8

17.9

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

«00630p—103» B pexume uaMepeHust S;; U S3; unum B pexxkume uzmepeHus Cp;

JOCTYTICH TOJIBKO METOJT KaTMOPOBKU YaCTOTHOW HEPAaBHOMEPHOCTHU IepeaayH.

[Tpouenypa kaJIuOPOBKH MPOBOAUTCS OTAEIBHO VIS KaXKIOTO PEeKUMa HU3MEpPEHHUs.
[Tpu nepexIoueHnu MeX1y pexKUMaMHi U3MEPEHUs KaTMOPOBKU COXPAHSIOTCS.

[lepen mpoBeneHNEeM KaTHOPOBKHM HEOOXOAMMO YCTAaHOBHUTH PEKUM H3MEPCHHUS H
napaMeTpbl YaCTOTHOTO CKaHHUPOBAaHHS. 3aTe€M HEOOXOIUMO TPOBECTH MPOLEAYPY
KaJIMOPOBKU I KaXKIOW KaJIMOPOBOYHON MEphI, B 3aBHCHMOCTH OT BBIOPAHHOTO

METO/1a KaTuOpPOBKH.

Br160p mapaMeTpoB KaqTuOpOBKH.

17.9.1 Ilpu npoBeneHnn KaTuOPOBKHU, HAPSATY C METOJIOM KATMOPOBKH MOJIb30BATEINb
UMEEeT BO3MOXXHOCTb BbIOOpa IIapaMETpPOB YAaCTOTHOIO CKaHUPOBAHUS
(moylocy 4acToT, KOJMYECTBO TOYEK, 3aKOH CKAaHUPOBAHUSA) M IOJOCY

U3MEPUTEILHOTO PHIIBTpA.

17.9.2 TlapameTpsl 4aCTOTHOTO CKAaHUPOBAHUS KAIMOPOBKHM MOTYT OBITH 3aJaHbl
JIBYMs CIOcO0aMU: KaK YCTAHOBKHM TEKYILEro peKuMa U3MEpeHHUs, MO0 Kak
Hpeaonpee/ieHHbIE TPOU3BOAUTENIEM YCTAHOBKHU /ISl KATMOPOBKH B TIOJIHOM

IIOJIOCEC 4acCTOT.

17.9.3 TlepBsiii ciocob 3aiaHus HapaMeTPOB YAaCTOTHOIO CKAHUPOBAHMS (TEKYyIIHE
YCTAaHOBKM) YCTaHaBJIMBAET BO BpeMsl KaJMOPOBKU MapaMeTpbl 4aCTOTHOI'O
CKaHUPOBAHUS, KOTOpbIE JIEHCTBOBAIM B AaKTHUBHOM OKHE WHAWKALUU

HETIOCPE/ICTBEHHO TIepel KAIMOPOBKOH.  JTO CleayloIue IapaMeTphl:
JMana3oH 4YacTOT, KOJIMYECTBO TOYEK,  3aKOH CKaHMPOBaHHA, I10JI0CA

U3MEPUTEILHOTO (PHIIBTPA.

17.9.4 Bropoit cmoco0 3agaHus TapaMeTpOB  YAacTOTHOIO  CKaHUPOBAHUS
(xaMOpoOBKa B MOJIHOM MOJIOCE YACTOT) UCHOJIB3YET CIEAYIOIINE TapaMeTPhI:
muamna3zol gactotr oT 0,3 mo 1300 MI'm, xoamdectBo Touek — 1201, 3akoH
CKaHMPOBaHUs — JIorapu(MUIecKuii B HIKHEH vacTu auanazona (ot 0,3 1o
10 MI'u, 300 Touek) u NUHEHHBIA B BepxHed vacTtu auanazoHa (ot 10 mo

1300 MI't, 901 Touka), monoca uamepurenbHoro GrisTpa — 100 I,

17.9.5 Jlna nonayyeHUss TOYHOCTH W3MEPEHHM, rapaHTUPYEMOW MPOU3BOJIUTEIEM B
texuudyeckoil xapakrepuctuke WKKII, HeoOXomumo uCHONB30BaTh MpHU
U3MEPEHUN KaTMOPOBKY B TEKYLIMX IMapaMeTpax YaCTOTHOI'O CKAHUPOBAHUS.

17.10 CoxpaHeHue KaalMOpOBOK MEXAY 3aIlyCKaMH POrPaMMBbl.

17.10.1 B TIO «O630p — 103» mmeeTcss BO3MOKHOCTh COXPAHEHHUS KaIMOPOBOK
MEXIy 3aIyCKaMy nporpaMMmebl. JlaHHast onuust MOXKET OBITh BKIIIOYEHA WU

OTK/IFOYCHA I10JIb30BATCIICM.
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17.10.2 Ecnum BKJIIOYEH pEXKUM COXpaHEHHUS KaJIMOPOBOK MEXIy 3aIlyCKaMH
IIPOTrpaMMbl, TO KaTHOPOBOUHBIE TAOIHUIIBI COXPAHSIOTCS HA )KECTKOM JIHCKe
KOMIIBIOTEpA W 3arpy’kaloTcs MpU IOCIEIyIOIIEM 3allyCKe MPOrPaMMBbl.
Ecnmu pexxum BoccTaHOBIIGHUS KalHOPOBOK OTKIIIOYEH, TO HEOOXOAUMO
Kb pa3 mocjie 3amyckKa MporpaMmbl, MpoBoaAuTh KanuOpoBky MKKII
«O630p — 103».

17.10.3 [Ins monydeHHUs HAWBBICHIEH TOYHOCTH HW3MEPEHHH  HEOOXOIMMO
MIPOU3BOUTH KATHOPOBKY HEMOCPEACTBEHHO TIEpe]] HAuaIoM U3MEPEHHIA.

17.11 BpI60p KOMILIEKTa KATHOPOBOYHBIX MED.

17.11.1 Tlepen mnpoBeneHueM KaiuOpoBKU cienyer BbiOparh B [IO KoMIuiekT
KaJTHOPOBOYHBIX MEpP, KOTOPBIN MPEAIOIaraeTcsi HCIoIb30BaTh. KoMIIIeKT
KaJMOpPOBOUYHBIX MEp — 3TO HAOOp MPEIM3UOHHBIX (PU3NYECKUX YCTPOUCTB,
UCIOJIB3YEMBIX JUIsl OINpEAENIEHUS] IMOTPEIIHOCTE B HU3MEPUTEIbHON
cucreme. KOMIUIEKT cOCTOMT M3 ueThlpex Mep pasznnusbix Tunos: K3, XX,
CornacoBanHas Harpyska i ITepeMbruxa’.

17.11.2 TlapameTpbl KamuOpOBOYHBIX MEp HMEIOT OTKIOHEHHsS OT TIapaMeTpoB
uaeanbHbIX Mep. Tak, uneampHas Mmepa K3 momkHa HMETh MOIYJh
koadunmenta otpaxenus 1,0 u dazy koadpduumenrta orpakenus 180° Bo
BCEM YacTOTHOM auamna3zoHe. PeanbHass mepa K3 umeer OTKIOHEHUS OT
JAHHBIX BEJIMYUH, 3aBUCSIIUE OT 4acTOThI. [ yueTa TakMX OTKJIOHEHUI
BBOJIUTCSL MOJIENb KaIMOPOBOYHBIX Mep, cojepkamas Ko3(duuueHTs
KaJIMOPOBOYHBIX MEP.

17.11.3 B IIO umeercs psiz 3apaHee ONpPEACTICHHBIX KOMIUIEKTOB KalIHOPOBOYHBIX
Mep C M3BECTHBIMH ITapaMeTpaMHu, U psif MaOIOHOB, TPEJHA3HAYEHHBIX IS
BBO/Ia B HUX T0JIb30BATEIbCKUX ITAPAMETPOB.

17.11.4 Cpenu mnpemonpeneleHHbIX KOMIUICKTOB KaJIHMOPOBOYHBIX MEp HMeEETCs
CHCHH&HBHLIﬁ KOMIUJICKT C HYJICBBIMU OTKJIIOHCHUSAMH OT IapaMCTpPOB
uaeanbHbIX Mep U ¢ obo3HaueHueM «He ompenenen». OH ucnoiab3yeTcs B
cllyyae, KOrJa MapameTpbl KaauOpOBOUHBIX MEp HE HM3BECTHBI, WM HE
TpeOyeTcsl HauBbICIIAsi TOYHOCTh U3MEPEHUH.

17.11.5 Jlns mOdy4YeHus HAMBBICIIEH TOYHOCTH KAJIMOPOBKHM HEOOXOIUMO
UCMOJb30BaTh ~ KOMIUIEKT  KaJIMOPOBOYHBIX MEp C  U3BECTHBIMU
XapaKTepUCTUKAMHU, U BBIOPATh €ro U3 YMCIIa 3apaHee OIpeIeIeHHBIX, 100
BBeCTH ero mnapamerpel. [logpoGHee mnpoueaypa BBOJA/KOPPEKTHPOBKH
napaMeTpoB KOMIUIEKTa KaTHOPOBOYHBIX Mep onucaHa B 1. 17.13.

17.11.6 Cnoucok HCIOJB3yEMBbIX KOMIUIEKTOB KaJIHMOPOBOYHBIX MEpP TPHUBEICH B
tabmuue 17.2.

* Bo Bcex HCIONB3yeMBIX KOMIUIEKTAX KaIMOPOBOUHBIX Mep TIEPEMbIUKa ONpPENeNseTCs C HyJIeBOM JIMHOM, TO
€CTb 3a/lepKKa U MOoTepu paBHbl Hymo. OJHAKO KaK TakoBas MOJOOHAas Mepa MEPEeMbIYKH HE CYIECTBYET.
KanubpoBka nomxkHa NPOBOAWTCA IIPU HENOCPEIACTBEHHO COCOMHEHHBIX pa3zbeMax sl IOAKIIOUCHHUS
HCCIIElyEMOI'0 yCTPOMCTBA.
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Ta6mmma 17.2. Ciucok KOMIUIEKTOB KaTHOPOBOYHBIX MED.

Haumenosanue Ornucanue

He OIpCaACIICH MOI[CJ'IL KaJ'II/I6p0BO‘lHI>IX MCp C MACAIbHBIMH ITapaMCTpaMu

Agilent 85032B—-m Kommuiekt mep dupmsl Agilent 85032B, Bunka N-tuma 50 Om

Agilent 85032B—f Kowmmext mep dupmst Agilent 85032B, poserka N-tumna 50 Om

Agilent 85036B—m Kommekr mep dupmbl Agilent 85036B, Brika N-tumna 75 Om

Agilent 85036B—f Kommiekt mep dupmbl Agilent 85036B, pozetka N-tuma 75 Om

Kommnekt mep 1 [11abyoH [Tt BBOJIA MTOJIB30BATENBCKUX TAPAMETPOB
Kommext mep 2 11Tab0H 1151 BBO/IA TTOJTH30BATEIILCKUX ITAPAMETPOB
Kommekt mep 3 11Tab10H 1151 BBO/IA TTOJTH30BATEIILCKUX ITAPAMETPOB
Kommekt mep 4 111a6J10H [Tt BBOJIA MOJIB30BATEIBCKUX APaMETPOB
Kommuekt mep 5 [11aGyioH JyUTsi BBOJIA MOJIB30BATENBCKUX TAPAMETPOB

17.12 BplInoHEHUE KaTHOPOBKH.

17.12.1 JIns BBINOJHEHUS KaTuOpPOBKH CIyXUT KHomka «KamuOpoBka», koTopas
OTKPBIBAET INAJIOTOBOE OKHO (pUCYHOK 17.1).

k|
—Bxoad ——— [ BxoaB— ] [ CXEMA NoAENHHEHHA
& [ fepen. & [ Mepem.
& v K3 e [ K3
o [ o o [
# [ Harp. & [ Harp.
— MapaMeTpkl CKAHMPOESHHA:
™ MonHaA nonoca
% TeryluMe YCTAHOEKH
— KoMnnekT Mep:
He onpeaensy j | [V CoxpaHATE MewAY SanyCran;
Fanubp. H sakp. | ZOpocHTE S3aAKPEITE
| A:RS | B: Hewnfi, | MapameTpe: 0,3-1300 MMy 401 Nk 3000 M
| FoMnnekT Mep: He onpeaeneH | AdaTauepena: 15.03,2005 17126

Pucynoxk 17.1. JInanioroBoe 0KHO KaJuOpPOBKH.

17.12.2 Tlepen mpoleaypoil KaTHOPOBKH HEOOXOIMMO YCTAHOBUTH TPEOyEMBIH
pexum m3mepenus (m. 9). Pexxum u3MepeHHs ompenenseT B Mpoleaype
KaJTMOPOBKU JIOCTYITHBIC KAJIMOPOBOYHBIC MEPBI.
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17.12.8
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B oxne xanmuOpoBku Ha maHensx, o0o3HaueHHBIX «Bxom A» u «Bxox B»
COJZIepKAThCS HAUMEHOBAHMSA KaJMOPOBOYHBIX MEp KOTOpPhIE MOTYT OBITh
WCIIOJIH30BaHbI I KAJIMOPOBKHA COOTBETCTBYIOIIETO BXOA:

— «llepem.» — Mepa nepembIuKa;
— «K3» — mepa kopotkoro 3ambikanus (K3);
—  «XX» — Mepa xogaoctoro xonaa (XX);

- «Harp.» — MCpa CoriiraCoBaHHas Harpys3ka.

Jlis ocyIlecTBlIeHHs] KaJMOPOBKM C IOMOIIBIO OAHOM KaluOpOBOYHOM
Mepbl HEOOXOIMMO  CcOoOpaTh CXeMy KalHMOpOBKH, TOCTaBHTH OTMETKY
OKOJIO O00O3HaueHusi Mepbl, M HaxaThb KHoONKy «KamubpoBare», 1160
«Kamubp. u 3akp.». [TocneaHss KHOMKa 3aKpbIBAa€T OKHO KaTHOPOBKHU TOCIIE
OKOHYaHUS KaJINOPOBKHU.

B mpaBoit yactu oOkHa KaJIMOPOBKM WHIUIUPYETCS CXeMa KaJTHOpPOBKH.
Cxema KamuOpOBKM OTpakaeT TMOJKIIOYEHHE KaauOpOBOYHOW MepHlI,
OTMEYEHHOH B JIEBOI YACTHU OKHA.

WNuaukarop cieBa OT OTMETKM C HAUMEHOBAHUEM KalIHOPOBOYHOM MEpHI
oTo0pakaeT HAIMYKME KaTHOPOBKH /ISl TaHHON MEpBHI.

[Tanens «IlapameTpbl CKaHUPOBaHHS» IMO3BOJSET 3a/aTh IAPAMETPHI
JaCTOTHOTO CKAHHPOBAHHSI BO BpPEeMsS KAIMOPOBKH: B IOJTHOW paboueit
MOJIOCE YacTOT, JIMOO MCIOJIb30BATh TEKYIIUE MapaMeTPbl aKTHBHOTO OKHA
uHauKanuu (m. 17.9).

@nar «CoxpaHATh MEXAY 3allyCKaMiU» BKIIOUAET PEKUM BOCCTAHOBJICHHUS
KaJTMOPOBOK TP CJICTYIOIIEM 3aIrycke mporpaMmsl (1. 17.10).

Knonka «COpoc» ciyxur ans copoca (OTMEHbBI) paHee MpPOBEACHHBIX
KaJTMOPOBOK.

17.12.10 ITanens «KoMmmiekT Mep» CIy>KUT Ui BIOOpa KOMIUIEKTa KAIUOPOBOYHBIX

mep (m. 17.11). Kuomka «...» cmpaBa OT HaWMMEHOBAHHS KOMILJIEKTa
KaJTMOPOBOYHBIX MEp OTKPBIBAET OKHO BBOJIa / KOPPEKTUPOBKHU MApaMETPOB
KOMIIJICKTa KaJII/I6pOBO‘-IHI)IX MCD.

17.12.11 B HmwkHel 4YacTH OKHa KalUOPOBKM WHIUIMPYIOTCS CTPOKU CTaTyca

neicTpyromeid kanuOpoBku. OHM coliepkaT HHPOPMAIMIO O METOJIE
KaJTMOPOBKH JIJISl KAXKIOTO BXOJ14, UCTIOJIB3YFOTCS CICIYIOIIME COKPAIICHHS:

RS KannbpoBka yacToTHOH HepaBHOMEPHOCTH oTpaxkeHusi, Mmepa K3

RO KannbpoBka yacTOTHOH HEpaBHOMEPHOCTH OTpaXKeHusl, Mepa XX

RS+L KannbpoBka yacTOTHOH HEPaBHOMEPHOCTH OTPaKEHUS U
HanpasieHHocTH, Mepbl K3 u Harpyska

RO+L KannbpoBka 4acTOTHON HEpaBHOMEPHOCTH OTPaXKECHUS 1
HanpasyieHHOCTH, Mepbl XX u Harpyska

F1 OnnronoproBas kanudpoBka, Mepsl K3, XX u Harpyska
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RT KannbpoBka 4acTOTHON HEpaBHOMEPHOCTH IIepelaun
ER KannbpoBka 4acTOTHOH HEPAaBHOMEPHOCTH pacIINpeHHAas
He xn6p.  KanmmbpoBka He mpoBeneHa

17.12.12 Kpome yka3zaHHOHW BbIllie WH(OpPMAIIMK, B CTPOKE CTaTyca JIEHCTBYIOIICH
KaJMOpPOBKM MHIMLMPYIOTCS YCIOBHSA, B KOTOpPHIX ObLIa HpoBelacHA
KauOpOBKa: MapaMeTpbl CKaHMPOBAHHWS, HaMMEHOBaHHE KOMILIEKTa Mep,
7aTa ¥ BpeMsi KalTmOpOBKH.

17.13 BBOX M KOPPEKTUPOBKA MapaMeTPOB KOMILIEKTa KaTMOPOBOYHBIX Mep.

17.13.1 [ns BBoJa M KOPPEKTUPOBKHU IMApaMETPOB KOMIUIEKTa KAJIMOPOBOYHBIX MEP
CITy’KUT CHELUANIbHBINA pefakTop (pucyHoK 17.2), KOTOpBIA OTKpPHIBACTCS U3
OKHa KaJMOpOBKU. PemakTop CiIyXuT IJIs BBOJIA UYMCJIOBBIX MapaMeTpoB
MOJIEJIN, ONUCHIBAIOIIECH KaTUOPOBOYHBIE MEPHI.

£

HaMMEHOEAHHE KOMNAEKTa Mep: I.ﬁ.gilent S50352E-m

THN MepEl K3 nK |Har|:|';.f3|<a MepeMelHKa |

HammeHoEaHHE Qpenim) Load Thru

0 [e-15 @] 0 119,09 0 1]

C1[e-27 mTu] 0 36,935 0 n

CZ [e-36 mTu~z2] 0 26,255 0 1

3 [e-45 ®Tu™~3] 0 5,5136 0 1

LO [e-12 FH] 0 0 0 n

L1 [e-24 MHfTw] 0 ] 0 1

Lz [e-33 MRTu™~2] 0 ] 0 1

L3 [e-42 MHfTu™~3] 0 ] 0 1

Offset Delaw [nc] 0,093 0 0 1]

Offset Z0 [On] 49,992 a0 S0 a0

Offset Loss [MOmfc] (0,7 0,7 n,7 0,7
BOCCTaHOEMTE [MPHMEHKHTE

Pucynok 17.2. OxHO peakTopa napameTpoB KaIuOpOBOYHBIX MED.

17.13.2 Jlns ommcaHus KaTHOPOBOYHBIX MEpP HCIOIB3YIOTCS JBE MOJEIHU: OJHA
monens Mepbl orpaxenus (K3, XX, CornacoBaHHas Harpyska), BTopas
Mozenb Mepsl nepenaun (Ilepempruka). YkazaHHble MOJENIH IIPEICTaBICHbI
Ha pucyHkax 17.3 u 17.4 onucaHue HUCNOIB3YEMbIX B MOJEIN YHUCIOBBIX
IapaMeTpoB J1aHbl B Tabnuue 17.3.
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IInockocts

KaJIHOpOBKH
. it
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| t, | |

Pucynok 17.3. Moaens mepsb! otpaxkenus (K3, XX, CorinacoBanHasi Harpyska)

IInockocTh IImockocTh
KaJIMOpOBKU KauOpOBKU

! |

! R, l

| 1

—{ +———

! |

| 1

| 1

| 1

! Zy |

[ ®

| 1

: t |

! |

Pucynoxk 17.4. Monens mepsl iepeaaun (Ilepembruka)

Tabnuua 17.3. [TapameTpbl MozienH KaauOpPOBOUHBIX MEP.

ITapamerp

(o6o3HaUYeHUE B

Onucanre napameTpa MOJETH OTpaKEeHHs U Mepeaadn

porpamMmme)

Zo HMiieaance TMHUAYK TEpEaavd MEKAY IUIOCKOCTHIO KaTHOPOBKH H
omnpeaeageMor Mepoii. OOLIYHO OH YCTaHABIMBAETCSI PABHBIM

(Offset Zo) el p y P

XapaKTCPpUCTHUUYCCKOMY UMIICAAHCY (BOJ'IHOBOMy COHpOTI/IBJ'IGHI/IIO) CHUCTCMBI.
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t; Bpewms 3agepxku (31ekTpryecKas IJIMHA) IMHAN TIepeladn MEeXIy

(Offset Delay) TUTOCKOCTBIO KaJTHOPOBKH M OIpeernsieMoit Mepoii. Onpenensercst Kak BpeMst
pacnpocTpaHeHHsl CUTHaA B OIHY CTOPOHY (B CEKYH/AaxX) OT IIJIOCKOCTH

KaTMOPOBKH IO MEPBI OTPAKEHHUS UM 0 BTOPOH INIOCKOCTH KaTHOPOBKH.

3anepikka U1 KaKIO0H Mephl MOXKET OBITh ITOJIy4YeHa IyTeM U3MEPEHUS WIN

MaTeMaTUYECKUM JEJIEHHEM TOYHO M3BECTHOM (PU3MUECKOil TMHBI Ha

CKOpPOCTbh paclpOoCTpaHEeHUsl CUTHAJA.

Ry [lorepu B MuHMY Tepeadyn MEXKIY IIOCKOCTBIO KaTHOPOBKHU U

(Offset Loss) orpenensieMoil Mepoil 3a cueT ckuH — 3¢ddekra npu pacnpocTpaHeHHH
cursana B onHy ctopony. [lorepu onpenenstores B enuanuax [Om/c] Ha

ygactrote 1 [T, [loTtepu B kannOpoBOYHOM Mepe ONpeeItoTCs ITyTeM

U3MEpEHUs BpEMEHH 3alIepPiKKH t, [¢] u moTeps L[ab] Ha wacTore 1 I'T1.

W3mepenHble 3HaUE€HUS MOJCTABISAIOTCS B GOPMYITY:

L[oB] - Z,[OM]
4,3429[05] - 1 [c]

R, [Om/c] =

C KpaeBast eMKOCTh MEPEI XOJIOCTOTO X0/1a, BBI3BIBAIOINAS CABHT (ha3bl

(C0, Cl, Koa(uImenTa OTPaEHH Ha BLICOKHX HaCTOTAX. Mopenb KpaeBoil eMKOCTH
OMHCHIBaETCS (PYHKITUECH YaCcTOTHI, B BUJE TIOJTMHOMA TPETHETO MOPSIKA:

C2,C3)

C=Cy + Cif + Cof?+ Csf’ e
f : gacrora [['m]
Co...C5 — k03 puLIHEHTH TOTUHOMA.

PasmepnocTh: Co[®P], Ci[D/T1], Co[D/T1?], C[®/1’]

L [Mapa3uTHas UHIYKTUBHOCTH MEPhI KOPOTKOTO 3aMbIKAHHS, BBI3bIBAIOIIIAS
(LO, LI, CIIBUT (1)21355 Kod(umEeHTa 0TpakeHNs Ha BEICOKHX HaCTOTax. Mopens

Mapa3suTHOW MHAYKTUBHOCTH OMUCHIBACTCS (DYHKIIUCH YacTOTHI, B BHJIC
L2,L3) MOJIMHOMA TPETHETro MOpPsIAKa:

L=L, + Lif + Lof* + Lsf’ ,rze
f : vacrora [['1]
Lo...L; — k03 unuenTs noauHOMa.

Pasmeprocts: Lo[TH], Li[T/Tu], Lo[Tw/T1’], Ly[a/l'1’]

17.13.3 OxHO pemakTopa MapamMeTpoB KOMIUIEKTa KAIMOPOBOYHBIX MEp IO3BOJISICT
BBOJUTH YHUCIIOBBIE TMapaMeTpbl MOJIEIH, HW3MEHSATh HAMMEHOBaHUE
KOMIUJICKTa MCP. HpI/I HGO6XOILI/IMOCTI/I MOKHO BOCCTAHOBHUTBH IIapaMCTPbI
MPEIONPECIICHHbIX ~ KOMIUIEKTOB ~ MEp €  TOMOIIBI0  KHOMKHU
«BOCCTaHOBUTHY.

18 TecTupoBaHme yCTPOMCTB ¢ MPeoOpa3oBaHNEeM YaCTOTHI.

18.1 B nmaHHOM paszene OMUCHIBACTCS METOJ HM3MEpPEHHs MOIyJs Kod(pQuIeHTa
npeoOpa3oBaHusl YCTpOICTB ¢ mnpeoOpa3zoBaHueM 4YactoThl Cpi. JlaHHBI MeTox
MO3BOJISIET TECTUPOBATH YCTPOIMCTBA C MEPEHOCOM YaCTOTHI M YMHOKHTEIH YaCTOTHI
6e3 nomosHUTENbHOrO obopynoBanus. Ilepexon B pexum wusmepenus |Cyl
IPOM3BOJIUTCSI B COOTBETCTBUU C ITyHKTOM 9.
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18.2

18.3

18.4

18.5

18.6

18.7

18.8

18.9

Merton umsmepenus |Cpi| 3akimroyaeTcss BO BBEJICHUU CMEIIEHUS MEXIy YacTOTOM
HACTPOWKU MPUEMHHKA — U3MEPUTENSE M YAaCTOTOM T'€HEepaTropa CTUMYIHPYIOILIErO
curHana. Ilpu sTOM  mOpUeMHHK — u3MepuTenb «A» Wi  «B» Moxer
UCIIOJIb30BaThCA JJISI TpPUEMa BBIXOJHOIO CHUTHAJIa MCCIEIyEMOTO YCTPOWCTBA.
BuyTpeHHuii NpUEMHHK — H3MEpUTEIb CTHUMYJIUPYIOLUIETO CHUTHaja HE MOXET
UCIIOJIb30BAThCA JJISI U3MEPEHMsI, TaK KaK HE COBIAJAET €ro 4acToTa HACTPOWKH.
OtcyTcTBHE M3MEPEHMH CTUMYJIUPYIOLUIET0 CHUTHajla OrpaHUYMBAET H3MEPEHUS
ycTpoiictB ¢ mpeoOpazoBanueM uactorel B MKKIT «O630p — 103» Tonbko
aMIUTUTYTHBIMU ~ XapakTepuctukamu. M3mepenus ¢aszer u ['B3  ycrpoiictB ¢
npeoOpaszoBanueM yactoTsl B UKKII «O630p — 103» 0TCyTCTBYIOT.

ITox ycTpoiicTBaMu ¢ MEPEHOCOM YAaCTOTHl B JIAHHOM PYKOBOJICTBE MOHUMAKOTCS
YCTPOICTBA, OCYILIECTBIAIONINE TPE0Opa30BaHNEe YaCTOTHI BUA:

feeix = fBx = T, e fr — yacTora rerepoauHa B cirydae OJJHOKPATHOTO
npeoOpa30BaHUsI YaCTOTHI, TUO0 PE3yIbTaT CYMMApHOTO ITPeoOpa3oBaHUs
qaCTOTHI.

[Ton yMHOXHUTENSIMH 4acTOTHl B JaHHOM PYKOBOJICTBE IOHHMMAIOTCA YCTpOMCTBa,
OCYIIECTBIISIONINE TTPEe0Opa30BAHUE YACTOTHI BU/IA:

fBeix = N X fBx, rme N — k0o3pdUIUeHT yMHOKECHHS.

HeoOxoauMpiM  ycrioBHeM JJisi TPUMEHEHHS] OMHMCHIBAEMOTO METOJA  SIBIISCTCS
MoTaaHNe BXOTHOW U BBIXOJHOM YacTOT HCClieayemMoro ycrpoiicta (fBx u fBbIX) B
pabounii 1uana3oH 4acToT npuodopa.

[Ipy TecTupoBaHHM yCTPOMCTB C MEPEHOCOM YAaCTOThI, CMEUIEHUE MEKIY YaCTOTOH
HNPUEMHUKOB U TE€HEpaToOpa CTUMYIHUPYIOLIEr0 CHTHajla YUCICHHO paBHA 4YacTOTE
reTepo/iiHa HCCJIEeIyeMOro YCTpONCTBa — fr, wam cyMmapHOW wyacToTe
npeoOpa3oBaHusl, €CIAM HCCIEAyeMOe YCTPOICTBO HCIONB3yeT Oojee dYeM
OJIHOKpaTHOEe mpeoOpa3oBaHHe. 3HAYEHUE BEJIMYMHBI CMEIIEHUS BBOAUTCS
IIOJIB30BAaTCJIEM B CIICIUAJIBHOC ITIOJIC.

[Tpr TecTUpPOBAHWM YMHOXHTEJEH YacTOTHI, YacTOTa NMPUEMHHKOB M TE€HEpaTopa
CTUMYJIMPYIOIIETO CHUTHAJA CBSI3aHBI MEXKIY CO00H KOA()(PHUIMEHTOM YMHOXXEHUS —
N. 3nauenue k03 UIMEHTa YMHOKEHHUSI BBOJUTCS TOJIB30BATEIEM B CIICIIUATIEHOE
OJIE.

HUKKIT «O630p—103» wmMmeer (yHKIMIO aBTOMAaTHUYECKOW IOIACTPOMKH YaCTOTHI
CMCIICHUA HpI/I TGCTHpOBaHI/II/I yCTpOfICTB C HepeHOCOM YaCTOTHI. ABTOMaTI/I‘-IeCKaH
MOJACTpOKa ocymiecTisieTca B npenenax +200 kI’ oT 3aaHHON TMOJIB30BaTEIEM
YaCTOThI CMEILIEHHS.

Jlis  TecTUpOBaHUS YCTPOHCTB C TPEeoOpa3oBaHWEM YacTOTBI HCIIOJIB3YIOTCS
CIEeIyIOIIMEe 2JIEMEHTHl HAa MaHeNd YIpPaBIIEHUS CUTHAJIBHBIM T€HEpAaTOPOM: MOJie U
KHOIIKa ¢ Haamuceio «rer. (MI'm)» wmmm «x muOoxk.». Ilome cmyXut st BBOAA
YHUCIIOBOTO 3HAYEHMsI 4YacTOTHl CMEIICHUS, KOTOpas paBHA YacTOTe TeTepoauHa
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HCCIIeayeMoro ycrpoiictBa — T, nubo mis BBoga koddduimenta yMHOKeHUs — N.
Yacrora BBoauTCS B MI'1I, ¢ TOUHOCTBIO 710 6 3HaKOB Tociie 3ansaToi (1 I'm).

18.10 KHomka CiyXWT [J9 BbI30BAa MEHIO YIPABICHHUS PEKUMOM TECTUPOBAHUS
YCTPOKCTB ¢ peoOpa3oBaHueM 4acToTsl (puc 18.1).
# [lpenbpazosanke | Fo-Fr |
Mpeobpazoearke Fo + Fr
¥MHO#EHHE M x o

MporzeecTH AN oAHOKPATHO

Sanyck, Al Kakaele 3 cex
Janyck AN kaskaee 10 cek
Janvek AMH Kasakee 30 cex
Sanwek AMY kaxaee 100 cex

Puc 18.1. MeHto pexxuMOB TECTUPOBAHHS YCTPOMCTB C MPEe0Opa30BaHUEM YaCTOTHI.

Tpu nepBbIX MyHKTa MEHIO CIIyXaT JUIsl 3a/1aHus BUJa npeoOpa3oBaHus BXOAHON
YaCTOThI B UCCIIEYEMOM YCTPOMCTBE:

—  IYHKT «mpeoOpa3oBanue | fc — fT |[» oTMedeH, eclii OCyIIECTBIsETCS
MEPEHOC YaCTOThl Ha BEJIMYHMHY T C BBIAECTICHUEM Pa3HOCTHOM YaCTOTHI
OveHMi BXOJTHOTO CUTHAJIA M T€TePO/IHHA.

—  TOyHKT «mpeobOpa3oBanue fc + fr» oTMedeH, ecnu OCyHIeCTBISETCS
NEePeHOC YacTOThl Ha BENMYUHY T C BBIIEIEHHEM CYMMapHOW 4acTOTHI
OMeHui1 BXOJTHOTO CUTHAJIA ¥ TETEPOIMHA.

—  nyHKT «YMmHOxkenue N X fc» oTMeueH, eciim OCyLIECTBISETCA
YMHOKE€HUE BXOJAHON YaCTOTBHI.

18.11 Ilynkr meHwo «mpousBectd AIIY OIHOKpATHO» CIy>)KUT JJIsl OCYLIECTBIICHUS
pa30BOM aBTOMATHYECKOM MOJACTPOMKM 4YacTOThl cMmelieHus. llepen 3amyckom
npouenypsl AITY B mone «rer. (MI')» gomkHa OBITH BBEJIEHA YaCTOTA TETEPOIUHA
HCCIIeAYyeMOro ycTporcTBa ¢ omuOkoi, He mpebimatonieii £200 k[, TounocTs
ONpeAeNeHUs] YacTOThl TeTepOoAMHA YCTPOWCTBA IO OKOHYAHUM  IUKJIA
aBTOMOJCTPOWKH 3aBHCHT OT IIOJIOCHI TEKYLIET0 HM3MEPHUTEIBHOTO (QWIBTpa U
npuBeseHa B Tabnuie 18.1.

Tabmuia 18.1

[Tomoca n3mepurensHOro GUiIbTpa: TunoBast ommuOKa ONpeIeICHUS YaCTOTHI
TeTepOINHA:

10 xI'g 500 I'g

3kl'g 50T

1 xI'x 15T
300 I'ig 5T

100 I'rg 2T

30T 1T

45



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

18.12 ABTOmojaCTpoOiika OCymIeCTBIsACTCS Ha (DUKCHPOBAHHOW YACTOTE HMCIBITATEIHLHOTO

18.13

reaepatopa  (BXOJHOW  4YacTOT€  HCCIEAyeMOro  yCTpOWCTBa),  KOTopas
ABTOMATHYECKH YCTAHABJIIMBACTCSI HA IEHTP TEKYIIEro YacTOTHOTO IHMaIia3oHa.
[Toaromy miist paboter AITY BaxkHO, 4TOOBI YaCTOTHBIN JAMANa30H ObUT YCTAaHOBJICH
Tak, 4YTOOBI €ro IIeHTpaJbHAas 4YacTOTa IMOMaJajia B IIOJIOCY MPOIYCKaHUS
YCTPOMCTBA.

ABTOMaTHYECKasg TMOJCTPOMKA YacTOThl MPU TECTUPOBAHUU YCTPOMCTB C
NEPCHOCOM 4YaCTOTBI MOKCT OCYLICCTBIATHCA NCPUOAUYCCKHU, YCPC3 SaﬂaHHBII‘/’I
MHTEPBAJl BpEMEHH C TOMOIIbIO COOTBETCTBYIOLIUX ITyHKTOB MEHIO.

19 CoxpaHeHue pe3yJbTaTOB H3MepeHUH B daiiie.

19.1

19.2

19.3

PesynbpTaTel u3MepeHHii MOKHO COXpaHHUTH B (paiiie B TekcToBoM Buue. B caiine
COXPAHSIFOTCS] YUCJIOBbIE 3HAYEHUS] YAaCTOThl U U3MEPEHHBIE MMapaMETPhl JUIsl KaXKIOU
TOYKU CKaHUpOBaHMA. VI3MepeHHbIe mapaMeTpbl MOT'YT ObITh COXPAaHEHbI B OJTHOM U3
JIByX BUJIOB:

- 3HAUEHHS, IMOCTYMAIOIIMe OT KAaHAJIOB MHIUKALMU (IBa YHCIOBBIX
napameTpa), HauMEHOBaHUE, €UHUIIBI M3MEPEeHHs] U (popMmaT 3aBUCAT OT
HACTPOMKHU KaHAJIOB MHAUKALUU;

—  HUCXOJIHBIC 3HAYCHUS, MMOCTYMAIIIUE OT U3MEPHUTEIBHBIX CEKIHH (YeThIpe
gucna) ammouTyaa (nb) u gasza (pam) Kakaou CeKIUU.

B 3aronoBok (aiina momemiaroTcss CTPOKM  KOMMEHTApHEB, CoOJepiKallue
UHPOPMALIMIO O HAcTpoikax mnpubOopa (YaCTOTHBIA [UAMa30H, YHCIO TOYEK
CKaHUPOBAHMUS, 3aKOH CKaHUPOBAHMS U Apyrasi uH(opMarys).

Jniss  coxpaHeHHsT pPE3yJibTaTOB HW3MEPEHHWH B (aiijie CIy)XUT MYHKT MEHIO
«Daiin/Coxpanums...». OH OTKpbIBaeT nuanor puc 19.1.
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' COHpaHWTL pE3Y o |m] |
HMraa tatina I |
— MoTouHuk ganHes ——————— P opraaT AaHHED
[v OkHol [ OkHo2 3HaKOE NocAe SanATo |Ei
[ OkrHo 3 [ OkHo 4 CUMEDN pasgenqTet |

[~ Pasmewars & 1 konoHEY

[ HeofipatoTaHHEIE HEMEPEHWA B B e TR

—v CTaHoapTHEN Kordr-eHT 3pHil

MCnoNeE0EaTE CHEEDN KORAREHT 3pI4A I.:

— MNonb30EaTEbCKHA KorMEHT 30HIA

CoxpaHuTE OTHEHUTE |

Pucynok 19.1. Jluanor coxpaneHust pe3yJbTaTOB U3BMEPEHUM.

19.4 Tlone «mms daiinay 1 KHOTMKA CIIpaBa OT HETO CITy>KaT JIJIs 3aJlaHus UMEHH (aiina.

19.5 Tlanenb «VICTOYHUK AAHHBIX» MO3BOJSET yKa3aTh B KAayeCTBE MCTOYHUKA JaHHBIX
KaHaJIbl UHIUKAINH, MO0 UCXOHBIC H3MEPEHUS, MOCTYAIONTUE OT U3MEPHUTEIBHBIX
cekuuil. Eciiu nocrasiensl oTMETKH «OKHO 1» ... «OKHO 4», TO JaHHBIE IOCTYIAIOT
OT KaHAJIOB HWHJMKAlMM COOTBETCTBYIOIIMX OKOH. Eciam mnocTtaBieHa OTMETKa
«Vcxoaupie U3MepeHus», TO JaHHBIEC MOCTYNAIOT OT U3MEPUTEIIbHBIX CEKLIUMN.

19.6 Tlanenp «@opmMat JaHHBIX)» yNpaBisLeT (popMaToOM BBIXOAHOTO (aiina:
- 1oJie «3HaKOB I1OCJE 3aMsTON» 3a1a€T TOYHOCTh BBIBOJUMBIX JaHHBIX.

— mone «CuUMBOJ pa3fenuTeNb» CIOYXKUT Ui 33JaHusl  CHMBOJIA,
pa3lesIIoero KOJIOHKH JaHHBIX, NP MPOITyCKE JAHHOTO HOJS KOJOHKU
pa3AemnstoTCs MpodeIamH.

—  orMmetka «Pa3memiate B 1 KOJOHKY» YIpaBisieT pa3MeIleHHEM JaHHBIX B
OJIHY KOJIOHKY, JIMOO HECKOJIBKO (TP WJIM TSATh — JIsi HeoOpabOTaHHBIX
u3Mepenuii). [lpu pasMerieHuu JaHHBIX B OJIHY KOJIOHKY CHadvaja
BBIBOJIUTCSI MAaCCHB YacCTOT, 3aTEM MAacCHUBHI m3MepeHui. [Ipu pa3memenun
B HECKOJIbKO KOJIOHOK, B KQ)KJIOW CTPOKE BBIBOJISTCS 3HAUYCHUS MTApaMETPOB
OJTHOM TOYKH — YaCTOTa, 3aT€M U3MEPCHHSI.

- OTMECTKa ((BBIBOI[I/ITB YHUCJIIO TOYCK» YHPABJIACT BHIBOAOM YHCJIA YACTOTHBIX
TOYECK IIEPE€ MaCCMBOM JJaHHBIX.

19.7 Ormerka «KoMMeHTapuii 1O yMOMYaHHUIO» BKJIIOYAaeT B (aill KOMMEHTapHid,
comepxamuii tun (¢daiina, matry u Bpems (opmupoBaHus Qaiiia, HOMEpP OKHA
MHAMKAUKU. 15 KaX1oro HoMepa OKHAa MHAMKAIMM BBIBOJSATCS: MUHUMAaJIbHAsA U
MakCUMallbHas 4acTOTa CKAaHUPOBAHMSA, 3aKOH CKAaHUPOBaHMs  (JIMHEHHBIH,
JorapupMHUECKUil U Ap.), yrcio Touek, napamerpbl KMH — HanMeHoBaHue pexxuma
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19.8

19.9

HN3MCPCHUS, HANMCHOBAHUC I/I3MepI/ITeJ'II>H0ﬁ CCKIIMM, HaJIM4YHue Kann6p0131<n,
CMCIICHHUEC, CIJIa>)KKUBaHUC.

[Tone «Mcnonp30BaTh CHMBOJI KOMMEHTAPHUsS 3a1a€T CUMBOJI, CJICIYIONINI B Hayaje
KQKJI0M CTPOKH KOMMEHTapHSI.

[Tone «Ilonmp30BaTeNbCKUNT KOMMEHTAPH MO3BOJISET JOOABUTH IMOJIH30BATEIHCKHMA
KOMMEeHTapuil K (aiiny. CUMBOJI KOMMEHTapus JI0JKEH BBOJAUTCS IOJIb30BATEIEM B
Havaje KaXJI0l CTPOKH.

20 YcranoBka npudopa B Ha4YaJIbHOE COCTOSIHUE.

20.1

Hns ycranoBku MKKIT «O630p — 103» B HavalbHOE COCTOSIHHE CIY)KHT ITYHKT
«Hacmpoiixu/Hauanenas ycmanoeéxka». B HaualbHOM COCTOSIHUM HpUOOp HMEeT
cieayromue napamerpsl (Tadmmia 20.1):

Taomuua 20.1. HayansHOE cocTosiHME

[Tapametp 3HaueHne
Pexxum n3mepenns Bxom A: Sy
Bxon B: Sy
Uucno OKOH HHIMKALKUU Omno (Ne 1)
Jlmana3oH 4acToT 0,3 -1300 MI'y
Pexxum ckaHupoBaHus JIMHeNHBIN, MOBTOPSAIONIMICS 3aITyCK
Hucno Touek 401
WzmeputensHblil GUIBTp 3000 I'g
ITapamerpsr KITH Ne 1 [Tapamerp: Si; Bxog A

dopmat: AMIUIHTY A B JIoT. MacmTabe (nb)
Tpacca Ne 1: Brmtouena, macmtad ot —100 mo 0 n1b
Tpacca Ne 2: BeikimoueHa, macmtad ot —10 go 0 nb
CriaxxuBaHue: BEIKITFOYEHO

Cwmemienue: 0 nb

[Tapamerpsr KMH Ne 2 [Tapametp: Sy, Bxoa B

dopwmar: norapupmMudeckas aMIumTyna (ab)
Tpacca Ne 1: Brmrouena, macmrtad ot —100 mo 0 n1b
Tpacca Ne 2: BeikiIroueHa, maciTab ot —10 no 0 nb
CrnaxuBaHHe: BBIKIIIOUECHO

Cwmentenue: 0 1b

Kammbposka Ta6muib! KaTuOpPOBOK — COPOITICHEL.

21 CoxpaHeHue HACTPOEK B (aiiie.

21.1

B UKKIT «O630p — 103» uMeeTcsi BO3MOKHOCTh COXPAHECHUs pabOYMX HACTPOEK B
daiine. B daiise HacTpoeKk COXpaHSIOTCS MMapaMmeTpbl BCEX TaHEJCH YIpaBICHHS,
MapKepsl TPAcC U APYTe MapaMeTphbl TEKYIIEro ceanca padboThl.
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21.2

21.3

Huist COXpaHCHHS paboumnx HACTPOCK CITYy)KUT MyHKT MEHIO
«Hacmportixu/Coxpanums...». OH OTKpbIBaeT AMATOT IS 3aJaHusl UMEHU ¢aiina u
Manky JUis COXpaHeHHWs HacTtpoek. [lo ymomdanuio (aiily HacTpoeK HMeeT
pacmupenue cfg.

Jns  3arpy3kd  paHee COXpPaHEHHBIX HACTPOCK  CIY)KAT IMYyHKT  MEHIO
«Hacmportixu/3azpysume...». OH OTKpBIBa€T AUAJIOT JUIS 3aJaHHs UMEHHU U TMaIKH
daiina s 3arpy3Ku HaCTPOEK.

22 ABTOMATH4YeCKOE COXpPaHEHHE HACTPOeEK MOCJIeIHEer0 ceanca padoThl.

22.1

22.2

Pexxum aBTOMAaTHYECKOTO COXPAHEHUS HACTPOEK CIYKUT COXPaHEHHsI HAaCTPOEK
nocieAHero ceanca pa®oTel. Ecnu maHHBIN peXuM BKIIOYEH, TO TPU 3aIlycKe
MporpaMMbl aBTOMAaTHUYE€CKH BOCCTAHABIMBAIOTCS HACTPOMKH TMOCIEIHETO CEaHCa.

BritoueHne pexuMa aBTOMATHYECKOTO COXPAHEHHUS HACTPOCK IPOU3BOIMUTCS W3
nyHKTa MeHio «Hacmpoiiku/Aémocoxpanenue». Bo BKIIOYEHHOM COCTOSIHUH
JAHHBIA MyHKT MEHIO OTMEUEH rayioukoi. [lJis cOXpaHeHHsT HACTPOEK MOCICIHETO
ceanca paboThl B pabodeii marke nmporpaMmbl 3aITUCHIBACTCS Ayl ¢ ompeaeieHHbIM
umeHeM — Last.cfg.

23 IleuaTs rpaduxos.

23.1

23.2

233

s medatu TpadUKOB CIYXKHUT IMyHKT MeHIO «@aiin/[lewams...». OH OTKPHIBACT
OKHO TPEBAPUTEIBHOTO MPOCMOTPA IMEYaTH, U3 KOTOPOTO OCYIIECTBISICTCS BBIBOJ
Ha TIPUHTEP.

Jliis ipeABapUTENBHOIO MPOCMOTpaA MEYaTH MCIOJIB3YeTCsa OJIHA U3 TPEX Mporpamwm,
B 3aBUCHUMOCTH OT HAacCTPOEK: BCTpOEHHas mporpamma mnedatd, Microsoft Word, u
CTaHJapTHas porpamma Juis npocMoTpa rpaduxu B Windows.

Bb16op mporpaMMmbl nedaTd U Apyrue HACTPOMKU IE€YaTH OCYILECTBIISIOTCS 4epes
NYHKT MeHI0 «@ailn/Hacmpotiku newamu. . .».

24 TloTHO3KPaAHHBIH PeKUM.

24.1

JUis mepeKitoueHusl OKHA npozpammbl B TIOTHOAKPAHHBIA PEXHUM CIY)KUT ITyHKT
meHto «Hacmpotiku/Ilonnsiti 3xkpany. OH MEPEeKITIoYaeT MporpaMmy U3 OKOHHOTO B
MOJTHO3KpaHHBIH popmar ¢ pazpemienrem §00x600.
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25 Mapkepsbl.

25.1

25.2

253

254

25.5

25.6

25.7

25.8

25.9

Mapkepsl city’kaT JUIsl HHAWKALUU YUCIIOBBIX 3HAYCHUN IapaMeTpPOB TPACCHI, TAKUX
KaK 3HA4YE€HHE M3MEepSEeMON BEJIIMYMHBI B YACTOTHOM TOUYKE, 3HAUYCHHE MaKCHMyMa
(MHHUMYMa) TPACCHI, IIEHTPAJIBLHON YaCTOTHI U MOJIOCH! (PUIBTPA U Jp.

B kaxIoM OKHE HHIMKAaUUUM MOXHO AaKTHBU3UPOBAaTh HEOTPAHWYCHHOE YHCIIO
MapkepoB. Mapkep uMmeeT LBET, COOTBETCTBYIOLIUN LBETY TPAcChl, K KOTOPOH OH
OTHOCHUTCs. Mapkep MOXKET IepeMenaTbCs MO MOJII0 OKHA MHIUKALWU C TOMOIIBIO
MBIILIH.

JloGaBieHre MapKepoB MPOU3BOAUTCA IO LIETYKY MPABOM KHOIKM MBIIIU Ha OKHE
MH/IMKallUU U3 IyHKTa MeHIo «/{o0aBuTh Mapkepy. M3MeHeHne napaMeTpoB MapKepa
IIPOU3BOJUTCS O LIEIYKY IPaBOM KHONKM MBIIIM HAa MapKepe W3 IMYHKTa MEHIO
«ITapameTpbl Mapkepa...».

[Tocne nobGaBieHnss HOBOrO MapKepa, a Tak K€ MPH U3MEHEHUH MapaMeTpoOB MapKepa
HOSABISICTCA JIMAJIOr YCTAHOBKHM IapamMeTpoB Mapkepa. B nuamore Heob6xonumo
3all0JIHUTh YHWCJIOBBIE IApaMeTpbl Mapkepa (HampuMep, YacTOTy YCTaHOBKH
mapkepa). Kaxxaplii Bua MapkepoB UMEET pa3IuuHblii HAOOp YHCIIOBBIX ApPaMETPOB.
B nuanore HeoOX0AMMO yKa3aTh HOMEP TPACCHI, K KOTOPOW OTHOCUTCSI MapKep.

VY nanenue oTaeapHOro MapKepa npor3BOJAUTCA 110 HIEIYKY [TPAaBOM KHOIKHM MbIIIU Ha
MapKepe U3 IYHKTa MEHI «YJaauTb MapKep». YJAJIEHHE BCEX MApPKEPOB
MPOU3BOJIUTCS MO ILIEITYKY MPaBOl KHOINKH MBIIIM Ha OKHE MHIWKAIIMUA U3 IYHKTa
MEHIO «Y JaJIUTh BCE MapKEPbD».

Mapkep «Yactota — ypoBEHB» CIYXHUT Ui WHAUKAIMM 3HAYCHUS H3MepseMOil
BEJIMUMHBI Ha 3aJaHHOI YacTOTE.

Mapkep «YpoBeHb — 4YacToTa» CIyXKHUT JUIsl IIOMCKAa YacTOTbl, HAa KOTOPOH
u3MepsiemMasi BEeIMYMHA COOTBETCTBYET 3aJlaHHOMY YPOBHIO. Mapkep HMHIMLHPYET
3HAUEHUE U3MEPSIEMOM BEJIMUMHBI U COOTBETCTBYIOILEE €EMY 3HAUYEHUE YaCTOTBHI.

Mapkep mnosnocoBoro ¢unbtpa (I1D) CcayXUT IS BBIYUCICHUS W WHIMKAIHH
napameTpoB [1D. Mapkep UHIUUIUPYET LHEHTPATIBHYIO YACTOTY MOJIOCHI IPOITY CKAHUS
[I®, 3nauenue nonocel nponyckanuss I[ID 10 3aJaHHOMY YpPOBHIO OTHOCHUTEIBHO
MaKCUMyMa 1 3Ha4€HUE U3MEPSAEMON BEJIMYMHBI HAa LIEHTPAJIbHOM 4acToTe.

Mapkep pexekroproro ¢wibrpa (P®) cayXuT Uil BBIYHCICHUS W WHIWUKAITUU
napametrpoB P®. Mapkep UHIUIIUPYET HEHTPATbHYIO YaCTOTY MOJIOCH 3arpaaeHUs
P®, 3nauenune nonocel 3arpaxiaeHus PO 1o 3agaHHOMY YpPOBHIO OTHOCUTEIBHO
MUHUMYMa U 3HaYCHHE U3MEPAEMOIl BEIMYMHBI HAa [IEHTPAJIbHOM YacToTe.

25.10 Mapxkep ¢unbTpa HU3KOH 9acToThl (DHY) Cy»KUT U1 BRIYUCIICHUS W WHIHKAIHH

napamerpo ®HY. Mapkep UHAMIHMPYET MOJIOCY MpOIycKaHus GuibTpa IO
3aJJaHHOMY YPOBHIO OTHOCHUTEJIBHO MaKCUMyMa, M 3Ha4eHHE H3MepsieMon
BEJIMYMHBI HA YaCTOTE MaKCUMyMa.
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25.11

25.12

25.13

25.14

25.15

25.16

Mapkep ¢unbTpa BbicOKON YacToThl (D®BY) ciyXuT aisg BBIYHCICHUS U
nHaukanuu napamerpos  @BY. Mapkep uHAuMnuUpyeT IMOJI0CY IPOIYyCKaHUs
¢unbTpa MO 33JaHHOMY YPOBHIO OTHOCHUTEJIIBHO MAaKCUMyMa, M 3HaueHue
U3MEPSAEMO BEIMUMHBI HA YACTOTE MAKCUMYMa.

Mapkep mnoucka MakCUMyMma CIYXHUT s TOMCKAa MaKCUMyMa H3MepseMoin
BCJIIMYMWHBI B 3aJaHHOM YaCTOTHOM JAualla3oOHEC. MapKep HHIUTUPYCT 3HAYCHUC
HU3MEPAEMOI BEJTMYMHBI B JAHHOW TOYKE M YaCTOTY.

Mapkep mnoucka MUHUMyMa CIyXKaT I IIOMCKa MHUHUMyMa U3MEpPSAEMOU
BEIMYMHBI B 33JaHHOM 4YaCTOTHOM Juana3oHe. Mapkep MHIULUPYET 3HA4YCHHE
U3MEpSEMON BEJIMYMHBI B IaHHOM TOYKE U YaCTOTY.

Mapkep mouCKa 3KCTpEMyMa CIYKUT Ul IIOMCKA 3KCTPEMYMOB H3MEpsSEMOM
BEJIMYMHBI B 33JJAaHHOM YaCTOTHOM JHana3oHE C y4eToM HoMepa 3kcTpemyma. [lox
HOMEPOM DKCTpeMyMa TOHHUMAETCSi €ro 3HAYUMOCTh B TMOpPSAKE YOBbIBaHUS
abCoMIOTHON BeMMYHHBI. Mapkep HHIUIUPYET 3HAYCHUE U3MEPSEMON BEIMYUHBI B
TOYKE IKCTPEMyMa M 4acTOTy. Eciii 3KCTpeMyMm He HaleH, MapKep UHIUIUPYET
MIPOYEPKH.

NmeroTest crepyromme OTIUYMS B METOJIMKAX TMOMCKAa MaKCUMyMa/MHHUMYyMa H
skcTpemyMa. [Ipu moucke MakcuMyMa/MUHMMYyMa HNPUHUMAIOTCS BO BHUMAaHHE
BCE TOYKU 33JaHHOI'O0 YaCTOTHOTO Juamna3oHa, BKIJtouyas KpailHue Touku. Ilpu
IIOUCKE HKCTpEeMyMa, HIIyTCsl TOUYKM nepernda (QyHKIUM, TIIe mnepsas
IPOM3BOJIHAS PABHA HYJIO. 3aT€M JKCTPEMYMBbI PAHKUPYIOTCA IO aOCOIIOTHOM
BEJIMYMHE, T.€. NEPBbII IKCTPEMYM — CaMblii 3HAYMMBII, BTOPON — CIEAYHOIINI
no yOsIBaHUIO U Tak fanee. KpaifHue TOUKM aMana3oHa HEe BKIIOYAIOTCS, €CIIH B
9TMX TOYKax IMepBass MpOM3BOAHAs He paBHa Hymo. I[losTomMy Touka
MOJIO’KUTENBHOIO AIKCTPEMYMA, MOXKET HE COBIA/ATh C TOYKON MaKCUMyMa.

Mapkep u3MepeHusi HEPABHOMEPHOCTH H3MEpSIeMOil BEIMYMHBI B 33JaHHOM
YacTOTHOM Juana3zoHe. Mapkep MHIMLIUpPYET 3HAYEHHE HEPaBHOMEPHOCTU
U3MEPSIEMOM BEJNMYMHBI, 3HAUYEHUE CPEJHEro YPOBHA M KpallHUE YaCTOTHI
JMara3oHa U3MEpEHNUsI.

Mapkep mneperpy3Kd CIy>KUT A MHAWKALMA CTEHeHH MPUOIMKEHUS YpPOBHS
CUTHajla Ha BXOJE M3MEPUTEIIbHOM CEKUHWH K YPOBHIO NEPErPY3KH. Y POBEHB
MEepPErpy3Ku OMNpesiesieH KaK YpPOBEHb KOMIIPECCHM CHUTHAJIa, COOTBETCTBYIOLLMN
ommOke B 1 ab. Mapkep meperpy3ku WHAMIUAPYET 3HAYCHUE B YACTOTHOW TOYKE
HauOOoJIbIIeH KOMIIPECCUH BCETO YaCTOTHOTO JMana3oHa OKHAa MHIWKauuu. Mapkep
YCTAHABJIMBAECTCSA U yAAISIETCA U3 KOHTEKCTHOIO MEHIO I10 IIETYKY PaBOM KHOIKH
MBIIIN HA OKHE UHIUKAUU.

26 IIaod.,10HBI.

26.1 IlaGnoHsl ciry>kat JjIsl aBTOMaTUYECKOTO OMpEeNIeHUs] U MHAUKAIUU (paKTa BHIXOAA

(;Tu00 He BBIXO/a) U3MEPSEMOU BEIIMYUHBI 32 MPECIIbl YCTAaHOBIICHHBIX JOITYyCKOB. B
OKHE MHIUKAIIMH MOJKET OBITH 3aJaHO OBa IIa0ioHa — madjgoHl u 1mabmoH2, it
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nByx kananoB uHaukamuu KMH Nel u KMH Ne2, coorBercTBeHHO. YmpaBieHue
mrabJoHaMU TPOU3BOAMTCS W3 KOHTEKCTHOTO MEHIO, TIO MICNYKY MPaBOM KHOIKH
MBI Ha OkHe mHAuKanuu. [11abmoHbl COXpaHSIOTCS HA OUCKE B BHUE (PaAiIOB C
pacmupenuem *.lim.

26.2 CermenTtsl 11adI0Ha.

[[Ta6y10H COCTOUT U3 OJHOTO WJIK HECKOJIBKUX CErMeHTOB. Kax bl cerMeHT
KOHTPOJIUPYET BBIXOJ U3MEPSEMOIl BEJIMYMHBI 32 YCTAHOBJICHHBIN MpEel CBEPXY
i cHu3y. CerMeHT mpeacTaBiisieT co00il 0Tpe30ok Ha rpaduke u3mMepseMoit
BennuuHbI ¢ koopauHatamu (f0, MO) u (f1, M1), rre {0, f1 — navanbpHas u
KOHe4Hasi yacTtoTa cermenta, MO, M1 — HayaiipHOE ¥ KOHEYHOE 3HAaYCHHUE
u3MepsieMoit BenmuurHbl. CerMeHT MMeeT TUI min, 00 max. Tum min
03HA4YaeT MUHUMAJIBHOE JIOMYCTUMOE 3HaU€HHE U3MEePsieMON BEJIMUUHBI B IOJIOCE
MPOITyCKaHMs, TUI max 0003Ha4YaeT MaKCUMaIbHOE JIOMyCTUMOE 3HAUCHHE
U3MepSEMOro rnapameTrpa B nojoce 3anep:xkanus. Cermenr, y koroporo f0 = f1,
KOHTPOJUPYET 3HAUCHUE U3MEPSIEMON BEJIMYUHBI B OJJHOM YaCTOTHOM TOYKE.

26.3 OTHOCHUTEIIBHBIE IA0JIOHEL.

[ITabm0H MOXeT OBITh 3a/1aH KaK B a0COJIOTHBIX 3HAYCHUSAX U3MEPSIeMOI
BEJIMYMHBI, TAK U B OTHOCUTENbHBIX. B OTHOCUTEIBHOM 111a0JI0HE BCE 3HAYCHUS
3a/1aHbl OTHOCUTENIBHO OTIOPHOI'O YPOBHS U3MEpPsieMOi BeIunHbl. ONOpHBIN
YPOBEHb MOKET OBITh 33/1aH ABYMS CIIOCOOAMU — KaK 3HAYCHUE U3MEpIeMOi
BEJIMUMHBI B OIIPEJIEIICHHON YaCTOTHOM TOYKE, UM KaK 3HAY€HUE MaKCUMyMa
M3MEPSAEMON BEJIMYMHBI B YaCTOTHOM Juana3zoHe. Kaxxaplil pa3, npyu M3MEHEHUU
OIIOPHOT'0 YPOBHSI — U3MEHSETCS I10JIOKEHUE BCEX CErMEHTOB 1I1a0JI0Ha.

26.4 Cwmerenus madioHa.

MoryT OBITH 3aJIaHBI IBA CMEIICHHUS TIa0JI0HA — 10 YaCTOTE, U 110 U3MEPSIeMOn
BennurHe. CMeIIeHns napajijielIbHO CIIBUTAIOT BCE CETMEHTHI 1abIoHa Ha
OJIMHAKOBYIO BEJIMYUHY 10 TOPU30HTAIH W/WITH BEPTUKAIIH.

27 PenaxkTop maodJIOHOB.

27.1 Pepakrop mabiI0HOB CIIy’KUT JUIS BBOJAA M PEAAKTUPOBAHUS IapaMeTpOB IIa0IOHA.
OxkHO penakTopa IMIAOJOHOB OTKPBIBAETCS IO IIETYKY MPAaBOMl KHONKH MBIIIM Ha
OKHE WHIMKAUMK, W3 TyHKTa MeHo [llabnonl/Pedakmuposams — WiH
Llabnon2/Pedakmupoeams. 1IpocMOTp HPOMEXKYTOUHBIX pE3YyJbTaTOB B OKHE
UH/IMKAlUM BO BPEMs PEIaKTUPOBAHHS IIA0JIOHA BO3MOXKEH C IOMOIIBI0 KHOIKH
«IIpuMeHnTH». 3aIOMUHAHUE OKOHYATEIBHOIO pe3yJibTaTa PeJaKTUPOBAHUS B OKHE
UHIMKAIUU U B (paiije MpOou3BOIUTCS TOCIE MOCIEI0BATEILHOIO HAXKATUSI KHOTIOK
«IIpumMeHuTHY N «3aKPBITHY.
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27.2

273

27.4

27.5

27.6

Limit line Editor -- x|

v  [JTHOCKTENEHEIN WAGN0H — CrelweHYe WwaknaoHa
f* Yactora, MM ISEIEI YacTora, MM ID
i~ Makcurys B nonoce vactar, Mw YpoBeHe: IU
ID ID v BLIEOOMTE MaKC. OTEAOHEHWE —

3HaKOE YyacTaTE |2
3HaAKOE BEAMYHHE |2

F Hau. |F K.OH. IBE.I'IH'-IHHEI Ha. IEE.I'IH'-IHHEI K.OH. ITHI‘I | -
140 450 -1 -1 kin ]
150 450 1 b

O | o e | —

[1pMrAEHHTE JaKpETE |

Pucynok 27.1. OkHO penakropa 1mabaoHOB.

[udpoBsle 3Hau€HUs CErMEHTOB INAOJOHA BBOJSATCS B COOTBETCTBYIOLIME IOJI
penaxkTopa. 3aJaHuUE TUIA CErMEHTa BO3MOXKHO M3 MEHIO IO IIENYKY IpaBoi
KJIABHMILIY MBIIIM 110 CTPOKE CETMEHTA WJIM M0 LIENYKY JIEBOH KJIABUIIM MBIIIA IO
COOTBETCTBYIOILIEMY MOJIIO.

Y,Z[aJ'IGHI/Ie CCTMCHTOB IMPOU3BOAUTCA IO IICTIKY npaBoﬁ KJIaBUIIINU MBIIIA IO CTPOKE
CCIrMCHTA U3 IIYHKTa MCHIO «yIIaJII/ITI)».

OtmeTtka «OTHOCUTENBHBIN IA0JIOH» 3aJaeT COOTBETCTBYIOLIMH TuN InabioHa. B
nosie «YacTora» 3amaeTcss 4acToTa, YpOBEHb CUTHAJIA HA KOTOPOM CIIY>KUT OMOPHBIM
ypOBHEM OTHOcUTeNnbHOro mabnona. [lons «MakcumyMm B mojoce 4acTOT» CIIyXkaT
JUTISL 3aJlaHus IMana3oHa 4acToT MOMCKa MAaKCUMyMa, KOTOPBIM SIBJISIETCS OMOPHBIM
YPOBHEM OTHOCHTEIHHOTO 1IabJI0HA.

[Monst «Cmemenne mo yactore» M «CMelIeHHE 1O YPOBHIO» 33Jal0T CMEIICHUS
mabjaoHa B II€JIOM MO TOPU3OHTAIM M BepTUKAIW. B cilydae OTHOCHUTEIHHOTO
ma0JioHa, CMEIICHWE 10 YPOBHIO CKIIQJIbIBACTCA C TEPEMEHHOW BEITUYMHON
OTIOPHOTO YPOBHSI.

[Tone «BvIBOIMTH TapaMeTphl OTKIOHEHHWI» BKIIOYACT HU(PPOBYIO HHIUKAIHIO
napamMeTpoB OTKJIOHeHUH. [lapamerpbl OTKIOHEHMH 3TO LHU(POBBIE JaHHBIE O
MaKCHMaJbHOM TIPEBBIIIEHUHM CHUTHaja oT rpaHul 11abnoHa. [lapamerpsl
OTKJIOHEHMM BBIBOJATCS C TOYHOCTBIO 3HAKOB IIOCJIE 3aIlTOM, 3aJaBacMoOd B
JUaJIore.
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28 Hacrpoiika OKHA HHIUKAIWH.

28.1

28.2

Hactpoiika okHa HHAMKALMHU [T03BOJISET HACTPOUTD:
—  IBer Tpacc;
—  IIBer ¢ona okHa, IBET CETKH;
- Tonmuny Tpacc, ceTku, TMHUN 1a0JI0Ha, TPACC MAMSITH;

—  llpudte noanuceii oceii, MapKepoB, Ma0JIOHOB (HAUMEHOBAHHE, Pa3MeD);

Jlns HacTpoliKM OKHa MHIMKALUU CIy>XKUT auaior «CpolicTBa okHa» (puc 28.1),
KOTOPBIM OTKPBIBAETCS M0 LIEIYKY NPAaBOM KJIABHILU MBIIIM Ha OKHE MHJIUKALUH U3
IyHKTa MEeHIO «CBOMCTBA...».

CBOHCTEA OKHA |

| [patiyeck an obnacTe I L pradTied I

K.aman: P opraT; OkHo:

|1 j IJ'I::ur.amnn. [aE] j IDKHD1 j

JaHHeIE: [TaraTe 1 WatnoH:

. M spAEHMTE. .. . HSMEHHTb...l
|:| HSMEHHTb...l il . HSMEHHTb...l

[pUrdEHHTE | OTHEHUTE

Puc 28.1 Inanor «CBoiicTBa OKHay.

29 IlepekiryeHne HCTOYHUKA ONMOPHOI YyacThl 10 MI'n.

29.1

29.2

293

Ncrounuk onopuoit yactorsl 10 MI'Il city>KUT 171s1 TOJyYEHHSI BBICOKOYACTOTHOTO
CUTHaJa, II0JAaBa€MOr0 Ha HCCIELYyeMOE€ YCTPOMCTBO, a TaK K€ s IOJIy4YCHHs
BHYTPEHHUX CUTHAJIOB PA3JIMYHON 4aCTOTHI.

B kauectBe uctouHuka onopHoit yactotel 10 MI'H MOXET CIyKUTh KaK BHYTPEHHHI
reHepaTop, TaK U BHEUIHUM reHepaTop.

[lepexntouenne wucroyHuka omnopHoi wyactorel 10 Ml ocymecrBusercs, B
3aBHCUMOCTH OT BEpCHUHM TpuOOpa, TyMmOlepoM Ha 3agHel maHenw, 0o
JIEKTPOHHBIM ~ MEpEeK/IoyaTesieM ¢ I[OMOUIbI0  MPOrpaMMHOI0  oOecredeHus.
[TpuGopst, Bemmyniennsie g0 01.08.2005 roga, uMeroT TyMOJep Ha 3aaHEe MaHeIu
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JUISL TIEPEKITIOUEHHUsST MCTOYHHMKA OTOPHOM 4acTOThl. IIpnOOpHI, BBIMyIIEHHbIE OCTIE
01.08.2005 rona, He uMer0T TymMOJepa Ha 3aHEl MaHeIu, U CoJepkKaT BHYTPEHHHMA
JIEKTPOHHBI KOMMYTAaTOP UCTOYHUKA OMIOPHON YaCTOTEHI.

29.4 VnpapieHue BHYTPEHHUM DJJIEKTPOHHBIM KOMMYTAaTOPOM HCTOYHHMKA OIOPHOM
4acTOTBl ~ OCYIIECTBISETCS  IPOrPaMMHBIM ~ IIyTeM M3  IIyHKTa  MEHIO
«Hactpoiiku/ITapameTpst. .. ».
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Yacrs II1. Ucnosib30Banue u3MepuTes 10 HA3HAYECHUIO.

1 MH3mepsiemble mapamMeTphbl.

1.1

1.2

HKKIT «O630p—103» MOKET U3MEPSITH:

1.1.1 JIng 4eThIpeXMOIIOCHUKOB — KOMIUIEKCHBIH KOA(PQUIMEHT OTpakeHUs Si; U
KOMIUTEKCHBIA KOd(pPUIMeHT nepeaaun S;;.

1.1.2 JIns MIECTUTIONIOCHUKOB — KOMIUIEKCHBIM KoddduumeHt nepemaun Sy, H
KOMIUTEKCHBIA KOd(pPuImeHT nepeaaun Ssi.

1.1.3 JInga 4eThIpexXnOoIIOCHUKOB C MpeoOpa3oBaHUEM YacTOThl CHUTHAJNa — MOJYJIb
koa(durmenta nmpeodpazoBanus C,;.

W3mepsiemple S — mapaMmeTpsl MNPEACTABIAIOTCA JUIsl WHIUMKALMKA B Pa3IUYHBIX
dopmarax, NPUHATHIX Ui TEX WM HMHBIX BUIOB H3MepeHuid. Bribop ¢dopmara
IIpeCTaBICHUsT S — mapameTpoB ocyuiecTsisiercss B [110 ¢ momouipro cnenuanbHoOM
na”enu ynpasienus popmarom (4.11 m.11.3).

2 @opmaThl NpeACTABIEHUS KOMILJIEKCHOTO KO3(p(puunenTa orpaxenus Sqj.

2.1

2.2

23

24

2.5

AMmmatyga S;; B JMHEHWHOM wMacmTtabe — koagguyuenm ompadxcenus (p).
HaumenoBanue ¢popmara B [1O « AMrut. TuH.».

p=1Sul= yre(S, ) +im(S, )

Amvmmutyga Sy B jorapudmMuyeckoM  macmTtabe — go3gpamHvle  nomepu,
svipadicernvle 6 Ob (BII). Haumenoanue dopmara B [10 «Ammt. jor. (ab)».

BIT = 20 log(p), rae p= [Si]
®a3za S;; B rpagycax (¢). HaumenoBanue ¢popmara B [10 «Daza (°)».

im(S
¢ =arg(Sy)) = arctg M , rae—180° <¢<+180°

”e(sn)

daza pacmupenHas S;; B rpaaycax. Juama3on uameHeHus (azbl pacIIMPEHHOW OT
muHyc Nx180° ngo mmoc Nx180°, rme N — nenoe umcno. daza pacmmpeHHas
MoJIyyaeTcss MyTeM oOOpa0OTKM 3Ha4eHUH (a3bl MO CHELUAIBHOMY aQJITOPUTMY.
HaunmenoBanue ¢opmara B [10 «®Daza paci. (°)».

Koaddutment crosiaeit Bomusl o Hanpsikennio (KCBH). HaumenoBanue ¢opmara B
10 «KCBH».
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1
KCBH= — | tne p=|Su|
1-p

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

2.7 MHuMas 4acTh KOMIUIEKCHOTO Kod(duuueHTa orpaxenus — im(S;;). Haumenoanue
dbopmara B I10 «MHHM. yacTby.

2.8 uarpamma Bonbnepra — Cmura. OTcuer 4acTOThl M 3HAUYEHUM HW3MEPEHUI Ha
JMarpaMMe POU3BOJIUTCS C MOMOIIBIO MapKepoB. st BbIBOJIa 3HAYECHHUN U3MEPEHUI
UCTIOJIB3YIOTCS TISTh Pa3InYHbBIX ()OPMATOB MAPKEPOB.

2.8.1 luarpamma Bombsnepra — Cmuta ¢ popMaTroMm MapkepoB — aMIUIUTy/aa B
nuHerHoM Maciitabe u ¢aza Si;. Haumenosanue ¢popmara B I10 «Bonbnept —
Cwmur (Jiun/daza)y.

2.8.2 lnarpamma Boabsnepra — Cmuta ¢ ¢GopmMaroM MapKepoB — aMIUIUTyJa B
norapudmuueckom Mmacmrabe u ¢aza S;;. Haumenoanme ¢opmara B 10
«Bonbnept — Cmur (J10r/daza)».

2.8.3 Jlmarpamma Bonbnepra — CmuTa ¢ ¢popMaToM MapkepoB — peajbHas 4acTb H
MHUMass 4dactb S;;. HaumenoBanue ¢opmara B IIO «Bombnepr — Cmur
(peas/MHUM)».

2.8.4 Inarpamma Bosenepra — Cmura ¢ (GopMaroM MapKepoB — aKTUBHOE
conpotuBienue (Om), peakTuBHOE colpoTuBieHue (Om) U HHIYKTUBHOCTH
(I'n) umu emkocTh (@). [laHHBIE MapameTpbl SBISIOTCS MPOU3BOJHBIMH OT
IIOJIHOI'O BXOJIHOTO COIIPOTHUBIIEHHs Z6x = R + jX, KoTOpoe omnpeneinsercs 1o

dbopmye:

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

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

2.8.5 Inarpamma Bombnepra — Cwmura ¢ ¢dopmMaroM MapkepoB — aKTHBHas
poBoAUMOCTh (Cm), peakTuBHAs MPOBOAUMOCTh (CM) M UHIyKTUBHOCTD (I H)
Wiu eMKocTh (). JlaHHble mapamMeTpbl SBISIOTCS MPOU3BOAHBIMU OT IOJHOU
BXOJHOU MPoBOAUMOCTH Yéx = G + jB, koTopoe onpenensercs mo Gopmye:
1 1-5,

Yex=— ———
Z, 1+8,

rac Z() — BOJIHOBOC COIIPOTUBJICHUC U3MCPUTCIILHOI'O TPAKTA.

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

[Tonspuas nuarpamma. OTCYET 4YACTOTHI WM 3HAYEHUW H3MEPEHUM HA TMOJSPHOU
JUarpaMMe IIPOU3BOAUTCS € IIOMOIIBIO MapKepoB. [y BbIBOJA 3HAYCHUN U3MEPEHUM
UCHOJB3YIOTCS TPU Pa3IMuHbIX (popMaTa MapKepoB.

2.9.1 Tlonapuas guarpamMma ¢ (opMaToM MapKepoB — aMIUIUTyJa B JIMHEHHOM
MacmTabe u ¢paza S;;. HaumenoBanue popmara B I10 «lonsapuas (mun/daza)y.

2.9.2 Tlonsapuas  puarpamma ¢ ¢GopMaroM MapkepoB — aMIUIMTyJa B
norapudmudeckom Macmrade u ¢asza Si;. HammenoBanme dopmara B I10
«JTonsipuas (Jior/daza)».

2.9.3 Tlonsipnast nuarpamma ¢ (opmMaToM MapKepoB — pealibHas 4acTh M MHUMAast
yacth S;1;. Haumenosanue popmara B I10 «Ilonspras (pean/MHUM)».

3 ®opmathl NpeACTABICHHA KOMILIEKCHOT0 KO3 dpuunenrta nepexaun Sy (S3i1).

3.1

3.2

3.3

34

3.5

Ammutyga  S;; B nuHEeiHOM Macmitabe — koaghguyuenm nepeoauu (k).
Haumenosanue popmara B [10 «Ammit. IuH.».

kn=|Sa| = \/re(Sm )2 + im(SZI )2

Amiuatyna S;; B JjorapudMuueckoM Macmtabe — koagpuyuenm nepedauu,
gvipadicennviil 6 Ob (K,). HaumenoBanue dopmara B [10 «Amrmn. nor. (ab)».

K, = 20log(k,), rae k, = |Sa|
®a3za S;; B rpagycax (¢). Haumenosanue gopmara B [1O «®Paza (°)».

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

re(SZI)

®aza pacmpenHas S;; B rpaaycax. Juamason uameHeHus (azbl pacIIMPEHHOW OT
muHyc Nx180° ngo mmoc Nx180°, rme N — menoe umcno. daza pacmmpeHHas
NoJlyyaeTrcss MmyTeM oOOpa0OTKM 3Ha4eHUH (a3bl MO CHELUAIBHOMY aQJITOPHTMY.
HaunmenoBanue ¢opmara B [10 «®Daza paci. (°)».

I'pynmoBoe Bpems 3anazasiBanus (I'B3). I'B3 onpexnensiercs kak npousBoaHas (azbl
10 YacTOTE, U U3MEPSIETCS B CEKYHAAX:

d
rg3=-2%2
do
B IIO npousBognast ¢as3pl mojydyaeTcs NpU TOMOIIM YHCIEHHOTO MeEToja
g depeHIUPOBaHMUS:

B = L feme _ _Lewen
2z fk+1_fk 2z Af
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3.6

3.7

rac N — 9HCI0 YaCTOTHBIX TOYCK, HCIIOJIB3YEMBIX IJId U3MCPCHUA, @Qf , Qk+] —

3Ha4yeHus1 ¢a3bl B TOUKAX M3MEPEHHS, fi, fi+; — 3HAUEHHS 4acTOTHI B TOYKaX
U3MEpEHHS.
Af — mar mo YacToTe OIpeNeNseTcss YCTAaHOBJICHHBIMH IapamMeTpaMu

CKaHUPOBAHUSI — HWIKHEM W BEPXHEH YacTOTOM CKAaHUPOBAHHUS W KOJIMYECTBOM
TOYEK:

f6 — fi
N-1

[Ilar mo wyacroTe sBIAETCS BaXHBIM MMapamMeTpoM Iipu u3Mepenuun ['B3.
VYBenudeHue mara II0 4acTOTe BCACT K YMCHBUICHHUIO HIYMOB HU3MCPCHUA, U
YMEHBIIICHUIO pa3pemarnie crnocooHoctn mno ['B3. YMenpmienue miara 1o
JaCTOTC BCACT K YBCIMYCHHUIO ITYMOB U3MCPCHHA, U YBCIIMUCHUTIO paspemafomeﬁ
cnocobnoctu no I'B3.

Af=

, TJI€ f8, f — BEpXHSS U HUKHSS 4YaCTOTA JTMaAIla30Ha.

Haumenosanue popmara B I[10 «I'B3 (HC)» 1 «I'B3 (MKC)».

Peanbnast yacTe xKoMmIuIekcHOTO Koddduimenta nepenauu — re(S;;). HaumeHnoBanue
dopmara B [10 «Pean. yactby.

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

4 @opmaTsl npeacTaBjieHns MoayJisi Kod(ppuuuenta npeodpazoBanus C,;.

4.1

4.2

Monyne kodddunmenta mnpeodpazoBanusi Cp; B ynuHelHOM MacmTtabe. [lanHas
BEJIMYMHA HEMOCPEACTBEHHO m3mepsieTcs: npudbopom. Hanmenosanue popmara B I10
«AMIUL. TUH.»

Monyne ko3ddurmenta mpeodpazoBanus Cp; B jorapupMuyeckoM maciirtade —

K03(Puyuenm npeobpasosanus, gvipadcennuiii 6 05 (K,,). Haumenosanue popmara B
1O «Awmr. sor. (ab)».

Ky = 20 log(|Cail)

S Ilopsimoxk  M3MepeHHs]  KOMILUIEKCHOIo  kKo3g¢duumeHta  oTpakeHust Sy
YeThIPEXIOJTIOCHUKOB.

5.1

5.2

[Topsimok n3mepeHus, ONUChIBAEMbIM B JAHHOM MMYHKTE, HCI0JIb3yeT BXO «A» MKKII
quist uamepenust Spi. [lopsanok nusmepenus Sy s Bxoqa «B» aHaJIOrM4HbBIN.

[opsimox u3MepeHus, ONMChIBAEMBI B JAHHOM ITYHKTE, JIOIYCKAeT IPUMEHEHHE BCEX
METOIOB KaIUOPOBKH, UCTIOIBb3YEMBIX MPH U3MEPEHUH Sij. DTO CIEAYIOIINE METO/IbI
KaIMOpOBKU (B TIOPSAAKE TIOBBIMIEHWS TOYHOCTH): KaJIMOpOBKA YacTOTHOM
HEPABHOMEPHOCTH OTPAKCHUsI, KaTUOPOBKA YACTOTHOW HEPABHOMEPHOCTH OTPAKECHUS
Y HaIPaBJICHHOCTH, OJTHOIIOPTOBAs KaTHOPOBKA.
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5.3 JIns wu3MepeHus KOMIUIEKCHOTO Kod(duimeHTa OoTpakeHus Sj; HCCIEeIyeMOro
yeThlpexmnoocHuka Zx B Tpakte 50 Om Tpebyercst coOpaTh cxemy H3MEpeHHs
COTJIaCHO pucyHKa 5.1, a B Tpakte 75 OM — corjaacHo pucyHka 5.2.

I.I—l
5.4 VYcranouts B [10 pexum nzmepenus Ne 1 (4.1l n.9) .

5.5 VYcraHOBUTH apameTpbl YaCTOTHOIO CKAHUPOBAHUS — HUXKHIOIO U BEPXHIOKO 4acTOTY,
YHUCIIO0 ToueK, 3aK0oH ckaHupoBaHus (4.1l 1m.10). YcTaHOBUTH MOJI0CY U3MEPUTEITHLHOTO
¢wibTpa (vl m.16).

5.6 IlpousBectn kamuOpoBKy Bxoga «A» (4.l m.17). [Ipu aTom B cxeme Ha pucynke 5.1

HE00X0/IMMO HCIIOJIb30BaTh KaarOpoBouHble Mepbl 50 OMm, a B cxeme Ha pucyHke 5.2
— 75 Om.

5.6.1 Eciu ucnionp3yercs KanuOpoBKa YaCTOTHON HEPAaBHOMEPHOCTH OTPaKEHUS, TO
HEOOXOIMMO OCYIIIECTBUTHh OJHO U3MEPEHHE KATMOPOBOYHON Mephl «XX» WU
«K3». Tonkmounte  KamuOpPOBOUHYIO MEpy K BBIBOAY «2» OTBETBHUTEIS
HaIpaBJIEHHOIO U MPOBECTHU NPOLEAYPY KATUOPOBKH.

5.6.2 Eciin ucnonb3yeTcs KaauOpoBKa 4aCTOTHOW HEPAaBHOMEPHOCTH OTPAKEHHS U
HaIpaBICHHOCTH, TO HEOOXOJUMO OCYILECTBUTh JBa W3MEPEHMs: IEepBOe
u3MepeHue — KanuopoBouHoi Mepbl «XX» uinu «K3», BTOpoe m3mepeHue —
kasmOpoBouHoi Mepsl «Harpyskay. [logkimounTs ykazaHHbIE KaTuOPOBOYHBIC
Mepbl 110 O4YEepeAH K BBIBOAY «2» OTBETBUTENS HAIIPABICHHOIO U MPOBECTH
poreaypy KamuOpOBKH.

5.6.3 Ecin ucnosb3yercst OAHONOPTOBAsE KAIUOPOBKA, TO HEOOXOAUMO OCYILECTBUTH
TPU U3MEpeHUs KaTMOpoBOUHBIX Mep «XX», «K3», «Harpy3ka». [logkmounts
yKa3aHHbIE KaJHMOpPOBOUHBIE MEphl MO OYEpPEAU K BBIBOLY «2)» OTBETBUTEIS
HAIpPAaBJIEHHOTO U IIPOBECTU MPOLEAYPY KaTMOPOBKH.

5.7 BKIIOYUTB B CXEMY UCCIIEyEMBIN YETBIPEXITOIIOCHUK.

5.8 YcraHOBUTH B OJTHOM W3 KaHAJIOB WHIUKAIMU HU3MEpeHHe «A: S;p» u TpeOyembrit
dopmar npenctasienus Sy (4.1l m.11.3).

5.9 TlpowusBecTn u3MepeHue Sy C TOMOIIIO rpaduKka U MapKEPOB.
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1 OTBETBHTEN
Hanpaenestbii | (

SC50EE.01

X

( Harpy3ka

ISS0EL.102.1.

C
©

D D

Pucynok 5.1. Cxema u3mepeHus: KOMIIEKCHOTO KOd(ppuIimenTa oTpakeHus Sy

YETBIPEXIIOIIOCHUKA B TpakTe 50 OM.

0b30P-103
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“QUTPUT”

(-1

OTBETBITENb 2
HanpasnenHbin | ngilil?\)/(laﬂGF Ix ( Harpyska
SCP5EN.02
M 3
ISS0EL.102.1.

(-O——

_)
) [T

N
s

Pucynok 5.2. Cxema u3mMepeHus: KOMIUIEKCHOTO KOd((UIIMEeHTa OTpaKeHUs S

6 Ilopsimok

YETHIPEXIOJIIOCHUKA B TpakTe 75 Om.

U3MepeHust

YETBIPEXIOJIIOCHUKOB.

KOMIIJICKCHOTO

ko3 puunenrta

nepenavyu

Sa1
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6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

[Topsimok n3mepenus, ONnUChIBAEMbIA B JAHHOM ITyHKTE, Ucnoiab3yeT BxoH «B» MKKII
Jutst u3Mepenus Sy. [lopsanok usmepenus Sy s BXo1a «A»» aHAJIOTMYHBIH.

[lopsimox u3MepeHus, ONMHMCHIBAEMBbI B JaHHOM IIYHKTE, IOIyCKaeT MpPUMEHEHHE
TOJIKO METO/A KAIMOPOBKH YaCTOTHOM HEPAaBHOMEPHOCTH IEpeauu MpH U3MEPEHUH

Sai.

Jisi u3MepeHusi KOMIUIEKCHOro Kod(p¢uIMeHta mnepesadyd Sp; HCCIeLyeMOro
YyeThIpexnoiitocHuka Zx B Tpakte 50 Om Tpelyercsi coOpaTh CXeMy HW3MEPECHHS
COIJIACHO pUCyHKa 6.1.

Jlnst W3MepeHus: KOMIUIEKCHOTo Kod(h(UIMeHTa Tmepenadyd  Sp; HCCIeIyeMOTro
YEeTBIPEXIONIOCHUKA ZX B TpakTe 75 OM Tpebyercs coOpaTh CXemy H3MEpEeHHs
COTJIaCHO pUCYHKa 6.2.

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

VYcTaHoBUTH MapaMeTpbl YaCTOTHOTO CKAHUPOBAHUS — HMXKHIOIO M BEPXHIOIO YacTOTY,
YUCII0 ToueK, 3aK0H ckaHupoBaHus (4.1l 1m.10). YcTaHOBUTH MOJI0CY U3MEPUTETHLHOTO
¢wibTpa (u.Il m.16).

[IpousBecTn KamMOPOBKY YaCTOTHOM HEPAaBHOMEPHOCTH meperaun Bxonaa «B» (4.ll
n.17). Ans yero HeoOXOAMMO OCYILECTBUTH OJHO M3MEpPEHHE KAIUOPOBOYHOIN Mephl
«Ilepembruka». B cxeme Ha pucyHke 6.1, 6.2 HEOOXOIUMO COCAMHHUTH Pa3bEeMBbI ISt
MOJKJIIOYEHUS!  YETBIPEXIOJIOCHUKA ZX MEXAy co00il U MpOBECTH MpPOLELypy
KaJIMOPOBKHU.

BKi1104uTh B CXEMY UCCIIEyEMBIN YETBIPEXIIOIIOCHUK.

VYcTaHOBUTH B OJHOM W3 KaHAJIOB MHAUKAIIMK U3MEpeHue «Sy; Bxoa B» u TpeOyembrit
dbopmar npenctasienus Sy (4.1l m.11.3).

6.10 TIpowmsBecTn u3MepeHus S;| C TOMOIIBIO rpaduKka ¥ MApKEPOB.
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Pucynok 6.1. Cxema u3mMepeHus KOMIDICKCHOTO Kod(hduiinenTa nepeaadn
YETBIPEXIOJIIOCHUKA Sy1 B TpakTe 50 Oom.!
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Pucynok 6.2. Cxema u3mepeHusi KOMIIEKCHOTO KodduiimenTta nepeaadn
YETBIPEXIIOIIOCHUKA Sy1 B Tpakre 75 OMm.

' Tepexo I11 — 0Tpe30K KOAKCHATBHOM JTHHUK C COOTBETCTBYIOIIMMH Pa3beMaMH, C TIOTEPSMH MEHee
0,1 n1b, ¢ KCBH He Oomee 1,08, MUHAMaJIbHOW 3JIEKTPHUUCCKOW UIMHBI (Hampumep, 22-112/2).
ITepexon I11 B KOMIUIEKT MOCTaBKH HE BXOJMT.
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7 Ilopsimok M3MepeHHs] KOMIUIEKCHOrO0 KO3(@UIMEeHTa OTpakeHHus S;i H
KOMILJIEKCHOT0 KO3 uumeHTa nepeaaun S;; 4eThIPEXMOJIOCHUKOB.

7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

[Topsimok n3mepeHus, ONUChIBAEMbIM B JAHHOM MYHKTE, HCI0JIb3yeT BXO «A» MKKII
g u3Mepenust Sii, a Bxoxa «B» — mng usmepenust Sy;. Bo3zMmoxxHO ucnonb3oBaHue
BxoJla «A» — mna u3MmepeHus Sy a Bxoga «B» — mns msmepenus Si;, mopsmok
HU3MCPCHUA IIPU 3TOM aHaJIOTUYHBIN.

[opsimox U3MepeHus, ONMCHIBAEMBI B JAHHOM ITYHKTE, JIOITYCKAeT IIPUMEHEHHE BCEX
METOIOB KaIUOPOBKH, UCTIOIb3YEMBIX MPH U3MEPEHUH Sij. DTO CIEAYIOIINE METOJIbI
KaIMOpOBKM (B TIOPSAAKE TIOBBIIEHWS TOYHOCTH): KaJIMOpOBKA YacTOTHOM
HEPaBHOMEPHOCTH OTPAKCHUSI, KAIMOPOBKA YaCTOTHONH HEPAaBHOMEPHOCTH OTPaKEHHUSI
Y HATPaBJICHHOCTH, OIHOIOPTOBAs KaTHMOPOBKA.

[Topsinok n3mepeHusi, ONUCHIBAEMBIM B TAHHOM IIYHKTE, JOIMYCKAaeT MPUMEHEHUE BCEX
METOJIOB KAITMOPOBKH, UCTIOIB3YEMBIX MPU U3MEPEHUU Sp;. DTO CIEIYIOIIHE METOIBI
KanmuOpoBKU (B TOpSAAKE TOBBIIICHHS TOYHOCTH): KalWOpOBKA YacTOTHOM
HEPAaBHOMEPHOCTH TEpeadyH, KaTMOpOBKA 4YACTOTHOM HEPABHOMEPHOCTH TMepenayu
pacmupennas. O6a MeTroga KamMOpPOBKM  HCIONB3YIOT  OJHO  U3MEpPEHHE
KanmuOpoBouHO Mepwl «llepeMbruka». Ecmu mns S;; HCmosib3yercs OIHOTOPTOBAS
KanmuOpoOBKa, TO TPU U3MEPEHHH S;; MNPHUMEHSETCSd KaluOpoBKAa YacTOTHOM
HEPaBHOMEPHOCTH MEpe/ladyr pacClIMpPEHHAs, B MPOTUBHOM CiIydae MpPU U3MEPEHUU
S, mpuMeHsieTcsa KamuOpoBKa YaCTOTHOW HEPABHOMEPHOCTH Mepeayu.

Jlnst u3MepeHusi KOMIUIEKCHOTO KOX(QHUIMEHTa OTPaXEHUS Sj; U KOMIUIEKCHOTO
K03 duureHTa nepeaadn Sy UCCIEyEMOro YeThIpeXnotocHuKa Zx B Tpakre 50 Om
TpeOyeTcst coOpaTh CXeMy U3MEPEHHUS COTIAacHO pucyHKa 7.1.

Jlis u3MepeHHsl KOMIUIEKCHOTO KOA(p@HUIMEHTa OTPaXeHUs Sj; U KOMIUIEKCHOTO
KodpdunreHTa nepeaadn Sy; UCCIETYEMOTO YETHIPEXIOMOCHUKA ZX B TpakTe 75 Om
Tpebyercs codpaTh CXeMy U3MEPEHUs COIVIACHO PUCYHKa 7.2.

|.|—1
YcranoButs B mporpamMme  pexkuM uzMepenust Ne 1 (w1l .9) .

VY cTaHOBUTH MapaMeTphbl YACTOTHOI'O CKAaHUPOBAHUS — HUYKHIOIO U BEPXHIOIO YacTOTY,
YHCIIO TOYEK, 3aKoH ckaHupoBaHus (4.Il m.10). YcraHOBUTH MOJIOCY U3MEPUTEIHLHOTO
¢unsTpa (4.l m.16).

ITpousBectn kanmuOpoBky Bxoaa «A» (4.l m.17). IIpu sTom B cxeme Ha pucyHke 7.1
HEOOXOIMMO HCIIOIH30BaTh KannOpoBouHbie Mephl 50 OM, a B cxeme Ha pucyHke 7.2
— 75 Om.

7.8.1 Ecnu uicnionb3yeTrcs KaIMOpOBKa YaCTOTHON HEPaBHOMEPHOCTH OTPAXKEHUS, TO
HE00XO0/IMMO OCYIIECTBUTH OJHO M3MEPEHHE KaTMOPOBOUYHOM Mephl «XX» WU
«K3». IlonxiounTh KaJIMOPOBOUHYIO MEpPY K BBIBOAY «2» OTBETBUTEIA
HAMPaBJICHHOTO U MPOBECTHU MPOLEAYPY KaTUOPOBKH.
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7.8.2 Ecnu ucnonb3yeTcsl KaauOpoBKa YacCTOTHOM HEPaBHOMEPHOCTH OTPAKEHUS U
HANpaBJICHHOCTH, TO HEOOXOJUMO OCYIIECTBHTh JBa HM3MEPEHHS: IEpBOE
U3MEPEHHE — KaTuOpOBOYHOM Mephl «XX» miu «K3», BTOpoe m3MepeHue —
kanuOpoBouHOU Mepsl «Harpy3skay. [TonkmounTe yka3aHHble KaaluOpOBOUHBIC
MEphI 0 OYEepEeIr K BBIBOIY «2» OTBETBUTENS HAMPABICHHOIO U IMPOBECTU
nporenypy KaauOpOBKH.

7.8.3 Ecnu ucnonb3yeTcsi O JHOTIOPTOBAsT KaTHOpOBKa, TO HEOOXOAMMO OCYIIECTBUTH
TpH U3MepeHus KamuOpoBOUHBIX Mep «XX», «K3», «Harpyska». [Toakmounts
yKa3aHHbIE KaJIMOPOBOYHBIE MEphl MO OYEpeAU K BBIBOJIY «2» OTBETBUTENS
HAMPAaBIIEHHOTO U MIPOBECTU MPOLEAYPY KATUOPOBKHU.

7.9 IlpousBecT KaJuOpPOBKY YacCTOTHONW HEPABHOMEPHOCTH MEpeNauyd WM KaluOpOBKY
YaCTOTHOW HEPaBHOMEPHOCTH Iepenayu pacimupeHHyo Bxona «By» (w1l m.17). dns
94ero HEOoOXOAWMO OCYIIECTBUTh OJHO HM3MEpPEHHE KaTHMOpPOBOYHOW  MEpHI
«IIepembruka». B cxeme Ha pucynke 7.1, 7.2 HE0OOXOIUMO COCTUHUTH PA3bEMBbI IS
MOAKIIOYEHUSI ~ YETBIPEXIOIIOCHUKA ZX MEXIy €000 W TPOBECTH MPOUEAYPY
kanuOpoBku. KanubGpoBka 4acTOTHOM HEPaBHOMEPHOCTH Iepeladyd pacllupeHHas
MIPUMEHSIETCS aBTOMATHUYECKU, €CJIM IIPOBE/IEHA OJIHONIOPTOBAs KAJIMOPOBKA JUIsl BXOAA
«A»

7.10 BKJIIOUUTH B CXEMY HCCIIEAYEMBI YETHIPEXITOIFOCHHUK.

7.11 YcTraHOBUTH B OJJHOM KaHaJle MHAUKALMKU U3MEPEHUE «S11 BX0A A», B IPyroM KaHaje
WHAWKAIIM — W3MEpeHue «S;; Bxon B». YcranoButh TpeOyemble (HopMaThI
npenctaBiaeHus Sy U Sy (Il m.11.3).

7.12 TIpousBectu u3MepeHHs Sij U Sy| C TOMOIIBIO rpadka U MapKepoOB.
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Pucynok 7.1. CxeMa u3aMepeHust KOMIUIEKCHOTO KO GHUIMEHTa OTpaXKeHUs S 1
KOMILIEKCHOTO K03 uimenTa nepepayun Sy; 4ETHIPEXIOMOCHUKA B TpakTe 50 Om.
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Pucynok 7.2. CxemMa u3aMepeHust KOMIUIEKCHOTO KO GHUIMEHTa OTpaKeHUs S 1
KOMILIEKCHOTO K03 uiimenTa nepeaayunt Sy; 4ETHIPEXIIONIOCHUKA B TpakTe 75 OMm.
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8 Ilopsimoxk wm3MepeHMs  KOMILUIEKCHOr0 Kod(QduuueHta mnepesaun S;; H
KOMILJIEKCHOT0 KO3 (uumenTa nepeaaum Sz; LECTUNOJTIOCHUKOB.

8.1

8.2

8.3

8.4

8.5

8.6

8.7

8.8

8.9

[Topsimok n3mepeHus, ONUChIBAEMbIM B JAHHOM MYHKTE, HCI0JIb3yeT BXO «A» MKKII
JUTst u3MepeHus Sy1, a BXoJ «B» — st usmepenust Ss;.

ITopsA/I0K M3MepEeHHMs, OMUCHIBAEMBIH B JAHHOM ITyHKTE, JOMYCKAeT NpPUMEHEHHE
TOIBKO METOJIa KaluOPOBKY YaCTOTHON HEPaBHOMEPHOCTH MEPeJadu IIPH U3MEPEHUN
Sa1 1S3y

Jis u3MepeHus KOMIUIEKCHOTO Kod(dduimenta mnepenayu Sp;; U KOMIUIEKCHOTO
kod(duimenta nepenayu S3; UCCIEAYEMOTo MIECTUIOMIOCHUKA ZX B TpakTe 50 Om
Tpedyercsi coopaTh CXeMy M3MEPEHHS COIIacHO pucyHka 8.1.

(]
YcranoButs B riporpamMme  pexxuM uzmepenust Ne 3 (u.Il n.9) I"'E

VY CTaHOBUTH MapaMeTpbl YaCTOTHOTO CKAHWPOBAHUS — HUKHIOKO U BEPXHIOIO 4acToOTY,
YHCJIO TOYEK, 3aKOH ckaHupoBaHus (4.Il m.10). YcraHoBUTH 1os1oCYy M3MEPUTENBHOTO
¢bunbrpa (4.1l m.16).

[IponsBectn kKanuOpPOBKY YacCTOTHON HEPaBHOMEPHOCTH nepenauu Bxoaa «Ax» (u.ll
n.17). lns yero HeoOXOAMMO OCYILECTBUTh OJHO MU3MEpPEHHE KAINOPOBOYHOIN Mephl
«Ilepembruka». B cxeme Ha pucyHke 8.1 HEOOXOOUMO COEAMHUTH Pa3bEMBbI ISt
NOJKJIIOUYEHHUST BbIBOJA | M BBIBOJA 2 MIECTUIONIOCHUKA ZX MEX]y cO00i U ITPOBECTH
poreypy KaauOpOBKH.

[IpousBectn KanuOpPOBKY YaCTOTHON HEpaBHOMEPHOCTH mepenayn Bxona «B» (u.ll
1.17). Jns 9yero HE0OXOAMMO OCYLIECTBUTH OJIHO M3MEpPEHHE KaauOpOBOYHOW MEpHI
«Ilepembruka». B cxeme Ha pucynke 8.1 HEOOXOOUMO COEIUMHHUTH Pa3bEMbl IS
MOJKJIFOUYEHUST BBIBO/IA | M BBIBOJA 3 MIECTUIONIOCHUKA ZX MEXIy cOOO0M U MPOBECTH
poreaypy KaTuOpOBKH.

BKII0YUTE B CXEMY MCCIIEyEMBIN LIECTUIIOIFOCHUK.

VYcTaHoBUTH B OJIHOM KaHAJIC WHIUKAIIMK U3MEpeHue S, (Bxom A), B Ipyrom KaHaje
MHAMKaUMU — wu3MepeHue Sz (Bxox B). VYcranoButh Tpebyemble (popmatsl
npeacTaBieHus Sy u S3p (w1l m.11.3).

8.10 IIpousBectu u3MepeHus Sy U S3; C MOMOIIBIO IpaduKa U MaPKEPOB.
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Pucynok 8.1. Cxema u3mMepeHus: KOMIUIEKCHBIX K03 (PHUIIMEHTOB niepeaadn Sy; U S3;

2
LIECTUIIONIOCHUKA B TpakTe 50 Om.

9 Ilopsmoxk  m3MepeHMss  mMoayast  Kodpdpuumuenta  mpeodpazoBanusi  Cy
YeThIPEXINOJIIOCHHKOB ¢ IPe00pa3oBaHHEM YaCTOThI CHTHAIA.

9.1

9.2

[Tpu u3mepenun moaynst kodddummenra npeodpazoBanusi C,; YETHIPEXITOTIOCHUKA C
npeoOpa3oBaHUEM YaCTOThI CHTHAJIA JOMYCKACTCS TIOJKITFOUEHHE YEThIPEXTIOIFOCHUKA
ZX K 000 U3MEPUTEIIBHON CEKITNH «A» Hiu «By

[Topsimok W3MepeHHs, ONMUCHIBACMbIi B JAHHOM IYHKTE, JOIYCKAaeT HPHUMCHEHHE
TOJIBKO METO/a KaJTMOPOBKH YaCTOTHOW HEPABHOMEPHOCTH TepeIaud NPy U3MEPEHUN
Monyns — kodp¢unmeHnra  mpeoOpasoBaHus ~— Cp;  YETBIPEXIIONIOCHHKA  C
npeoOpa3oBaHNEM YaCTOTHI CHTHAJIA.

? Tlepexon IT1 — 0Tpe30K KOAKCHANBLHOMN JIMHAM C COOTBETCTBYIOLIMMHU Pa3beMaMH, C OTEPSIMH MeHee
0,1 n1b, ¢ KCBH He Oomee 1,08, MUHAMaJIbHOW 3JIEKTPHUUCCKOW UIMHBI (Hampumep, 22-112/2).
ITepexon I11 B KOMIUIEKT MOCTaBKH HE BXOJMT.
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9.3

94

9.5

9.6

9.7

9.8

9.9

Jlist m3amepenus Moyt ko3¢ dunrenta npeodpazoBanus C;; YETHIPEXTOMIOCHUKA ZX
¢ mpeoOpa3oBaHMEeM 4acTOThl curHana B TpakTe 50 Om Tpelyercsi coOpaTh cxemy
W3MEPEHHUsI COTJIaCHO pucyHka 9.1.

Jlnst u3mepenust Moayist Koagduimenta npeodpazoBanus Cy; YETHIPEXIOIIOCHUKA ZX
¢ mpeoOpa3oBaHWEM YacTOTHl curHajga B TpakTe 75 Om Tpebyercs coOpaTh cxemy
M3MEPEHHUS COTIacCHO PUCYHKa 9.2.

|

YcranoButh B mporpamme peskum uzmepenus Ne 4 (4.1l m1.9)

VY CcTaHOBUTH NapaMeTpbl YACTOTHOTO CKAHUPOBAHUS — HIDKHIOIO U BEPXHIOI0 BXOJIHYIO
4acTOTY YCTPOMCTBA, YMCIO TOYEK, 3akOoH ckaHupoBaHus (4.Il m.10). YcranoBurth
nosiocy usMeputensHoro guiustpa (4.1l m.16).

[IpousBecTu kanuOPOBKY YaCTOTHON HEPAaBHOMEPHOCTH Iepeaun BXxoaa «A» (Bxoaa
«B») (u.Il m.17). [Ipu mpoBeneHUU KaIMOPOBKM HEOOXOJUMO YKa3bIBaTh PEKUM
KaauOpoBku BO Bcel paboueit monoce wactor MKKII «O630p — 103». s
KaJaMOpOBKM HEOOXOAMMO OCYIIECTBUTb OJHO HU3MEpEHHE KaIUOPOBOYHOM MEpHI
«Ilepembluka». B cxeme Ha pucynkax 6.1, 6.2 coeaMHUTb pa3beMbl Jid
MNOJKJIIOUYEHUSI  YETBIPEXIOJIIOCHUKA ZX MEXAy co00il M IMpOoBECTH HpOLELypy
KaJTMOPOBKH.

YcTaHOBUTH MapaMeTphbl PpeoOpa3oBaHusl YaCTOTHI HccleayeMoro ycrpoiicta (4. II
n. 18.9). B cimydyae omHOKpaTHOro mpeoOpa3oBaHUs YaCTOTHI HEOOXOAMMO BBECTH
4acTOTy reTepojiMHa yCcTpoiicTBa. B cimyuae AByxkpaTHOro u 6osee npeoOpa3soBaHUs
9acTOThl HEOOXOJMMO BBECTH PE3yJIbTaT CYMMAapHOTO MPEeoO0pa3oBaHHs 4YacTOTHL. B
Clly4ae YMHOKUTEJNS 4acCTOThl HEOOXOAUMO BBECTU MHOXKHUTENb. 3aT€M YCTaHOBUTH
BHJI PeoOpa3oBaHms YacTOThI — pa3HOCTHAs yactoTa |fc — fT|, cymmapnas wacrora fc
+ r, ymHOkeHue yactotel Nxfc, riae fc — BxonHas yactora, fr — yactoTa rerepouHa,
N — MHOXUTENb.

Bxmarounts B CXCMY I/ICCJ'ICI[yeMHﬁ YCTBIPCXIIOJIOCHUK C npeo6pa30BaHHeM HaCTOTHI.

9.10 YcraHoBUTH B OJTHOM U3 KaHAJIOB MHAUKAIMU u3Mepenue «Cp Bxoa A» («Cy; BXOJ

B») u tpebyemslit popmar npeacrasienus Cyy (u.Il m.11.3).

9.11 IIpoussectu uzmepenus C,; ¢ TOMOIIBIO TpaduKa U MapKEPOB.

9.12 IlpousBect TpH HEOOXOIWMOCTH TMPOLEAYPY AaBTOMATHUYECKOHW MOJCTPONKU

BBEJICHHOW 4acTOThl rerepoauHa ycrpoicTsa (4 Il m.18.11), nosropurs m.9.11.
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Pucynok 9.2 Cxema uzmepenust Moayis kodddunrenrta npeodpazoBanus Cy;
YETBIPEXTOIIOCHUKA € TTPeoOpa30BaHUEM YaCTOThI CUTHAA B TpakTe 75 Om.

3 Iepexox IT1 — 0TPE30K KOAKCHANBHO JIMHHH ¢ COOTBETCTBYIOIIMMH Pa3beMaMH, C ITOTEPIMU MEHee
0,1 n1b, ¢ KCBH He Oomee 1,08, MUHAMaJIbHOW 3JIEKTPHUUCCKOW UIMHBI (Hampumep, 22-112/2).
ITepexom I11 B KOMITJIEKT TOCTaBKH HE BXOJIUT.
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10 OcoGennocT u3MepeHuss koddduumueHTa mnepeaadyu S;; YETHIPEXINOJIOCHHUKOB €
ycuwiaenuem 10 30 nb.

10.1

10.2

[Ipn n3mepeHun YETHIPEXIIONIOCHUKOB C ycuiieHneM curHana a0 30 nb BO3MOXKHO
MPUMEHEHNE METOJMKH, ONMMCaHHOW B 1. 6. IIpu 3TOM HEOOXOIUMO HCIIOIH30BATH
BMecTo arreHtroatopa A20ES50 20 nb (pucynku 6.1, 6.2) arreHroarop ¢ O0ibLIIMM
ociabnenuem. Tak, ecnu ycTpoilcTBo umeeT ycuiienue okoisio 30 ab, To BenmunHa
ocnalieHusi aTTeHroatopa JaomkHa coctaBiaate S50 b, Ilpu  MeHbmmx
Kod(puImeHTax yCcuaeHus: yCTPOHUCTBA, PEKOMEHIyeTCsl Moa0upaTh aTTEHIOATOP C
MEHBIIMM OcllablieHueM, HampuMep TMpu ycuwieHuu ycrtpoictBa 10 20 nb,
pexkomeHayeTcs arTeHarop ¢ ociaadbnenuem 40 nb.

Tak kak AUX n @YX npou3BOJIBHOIO aTTEHIOATOpa B cXeMme pucyHkax 6.1, 6.2
Oyner ydTeHa  IpU KaJIMOpOBKE 4YacCTOTHOM HEpPaBHOMEPHOCTU Nepeauu u
CKOppPEKTHpOBaHAa  INpUd  M3MEPEHMH, TO  BO3MOXHBI  M3MEpeHHs Sy
YETHIPEXIIOIFOCHUKOB B KOMITJICKCHOM BHJIE (aMILTUTY1a U (paza).

11 Iopsinok u3mepeHusi MoayJisi Ko3gduumnenra neperaum S;; YeThIPEXNOTHCHUKOB C
ycuiienuem oosee 30 ab.

11.1

11.2

11.3

11.4

11.5

[Topsiiok W3MepeHwsl, ONMChIBAEMBIA B JTAHHOM ITYHKTE, HE IO3BOJISIET HU3MEPSTh
(da30BbIC XaPAKTEPUCTUKH YCTHIPEXTOIIOCHUKOB, W HCIIOJIB3YETCS TOJBKO IS
u3MepeHus Moaylisl KoadduimenTa nepenadu Sy, (AUX).

Ilopsamok  u3MepeHus, ONUCHIBAEMBIM B  JAHHOM  IIYHKTE  HMCIOJIb3YET
JOTIONIHUTENBHBIA  aTTEHI0ATOP, HE YYacTBYIOIIMHA B TpolEecce KaIUOPOBKH
YaCTOTHOM HEPABHOMEPHOCTH Nepefayud. BmecTto 3TOro 3Ha4YeHUE arTeHraropa
U3MEPSIETCS 10 OTACIBHOW METOJMKE U BBOAUTCS B MPOTrpaMMy B YMCIOBOM BUJIE.
Tak kak 3Ha4eHUE JOMOJIHUTEIBHOIO ATTEHI0ATOPA YUYUTHIBAETCS B OJHOM YaCTOTHOM
TOYKE, MOATOMY €ro 4YacTOTHash HEPaBHOMEPHOCTh IOJDKHA ObITh J00aBlieHa K
IIOTPEUIHOCTH U3MEPEHUM.

3HaueHus: ocnabiieHus! JOMOIHUTEIBHOTO aTTEHI0ATOpa BhIOUpAaeTCsl B paBHBIM WIIH
HEMHOro 0oJiee TMPEeanoyiaraeMoro yCWICHHS YETBIPEXIOIOCHUKa. Tak, mpu
koddduiueHTe ycuwieHus derblpexnoitocHuka a0 40 nb HeobxomuMo BBHIOpAThH
JOTIONTHUTENBHBIN arTentoaTop 40 nb u T.1.

W3mepuTh 3HaUeHHE OCNA0JICHUs JOMOJHUTEIBHOIO aTTeHI0ATOpa M0 METOIUKE 1.6
uan 7. BBIYMCAUTD WIM TMOJIYYHUTh C TIOMOIIBIO MapKepa CpeaHee 3HAYCHHUE
ocnablieHus: aTTEHI0ATOpa B MOJIOCE YacTOT.

[lepeiiTn K M3MEpPEHUIO YETHIPEXIOIIOCHUKA M0 CXeMe Ha pUcyHKax 6.1, 6.2. Jlns
4ero:
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11.5.1 TIpoBectn kanmuOpoBKy co mTaTHbIM aTTeHioaropoM A20ES50 20 nb cornacHo
na. 6.5-6.7.

11.5.2 BxirouuTh B CXE€MY MCCIEAYEMbIM YETHIPEXIOJIOCHUK W JOTOJHHUTEIbHBIN
aTTEHIOATOP,  KOTOPBIM  IOAKIKOYUTL K  BXOAYy WM BBIXOLY
YEeTBIPEXIOIIOCHUKA.

11.5.3 YcTaHoBUTh B OJJHOM W3 KaHAJIOB HMHJMKAIIMU U3MEpPEeHHE «S;; BXoa B» u
dbopmar mpenacTaBiaeHUs Sp; «AMIUIATYAA B JIOTApU(PMUYECKOM MaciiTadbe»
(u.llm.11.3).

11.5.4 BBectn 3HavyeHHE OCIAOJICHHUS TOTOJHUTEIHLHOTO aTTEHI0ATOpAa CO 3HAKOM
witoc B nose «cMemenue» (4.0l m.11.8.1).

11.5.5 TIpoussectu uzmepenns AUX ¢ momoinpio rpaduka u MapKepoB.

12 Ilopsinok u3mepeHuss Moay.Jisi KOI(PULIMEHTA Nepeaaun S;1 YeThIPEXMOJIIOCHUKOB €
00JIbIIUM 0CJIA0JIeHHEM CHI'HAJIA.

12.1

12.2

12.3

12.4

[Topsimox M3MepeHus,, OMMCHIBAEMBbIM B JaHHOM ITyHKTE, IO3BOJISIET PACHIMPHUTH
Jana3oH U3MEPEHUM YEThIPEXIIOIOCHUKOB C OOMBIINM OCIa0JIeHUEM IPUMEPHO Ha
20 nb. OH He no3BOJIAET U3MEPSTH (PA30BbIE XapPAKTEPUCTUKU YETHIPEXIIOIIOCHUKOB,

U WCTOJB3YeTCS TOJIBKO IS M3MEpPEHUs MOIyJss Kod(pUIMeHTa Iepemaadn Sy
(AUX).

ITopsanok wu3MepeHusi, OMUCHIBAEMBIM B JAHHOM IIYHKTE, MCIIOJb3YET METO/
uckitodeHus arreHroatopa 20 b, mocie kKaTuOpOBKM YaCTOTHON HEPaBHOMEPHOCTHU
nepeaadn. 3HaYeHUE aTTEHI0aTOpa U3MEPSIETCS 10 OTACIBHOW METOJUKE U BBOJIUTCS
B MpPOrpaMMy B YHMCIOBOM BHJE. Tak Kak 3HAYEHUE HCKIIOYAEMOr0 aTTEHI0ATOpa
YUYUTBIBAETCS B OJIHOM YACTOTHOM TOYKE, MO3TOMY €ro YaCTOTHAs HEPAaBHOMEPHOCTh
JOJIKHA OBITH J0OABJIeHA K MOTPEIIHOCTH U3MEPEHUH.

WN3meputs 3Hauenue ocnabnenus arreHroaropa A20ES0 mo wmeronuke m. 7.
BbuncnuTe WM MOMYyYUTH C MOMOIIBI0 MapKepa CpeJHee 3Ha4eHUE OCIIA0JICHUS
aTTEHI0ATOpPa B T0JIOCE YaCTOT.

[lepeiiTu K M3MEPEHUIO YETHIPEXIIONIOCHUKA MO cXeMe Ha pucyHkax 6.1, 6.2. Jlns
4ero:

12.4.1 TIpoBectu kanubpoBKy co mrtatHbIM aTTeHroatopoM A20E50 20 nb cormacHo
nm 6.5—-6.7.

12.4.2 Uckmrounts u3 cxemsl arteHoarop A20ES0.

12.4.3 BxirouuTh B CXEMY UCCIIEAYEMBI YEThIPEXITOIIOCHHUK.
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12.4.4 YcTaHOBUTh B OJTHOM W3 KaHAJIOB WHJIUKAIIMU H3MEpPEHHE «S;; BXoa B» wu
dopmar npencTaBieHUs S;; «aMIUIMTYJA B JIOTapU(pMHUECKOM MaciuTade
(a.ll m.11.3).

12.4.5 BBectu 3HaueHue ocialJeHUs IOMOJHUTEILHOTO aTTEHI0AaTOpa CO 3HAKOM
MUHYC B Tiosie «cmenienue» (4.1l m.11.8.1).

12.4.6 TlpousBectn wu3mepenuss AUX ¢ mnomomplo rpaguka U MapKepoB.
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Yacrs 1V. Texauudeckoe 00cay;kMBaHNe U3MEPHTEJIS.

1 Bseaenmue.

1.1

Hacrosimuii  paznen PO ycraHaBiuBaeT MNOpAIOK M TpaBWIa TEXHHUYECKOIO
OOCITy’)KUBAaHUsI ~ U3MEPUTENII  KOMIUIEKCHBIX  KOA(QUIMEHTOB  IepeaadH,
BBINOJIHEHHE KOTOPBIX O0ECNeYMBAET IOCTOSHHYIO TOTOBHOCTh HM3MEpPUTENS K
pabore.

2 OOmme ykazaHusl.

2.1

Texuuueckoe O0OCITY)KMBaHME M3MEPHUTENS 3aKIIOYAETCs B IMOAJCPKAHUU
anmapatrypbl B pabo4eM COCTOSSHMM, B pEryJIipHOM KOHTPOJE TEXHMYECKHX
XapaKTepUCTUK IyTeM IPOBEACHUS NPOPHIAKTUUYECKUX paboT, KOHTPOJIbHBIX
MIPOBEPOK ¥ MPOPUIAKTHUECKUX MTPOBEPOK PAOOUMX ITAJOHOB, BXOSIIUX B COCTAB
U3MEPUTEIIS.

3 ¥Ykazanue mep 0€30I1aCHOCTH.

3.1

3.2

3.3

3.4

3.5

3.6

3.7

I[Ipu pabote ¢ wuszMepuTeneM HEOOXOAUMO COOMIOAATh BCe OOIIME MeEpbl
0€30MacHOCTH, OTHOCSIIUECS K anlaparype, padoTarouel 0T CeTH ¢ HaNpsDKECHUEM
220B.

K pabote ¢ u3mepurenseM MOTYT OBITh JOIMYIIEHBI JIUIA, TPOIIEANINE HHCTPYKTAX
10 TEXHUKE 0€30IaCHOCTH.

[Tpubop oTHOCUTCS K | Kilaccy 3aliUThl OT MOPAKEHUS AIEKTPUUECKHUM TOKOM IO
I'OCT P 51350-99 co nmiHypoM COETMHUTENIBHBIM C 3a3€MJISIFOLIIUM IIPOBOJOM.

3azemsieHHe  npubopa  MPOM3BOAUTCA  4Y€pe3  IIHYP  COCAUHUTEIbHBIMN,
HOJKJIIOYaEMBI K CETEBOMY COCIMHUTENI0 MPUOOpa M TPEXIOIIOCHOW PpO3ETKe
cetu. CrieyeT mpoBepsATh HAACKHOCTD 3a3eMJICHUS TP MOIKIIOYEHUHN TprOopa K
CeTH.

3anpemaercs IMOJCOCAUHSTh (MEPEeCOSANHATh) TOKOHECYIUE COCAUHHUTEIIbHBIC
Ka0eJu TpU BKIIFOUECHHOH armaparype.

JIxo0o0#i pa3phIB JIMHUHK 3aILUTHOTO 3a3€MJICHUS! IIPU OOpHIBE NMPOBOJHUKA BHYTPU
npubopa, WIM B COEAMHUTENBHOM IIHYpe, WM IPU HApyILIEHUH KOHTAKTa B
pa3beMax MOXKET CleslaTh NMPHOOP OMACHBIM, JII0OOE OTCOCAMHEHHUE 3a3eMIICHUS
3aIpeleHo.

[Tpu skcruryaranuy npudopa BEHTHIISIIMOHHBIE OTBEPCTHS HA KOpITyce mpubopa He
JIOJKHBI 3aKpbIBaThcs npeameraMu. OCMOTpP IPOBOJAUTH TOJIBKO MPHU OTKIIOYEHUU
npubopa OT ceTu mnuTaHus c¢ nomouiplo nepekaodarenss POWER  (cets),
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PacroJIOKEHHOT0 Ha MepeAHe MNaHeld W3MEpHUTENs, U OTCOSAMHEHUU Kadels
MUTAHUS CETU NMEPEMEHHOTO TOKA.

4 Tlepen  mpoBeJeHHMEM  TEXHUYECKOTO  OOCIIyKMBaHHsS  CIIEQyeT  IOATOTOBUTh
HEOOXOIUMBIH HMHCTPYMEHT, NPUHAMICKHOCTH M MaTepUalbl: TMHUHIET, OTBEPTKY,
MSATKYIO KUCTh, CIIUPT 3TUJIOBBIN peKTU(PHUKOBAHHbBIN, BETOLIb, 053b, MapIIIO.

5 Tlpu HemocpeACTBEHHOM HCIOJIb30BAaHUM MpUOOpa MO HA3HAYEHHUIO IPOBOAATCS
CIICAYIOIIHNE BUIBI O0CTY)KUBAHHS:
— KoHTpouibHBIHA ocMoTp (KO)
— TexHudeckoe obcayxkuBanue 2 (TO-2).

6 Ilpu kparkoBpemeHHOM XpaHeHuu (110 1 roga) nmpoBoautcs KO.

7 Ilpu nnutenbHOM XpaHeHuU (6osee 1 roya) mpoBOAATCS:
— TexHu4eckoe obcimykuBanue 1 nmpu xpanenuu (TO-1x);
— TEeXHHYECKOe 00CITyKUBaHUE 2 TIPH XPaHECHHH.

8 Ilpu KOHTPOJBLHOM OCMOTPE OCYIECTBIISIFOTCS:
— TNpOBEpKa KOMIUIEKTHOCTH
— BHEIIHUA OCMOTpP ISl MPOBEPKU OTCYTCTBHUSI MEXAHMYECKHX MOBPEKACHUM,
LEJIOCTHOCTH H3OJSIMOHHBIX U JIAKOKPACOYHBIX MOKPBITHI; HCHPABHOCTH
COEIMHUTENBbHBIX IPOBO/IOB, Kabesiel MUTaHUs, 3a3€MJICHUSI.

9 TO-2 Bxirouaer B cedst:

—  KOHTPOJIBHBIN OCMOTP;

— TmpoBepka (PYHKIMOHUPOBAHHUS HU3MEPUTENs (TMPOBOAUTCS TPH MOATOTOBKE
M3MEpUTENIS K UCIIOJIb30BAHUIO 110 HA3HAUEHUIO);

— TPOTHPKY KOHTAKTOB 3JIEKTpUUECKUX pazbeMoB U CBY coenunuTeneii;

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

— TPOBEPKY pabOTOCIIOCOOHOCTH OTENBHBIX Y3JIOB U OJIOKOB;

— TO-2 coBmemaercs C NEPUOTUYECKON MOBEPKOM M MpH TOCTAHOBKE Ha
JUTUTENTFHOE XpaHEHHE;

—  BCKPBITh IPUOOP U BBITIOJHUTH CICAYIOMHE MPOPUIAKTUIECKUE PAOOTHI:

—  YJAIWUTh MbUIb CTPYEH CXKATOTO BO3IYXa;

— TPOBEPUTH KPEIUICHUS y3JI0B, COCTOSTHUE MACK;

— TPOBECTH MEPUOIUYECKYIO TTOBEPKY;

—  3aKpBITh KPHIIIKH;

— ymakoBathb mpuoop.

10 TO-1x npoBoautcs 1 pa3 B roj v BKJIIOYAET B CeOSL:
— IPOBEPKY HAJIMYMS IPUOOpa HA MECTE XPaHEHMUS,;
— IIPOBEJICHHE BHEIIHETO OCMOTPA COCTOSHUS YIIAaKOBKH;
— TIPOBEPKY COCTOSIHUS YUETa U YCJIOBUI XpaHEHMUS;
— TPOBEPKY NPaBWIBHOCTH BeneHus J/1.
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11

12

13

14

15

16

17

TO-2x BemosnHseTcs 1 pa3 B 5 JieT 1 BKJIIOYAET B ceOsl:
— Bce onepanuu TO-1x;
— TIPOBECTH MOBEPKY;
— yIakoBaTh mpuoop;
— TpoBepuUTh cocTosiHue D/I;
— cHenaTh B MAacIoOpTe OTMETKY O BBHITIOJHEHHBIX paboTax.

Kontposnb u npodunakTuka 3JIeKTPUIECKIX KOHTAKTOB.

[IpoBepka 1o 3ToOMy MYHKTY BKIJIFOUAET CIEAYIOIIUE OTEePAIIHH:

— TIpOBEpKa TEXHUYECKOM NPOYHOCTH, 3a/eIKH Pa3beMOB, CETEBBIX BHIIOK,
miTerncesneil, HAaKOHEUHWKOB Ha BceX KaOensix W IIHypax, TeCTHpPOBaHHE
MIPOBOJIMMOCTH COOTBETCTBYIOIIMX KOHTAKTOB, pa3beMOB, Kabemeii;

— TIpoBEpKa  KauecTBa pPa3bEMHbIX  COEIUMHEHUH  (COCTOSSHUE  pe3bObl,
BO3MO’KHOCTH ¥ YJIOOCTBO 3aBUHUMBAHMS B PE3b0OBBIX pa3beMax).

B cioydae  HEYNOBIETBOPUTEIBHBIX  PE3yJbTATOB  IIPOBEPOK  IIPUHATH
COOTBETCTBYIOIIME MEPBI II0 PEMOHTY, 3aICJIKH, 3aTSHKKM COCIUHUTENECH U
KOHTaKTHBIX yCTPOMCTB.

KoHTpone kadecTBa MOHTa)Xa HPOBOMAT IIyTEM BHEIIHEIO0 OCMOTpa KOHTaKTa C
MUHHMAaJIbHOH pa300pKON YCTPOMCTB, MyTeM CHSATHS KpBIILEK, MaHEeNel; MpU STOM
KOHTPOJIMPYIOT  KadecTBO maek. HeoOxoaumo  coOmrogaTb  Mepbl  3alllUTh
IIOJIYIIPOBOJXHUKOBBIX JIEMEHTOB OT CTATUYECKOIO AIEKTPUIECTBA.

[Ipodunaktuyeckue pabOThI BBHIMOJHAIOT ¢ MHUHUMAJIbHO HEOOXOIUMOWM pa3z0opKoii
y3JIOB, TPAKTOB, PACCTBIKOBKON COEIUHUTEIICH.

KonrtakTHbie MMOBEPXHOCTH BY COEIMHUTEIICH MPOTUPAIOT CIIUPTOM
PEKTH(PHULIUPOBAHHBIM C MTOMOLIBIO KYCOUKAa MSATKOW TKaHU (MM KOJOHKOBOW KUCTBIO),
HE JIOIyCKasi monajanusi cnupTa Ha nmoBepxHoctb CBY nusinekTpukos.

I[Ipn nDonkmroueHUsIX  «BHUIKa—po3eTka»  KoakcuanbHblx CBY  coenuuutenei
UCIOJIb30BaTh KIIIOU C KATMOPOBAHHBIM YCUIIHEM.

C mnoMompl KamuOpOB W HM3MEPUTENBHBIX  WHCTPYMEHTOB  JJIsi  MOBEPKHU
MPUCOEIMHUTENBHBIX pa3MepoB KoakcualibHbIX coenunutTened KMC K—7 nposepsrorcs
COCIUHUTEIIN U3MEPHUTENSI U €0 KOAKCUATbHOTO TPAKTa HA COOTBETCTBHE TPeOOBAaHUSM
I'OCT PB 51914-2002 « coemunutento tut I 7/3,04 (50 Om).
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Yacre V. [loBepka uzmepures.

[ToBepka mpubopa OCyIIECTBISETCS B COOTBETCTBUM ¢ MHCTPYKIUEH - «M3mepurens
KOMILIEKCHBIX KoadduimenTos nepenaun «063op-103». Meronuka nosepku MIT 6687-028-
21477812-2004».

MeXnoBepOUHbIA HHTEPBAJ — OJIUH IO/,

Yacrs VI. llpaBuia xpaneuus.

1 MKKII 1o BBeneHMs B 3KCIUTyaTalUIO JOJKHBI XPAHUTHCA B YIAKOBKE MPEANPUATHS —
M3rOTOBUTEINS TPU TeMIlepaType OKpy»karwomero Boszayxa or 0 nmo mmoc 40 °C u
OTHOCUTENIbHOW BiaxkHocTH 10 80% (mpu Temmeparype mmoc 25 °C), coriacHo
ycioBusiM xpanenust 1 FOCT 15150 — 69.

2 Xpanenue nmpubopa 03 YIAKOBOKH CIICAYeT IPOU3BOJUTH TMPH TEMIEpaType
OKpy>karoriero Bo3ayxa ot miocl0 o mwioc 35 °C U OTHOCUTENBHON BIXXKHOCTU 0
80% (mpu Temneparype mitoc 25 °C).

3 B mnomemeHusax A8 XpaHEHUs] COJAEp)KAHWE IIbLIM, MApOB KHUCIOT M  ILIEI0YeH,
arpecCUBHBIX I'a30B U IPYTUX BPEIHBIX IPUMECEH, BBI3bIBAIOIINX KOPPO3UIO, HE JOJHKHO
MPEBBIIIATh COACPIKaHUE KOPPO3UIHO — aKTUBHBIX areHTOB ISl aTMocdepsl Tuna 1 mo

I'OCT 15150-69.

Yacrs VII. TpancnopTupoBanue.

1 Jlomyckaercst TpaHCHOPTUPOBaHME NpUOOpa B TPAHCIIOPTHON Tape BCEMHU BUAAMHU
TpaHCIIOpTa IIPU TEMIIEPATYPE OKPYKAIOLIEro Bo3ayxa oT Munyc 50 o mmroc 60°C.

IIpy TpaHCHOPTHPOBAHUHM CaMOJIETOM MNPUOOPHI JOKHBI OBITH pa3MeEIIEeHbl B
OTaIlJIMBAaEMbIX '€PMETU3UPOBAHHBIX OTCEKAX.

2 VYcnoBus tpancnoptupoBanus npudopos no 'OCT 22261-94.

3 Ilpu TpaHCHOPTHUPOBAHMM JOJDKHA OBITH TPEAYyCMOTpPEHa 3aluTa OT IOMNaJaHus
aTMoc(epHbIX 0caaKoB U Mbutd. He nomyckaercs kKaHTOBaHUE MPUOOPOB.
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IIpnaoxenne A. Ynpasienue 1 00MeH JAHHBIMH € IPYTHMH NPOrPaMMaMH

1 Bseaenue B TexnoJsoruro COM.

st ynpaBieHus O CTOPOHBI APYTHX MpOrpaMM M oOMeHa JaHHbIMU ¢ HUMH B [10
«O630p — 103» wucnons3yercs mnporpammuas texunosoruss COM. COM - »310
cokparierue ot Component Object Model (Monenb COCTaBHBIX OOBEKTOB). TEXHOIOTHS
IpOrpaMMHUPOBaHU ¢ Ucojib3oBanueM moaenn COM paszpabotana ¢pupmoit Microsoft ¢
MPUILIETIOM Ha PeLIeHUEe IBYX MPOoOIeM:

— MOJIETIb TIPEJIOCTABIISET CrIeNU(DUKAINIO, HA OCHOBE KOTOPOU MOTYT
B3aUMO/ICHCTBOBAThH JBOMYHBIC MOIYJIH, pa3pabOTaHHBIC C
WCIOJIb30BAHUEM PA3JIMYHBIX SI3BIKOB MMPOTPAMMHPOBAHUS;

—  MOJelb OIpeJesnseT crnocod B3auMoIeHCTBUS KIMEHTCKUX
MIPWIOKEHUH, padOTaOIUX HA OJTHOM MalllMHE, C IPUIIOKEHUEM —
cepBepoM, (PyHKIIMOHUPYIOIIKM Ha APYToi, 1100 Ha TOH ke MallIKHE.

Q@upma Microsoft Mcmonb3yeT Tak ke Ipyrue Ha3BaHWUSA IS TAaHHOH TEXHOJIOTUH —
ActiveX, DCOM.

2 COM aBTomMaTu3anusl.

COM aBTOoMaTH3alMs — 3TO TEXHOJIOTUS, KOTOpas SBISETCA IOJAMHOKECTBOM
cnenudukanuu COM. COM aBromatu3anus no3BoiisieT ynpasisate COM cepBepoMm u3
OporpaMM, HalMCaHHBIX C KaK IOMOINBIO TPATULMOHHBIX KOMIMIUPYIOIIUX S3BIKOB
IPOrpaMMUPOBAHHUSA, TaK U U3 UHTEPIPETUPYIOLIUX SI3bIKOB MPOTrPAMMHUPOBAHMS, TAKUX
kak  VBScript. 3710 mo3BoJsSeT  CEpBEpHBIM  NPWIOKEHUSAM  JIeJaTh  CBOKO
(YHKIMOHATBHOCTH JOCTYITHOM ISl TOPa30 OOJIBIIETO YUCIIA KIUEHTOB.

[Tpunoxenne Obzorl03 pa3paboTaHO Kak cepBep aBTOMAaTH3allUd B COOTBETCTBUHM CO
cnerudukanueir COM.

3 KoHTpoJ/uiepbl aBTOMATH3ALHH.

Kontpomneps! aeémomamuzayuu — 3TO HPOTrPaMMbI-KIHEHTHI, KOTOPBIE HCIIOIB3YIOT
BHYTpeHHIO (yHKIMoHanbHOcTE COM cepBepoB At pa3pabOTKH I0JIb30BATENIIMU
CBOMX JIOTIOJIHEHHH K cucteme. KOHTpoisepsl aBTOMAaTH3allMK pa3padaThIBAlOTCS Ha
pasIn4HbIX fA3bIKax nporpammupoBanus: Visual Basic®, C++, Delphi, Java, VBScript,
JScript m napyrux. B KkauecTBe KOHTpPOJIJIEPOB AaBTOMATHU3AaLMU MOTYT BBICTYIIaTh
opucuele nmpunoxenus Microsoft Exel, Word ¢ momoripio BCTpOEHHOIO Makposi3blka
Visual Basic for Application®. ['enepatops! mporpamm, Takue kak, National Instruments
LabView®, niu HP-VEE tak xe Morytr ympaBnare npuioxeHusimu uepes COM
aBTOMAaTH3alMI0. B TaHHOM pPYKOBOJCTBE ISl HAIMCAHHUS TPUMEPOB BBIOpAaH SI3BIK
Visual Basic (VB).

4 JlokaJbHbIi M yIaJIeHHBIH cepBep.
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[Tpunoxenue Obzor103 MoxeT GyHKIIMOHUPOBATH KaK JIOKANbHbIU, THOO KaK YOanieHHbllL
cepsep COM aBTomMaruzanumu.

JlokanbHBIM CcepBEp BBIMOJHIETCS HA OJHOM KOMIIBIOTEpE C MpOorpaMMold —
KOHTPOJUIEpOM  aBToMarusauuu. Ilpm >TOM Kaxkzgas U3 YKa3aHHBIX IIPOrpaMm
BBITMOJIHSETCST B OTAENbHOM OKHEe Windows, KOTOpbIE MOTYT OBITh OTKpPBITHI HIIU
CBEPHYTHI HE3aBUCUMO APYT OT ApYyra.

VYialleHHBId CepBep BBINMONHICTCS HA  OTJCIBHOM KOMIIBIOTEpE, CBSI3aHHOM C
ynpaanuomI/IM KOMHLIOTCPOM HOK&J’IBHOFI CCTBIO. Takas TCXHOJIOTHUSA HOCHUT HA3BAHUC
DCOM - Distributed COM. Tlpu ucnonb3oBanuun mexannsmMa DCOM HeoOXxoamMo
CKOH(DHUT'YpHpOBATh JIOKAJIBHYIO CETh C IOMOIIBIO cpelncTB KoHpurypammu DCOM
Windows.

5 PaHee u no3aHee CBA3bIBAHHE.

Casi3piBaHre UMeEH CBOWCTB M MeTos10B COM cepBepa ¢ KOJOM IPOrpamMMbl — KIMEHTA
MOJKET OCYIIECTBIISATHCS KAaK Ha 3Tare KOMIWISIHMM, TaK U Ha ATAre BBITOIHEHUS. DTU
JBa TIOJXO0JIa HOCST HA3BaHHUE paHHe20 W no3oHezo cesasvieanus. Cepsep Obzorl03
MOJJICP)KUBAET 00a THUIIA CBA3BIBAHMUS.

[Ipu paHHeM CBs3BIBaHUHM cpena pa3pabOTKH MPOrpaMMbl — KIHEHTA JOJDKHA 3HATh
BHYTPEHHIOIO CTPYKTYpY 00bekTa cepBepa. C 3TOi Lesbl0 B KOMIUIEKTE ¢ IPUI0KEHUEM
Obzor103.exe nocrasisiercst bud.uomexa munog — Obzor103.tlb. Pa3zpaboTunk nomxeH,
BO—IIEPBbIX, NOMECTHTh Oubmuorexky THunoB Obzorl03.tlb B omun katamor c
npuioxenneM Obzorl103.exe, BO—BTOpBIX, 3apETUCTPHPOBATH OUOIMOTEKY THIIOB B
cpene pa3paboTKM TporpaMMbl — KiueHTa. B cpenme paspaborku VB perucrpanms
OMOIMOTEKH TUTIOB OCYIIECTBIISICTCS Yepe3 MyHKT MeHI0 Tools/Referencies.

[To3nnee cBs3piBaHue Mno3BoisieT kiavmeHTaM COM aBTOMaTH3alMM MMETh JOCTYIl K
cBolicTBaM u Metogam o0bekToB COM 0e3 mpeaBapuUTENbHOIO 3HAHUS O
neiicrButensHoM uHTEepdeiice COM u He TpeOyeTr Hamuuus OUOIMOTEKN TUIIOB.

WuTepnperupyromue S36IKH  MOTYT HCIOJB30BaTh TOJBKO IO3/IHEE CBS3BIBAHHE.
Kommunupyromue s3bIKM  UCIONB3YIOT Kak paHee, TaKk W IO03JHEe CBS3bIBAHHUE,
Hanpumep, VB, Delphi. HekoTopsie sS3bIKM HCIONB3YIOT TOJIBKO PAHHEE CBS3BIBAHHE,
Hanpumep, C++

JlocroMHCTBa MO3JHETO CBSI3bIBaHMS: HE Tpedyercs OMONMOTEKa THIIOB, HalMCAaHUE
HECJIOKHBIX ~MporpaMMm ympoigaercs. HenocraTku 1O31HEro CBSI3bIBaHUSA: HE
IIPOU3BOJUTCS] KOHTPOJIb BBI30BOB M NIEPEJABAEMBIX [1apaMETPOB HA 3TANe KOMIWISILIUH,
paboTa OCyILIECTBIAETCS HECKOJIBKO MEJJIEHHEE, YEM IIPU PAaHHEM CBS3bIBAaHUU.

Hpel/IMYHIGCTBOM PAHHCTO CBA3BIBAHHA ABJIACTCA CTpOFI/Iﬁ KOHTPOJIb THIIOB Ha 3Talec
KOMITUWJIAIMH.

6 Ilonyyenme o0ObexTa.
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st ocymecTtBieHus cBsizu ¢ npuinoxenneMm Obzorl103, mampumep, U3 nmporpaMMbl Ha
VB, nomxHa OBITH ONpeAesieHa CChUIKa 3TO MPHIIOKEHHE B KOJE Mporpammsl Ha VB.
Orta ccbuika HasbiBaetcss Obowvekmom. B COM mnporpaMMupoBaHUH HEOOXOAMMO
IpeBapUTEeNbHO MOJIYYUTh OOBEKT, 3aTeM HCIOJIb30BaTh OOBEKT JJIS JIOCTyIa K €ro
MeToziaM U cBoiicTBaM. CyllecTBYeT JBa I1ara JUlsl Mody4YeHHusl 0O0beKTa:

a) OOBABUTH MEPEMEHHYIO KaK OOBEKT;

6) [IpucBouTh OOBEKT TAHHOW MTEPEMEHHOM.

Jlis oObsBIEHUST TIEPEMEHHOW HCIONIBb3YyHTe omepaTop Dim WU APYroil omeparop
o0bsaBieHus nepemeHubIxX (Public, Private wim Static). Tyt nepeMeHHOH, CChUTAIOIICHCS
Ha OOBEKT, JOJDKEH OBbITh B Cllydyae MO3JHEro cBsi3biBaHUS — Variant wnu Object, B
ClIyyae paHHETO CBS3bIBAaHUS — THUIOM KOHKpETHOro oOwbekta. Hampumep, Tpu
CJIEIIOIIMX OTepaTopa OObSBIIAIOT IEPEMEHHYIO nWA.

Dim nwa
Dim nwa as Object

Dim nwa as Obzor103.Automation

Jlyiss pHCBOCHHMST KOHKPETHOTO OOBEKTa IMEPEeMEHHOW HCHOJIb3YyWTe omeparop Set u
¢dynkuto CreateObject (ObjectName, HostName).

ObjectName — UM 00BEKTa aBTOMATHU3aIIMHU, BCeraa paBHO
“Obzor103.Automation”,

HostName — cereBoe MMs KOMITBIOTEpPA, Ha KOTOPOM BBINOJHSETCS HPUIOKCHHE
Obzor103. B cirydae JIOKQJIBHOTO CE€pBEpa STOT MapaMeTp He YKa3bIBACTCS.

Hanpumep, cnenyromme omnepatopsl co3aaloT o0bekT aBTroMatuzanuu Obzorl03 u
IPUCBAaUBAIOT €r0 IEPEMEHHOMN nwa:

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

[Tpumeuanue: 3Tu onepaTopsl 3amycTaT npuioxenue Obzorl03.exe, ecnu oHO ele He
3aIyIEHO Ha YKAa3aHHOM KOMIIBIOTEPE.

[Tocne nmonyueHust 00beKTa JOCTYII K €r0 CBOMCTBaM U METOAAM OCYLIECTBIISIETCS ITyTEM
3allMCU HAMMEHOBAHUM CBOMCTB M METOJOB 4Y€pe3 TOUKY IIOCIIE UMEHU NEPEMEHHOU —
00BeKTa:

nwa.<uMf CBOHCTBAa NN MeToaa>

7 Metoanl.

MeTto1bl 3TO IEHCTBUS, KOTOPBIE BBINOJIHAIOTCS HaJ 00BEKTOM cepBepa. MeTo bl MOTryT
UMETh TmapaMmeTpbl. YWCIIO TapaMeTpoB OIpENeNsseTcss B ONUCAHMU MeToja. B
cienytomem npumepe, Calibrate — 3TO METOJ, KOTOPBIM BBIMOJIHSAETCA HaJl 0OBEKTOM
cepsepa Obzor103 i ocyuiecTBiIeHUs KaTHOPOBKY U UMEET J[Ba IapaMeTpa:
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nwa.Calibrate cmThru, cmThru

Bce meronn! cepBepa Obzorl03 sBusitoTes cunxponnvimu. Ilpu BeI30BE M1000r0 MeToAa
cepBepa M3 KIMEHTCKOH NMpOrpamMMbl, MOCIECTHSS OJOKHPYETCS 10 MOMEHTa IIOJIHOTO
BBITIOJIHCHUS BbI30Ba CCPBCPOM.

CBoiicTBA.

CpoiictBa 310 aTpuOyThl 00BEKTa CEepBEpa, ONPEACISAIONINE OJHY M3 XapaKTePUCTHK
00beKTa, TaKyl0 KakK, HadalbHass WIM KOHEYHAs 4acTOTa CKAHUPOBAHUS, YHCIIO TOYCK
CKaHUpOBaHMUA M T.A. UToObl M3MEHHUTHh Kakyl JHOO XapaKTEepUCTHKY OOBEKTa,
HEOOXOANMO YCTaHOBHTH 3HAYCHHE COOTBETCTBYIOIIETO CBOICTBA. UTOOBI ONpPEAEIUTH
XapaKTEePUCTHKY 00bEKTa, HEOOXOIMMO CUUTATh 3HAUCHHE €ro CBOMcTBa. B ciemyromem
IpUMEpEe yCTaHABIMBACTCS CBOMCTBO 00BbEKTA gPoints — YMCII0 TOUYEK CKAHUPOBAHMS:

nwa.gPoints = 501

YacTe CBOHMCTB 00BEKTa HE MOTYT OBITh YCTAHOBJICHBI, @ MOTYT OBITh TOJIBKO CYMTaHBI. B
JabHeHIeM, IpU OMMCAaHUK Ka)KI0ro CBOWCTBA YKa3bIBAaeTCs aTpUOYT «UTEHUE/3aITUCh)»
WU «TOJIBKO YTCHHE).

CpoiictBa kananoB uuaukanuu (KMH) o6wexkta Obzorl03 conmepxkar mnaekc. Muaekc
3anMchiBaeTCsl B CKOOKax Bciel 3a uMeHeM cBoicTBa. C mNOMOUIbIO HHJEKCa
ykaspiBaeTcsi Homep KHMH, k KoTopoMy OTHOCHUTCS JaHHOE CBOMCTBO. MHaexcom
SBJISICTCS LIETIBIM 4YKciIoM, HaunHas ot 0, To ects nepBbii KMH o0o3nauaercs unaexcom
— 0, Bropoii — 1. B cienyromem npuMmepe ycTaHaBIMBaeTCsl CBOMCTBO chSmoothing —
critaxkuanue nepsoro KMH:

nwa.chSmoothing(0) = true

CoObITHA.

CoObITHSI 3TO METOABl KIMEHTCKOM MporpamMmsbl, BO30Yy)KIaeMble CEPBEPOM IpU
HACTYIUICHHUHM ONpeaeseHHbIX o0cTostenscTB. OOvekT Obzorl03 mnoanep:kuBaer
CJIEIyIOIIEEe MPOCTOE COOBITHE:!

OnError

3T0 COOBITHE MCHOIB3YETCS ISl M3BEUICHHUS, KOT/Ia TIPOMCXOJUT Kakas 0o ommoKka B
o0bekTe. Hampumep, eciin MeToJ]l cepBepa BbI3bIBAa€T OLUIMOKY BO BpeMs BBIIOJIHEHUS,
B030yknaetcs coositue OnError, KOTOpPOE MOCHUTAET COOOIIEHUE KOMITBIOTEPY KIIMEHTA.

Ecnu Bl pemmnu ucnons3oBaTh coObitue OnError, 4ToObl MOJyYaTh BBI30OBBI CBOEH
nporpaMmbl 00pabOTKH OMNOOK, Ballla MPOrpaMMa JI0JKHA CAENIATh JIBE BEIIHU:

a) [Tonmucarbest Ha COOBITHSL.
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10

Bbl 101KHBI COOOLIUTE 0OBEKTY CepBEpa, YTO Bbl 3aMHTEPECOBAHbI MOIYy4YaTh BHI3OBBI
COOBITHI B CBOEH IporpamMme. ITOT MPOLIECC HA3BIBACTCS HOONUCKA.

B Visual Basic 310 gemaercst BKIOUeHHEM KItoueBoro ciioBa WithEvents B onepatop
00BsBICHUS O0OBEKTA:

Public WithEvents nwa as Obzor103.Automation
6) Harucath 06paboTUUK COOBITHS.

B Visual Basic 06paGoTunk cOOBITHS pean3yeTcs CISTYIONIIM KOI0M:

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

¢ Programmers code goes here to respond to any errors

End Sub

O0paboTka oIUOOK.

Bb1 MOkeTe MCTIOIB30BaTh Pa3IMYHBIC MOAXOBI K 00padoTKe OmMOOK B IporpaMme Ha
VB:

—  IIpoBepsars 3Hauenue nepemeHHor Err.Number nocine BbIMOTHEHUS
omepatopa VB, conepxariero oopamienue k 0obekty Obzorl103;

—  Hcnons3osarts onepatop VB On Error goto;

—  Hcnonp3oBath cobbiTue OnError, peanuzyemoe o0sexkToM Obzorl03.

Crnenyrouue npuMepsl IpOrpaMM WUTIOCTPUPYIOT 3TH TPHU MOAXOAA. 3/1€Ch ONEpaTop
nwa.ActiveView = —I BbI30BeT OMOKY B mporpamme Ha VB, Tak kak 3HadeHue —1 He
ABJIACTCA KOPPCKTHBIM HOMCPOM OKHA MHAWKAIIUU:

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 Tunsl ganasix COM aBTOMATH3ALAH.

B COM aBromarusamuu OIpeaeNieH psAd THIOB JAaHHBIX, KOTOPBIE MOTYT OBITh
UCTIONB30BAaHbl Ui KOMMYHHUKAIlMM MEXAy KINEHTaMH M cepBepoM. [lpmiioskenne
Obzor103 ucnonb3yeT s KOMMYHHMKAMUd C KIMEHTaMH CIIEAYIOLIME THIIbl JaHHBIX
COM aBromaTtusanuu:

— Long
— Double
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— Boolean
— String
— Enumeration
— Variant
Long 32 — OMT 1ea0€e cOo 3HAKOM, AUaIla3oH 3HaueHui oT —2147483648 no
2147483647
Double 64 — 6T TIaBaroas TOUKa ABOMHOI TOYHOCTH, AUAIAa30H 3HAYCHHUHA
oT —1.79769313486232E308 m0o —4.94065645841247E-324 nns
OTpULATENbHBIX 3HaUeHU u oT 4.94065645841247E-324 no
1.79769313486232E308 11 OJI0KUTEILHBIX 3HAUECHUH.
Boolean 16 — 6ur nenoe, npuHUMaroliee aBa 3HadeHus 0 — false, —1 — true
String CTpoka nmepeMeHHOM JITHHBI
Enumeration [epeuncnenne — HaOOp UMECHOBAHHBIX [IEIBIX KOHCTAHT.
[lepeuncnenuss TOCTYTHBI TOJIBKO MIPH UCTIOIB30BAHUH PAHHE20
ceszvieanus. I1pu UCTIONB30BAaHUY TIO3THETO CBSI3BIBAHUS HEOOXOIMMO
HCIIOJIB30BaTh YHCIOBBIE DKBUBAJICHTHI JI1 KOHCTAHT.
Variant MoKeT NpeCTaBISITh MEPEMEHHYO POU3BOJIBHOTO THIIA, JINOO

MacCHB ITEpEMEHHBIX TTPON3BOJILHOTO THIA. [lepeMerHast conepKuT
MH(pOPMAIIIO O CBOEM THIIE U Pa3Mepe MacCHBa, €CIIU 3TO MaccuB. B
JAHHOM CITy4ae TEPMHH MPOU3BOIBHBIA TUI O3HAYAET OJUH U3
nornyctuMbix TunoB COM aBTOMaTU3aLUU.

12 Crpykrypa cepBepa aBTomatuzanuu Obzor103.

[Mpunoxenne Obzorl03 coxepxkutr omma COM wunTepdeiic Obzorl03.Automatoin,
KOTOPBIN MCHOJIB3YETCs ISl IOCTYNA K CBOMCTBAM M METOJIaM CepBepa.

C npyroit croponsl, npuiokenne Obzorl03 wmmeer 10 YeThIpeX OKOH WHJIUKAIIWU,
KaXJ0€ M3 KOTOPBIX COJIEPKUT JBa He3aBUCHMMBbIX KaHanma wuxaukanuu (KWH), u
XapakTepu3yeTcsi COOCTBEHHBIM HAOOPOM MMapaMeTPOB, TAKUX KaK YaCTOTHBIM JTHAIIa30H.

COM untepoeiic Obzorl03. Automatoin ciy>kuT Ais JOCTyNa K apaMeTpam OJHOrO U3
OKOH MHJUMKalM{. TakuM OKHOM BBICTYIA€T TEKYLIEe aKTUBHOE OKHO, TO €CTh OKHO, K
KOTOPOMY OTHOCHUTCS BBOJI M3 IOJIb30BATENbCKOr0 HHTep(eiica npunoxenus Obzorl03.
COM wuHTepdelc CcomepKUT CBOUCTBO ActiveView, KOTOpOE OIpEIeNseT HOMEp
TEKyILEro aKTUBHOI'O OKHAa MHAMKauuu. [l pocTyna K CBOWCTBAM M METOJAM JAPYIHX
OKOH HMHJIUKAIMM W3 MPOrpaMMbl — KOHTpOJUIEpa HEOOXOIUMO NEpPEKIIOUUTh HOMEp
aKTUBHOI'O OKHa ActiveView.

Hoctyn k cBoictBam aByXx KHWH akTMBHOrO OKHAa HMHAMKAIMU OCYIIECTBIISIETCS C
TTOMOIIIBIO MHIIEKCOB.

Crnenyroumii mpuMep WUIIOCTPUPYET YCTAHOBKY YaCTOTHOI'O JIMAra3oHa U MapamMeTpoB
KWH g5 1ByX OKOH MHJIUKAIIAH:
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13

14

¢ YCTaHOBUTH NepBOe OKHO MHAMKALNMHU KaK aKTHBHOE

nwa.ActiveView = (

nwa.gStart = 4.0 ¢ HayajgpHast 4acToTa

nwa.gStop = 1000.0 ‘ Koneunast yacrora
nwa.chTraceFormat(0) = tfLogMag ¢ ®@opmart usmepenuii nepsoro KUH
nwa.chTraceFormat(1) = tfLogMag ¢ ®opmar u3mepennii BToporo KMH
¢ YCTaHOBUTH BTOPOE OKHO MHAUKAIMU KAK aKTHBHOE

nwa.ActiveView = 1

nwa.gStart = 210.5 ¢ HayajapHasi 4acToTa

nwa.gStop = 220.5 ‘ Koneunast yacrora
nwa.chTraceFormat(0) = tfLogMag ¢ ®@opmar usmepenuii nepsoro KUH

nwa.chTraceFormat(1) = tfPhase ¢ ®opmart n3mepenuii BToporo KUH

Coryalienus 00 MMeHAaX CBOMCTB U METOA0B.

UYacte cBoiictB u meronoB COM wunTepdeiica Obzorl03 OoTHOCHUTCS K MPUIOKCHHUIO B
nenom. Jlpyras yacte cBoiicTB M MeToj0B COM murepdeiica Obzorl03 otHocuTCs K
AKTUBHOMY OKHY MHIMKAI[MH, KOTOPbHIE, B CBOIO OU€pe/b MOApA3JEsIeTcs Ha CBOWCTBA
reHepaTopa UCHBITaTeNIbHOrO curHana u csoricrea KMH.

VmeHa CBOWCTB M METO/IOB, OTHOCSIIIUECS K TPUIOKEHHUIO B LIEJIOM, 3alTUCHIBAIOTCS 0e3
npedukca:

nwa.ActiveView = (

Nmena cBOWMCTB U METOHOB TCHEpATOpA HCIBITATCIBHOI'O CHUIHAJIa AKTHBHOTO OKHa

99,

WHIMKAIIMN HAYUHAIOTCS C npedukca “g”:

nwa.gStart = 4.0

Nmena cBoiictB KMMH akTWBHOTO OKHAa WHIWKAIMU HAYMHAOTCS C Tpedukca “ch”.
Nmena coiicts KMH ncnons3yrores ¢ uHIekcamu:

nwa.chTraceFormat(0) = tfLogMag

Cnucok cBoiictB 1 MeTo10B COM nnTepdeiica Obzor103.Automation.

Crucok cBoiicte u mMetogoB COM wuntepdeiica Obzorl03.Automation mpuBencH B
tabaumax A.1 u A.2, COOTBETCTBEHHO.
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Tadauna A.1. Cnucok cBoiicte COM unrepgeiica Obzor103.Automation.

HNms Tun | Joctyn Onucanue
ActiveView long yreHue/ | Homep Tekymiero akTHBHOTO OKHA MHIMKAIIHH.
3aInCh Tpumep:
nwa.ActiveView = 0
ViewSize enum | yreHue/ | Pa3mep akTHBHOTO OKHA MHIUKAIUH:
3AMICk vsQuarter =0 pa3Mep o/iHa YEeTBEPTh
vsHalf =1 pa3Mep oiHa BTOpast
vsFull =2 pasMep MOITHBIN
TIpumep:
nwa.ViewSize = 2
Connected boolean | Tonsko | [Ipubop BrIOYEH, MojcoearnHeH K komnblotepy USB
YTeHHE | Kabejaem, TOTOB K paboTe.
ITpumep:
If nwa.Connected Then ...
IFBandwith double | urenue/ | [Tomoca m3mepurensHoro ¢punsTpa B ['1. Jlomyctumbie
3anuchk | 3HaueHus ot 30 xo 10000.
IIpumep:
nwa.lFBandWith = 3000
ReceiverConfig enum | yreHue/ | Pexxum namepeHus:
3amck rcArlBtr = Si1Bxom A, Sy Bxon B
rcBrlAtr = Si11Bx01 B, S Bxom A
rcAtrBtr = So1Bxom A, Si3iBxon B
rcFTDtrl = | Ca1| mr060ii BXOA
IIpumep:
nwa.ReceiverConfig = 2
SweepRun enum | yreHue/ | 3amycK OWKIIAa CKAHUPOBAHUS M OOHOBJICHHS N3MEPEHHIA:
3L g Hold =0 OCTaHOBJICHO
srSingle =1 OJTHOKPATHBIN 3aITyCK
srContinous =2 HETPEePhIBHOEC CKAaHUPOBAHUE
IIpumep:

nwa.SweepRun = (
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gStart double | urenue/ | Hawanpnas yactoTa ckaHupoBaHus B MI'm.
3aITUCh
IIpumep:
nwa.gStart = 4
gStop double | urenune/ | Koneunas yacrora ckanupoBanus B MI 1.
3aITUCh
IIpumep:
nwa.gStart = 1000
glLowestFrequency | double | Tompko | MurmManbsHast pabodas gactora mpudopa.
YTeHHE
IIpumep:
F = nwa.gLowestFrequency
gHighestFrequency | double | Tonmpko | MakcumanbHas pabodast yacToTa npudopa.
YTeHHE
ITpumep:
F = nwa.gHighestFrequency
gPoints long | urenue/ | Unciao TOYSK CKAHUPOBAHMSL.
3aIUCh Tprvep:
nwa.gPoints =401
gSweepMode enum | yreHue/ | 3aKOH CKAHUPOBAHUS IO YACTOTE:
3aInCh . N
smLin =0 JIUHEHHBIN
smLog =1 smorapupMUICCKUIH
smProg =2 IIPOrpaMMUPOBaHHBII
smCW =3 MOCTOSIHHAS YacTOTa
IIpumep:
nwa.gSweepMode =0
gConvValue double | urenue/ | 3HaueHwe wactoThl retepoanHa (MI'm) wmm
3amuch | K03 (PHUIIMEHT YMHOXKEHHS TP TECTHPOBAHUN yCTPONUCTB

C MEPEHOCOM YaCTOTHI.
Cwmotpu Tak xe gConvlype, gAdujstConvValue.
IIpumep:

nwa.gConvValue = 10
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gConvType enum | yrenue/ | Bux mpeoOpa3zoBaHus BXOIHOM YacTOTHI IPU
3allUCh | TECTHPOBAHHH yCTPOMCTB C MEPEHOCOM YaCTOTHI:
ctRFMinusLO =0 | fc — 1T |
ctRFPlusLO =1 fc +fr
ctMultiplier = 2 N x fc
Cwmortpu Tak xe gConvValue, gAdujstConvValue.
IIpumep:
nwa.gConvType = ctRFMinusLO
gFrequencies variant | Tonpko | 3Ha4deHus yacTtoT Touyek uamepenuit (MI'm). Comepxut
YTeHHE | BEKTOp MepeMeHHBIX THMa double. Pazmep BekTOpa
COOTBETCTBYET YHCITY TOUEK CKAaHUPOBAHHS AHANa30Ha
gPoints.
TIpumep:
Dim f
f = nwa.gFrequencies
For i = LBound(f) To UBound(f)
Print #1, f(i)
Next i
ChTraceFormat enum | urenne/ | Pexxum m3mepenns KIH.
3amck tfLogMag =0 Jlorapupm aMIUIUTY Bl
tfPhase =1 @aza
tfGroupDelay ns =2 TIB3,HC
tfGroupDelay us =3 IB3, Mrc
tfSWR =4 KCBH
tfReal =5 PeanpHas yacTh S mapam.
tfimag =6 MuuMas 9acTh S mapam.
tfExtPhase =7 Pacmmpennas daza
tfLinMag =8 JluneiiHasg amIuuTy1a
tfPower = MomHocTb
Nupexc — nomep KMH. ITpumep:
nwa.ChTraceFormat(0) =0
chPort long | garenne/ | Homep n3MepuUTEIHLHOM CEKITHH:
3aMICh | g cexmmst A,
1 — cexuus B.
HNunexkc — nomep KMH. [Ipumep:
nwa.ChPort(0) =1
chSmoothing bool | urenue/ | Bxirouen pexum crimaxuBanus KITH.
3aInCh

Nunexc — nomep KMH. TTpumep:

nwa.ChSmoothing(0) = true
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chOffset

double

yrenue/
3aIUCh

BennunHa BepTUKAIBLHOTO CMeleH s rpaduka B
dopmarax: tfLogMag, tfSWR, tfReal, tfimag, tfLinMag.

Hunexc — nomep KUH. [Ipumep:
nwa.ChOffset(0) = 10.0

chCutOff

double

yrenue/
3aII1Ch

Bennunna orceuku B popmare 'B3. Exnanibt
usMmepeHnus — ab. Ilpu nageHny ypoBHs CUTHaIa HUXKE
YpOBHS OTCeUKH, 3HaueHue ' B3 He paccunTeiBaroTCs, U
MIPUHHAMAETCS] paBHBIM HYIIIO.

Hunexc — nomep KUH. [Ipumep:
nwa.ChCutOff(0) = -80.0

ChElectrical
Length

double

yrenue/
3aII1Ch

KomneHcanum 351eKTpu4ecKoi JUIMHBI yCTPOCTBA B
tdhopmarte daza. Equnuier nzmepenns — He. Ciny Ut 1ist
W3MEPEeHHUH OTKIIOHEHUs (ha3bl OT TMHEWHOTO 3aKOHAa.

Nunexc — nomep KMH. TTpumep:
nwa.ChElectricalLength(0) = 152.0

ChPwAtten

double

yrenne/
3aIUCh

3HadeHHEe aTTEHI0ATOPa, UCIIOJIE3YEMOTO TSI KATHOPOBKH
B (hopMaTe MOIHOCTb.

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

chValues

variant

TOJIBKO
YTCHUC

3uauenns KMH B Toukax usmepenuil. Cogep>kut BEKTOp
nepeMeHHbIX Tuna double. Bun usmepenuil u eMHALIBI
3aBUCAT OT TEKYLIETO pexXUMa U3MepeHuil, popmara u
HOMepa U3MEpHUTENbHON ceknu — ReceiverConfig,
ChTraceFormat, chPort. Pa3mep BEKTOpa COOTBETCTBYET
YHCITy TOUYEK CKAaHMPOBAHMS Auana3oHa gPoints.

Nunexc — nomep KMH. ITpumep:

Dim v

v = nwa.chValues(0)

For i = LBound(v) To UBound(v)
Print #1, v(i)

Next i

chValue

double

TOJIBKO
YTCHUC

3nadenne n3Mmepenns KMH B oiHO# 9acTOTHOH TOUKE.
Bua uzmepenunii U eMHULIBI 3aBUCAT OT TEKYILETO
pexxrMa u3MepeHui, popmara 1 HoMepa U3MEPUTEITHHON
cexkmn — ReceiverConfig, ChTraceFormat, chPort. Eciu
4acTOTa HE COBMAJACT C TOYKOW (PaKTUIECCKHUX
U3MEpPEHUH, TO 3HAaUCHHE UHTEPIOIUPYETCS IO IBYM
COCETHUM HU3MEPECHUSIM.

Bxonnsie napametpsl: unaekc KMH, 3HaueHue 4acToTsl.
ITpumep:

v = nwa.chValue(0, 21.4)
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chMeasName

String

TOJBKO
YTCHUC

HaumenoBanue Tekyuiero pexxuma usmepenuid KITH.
Nupexc — nomep KMH. ITpumep:
Name = nwa.ChMeasName(0)

chMeasUnits

String

TOJIBKO
YTCHUC

Haumenosanue equnun usmepenus KNH.
Nunexc — nomep KMH. ITpumep:
Units = nwa.ChMeasUnits(0)

chLimitLine

String

yrenne/
3aIUCh

HaunmenoBanue (aiina mrabdiaona. JIjis ycTaHOBKH
1rabJIoHa, IEPEMEHHON HEOOXOIUMO TIPHUCBOUTH CTPOKY €
umeHeM (aiina madnoHa. st oTMeHsI mabioHa,
HE0OXOIMMO TIPUCBOUTH ITYCTYIO CTPOKY. MMst daitra
MOXET COAEPKATh MOJHBIHA MyTh K (aiily, B IPOTHBHOM
cirydae (haisn uieTcs B KaTajaore, U3 KOTOPOTo 3aIyIlieHo
npunoxenre Obzorl03.exe.

Nunexc — nomep KMH. ITpumep:
nwa.chLimitLine(0) = ‘C:\Obzor\Filtr1.lim’

ChLimitLine
Pass

boolean

TOJIBKO
YTCHUC

Craryc npoBepku nmonaganus m3mepennii KUH B
3alaHHbIN madnoH (cMm. chlimitLine). True — u3MepeHUs
B 11a0JIOHe, false — n3MepeHus He MPOXOAAT 1O MabIoHYy.

MNunexkc — nomep KMH. [Ipumep:

pass = nwa.chLimitLinePass(0)

chFMaximum

double

TOJBKO
YTCHHC

3HaueHue 4acToThl MakcumyMa uzmepenuit KUH. [lna
MOJTy4EeHUs] 3HAUYEHHSI MAKCUMYyMa HCIIOJIb3YHTE CBOMCTBO
chValue.

Hunexc — nomep KUH. [Ipumep:

f = nwa.chFMaximum(0)

chFMinimum

double

TOJIBKO
YTCHUC

3HayeHne 4acToTel MUHUMYyMa n3mepenuit KMH. s
MOJIyYECHMs] 3HAUCHHS] MUHMMYMA UCIIOJIb3YyUTE CBOMCTBO
chValue.

HNupexc — nomep KMH. ITpumep:

f = nwa.chFMinimum(0)

chBWLeft

double

TOJIBKO
YTCHUC

3HadeHne KpaiHeH JIeBOW YaCTOTHI MTOJIOCHI
nponyckanus. [loyoca mponyckanusi CYUTaeTCs 1O
ypoBHio —3 eaununibl u3Mepenuss KUH. Ecnu nmonoca
MIPOITYCKaHUA 110 YKa3aHHOMY YPOBHIO OTCYTCTBYET, TO
BO3Bpamaercs —1.

Hunexc — nomep KUH. [Ipumep:
f = nwa.chBWLeft(0)
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chBWRight

double

TOJNBKO | 3HaueHue KpalHel NpaBoi YacTOTHI MOJOCHI

yTeHue | mpomyckaHus. Ilomoca mpomyckaHus CUUTAETCS 10
ypoBHio —3 eaununbl u3mMepenuss KUH. Ecnu nmonoca
MPOITYCKAaHUA 110 YKa3aHHOMY YPOBHIO OTCYTCTBYET, TO
BO3Bpariaercsa —1.

HNupexc — nomep KMH. ITpumep:
f = nwa.chBWRight(0)

chRipple

double

tonsko | HepaBHoMmepHocTh u3mepenuit KMH B 3ayianHoi nmosjoce
YTEHUE | YacTOT.

Bxonnsie napametpel: uaaekc KWUH, 3nauenus rpanun
mosochl yacToT. [Ipumep:

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

chAverageValue

double

tonbko | Cpennee 3HaueHue usmepenuid KMH B 3aganHoit nonoce
YTEHHE | 4acCTOT.

Bxonansie napamerpsl: nuaaekc KUH, 3Hauenus rpanun
nojocsl yactoT. [Ipumep:

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

Tabauna A.2. Cnucok metogoB COM nnrepdeiica Obzor103.Automation.

HNma

Onucanue

TakeCompleteSweep

Nuunuupyer ctapT U 0XKuaeT OKOHYaHUS OJHOTO LIHKIIA
CKaHUPOBAHUS 110 YacToTe. Mcmonb3yeTcst uisi rapaHTHPOBAHHOTO
O0OHOBIIEHUS BCEX TOUYEK M3MepeHus. BrI3pIBatomias mporpaMma
OJIOKUPYETCS 10 3aBEPIICHUS IIUKJIa CKaHupoBaHus. [uki
CKaHUPOBAHMUS 110 YACTOTE OXBATHIBAET YACTOTHBIE TUATIA30HEI gCex
OMKpbIMbIX OKOH WHIKAITAH.

IIpumep:

nwa.TakeCompleteSweep

gAdjustConvValue

MeToJ CIyKUT JiJ1si OCYIIECTBICHUS aBTOMAaTHYECKON MOICTPONKU
4yacToTHl epeHoca. [lepen 3amyckoM aBTOMAaTHYeCKON MOACTPONKHI
JIOJDKHA OBITH YCTAaHOBJICHA YacTOTA TETEPOJIMHA UCCIIEyEeMOTO

ycrpoiictBa gConvValue c ommbkoii, He mpeBbimaromeit 200 k.

[To okoHUaHUM aBTONOACTPOWKH cBOMCTBO gConvValue conepxut
HOBOE 3Ha4Y€HHE YaCTOTHI FeTepOIUHA.

ITpumep:

nwa.gAdjustConvValue
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Calibrate

3amyckaeT KamOpoBKy mpubdopa.
BxonHble napaMeTpsl:

Std] — kanuOpoBOYHAsE Mepa BX0 A;
Std2 — xanuOpoBouHas Mepa Bxoxa B.

Tun BXOAHBIX TAPaMETPOB:
csThru =0 nepeMbIUKa
csShort =1 K3
csOpen =2 XX
csLoad =3 Harpyska
csNone =-1 He KanmuOpoBaTh

[Ipumep. KanmubpoBka n3mMepuTeNbHON ceKM A Ha TPOXOI,
n3MepuTenbHasi cekuusa B He kanuOpyercst:

nwa.Calibrate 0, —1

ResetState

COpoc HacTpoeK B HA4aILHOE COCTOSTHHE.
IIpumep:

nwa.ResetState

SaveState

CoxpaHseT TeKyIie ycTaHOBKY mprtoxkerus Obzor103.
KanubpoBka u Texymne n3MepeHust He COXPaHIIOTCA.

BxonHbie mapaMeTphI:
FileName — ums (aiina, tam String.

Ecnu ums daiina He COMEPIKUT MONHBIN My Th K (aiiay, TO 1o
YMOJTYaHUIO UCTIONB3YETCs KaTalloT, U3 KOTOPOTro 3alMyleHa 3aa4a
Obzor103.exe. [To ymMorgaHHuIO HCIIONB3YETCS paciuperHue daiina

“‘Cfg”.
IIpumep:
nwa.SaveState ‘filtr55’

LoadState

3arpyskaeT coXpaHEeHHbIE paHee YCTaHOBKH mpriiokeHust Obzorl03.
Bxoanble napameTps:

FileName — ums daiina, Tun String.

Ecnu nMs daitra He comep KHT MOHBIN MyTh K ¢aiiry, To o
YMOJTYaHHUIO UCIIOIB3YETCs KaTalloT, M3 KOTOPOTo 3alyIeHa 3a1a4a
Obzor103.exe. [To ymMoryaHHIO HCIIONB3YETCS pacIiuperHue daiina

“‘Cfg”.
ITpumep:
nwa.LoadState “filtr55’

Minimize

MUHNMH3HPYET OKHO MPHUIIOKEHMUSL.
IIpumep:

nwa.Minimize
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15 IIpumep nepenayum naHHbIX U3 npuiaoxkenust Obzor103 B Excel.

15.1 Ipunoxenune Microsoft Excel® comepxut BcTpoeHHBIH Makpo—si3bIKk Visual Basic
for Application (VBA), sBistommiicsi moAMHOKECTBOM TOIMYJISIPHOTO si3bika Visual
Basic. Takum o6pa3oM, BO3MOKHO ynpasienue npuioxenneM Obzor102 u3 Excel u
nepenada qanHeix 4epe3 COM — unrepdeiic.

15.2 IlpenBapurtesibHbIE 3aMEYAHMUS.

B 3aBucumoctu ot Bepcun Excel u nokanuzanun Windows nMeHa IMyHKTOB MEHIO
MoryT B Excel ornmuuathcst (aHrmumiickasi, pycckas 0o npyras Bepcus). Tak ke
HAaUMEHOBaHUS 00BEKTOB U cBOUCTB Excel moryt ortnumuatscs, Hanpumep Jlucml
i Sheetl.

Jus ynporieHus: npumepa nporpamMmbl VBA B J1aHHOM pasjiene HCIOJIb3yeTcs
METO/1 N030He20 C853bl8aHUsL (CM. N.5).

15.3 Coznanue Makpo.

B mnpunoxenun Excel co3pmaiiTe HOBBIH Makpoc, HCIONB3YS IYHKT MEHIO
«Cepsuc\Maxpoc\Peoaxmop Visual Basic», 3atrem Insert\Module. Ckonupyiite wim
BBEJMTE TEKCT Makpoca. Hwxke mpuBeneH Bua okHa penaktopa VBA ¢ TekcTtom

IPOrpPaMMBlI.
/i Microsoft ¥isual Basic - Example7.xls - [Mucr1 {Code)] gl x|
J@l File Edit Yew Insert Fgrmab Debug Run Tools add-Ins Window Help ;Iilﬂ‘
Hia- | oo, @ ab|[BMEY 2 @ ns :
Proje BAProje X|
I(Geneml) d IExampIe j
EE |t -
Dim nwa ! MepeMeHHAA OMA OOEEKTA ABTOMATHSAITMH e
=-#4 ¥BAProject (Example7.xl Dim £ ! [epeMeHHAA ONA BERTOPE HACTOT i
icrosoft Excel Objects Dim m ! [epeMeHHaA OAA BeRToOpa RoSdd. Iepemasn
Thetd (MicTl) Dim d ! IepeMeHHaA OnA BPerTopa B3
MHeTZ (MueT2) Public Sub Example ()
BH MeT3 (Met3) Om Error GoTo ErrHandler
@ 3TakHHra ! MogmrmoupTecA B OpuaokeHmo ObzorlQdZ . Ecam npmnoseHmne He OHIO SanymeHo —

! 3TA OMpPERTHBAR SANyCTHT E00
Zet nwa = CreateCbject ("Obzorl02Z.Automation™)

If nwa.Connected = False Then ECNM OpMIOKEHHME BHIO0 TOMBERD WTO SaIlyiLE
Application.Wait (MNow + TimeWValue ("0:00:057)) ! OaTeE 5 CceRyHI Ha Sarpysey OpuBopa
If nwa.Connected = False Then Exit Sub Ipubop He BRMOOEH, AxE0 HE NOORMOHUEH §
End If

nua.ResetState

nwa.g3tart = Jmcrl.Cells(l, Z2)
nwa.g3top = Jmcrl.Cell=s(2, 2)
nwa.gPoints = ucrl.Cells (3, 2}
nwa,. IFBandWith = 100

! RoHQMDYpHpYeM Oepeai KMH

CApOCHTE YCTAHOBKM B HAYMANLHOE COCTOAHME
3arpy=MTE M= gFueer Excel

OMANAZ0H HacToT M

UMCAO TOUSE
MaMepHTENEHEE $MAETY - 100 T

nwa.chMeaslMode (0) = 0 ! PewmM MSMepeHMH — mosdd. mDepenads, OB
nwa.chPort (0) = 0 ! MooodeSyeM HIMepHTENLHHN Kananl N 1

' KoudurypupyeM BTopol KMH

nwa.chMeasMode (1) = 7 ' Pemmm wmsHMepenmsi — I'B5, =

nwa.chPort (1) = 0 ! MocoodesSyeM MSMepPWTENBHHIN Kanan N 1 [onopmHei —
nwa.chCutOff(1l) = -100 ! Orceura mwymoe -100 oFB

nwa.ch3moothing (1) = True ! CrmssMBaHME BRIFHMEHO

nwa,. TakeCowplecesSween
f = nwa.gFreguencies
= nwa.chValues (0)

COemaTE UMK MIMEepeHMA

CUHTATE BERTOP HacToT

CHMTATE BERTOp Rosdd. mepemstdm =
»

Pucynoxk 15.1. Oxno penakropa VBA

15.4 Onucanue nporpammel Ha VBA.

Cnenyromuii npumep Ha VBA cosmaer o0bekT Obzorl03, ycranaBmuBaer
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HEOOXOIMMBbIE HACTPOWKH TPUOOpa, WHUIMUPYET IMKJI M3MEPEHHU, W TepeaaeT
TaHHBIC U3MepeHwuii B Tabnuily Excel. JlanHbie 3aTeM oToOpaxkaroTcs Ha rpaduke.

Hactpoiiku mnpubopa: HavanbHass W KOHEYHAs 4YacTOTa, KOJMYECTBO TOYECK
BBOAATCS W3 siueek Excel. Jlnsg 3amycka nukina usMmepeHuit Ha Ttabmuiy Excel
yCTaHOBJIeHa KHOMKa ¢ HamMmeHoBaHueM «llyck». I[lo 3aBeprneHnu mnuKIa
u3MepeHuil, B Tabnumy Excel KomupyroTcs pe3yibTaThl: BEKTOP YacTOT, BEKTOP
koa(dpurmeHToB nepenayn, BeKTop 3HadeHud ['B3, KoTOphIe MCIONB3YIOTCS IS
oOHOBJICHHS TpaduKa, a TaK K€ CTATUCTHYECKHUE NaHHBIC, TaKME KaK 4acToTa U
3Ha4YeHHE KOX(QUIMEHTa Tepeadyr B TOYKE MAaKCHMyMa, BEPXHSS M HIDKHSS
4acToTa MOJIOCHI POITYCKAHHMSL.

15.5 Tekcrt nmporpamMmMbl Ha VBA.

Dim nwa ' [lepeMmeHHasa nJsa obbekTa aBTOMATU3ALUU
Dim f ' I[lepeMeHHasa OJjid BEKTOpa 4YacTOT

Dim m ' [lepeMeHHas nJis BekTopa ko230d. mnepemaum
Dim d ' I[lepemMeHHasa Ojs BeKTopa I'B3

Public Sub Example ()

On Error GoTo ErrHandler

' TMonximounThbCsa K npuioxeHuio Obzorl03. Ecim npuioxeHue He OBJIO 3allylleHO —
' 3Ta OMPEeKTMBA 3aNyCTUT eT0

Set nwa = CreateObject ("Obzorl03.Automation")

nwa.Minimize

If nwa.Connected = False Then ' Ecam npuiioxeHye OBJIO TOJIBKO UTO 3allylleHO
Application.Wait (Now + TimeValue("0:00:07")) ' maTp 7 CeKyHI Ha 3arpys3Ky npubopa
If nwa.Connected = False Then Exit Sub ' Mpubop He BKJIOUEH, JKMOO He [NOAKJIOUEH

xabesb

End If

nwa.ResetState ' COpoCKUTBH YyCTaHOBKM B HaudaJlbHOE COCTOSHUE

nwa.gStart = Jmcrl.Cells(l, 2) ' Barpy3uTbs m3 gdeek Excel

nwa.gStop = Jiucrtl.Cells (2, 2) ! IOManas30H 4YacToOT U

nwa.gPoints = Jiucrl.Cells (3, 2) ' YMCJIO TOUEeK

nwa.IFBandWith = 100 ' Usmeputrenbuem dmunbTp — 100 T

nwa.ReceiverConfig = 2 ' A - sll, B - 821

' KoHQurypupyem nepsreii KIVH

nwa.chTraceFormat (0) = 0 ' dopmMaT M3MEpeHuM - JIOT'. amil., IB

nwa.chPort (0) = 1 ' Bxog B, S21

' KoHQurypupyem BTOpOM KIUH

nwa.chTraceFormat (1) = 2 ' dopmaT msMepeHUM - I'B3, HC

nwa.chPort (0) = 1 ' Bxoag B, S21

nwa.chCutOff (1) = -80 ' Orceuka mymoB —-80 nB

nwa.chSmoothing(l) = True ' CrJjaxmBaHME BKJIIOUEHO

nwa.TakeCompleteSweep ' CmeyaTe LMKJ M3MEPEHUS

f = nwa.gFrequencies ' CumMTaTh BEKTOP YaCTOT

m = nwa.chValues (0) ' CumTaThk BeKTOp kO03bd. nepenmaum

d = nwa.chValues (1) ' CumraTh BekTOp I'B3

For i = LBound(f) To UBound(f)
Jmcrl.Cells (4 + i, 1) .Value f(1i) ' [lepeHecTu m3MepeHus B Tabauuy Excel
Jucrl.Cells (4 + i, 2).Value = m(i)

Jnctl.Cells (4 + i, 3).Value = d(i)
Next i
Jimcrl.Calculate ' OBHOBMTBH Ipadux
Fmax = nwa.chFMaximum (0) ' CuMTaTh YacTOTy MaKCHMyMa
Jucrl.Cells (1, 8) = Fmax ' IlepeHecTy Ha rpadux f maxc
Jucrl.Cells (1, 11) = nwa.chValue (0, Fmax) ' [lepeHecTM Ha TIpadux xko>dd. Hnepemaum Maxc
JucTl.Cells (2, 8) = nwa.chBWLeft (0) ' [lepeHecTy Ha TpadMk HWXHOO ¥ BEPXHIOD
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JucTtl.Cells (3, 8) = nwa.chBWRight (0) ' YacTOTy I[OJIOCH IIPONYyCKaHMUSI
Exit Sub

ErrHandler:

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

& Err.Source & Chr(l3) & Err.Description
MsgBox Msg, , "Error", Err.HelpFile, Err.HelpContext
End Sub

' OBbpaborka HaxaTtmsa Click xuonkxm “Ilyck”

Private Sub CommandButtonl Click()
Example
End Sub

Microsoft Excel - Example7

Puc 15.2 Pesynbrar BoinonHenus: nporpammel VBA.
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