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1 BBEAEHME

HacTtosiwwee pykoBoACTBO no 3kcnayatauum (P2) npeaHasHayeHo gnsa nuvud, paboTtarwowmnx c
npnbopoM, a Takxe An5 06CNy>XMBaAKOLWEro M peMOHTHOro NepcoHana.

P> BkntouvaeT B cebsa Bce AaHHbIE 0 Npubope, ykasaHus no pabore.

P2 copepxunt ceegeHnsa 06 ocumnnorpadax tmna AKUN-4122/1, AKNMN-4122/1V, AKUN-
4122/2, AKMN-4122/2V, AKUN-4122/3, AKNN-4122/3V, AKNMN-4122/4, AKNMN-4122/4V,
AKMN-412/5, AKMN-4122/5V, AKNN-4122/6, AKUN-4122/6V.

[aHHble cepun ocumnnorpadoB OTaMYatoTCa nosocor nponyckanms (60 My, 100 My, 200
Mly, 300 Mlu), YacToTon AucKpeTnsaunm n Hanndmem nHtepdenc VGA (TonbKo MOAeNn C UHAEKCOM
V), HO nopsigok paboTbl 0 AHOTUMEH A8 BCEX TUMNOB ocuuaiorpados.

Bce npunbopbl cepun AKUM-4122 nmetloT akpaH ¢ anaroHansto 20 cm (10x14 pen, paspeweHune
800x600).

B cBA3K C mocTosiHHOM paboTol MO COBEPLUEHCTBOBAHUIO M3AENUS WM €ro nporpaMmMHOro
obecneyeHns, nMOBbIWAKOWENA €ro HaAeXHOCTb W ynydlwawlwen YyCcnoBus 3KcnayaTtaumu, B
KOHCTPYKUWNIO MOryT 6biTb BHECEHbl He3HauuTeslbHble W3MEHEHWsl, He OTpPaxXEéHHble B HaCTOSLLEM
n3gaHuu.

1.1 Wndopmauus o6 yreep:xkaennu tuna CHU:

Ocuunnorpadbl 3anommHatowme undposble cepun AKUM-4122:

Howmep B 'ocynapcTBeHHOM peecTpe cpeacTB usmepenuit: 53946-13
Howmep cBuaeTenbeTBa 00 yTBepKaeHur tumna: 51252

CoaepxaHue gaHHoro PykoBoacTBa Mo 3KchJlyaTaumMm He MOXeT 6biTb BOCMPOM3BEAEHO B
Kakon-nnbo ¢opme (KonnposaHUe, BOCMpPON3BEAEHMNE N Ap.) B N060OM cnydae 6e3 npeawecTByowero
pa3speLlleHns KOMMaHUn U3roToBuTens uan opuunanbHoro aunepa.

BHMMaHue:

1. Bce wu3genusa 3anaTeHTOBaHbl, WX TOProBble MapKuM W 3HaKWU 3aperucTpmpoBaHbl.

N3roToBuTeno ocTtaBnseTr 3a cobow npaBo 6e3 AOMOAHUTENbHOrO YBEAOMSIEHUS WU3MEHUTb

cneundukKaumMn usnenna MU KOHCTPYKUMIO (BHECTU HenpuHUMNWanibHblE WU3MEHEHUS, He
A BNMAIOWME HA ero TexHW4Yeckue xapaktepuctuku). lMpu HeboNbIOM KOAMYECTBE TaKuX

NU3MEHEHWUI, KOPPEKLUNS IKCMyaTauMOHHbIX, JOKYMEHTOB HE NPOBOAUTCS.

2. B cootBerctBUM ¢ K P® (4.IV , cratba 1227, n. 2): «[Mepexoa npasa

CO6CTBEHHOCTM Ha BelWb He BJ/ieYeT nepexoa WAM  npepocTaBsieHue

MHTE/JIEKTYaJIbHbIX NPaB Ha pe3y/bTaT UHTEJIJIEKTYa/IbHON AEATENIbHOCTU > .

& U3rotoButenb octaBnsAeT 3a co60M NpaBo BHOCUTb B CXEMY M KOHCTPYKLMIO

npu6opa HenpuHUMNUAJZIbHbleé U3MEHEHUA, He BJIAIOLLME HAa ero TexXHU4YeckKkue

AaHHble. [Tpu He60oNbWIOM KOJIMMECTBE TakKuUX U3MEHEHMUH, KoppeKkuus
3KCMJ1yaTaLuMOHHbIX, JOKYMEHTOB He NPoOBOAUTCS.



2 HA3HAYEHME

Ocuwunnorpadsl 3anomMmmHatowmne umdposbie cepun AKUMN-4122 (panee LU30) npeaHasHayeHbl
ONS UCCneaoBaHMS M M3MEpeHMs NapaMeTpoB OAHOKPAaTHbIX WM Mepuoauyvyeckmx CUrHasoB B nosnoce
yacTtoT 0..300 Mly (B 3aBMcMMocCTM OT TMna). Ocumnnorpadbl Bcex cepuinn obecnedmsatoT umdposoe
3anoMmHaHmne, unudpoBoe u3MepeHue B gumanasoHe ammamtyd oT 2 MB go 400 B n BpeMEHHbIX
nHTepBasnos oT 1 HC Ao 100 c, aBTOMATMYECKYI0 YCTaHOBKY pa3MepoB n3obpaxeHus, aBToMaTnyeckoe
n3MepeHne aMnaMTygHO-BPEMEHHbIX MapaMeTpoB BXOAHOrO CWUrHana C BbIBOAOM pe3ynbTaTa

n3MepeHuns Ha skpaH LI30.

Ocumnnorpadbl obecneymBatoT BO3MOXHOCTb MOAKIHOYEHUS K BHELWHEMY MNepCcoHaNbHOMY
KoMnbloTepy yepes cTblk USB, RS-232 unun LAN.
Paznnumsa B xapaktepucTukax ocumnnorpacdoB npuBeAeHbl B HMXKe cneaytowen Tabnuue:

Tun npmnbopa Monoca YactoTa gMcKpeTrmsauumm O6bem namaATHn

NpoNyCKaHus | Ha KaXxAblii kaHan/B Ha kKaHan/ SKkpaH
pe>xxuMme o6beanHeHus npu obben.

AKUN-4122/1(V) 60 MI'y 250 My / 500 MI'y

AKUN-4122/2(V) 100 MINy, 500 My / 11T, 20.3 cM

AKMNMN-4122/3(V) 100 MIly, 1My /20Ty 10 MB / 10 MB 16)(14’

AKUMN-4122/4(V) 200 MI'y 1My /20Ty nen

AKUMN-4122/5(V) 300 My, 1,251y /2,51y

AKMMN-4122/6(V) 300 Ml'y 1,6y /3,21y

HacTosilwee pyKOBOACTBO BKJO4YaeT HeobxoauMblie cBefeHus No TexHuke 6e30macHoOCTM U
ycTaHoBke ocuunnorpados cepum AKWUM-4122, a TakxXe OCHOBbl MX 3KCMlyaTauuu, 4YTO MO3BONSIET
NoNb30BaTENO NPUCTYNUTbL K paboTe ¢ NpnbopoM nocne KpaTkoro 03HaKOMJIEHUS.




3 TEXHMWYECKUE XAPAKTEPUCTUKHN

3.1 Tpakr BepTUKAJIbHOI0 OTKJIOHEHHS

3.1.1 Yncno KaHanoB BEPTUKANIbHOIO OTKIOHEHUS — 2;

3.1.2 KoadpdpunumeHTbl OTKNIOHEHUS KaXX4oro M3 KaHasioB BEPTUKASIbHOro OTK/IOHEHUS UMEKT
MoLIaroBylo YCTaHOBKY 3HadeHun: oT 2 mB/gen no 10 B/gen B nocnegosaTtenbHoCcTn 1-2-5;

3.1.3 Tpepenbl A0OMNYyCKAaEMOW OTHOCUTENbHOM MOrpewHoOCTU YCTaHOBKW KO3 dPUUMEHTOB
OTKJIOHEHMS He npeBblwatoT +3%. pn ypoBHE NOCTOSHHOIO cMeweHus ocumnnorpada 0 B.

3.1.4 Tpegenbl ponyckaemol abCoMOTHOM MOrpPeLHOCTH N3MEPEHUS MOCTOSIHHOIO
HanpsxeHus (U), npyn dnkcnpoBaHHbIX KO3ddPuumMeHTax OTKJIOHEHUS, HE NMPEBbILLAOT:

+ (3,0 x10% xU+ 0,1pen x Ko + 1MB) ans 3HauveHuii Ko> 5 MB/aen

rae Ko — ycTaHOBNEHHbIN KOIPDULMEHT OTKIIOHEHUS,

Mpu ypoBHE MOCTOSAHHOro cMeweHusa ocumnnorpadga 0 B.

3.1.5 MNMonoca nponyckaHusa ocuunnorpada npu HenocpeacTBEHHOM BXOAE, BPeEMS HapacTaHus
N KONMYECTBO KaHasioB COOTBETCTBYET AaHHbIM Tabn. 3.1

Tabnuua 3.1
Tun npubopa Monoca nponyckaHuna Bpemsa HapacTaHusa
AKNMN-4122/1(V) 60 MI'y 5,8 HC
AKUN-4122/2(V) 100 MI'y 3,5 HC
AKUN-4122/3(V) 100 MI'y 3,5 HC
AKNMN-4122/4(V) 200 Ml'y 1,7 HC
AKUN-4122/5(V) 300 My 1,17 HC
AKUN-4122/6(V) 300 My, 1,17 HC

o Mpu noaknyeHnn pgenutena 1:10 (n3 komniekTa ocuwmnnorpada) nonoca

nponyckaHmsa ocuunnorpada cooTBeTCTBYeT AaHHbIM Tabn. 3.1

. B ocuunnorpade npenycMOTpeHO OrpaHMYeHue nosaoChbl MPOMyCcKaHWa BXOAHOMO

curHana B cootsetcTBmu Ao 20 My (kpome mogenen AKNM-4122/1, AKNM-4122/1V).

3.1.6 BpeMs HapacTaHus nepexogHon xapakTepuctmkm (MX) Kkaxgoro w3 KaHanos
BEPTUKAJZIbBHOIo OTKJ/IOHEHUA NMPU HENOCPEACTBEHHOM BXOAE€, BO BCEX MOJIOXEHUAX KO3CbeVILI,VIeHTa
OTK/IOHEHMS N NEePUOANYECKOM CUIHasle COOTBETCTBYET AaHHbIM Tabn. 3.1

3.1.7 NapameTpbl BXOAOB KaxXA0ro U3 KaHanoB yCUINTens npuseieHol B Tabn. 3.2:
Tabnuua 3.2

NMpn HenocpeacTBeHHOM Bxoae 1Mom
AKTUBHOe
CONpoOTUBJIEHUE

Tvn npubopa BxoaHas eMKOCTb, He 6onee

AKUN-4122/1(V)
AKUN-4122/2(V)
AKWUM-4122/3(V)
AKWUN-4122/4(V)
AKUMN-4122/5(V)
AKWUN-4122/6(V)

1 MOM + 2% 10 n® + 5 nd

3.1.8 Ocumnnorpad obecrneunBaeT cneayoLlme pexuMbl CBA3M BXOAHOIO YCUUTENSA:

" 3akpbiTbli Bxog (AC) - obecneuymBaeT NpOXOXAEHME CUrHaNoOB Ha BXOA4 YCUNUTens
BEpPTMKANbHOIro OTKSIOHEHMS ¢ YactoTton 6onee 10 Iy,

" OTkpbiTbii BXxog (DC) obecneumBaeT NpPOXOXAEHME CUMHANMOB Ha BXO4 YCUNUTENs
BEPTUKANbHOIO OTKJIOHEHUS BO BCEW MOSIOCE YACTOT, BK/OYAs MOCTOSHHYIO COCTaBSOLLYIO.

" Bxoa ycunutens 3akopoudeH Ha kopnyc (GND/3emns), BXOAHOW CMrHan He nocTynaer
Ha BXoA4 ycunutens n dusnyeckn OTKAKYEH OT BXoAa YCUIUTENS.

3.1.9 Ocuunnorpad obecneumBaeT cregywmne pexnMbl KaHaloB  BepTUKANIbHOMO
OTK/IOHEHMUS:
" HabnoaeHne curHanoB No KaHanam
" MaTemMaTnyeckme AeNCTBUS C CUTHaIAaMM BCeX BXOAHbIX KaHaNoB:
CTaHpapTHble MaTeMaTnyeckmne yHKUNmn:
1. CyMMupoBaHue KaHasos;
2. Pa3HoOCTb KaHanos;



YMHOXeHne KaHanos;

HdeneHne KkaHanos.;

MNHBepTMpOBaHUe cUrHana;

BMN® (c npyuMeHeHNEM NPSIMOYrO/IbHOr0 OKHa, okHa bnakMeHa, XaHHMHra n XaMMUHra)
" ABTOMaTU4YeCKYyd  YCTaHOBKY pa3mepoB n3obpaxxeHuns 7 aBTOMaTUYeCKYto
CUHXPOHMU3AUMNIO UCCNenyemMoro cmrHana.

3.1.10 donyckaeMoe cyMMapHOe€ 3HayeHue MNOCTOSHHOrO0 M MNepeMEeHHOro HanpsiXXeHusa Ha

BXO4e KaXkAoro u3 KaHasoB ycunamnTens rnpuv BXOo4HOM conpoTtusieHmn 1 MOM:

ouhkw

Ha BXOAe KaXAoro U3 KaHanos ycunmurens He 6onee 400 B
C penuntenem 1:10 He 6onee 600 B
npy 3TOM YacToTa NEePEMEHHOro Hanps>XeHUs He A0JKHA MpeBbIWaTh 3HavYeHnsa 1 klu.

3.1.11 MMpenen nepeMmelleHns nydya MO BepTUKAJN B KaX[AOM W3 KaHas/ioB BEPTMKANbHOIoO
OTK/TOHEHMS, B 3aBUCUMOCTHM OT MOJIOXEHMUSA Nepektovatensa B/aen npuseaeHsl B Tabn. 3.3:

Tabnuuya 3.3
Tun npubopa ;'.Ir?(i%eH:l::;aquun ko3 . 3HaueHune cMeLleHus

AKNN-4122/1(V) 2 MB/pen ... 10 B/aen + 10 gen
AKNN-4122/2(V) 2 MB/ pen ... 100 MB/gen +1B
AKNN-4122/3(V)

AKUM-4122/4(V) 200 mB/pen ... 1 B/pen +10B
AKWNM-4122/5(V)

AKNMN-4122/6(V) 2 B/nen ... 10 B/pen + 100 B

3.2 TpakTt ropu3oHTAJILHOT0 OTKJIOHEHHS

3.10.8 KoadduumeHT pasBepTku ocunnorpada MMeET 3Ha4YeHUs:
ot 5 Hc/pen po 100 c/aen ana ocuunnorpados AKUM-4122/1(V);
oT 2 Hc/pen po 100 c/aen ana ocunnnorpados AKUM-4122/2(V); AKNM-4122/3(V)
ot 1 Hc/men po 100 c/gen ansa ocuunnorpados AKUM-4122/4(V); AKUM-4122/5(V), AKUN-
4122/6(V)

3.2.2 lpepensl aonyckaemMon OTHOCUTENbHOM MorpewHocTn KoadduumneHta passeptku (Kp)
cocTaBnstoT He 6onee £ 0,01%.

3.2.3 Avana3oH u3MepeHus BpeMeHHbIX MHTepBasnos coctasnseT ot 50 ¢ go 10*+H,

rae tH — BpeMsa HapacTaHus nepexoAHOM XapakTepucTnuku, cornacHo tabnmubl 3.1.

3.2.6 Ocuunnorpad obecneuvBaeT cnegywme pexummbl paboTbl TpakTa FOPU3OHTasIbHOrO
OTK/IOHEHMUS:

= PaboTa Ha OCHOBHOW pa3BeEpPTKE;

* BO3MOXHOCTb pacTaXKu U yBeNIM4YeHne BblAeNIeHHOro okHa (Zoom).

= Lndposon camonmcey, (Roll), npn passepTtke 100 mc u 6onee.

3.3 CunxpoHusauus

3.3.1 Ocumnnorpad obecneumBaeT cneayrolne pexmnmbl 3arnycka pa3BepTKn:

= ABTOMaTMYECKWUN, C PYYHOM UM aBTOMaTUUYECKOM YCTAHOBKOM YPOBHSA CUHXPOHMU3aUUN, ANS
CUrHanoB C 4YacToTon He MeHee 50 Iuy;

* Kaywmui;

= OAHOKpaTHbIN;

3.3.2 Ocumnnorpad obecneumBaeT cneayowme pexmMbl CUHXPOHU3ALNN:

= [lo nonoXxumtenbHoMy GPOHTY, MO oTpuuaTeNbHOMY QPOHTY WAW NO MNOSIOXUTENbHOMY
bpoHTY;

= [lo ycnoBmaM panTenbHOCTU uMmnynbca (6onblue, MeHblle, paBHO, B npeaenax WM BHe
npeaenos), ycnoBus Ansa oANTeNbHOCTU MMMYyNbCa yCcTaHasnmeatoTcs B npegenax oT 30 Hc go 10 ¢;

= [0 CKOpPOCTM Wu3MeHeHus curHana (HapactaHume/cnag): 6onblie, MeHblue, paBHO, B
npeaenax Win BHe Npefesnos, YCNOBUS AN KPYTU3HbI yCTaHaBnmeatTca B npegenax ot 30 Hc go 10
<

= TB cuHxpoHusauma (PAL, SECAM, NTSC; Bbi6bOp NOASPHOCTU CUHXPOHM3ALWMM, HOMepa
CTPOKW M Nons;

= IxutTep cxembl TB cnHxpoHumsaumm < 200 nc



* [lonepeMeHHbIli 3anyck Mexay [ABYMA Bbl6paHHbIMM  KaHanamu (OTAENbHbIA  TUN
CMHXPOHM3aLUMM A5 KaXXA0ro KaHana).

3.3.3 Ocumnnorpad obecneumBaeT cneaytowme NCTOYHNKN CUHXPOHU3ALMN:

e CHHXpOHM3AUWMIO CUIFHANOM BO BXOAHOM KaHane: 1/2 win 1/2/3/4 (no nwob6bomy wus
KaHaJsioB);

NMpuMmevyaHume: ansa Bbibopa MCTOYHMKA CMHXPOHM3AUMKN He oba3aTenbHO NPUCYTCTBUE JIMHUM
pa3BepTKM 3TOr0 KaHasia Ha dKpaHe.

o CHHXpPOHM3ALUIO OT BHELIHEr0 UCTOYHMKA B NOSIOXEHUAX BHYTpeHHero aenntena BHELL\S w
BHELL.

3.3.3 BHyTpeHHSS CMHXpOoHU3aumsa obecneymBaeTcs NpyM ypoBHE BXOAHOIO CUMrHasa He MeHee
6 AeneHui WwKanbl 3KpaHa;

3.3.4 BHewHsa cnHXpoHmn3aumsa obecneunBaeTcs Npu ypoBHE BXOAHOIO CMrHasia He MeHee +
600 MB ansa BHewHero Bxoaa B nosoxeHnn BHELL n He meHee + 3 B Ans BHewWHero BXxoaa B
nonoxenunn BHELWN\5 gnsa ocumnnorpados.

3.3.5 NapameTpbl BXOAa BHELWHENW CUHXPOHU3aLUN:

AKTMBHOE conpoTuBneHue: 1 MOM + 2%;
BxoaHas eMKOCTb, He 6onee: 10 n® £ 5 n®

3.3.6 lonyckaemoe cyMMapHoOe 3HauyeHme NoCTOSHHOIo U NepeMeHHOro Hanpsi>xeHnsa Ha Bxoae
BHELWHEeN CMHXpPOHM3aunm He 6onee 400 B, npu 3TOM YacToTa NMEPEMEHHOr0 HaMpsiXXeHNe He A0KHaA
npeBblWaTb 3Ha4eHmsa 1 klu.

3.3.7 CnHXpoHM3aumsa B pexume TB obecneynmBaeTcsa Npu ypoBHE BXOAHOrO CMrHasia He MeHee
0,3 aeneHus.

3.3.9 Ocuunnorpad obecneymBaeT NpUMEHEHME B TPpaKTe CMHXPOHM3aAUMuU cnegylowme BUAbl

CBA3U:
» OuNbLTP NEpPEMEHHON CcocTaBnsawwen - obecnednmBaeT NpOXOXAEHMe B TpakT
CUHXPOHM3aLUMKM YacToT cBbiwe 50 Iu.
» OuUALTP NOCTOSHHOM  cocTaBnswowen - obecneunmsBaeT MPOXOXAEHME B TpakT

CMHXPOHMU3AUMKN BCEX YacTOT 6e3 A0NOMHMUTENbHON PunbTpaumun.
» OunbTp BY - obecneumBaeT NpoxoXxaeHne B TpakT CUHXPOHM3aumMm 4yacToT Bbiwe 10 Klu.
» OunbTp HY - obecneumBaeT NpoOXOXAEHNE B TPAKT CUHXPOHM3AUUN YacTOT Huxe 10 kIu.

3.3.10 Ocuunnorpad obecneumBaeT 6NOKMPOBKY 3arycka pa3BepTKW, MNpU HaACTYMJEHUU
YCNOBUN CUHXPOHM3aLUUK, Ha BpeMsa B npeaenax ot 100 Hc go 10 c.

34 X-Y -Bxox
Ocuwunnorpad obecneumsaeT pexum paboTbl X-Y BXxoaa.
®da3zoBbIM caoBUT - £3° Ha yacTtoTe 100 klu.

3.5 Amnanoroo-ungpoBoe npeodopaszoBanue coop undopmanuu

3.5.1 Ocumnnorpad obecneumBaeT 4acToTy ANCKPETU3ALMN OAHOKPATHOrO CMrHajna cornacHo
OaHHbIX, nNpuBeaeHHbIXx B Tabnuue 3.4. 0Ob6beanHeHMe KaHaNoOB  OCyLUecTBNseTcs

aBToOMaTU4ecKu.
Tabnuua 3.4
Tun npubopa Yuncno BKJIIOYEHHbIX KaHaNnoB YacTtoTta AucCKpeTusauuvm
1 500 MI'y
AKMMN-4122/1(V) 5 250 My
1 11Ty
AKMIM-4122/2(V) > 500 M
AKMMN-4122/3(V) 1 21Ty
AKNN-4122/4(V) 2 11Ty
1 2,51y
AKMIM-4122/5(V) 5 1,25 Ty
1 3,21y
AKMIMN-4122/6(V) 5 1.6 My




ONVTeNnbHOCTbIO 6oniee 10 Hc.

3.6 ApBTOMaTHMYecKHe M KypCOpPHbIe H3MepeHus!
3.6.1

3.5.2 MNpeaenbl gonyckaeMor abContoTHON NOrPELHOCTN YacToTbl AuckpeTmnsaumn (F)
COCTaBnAT He 6onee £(1*107*F).

3.5.4 Yncno paspsgos AUIM ocumnnorpada cocrasnser 8 6uT.

3.5.5 MakcuManbHbIn 06beM NaMaTu Ans Kaxaoro Tuna ocumnnorpada, npmeeneH B Tabnuue
3.5. O6beM naMATH yKa3aH Ha KaHasl, BO3MOXHOCTb 06bEANHEHNS KAHa/10B OTCYTCTBYET.

Tabnunua 3.5

Tun npu6bopa Yucno kaHanos AOuckpeTnsaumna Mamarb
AKNN-4122/1(V) 1/2 < 500 MI'y 10 Mb
AKNMN-4122/2(V) 1/2 <1TITy 10 Mb
1 <1TITy 10 Mb

AKNN-4122/3(V) 21Ty 10 kb
AKMNMN-4122/4(V) > < 500 Ml'y 10 Mb
11Ty 10 kb

1 <1TITy 10 Mb

21Tu; 2,51y 10 kb

AKMNMN-4122/5(V) , < 500 My 10 MB
10MMy; 1,251y 10 kb

1 < 800 MI'y 10 Mb

1,6ITy; 3,21y 10 kb

AKNN-4122/6(V) 5 < 400 MMy 10 MB
800 MIu; 1,61Ty 10 kb

3.5.6 Ocumnnnorpad obecneumBaeT ycpeagHeHune 4, 16, , 64, 128 passepTtok HOpM BXOAHOrO
CUrHana.

3.5.6 B pexuMe nukoBoro getektopa ocuuanorpad obecneumBaeT oTobpaxeHue CUrHanoB

Ocuwunnorpad

N3MEPEHUN:

M3mMepeHune nepuoaa criefoBaHuUst CUrHana

obecneuymBaeTr

M3MepeHue yacToTbl CUrHana;

N3MepeHue cpefHero 3Ha4eHus curana;

N3mMepeHna curHana ot NuK A0 NuKa;
N3mepeHue cpegHekBaapaTMHeCKOro 3Ha4YeHuns 3a uenblii nepnoa curHana;
N3MepeHne MakCMManbHOro 3Ha4eHnsa curHana;
N3MepeHne MUHMManNbHOro 3Ha4YeHUs CUrHana;
N3mepeHue Hanbonee BEpOSATHOrO BEPXHEro 3Ha4YeHns GUNoNspHOro curHana;
N3mepeHne Hanbonee BepOATHOIO HMXHErO 3HaYeHUs 6MNoOASpPHOro curHana;
MonoxunTenbHbINM BbIGPOC Ha BEPLUNMHE UMMYIbCA;
OTpuuaTenbHbI BbIGPOC MO OKOHYAHUIO CNaja UMMYIbCa;
BpeMmsa HapacTaHusa nMmnynbca;
Bpems cnaga umnynbca;
N3mMepeHue ANUTENnbHOCTM NOSIOXUTENBHOIO MMNYbCA;
N3mMepeHne oanTenbHOCTU OTpuLaTebHOr0O MMNYbCa;

CKBaXHOCTbHOHOMMTeﬂbHOH)MMHynbca;
CKBa>HOCTb oTpuuaTenbHOro nMnynbca,

cnepytowme

BUAbI

aBTOMaTN4eCKunx

UMdpoBbIX

N3mepeHne BpemMeHM Mexay 1-M HapacTatowuMm GHpPOHTOM uMMNynabca KaHana 1 un 1-m
HapacTalwmnm HGpoOHTOM MMMYNbCca KaHana 2;
N3mepeHne BpemeHn Mexay 1-m cnagavwmMMm GPOHTOM wuMMynbca KaHana 1 u 1-m
cnagaiowmm GpoHTOM UMMNybCa KaHana 2;

3.6.2 Ocumnnorpad obecneumBaeTt cneayowme BUabl KYpCOPHbIX N3MEpPEHU:
N3mMepeHne HanpsXXeHnsa Mexay ABYMS Kypcopamu, yCTaHOBNEHHbIMW ONepaToOpoM;

N3mepeHune
onepaTopoM;

BPEMEHHOIO

MHTEPBAJla

3.7 JlonmoJIHUTEIbHbIE BO3MOKHOCTH

8

Mexay AByMs

Kypcopamu,

YCTaHOBJ1IEHHbIMU




3.7.1 Ocuunnorpad obecneuynmBaeT aBTOMATMYECKMI MOUCK CUrHana, aBTOMATUYECKYIO
YCTaHOBKY KoO3dduumeHTa pa3BepTku, KoadhduUMEHTA BEPTUKANILHOIO OTK/IOHEHUS U YpPOBHS
3anycka B nonoce 4actot oT 10 Ny 40 NOHOM NOJIOChI MPOMYyCKaHUA yKa3aHHoM B Tabnnue 3.1.

3.7.2 Ocumnnnorpad obecneymBaeT BO3MOXHOCTb 3aNMC/U BO BHYTPEHHIOO M BHELWIHIOW NaMsTb
M Bbl30Ba YCTAHOBOK T[OJIOXXEHUS OpraHoB ynpaeneHuss ocuunnorpada (npodwuneir) npu
nccneaoBaHMM U U3MepeHun GopMbl BXOAHOIO CMrHana. Bo BHYTPEHHIO NaMaTb MOXHO 3anucaTb A0
8 npodunei.

3.7.3 Ocumnnorpad obecrneumBaeT BO3MOXHOCTb 3aNnUCu BO BHYTPEHHIO MamMsaTb M Bbi3oBa 15
¢dopM curHana otobpa)kaembix Ha gmcnnee.

3.7.4 Ocuunnorpad obecrneymBaeT BO3MOXHOCTb 3anMnCKh Ha BHeWwHM USB HocnTenb AaHHbIX,
Nnony4dyeHHbIX B npouecce cbopa uWHGopmauum B dopmate Bin n oTkpbiBaembit B [10. Ecnu
Heobxoammo nonyuutb CSV dann, Heobxoanmo danmn Bin oTkpbiTh B MO 1 coxpaHutb B CSV.

3.8 Jucnuei
Tun MCNosb3yeMOro aKpaHa LiBetHon XKW (TFT), amnaroHans 20,3 cm
600 no BepTuKanu
800 no ropmnsoHTanm
BHYTpeHHAS ceTKa 10 x 14 peneHun

PaspeweHune XXKU

3.9 BHeuHue ycTpoiicTBa

Ocuunnorpad obecneumBaeT BO3MOXHOCTb MOAKIIOYEHUS BHELWIHWUX YCTPOWCTB 4epes3 CTbiK
USB-2.0 (2 uHTepdernica), LAN n RS-232.

B mopenax c¢ uHaekcom “V” ycraHoBneH VGA wuHTepdenc ansg noakKIA4YeHUss BHELUHEro
MOHWTOpa. BHuMaHue!!l! UHTepgheric VGA ycraHaB/IMBaeTcsl ToJIbKO BMECTO uHTepdbesica
RS-232, ogqHOBpeMeHHasi yCTaHOBKa AByX AaHHbIX MHTeperncoB HEeBO3MOX<Ha.

3.10 OOmme xapaTKepUCTUKHU

3.10.1 Mpunbop obecneumBaeT CBOM TEXHMYUYECKME XapaKTEPUCTUKM B npegenax HopM nocre
nporpesa, B Te4EHUN BPEMEHU paBHOro 15 MMHyTaM.

3.10.2 MapameTpbl npubopa COOTBETCTBYIOT TEXHUYECKUM XapaKTepucTMKkam npu nutaHum Ot
ceTtun, HanpshxeHneM ot 90 o 264 B n yactoTon nutatowen cetn ot 45 o 440 Iu.

3.10.3 MowHocTb, noTpebnsemas npuboOpoM OT CETU MNEPEMEHHOro HanpsXXeHns npu
HOMMHANbHOM Hanps>XeHun He npesbiwaeT 50 B*A.

3.10.4 Mpubop ponyckaeT HenpepbiBHYO paboTy B paboumx ycnoBusX 3KCniayaTaumum B
TeyeHne 8 4acos.

3.10.5 Ocuwunnorpad obecneymBaeTr CBOM TEXHMUYECKME TMPU HOPMasbHbIX YCNOBUSX
+(23+1)°C, npn oTHOCUTENBbHON BNAXHOCTN: OT 5 A0 85%.

3.10.6 Paboumne ycnosus akcnnyataumm ot +10 go 40° C npuM OTHOCUTENLHOM BNAXHOCTWU:
85% (Makc).

3.10.7 Fabapwutbl (MM): 340 (anuHa) x 175 (BbicoTa) x 85 (rnybuHa).

3.10.8 Macca: He 6onee 1,82 kr.



4 COCTAB U3genuvs

Mpubop noctaBnseTcs B CTaHAAPTHOM COCTaBe, YKa3aHHOM B Tabnuue 4. 1.

Tabnuua 4.1

HanMeHoBaHue KonunuecrtBo

NMpumeyaHue

Ocumnnnorpad cepun AKMNMN-4122 1

CeTeBOWn WHYP

PyKOBOACTBO MO 3KCM/JyaTauunm

Mpo6HMK MaccuBHbIN

Tun NpobHMKa 1 Nosioca NponycKaHus
3aBUCAT OT Modenu ocuunnorpada

Kabenb USB

MporpamMMHoe obecrevyeHune

MpefgocTasaseTcs no 4on. 3anpocy

iR N

YnakoBo4YHasi KOpobka

AononHuTenbHbIe ONuum:

AKKyMyniaTOpHas 6arapes:
e Tun 6aTtapeun - nuTnn-nonnmMmepHbli akkymynatop (Li-Pol,
cnapeHHbIn 6510k 2wT X 3,7 B/4000 MA*Y)
e BbixoaHoe HanpsxeHue 7,4 B
e EMKocTb 6aTtapeu - 8000 MA*y
e Bpems paboTbl ocumnnorpada ot 6atapeun - ~4 yaca

TkaHeBasi CyMKa:
ANA XpaHeHUst N TPaHCNOPTUPOBKK npubopa n akceccyapos
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5 VYKA3AHWUA MEP BE3ONACHOCTHU

K paboTe c npnbopomM AgonyckKalTcs nuua, 03HaKOMUBLUMECS C TEXHUYECKUM OMNMUCAHMUEM U
WHCTpPYKUMEN no akcnnyaTaumMm npnbopa, a TakxKe nNpoLlealne MHCTPYKTaX no TeXHUKe
6e3onacHocCTH.

B npnbope nMeloTcsa Hanps»KEHUS, ONacHbIe AN XU3HW.

5.1 OO6mue TpeGOBaAHUS MO TeXHUKE 0€30MACHOCTH

CobnogeHne cneaywowmnx npasun 6€30MacHOCTU  3HAYUTENbBHO YMEHbLIUT BO3MOXHOCTb
NOpaXXeHns 3/IEKTPUYECKNM TOKOM.

Crapantecb He nogBepratb cebsi BO34ENCTBMIO BbICOKOrO HaMpsiXXeHUs - 3TO OMacHo Ans
XN3HU. CHUMaNTe 3alUMTHbIM KOXYX M 3KpaHbl TOJbKO MO Mepe HeobxoammocTun. He kacanTtecb
BbICOKOBOJIbTHbIX KOHAEHCATOPOB Cpa3y, Noc/e BbiKNoUYeHNs npnbopa.

MocTapanTecb MCMNONb30BaTb TObKO OAHY PYKY (MpaByto), NpV peryanpoBke uenen,
HaxXxo4sWMXCcs no4 HanpsxeHneMm. N3berante HebpeXXHOro KOHTaKTa € lbbIMM YacTaMm
obopynoBaHuMs, MOTOMY YTO 3TU KaCaHMS MOTyT NMPMBECTM K MOPAXXEHUO BbICOKMM HaMpsiKeHneM.

PaboTanTe MO BO3MOXHOCTM B CYXMX MOMELLEHMAX C M3O0JMPYIOLWMM MOKPbITUEM MNosa Wau
NCNONb3yNTe W30NMPYIOWWA MaTepuan noh BawuM CTyaoM W Horamu. Ecnm  obopyanoBaHue
NnepeHOoCHOe, NoMecTuTe ero nNpu 06CNy>XMBaHNUM Ha N30JMPOBAHHYO MOBEPXHOCTb.

Mpun ncnonb3oBaHnn NpobHMKa, KacamTecb TONIbKO ero U30JMPOBaHHON YacTw.

MocTapanTecb U3y4nTb Lenu, C KOTopbiMi Bbl paboTaeTte, ang Toro, 4tobbl n3berate y4acTkos
C BbICOKMMM HanpsxeHuamu. T[MOMHUTE, 4YTO D3SfeKTPUYecKMe Lenn MOryT HaxoauTbCa noa
HanpsKeHMeM Jaxke nocne BbikatoueHns obopyaoBaHus.

MeTannmyeckne 4actm o060pyAOBaHMSA C ABYXMPOBOAHbLIMWU LIHYPaMU TMUTAHUS HE WMET
3a3eM/ieHnsl. DTO He TOJIbKO NpeacTaB/isgeT ONacHOCTb MOPaXKeHWUs 3NEKTPUYECKMM TOKOM, HO TakKxe
MOXET BbI3BaTb NMoBpexaeHne 060pyaoBaHus.

Crapantecb Hukorga He pabortatb oaumH. Heobxoammo, 4Tobbl B npepenax AOCAraeMocTu
HaxoAWICa NepcoHas, KOTOPbIN CMOXeT OKa3aTb BaM NEPBYIO MOMOLLb.

A BHMMaHue:

Ans NCKIOYEeHUs NopaXeHUs TOKOM Npu noaksJiroyueHun npmbopa Kk uensm
C HanpsihkeHueM cBbiwe 42B nuk (30 B ck3) mam k ob6bektam ¢
notpebnsemMoin MowHoOCTbi0O 6o0onee 4,8 kBT cobnwpaiite cnepyrowmne
npasuna:

e cnonbsynte npubop uM MNpPobHMKM K HEMY TOSIbKO B 3asiBIEHHOW AN HUX
KaTeropmun anekTpob6e3onacHocCTH.

e AIcnonb3yinTe TONbKO W30/MPOBAHHbIE aKCeccyapbl M3 KOMMJeKTa MOCTaBKMU
npunbopa.

e Nepen pabotoin ybeautecb, UTO MU30NSUMSA AENUTENEN U TECTOBbIX MNPOBOAOB
NCrnpaBHa U HE UMEETCA NOBPEXAEHUA KOHCTPYKLMN.

e¢[10 OKOHY@HUM U3MEpPEHUA HEeMeANIeHHO OTCOeAMHUTE TeCcToBble MNpoBoAa U
NpUHaaIeXxXHoCcTn oT npubopa.

e OTcoeanHunTe nHTepodencHbln kabenb USB coeanHstowmnii npmubop u MK.

eHe nopaBaiTe UBX CBbille MaKCMMasbHO [OMNYCTMMOrO W YKa3aHHOro
cneundukaumax (HakoHeyHMK nNpobHMKa noJaeT BXOAHOE HanpsXeHue
HenocpeaCTBEHHO HAa BXOAHble pasbeMbl ocuunnorpada). OcobeHHO
BHMMATE/IbHO BbIMOJHANTE U3MEPEHUS MPU UCMOJSIb30BAaHUW LUTAaTHONO NPobHuKa
B NonoXxeHumn nepekntoyatens 1:1 (x1). Mpu HeobxoAMMOCTU WNCMNONb3YUTE
cneunanunsnpoBaHHble genutenu (auddepeHunanbHble, TOKOBbIE U Ap.).

eHe wncnonb3ymnte HemsonmposaHHble BNC aganTtepbl M coegvHuTenn Tuna
«baHaH»
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6 HA3HAYEHUE OPrAHOB YIMNPABJIEHNA U UHANKALIUA

[o Hauana paboTtbl ¢ npubopomM, HMxecneayowas MHbDoOpMaLms NOMOXET B KOPOTKOE BpeMs
M3yuyuTb W OCBOUTb YyMpaBleHMEe TMpu NOMOLWM OpraHOB YMNpaBJeHUs nepefHen naHenm
ocumnnorpada. DTa rf1aBa COAEPXWUT CBEAEHUS O PACMNoONIOKEHUM PEryassiTOpoB M KHOMOK, WX
Ha3Ha4yeHMn. BHUMaTENbHO M3yuyuTe AaHHble pasgenbl PD, nepen TeM Kak MpuUCTynuTb K paboTe C
ocuunnnorpadom.

6.1 Ilepexnss naneab

Ha nepeaHen naHenun pacnofiaratoTcs BXOAHblE pa3beMbl, PErynisaTopbl U KHOMKW. Perynsatopbl
NMCMONb3YIOTCA Yalle, ux gencreme nogobHo aHanormuHbiM perynatopam nwboro ocuwmnnorpadga. C
NMOMOLLbIO KHOMOK MOXHO HEenocpeaCTBEHHO WCMNO/b30BaTb onpeaeneHHble QYyHKUMKM U pa3aensbl
BHYTpeHHero MeHto. [Onsa Bbibopa GYHKUMA U PeXMMOB MCMOAb3YKTCA 5 cheunanbHbIX KHOMOK
pacrnonoxeHHbix BeptukanbHo (F1...F5). [ns Bbibopa yCTaHOBOK U AEACTBUMA B TEKYLIEM aKTUBHOM
MeH (Bbl30Ba Ha 3KpaH) MCMNONb3YKTCSH KHOMKW PaCMnoiOXXEeHHblE FOPU30HTasIbHO MoA AUCMieeM
(H1...H5). OHM N03BOAAT MONYYUTb AOCTYN K AOMOJSIHUTESNIbHLIM CTPaHWULAM MEHIO0, U3MEPUTESIbHbIM
dYHKUMSM M napaMeTpaM HacTponku, obecneumBaloWwmMX WKMPOKME BO3MOXHOCTM (MaTeMaTuyeckue
(dYHKUMN, ONOPHbIE CUTHAMbI, YNpaBaeHne 3anyckom u np.).

Opyrne @yHKUMOHaNbHbIE KHOMKW Ha MepeaHen MnaHenn npeaHasHayveHbl ANs akTMBauuu
peXnMoB, NapaMeTPoOB M HacTpoekK, NyTeEM NX HENOCPEACTBEHHOIrO HaXaTus.

~——8 9 B 0008

(&3]

7 6

Puc. 6-1 NepeaHsasa naHenb ocuunnorpacdos cepun AKUMN-4122

1. KHonka BKJ/BbIKN NUTaHUSA.

2. DkpaH ocumnnorpada

3. MHavKaTtop nuTaHua: ¢/4 nHAMKaTtop oTobpaxkaeTcs 3eneHbIM LUBETOM — MNpu BKIOYEHUU
nuTaHmsa (NoACOeAMHEHUN K ~ CeTU) WINW NUTAHMKM OT MOJSIHOCTBIO  3aps>XEeHHOWN
aKkyMmynaTopHon 6aTtapeun. NHamkaTop oTobpa)kaeTcs opaH>XeBblM LIBETOM - B C/lyyae
noasapsaku 6atapen OT CETU MNEepeMEHHOro HanpsXXeHWs npuv MNOMOLWKM BCTPOEHHOrO
3apsAHoro ycrp-Bsa.

4. Obnactb opraHoB ynpasseHus (KHOMKW, perynatopbl, a Takxe dyHKUMOHaNbHble KHOMKMU
H1..H5, F1..F5).

5. Bbixoa curHana kanunbpatopa (5 B/ 1 kl'u/ MeaHAap): ANsg KOMNeHcauum npobHMKOB

6. Bxog BHewHeln cnHxpoHmnsaummn (EXT)

7. Bxoabl KAH1/ KAH2 undposoro ocumnnorpada (BNC)

8. KHonka «MEHIO BbIKJI/Menu Off» (BbikntoyaeT/ BKAl4aeT MEHI0O Ha 3KpaHe
ocumnnorpada).
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6.2 JleBas GoKoBaf MaHeJdb

Puc. 6-2 Jilesasa 6okoBasi naHenb ocuyunnorpacgos cepun AKNMN-4122

1. BbikntoyaTenb ceTeBoro nutaHusa: “—" nonoxeHune Bkn.; “o” — COOTB. NOSIOXEHUIO BbIK/1.

2. THe3[0 ANg NOAKIYEHUS CETEBOro Kabensa nutaHus.

6.3 IlpaBas GoxoBasi maHe/lb

-0 - .

Puc. 6-3 NpaBas 6okoBan naHenb ocuywnorpacgos cepun AKNUMN-4122

1. USB: Pa3beMm USB gnsa nogkntouyeHus BHewHux flash ycrponcts USB-2.0 (MakcumanbHas
eMKOoCTb 8 'b) 1 3anncmn Bo BHELWHIOW NamMaTb (coBMmecTumocTb USB 1.1/2.0).

2. USB: Pasbem USB ana AuUCTaHUMOHHOro ynpassieHna oT BHewHero K npu nomowm MO
(nepepayuun gaHHbIX, coBMecTumocTtb USB 1.1/2.0).

3. COM/ VGA: Pazbem COM nocnegoBatensHoro nopta (RS232) ans AWCTaHUMOHHOIO
ynpasneHunsa npu nomowwm BHewHero lMK. Boixog VGA ansa nogadu curHana ocuunnorpada
Ha BHELWHWA MOHMUTOP WIN BWAEOMNPOEKTOP, YCTaHaB/MBAETCA TONbKO Ha Moaensx c
nHgekcom “V”, Bmecto uHTepdenca RS-232. OpgHoBpeMeHHass yctaHoBka COM un VGA

HEBO3MOXHa.
4. LAN: PasbeM LAN ans nogkntoveHmsa kK MK no nokanbHoi cetn (nopt Ethernet).
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6.4 3SagHaa nmaHe b

4 5 4
Puc. 6-4 3apgHaa naHenb ocuyniorpacgos cepun AKUM-4122

Bbixoa curHana BHELWHEN CUHXPOHM3aUMKU MU BblAaun UCMOAHUTENBHOINO cUrHana (pexuMm
FopneH/ HerogeH)

Pyuka ans nepeHocku

BeHTMNALUMOHHbIE OTBEPCTUSA U pELUETKA

Perynupyemblie yrnopbl oCHOBaHUA (A15 peryiMpoBKK yrfia HaK/IoHa)

KnemMma 3asemneHus

[N

uhwn

6.5 Opransl ynpab/jieHHs epeiHeii NaHean

Eeess s

Puc. 6-5 KHOnNku ynpaBneHus

1. KHonku ropusoHTanbHoro MeHiwo H1~H5 (HyMepauua <«cneBa-HanpaBo») Ana Bbl6opa
OENCTBUN B TEKYLLEM aKTUBHOM MEHIO.
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QOyHKUMOHanNbHble KHOMKM F1~F5 (HyMmepaumsa «cCBepxy-BHM3») aAns Bbibopa pexunMmoB WU

YCTaHOBOK B aKTUBHOM MEHIO.

KHonka «Menu off» (BbIK/lOYaET/ BK/IKOYAET MEHIO Ha 3KpaHe ocuuaniorpada)

PerynaTtop YcraHoBka (MHoroueneson perynatop M / Multifuncion)

O6nacTtb PyHKUMOHAMBbHbIX KaBuLW: BCEro 12 KHOMoK.

30Ha “BepTuk. cmeweHne” (coaepxXuTt 3 KHOMKWU U 4 perynsatopa): CNyXuT AN Bbl30Ba Ha

3KpaH MEHI0 BepTUKasIbHOM CUCTEMbl U PEryMpoBKM MapaMeTpoB BXOAHbIX KaHanoB.

KHonku «KAH1», «KAH2» npeaHa3Ha4eHbl 451 Bbl30Ba HACTpoeKk kaHanoB 1/2, «MATEM.»

- ANS AOCTyrna K MeHK MaTteMaTU4ecKmx onepauni ¢ ocumnnorpammamm (5 dyHkumn: Uctl-

NcT2, NcTl+WUcT2, NcTl*UcT2, UcTl/UcT2 n BA®/FFT). Perynatopbl «BYPTUK CMELLEHNE»

(2 WT) - ANA N3MeHeHns BepTMKaNbHOIO MOJSIOXKEHUS YPOBHSA 3anycka BbIOpaHHOro kaHana

KAH1/ KAH2, a Takxe ycTaHOBKM «0»-cMeleHns Touku 3anycka (Haxatb ans “YCT. -0-").

PerynaTtopsel “Bonbt/Aden.” (2 wT) - AN U3MEHEHUS aMNAuTyAbl CUrHana KaHana KAH1/

KAH2 (13M. K03 d. BEpTMKaANbHOINO OTK/TIOHEHUS).

7. 30Ha “Topu3. cMmeweHune” (cogepxut 1 kHonky “MEHIO TOPU3.” n 2 perynsaTtopa): 4ans
BbI30Ba Ha 3KpaH MEH FOpWM3OHTasIbHOM CUCTEMbI U PEeryiMpoBKU NapamMeTpoB pa3BepTKMW.
Perynatop “FOPU3 CMEWEHWE” npepHa3HaueH Anss W3MEHEHWS TOYKWM  3anycka
(Bneso/BnpaBo), perynatop “Bpems/gen.” - pns naMmeHeHuss MacwTtaba ropusoHTaNbHOWN
pa3BépTku (Koadd. pa3BepTkn).

8. 3oHa opraHoB ynpasneHusa “3AMNYCK"” (coaepXuT 3 KHOMKK U 1 perynstop): Ans Bbi30Ba

MEHIO M HaCTPOWKW MapaMeTpoB cuUCTeMbl 3anycka. KHonka “MEHIO” npegHasHauyeHa ans

oTobpaxeHns Ha 3KpaHe MeH cucTeMbl 3anycka; “50%"” - yCTaHOBKM 3HA4YeHUs YpPOBHS

3anycka Ha YpOBeHb cepeauHbl pa3Maxa curHana, “®OOPC.3AMN.” - kHonka
npuHyanTenoHoro 3anycka; Perynatop “YPOBEHb” - onsa nnaBHOro perynmpoBaHus ypOBHS

3anycka (HanpsXXeHusa Tpurrepa) u yctaHoBkn «0»-ypoBHsa (HaxaTtb ansa “YCT. -0-").

oukw

6.6 CuMBOJIBI HHAMKAIIMH KPaHa ocuuIorpaga

2% 22 21 20 19 18

Puc. 6-6 OkHo ocuunnorpada AKUM-4122

1. O6nacte oTobpaxkeHuss BxOAHOro curHana (OKHO BM3yanM3auumu OCUMAIOrPpaMM Ha
aKpaHe).
2. OKHO CcOCTOSIHMSA 3anycka (COCTOsAHME CUCTEMbI NMpu cbope AaHHbIX):

ABTO/Auto: ocuunnorpad paboTaeT B aBTOMATMYECKOM pexXuWMe U  oTobpaxaeT
OCUMNNOrpaMMy BXOOHOIO CUrHasa HEMpepbIBHO, PEXWM pasBepPTKM MO3BOJNAET Mofy4aTb
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n3obpaxeHne BXOAHOro CMrHasna, Aaxe Koraa He npoMcxXOAWUT BbINOSTHEHUS YCNOBUW 3anycka.
Ocunnnorpad 0OXuaaeT BbINO/HEHUS YCOBUI 3arnycka B TedeHue onpeaeneHHoro nepuoaa
BpeMeHu (onpenensercsd AAUTENbHOCTbIO pa3BepTKM) W Npu  OTCYTCTBUM Tpebyemoro
MYCKOBOro CUrHana npousBeAeT aBTOMaTUYECKMI 3anyck peructpaumun. Ocuwmnnorpad byaer
3anyckaTb c6op MHpOpMaUNM NMPUHYANTENBHO, €C/IN MPU YacTOTe BXOAHOro curHana ot 10 My
n 6onee He Npou3onaeT BbINOSHEHME YCNOBUW 3anycka (3a 3KBUBAJIEHTHbIV OnpeaeneHHbln
rnepuog BpeEMEHM).

B cnyyae Takoro aBTOMaTM4YecKOro 3anycka npouecc OoTobpaxeHus ocumniorpaMMbl Ha
9KpaHe He CMHXPOHM30BaH C CaMUM cUrHanoMm. OgHako npu nosiBieHun Tpebyemoro curHana
3anycka m3obpaxeHue Ha 3KpaHe CTaHOBATCHA CTabuibHbIM. Jllo6on dakTop, Bbi3biBAOLLNMN
HecTabunbHOCTb OpPMbI CUrHana, MoxeT ObiTb OOHapyXeH npu 3TOM pexmMme 3anycka
pa3BepTku. [lpuMep Ncnonb30BaHMSa — NpPoBepKa BbiX0Aa UCTOYHMKA MUTAHUS.

3amMeuaHue: npu ycCTaHoBKE KoO3dduumMeHTa Tropu3oHTaIbHON PpasBEpPTKM MepnseHHee
100mMc/nen., a Takxke B aBTOMATMYECKOM pexume pasBepTku ocuunnorpad - He 6byaper
pearnpoBaTb Ha MYCKOBOW CUrHal.

Tri CuHxpoHusaupoBaH (CuHx'H): ocuuanorpad o6Hapyxun cobbitme 3anycka u
perncTpmpyeT AaHHble Mocne 3TOro MoMeHTa. B gaHHOM BuAe 3anycka ocuwnnorpad MOXeT
pPErnMcTpMpoBaTb AaHHble M 0TobpaxkaTb OCUMANIOrPAMMy MpPU  CUHXPOHU3AUUM  BXOAHbIM
CUrHanom 4vacrtoTton 6onee 10 Iy.

Ready/ Xpaywwui (FortoB): ocuumnnorpad o0 perucTtpupyetr MpeanyckoBble JAaHHble W
oXuAaaeT CUrHan 3anycka. T.e. B AaHHOM BMAe 3amnycka ocuuanorpad He BbIMOJHAET cb6op
[aHHbIX, MOKa He 6yaeT BbINOMHEHO YCNOBMEe 3anycka. [pu OTCYTCTBUMM CUHXPOHM3AUUK,
ocumnnorpad byaet otobpaxkaTb NnocnegHo ocunnnorpamMmy 6e3 3axsaTta Kaknx-nmbo HOBbIX
OCLMIOrpamMM.

Scan/ Camonuceun: Ocumnnorpad aBTOMaTUYECKM BbIMOAHAET COOp AaHHbIX B pexume
camonucua u oTtobpaxkaeT MHMOPMaUMIO Ha aAucnnee B Buae rpadmka OTCYETOB BXOAHOMO
CUrHana B HanpaBNeHUN OT NPaBOro Kpasi 3KpaHa K N1eBoMy npu 3HavyeHun K pass = 100 Mc.
Stop/ CTOMN: (octaHoBka) Ocumnnorpad 3aBepLuns perncTpaunto n npekpatua cbop AaHHbIX
(oTobpakeHne M3MEeHEeHUIM OCLUUIITIOrPaMMbl BXOAHOIO cUrHana).

MpunMmeuanme: Ocumnnorpad aBTOMaATUYECKM nepeBoanTcss B pexum Camonuceu/Scan
(obHOBNSIET TOUYKM OUMPPOBKM CUFHANa NyTeM pa3BepTKM 3KpaHa «CfieBa Ha npaBo») - Mpu
Bblbope kKoadd. pa3zeepTkn oT 100 mc/pen n 6onee.

B pexume Camonuceu (Roll) coxpaHeHne rnybokon namatM Ha USB AMCK He BO3MOXHO,
pa3mep CSV c¢anna He 6onee 3 kb. [nsg coxpaHeHUs MOSIHOM NaMmMaTu Heobxoammo BbibpaTb
pexxum XAYLLIWN (B meHio BANYCK).

3. CumBon 0630pHOI MHAMKAUNMU i pacrnosioXeHUsa TOYKM 3arycka pas3BepTKM MO OTHOLIEHUHN

K MonHom AanvHe namsaATy. [pu BpemeHu 3aaepxku paBHoMm O0c, 6yaeT pacnonaratbcs

nocepeanHe »3KkpaHa. [pn BpeMeHW 3a4epXKuM CO 3HaKoOM «-» (npeasanyck cMellaeTcs

BMpaBo), NMpy BPEMEHU 3a4EPXKKN CO 3HAKOM «+>» (Nocnesanyck CMeLllaeTCs B/eBO).

4. lHamMKaTop TOYKM 3anycka - oOTobpa)kaeT TeKywee MNOAOXKEHUEe TOUYKM 3anycka
OTHOCUTENbHO BCEN BHYTPEHHEWN NaMaTh (O0TcyeToB cobpaHHbIX cuctemon cbopa AaHHbIX).

5. lBe xénTble BepTUKasibHble MNYHKTUPHbIE NMHUM onpeaensatT o6nacTb  3KpaHa,

npeaHasHavyeHHYo ansa ysenmdeHus naobpaxenums (Window).

6. OTobpaxkaeT TeKyllee BpEMEHHOEe 3HaydyeHuMe TOUKM 3anycka W MNOoKa3blBaeT pasMmep

YCTAHOBJ/IEHHOI0 OKHA PacCTSXKW CUrHana OTHOCUTENIbHO BCEM AOCTYMHOW BHYTPEHHEN namsaTu

ocumnnorpada.

7. Tekyuwee BpeMsi (BCTPOEHHbIE Yachbl).

8. NHamnkaTop nogkntoueHns USB-gncka k ocumnnorpady.

9. MHankaTop cTreneHmn 3apsiga BHyTpeHHeh 6aTapen nuTaHua* (NpuM  yCTaHOBIEHHOM

ONnuMoHaNbHOW akKyMynatopHon 6aTapen — CM. Ba>kKHOe ripuMedaHmne HmKe).

10. Crpenka-mapkep (kpacHas) rpaduyecku otobpaxaeT ypoBeHb CMHXpoHU3aummn KaH 1.

11. ®opma curHana Ha Bxoge KaH 1 (ocumnnorpamma).

12. [1Be nypnypHble NYHKTUPHbIE NMHUK onpeaensatoT obnactb Ha 3KpaHe, npeAHasHavYeHHYo

ONst KYPCOPHbIX M3MepeHNi OCLMNIOrPaMMBbl.

13. Crpenka-mapkep (>kéntas) rpadpuyeckmn otobpaxaeT ypoBeHb CUHXpPOHU3aLMn KaH 2.

14. ®opma curHana Ha Bxoge KaHana 2 (ocumnnorpamma).

15. 3HayeHue yactoTbl curHana B KaH 1.

16. 3Ha4yeHuMe yacToTbl curHana B KaH 2.

17. OTobpaxaeT TeKyliee MeHIo.

18/19. YCcTaHOBAEHHbIN TUM CUHXPOHU3AUNN:




Jr 3anyckK HapacTawwum nepenagom (hpoHTOM)

1\. 3anyck cnagatoowmm rnepenagom (cpe3om)
o TB-cuHXpoHU3aums «CTpoka»: ans 3anycka no CTPOYHOMY CUHXPOUMMYbCY

~E3 TB-cuHXpOHM3aumsa «lone»: ansa 3anycka no KagpoBOMY CUHXPOUMMYNbCY

OTobpaxaemoe uncnoBsoe 3HauyeHue (B/MB) noka3sbiBaeT ypoOBEHb 3amnycCcka B KaXAoM U3

COOTBETCTBYIOLMX KAHANOB.
20. OTobpaxaeTt 3HauyeHue KpasB B OKHe pacTaXXKK CurHana.
21. OTobpaxaeT ycTaHOB/eHHOEe 3HayeHne Kpa3s OCHOBHOW pa3BepTKU MO FOPU3OHTaNN.
22. OtobparkaeT TeKyllee 3Ha4YeHMe 4acToTbl ANCKpeTM3aunm (BbIBOPKU) U ASINMHBI NaMsATK 4N
3anuMcu curHana.
23. Obnactb oTo6pa)kaeT M3MepeHHbIN NapaMeTp U YNC/IEHHOE 3Ha4yeHue COOTBETCTBYIOLLErO
KaHana. «F» - yacrtota, «T» -nepuoa/ uukn, «V» - cpegHee 3HayeHune, «Vp» 3HaYeHne Nuk-
nnk, <«Vk» - cp. KB. 3HayeHume, «Ma» -MakKC. aMnaAuUTygHoe 3HayeHue, «Mi»- MuH.
aMnInTygHoe 3HadeHune, «Vit» - HanpskeHue Ha BepwuHe curHana (top), «Vb» 3HaueHune
Hanpsi>keHust oCcHoBaHus curHana (base), «Va» amnanTyaHoe 3HayeHume, «0s» 3HayeHue
Bblbpoc Ha BepwunHe (overshoot), «Ps»- 3HaueHune Bbibpoca B nay3se (Preshoot), «RT» - Bpems
HapacTtaHusa, <«FT» Bpemsa cnaga, «PW» panutenbHocTb nonox. umnynbca (+), <«NW»
ANNTENbHOCTb OTpUL. uMnynbca (-), «+ D» 3HavyeHMe CKBa>XHOCTU CUMrHasa B OT/IOXKUTENbHOM
obnactn, «-D» 3HaueHMe CKBaXHOCTW CUrHajna B oTpuuaTtenbHonm obnactn, «PD» 3HauyeHwue
BpPEMEHHOWN 3aaepXxku ™Meny dpoHTamm kaHanos A/B (AB), «ND» 3HayeHue BpeMeHHOU
3a4epXXKn meay cpesamm kaHanos A/B (A B).
24. OTobpaxkaeMble BenuumHbl obo3HauvaloT 3HadeHns K otkn (B/aen) n ypoBHA «0»-nnHUU
(NOCTOAAHHOE CMeLleHne) COOTBETCTBYIOLMX BXOAHbIX KaHANO0B.
NKOHKM MoKa3biBaloT YCTAaHOBJIEHHbIN TUM CBA3WM MO BXOAY B KaXAOM M3 KaHasoB:

“—" cBA3b N0 NOCTOSAHHOMY TOKY (DC-OTKpbITbIN BXOA);
“~" cBA3b N0 nepeMeHHOMY Toky (AC-3aKpbITbili BX0o4);

nw

== , .

= " 3a3eMJIeHHbIN BXOA.

25. OkHO oTo6paxeHust B peXXnuMe KypCOpHbIX U3MEPEHUN: NHAUKALUMUSA abCOMIOTHbLIX 3HAUYEHUN
KaX4oro n3 KypcopoB M pa3sHuua rnokasaHuin (A- OTH. U3M.).

26/27.HAMKATOp TOYKM 3eMAIMN KaHafna: MHAMKATOP KPacHOro LBeTa OTHOCUTCSA K KaHany 1,
MHAMKATOP XEeNTOoro LBeTa OTHOCUTCS K KaHany 2.

NMpuMmeuvaHue:

Ecnn B MeHI0 Ha aKkpaHe oTobpaxaeTcs CMMBON tﬁ, 3TO 03HA4YaeT, YTO Bbl MOXETE NMPOM3BECTHU
HaCTpOMKY TeKyLLero napamMeTpa, Bpawas perynatop "YcraHoBka”.

BaxHo !II;

Ecnu B npouecce akcnnyaTaunm npmbopa Ha akpaHe oTobpaxaeTcs CMMBOM MMHMMaNbHOIO
3apspa 6atapen (rpaduyeckuin cMMBON B BUAE KOHTypa 6aTapen 6e3 3anmBku — CM puc.
HUXe), TO cneayeT npekpaTuTb paboTy, 3aBepLUINTb BCE U3MEPEHUS N BbINOAHUTL 3apaj
aKKyMynsaTopa npu nomMouim ceTeBoro aganrepa.

HeBbInoJiHeHNe JAaHHOTO YKa3aHUS MOXKeT MPUBECTH K aBapMiiHOI nepe3arpy3ke npudopa u paraabHOMy
3aBUCaHUIO cucTeMbl !!! [l ycTpaHeHHsl mOBpexKaeHUs MOoTpedyeTcs oTnpaBka npudopa B CepBuc-LEHTP.
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7 noAroToBKA OCUUJIJIONPA®A K PABOTE

7.1 OO6mue yka3aHus MO0 IKCILTyaTalUN

Mpn Hebonbwmnx KonebaHMax TeMnepaTyp B CKNAACKMX M pabouymnmx nomeleHnax, nosyyeHHble
CO CcKiaja npubopbl HeO6XOAMMO BblAepXaTb He MEHee ABYX 4YaCOB B HOPMasibHbIX YC/OBUSIX B
ynakoBKe.

Mpwn nony4deHnun ocumniorpadga npoBepbTe KOMMJIEKTHOCTb Npubopa B cooTBeTcTBMM C TO.

MoBTOPHYI YNaKOBKY MPoOU3BOAUTE Mpu NMepeBo3ke npubopa B npeaenax nNpeanpusTus N BHE
ero.

MNepen ynakoBKOW B YKJ1aAO4HYH KOPObKYy nMpoBepbTe KOMMIEKTHOCTb B COOTBETCTBMKM C TO,
npubop n 3UMN npoTpuTe OT NbLIN, 3aBEPHUTE BO Bflaroycronumeyto 6ymary mnm naket. [Mocne atoro
npnbop ynakymnTe B yKIaAouYHYO KOpPOOKY.

7.2 PacnmakoBka ocuusuiorpadga

Ocuunnorpad oTnpaBnsieTcs NOTPebuTeNnto 3aBOAOM MOC/e TOro, Kak MOSIHOCTbO OCMOTPEH U
npoBepeH. ocne ero NonyvyeHUss HEMeANeHHO pacnakymTe U ocMoTpuTe ocuunnorpad Ha npeamer
NOBpPEeXAEeHMWI, KOTOpble MOMIM MPOU30ITN BO BpeMsi TpaHCNoOpTMpoBaHus. Ecnn obHapyxeHa kakas-
nnM6o HencnpaBHOCTb, HEMeAIEHHO MOCTaBbTE B U3BECTHOCTb Aunepa.

7.3 IIpoBepka KOMIJIEKTA MOCTABKH Mpudopa

CocTaB KoMniekTa ykasaH B nyHkTe 4 P2 - ybeantecb B HanMuyMmM BCEX MPUHAAJIEXHOCTEN U
akceccyapoB. B cnydae obHapyxeHus aedekToB Wan OTCYTCTBUSA, Kakon nmbo npuHagnexHoctun -
HeMeA/IEHHO CBSXXWUTECb C NOCTaBWMKOM (NPOAaBLOM) U NpeabsBUTE pekfaMauuio B YCTaHOBIEHHOM
nopsake c cobnrgeHnem Bcex AeNCTBYHOWMX TpeboBaHUM U HOPM

7.4 YcranoBka npuéopa Ha paGoueM mecTe

MpoTpute npmbop 4ncTom cyxom candeTkolh nepen yCTaHOBKOWM ero Ha pabouee mecto. Ans
ynobcrtea ycraHoBku npubopa Ha paboyeM cTofie CHM3Y, y 3aAHEelN CTEHKU KOpMyca, UMEKTCSH HOXKM,
nossonsoLlme nogHnmate Npnbop No BbICOTE Ha ABa NosoXxeHwus. a8 yCTaHOBKWM Koprnyca npubopa
B HY>XHOE MOJIOXXEHME B C/IOXKEHHOM MONIOXKEHMN HOXKEK OTOFHUTE MX B CTOPOHY 3aAHeEN naHenwu.

Mpnbéop WMEET MNPUHYAUTENBHOE OXNAaXAEHNE BEHTUNSATOPOM Yepe3 BEeHTUNSALMOHHbIE
otBepctmsa (kpome AKWM-4122/1, AKUN-4122/1V, AKWUN-4122/2, AKWUMN-4122/2V). Heobxoammo
obecneunTtb 6ecnpensTCTBEHHbIN MPUTOK BO3AyXa 4Yepe3 BEHTWISLMOHHbIE OTBEPCTUS Ha 3aAdHen u
6okoBoV naHenu. [ns 3TOoro 3a3op MexAay CTEHKOM M KoprycoMm npubopa no BCEMY NEPUMETPY
AomkeH 6biITb He MeHee 10 cM. He 3acnoHsnTe BEHTUASILUMOHHbIE OTBEpPCTMS NOo 6okaM M Ha 3agHen
naHenn U30. He ponyckante nonagaHus WHOPOAHbLIX nNpeaMeToB BHYTpb L30 4epes
BEHTUNALMOHHbIE OTBEPCTUSA U T.NM.

7.5 TIloaxkaiodeHHe K MATAIOIIEH ceTH

Mpnbop cHabxeH KOMMAeKTOM nuTatowero kabens, B KOTOPbI BXOAUT IUTON TPOMHOM LWITEKep
C (UKCUPOBAHHLIM TMOJIOXKEHMEM KOHTAKTOB W CTaHAapTHbin pa3bem IEC320 (tun C13) ans
NOAKSIIOYEHNS CETEBOr0 Hanps>XeHus W  3alMTHOrO 3a3eM/jieHMsd. BxoAHOW pasbeM nuUTaHus
NnepeMeHHOro TOKa pa3MelleH HenocpeacTBEeHHO Ha kKopnyce npubopa. B uensax 3awutbl OT
NOpaxeHMsl TOKOM, LUTEKEpP NMUTaHMSA AO/HKeH ObiTb MOAKMAOUYEH K pO3eTKe, MMeloWwen 3a3eMaatowmni
KOHTaKT.

PasmeweHne L3O ponkHo obecneumBaTb H6ecnpensaTCTBEHHbIA AOCTYN K pPO3eTKe MNUTaHus.
Onsa nonHoro obectounBaHma LI30 Heo6X0ANMMO BbiHYTb LUTEKEP MUTAHUSA U3 PO3ETKW.

BHewHme BbIBOAbLI pa3beMoB nepeaHen naHenu (KAH 1, KAH 2 n BHELL CUHXP / CH1, CH2 un
EXT TRIG) KOHTAKTUPYIOT C waccu npubopa u, cnegosaTesb, ABASAIOTCA 3a3€M/IEHHbIMU.

7.6 YcaoBus 3KCIIyaTalUM

MpepencHblt gnanasoH paboumx TemnepaTyp Ans atoro npubopa - oT +10° C pgo 40° C .
Pabota c npubopoM BHe 3TMX NpenesioB MOXET MpPUBECTM K BbiXoay M3 CTpos. He wmcnonb3aynte
npmbop B MecTax, rae CylecTByeT CUIbHOE MAarHUTHOE WM 31eKTpuyeckoe none. Takue nons moryt
HapyLWWTb AOCTOBEPHOCTb U3MEPEHUA.

7.7 1lpeaejbHbIe BXOAHbIC HANIPSIKEHUS
He nopasaiTe HanpsXxXeHWs Bbllle, YEM YKa3aHHble B Tabnuue.

Bxoa MakcuManbHOe BXOAHOE HanpsXeHune
Kan 1, KaH 2 400 B (DC + AC nuk)
EXT TRIG 400 B (DC + AC nuk)
Oenuvtens 1:10 600 B (DC + AC nuk)
A MPEOOCTEPEXEHMUE. He npeBbilwainTe MakCMManbHble BXOAHbIE HAMNPSXXeHWs.
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7.8 BBkirouenune npudopa

Bknounte nutaHne npubopa M nogoxapaTb MOSIB/IEHMS Ha 3KpaHe 3acTaBku, B TedeHue 10
CekyHA ocuunnorpad aBTOMaTM4ecKu nepenaer B pexum oTobpaxeHusa ocuunnorpamm. Haxatb
kHonky «HAY YCT»/«Default Setup» gnsa Bbibopa HayasbHbIX YCTaHOBOK.

MNoaaTb BXOAHOE CETEBOE Hanpsi)KeHWe HaxaTueM Ha neBon 60KOBOWM MaHenu KaasuLLn n

A\

3aTeM BKJ/IIOYUTb NuUTaHue npubopa KnaBuLIewn oy (Ha BepxHel naHenu - cnesa). JoxaaTbcs
OKOHYaHWS TecTa camMonpoBepkun (MHAMKAUMS 3arpy304HOro OKHa MPUBETCTBUSA), HaXaTb KHOMKY
YTUJINTbI, 3ateM HaxaTtb dyHKUMOHanbHy kKHomky H1 gna pgoctyna B MeHw dyHkuumin. [anee c
nomowbto perynsatopa YCTAHOBKA BbibpaTtb pa3aen meHwo “Hactporika/ Adjust” n HaxxatmeMm KHOMKW
H3 - Bbi6bpaTb NyHKT MeHo “3ABOLCKUME/ Default”. Mo ymon4yaHutio B MeHto npubopa nepekstoyaTtenb
ocnabnenns Ha npobHUKe ycTaHaBnBaeTcs B nonoxeHne 10X.

7.9 OnpobGoBanue ocuuiorpagda

MoakNtoYnTb NMPOBHUK K pa3beMy KaHana 1 ocumnnorpada n yCcTaHOBUTb NepekstoyaTenb Ha
npobHmnke B nonoxeHne 10X. [lna 3TOro COBMECTUTb MOJIOXKEHME BbICTYNOB Ha pa3dbeme BNC KAH 1
ocunmnnorpada ¢ naszamm kKabenbHOro pasbvema nNpobHuKa, BCTaBUTb pa3beM NpobHWKa B pasbeMm
ocumnnorpada u noBepHyTb 3aMOK pa3beMa MpobHMKa BnpaBo A0 wendka. MoaknounuTb KOHTaKT
3a3eM/IeHMs N HAKOHEeYHUK NpobHMKa K COOTBETCTBYHOLWNMM KOHTaKTaM Bbixoga KannbpaTtop.

Bbixog curHana ana
KOMMEHCALMM
npabHuka.

Puc. 7-1 NoaknioueHne Nnpo6bHMKa K Bbixoay kanubparopa

HaxaTb kHonky ABTO YCT. Yepe3 HecKoNbKO CeKyHA Ha 3KpaHe oTobpasuTca MeaHap
kanubpaTtopa: JyactoTa okono 1kly, amnautyaa 5B nuk-nuk (cM. Puc. 7-2).

Puc. 7-2 Hacrpoiikn ocnabneHmna npo6HukKa B MEHIO KaHasa

HaxaTe kHonky KAH1 ana Bbikao4yeHMs KaHana 1, ganee HaxaTb KHonky KAH2 ans
BK/IKOUEHMS KaHasma 2 1 BbINOJIHUTb NPOBEpPKY KaHana 2 NoBTOPUB Warun, onmcaHHble Bbllle.

7.10 KomneHcauusi npoOHUKOB

BbinONHUTL Npoueaypy KOMMAeHcauun npobHuKa ANs COOTBETCTBMSA €ro eMKOCTM napameTpam
BXOAHOIM0 KaHana. DTy npoueaypy HYXHO MpOBOAUTb BCAKMI pa3 Mpu NEepBOM MNOAKAKYEHUN
npobHuka K nNoboMy BXOAHOMY KaHany.

Boibpate B MeHto npobHuka ocnabneHme 10X, ycCTaHOBUTbL MepektodaTenb ocnabneHuns
npobHmnka B nonoxeHuve 10X u noakNounTb pasbeM npobHuka k Bxoay KaHana 1 ocuwnnorpada.
Ecnn Bbl ucCnonb3yeTe HacaAKy KpoYOK HakKoOHeyHuka npobHuka, Heobxoammo ybeautcs B
HaAEXHOCTU KOHTaKTa M MAOTHOCTM ero nocagku. MNoAKNUNTL KOHTaKT 3a3eM/ieHUs U HaKOHEeYHUK
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npobHMKa K COOTBETCTBYHOLNM KOHTaKTaM Bbixoaa KanmbpaTtop, BKIOUMTL BbiBOA Ha 3KpaH KaHana 1
M HaxkaTb KHonky ABTO YCT.
dopMa curHana oJKHa COOTBETCTBOBaTb NPUBEAEHHBIM HMXE PUCYHKAM.

MepekomneHcauusa MpaBunbHasa KoMneHcauus HepokomneHcauus

Puc. 7-3 ®opmMbl cMrHasa npum KomMneHcauumm npobHuka

Mpn Heob6X0ANMMOCTU, UCMONb3YS HEMETANIMYECKNIA NHCTPYMEHT, BpalleHMeM MoACTPOEYHOro
KoHaeHcaTopa npobHuka pobenTecb Hambonee npaBUAbHOINO KM306pa)keHMss MeaHApa Ha 3KpaHe
ocumnnorpada.

e
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Puc. 7-4 PerynupoBka nMmneaaHca npobHuka

7.11 Bpi6op kod3(pPpuumenTa ocadjaeHusi MPOOHUKA
Ocuunnorpaduyeckne nNpo6HUKM MOTFyT WMETb pas/inyHble 3Ha4vyeHusa KoadpduumeHTa
ocnabneHns, KOTOpble OKa3biBalOT BJ/INSIHME Ha KO3(EdUMUMEHT OTKAOHeHUs. [Mpn HeobxoamMoCTH
Bblbopa KoadduumeHTa ocnabnenms (Mnn KOHTpPONs) cneayer:
1) AKTMBMpOBaATb MEHIO HACTpoeK KaHana, Haxas kHonky KAH1 wan KAH2
COOTBETCTBEHHO.
2) Haxatb H3 pans nepexopa B MeHK Bblbopa koadduumeHTa ocnabneHus npobHuka,
kHonkamu F1...F5 Bbi6paTb Heob6xoanMbI KO3 dDULMEHT ocnabnenuns.

Mpumeuvanune: Koadpd. ocnabneHns npobHuka B MeH npumbopa - MO0 YMOAYAHMUIO
yCTaHaBnuBaeTcsas B NonoxeHme «10X» (3aBoackas HacTpowka). Ybeautecb, 4TO MOJSIOXKEHME
nepekn4vatens Ha nNpobHWKe 3HayeHwe ocnabneHnss B MeH0 NapaMeTpoB KaHana — COoBMNajatoT.
LLTaTHbIM NpOBHUK MMeeT ABa NOSIOXEHUA nepekntodaTens ocnabnenmsa: 1X un 10X (cMm. Puc. 7-5).

=

Puc. 7-5 NepexknrouyaTtenb ocnabneHmsa (no crpenke)

MpuMmeuyaHue: B nonoxeHmn koadd. ocnabneHns npobHmka «1X», mnonoca NpornyckKaHus
npobHMKa orpaHuyeHa 3HayeHume 5 MIu. MNpu HeobxoanMMOCTU uMcCNoONb3oBaHMA MpobHuka Aans
NpuIoXeHnn Tpebylowmx 6osiee WKWMPOKOM MNONOCbl — YCTaHOBUTE nepekstodaTesib B MNOJSIOXEHNe
«10X>».

7.12 Be3onacHoe UCNOJb30BaHHE IPOOHMKA

OrpaHnunTenbHbIM  ynop MO OKPYXHOCTM pabouyen nNOBEpXHOCTM nNpobHMKaA B 30He
HakoHeuyHWKa obecneumnBaeT yao6HbIN 3axXBaT PYKON, 3aLLUTY OT NOPa)KEHUS INEeKTPUYECKMM TOKOM U
npeaoxpaHsieT OT C/ly4aHOro KacaHus nasabuaMu pyku Lenen Haxoaawmnxcs noa HanpshkeHmnem (puc.
7-6).
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Puc. 7-6 3awmTtHbiii ynop (Nno cTpesnke)

BHuMaHune: [na u3bexaHus TpaB OT yadapa TOKOM, MpobHuK npu pabote yaepxuanTe
nanbLUaMu pyku, pacnosaras mx B npegenax 6esonacHol 30HbI (40 ynopa). Bo Bpemsa namepeHunii u
MaHUNyAsSUMA C NpoBbHMKOM - He KacalTeCcb MeTa/U/IMYEeCKMX 4acTel M AeTasiel HaKOHe4YHUKa,
0CO6EHHO MpY NOAK/IIOYEHMN K UCTOYHUKY OMacHOro HanpskeHus. MNpexae, YeM BbINONHATE J1H06bIe
n3MepeHus, noacoegmHuTe NMpobHUK K npubopy m obs3aTenbHO BbINOJHUTE 3a3eMieHne npubopa
(coeavHuTE 3alUUTHYIO KJIEMMY C 3eMJIEN).

7.13 ABTOMaTH4YecKasi KaJHOPOBKa

BHyTpeHHS nporpaMMa aBTOMATMYECKON KanMbpoBKM MOMOraeT yaydywuTb MOrpewHoCcTb
n3MepeHui ocumnnorpada A0 MakCMManbHO BO3MOXHOM (YYET M3MEHEHWI BHELWHEeNn TemnepaTypbl).
JaHHyto npouenypy (nporpamma camokannmbpoBKK) MOXHO BbIMOJIHUTL B toboe BpeMs, ogHaKo npu
M3MEHEHUN OKpy>KalLen TemnepaTtypbl 6onee, yeMm Ha 5 rpagycos, aBToKannbpoBKa AOJIKHA ObITb
obs3aTenbHO NpoBeaeHa ans obecnevyeHMs MakCMManbHOW TOYHOCTU KO3 dpuumneHTa OTKIOHEHMS.

[Jo 3anycka nporpammbl BCe€ MNPOGHMKM WANM COeAUHUTENbHble NpoBOAa AO/MKHbI 6biTb
OTKJIIOUEHbl OT BXoZa npubopa, 3aTteM HeobxoamMo HaxaTb kHonky YTWJIATbI, nanee HaxaTtb H1
AN OTKpbITUS (PYHKUMOHANBbHOIO MeHk, € nomouwbio perynatopa YCTAHOBKA BbibpaTb MeHIo
HacTtpouka. HaxaTb kHonky H2, nocne npoBepkn rOTOBHOCTM W COB6MOAEHUS BCEX YC0BUN
aKTMBMPOBATb 3aMyCK npoueaypbl aBTOKaAMbpoOBKM NOATBEPXKAAIOLWMM HaxaTmeMm KHonku H2.

8 OPrAHbI YNIPABJIEHUSA NEPEAHEN NAHENUN

8.1 Opl"al—lbl YiupaBJicHHA KaHaJia BEPTUKAJBHOIO0 OTKJIOHCHUSA

BepTuMkanbHasa perynnpoBka SBNSAETCS OAHOKaHasIbHOM, TO eCTb KaXAblh M3 KaHanoB uMeeT
He3aBMCUMble OpraHbl ynpasaeHus. a8 BKAKYEHUS KaHajna Ha)kaTb ero KHOoMKy. [ns BbIKAO4YeHUs
KaHana HaxaTb ero KHOMkKy ewe pas.

Ecnmn kaHan akTuBeH, TO Ha 3KpaHe oTobpaxaeTca KO3IhPULMEHT OTKIIOHEHUS BKIKOYEHHOro
kaHana. KaHan 1 otobpaxaeTtcs KpacHbIM uBeToM, KaHan 2 oTobpaxaeTcs - XenTbIM LIBETOM.

Mpn BKAKOYEHHOM pexume MateMaTukn (KkHonka MATEM) n BKIOYEHHbIX KaHanax, Ha aKkpaHe
ocuunnorpada nosBASAETCA OCUWMAAOrpaMMa 3efeHoro uBeTa. [na OTKAYEHUS MaTeMaTU4yecKown
dYyHKUMM HaxaTb Ha KHonky MATEM (mMateMaTuka) ewle pas.

8.1.1 PerynupoBka cMmelleHus

Perynatop BEPTUK CMELWLEHME no3BonseTr nepeMewaTb OCUMANOMpAaMMy CUrHana no
BEPTUKANMN, U 3TO MEepeMelleHne KannbpoBaHo. B cTpoke cocCTossHUA (pacnonoXEHHOM B HUXKHEN
NeBoOn 4acTu 3KpaHa, puc. 8-1) oTobpakaeTcs 3HaA4YeHMEe CMeLLeHUs, MeHsKLWeecs npu nosopoTe
perynatopa. YpoBeHb CMELleHUA YyKa3blBaeT KaK Jafieko YpPOBEHb 3eM/IM CUrHasa HaxoauTcs oT
LeHTpa aKpaHa. Mapkep ypoBHS 3€M/IM Ha JIeBOM CTOPOHE 3KpaHa nepeMmeliaeTcsd B COOTBETCTBUU C
Aenctemem perynsatopa. [ns Bo3BpaTa K HY/IEBOMY CMELLEHUIO IMHUU pa3BEPTKM HaXaTb Ha PYyu4Ky
perynatopa npuv 3TOM TMOJIOXKEHME OCUWUINONpaMMbl MITHOBEHHO BEPHETCA K HYJ/0. ITOT PEeXUM
YCKOPEHHOro nepeksyeHns oCobeHHO nosie3eH, Koraa MosioXXeHue OoCUMANorpaMMbl HaxoauTcs
JaneKko 3a 3KpaHoM, U HeobXoanMMO HEMeA SIeHHO BEepHYTb ero K LeHTpy 3KpaHa.

8.1.2 N3MeHeHune ko3 PrLumneHTa OTKJIOHEHUSA

N3MeHeHne KoadduumeHTa OTKNOHEeHNS (BepTUKaNbHOM YyBCTBUTENbHOCTU) OCYLUECTBASETCH
npu nomowm perynatopa BOJIbT/AEJN1, Tekywee 3HadyeHne Ko3ddUUMEHTA OTK/IOHEHUS
oTobparkaeTcs B CTPOKe COCTOSIHMS Ha aKpaHe ocumnnorpada (puc. 8-1).

Ons nameHeHnsa KoadbduuneHTa OTKNIOHEHNS Heobxoanmo:

HaxaTb kHonky KAH 1 nnn KAH 2;

Mpn 3TOM Ha 3KpaHe NosABUTCA MeH dYHKUMOHaNbHbIX KHOMOK, n KaHan 1 (KaHan 2) 6yaet
BK/IIOYEH (MM OCTAHETCS BK/IKOYEHHbLIM, eCiin 3To 6bIS1I0 caenaHo paHee);

Bpawatb perynatop BOJIbT/AEN aona yctaHoBkM Heobxoammoro macwrtaba msobpaxeHus
curHana.

LOmW~ 1,2Baen D :llill".
Puc. 8-1 Ctpoka coCcTosiHUA
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8.1.3

Ucnonb3oBaHMe 3KpaHHOro MEHI0O KaHaJsla BepTUKAJIbHOIo OTKJIOHEHUSA

MeHto

KoMMeHTapum

Bboibop cBs3u BXxoaa. Bo3amoxeH BblbOp ogHOro m3 Tpex coctosiHun - AC, DC un
3eMns.

AC - BnokunpyeTcs coCcTaBnsaoLWY NMOCTOSIHHOIO TOKa BO BXOAHOM CUrHane.

DC- [lMponyckatoTca obe cocTaBnsdiowne u MNOCTOSHHOrNO W MNEepeMeHHOro Toka
BXOAHOIo CMrHana.

3emnna - OTkNOYaeT BXOAHOW curHan oT Bxoaa ocuunnorpada n 3aMblKaeT BXOA
ocumnnorpada Ha Kopnyc npmubopa.

MHBepcMs BXOAHOrO CcurHana. BkioueHne uAM  BbIKJOYEHWE  UHBEPCUM
OCYLLECTBNAETCA KHOMKOW cnpaBa. AKTUBHbIA pPEXWUM BblAeNeH KBaApaToM.
MNpumeyaHue: TMpu coxpaHeHUn oOpMbl CUrHana, CUrHan CcoxpaHsieTca 6e3
MHBEPCUHN

[MlpaBHMKE

Bbibop koaddurumeHTa geneHnsa BHewHero npobHnka, Heob6xoamMM ANs KOPPEKTHOro
pe3y/ibTaTa aBTOMAaTUYECKUX UIN KYPCOPHbIX N3MEpPEeHUA.

Mnun BKAKOYEHME TOKOBOro nmnpeobpasoBaTens C HACTPOMKOW KoadpduumnmeHTa
npeobpasoBaHuns

toscdlen

Bbi6op koadpduLumeHTa aeneHnst BHelwHero npobHuka

BkntoyeHume / BbikOYEHME TOKOBOro npeobpasosarens

HacTtpoika koadhduumeHTa npeobpasoBaHus

Bbibop orpaHuyeHms nosocbl nponyckaHus (MM) KaHana BepTUKaANbHOMO
OTKJTOHEHWS.

Bkn - OrpaHuymBaeT LWWUPUHY NOMOCHblI MponyckaHusa kKaHana go 20 Mlu ans
YMEHbLUEHNS WYMOB 3KpaHa.

Bbikn - lNonHag nonoca NnponycKkaHus.
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8.1.4 CBsi3b KaHaJ1a no Bxoay

Ecnhrm Ha Bxop ocuymnnorpada nocTynaer CurHan C  MNOCTOSAHHOW COCTaBasowen, To
ncnonb3oBaHne pexuma cBa3n AC Mo3BOMSAET UCKIKUYUTb 3TY COCTaBAALWY W3 curHana. Pexum
cBsa3m DC (cBSI3b NO MOCTOSIHHOMY TOKY) MO3BOJSINT MPONyCTUTb 06e KOMMOHEHTbl BXOAHOr0 CUrHasna
MOCTOSIHHYIO W nepeMeHHyt. Pexum 3EMJIA cnyxuT AN 3aMblKkaHMA KaHana Ha 3eMai. JTa
yCTaHOBKa OTK/l0O4aeT BXOAHOW CUrHan.

Mpumep Bbi6Opa peXxnma CBA3M KaHana no BXoAy, ANs KaHana 1:

1) HaxaTtb kHonky KAH1 ana goctyna K MEHI0 HACTpOEeK KaHana;

2) Haxmute kHonky H1 ang goctyna K noaMeHio Bbibopa CBA3M BXoAA KaHana;

3) Haxmute kHonky F1, F2 nnn F3, ansa Boibopa COOTBETCTBYIOLLEN CBA3UN BXOAA.

MHavkaTop CBA3W NO MHaWKaTop CBA3W
nepeMeHHOMY TOKY 3aMblKaHHWe Ha 3eMMNKo

Puc. 8-2 MpuMep MHANKaLMM TUNA CBA3U B CTPOKE COCTOSIHUSA

8.1.5 MHBepcua ocuminiorpaMmmbl

NHBepTMpoOBaHMe OCLUMAIOrPpaMMbl BXOAHOIO CMrHana: otobpaxeHne Ha 3KkpaHe
ocumniorpammbl passepHyTon Ha 180 rpagycos oTHocuTenbHO «0» noTeHumana (NOBOPOT NO
ropM3oHTaNbHOM OCU 3a4aHHOM MapKepoM KaHana).

1) Haxatb KAH1/KAH2 gns goctyna K HacTpoiKaM KaHana;

2) HaxaTb kHonky H2 ans BKAOYEHUS MW OTKIKOYEHNS MHBEPCUM OCLWIIOrPaMMbl.

Hasspums

T

Puc. 8-3 UuBepcusa BbIKJTHKOMEHA Puc. 8-4 NUuBepcus BKJZIOYEHA

8.1.6 Bbi60p koadpdpuumeHTa ocnabneHmnsa npobHuka

1) Haxatb KAH1/KAH2 gns noctyna K HacTpolikam KaHana;
2) HaxaTb kHonky H3 ans gocrtyna Kk noameHio Bbibopa koadduumeHTa ocnabneHus.
3) Ana npobHMKOB AOCTYNHO 4 BapuaHTa KoadduumneHta ocnabneHus

Koadh. ocnabnexuns WHavkauuna Ha gucnnee (B MEHI0) KHonka Bblbopa
1:1 1X F1
10:1 10X F2
100:1 100X F3
1000:1 1000X F4
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Puc. 8-5 NMNpumep BbI6Opa KO3 bUuLMeHTa ocnabneHna npobHuka
8.1.7 Bbi6op orpaHMYeHus nonochbl NPOoNycKaHusA

MpuMmeuaHmne: BbIGOp OrpaHMYeHMs NOMOChbl NMPOMYCKaHMSA HeaocTyneH ans moaenen AKUM-
4122/1 v AKNM-4122/1V.

NccneposaHne HeEKOTOPbIX CUrHanoB TpebyeT orpaHMYeHust MosoCbl MPOMyCKaHUsS KaHanla
BEPTMKANbHOIO OTK/IOHEHUS.

1) Haxatb KAH1/KAH2 gns goctyna K HacTpolKaM KaHana;

2) HaxaTb kHonky H4 ang BKOUYEHUSA UKW OTKJTIIOUEHUS OrPaHMUYEHUS NO0ChI MPONyCcKaHus.

8.2 Maremarnueckue pynkuuu u bII®D

MaTteMaTuyeckme pyHKUUM BKIOYAOT B Cebsl CNoXeHne, BblYMTAaHUE, YMHOXEHUE, AeneHne
n 6bicTpoe npeobpaszoBaHue dypbe (FFT (BM®P)) ana curHanos kaHanoe KAH 1 u KAH 2 . PesynbTaTt
MaTeMaTUUYECKMX OENCTBUN MOXET TakKXe OblTb M3MepeH C MOMOLbIO AENEHUN CETKM WM Kypcopa,
aBTOMaTU4YeCKME M3MEpEeHUs ANs MaTeMaTMdeckmx (GYHKUMIN He BO3MOXHbl. [Mpu BblbOpe pexuma
BMN® Ha skpaHe aBTOMaTM4YeCKM OTK/IOYAOTCS OCUMANOrpaMMbl C KaHanoB 1 M 2, U OCTaeTcs TOJSIbKO
n3obpaxeHune cnekTpa curHana.

IAHHMHAHT S
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MeHto KoMMeHTapum

Bbibop UCcTOYHMKA 1 OANS BbIYMCIIEHUS MaTeEMaTUYECKNX PyHKUNI

cnoXxuntb NCTouyHUK 1 n UCTOUHMK 2
Bbl4eCTb VICTOYHUK 1 n3 NCTOUYHMKA 2
YMHOXUTb NCcTOYHMK 1 Ha UcTOYHMK 2%
pasgenntb NcTouyHmnk 1 Ha UCTOUHMK 2%

Bbi6op uctouyHnka 1 ans BblYMCIEHUS MaTeEMATUYECKMX DYHKLMIA

*[laHHble MaTeMaTU4YeckKue onepauum Npou3BOAATCA He C abCoNTHbIMM BeJIMYMHAMMU
orcyetoB AL, nonyyeHHbiMM B pe3sysibtateé OUM@PPOBKM CUINHaNA, a C HYUCIOBbIMMU
HOMepaMM1 YpoBHel kBaHToBaHua ALM , nony4yeHHbIMU B pe3ynbTate ouncdpoBKU CUTHaNa.

8.2.1 BbicTpoe npeo6bpa3zoBaHue dypbe

BNM® (buictpoe npeobpazoBaHne Dypbe) - [lpeobpasoBaHue GOpPMbl CUrHana peasibHOoro
BPEMEHW B CreKTp curHana. Pexum BI® no3sonseT HaUTU YacTOTHble KOMMOHEHTLI (CNEKTP) curHana
BO BpeMeHHoM obnactu. Pexum BIMO® vcnonb3yeTtcs ans npocMoTpa Cneayrowmx TUNoB CUrHasnoBs:

e  AHa/N3 rapMOHMNYECKUNX COCTaBAAIOLWNX B CETAX NMUTAHUSA;

e UM3MepeHWe rapMOHMYECKNX COCTABASAIOWMX U UCKAXKEHUN B CUCTEMAX;

e OnpepeneHne xapakKTepuUCTUK LLYMOB B UCTOYHMKAX NOCTOSIHHOIO Harps>XeHus;

e TecTupoBaHME UMMYbCHOMO OTKAMKA MUALTPOB U CUCTEM;

e AHanus subpauuu.

Ons ncnonbsoBaHus pexunma bMNoO HeobxoAMMO BbINOAHUTE CAeaylolne AencTBus:

e  YCTaHOBUTb UCTOYHWK CMrHana (BO BpeMeHHOM obnactu);

e Otob6pasuntb cnekTtp bMNo;

e BbibpaTb TMN okHa BMN®;

e HacTtpouTb 4yacToTy BbI6OpKM ANS OTOBpaXXeHNS OCHOBHOM 4aCTOTbl M rApMOHUK 6e3

UCKa>XeHUN;

e lMcnonb3oBaTb 3/1IEMEHTHI ynpasieHna macwtaboM ans yBenmyeHus cnekTpa;

e [poBectn naMepeHuns cnekTpa C NOMOLLbIO KYpPCOPOB.

NMPUMEYAHUE.

YactoTta KoTtenbHukoBa (Hankeucra)

MakcmManbHast 4acTtoTa, KoTopyto 6e3 owunbok MOXET m3aMepuTb LMdpoBOin ocumnnorpad B
peXXnuMe peasibHOro BpeMeHU, paBHAETCS MOSIOBUHE 4acTOTbl AMCKPETU3aUMM. DTy 4YacTOTy Ha3bliBatoT
yacTtoTolh KoTenbHukoBa. CKOpPOCTb perncrpaumm oTCYEeTOB ANs 4YacToT Bblwe YacTtoTbl KoTenbHMKoOBA
ABNSAETCS HeAOCTaTOUYHOMW, YTO NPUBOANT K UCKaxeHunam BNao.

Mpu MaTemMaTmyeckon obpaboTke B cnekTp BM® curHana npeobpasyTcsa 3HadeHus 2048
LeHTpasbHbIX TOYEK CUrHana Bo BpeMeHHoM obnactu. PesynbTupytowmnin cnektp BN® coaepxut 1024
Toukn oT 0 Ny Ao yacTtoTbl KoTenbHUKoOBa.

O6blyHO cnekTp BM® Ha 3kpaHe CKMMaeTcs No ropm3oHTann Ao 250 Touyek, HO C MOMOLLbIO
dyHKUMM MacwTabupoBaHms BIM® MOXHO pa3BepHyTb cnekTp, 4Tobbl 60nee noapobHO OTO6pa3nTb
€ro KOMMOHEHTbI B Ka)xaolh n3 1000 Tovek AaHHbIX.

OTknuk ocumnnorpada No BepTUKanM MMeeT MeANleHHbI 3aBan Bblle MOJS0Chl NPOMyCKaHms
(150 MI'y nnm 250 MIy, B 3aBUCMMOCTM OT Moaenu, mnn 20 My, kKoraa BK/IKOYEHO OrpaHMYyeHue
NonocChkl NponyckaHmsa). TaknmMm obpasom, cnekTp BIM® MoxeT cogepxaTb akTUYeCcKyt MHGOopMaumio
0 YyacToTax Bbile NoA0Chkl NponyckaHus ocuumnnorpada. OgHako aMnanTyaHble 3Ha4YeHus B6aAM3M nam
BbILLE MOMOChI NPONYCKaHUS HE MOTYT CYHMTaTbCS TOYHbIMU,

Ons [OCTMXEHUSA BbICOKOM TOYHOCTM aMMNAUTYAHbIX M3MepeHuin TpebyeTcss CTauMoOHapHOCTb
BXOAHOr0 CUrHasa B 30HEe MHTepeca. DTO O3HayaeT, YTO B npefenax 30Hbl MHTepeca napaMeTpbl
BXOAHOro curHana (Takue Kak 4yactoTa M aMnanTyaa) He AO0SKHblI MMeTb 3HAUUTENbHbIX OTK/IOHEHWUIA.
LLnpnHa 30HbI MHTEpeca AO/HKHA COCTaBNsATb He MeHee O4HOro nepuoda HayvanbHOM 4acToThbl.
CooTBeTCTBEHHO B npegenax 30Hbl nHTepeca A0J/IKEeH coaepXaTbCs, MO KpaHEN Mepe, OAMH Nepuoj
N3MepsaeMon rapMoOHUKMN.

OkHO: Bbibop oKHa onpegensercs XapakKTepUCTUKaAMWU BXOLHOIO CUrHana, KoOTopbIN
Heob6XxoaMMO MccnenoBaTh, @ TaKXKe XapaKTepuCcTukaMm yHKUUM okHa. BbiI6Op OKHa CHMXKaeT yTeuky
yacTtoT B criekTpe BMN®. Mpn BbiNoMHEHUN 6bICTpOro npeobpasoBaHus Pypbe npeanonaraeTcs, 4To
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BPEMEHHOM curHan noBTopseTcs 6eckoHeyHo. [ uUenoro 4Ymcna UMKIOB BPEMEHHOM curHan
HauyMHaeTCs M 3aKaH4YMBAETCS Ha OAHOM M TOM XK€ YPOBHE U B (DOpMe CMrHasa OTCYTCTBYIOT pa3pbiBbl.
Mpn Heuenom 4ymcne LMKNOB BO BPEMEHHOM CUrHasie HavasibHasi U KOHeYyHass TOYKN MMeKT pasHble
ypoBHMU. lMepexoa OT HadanbHOM K KOHEYHOW TO4YKe NpMBOAWT B paspbiBy B opMe curHasna, 4to B
CBOIO o4yepeib NpMBOAUT K MNOSIB/IEHUIO BbICOKOYACTOTHbLIX MepexXoAHbIX COCTaBASOWMX.

NMpuMeHeHMe OKHa K CurHany BO BpeMeHHOM o6nactu maMeHsieT GOpMYy CurHasa TakuMm
06pa3oM, 4TO HayasbHOEe W KOHeyHoe 3HaudeHume cbamxalroTcs, B pe3ynbTaTe 4Yero yMeHbLUaeTCs
BeSiIM4YMHa pa3pblBa.

DyHKUMA MaTeMaTU4YeCKMX onepauuii BKJKYaeT 4yeTblpe napamMeTpa okHa BM®d. Tunbl OKHa
onpeaensatT KOMNPOMUCC MeXAy pa3pelleHMeM Mo 4acToTe M TOUYHOCTbI aMMAUTYAHbIX U3MEepEHU.
Bbibop okHa onpeaensieTca HeEO6X0AMMOCTbIO U3MEPEHUS KOHKPETHbIX BEMYMH U XapaKTepUCTUKaMu
NCXOAHOro cMrHana.

MpamoyronbHoe okHO/ Rectangle: Bbi6bop NpsiMOyronbHOro
OKHa. DTO OKHO MOoAXOAWT ANS CUrHaN0B, HE MMEKLWNX pa3pbiBOB.
3T0 60AbWNHCTBO CUTHASOB.

OkHo Blackman/bnskMmeHa: OkHO bBnakMmeHa obecneumBaeTr
XYALWY MOrpewHoCTb U3MEPEHUS MO YacToTe, YEM OKHO XEHHUHra,
HO obecneynBaeT sydwee WUCCNeAOBaHWE CWUrHaNOB C MaJsioMn
aMnNAnUTyaon.

OkHO Hanning/XeHHuHra: Bbibop 3TOro okHa obecneduBaetr
60NbLWY0 TOYHOCTb M3MEPEHMUS MO YaCToTe, HO MEHbLUYID TOYHOCTb
U3MepeHns No amnamTyae No CPaBHEHMUIO C NMJIOCKMM OKHOM,

OkHOo Hamming/X3MMuHra: Y AaHHOro Tuna oKHa HEMHOro sydlle
paspelleHme No 4acTtoTe, YeM Y XeHHUHra.
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Puc. 8-6 Ucnonb3oBaHnun pyHKLUUMN OKkHa B BN

UckaxxeHusa BMNo

Mpobnembl MOryT BO3HMKaTb, Korga ocuunnorpad perncTtpupyer BpeMeHHOW curHan,
coAepxalnii rapMOHWMKM C 4YacToTamMu Bblle 4actoTbl KoTenbHukoBa. CKOpPOCTb perncrpaumm
OTCYETOB AN 4acToT Bbiwe 4acTtoThl KoTenbHWKOBa ABMSETCA HEAOCTaTOYHOM. DTO MNPUBOAWUT K
NOSIBNEHUIO 3epKasibHbIX HWU3KOYACTOTHbLIX FAPMOHMK OTHOCUTENIbHO 4acToTbl KoTenbHukoBa. Takue
napasuTHble FAPMOHUKWN Ha3bIBAOT UCKAXEHUSIMU.
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YacTora HalkeucTa
oru (% YacToT bl BRIGO pEIY

b teen

McEakeHHe YacToTkl DAKTHMECKHE

b HACTOT kI

Puc. 8-7 UckaxxeHune 4acTtoT B pexxume bBMNo

AMNrMTYA
—
P

YcTpaHeHne UCKaXKeHUum
Ons ycTpaHeHus nckaxenuin nonpobyite NnpuMeHUTb Cneayrowme Mepbl:

C nomowbio pydkn Bpemsi/gen 3apaiite 6osee  BbICOKOE 3HA4YeHME  Y4acTOThl
avckpetmsaumm. Tak Kak C yBeIMYEHWEM 4acToTbl AMCKPETM3auUn YBEMYUTCS 4vacToTa
KoTenbHWKOBAa, NCKaXeHHble rapMoOHMKKN 6yayT oTobpa)xkaTbCsA Ha NpaBMiIbHbIX YacToTax.
Ecnn HeT HeobxoomMMOCTM nMnpocMaTpuBaTb rapMOHMKWM Bbiwe 20 Mly, Bkao4uuTe
orpaHMyeHue noaochl NponyckaHus.

MpuMeHUTEe BHEWHUN GUNLTP K UCXOAHOMY CUrHany, 4tobbl OrpaHUYMUTbL AMana3oH ero
rapMOHWK 3Ha4YeHNEM HMxKe YacToTbl KoTenbHMKoOBa.

Onpegenute napasnTHbIE TAPMOHUKWN U UTHOPUPYWTE UX.

Ncnonb3yinTe cpeacrtsa ynpasBneHUMs MacwTaboM W Kypcopbl AN YBEWYEHUS ¢
BbIMOJIHEHUSA U3MEpPeHNI B cnekTpe brNo.

CurHanbel, MMeloLWMne COCTaBSALWYIO MNOCTOSHHOrO TOKa WM CMeleHwe, MOryT craTtb
NPUYNHON HEBEPHOM amnauTyabl pesynbtata FFT (BMN®). Ona Toro 4tobbl yMeHbLIUTb
BSIUSSHWE COCTaBASIOWEN NOCTOSSHHOrO TOKa, BK/OYUTE CBA3b C UCTOYHMKOM CUrHana no
nepeMeHHoMy ToKy (3akpbITbit Bxog AC).

YT06bl YMEHbWNTb BAMSHME 6enoro wyma nm noMex ANCKpeTu3aunu And nepuoanyeckux
WX OAHOKPATHbIX  CUrHanoOB, YCTAHOBUTE  pEXUM  YyCpeAHEeHUs  perncrpauum
ocumnnorpada.

Ona oTtobpaxeHunsa Ha 3kpaHe pesynbTatoB FFT (BM®) ¢ 6onbwuM AMHaAMUYECKUM
Anana3oHoM wucnonb3ynte wkany dBVrms (abBadgd). Wkana dBVrms (abBadd) ans
BbIBOAA Ha 3KpaH UCNOMb3yeT norapmdpmMmmyecknin macwtab.

YnpaBneHue pexnmom BIN1O ocylwecTBngeTcsa ¢ SKpaHHOro MEHIO U UMeeT BUA:

MeH10 KomMeHTapuu

(.3 MMM HF a

Bbi6bop pexuma 6bicTporo npeobpasosaHne Oypbe

Bbibop kaHana 1, 2 B kayectBe uctovHmka FFT (BIMo)

Bbibop okHa ans FFT (BMN®)

Bblbop nnHenHon nnm norapudMmnyeckon Wwkasnbl
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Bbibop 3HaveHna macwTtabupoBaHusa cnektpa B 1, 2, 5 nan 10 pas.
MepemelleHne 3HayeHUs UEHTPasibHOMW 4YacToTbl OCYLLECTBASETCS perynsitopom
BpeMeHHoW 3aaepxkn (FCOPU3 CMELLEHMUE).

8.3 Opransbl ynpapjieHusi KaHAJIa TOPU30HTAJIBHOI0 OTKJIOHEHUS

Ocumnnnorpad otobpaxaeT curHanbl, UCNOAb3YS CETKY C FOPU30HTasIbHbIM MacwTabom Bpems
Ha aeneHue. MNOCKONbKY BCe aKTUBHblE OCLWANOrpaMMbl UCMOMABb3YHOT OAHY M TY >Xe BPEMEHHYI0
pa3BepTKy, TO Npubop oTobpaxkaeT TOAbKO OAHO 3HAYeHWE AN BCEX aKTUBHbIX KaHasnoB, KpoMe
cny4yaes, Korga ucnosb3yeTcs yBennyeHme pparmMeHTa (PaclumpeHmne) nam nonepemMeHHbIn 3anyck.

[Opu30HTanbHble 3MEMEHTbl YMpaBfieHUS MOryT W3MeEHATb rOpM30HTaNbHble MacwTab u
NonoXxeHne ocumniorpamm. NopM3oHTaNbHbIN LLEHTP 3KpaHa — BPEMeHHas To4yka Havasa oTcyeTa ans
ocumnnorpamm. MsmeHeHMe ropusoHTanbHOro Macwrtaba MpuBOAMT K PaCTArMBAHMIO MM CXKATUIO
OCLMNIOrpaMMbl OTHOCUTENBHO LIEHTpa 3KpaHa. Perynstop ropuM3oHTasIbHOro MOJSIOXEHUS U3MEHSseT
NONOXEHNE OCLMNNOrpaMM OTHOCUTENIBHO MOMEHTa 3anycka.

FopusoHTasbHbIE peryssaTopbl

BEMSA/AOEN (c-Hc) - YcTtaHoBka Tpebyemoro KoadduumeHta passepTkn. Ocumnnorpadbl
cepun AKNM-4122 aBTOMaTUUYECKM onpeaensieT 4actoTy AMCKpeTm3auum ncxoasa n3 yCTaHOBEHHOIMO
3HayeHns koadhdununeHTa pa3BepTKu.

FOPN3 CMELUEHME - n3MeHsieT ropu3oHTasibHOE MOSIOXEHME OCLUMNOMpaMM BCEX KaHas0B
(BKNtOYas KaHana MateMaTuKn). YyBCTBUTENIbHOCTb 3TOM0 perynaropa MeHsieTCa BMecTe C USMEHEHMEM
ONNTENBHOCTU pas3BepTKW. HaxaTue Ha pyuyKy 3TOro perynstopa cbpacbiBaeT CMelleHMe MOMeHTa
3anycka (trigger offset) 1 Bo3BpalwaeT ero K ropu3oHTa/IbHOMY LIEHTPY 3KpaHa.

FOPU3 - nepexon K 3KpaHHOMY MEHI0 KaHasia ropu30oHTASIbHOr0 OTK/IOHEHMSL.

MeHto KoMMeHTapum

FnasHoEe OTobpa)keHne ocLUnNNorpaMM Ha OCHOBHOM pa3BepTKe.

BiktoueHmne pexuma BblAeNeHUs 30Hbl PacTsHXXKU. 30Ha pacTaXKW BblAesieHa ABYMS
BEepTMKaNbHbIMKW  KypCcopaMmwu. MNepemelleHne  KypcopoB MO  FOPU3OHTaNu
ocywectensetca perynatopom FOPU3 CMELWWEHME. lV3MeHeHWe pa3Mmepa OKHa
pacTsXXKU OCYLLEeCTBASETCS BpalleHneM perynstopa BPEMA/OEN.

Pactsaxxka Bbl4eneHHOro oKHa.

8.3.1 OcHOBHas pa3BepTKa

HaxaTtb H1 pansa Bbibopa cTpokm - naBHoe B 3ToM pexume perynsatopel FOPU3
CMELLEHUE » BPEMA/AOEJN1 npegHa3sHayeHbl AN HACTPOMKM  OCHOBHOrO OKHa (OCHOBHOM
pa3BepTku). Ha skpaHe oTobpaxaeTcsas ocumnnorpaMma, M MHGopMaumss B CTPOKe COCTOSIHUMS B
HMXXHEN YacTu 3KpaHa, KaK yKa3aHo Ha pucyHke 8-8.
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Puc. 8-8 Pexnm OCHOBHOW pa3BepTKuU

8.3.2 DyHKUMSA BblAesIeHUSA OKHa

Haxate H2 pna Bbibopa pexuma  YcraHoBka OkHa. Ha skpaHe oTo6pasmTca y4dacTtok
ocuunAoOrpamMMbl Mexay [ABYMS BepTUKanbHbIMW Kypcopamu. [lanee € MOMOLWbIO perynsTopos
BPEMA/AOEN n TOPU3 CMELWUEHME BbibpaTb pa3Mep OKHa MO ropu3oHTaaAM WM Mecta Ans
npocmoTpa. lMpu BpaweHnn perynsstopa BPEMSA/OEJ1 BneBo — pa3Mep OKHa yBE/WMYMBAETCH, Npwu
BpaleHUn BrpaBo — yMeHbllaeTcs. B pexumme YcraHoBka okHa perynstopoMm FOPU3 CMELLEHUE
MOXHO fnepeMeLlaTb 3aJaHHOe KypcopaMn OKHO MO FOpU30HTasIbHOW BpeMeHHOM ocu (cM. Puc. 8-9).

Puc. 8-9 PexuM BblaeneHns okHa

8.3.3 PacTtsa)kKka Bbii€/IeHHOIro OKHa

Haxmnte H3 ans Bbibopa ¢yHKUMM PacTsxka OKHa. lpu 3TOM y4acTOK OCUMIIOrPaMMbl

onpeaenseMblii NONIOXKEHNEM BEPTUKANbHbIX KYpCcOpoB 6yAeT pacTaHyT Ha NOJHbIA 3KpaH (cM. Puc. 8-
10).
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Puc. 8-10 YyacTok ocumanorpaMmmbl B pexxmMme OKHO (pacTskka OKHa)

BaxkHble 3aMeYyaHus Mnpu yBeInYeHUn d)DaFMeHTaZ

Pexnm yBENMNYEHNE d)parMeHTa MO3BOJIAET pacCTArMBaTtb Ha BCHO WUPUHY 3KpaHa Y4YacCToK
OCHOBHOIM0 OKHa ocCuWMAorpaMMbl. JOCTYNHO MCNOMb30BaTb (MYHKUUKO yBenMdeHus dparMeHTa ans
NoKanmnsauuMm M ropu3oHTaNIbHOIoO pacTaArMBaHMs ydacTka 6a30BOM oCUMIIONpaMMbl C Lenbio Honee
aetancHoro (npu 60nee BbICOKOM FOPU3OHTA/IbHOM pa3pelleHnn) aHanusa curHana. UcnonbsyinTe
yBennuyeHme dparmMeHTa ANa pacTsarmBaHusl ydactka 6asoBoi ocumnnorpammbl, 4yTobbl yBUAETH
6onbwe konmnyectBo pgetanen. HyXHO y4uuTbiBaTb, YTO YCTaHOBKA rOpPM3OHTaNbHOro MacwTtaba
PacTAHYTOro yyacTtka He MoXeT 6biTb 60/blle ANUTENBHOCTM pa3BepTKK 6a30BOM OCUMNOrPaMMBbl.

Ons  n3MeHeHMs Tropu3OHTanbHOro MacwTtaba 6a30Boi ocuwuinorpamMmbl  HeobxoamMo
BbIK/TIOUUTb PEXNUM YBENNYEHNS DparMeHTa.

8.4 Opranbl ynpajeHusi 3alyCKOM Pa3BepPTKH (CHHXPOHM3AIHUE)

CucrteMa CUHXpOHM3aUMKM onpeaensieT MOMeHT BpeMeHu 3anycka cbopa uHopMauum o
BXOAHOM cCurHane u otobpaxeHum ero B BWAE OcCUMANOrpaMMbl Ha 3KpaHe. [pu npaBubHOM
HaCTpPOMKE CUCTeMbl CUMHXPOHM3auMM BMecTO HectabunbHoro curHana, 6yaetr HabnwpaTbcs
ycTonumeoe otobpaxeHue ero opmsil.

C Havanom cbopa AaHHbIX, ocumnnorpad perucTpupyeT AaHHble A8 OoTobpaXKeHus curHana c
NeBOi CTOPOHbI OT TOYKWM 3anycka, W OXuaaeT Hayasa BbINMOJHEHWS YCNOBMI CUMHXpOHM3auuu. [o
3TOr0 MOMEeHTa ocuunniorpad HenpepbiBHO BbiNonHAeT cbop paHHbIX. [locne obHapyxXeHus
BbIMOSIHEHUSA YCMOBUIM CUHXPOHM3aummM, ocumnnorpad HaudmHaeT cobupatb M oTobpaxkaTb AaHHble C
NnpaBol CTOPOHbI OT TOYKWM 3anycka.

30Ha HacTpoeK CUCTEMbl CMHXPOHU3ALUMU COAEPXUT perynsatop ypoBHsa 3anycka YPOBEHDb u
yeTblpe KHOMKK ynpasneHns (2-e n3 HUX - Ans npssmoro Bbibopa pexuMa):

YPOBEHb: perynatop ypoBHS Hamnpsi)XeHuss BXOAHOrO CUrHana ANs HaCTPOWKWM 3anycka.
Haxxatne Ha perynatop npoum3BoAUT ObICTpYylO YCTaHOBKY HYJIEBOrO0 YPOBHS 3anycka, T.e.
MrHOBEHHOIO BO3BpaTa K «0» 3HayeHulo.

50%: KHOMKa As8 YCTAaHOBKW 3HA4YeHUs HanpsXXeHusa 3anycka Ha YpOBEeHb CcepefnHbI
pa3Maxa curHana.

®OPC 3AMN: kHOMKa akTueauum npuHyauTenbHoro cbopa wuHdOpMauum He3aBUCUMO OT
BbIMOSIHEHUSA YCNOBUIA 3anycka ocumnnorpada, ob6blYHO MCNOAb3YeTCs A9 HAaCTPOMKKU MpU pexmnmax
3arnycKa »AaywmMn u OQHOKPAaTHbIMN.

[ns BxoAa B MEHIO HAaCTPOMKM CUCTEMbI CUHXPOHM3aLMN Heobxoanmo HaxaTb KHonky MEHIO.

8.4.1 MeHI0 CUHXPOHU3aLNM

TepMUHONOrna npoLecca sanycka
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VpoBeHb 3arTycKa

Jarmyck
Puc. 8-11 YpoBeHb 3anycka

3apep)xka 3anycka - BpeMs, B npeaenax KOTOPOro MOXET perysvpoBaTbCs 3anyck,
HauyMHasa C HyneBoro 3HadeHus. lNonoxeHne MOMeHTa 3anycka MOXHO perynuposaTb oT 0 4o 100%
npeanycKoBOro uHTepeana (cneesa HamnpaBo MO CETKE), UNM B AENEHUAX BpeMeHHoN wkanbl (oT 0 go
10000), oTcunTbIBAEMbIX OT MOMEHTA MyCKa.

Bup cBA3M - cnocob NOAKAOYEHUS CUTHaNa Ha BXOA CXeMbl 3arnycka

YpoBeHb - [loporosoe Hanps>eHue (B), npn KOTOPOM NpOUCXOAMT 3anycK

HaknoH ((PppoHT) - HanpaBneHue nepexoda 3aryCcKalowero Hanpsi)XeHusi, Nno KOTOpOoMYy
OCYLLECTBASAETCH 3anycK.

HaxaTtb kHonky MEHKO 30Hbl 3AMYCK. Ha 3kpaHe nosBuTCca MeH (YHKUMOHAaNbHbIX
KHOMOK, NMoKa3biBas BO3MOXHbl€ YCTAHOBKM CUCTEMbI 3anycCKa (I'IO YMO/4YaHUIKO BKJ/1KOYEHAa
CUHXpPOHM3aUNs No PpoHTY).

MeHto KoMMeHTapum

Bbi6op BMAA CMHXPOHM3ALUM M TUNA 3anycka (NonepeMeHHbIn NN OAUHOYHbIN)
DpoHT

BbI6Op UCTOUYHMKA CUHXPOHU3ALMUN
aH ]

Bbl60p Bnaa CBA3UN CXeMbl CUHXPOHW3aLUNn

—

Boibop dpoHTa ANd  CUHXpOHM3auuum (AaHHbIA  MYHKT 3aBUCUMT OT Twuna
CUHXPOHM3aLNN)

Bbibop pexxrnMa 3anycka pa3BepTKU M YCTAHOBKA yAepXaHus

8.4.2 Tun 3anycka

Ocuunnorpacd uMeeT ABa TMNA CUHXPOHU3aALMN: OAUHOYHAsA U NonepeMeHHas.

B 0AMHOYHOM peXxxMMe 3amycK OCYLLEeCTBASETCS MO OAHOMY M3 Bbl6paHHbIX NCTOYHMKOB. Koraa
BblbpaH monepeMeHHbIN 3amnyck, MCTOYHUKAMWU 3anycka sBAsoTcs oba BepTuKanbHbIX KaHana. DToT
PEXMM MOXHO WCMOMb30BaTb A/ WCCNeAOoBaHUA ABYX HE3aBUCMMbIX CUFHasOB Ha pasHbIX
KoaddpurUneHTax pas3BepTkU AN KaxAoro KaHana. Bo3MOXHO BblibpaTb pas/siMyHble YCTaHOBKM
pPEeXMMOB 3anycka AN KaXAoro KaHana - 3anyck no @GpoHTy, MO 3aAaHHbIM MNapaMeTpam
ANNTENbHOCTU UMNynbca, TB-CUHXPOHM3aUMs, MO CKOPOCTU M3MeHeHUusi. NHdopMauns o6 ypoBHAX
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3anycka, KoadduumeHTax pas3BepTKW, BPEMEHM 3aAepXKM WU T.4. byayT oTobpaxaTbCsi Ha 3KpaHe
ocumnnorpada He3aBUCMMO A1 060MX KaHas0B.
1) HaxaTtb kHonky MEHKO 30Hbl BAMYCK 4115 4OCTyna K MEHIO CUHXPOHM3aLUMN;
2) Haxatb H1;
3) B oTkpbiBweMcs dyHKUMOHaNbHOM MeHi HaxaTtb F1 gna Bblbopa pexumma o4MHOYHOro
3anycka, HaxaTb F2 gns Boibopa pexunma nonepeMeHHOro 3amnycka.

8.4.3 Pe)xnmbl paboTbl pasBepTkn U (pyHKLIMM BPEMEHU yaAep >XaHnA

Pexxum pa3BépTku onpenensieT noseaeHne ocumnnorpada BCe OCTanbHOE BpeMS OT/IMYHOE OT
MOMeHTa 3anycka. Ocuumnnorpad npeanaraeTr TpU pexmMma pas3BepTKU: aBTOMATUYECKWUI; XAYLUA K
OAHOKpaTHbIN.

ABTO: 5TOT pexuM pa3BepTKM NO3BOMASET ocumninorpady permcTtpuposaTb Aaxe Te CUrHanbl,
KOTOpble He COOTBETCTBYIOT YC/A0BMIO 3anycka. [lpym  OTCYTCTBMM  MYCKOBOro CurHana
COOTBETCTBYIOLLErO yCNOBMAM 3anycka ocunnnorpad yepes onpeaesieHHbl nepmos (Kak onpeaeneHo
HaCTPOWMKOM ASINTENbBHOCTU pa3BepTKM) NpoM3BeAeT camo3danyck. B cnyyae Takoro ¢opcMpoBaHHOIo
3anycka npouecc oTobpa)keHus OCUMINOorpaMMbl Ha 3KpaHe HMKAK He CBSA3aH C CaMUM CUrHasoMm,
MOSTOMY €C/IM MOSIBASIETCS AENCTBYIOLWMIA MYCKOBOM CUIHas, TO n3obpaXXeHne Ha 3KpaHe CTaHOBATCSH
ctabunbHbiM. Jliobol akTop, Bbi3blBalOWKMIA HecTabunbHOCTb OpPMblI CUrHana, MoxeT ObITb
obHapyXeH B pexuMe aBTOMaTU4YeCKOro 3amnycka, HanpuMmep, Npu MNpoOBepKe BbiXOAa MWCTOYHMKA
nUTaHMS.

MpumeuvaHue: npu YyCTaHOBKE T[OpPU3OHTaNIbLHOW pas3BepTkKn MeaneHHee 50mc/pen,
aBTOMaTU4YECKMN PEeXMM He NO3BONSET ocumnniorpady pearmposaTb Ha BXOAHbIE CUIHANbI.

XKAYINN: XKAYWMWA pexuM nepeBoauT ocuumnsiorpad B pexmMma OXuAaHWUS BbINOSHEHUS
YCNOBUN CUHXpOHM3auMn U ocuwmnnorpad 6yaetr pernctpuposaTb (OpPMY CUrHasAOB TONbKO Mpu
BbINOIHEHUN YCMIOBUIM 3anycka. MNMpun OTCYTCTBMM 3TUX YCIOBUI ocunnnorpad XAET UX MOSABAEHUS U
Ha 3KpaHe CoXpaHseTcs npeabliaywas ocuuanorpamMma, ecnm 370 BO3MOXHO.

OAHOKPATHbIN (Single): B pexume OAHOKPATHOrO 3anycka MOCAe HaxaTus KHOMKM
MYCK/CTOM/RUN/STOP ocunmnnorpad »XAET BbIMOMHEHUS YCI0BMI 3anycka. [pu uXx BbIMOJIHEHUN
ocumnnorpad peructpupyet oaHy ¢GopMy curHasna wm octaHasnmpaeTcs. [NOBTOPHbIN OAHOKpPaTHbLIN
3anyckK BO3MOXEH nNpu Haxatum Ha kHonky OAHOKP/SINGLE.

Onsa Bbibopa pexmma paboTbl pa3sBepTKM NAaBHOM MEHH CUMHXPOHM3auWK, He3aBuUCUMMO OT
BbIGpAHHOrO BMAA CUMHXPOHM3AUMKW HaxaTb KHOMKYy HS5, B OTKpbIBLUEMCA MOAMEHID MEHI0 HaxaTb
coTBecTBYytowyto kHonky F1...F5, ans Bbibopa COOTBECTBYIOLLENO pexnma paboTbipa3BepTKY.

F1
F2
acns F3
F4
F5

Ecnu usMmepsembli curHan MMeeT CoXHy dopMmy (C aAByMsa wmnm 6onblie 4actoTamum unum
nepuoaamMu MNOBTOPEHUNA), TO perysMpoBKa YpOBHSA 3anycka He MoxeT obecneymTb YCTOM4YMBOro
n3obpaxeHms curHana. B aToM cnyyae yCTOMYMBOM CUMHXPOHM3ALMW MOXHO [06UTbCS, MCMOMb3ys
perynmpyemyto 3afepxKy 3anycka pa3BepTku (anbTepHaTUBHOE Ha3BaHMe - (YHKUUSA yaepXaHus).
Ha Puc. 8-12 BBepxy m3obpaxeH curHan croxHon ¢opMbl, B 3TOM Clyyae gaxke npu yCTOW4YMBOM
CMHXpOHM3aUMK, Ha wusobpaxeHun O6yaeT nepekpbiTMEe ABYX CWUrHanoB, BCAeACTBME TOro, 4TO
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KaXabl 3anyCcK pasBepTKM MNpUXOOUTCS Ha pas/sindyHble nepuoabl BpeMeHW. 3HavyeHue BpeMeHU
HoldOff/YaepxxaHne, B 3TOM ciyyae, MUMEET HyJ/ieBOe 3HadeHue.

Ha Puc. 8-12 BHM3Yy n306pa)keH TOT e CUrHan, HO C M3MEHEHHbIM 3HadeHue yaepxaHus
(BpeMeHeM 3agepXXKM 3anycka pa3BepTKW), B 3TOM Cjlydae CUHXpOHM3auums OyaeT yCcTomumBson, a

n3obpaxeHne 6e3 nepekpbITUS.
f o Mepmoa curwana '| HACTI CHTHANA

S

A FHrane

Xoa paigepikn

UL TS, Y, LR '
Il. PeEryrpynipEMEs
|, pymoi HOLD OFF

'-.~g‘ "

Puc. 8-12

[na yCcTaHOBKM BpeEMEHW HyaepXaHusa HeobxoaMMo:

1) HaxaTtb kHonky MEHHIO 30Hbl BAMYCK a1 goctyna K MEHIO CUHXPOHMU3aUWUK;

2) HaxaTtb H5 ansa pgoctyna k nogmeHto Bbibopa pexuma paboTbl pa3BepTKM U YCTaHOBKM
BPEMEHW yAepXaHus;

3) Haxatb F4 n Bpawas perynatop YCTAHOBKA, nponsseante yCTaHOBKY BPEMEHMU
yaepxaHus (ananasoH yctaHoBku oT 100 Hc go 10 ¢);

4) [Ons cbpoca yCTaHOBNEHHOro 3HAYEHNS BPEMEHU YAEPXAHUA HaxaTb KHOMKy F5.

8.4.4 Buabl CMHXpOHU3aUun

Ocuunnorpad nmeet 4 Buaa CUHXPOHU3ALNK:
e [lo dpoHTY

e [lo 3agaHHbIM NapamMmeTpam AAUTENbHOCTM UMMYJbCa
e TB CMHXpOHM3aUUA
e [lo cKOpOCTUN U3MEHeHUS
e [lonepeMeHHbIN 3anycK
OpoHT CUHXpOHM3aumMsa no hpoHTY, 3anyCK CXeMbl CMHXPOHM3ALMWN MPOUCXOANT B

MOMEHT nepeceyvyeHnd CMrdasioM 3agaHHOro ypoBHsa 3anycka.

CUHXpOHM3aUMs MO YCNOBUSIM ANUTENBHOCTU WUMMyNbCa, 3anyck CXeMbl
Nmnynbc CMHXPOHU3AUMN MNPOUCXOAMUT B MOMEHT, Korga ANUTeNbHOCTb WMNyfbCa
COOTBETCTBYET 3afaHHbIM cneunduryeckmM yCnoBusim.

CuHXpOHM3aUmna TeNneBU3MOHHbLIM CUrHasioM. 3anyck pa3sBepTku anga TB

B
CUrHana npoucxoauT Mpu yAOBNETBOPEHWM CrieymanbHbiM ycnoBuam TB-
CUIrHana.
CKODOCTE 3anyck ocumnsiorpada npoMcxoamT B 3aBMCUMOCTU OT 3afaHHOM CKOPOCTU
P U3MeHeHUs curHana (HapacTtaHve uam cnag).
8.4.5 CuHXpOHU3aLumA No PPOHTY

Knaccuueckass CUMHXpPOHM3auMs, B 3TOM peXxuMMe BO3MOXHO BblbpaTb CMHXPOHM3ALMIO
NOMOXUTENbHbIM (POHTOM WAU CUHXPOHM3AUUIO oTpuuaTenbHbiM (GPOHTOM. W3MEHUTb BEIUUYUHY
YPOBHS 3anycka MOXHO C nomouwbto perynatopa YPOBEHb Ha nepegHen naHenu B 3oHe 3AMYCK.
YcTaHOBKa YpOBHSA 3arycka OCYLLeCTBNSAeTCq BpalleHWeM peryndaTopa; HaxaTue Ha perynarop
YPOBHSA 3anycka yCcTaHaB/IMBAET YPOBEHb 3anycka B nonoxeHune 0 B.

Ons Bblbopa pexnMma CMHXPOHM3aUUKM No PPOHTY, HeO6XoaNMO:

33



1) HaxaTtb kHonky MEHIO B 30He 3BAMYCK;

2) Haxatb H1;

3) Wcnonb3ys perynatop YCTAHOBKA Bbi6paTb HE06X0AMMbIA TUM CUHXPOHU3ALMUN.

MeHto YcTaHoBKMU KomMeHTapuu

BbI60p MCTOYHMKA CMHXPOHM3AUNK:

KaH1l - BblIbOp KaHana 1 B KayecTBe UCTOYHMKA CUIHaMa CUMHXPOHU3aumu;

KaH2 - BbIOOp KaHasna 2 B KayeCTBe UCTOYHUKA CUTHAla CUHXPOHM3aUNK;

BHew - BblbOp BHEWHeEro curHasa B KayecTBe WCTOYHWMKaA  CUrHana

BHew/5 CUHXPOHU3aUNHK;

- Bbl6Op BHelwHero curHana, ocnabneHHoro B 5 pa3 B Ka4yecTBe UCTOYHUKA

CeTb CUrHana CUHXpoHU3aLMUK;
- BblbOp CeTeBOro HaMpsiXeHUss B KayecTBe WCTOYHWKA CUrHana
CUHXPOHM3ALNMN.
B kauecTBe BMAA CBA3WN UCTOYHUKA CUHXPOHM3ALMN MOXHO BblbpaTh:

DC - CBA3b MO NOCTOAHHOMY TOKY (OTKpbITbIA BXOA);
AC - CBA3b MO NepeMeHHOMY TOKY (3aKpbITblli BXOA);

BY® - MNopaeneHne BY-coctaBnsawwmx (Ha Bxoa noctynatT HY KOMMOHEHTbI
curHana);

HY® - MNMopasneHne HY-coctaBnsawwmx (Ha BXo4 nocTtynatT BY KOMMNOHEHTbI
CUrHana).
Bbi6op ppoHTa AN CUMHXPOHU3AUUN: NOAOXKUTENbHbBIM AN OTpULLATENbHbIN.
Bbibop pexuMa 3anycka pa3BepTKM M yCTaHOBKa yaepXxaHus (CM. NYHKT
8.5.3

8.4.6 CUHXpOHM3aLUMUA NO YCJIOBUAM A/INTENIbBHOCTU MMNYJIbCa

Kak pa6oTtaeTt pe>kMM CMHXPOHM3aLMM Mo ANUTENIbHOCTH

PexumM  cumHXpoHM3aumMum N0  ANMTENbHOCTM  MO3BOMISET  OnNpeaenuTb  AJUTENbHOCTb
NOMOXUTENBHOrO0 UM OTPULLATENIbHOIO UMMYsbCa, KOTOPbIA 6yAeT Bbi3biBaTb 3anyck. MOXHO Takxe
3a4aTb AMana3oH ANTENbHOCTEN, B Npeaenax uin BHe KOToporo 6yaeT NnpoMcxoauTb 3anyck.

[Ons Bblbopa pexnMa CMHXPOHM3AUMN NO YCI0BUAM ANUTENbHOCTM MMNYbCa, HEO6X0AMMO:

1) HaxaTtb kHonky MEHIO B 30He 3AMYCK;

2) Haxatb H1;




3) Wcnonb3ys perynatop YCTAHOBKA Bbi6paTb HE06X0AMMbIA TUM CUHXPOHU3ALMN.

MeH10 YcTaHoBKMU KoMmmeHTapui
Bbi6Op MCTOYHMKA CMHXPOHU3ALMN:
KaH 1 - BbIbOp kaHana 1 B KayecTBe UCTOYHMKA CUTHasMa CUHXPOHMU3ALNN;
- BbI6Op KaHana 2 B KayecTBe MCTOYHUKA CUMIHasna CUMHXPOHU3aUuu;
Kan 2 BHe
B kayecTBe BMAa CBA3M UCTOUHMKA CUHXPOHU3ALUU MOXHO BblbpaTh:
DC - CBSA3b MO MNOCTOSAHHOMY TOKY (OTKPbITbI BX0A4);
AC - CBSI3b N0 NepeMeHHOMY TOKY (3aKpbITbIfi BX0A);
BYO - [NopasneHne BY-coctaBnsawwmx (Ha Bxo4 noctynatT HY
KOMMOHEHTbI CUrHana);
HY® - [NopasneHne HY-cocrtasnsowmx (Ha BXxog noctynaiT BY

KOMMOHEHTbI CMrHana).

Bb|60pa MNONAPHOCTU nMnynbca: MNOoNOXUTENTbHAA Nz
oTpuuaTenbHaga.

ANVTENBHOCTb UMMYbca 60siblle YeM... («>»)

ANVTENBHOCTb UMMYSbCa paBHa... («=»)

ONTNTENbHOCTb MMMYJIbCa MEHbLUE YEM... («<»)

Bbibop pexunma 3anycka pa3BepTKU M YCTaHOBKA yAepXaHus
(cM. nyHKT 8.5.3)

YcTaHoBKa

3Ha4YeHumn
BpaweHneM MHorodyHkunoHanbHoro perynatopa YCTAHOBKA Ha nepegHeli naHenu L30.

OCYLLecTBNseTcd nyTeM Bbi6Opa COOTBETCTBYIOLIEr0O TMyHKTa WU
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8.4.7

CuHXpoHM3aumsa no napamerpam TB curHana

B 3TOoM pexuma cxemMa CUHXPOHM3AUMKM [JaeT BO3MOXHOCTb CMHXPOHM3AUUM MNOJSIHOro

TENEBU3NOHHOIO CUrHana,

Bbl60pa nondapHoCcTM BWUAEO CUIrHana,

Bbl60pa CUCTEMbI LBETHOIO

TeneesnaeHus, soibopa TB-cTpoku, n TB nons.
[Ons Bblbopa pexnMa CMHXPOHM3AaUUK N0 YCI0BUSAM ANUTENbHOCTU UMNYbca, He06XoANMO:
1) HaxaTtb kHonky MEHIO B 30He 3BAMYCK;
2) Haxatb H1;
3) Wcnonb3ys perynatop YCTAHOBKA Bbi6paTb HE06X0AMMbIA TUM CUHXPOHU3ALMN.

BceCTporn

BoceCtpokw

YCcTaHOBKMK KoMMeHTapui
BbI60Op MCTOYHMKA CUHXPOHU3ALNN:
KaH1l - BblbOp kKaHana 1 B KayecTBe WCTOYHMKA CUrHana
KaH2 CUHXpPOHU3aLWUN;
BHew - BblbOp KaHana 2 B KayecTBe MWCTOYHMKA CUrHana
CUHXpOHU3aUWUNn;
BHew/5 - BblbOp BHELWHEro CcurHana B KayecTBe MWCTOYHMKA CUrHana
CUHXpOHU3aUWUNn;
- BblbOp BHeWHero curHana, ocnabneHHoro B 5 pa3, B KayecTsBe
MCTOYHMKA CUTHasa CMHXPOHM3aLUMU.
NTSC
PAL B
bIbOp CTaHAapTa nepefavn TENEBU3INOHHOIO CUrHana.
SECAM
Bce cTpoku - 3aMNycK Mo Kaxaok CTpoKe;
Bce nons - 3aMycK Mo KaxaoMmy noso;
HeuyeTHble nong | - 3aNycK Mo HEYETHOMY MNOJIH0;
YeTHble nons - 3anycK Mo YeTHOMY MoJto;
N® cTpoku - 3aNyCK Mo onpegeneHHon CTpoKe.

Bbibop pexuma 3anycka pa3BepTKM U YCTaHOBKA yAepXaHus
(cM. nyHkT 8.5.3)

YCTaHOBKa HOMepa CTPOKM OCYLLECTB/ISIETCS BpalleHMeM MHOroyHKUMOHANBHOIO perynsaropa
YCTAHOBKA Ha nepegHen naHenn L30.

8.4.8

CUHXpPOHM3aLUA NO CKOPOCTU USMEHEHMS

B 3ToM pexuma cxemMa CUHXPOHU3aAUUW [JaeT BO3MOXHOCTb CUHXPOHM3auum no
CKOpPOCTU WU3MEHEHUA CUrHana (HapaCTaHme nnn cna,u,). YpoBHM OT M [0 KOTOPbIX BblUUCNAETCA
CKOPOCTb UBMEHEHUA CUTHAla 3a4al0TCA NOJIb30BaTEJIEM.
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[ns yCTaHOBKM pexXmMa CUHXPOHM3aUNM N0 CKOPOCTN Heo6XoaMMo:
1) HaxaTtb kHonky MEHIO B 30He 3AMYCK;

2) HaxaTb H1;
3) WUcnonb3sys perynatop YCTAHOBKA BbibpaTb HEO6XOAUMbBIN TUM CUHXPOHU3ALWUN.

[«EOPOCTE

0.0300uV-ucilil. 000uY . us

MeHto

0., 000uV-us

YCTaHOBKMU KoMmMmeHTapui

BbI6bOp MCTOYHMKA CUHXPOHU3ALNK:
KaH1 - BbbOp KkaHana 1 B KayecTBe WCTOYHMKA CUrHana
KaH2 CUHXPOHU3aLWUN;

- Bbl60p KaHala 2 B KayecTtBe MCTOYHUKa CUrHana
CUHXPOHWM3aUnu,

Bbibop ppoHTa AN CUHXPOHMU3ALMWN: NONOXUTENbHbIA MU
oTpuLaTEeSbHbIN.

Korga BpeMs HapacTtaHus/cnaga 6onblie 3a4aHHOINO 3Ha4YeHUS.
YcTaHOBKa 3HAYeHMN OCYLUECTBISIETCS BpalleHWEM perynsaTtopa
YCTAHOBKA Ha nepegHei naHenun LU30.

Koraoa BpeMsi HapacTaHus/crnaja paBHO 3a4aHHOMY 3HauYeHuio.
YcTaHoBKa 3HaYeHUW OCyLeCcTBASETCS BpalleHWeM perynstopa
YCTAHOBKA Ha nepegHei naHenun LU30.

Koraoa BpeMsa HapacTaHus/crnaja MeHble 33a[aHHOro 3HaydyeHwus.
YCTaHOBKa 3Ha4yeHWl OCYLLeCTBASETCA BpalleHMeM perynstopa
YCTAHOBKA Ha nepegHei naHenun LU30.

Bblbop BepxHero MnoporoBoro YpOBHS AN pacyeTa CKOPOCTU
HapacTaHusa @GpPoOHTOB. YCTaHOBKa 3HA4YeHUW OCyLecTBsSeTCcs
BpaweHueM perynatopa YCTAHOBKA Ha nepegHen naHenum LI30.

BbI60p HUXXHEro NOpoOroBoro ypoBHS AN pacydeTa CKOpOCTHU
HapacTaHus HGPOHTOB. YCTaHOBKA 3HAYEHUN OCYLLECTBASETCA
BpaweHueM perynatopa YCTAHOBKA Ha nepegHen naHenum LI30.

OTobpaxeHne 3HayeHWs CKOPOCTM U3MEHEHMs CUrHana B
3aBUCMMOCTM OT YCTAHOBJIEHHbIX 3HAYEHUA BEPXHEro U HUXKHEro
npenenoBs, a Tak e OT BpeMeHM HapacTaHus/cnaaa.

CkopocTtb = (BepxYpos — HuxYpoB)/Bpems
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Bbib6op pexurMa 3anycka pa3BepTKU U YCTaHOBKA yAepXaHus (CM.
NyHKT 8.5.3

8.5 MH3mepeHus ¢ noMOLIbI0 KypCOpOB

Kypcopbl nrpatoT BaXHYyl posib B U3MEPEHMU NapaMeTpoB CUrHanoB. VX MOXHO nepemMellaTtb
no Bcen obnactn ocumnnorpammbl, n3Mepsasa HanpsxeHue n spems. Kypcopbl yaobHbl Ans 6bICTpbIX,
TOYHbIX M3MEPEHUN C MUHUMYMOM MHTEN/IeKTyaslbHbIX 3aTparT.

Kypcopbl ynpasnsioTca kHonkon KYPCOPbI u perynatopom YCTAHOBKA Ha nepeaHen
naHenn U30. Mpu Haxatmm Ha kKHonky KYPCOPbI Bkno4yaeTcsd 3KpaHHOE MEHH KYpPCOPHbIX
N3MEpPEHUN.

1) Haxate H1 ans aktMBauum KypCOPHbIX WU3MEpPEHWUIA, KOTOPbIA BKIIKOYAET MU3MepeHue no

BepTukanu (HanpsxeHune) nnm no ropmaoHtanu (Bpems);
2) HaxaTtb H2 gns Bbibopa UCTOUYHKMKA KYPCOpPHbIX namepenmii (Kanl/Kan2).

KoMmeHTapui

BbIK/TIOUMTb PEXUM KYPCOPHbBIX N3MEPEHUIA.

Kypcopbl oTo6pa)aeTcs Kak ropuM3oHTanbHble JIMHUU ONS U3MEPEHUS aMMIUTYAHbIX
napameTpoB

Kypcopbl oTo6paxaeTcsi Kak BepTUKasibHble JIMHUM AN U3MEPEHUS BPEMEHHbIX
napameTpoB

BbI60p MCTOYHMKA KYPCOPHbIX U3MEPEHUN.
Kan 1 B kayecTBe MCTOYHMKA MOXHO BbibpaTb KaHan 1 wnu kaHan 2.

B aToM pexume ocuunnorpad maMepseT 3HAUYEHMS KOOPAMHAT KypCOpoB A8 aMMINTYAHbIX
WX BPEMEHHbIX MapaMeTpoB BbIYNCAAET pa3HULY MexXay KoopaMmHaTaMu KypcopoB.
Mopsaok paboTbl B peXnUMe KypCOPHbIX M3MEPEHUIA:
1) HaxaTtb kHonky KYPCOPbI gocTyna K MeH0 KypCOpPHbIX U3MEPEHWIA;
2) HaxaTb H1 1 B OTKpbIBLIEMCS MOAMEHIO BbibpaTh TUMN KYPCOPHbIX N3MepeHni
Hanpsixenune (F2) nnm Bpems (F3).
3) HaxaTtb H2 ans Bbibopa MCTOYHMKA KYPCOPHbIX U3MEPEHUNA.
lMepeMeweHne KypcopoB ocyllecTsnsieTtca ¢ nomowbio perynstopos BEPTUK CMELWWEHME
KaHanos 1 un 2.

NMpuMeuaHme: Kypcop MOXHO MNepeaBuraTb TOMbKO MPU OTOBPAXEHUM HA IKpPaAHE MEHIo
KYpCOpOB.

[Nns nony4yeHus pe3ynbTaToB U3MepPeHUst Heo6XoaMMO:
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e OTtob6bpaxeHue kypcopa «x1/yl» (KypcOop BpEMEHW LEHTPUPYeTCS MocepeauHe 3KpaHa;
KYpPCOp HanpsiKeHUs LeHTPpUpyeTcs Nno YPOBHIO 3eM/IN KaHana)
OTobpaxeHne kypcopa «x2/y2» (CM. Bbile)
OTobpaxeHne ropusoHTaZbHONO MNPOMEXyTKa Mexay Kypcopamm <«x1» un «x2» (Ax):
abconoTHOE BpeMsA pacrnofioXeHUs KYpCOpOB «X1» M «X2» U BpeMs Mexay Kypcopamu.
OTob6paxeHune (1/ Ax), eanHuubl namepenus: Hz ('y), kHz (kfy), MHz (Mly).

e OTobpaxeHume BEepPTUKANILHOIO MNPOMEXYTKa MexXy KypcopamMnm <«yl» un «y2» (Ay):
abCconTHOE HanpsXeHne KYpCopoB «y1» 1 «y2» KU HanpsXeHue Mexay Kypcopamu.

MpuMeuaHune: n3MepeHHble 3Ha4yeHnsa 6yayT aBTOMaATMYECKU O0TOBpaxaTbCs B HMXKHEM JIEBOM

YAy 3KpaHa, KOr4a MeHK Kypcopa CKPbITO UM Ha 3KpaHe oTobpaXkatoTcs Apyrne MeHto.

Puc. 8-13 KypcopHble namepeHus, tun: Bpems

Puc. 8-14 KypcopHble namepeHusa, tTun: Hanpsi>xeHme

8.6 ABTOMaTH4YecKHe M3MepeHHs

ABTOMaTM4yeckMe U3MEpPeHUss - 3TO NpeaBapuUTENbHO 3anporpaMMUpOBaHHbIE MNpoueaypbl
N3MepeHuns, cokpallatolime onepaunmn No HaCTPOMKe KypCOpOB B CTaHAAPTHbIX CUTyauMsix, Taknx Kak
N3MEpPEHUS BPEMEHM HapacTaHus, cnaga, amMnauTyAbl MUK-NUK M T.4. ABTOMaTM4Yeckne W3MepeHus
PEKOMEHAYETCS  WMCNOMb30BaTb MNPW  aBTOMATUYECKMX  BbIYUC/IEHWSIX MapaMeTpoB  CUrHana
ocumnnorpamm. lKMeeTcss BO3MOXHOCTb BbIMOJSIHEHUS W3MEPEHUI, O0b6WMX AN HECKOJIbKUX
OCUMIOrpaMM, C OAHOBPEMEHHbIM BbIBOAOM A0 5-M M3MepsieMbiX BEMUYMH. MOXHO TakXe BbIBECTU
Ha aKpaH NoMHy Tabnuuy BCceEX U3MEPEHUI.
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Ecnv no Kakon-To npuumHe mnapaMeTp He MoXeT OblTb KOPPEKTHO BblYUCAEH, B 6noke
N3MEPUTENBHOM MHGOPMaUMM Ha dKpaHe MOSIBUTCHA Npeaynpexzarwmnn cumeon *** yto nossonser
caenaTtb BbIBOA O KOPPEKTHOCTU AanbHENLWMX AENCTBUN.

Mpn namepeHnn HEKOTOPbIX NMapaMeTpos, HanpuMmep, Mean (CpegHee 3Ha4YeHWe) BblUMCASIETCA
€ANHCTBEHHAsA Be/IMYMHA AN BCEro MaccuBa AaHHbIX B OKHe. B apyrux cnyyasx (Bpems HapacTtaHus)
napamMeTp BblYMCNAETCS A8 BCeX Toyek peanm3aumm. OpgHako Ha 3KpaH Bcerga BblIBOAUTCS
nocnegHee (4159 AaHHOW peanun3aunm 3HaAYEHMeE).

Bbi60p aBTOMaTUYECKUX U3MEPEHUIA
ABTOMaTM4ecKkue namepeHms ynpasnatotcs kHonkorn UBMEPEHMSA. Mpu HaxaTun Ha KHOMKY
M3MEPEHMUSA BkntoyaeTcs s3KpaHHOE MEHK aBTOMaTU4eCKUX U3MEpPEHU.

MeH10 KommeHTapui

[JocTyn K MeHio gobaBneHnst aBTOMaTUUYECKMX U3MEPEHUN

Bbli6op TMNa aBTOMaTUYECKOr0 M3MEPEHUS

Bbl6Op MCTOUYHMKA AN aBTOMATUYECKOr0 U3MEPEHUs

BbiBo4 nonHbIX Tabnny n3MepeHna gn4a Bbl6paHHOF0 MCTOYHUKA

BbiBOA Ha 3KpaH BbI6paHHOro TUMNa M3MepeHunst ans BbIGpaHHOro MCTOYHUKA

JocTyn K MeHI0 yaaneHus aBToMaTUyeckux M3M€p€HVIVI

Ypaanutb BCe aBTOMaTuyeckne namepeHus
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Bbl6paTb TN paHee AobaBneHHOro aBToMaTM4eckoro N3MEPEHUA

Yoanutb Bbl6paHHbIl71 TN aBTOMATUYECKOIro namMepeHuna

8.6.1 Ao6aBneHne aBToMaTUYECKNX USMEPEHUN

Mopsanok nobaBneHns naMepeHus:
1) Haxatb kHonky UBMEPEHMUSA, nng nocTyna K MEHIO aBTOMATUYECKUX U3MEPEHWUIA;
2) Haxatb H1, ansa nepexona B MeHO obaBneHUs n3MepeHus;
3) HaxaTtb F1 1 B OTKpbIBLIEMCS C SleBa OKHEe BbibpaTb HEOOXOAUMBIN TUMN U3MEPEHUN
ncnonb3sysa perynatop YCTAHOBKA.
4) HaxaTtb F2 gns Bbibopa UCTOYHNKA U3MEPEHUS;
5) HaxaTtb F4 ans nobaBneHns Ha 3kpaH BbIbpaHHOro Tuna nsMepeHus. lobaBneHHoe
n3MepeHue otobpaxaeTca B JIEBOM HWXXHEM Yray 3KpaHa ocuumnnorpada.
OaHOBpPEMEHHO MOXHO A06aBnTbL A0 8 TMNOB M3MEPEHUA.
6) Ona otobpaxeHus Bcex m3MepeHuMn HaxaTb F3. B ueHTpe skpaHa oTobpasuTtcs
Tabnuua Bcex namepeHun. ns 3akpbitna Tabnmubl NOBTOPHO HaxaTtb F3.
NMpumeuvaHune: BO3MOXHO BbIBECTW TMOSIHble Tabnuubl WM3MEpPEHUN TONbKO ANs OAHOro
MCTOYHWKA, UBeT Tabnuubl COOTBETCTBYET UBETY OCUMINOrpaMMbl  WUCTOYHMKA Ha 3KpaHe
ocumnnorpada.

Ocumnnorpad obecneunBaeT ciegylowiMe TUNbl aBTOMaTUUECKUX N3MEPEHUN:

MeH10 NHankaumsa KommeHTapui
M3MepeHne nepumoaa noBTOpeHuMs curHana Ha 50% ypoBHe, npu
MNepuon Tt HaMMUMN HECKONbKMX NEpUOOB CUrHana M3MepsieTcs KpaitHuii nesblii
MoJIHbIA Nepuog.
N3MepeHne 4acTtoTbl MOBTOPEHMS CUrHana, BeAnuMHa obpaTHas
YacTtoTa Tt P P ’ P
nepvoay NoBTOPEHUs
CpeaoHee 13 3HadeHuit (CyMMa 3HadeHW CcurHana e/leHHaa Ha
KOJINYEeCTBO To4ek)
VAnK MN3MepeHne pas3HOCTM Mexay caMbiM MakcMManbHbIM M CcaMbIM
MWHMManNbHbIM 3Ha4YeHNAMU POPMbI CUrHana.
MN3MepeHne cpegHekBagpaTuyeckoro 3HadeHus (CK3) dopmbl curHana
B (KBaApaTHbIi KOpeHb W3 CyMMbl KBaApaTOB 3HAYeHWI CcurHana
VUMKA.CK3 F (kBaap P Y AP ’
OENeHHON Ha KOJIMYeCTBO TOYEK) 3a Luenoe uYumcno nepuoaos,
MoJsly4eHHbIX Npu cbope nHdopmaumm.
VMakc AT N3mMepeHme MakcuManbHOro sHavyeHms hopMbl cUrHana.
VMUH Rt N3MepeHne MUHMMaNbHOro 3HauYeHns GopMbl CUrHana.
N3mepeHne BepxHero 3HauyeHus dopMbl CurHana, B npegenax
YCT@QHOB/IEHHOIrO OKHa. BepxHee 3HauyeHne ©dOpPMbI cCurHana - 3TO
Hanbonee BepoATHOoe Haubosnbllee COCTOsIHME He nyTatb C
VVBepx o P o ( Y
MakcumyMoM!). ABnsieTcs XapaKTEPUCTUKOM MPSIMOYroJibHbIX CUrHanoB
W onpegenserca w3 CTaTUCTMYECKOr0 pacrnpeaeneHnss 3HadeHuin
CUrHana.
N3MepeHne HwumxHero 3HayeHus ¢opMbl CurHana, B npegenax
YCT@QHOB/IEHHOIO OKHa. HwuxHee 3HauveHus GOpPMbI curHana - 3TO
Hanbonee BeposAATHOE HauMeHbluee COCTOsSHMe (He nyTaTtb C
V6a3a PN ENEm P o ( 14
MUHUMYMOM!). ABNAETCS XapaKTEPUCTUKOM MPSAMOYrOSibHbIX CUrHasfoB
n onpegensietca w3 CTaTUCTMYECKOro pacrnpeneneHnss 3HauYeHuMn
CUrHana.
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M3MepeHMe pa3HOCTM Mexay YCTOABLWMMCA MaKcuMManbHbIM n

Vamn
YCTOSBLUMMCS MMHUMabHbIM 3HAaYeHUAMN HDOPMbI CUrHanNa.

Bbi6poc+ Ll MoNoXnTenbHbIN BbIBPOC Ha BEPLLUNHE MPSMOYTrOJIbHOMO UMMYJbCa.

OTpuuaTenbHbii  BbIBPOC MO OKOHYaHMM Cpe3a MNpPSMOYrosibHOro
mMnynbca (Bbibpoc B nayse).

Bbi6poc-

BpeMeHss HapacTaHus curHana nepecekawwero 50% ypoBeHb
— amMnauTyabl Ha ypoBHe curHana 10%-90% OoT NoAHOM aMnAuTyAbl, Npu

HaM4YMKM HECKONIbKMX HapacTalwmx @GPOHTOB CUrHana wu3MepeHus
NpoBOAATCA Ha KPpanHEM JieBOM (DPOHTE CUrHana.

Bp.HapacT

BpeMeHs cnaga curHana nepecekawuwero 50% ypoBeHb aMnAnUTyAbl Ha

Bp.Cnaga
HeCKONbKMX cnagatowmx GpoHTOB CUrHana U3MepeHUs NpoBOAATCH Ha

KpanHeM nesoM dpoHTE cUrHana.

N ypoBHe curHana 90%-10% oOT NOSHOM aMnAUTYAbl, MpPU Haau4ynm
i

M3mepeHne BpeMeHW OT NepBOro Hapacrawoulero ¢bpoHTa A0 NepBoro

Hnpua+ | cnagatwowero dpoHTa cmrHana Ha 50% yposHe.

" MiamMepeHMe BpeMeHM OT MnepBOro crnagatowero ¢hpoHTa A0 NEepBOro

WnpuHa-
P HapacTatowero dpoHTa cmrHana Ha 50% yposHe.

MonoxutenbHas CKBaXXHOCTb cUrHana. CKBaXKHOCTb onpeagendeTca Kak
OTHOWWEHNE U3MEPEHHOINo0 nepmoaa K AJIMTENbHOCTb MOJIOXUTENBHOIO
nmMnynbCa B 3TOM nNepuoae, nNpu Haanydmm HECKOJIbKMX Nepnoaos
ChrHaszia UaMepsaeTcd CKBaXHOCTb KpaﬁHeFO J1eBOro noJiHoro nepunoaa.

CKBaXH+ Sk

OTleLlaTeﬂbHaﬂ CKBaXHOCTb curHana. CKBaXHOCTb onpeagendaeTca Kak
OTHOLWEeHNne wuaMepeHHoOro nepumoaa K NMNTENbHOCTb OTpUUATENIbHOIo

CKBa>H- ﬁ ? p puoa O puy

nmMnynbCa B 3TOM nNepunoage, nMNpum HaInNdMm HECKOJIbKMX nepnoaoB

CUrHaszia namMepsaeTcd CKBaXXHOCTb KpaVIHeFO JIEBOIo NoJiHOro nepunoaa.

MN3mMepeHne BpeMeHW OT MepBOro Hapacrtatouwero ¢gpoHTa NcTtoyHmka 1
[0 nepBoro Hapactawowero ¢@poHTa WCToYHMKA 2; MNpu  Hanan4dumm
HEeCKO/IbKMX (POHTOB CUrHasma M3MepstoTCs BPEMEeHHble napaMeTpbl
KpamHUX NeBbiX QPOHTOB.

3age.A-B e

N3mepeHne BpeMeHn OT nepBoro cnagatowero ¢dpoHTa NcTouHmka 1 Ao
nepsoro cnagatowero @poHTa McTouHmMKa 2; Npu HaanyMm HECKONbKMX
(dpOHTOB CUrHaNa U3MepsaITCA BPEMEHHbIE NapaMeTpbl KpanHUX NeBbIX
(POHTOB.

3age.A-BJ AL

8.6.2 YaaneHune aBTOMaTUUYECKUX U3MepeHun

MNMopsaok nobaBneHns nsMepeHus:
1) HaxaTtb kHonky UBMEPEHWSA, ang goctyna K MEeH0 aBTOMAaTUYECKUX U3MEPEHUN;
2) HaxaTtb H2, ang nepexoaa B MEHIO yaaneHns usMepeHus;
3) Haxatb F1 gnsa ypaneHusa Bcex paHee aobasrieHHbIX NU3MepeHuit;
4) HaxaTtb F2 ansa Bbibopa paHee fo6aB/eHHOro n3aMepeHns n B OTKPbIBLLUEMCS C ieBa
OKHe BbIbpaTb HEO6X0AUMBI TUN n3MepeHnin ncnonbdys perynstop YCTAHOBKA;
5) Haxatb F3 onda yaaneHus BblbpaHHOro naMepeHus

8.6.3 OnpepeneHne BepxHei n 6a3oBov NNHUNA

OT npaBuNbHOCTM onpeaeneHns ABYX OMOPHbIX JIMHUN — BepxHen u 6a3oBOM — 3aBUCUT
KOppeKTHOe BblYMCNEHWE MapaMeTpoB. AHanM3 HayMmHaeTcs C pacdeTa rUCTOrpaMMbl To4vek
ocumniorpaMmbl B WHTEpBase BPEMEHUM MeXAy JIeBbIM U MpaBbiIM BpPEMEHHbLIMU KypCOpaMu.
Hanpumep, ructorpamMma curHana, npeacrasnswpoliero cobom nepexon Mexay ABYMSI COCTOSSHUAMMW,
6ynetr cogepxatb aBa nuka (cMm. Puc. 8-16). Mpubop nonbiTaeTcs BblAENUTb ABa KkKiacrepa C
Hanbonbllel NAOTHOCTbIO AaHHbIX. [ocne aToro 6yayT paccumTaHbl Hanbonee BepOSTHbIE COCTOAHUS
(ueHTpouabl) 3TUX ABYX K1acTepoB, MO KOTOpbIM W 6yayT onpeneneHbl BepxHAs M 6a3oBas NMHUK:
BEpXHen ueHTponge bynet COOTBETCTBOBATb BEPXHSAS JIMHUSA, @ HUXHEN — HBa3oBas NMMHUS.
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8.6.4 OnpepneneHne BpeMeHM HapacTaHMs M cnaaa

Mocne ToOro, kak 6yayT HanaeHbl BepxHAa M 6a3oBas JIMHUW, NErko BbIYUCINTb BpeMs
HapacTaHusa n cnaga (cM. puc. 8-16). NMoporosbie ypoBHN 90% 1 10% aBTOMaTMUECKM OMpeaensitoTcs
ocumnnorpacdoM C NOMOLLbIO NapaMeTpa «aMnanTyaa».

3aTeM OuEeHMBAETCs MHTepBasl BpeMeHW, pasfensiownii TOUKM nepeceyeHns noaoXuUTeNbHOro
nnn oTpuuaTesIbHOro nepenaga C NnoporoebiIM1M ypoBHAMN. Pe3yanaTb| YCPEAHAKTCA 3a KOJINYECTBO
TakKunX nepenagoB B OKHE Ha6)'IIO,CI,eHVI9|:

M
AnuTensHoCcTb 1 i(Tr”—TrlO)
MONOXUTENBbHOro PpoHTa rst !
Mf
ONnTenbHOCTb OTpULAaTENbHOMO 1 ( 10 90)
— 2 \If; 1T,

¢poHTa Mf 3

3pecb Mr — KONMYEeCTBO NOMIOXUTENbHbIX GPOHTOB, Mf — KONMMYECTBO oTpuLaTeNbHbIX (POHTOB,
Tr{ — MOMEHT BpEMEHMU, B KOTOPbIN NONOXUTENbHbIA PPOHT NnepecekaeT ypoBeHb x%, a T —
MOMEHT BPEMEHU, B KOTOPbIV OTpuUaTENbHbIN POHT NepecekaeT ypoBeHb x%.

8.6.5 OnpepeneHve BpeMeHHbIX NapaMeTpoB

MN3MepeHne BpeMeHHbIX MapaMeTpoB, TakKMX KakK AJUTEeNbHOCTb, Mepuoa W 3ajepxka,
BbINOJIHAETCA Ha cpefHeM OMOpPHOM ypoBHe (puc. 8-17), KOTOpbI pacnosioxeH nocepeanHe (50%)
Mexay 6a30BOM U BEPXHEN IMHUEN.

OueHka BpeMeHHOro napaMeTpa 3aBUCUT OT KOJIMYECTBa MNepuofoB, YMELLALWMXCA B OKHe
HabnoaeHnsa. Ecnu KONMYECTBO MNEepuodOB He ABAAETCS UenbiM, pe3ynbTaTbl NapaMeTpuyeckux
n3MepeHui (HanpuMep, U3MepeHHoe AeNCTBYOLee UIn cpegHee 3HayeHne) 6yayT uMeTb CMeleHune.
OanHako B AeNCTBUTENbHOCTM OTOOpaxkaeTcs TONbKO MNocnefHee 3HayeHue — cpejHee 3HaudeHue,
OOCTYyrnHOEe Mpu BKJIOYEHHOM cTaTUcTuke. YT06bl M3bexaTb 3TUX 3hdeKkToB cMmelweHus, npubop
NCNONb3yeT UMKINYECKME MNapaMeTpbl, BK/OYas UMKIM4YecKoe JAelcTBylolee 3HadeHne (crms) u
LMKINYECKoe cpeaHee 3HaydeHue (cmean), KOTOpble OrpaHM4YMBAlOT BbIYUCIEHUSA LENbIM YUCIIOM
nepuvoaos.
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Puc. 8-16
8.7 Menio coopa nnpopmanun

B meHo cbopa nHdbopMaunm MOXHO NpomnsBecTn Bblbop cnocoba cbopa nHdbopmaumm, a Tak xe
BblibpaTb 06bEM NamMaTu.

Cnocob6 cbopa wHdboOpMaumm - 3TO Cnocob BbLIGOPKU AUCKPETHLIX €AMHUYHbIX OTCUYETOB
(camnnoB) npu oumdpoBKke BXOAHOrO curHana. B npouecce npeobpasoBaHns BXOAHOMO aHanoroBoro
curHana B umdgposyto GopMy BO3MOXHbI passinyHble cnocobbl 06paboTkm n npeacraBneHns BXo4HOro
CUrHana Ha aucnnee ocumnnorpada.
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8.7.1 Bbi60p rny6uHbl NamMATH

Bbibnpaembin 06bemM NamMsaTn 3aBUCUT OT YCTAHOBJIEHHOrO KoaddumumneHTa pa3BepTku (4acToThl
AVNCKpeTmn3aummn). 3aBMCMMOCTb Bbibupaemoro obbeMa namMsaTy OT 4acTOTbl AMCKpPETU3aumMn onmcaHa B
nyHkTe 3.5.5 paHHOro pykoeoacTtsa.

[Ons Bbibopa o6bema namaTn HeobxoanMo:

1) HaxaTtb kHonky CBOP UH® poctyna k MeHto cb6op nHdopmaumu;
2) Haxate H2 u B OTKpbIBWIEMCS MeHK BbibpaTb Heob6xoAuMbIA 06bLEM NaMATH
kHonkamu F1...F5.

8.7.2 Bbi60op cnocoba c6opa nHpopmauun
8.7.2.1 Bbi6opka

CraHpapTHas Bbibopka - 3TO 06blyHas AuMCKpeTusaumsi_B peanbHOM MacwTtabe BpemeHun. B
pexuMme CTaHAapTHOM BbIGOPKK ocumniorpad 3anucbiBaeT KaXAaylo TOUYKY, MOJIYYEHHYIO B pesyJbTaTte
KaXaoro MHTepBana auckpetusaumu. Bcero ocumnnorpad MoxeT ocyuwecTButb cbop go 10000000
OTCYETOB, B 3aBMCMMOCTWN OT TMNa ocumsiorpada n ymcna UCnoab3yeMbiX KaHanoB, B COOTBETCTBUM C
BblOpaHHOW AJIMHHOM NaMaTu U nosioxeHueMm nepekntovatens BPEMSA/AEN. Pexum craHgapTHOM
BbIBOPKKN yCTaHABMMBAETCSA MO YMOSYAHMIO NPU BKAOYEHNM ocumniorpada.

WHTepBanbl c6opa otcyeToB (Ao 125000)

1 2 3 4 5 6 7 8 9 10

™~ TN /

~—e— [~~—e—1

Puc. 8-17 MpuHumn cbopMmpoBaHNSA CTaHAAPTHbIX BbiI6GOpPOK

Ocuwunnorpad obecneumBaeT BO3MOXHOCTb cbopa uMHdopMaumm B pexuMme «CTaHpapTHas
Bbl6opka>», Ana Bbibopa 3TOro pexmnma Heob6xoaMMo:
e HaxaTb Ha kHonky CBOP UH® ansg BbiBOAa 3KpaHHOIro MeHo cbopa nHdopmaumu;

Brufiope a

e Haxatb H1, B OTKpbIBLLEMCS MeHIO HaxaTb F1

8.7.2.2 NMunkKoBbIN AeTeKTop

MukoBbIA peTekTop: Pexunm «MMMKOBOrO AeTeKTopa» UCMonb3yeTcs AJsi 06Hapy>XeHUs
BCMJIECKOB A/INTENbHOCTbIO MeHee 10 HC U CHUXEHUS BEPOSSTHOCTM BO3HMKHOBEHUS UCKaXXEHUIM Npun
oTobpaxeHunu curHana. [JaHHbli pexnm MoxeT 3 HEKTUBHO UCMOMb30BaTbCst NPU MOSTOXEHUN
nepekntodatens BPEMA/AEN 10 mkc/pen n 6onee. B 3ToM pexunme 3anOMUHAOTCA MUHMMAnbHbIE U
MaKCMMalbHble 3HA4YEHUS 3a BCE BPEMS HAKOMJIEHNS OTCUYETOB. DTOT pexum ynobeH, Hanpumep, npu
nccnefoBaHUKM cUrHana cogepikawero perynspHble KopoTkue Bbl6pochl.

MHTepBanbl NMKOBOW AeTeKunn

1 2 3 4 5

TN

Puc. 8-18. MpuHumn popMmmpoBaHusa BbIGOPOK NMKOBOIro AeTeKTopa

Ha puc. 8-19 otobpaxeH curHan npu ctaHgapTHol Bbibopke; Ha puc 8-20 oTobpaxkeH TOT xe
CUrHas, HO NpU BKKOYEHHOM NMUKOBOM AeTeKTope.
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Puc. 8-20 NMukKoBbIA AeTEeKTOpP BKJ1IOUEH

Ocuwumnnorpad obecneumBaer BO3MOXHOCTb cbopa uWHPoOpMaumm B pexume «[nKoBbI
AeTekTop», ANnsa Bblbopa 3TOro pexnma Heob6xoanMmo:
e HaxaTb Ha kHonky CBOP UH® ansg BbiBOAa 3KpaHHOro MeHK cbopa nMHdopmaumu;

e Haxatb H1, B OTKpbIBLWIEMCS MEHIO HaxaTb F2

8.7.2.3 YcpeaHeHuMe

YcpegHeHue — 3TO MHOrFOKpaTHOE CJ/I0XEHWEe MocnefoBaTesbHbIX 3anncen oCcuMiorpaMmm C
HeoAMHaKOBbIM BeCcOM. Bcero Bo3MOXHO ycpeaHeHue oT 4 ao 128 pas (4/16/64/128). OHO ocobeHHO
None3Ho AN YMEHbLUEHUSA WyMa B CMrHanax, MCMbITbiBalOWMX MEANIEHHbIA Apeid No BpeMeHU Unu
amnnutyge. KpuBas, 3aperncrpMpoBaHHas nocnegHen, nmeet 6onblinii Bec, YeM Bce 6onee paHHue
KpuBblIE: B HEMPEpPbIBHOM CpeAHEM AOMUHUPYIOT CTaTuUcTmyeckme GaykTyaunmm rnocaeaHemn
3aperucTpupoBaHHOM KpuBOW. Bec «cCTapbiX» KpWBbLIX MNPW HEMNPEPbIBHOM YCPEAHEHUU MOCTENEHHO
(N0 3KCMOHEeHUMANbHOMY 3aKOHY) CTPEMWUTCH K HYJIl0 CO CKOPOCTbK, YMEHbLIAWLWeEeNcs no mepe
yBe/IM4yeHns Beca.

HenpepbiBHOE yCcpeaHeHME BbINOMHAETCS NO creaytowen dopmyne:

HOBOe cpeaHee = (HOBble AaHHble + Bec * cTtapoe cpeaHee) / (Bec + 1)
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Mo 3Toi e dopMyne BblUMCNAETCS U UTOropoe cpegHee. OaHaKO yCTaHaBAMBasi 3Ha4yeHue
napametpa YCPEOHEHWE, Bbl 3agaete GUKCMPOBAHHbIM BeC, KOTOPbIN Ha3Ha4yaeTcs CrapoMy
cpegHeMy 3HA4yeHMlo, KOrga 4YuMcio ycpedHeHuin aocTturaeT 3HadveHus Average. Hanpumep, ecnm
3HayvyeHune napameTtpa YCPEAHEHWE pasHo 4:

1-a pasBepTka (CTapoe cpegHee OTCYTCTBYeT): HOBoe cpeaHee = (HOBble AaHHble + 0 *
ctapoe cpegHee) / (0 + 1) = TONbKO HOBble AaHHblE

2-51 pa3BepTka: HoBOe cpegHee = (HOBble AaHHble + 1 * crtapoe cpegHee) / (1 + 1) =
1/2 HOBbIX AaHHbIX + 1/2 cTapbiX AaHHbIX

3-a pa3BepTKa: HoBoe cpegHee = (HOBble AaHHble + 2 * crapoe cpegHee) / (2 + 1) =
1/3 HOBbIX Aa@HHbIX + 2/3 cTapbiX AaHHbIX

4-q pas3BepTKa: HOBOe cpefHee = (HOBble AaHHble + 3 * crapoe cpegHee) / (3 + 1) =
1/4 HOBbIX Aa@HHbIX + 3/4 cTapbiX AaHHbIX

5-9 pa3BepTka: HoBOe cpegHee = (HOBble AaHHble + 4 * cTapoe cpegHee) / (4 + 1) =
1/5 HOBbIX Aa@HHbIX + 4/5 cTapbiX AaHHbIX

6-9 pa3sBepTka: HoBoe cpegHee = (HOBble AaHHble + 4 * crapoe cpegHee) / (4 + 1) =
1/5 HOBbIX AaHHbIX + 4/5 cTapbix AaHHbIX

7-9 pa3BepTka: HoBoe cpegHee = (HOBble AaHHble + 4 * crapoe cpegHee) / (4 + 1) =
1/5 HOBbIX AaHHbIX + 4/5 cTapbix AaHHbIX

TakuM o6pa3oM, Ans pa3BepTOK Mnocne 4-i Bkah CTapbiX CpeAHWX 3HavyeHui HauduHaet
3KCMOHEHLUMNANIbHO YMEeHbLIATbCS.

Ocuwnnnorpad obecneumBaeT BO3MOXHOCTb cbopa MHPOpMauMn B pexnme «YcpegHeHue», ans
Bbl6Opa 3TOro pexumma HeobxoanMo:

e HaxaTb Ha kHonKy CBOP UH® a5 BbIBOAA 3KPAHHOro MeH cbopa nHdbopmaunu;

e HaxaTb H1, B OTKpbIBLIEMCH MEHIO HaxaTb F3
e Wcnonb3osaTb perynatop YCTAHOBKA Buibopa cTteneHu ycpe,quva

MpuMmeuaHue: anga cbpoca npouecca ycpeAHEHUS W Hayana HOBOro ycpeaHeHus
HeobxoaMMo HaxaTb Ha kHonky ®OPC 3AIl.

8.7.3 AuckpeTnsaums B peasibHOM BpeMeHM

Jnckpetnsaums B peanbHOM BpeMeHM — 3TO MNoCNefoBaTesSIbHOCTb OTCHETOB HanpsXeHus
BXOAHOI0 CUrHana, B34ATbIX 4Yepe3 paBHble MPOMEXYTKM BPeMeHW. DTO TakKXe nocnenoBaTenbHOCTb
M3MEepEeHHbIX 3Ha4YeHMN, CBA3aHHbIX C OAHMM 3anycKalWMM CUHXPOMMMYNbCOM. [UCKpeTusaums
0b6bIMHO OCTaHaBnMBaeTCs NO perucrtpauum onpeaeneHHoro Koauyectsa OTCYETOB Nocne
3anycKawuwiero CMHXpouMMynbca: 3TO KOJNMYeCTBO Onpeaensercss YCTaHOBJ/IEHHOW 3aAepXXKok
CUHXPOHU3ALMN N U3MEpPSEeTCA pa3BepTKOW. 3amnyCKarowWwmnii CUHXPOUMMYbC CIAYXWUT HY/1€BOM TOYKOM
ONs onpegeneHns TOPU3OHTaNbHOro MOMIOXEHMSA  ocuuasorpaMmbl. MoxHO BblbpaTb nbo
npeanyckoByto, nmMbo nNOCNenyckoBYyl 3aaepxKy. [lpeanyckoBas 3a4epXKa — 3TO BpEMeHHOM
MHTEpBasl OT JIEBOrO Kpasa CeTKM 3KpaHa [0 c/iegyowero no BpeMeHW 3anyckarouwero
CUHXpPOUMMYyNbCa, a NOC/enycKoBas 3a4epXXKa — 3TO BPEMEHHOW MHTepBan A0 npeawecTBylowero no
BPEMEHWN CUMHXpouMnynbca. MOXHO (UKCMPOBATb OCUWMIOrPaMMy, HayMHas C HEKOTOPOro MOMEHTa
33400 nepen 3anyCKalwwWwMM CUHXPOUMMYAbCOM M A0 ero npuxoga. 270 100% npeanyckosas
3aJep>kKa, U OHa No3BOJISET YBUAETb CUIHAM A0 TOrO MOMEHTa, B KOTOPOM 6b1/10 BbIMNO/IHEHO YCI0BME
3anycka W 3anyck npousowen. (Konuyectso npeanyckoBol WHMOpMaunmM oOrpaHuymMBaeTcs
MaKCMManbHOW AAMHON 3anucu.) lNocnenyckoBas 3aaepXKa, C APYrOoM CTOPOHbI, MO3BOJISeT HavaTb
perucTpaumilo  CcurHana cC Toudku, 3kBuBaneHTHonm 10 000 peneHmidi nocne  3anyckawuwero
CUHXpOUMNYybCa.

MocKonbKy KaxAablh BXOAHOM KaHan npubopa mMmeeT cobcTtBeHHbIr ALM (aHanoro-undposoi
npeobpasoBaTesib), BblIbOpKa N M3MEpPEHME 3HAYEHUA HaNpSXEHUS Ha KaXAOM KaHase npoucxoauT
OAHOBPEMEHHO. DTO MO3BOJISIET BbIMNOMHATb OYEHb HALEXHbl€ OTHOCUTESIbHbIE BPEMEHHbIE U3MEPEHUS
Mexay KaHanamu.

Mpn 6biCTpOlA pa3BepTKe WCMNONb3yeTCsl MaKCMMasibHas 4acTtoTa AMCKpeTM3auum ans
oAHOKpaTHoW oumndposku. NMpu 6onee MeaneHHONW pa3BepTKe YacToTa AUCKpeTM3auMn YMeHbLIaeTCs,
a KONIMYEeCTBO OTCYETOB COXpaHsaeTcs.

CBaA3b MeXay 4acToTOM AWCKPETM3auuu, NaMsaATblo M BPEMEHEM MOXET ObiTb Bblpa)keHa
NPOCTbIMN COOTHOLUEHNSAMU:

47



1
Hnmepsan ouckpemuszayuu = x [lamsame
Yacmoma ouckpemuzayuu

Hnmepsan ouckpemuszayuu
10

= Bpems / Oenenue

8.8 Hactpoiiku 3xpana

HaxXMute HO KHOMKY OMCNJIEN Ha nepeaHer naHenu L30, ana aoctyna K HacTpolkam
3KpaHa.

MeHio KoMMeHTapuii

Bbibop cnocoba oTobpaxkeHnss OCUMIOrPpaMMbl - BEKTOPHBLIA  UJTN TOYEYHBIN.
MpumeyaHue: npuM wUCCNefOBaHMM MEepPUOAMYECKOro CurHana B peasbHOM
mMacwrabe BpeMeHW, ANA KOTOPOro COOTHOLIEHME 4YacTOoTbl AMCKPETM3auuMm W
4acToTbl BXOAHOrO curHana MeHee 10, wcnonb3oBaHWE  BEKTOPHOroO
NpeacTaBfeHUsS CuUrHasa MOXeT MWCKasuTb WCTUMHHYK dopMy curHana. Bo
nsbexaHne TakKOro poAa MWCKAXEHUN WCMONb3YNTE peXWM 3SKBMBANEHTHOWN
ONCKPETU3aLNM N TOYEUHbIA cnocob oTobpaxkeHus.

Ons Bblbopa HaxaTb H1.

BkntoueHune (BbiknouyeHne) pexuma nocnecsedeHus. Onsa sblbopa Haxate H2. B
OTKpbIBWIEMCS MeHI0 HaxaTb F1 u perynatopom YCTAHOBKA BbLi6paTh 04HO U3
cneaywowmx 3HadeHun nocnecBeyeHus: Bobikna, 1 cek, 2 cek, 5 cek wnam
BeckoHeuyHoCTb. Haxatb F2 ana  NpUHYAUTENbHOM  OYUCTKM  3KpaHa.
Ncnonb3yeTca TONbKO, Korga curHan o6HoBATCA nepuoanyveckn. B pexume
Camonucua He AOCTYIHO.

Tun NpeacTtaBneHnst BXOAHOMo CMrHana:

- Knaccmyeckmn Y-T;

- X-Y, onsa HabnogeHns ouryp Jinccaxy 6e3 CMHXpOoHU3aUun.
Onsa Bbibopa HaxaTb H3.

acToTom,.| |BrIOYEHME \ BbIK/IOYEHWE OTOOpaXeHWs N3MepeHnst YacToTbl B kaHane
CUHXPOHU3aLUUN.
BT, BhIkN Ona Bblbopa HaxaTb H4.

8.8.1 Pexxum X-Y

Pexxmm ogHOBpeMeHHOro 3agencTesoBaHms kaHanos KaHl u KaH2. DToT dopMmaT noneseH gns
M3y4yeHUsl COOTHOWeEHUS (a3 AByX curHanoB. CurHan kaHana 1 ucnonb3yeTcs ANs OTK/IOHEHMS Mo
ropusoHTanbHoOM ocn (X), a cMrHan kaHan 2 - no BepTukanbHolh ocu (Y), ocumnnorpad ucnonb3yer
HECUHXPOHWU30BaHHbIN pexuMm peructpauum (un-triggered sample mode), pexum oTtobpa)keHus Ha
3KpaHe — B BMAE TOYEK.

Mpn OTCYTCTBUM CUrHanNa pa3BepTKM B pexume BMeCTO OCUWIIOrpaMMbl Ha Agucnsee
oTobpaxkaeTcs ToukaMn (NATHO 3aCBETKN).

B pexume X-Y WCNOMb3YHOTCA ANS HACTPONKKU:
Perynatopbl BepTuMKanbHOM cucteMbl kaHana 1 - BOJIBbT/AEN v BEPTUK CMELUEHMUE
CNyXaT 4N WU3MEHEHMUS ropu3oHTasIbHOro MacwTtaba n nepemMelleHns No ropn3oHTanwn.
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PerynaTtopbl BepTUKanbHOM cuUcTeMbl kaHana 2 - BOJNIbT/AQENNT v BEPTUK CMELWEHME
Cny>XaT A/ M3MEeHEeHMs BEepTMKaNbHOro MacwTtaba n nepeMelleHns no BepTUKamu.

B pexume X-Y He 6yayT AelicTBOBaTh ciaeAyolmne pyHKUNK:
® PEXUM YBENNUYEHUS DparMeHTa;

® pEXUM 0TOBpaXKeHUs1 Ha 3KpaHE B BUAE BEKTOPOB;

e MateMaTnyeckme pyHKUMU;

e 0TO6paXKeHne KypcopoB N KypCOpHble U3MEPEHUS;

e (OYHKUMA aBTOYCTaHOBKa

e perynnposka pa3sepTkun (BPEMSA/AEN);

¢ 1106ble YCTAaHOBKM CUCTEMbI CUHXPOHMU3ALINU.

Puc. 8-21 Pexxum X-Y

8.8.2 Bbixoa VGA (Tonbko moaenu c “V”)

Onsa mogmenen AKWUM-4122V (c pazbeM VGA) B MEHK HACTpPOeK 3KpaHa AOCTYMNEH NYHKT
ynpasnenns VGA BbixogoM. [Ons BknwoudeHus VGA Bbixoga B MEHK HACTpOeK 3KpaHa HeobxoanMmo
HaxaTtb H5, aona otknoyeHmna HaxaTb HS5 NOBTOPHO.

8.9 Coxpanenue / BoizoB

Haxate kHonky 3AMWUCb Ha nepeaHen naHenu ocumnnorpada, 4Tobbl BbI3BaTb MEHIO
coxpaHeHus \ Bbi30Ba ocuunaorpamMMm, npodunen opraHoes ynpaBneHus W permcrpartopa
OCLMAOrpamMM. MOXHO 3anucbliBaTb W BbI3blBaTb ocuuanorpammel M npodwunn npubopa BO
BHYTPEHHIOIO W BHeWHow naMatn. ®annel ocumnnorpamm (Bin), yctaHoBok u BMP daiinbl BO
BHELIHEeN NaMAaTM MOXHO CO34aBaTb W yAansaThb.

8.9.1 CoxpaHeHue / Bbi30B ocuunorpaMmm

[na noctyna B MEHIO COXpaHeHUs/BbI30Ba OCLMAIOrpaMM HEOBX0ANMO:
1) Haxatb kHonky 3AMUCD;
2) HaxaTtb H1 n B OTKpbIBLWIEMCS CneBa MeHo BblbpaTb NYHKT “Ocuwnnnor.” ¢ NnoMoLbio
perynatopa YCTAHOBKA.

r=
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KomMeHTapui

BbibOp MCTOYHMKA COXpaHEHUS ocuuorpaMmMbl: KaHan 1, KaHan 2 wan
MaTeEMATUUYECKNIA KaHan.

MeHto BblibOpa siYEeNKM 3anMncu 1 Bbl30BA COXPAHEHHOW paHee OCUWMIIOrpaMMbl
BO BHYTPEHHIO NaMsATb.
[Ons coxpaHeHMs ocuMnaorpaMm BO BHYTPEHHEN NMaMsTM AOCTYNHO 15 s4yeek.

KHonka COXpaHeHUAa ocumnnorpaMmsbl.

Bbibop MecTa coxpaHeHWs OCLMIIOrpaMMbl: BO BHYTPEHHIOKO MaMATb WKW Ha
By TpMam BHelwWwHnn USB aunck.

8.9.1.1 CoxpaHeHue / Bbi30B OCLUMJ/IJIOFPaMM BO BHYTPEHHIOIO NaMATb

Mpnbop coxpaHseT Ao 15-m ocumnnorpamm (popM cUrHana) Bo BHYTPEHHIOK NaMATb, KOTOPbIe
MOryT oTobpaxaTbCq Ha 3KpaHe OAHOBPEMEHHO C TEKYLLMMU BXOAHbIMU CUrHanaMu. Bbi3BaHHble U3
namsaTn rpaukm CUrHanoB He PeryanpyrTcs n He MoryT 6biTb n3MeHeHbl (MOryT 6bITb MCMONb30BaHbI
B KauecTBe OnopHoOM OopMbl CUrHana).

Onsa coxpaHeHus ocuuiIorpaMMm B NnaMaTb npubopa Heob6xoanmo:

1) HaxaTtb H2 pgns Bbibopa nctouHuka curHana (ans Bbibopa AOCTYMHbI TONbKO aKTUBHbIE
KaHasbl). B OTKpbIBLLIEMCS NOAMEHIO HaXaTb COOTBETCTBYIOLWYIO KHOMNKyY F1...F3;

2) Haxate H5 pna Bbibopa MecTa coxpaHeHus ocuuanorpammel. B oTkpbiBLiEMcS
rnogMeHto HaxaTb F1 ansa Bblbopa BHYTpeHHeN namatu npmbopa;

3) Haxate H3 anga Bbibopa s4Yerkun BHYTpPEHHEW naMatn. B OTKpbIBLIEMCA MNOAMEHIO
HaxaTtb F1 wn c nomowbio perynatopa YCTAHOBKA BbibpaTb aderiky namMatu 1...15
A1 COXpaHEeHUs OCUUIOrpaMMmsl;

4) HaxaTtb H4 gnsa coxpaHeHus oCcuuaIorpaMmel.

Ansa Bbi30Ba ocuuJiorpaMmMmbl U3 namMaTb npuébopa Heo6xoaAMMO:

1) Haxate H3. B oTKpbiBwWeEMCS MnogMeH Haxatb F1 M MoMouWblo perynsaropa
YCTAHOBKA Bbi6paTb f4elrky namMsaT¥ B KOTOPOM 6blfa coxpaHeHa ocuunsiorpamma.
Haxatb F2 po Bbibopa BKJ1. ans BbizoBa ocuunnorpammbl. Ocumnnorpamma 6yaer
oTob6pa)keHa Ha 3KpaHe ronybbiM LBETOM.

2) [Ons ypaneHus ocumnnorpaMmmbl HaxxaTb H3. B OTKpbIBWEMCS NogMeHo HaxkaTb F1 u
nomowbto perynatopa YCTAHOBKA BbibpaTb s4eiiky namsatm B KoTopon 6binia
coxpaHeHa ocuunnorpamma. Haxatb F2 po Bbibopa BbIK/. ana  yaaneHus
oCUMNNOrpamMmMmbl C 3KpaHa.

8.9.1.2 CoxpaHeHue / Bbi30B OCLM/IJIOrpaMM Ha BHewHun USB auck

MakcumanbHbii 06beM noaaeprkuBaembix USB anckos - 8 I'b.
[Ansa coxpaHeHUsi OCLWU/IJIOrpaMM Ha BHELWHUW AUCK Heo6xoauMo:
1) HaxaTtb H2 ang Bbibopa uctoyHuka curHana (4nsa sblbopa AOCTYMHbl TONIbKO aKTUBHbIE
KaHanbl). B OTKpbIBLIEMCS NOAMEHIO HaXaTb COOTBETCTBYOLWYIO KHonKy F1...F3;
2) Haxatb H5 pana Bblbopa MecTa COXpaHeHUs ocuunnorpammbl. B oTkpbiBlEMCS
noamMeHo HaxaTtb F2 ang sbibopa USB;



3) HaxaTb H4 ans coxpaHeHus ocumnnorpaMmel. Mopsaok co3aanust daiina Ha BHELWHEM
USB aucke onucaH B nyHkTe 8.10.3.
MpoCcMOTp COXpaHeHHbIX Ha BHewHUn USB anck ocumnnorpaMMm BO3MOXEH TObKO C MOMOLLbIO
nporpaMmHoro obecnedyeHnss w3 KOMMAeKTa nmoctaBku npubopa. [Ona O6bICTpOro coxpaHeHus
ocumnorpaMmmbl Ha BHewHMn USB anck Heobxoanmmo HaxaTb kHonky KOMUA.

MpuMmeuyaHune: Ocuwmnnorpad BbINOMHSAET coxpaHeHne ddalknos ocuunnorpamMMm B dopmarte Bin.
®annbl Bin MOXHO OTKpbITb TOAbKO € nomowbio MO M3 KoMmiekTa noctaBkm npubopa. Mpwu
HeobxoaMMocCTn coxpaHuTb dann B CSV dopmaTe, HyxHO dain Bin oTkpbiTb B MO 1 nepecoxpaHuTb
B bopmaTte CSV.

8.9.2 CoxpaHeHue u Bbi30B npodunein npubopa

Ons poctyna B MeHK COXpaHeHus/Bbi3oBa npodunenn (nonb3oBaTeNbCKUX HACTpoek)
HeobxoaMMo:
1) Haxatb kHonky 3AMUCD;
2) Haxatbe H1 u B OTKpbIBLUEMCS CNneBa MeHK BblbpaTb NYHKT “HacTpomkun” C NOMOLLbHO
perynatopa YCTAHOBKA.

Hacrtpodkm

MeH10 KoMmMmeHTapui
acTpoiKkM BoibOop  a4elkn  BHYTpPEHHEN naMaTMm  Ana  coxpaHeHus  npodwuns
Nonb30BaTENbCKUX  HacTpoek. [ns  coxpaHeHuss [AOCTYyMHO 8  sA4yeek.
Mpodune 1 CoxpaHeHue nNpoduis HaCTPOeK BO3MOXHO TO/IbKO BO BHYTPEHHIO MaMsiThb.

KHonka coxpaHeHus npoduns.

KHoMka Bbl30Ba COXpPaHEHHOro npoduns.

AOna coxpaHeHusa npodunen Heobxoanmo:

1) Haxatb H2 pgns Bblbopa s4erkn BHyTpeHHeW naMaTM. B OTKpbIBLUEMCS MOAMEHID C
nomowbto perynsatopa YCTAHOBKA BbibpaTbh svenky namatv 1.8 ans coxpaHeHus
npoduns;

2) HaxaTtb H3 ana coxpaHeHus npodunsa HacTpoek.

Onsa Bbi3oBa npodgunen ns namMaTm Heobxoammo:

1) HaxaTtb H2 pans Bbibopa s4eliknm BHYTPEeHHeEW namatv. B OTKpbiBLIEMCA MNOAMEHIO C
nomowbto perynatopa YCTAHOBKA Bbibpatbh sdenky namMatu 1..8 Ansg Bbi3oBa
npoduns;

2) HaxaTtb H4 ans BbizoBa npodunas HaCTpoeEK.
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8.9.3 CoxpaHeHue nsobparkeHui

Ocuwmnnorpad NO3BONSET OCYLECTBUTb COXPaHEHNE 3KPaHHbIX KONUM Ha BHewHnn USB anck B
dopmaTte «bmp».

NMpnmeyaHune: npn pabore ¢ npubopom Heobxoanmo mcnosbzoBarb USB gncke
CO csiegyrowMmMm rnnapameTpamMm:

o ¢gpaiinoBas cucrema FAT32

. pasMmep Knacrepa He 6osiee 4 K

[Jns poctyna B MEHIO COXpaHeHust nsobpaxeHne Heob6xoanMmo:
1) Haxatb kHonky 3AMNUCH;
2) Haxatb H1 1 B OTKpbIBLWIEMCHA CfieBa MeHI BbibpaTb NMyHKT “M306pax.”
perynatopa YCTAHOBKA.

C nomMmoubto

MeH1o0 KoMmMmeHTapui

KHomMka coxpaHeHusl n306pakeHus.

AOna coxpaHeHunsa nlobpaxxeHna Heo6xoaAUMO:
1) HaxaTtb H4 gnsa goctyna K OKHy Boga MMeHu daiina n coxpaHeHus (puc 8-22);

20111101_6/54523

Yaanuto

Cox PaHUTE

MeperwnouaH-e 2aK bIT'lb- aio
HMEaMAy CTROUHBIMEA M P
NPOMACHEIMA GyRBAFE

Puc. 8-22 OkHo BBoAa nMmeHu ¢daina (BMpTyasibHas KnasuaTtypa)

2) Beeaute umMa danna, wucnonb3ysa perynatop YCTAHOBKA pnna Bbibopa KHOMKM
BUPTYanbHOM KnasuaTypbl. BeibpaHHasa KHOMKa nNoACcBeYMBaeTCs 3eeHbIM LBETOM, AN
noaTesepxaeHus Bbibopa Heobxoanmo HaxaTb perynatop YCTAHOBKA.

3) NMocne BBOoga wuMeHn danna Bbibepute kHonky Enter Haxmute peryndaTtop
YCTAHOBKA gnsa nogreepxaeHus Bblbopa n coxpaHeHusa danna.

8.9.4 dyHKUMA perncTtpaTtopa ocuunanorpamm (3AMUCDH)

Pernctpatop ¢dopm curHana MOXeT 3anucbiBaTb (POpMy BXOAHbIX curHanoB KaHanos 1 n 2 ¢
MaKcMManbHoW anuHoi 3anmcm 1000 kagpoB (ocumnnorpamm). Peructpatop nosBonsieT 3anucaTb
«BbICTpble» CUrHasnbl U MeAIEHHO UX BOCMPOU3BECTU UM 3anucaTb «MeasieHHble» (C MHTepBasioM OT
1 mc go 1000 cekyHA) curHanbl n 66ICTPO UX BOCAPON3BECTMU.

[ns goctyna B MeHI0 permcrpatopa ocuuiorpaMmm Heobxoammo:

1) Haxatb kHonky 3AMWUCDH;
2) HaxaTtb H1 1 B OTKpbIBLWIEMCS C/IE€BaA MEHIO BblbpaTbh NYHKT “3anunucb” ¢ NOMoLbIo
perynatopa YCTAHOBKA.
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MeH10 KoMmMeHTapui

B LK BH60p pexunma pernmcrtpartopa:. 3anmcCb, BoCnponseeaeHne nim CoxpaHeHue.

8.9.4.1 3anucbh ocuyuanorpamMMm B perucrparop

[ns ncnonb3oBaHMA perncrpatopa ans 3anucu ocumniorpaMmm Heobxoonmo:
1) HaxaTtb H2 n B oTKpbIBLLEMCS NOAMEHIO HaxkxaTb F2 BKIOUEHMS pexuMa 3anucu;

Fanuwcoe danuce

MeH10 YcTaHoBKMU KomMeHTapum

YcTaHOBKa KOHEYHOro Kaapa 3anmcum. Bo3MOXXHO YCTaHOBUTb KOHEYHbIN
Kaap B npeaenax ot 1 go 1000.

Bbibop kKoHeYHOro kagpa 1, o3Hayaet, 4To 6yaeT 3anncaHa TosIbKO
OfHa ocuumanorpamMma.

YcTaHOBKa MHTEpBasia BPEMEHU MeXAY 3anuCbiBaEMbIMU KaapaMu.
B03MOXHO yCTaHOBWTb MHTEpBasn 3anucu B npegenax ot 1,00 Mc go
1000 c

BkntoueHune 06HOBNEHMSA (oTobpaxkeHus XNBOIO curHana)

oCUMNIOrpaMMbl BO BPEMS 3amnucu;

E LIk BbIK/] BbikntoyeHne o6HOBMEHMSA (KapTMHKA 3aMupaeT) OCUWIorpaMMbl BO
BpeMs 3anucu

Bkn

Crapt MaeT 3annchb oCUMNNOrpaMM B perucTpaTop;
Cron PerncrpaTop HaxoAUTCA B peXMMe OCTaHOBKM.

2) Haxatb H3 ansa gocrtyna kK noaMeHto HacTpoek 3anucu. Haxatb F1 ans Bbibopa
KOHe4Horo kagpa n F2 gnsa ycraHoBku nHtepsana. Perynatopom YCTAHOBKA
yCTaHOBUTb TpebyeMble NnapaMeTpsbl;

3) Haxatb H4 ansa BkAOUYEHUA UM OTKIOUYEHUS OOHOBMIEHMS 3KpaHa B Npouecce 3anuncu;

4) Haxatb H5 gnga 3anycka 3anucu, noBTopHoe Haxxatue H5 npueegert K
NPUHYAUTENBbHOW OCTaHOBKE 3anucu.
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CyaTirk ocunnnorpaMH

Puc. 8-23 Pexxum 3AMNMUNCD

8.9.4.2 BocnpousBeaeHne ocLuuIorpaMM M3 permcrpartopa

Ons BocnpounsseneHns npeaBapuUTesnbHO 3annMCaHHbIX OCLUAOrpaMM U3 NamsaTu HeobxoanMo:

1) BowTtun B MeHto PeructpaTtop dopm curHana (CM. Bblwe);
2) HaxaTtb H2 n B oTKpbIBLIEMCS NOAMEHIO HaxaTb F3 BKIOUYEHUA pexnma
BOCMpOU3BEAEHUSN;

Bocnpouwan

MeHto

YcTaHOBKU
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KoMmMeHTapuii

YcTaHoBKa Ha4vanbHOro Kagpa BocrnpoussBefeHus. BO3MOXHO YCTaHOBUTb
HavanbHbIN Kagp B npegenax ot 1 go 1000.

YcTaHOBKa KOHEYHOro Kaapa BoOcCrnpousBeaeHus. BO3MOXHO YCTaHOBUTb
KOHe4HbIN Kaap B npegenax ot 1 go 1000.

YcTaHoBKa TeKylero kKajapa BoOcCrnpoussefeHuss. BO3MOXHO YCTaHOBUTb
Tekywuin kagp B npegenax ot 1 o 1000.

DTOT pexuM Mo3BONSEeT perynsasTopoM YcTaHOBKa BbibpaTb pyYHON PEXUM
NpocMoTpa KaapoB M OCTAHOBUTbL MPOCMOTP Ha BbiI6paHHOM Kajpe.

Bbi6Op OAHOr0 3Ha4YeHUs HavanbHOMO M KOHEYHOro Kagpa, O3Ha4yaeT, 4uTo
6yaeT BocnpousseaeHa TO/IbKO oAgHa oCUMAIorpaMMa.

YcTaHoBKa WHTepBasia BpEMEHU MeXay BOCNpou3BeseHUEM KaZpoB.
Bo3MOXHO yCTaHOBUTbL WHTEpBas BOcCnpousBedeHusa B npegenax ot 1,00
mc go 1000 c.




Unkn Bbi6bop KOMbLEBOro pexmnma BoCNpon3BeneHns
OnHokpaTHO |Bbibop pexum ogHOKpPATHOrO BOCNPON3BEAEHUS

Crapt 3anycK BOCNPOU3BEAEHMNSA OCLMINOMPaMM
Cron OcTaHoBKa BOCNpoOM3BEAEHUSA OCLUIOrPaMMm

3) Haxatb H4 gns sbibopa Tuna BOCNPOU3BEAEHNS U3 perncTpatopa — OAHOKPAaTHbIA OT
HayasbHOro A0 KOHEYHOro Kagpa win KonbLEeBOW;

4) Haxatb H3 ans noctyna K noAMeEHI0 HacTpoek BocnpousseaeHus. Haxate F1 ang
Bblbopa HayanbHoro kagpa, F2 ana soibopa koHeuHoro kagpa, F3 ansa swibopa
Tekywero kagpa v F4 ang yctaHoBKW nHTepsana. Perynatopom YCTAHOBKA
yCTaHoBUTb TpebyeMblie napaMeTpbl.

5) Haxatb H5 ansa 3anycka BocnpousBegeHuns, NoBTopHoe HaxaTtme H5 npusegeTt K
OCTaHOBKe BOCMpOU3BeAEHUS.

8.9.4.3 CoxpaHeHue 3anucu perucrpartopa

OcumnnorpamMmbl, 3anncaHHble B perncrpaTtop, He UMelT SHEpProHe3aBUCUMON MaMsATU U Mpwu
BbIK/IlOYEHNM nnTaHus ocuumnnorpada 6yayt yaaneHbl. C nomowbto MeHto “CoxpaHuTb B” MOXHO
COXPaHUTb OA4HY 3amnncb BO BHYTPEHHIO NaMaTb npubopa.

[Onsa coxpaHeHus npeaBapuUTENbHO 3anMcaHHbIX OCUMAIOrpaMM Heob6xoaAnMo:

1) Bolitu B MeHto PernctpaTtop ¢opM curHana (CM. Bblle);
2) HaxaTtb H2 1 B oTKpbIBLWIEMCS NOAMEHIO HaxaTb F4 BK/IOUEHUS peXnMa COXpaHeHus;

MeH10 YCTaHOBKM KomMmeHTapui

YcTaHoBKa HavasbHOro kagpa. Bo3MOXHO yCTaHOBUTbL HavanbHbIA Kaap
B npenenax ot 1 go 1000.

YcTaHOBKa KOHEYHOro kagpa. Bo3MOXHO yCTaHOBUTb KOHEYHbIN Kaap B
npeaenax ot 1 go 1000.

CoxpaHUTb TEKYLLYH 3anucb B BbIBpaHHOM AManasoHe Kaapos.

Bbi3BaTb COXpaHEHHYI 3anncb AN BOCMPOM3BeAEHUS.

3) HaxaTtb H3 ans noctyna K nogMeHo HacTpoek BocnpousseaeHuns. Haxatb F1 ang
Bblbopa HauvanbHoro kagpa, F2 gna soibopa KoHeuyHoro kagpa. Perynatopom
YCTAHOBKA ycTaHoBUTb TpebyeMble napaMeTpsbl.

4) HaxaTtb H4 gnsa coxpaHeHunsa 3anucu B BbiIbpaHHOM Anana3oHe Kagpos.

5) HaxaTtb H5 4nsa Bbi30Ba COXpaHEHHOM 3anucu.
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lNMpumMeyaHne: COxXpaHeHHYI0 3arnncb MOXHO BOCIPON3BECTH TOJIbKO Ha
ocymnnorpadge, Ans coxpaHeHns1 JOCTyINHa TOJIbKO O4Ha siYeiKka NnamMsaTv 6e3 BO3MOXKHOCTH,
CcoxpaHeHHue HOBOH 3anncu NponcxoanT «rnosepx>» npeabigywjeii (0AHOCeCCMOHHas
3anuce) .

8.10 MeHro yTuiauT
8.10.1 Oo6wme PyHKUMN MEHIO YTUIUT

MeHio YUTUITNTbI cocTouT 13 wectn pasaenos. Ang nepeMelleHns Mexay pasaenamm
Heob6xo0AMMO:
1) Haxatb kHonky YTUJINTbI ans gocrtyna B MEHIO YTUINUTBI;
2) Haxatb H1 u B OTKpbIBLLEMCA NOAMEHIO C NOMOLLbIO perynstopa YCTAHOBKA
BblbpaTb OANH U3 AOCTYMHbIX pa3aenos.

MeHto KoMMeHTapui

MeHtio koHdurypuposaHua npubopa: BblbOp A3blka MHTepdeica, yCTaHOBKa AaThl,

KoHgurypauns 6710KMpOBKa KaBuw, NpocMoTp nHdopmaumnm o npubope.

[vcnneit MeHI0 yCTaHOBOK MapaMeTpoB AuCMes: SIPKOCTb, HAaCTPOMKA CETKU, BKJ1/BbIK/1 YPOBHS
3apsga 6atapeun, xpaHuTenb 3KpaHa.
o MeHio HacTponku npubopa: aBToMaTuyeckas kKanumbpoBka, cbpoC K 3aBOACKUM
HacTpoika

yCTaHOBKaM.

JonyckoBbii

KOHTPOb MeHI0 peXnMa A0MNYyCKOBOro KOHTPO/S (TeCTMpoBaHMeE Mo Macke/abnoHy).

Bbixoa MeHI0 HacTpoek NMapaMeTpoB BbIX0Aa Ha 3aAHen naHenu npubopa.

HacTtponku LAN [MeHto HacTpoek nHtepderica LAN.

8.10.2 MeH10 KOHUrapumsa

MeHtio YcTaHOBKMU KomMmeHTapuit

Bbibop A3blka nonb30BaTeNbCKOro WHTepderica. Onsa Bbibopa
ncnonbaynte perynatop YCTAHOBKA.

Fvccockruwi
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Bk/Bbikn oTo6pax.
Yac/MuH YcTtaHoBKa AaTbl U PerynnpoBKka BbIBOAA Ha 3KPaH. Onsa Bbibopa
[leHb/MecsL MYHKTOB MeH wucnonb3ynte kHonku F1...F5 wn perynartop
YCTAHOBKA.
o)}
BknioueHne 610KMPOBKM  NepefHen MnaHenn  ynpasfieHus
npubopa. [Ona pa3biokMpoBKM MNOCNEAO0BATE/IbHO HaXMuTe
KHonkn 50% n ®OPC 3AIl Tpu pasza.
NHdopMaumsa o cTaTyce cucteme:
- Moaenb npmnbopa;
- CEPUIHbIN HOMep;
- BEpCUS;
- KOHTPOJIbHasa CyMMa
MHdopMaumnsa o craTyce cucteMbl aBToMaTuyeckm ybupaertcs c
9KpaHa Yepe3 HeCKO/IbKO CeKyHA.
8.10.3 MeHI0 aucnnemn

0 - 100 %

PerynupoBka spKoCTU CeTKWU. PerynmpoBka OCyLECTBASETCSH
perynatopom YCTAHOBKA Ha nepegHen naHenm L30.
PerynupoBska sipkocTn npoucxogmT ¢ warom 20 %.

Bbibop TMna wkanbl L30. B mogMeHO MOXHO BbibpaTb TuNa
wKasnbl:

MonHas - ;

Tonbko ocH - EE|;

Tonbko obpamneHue - (]

Bkn
Bbikn

OTobpaxeHue MHAMKATOpa YpPOBHA  3apsaa  6aTapew.
NHankaTop ypoBHS 3apsiia oTobpa)xaeTcs B NMPaBOM BEPXHEM
yrny aKpaHa.

YcTaHOBKa BpeEMEHWN NPUCYTCTBUS HA dKpaHe 3KPaAHHOr0 MeHHo
Perynatopom YCTAHOBKA Ha nepeagHen naHenu LI30 MOXHO
BblbpaTb cneaywowmne 3HavyeHme: ot 5¢c go 50 ¢ wnm
6eCcKOHEeYHOCTb.

57




8.10.4 MeHI0 HacTpoika

Hactpoira

ABTOMaTM4yeckas KanumbpoBka ocuumnnorpada. Haxate H2 B MeHw
HacTponkun. OTCOeaMHUTb BCE MOAKJIIOYEHUS OT BXOA4OB ocuwmnnorpada u
noBTOPHO HaxaTb H2 anga 3anycka TectnpoBaHus. [oXAaTbCs OKOHYAHUS
npoueaypbl aBTOMaTu4deckon kKanmbposku. Ocumnnorpad aBTOMaTUYECKU
BepHeTcs B pabo4unit pexumMm. MogpobHee cM. NyHKT 7.13.

C6poc napameTpoB ocuunnorpada K 3aBoackuM (HayasbHbIM) YCTaHOBKaM.

8.10.5 MeHio flon/KoHTp

OYHKLMSA AOMYCKOBOro KOHTPoNs [on/KOHTP MOXET OTC/IEXMBATb U3MEHEHUS CUIHANO0B, cyas
Mo TOMY, HaXOAMTCS /M CUTHAN BHYTpUY npeaonpeaenéHHoin o61actm Mackum UM HeT.

BkntoueHne \ BbIK/IIOYEHME peXMMa TECTUPOBaHMA MO MackaM
[OMYCKOBOI0 KOHTPOSIS.

CTon - npoBepKa AOMYCKOBOIrO KOHTPOJIS OCTaHOBJIEHA, Ha)XaTb
KHOMKY A9 3anycka.

Myck - wnaéT npoBepka AOMYCKOBOro KOHTPOJA, HaxaTb Ans
OCTaHOBKM!.
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MeH0 ynpaBneHnsa BbIXOA0M:

Boibop ycnoBusas npu KOTOpoM 6yaeT nojaBaTbCa CUrHan C
pa3beMa BNC Ha TbinbHOM naHenu (FTOOEH/BPAK).

Mopaya 3BYKOBOro CUrHana npwv  HapyleHuW  yCnoBui
JOMYCKOBOrO  KOHTpPOSsA. 3BYKOBOW CuUrHana nopaeTcs B
3aBUCMMOCTU OT BbI6paHHOro ycnoBus TectupoBaHusa: MOAEH
unu BPAK.

BkntoyeHne \ BbIK/IlOYEHWE BO3MOXHOCTM OCTAHOBKM c6opa
MHdopMauMm npu 0BHAPYXXEHUM HECOOTBETCTBUSI Macke npwu
MCMOJIb30BAHNWN AOMYCKOBOIr0 KOHTPOSIS.

BktoyeHne/BbIKOYEHNE oTobpaxkeHus MHpopMaumm o]
pe3ynbTaTax AOMYCKOBOro KOHTPOsIS.

Bbibop MCTOYHMKA ANA AOMNYCKOBOro KOHTpons: KaHan 1 wvnawm
Kanan 2

YcTaHOBKa@ TrOpM3OHTaNbHOrO Aonycka ¢opMbl CcurHana, no
dopmMe curHana oT BblbpaHHOro wuctouyHuka. [penensbl
perynupoBku oT 0.04 genenunsa no 7.50 peneHunq.

YcTaHOBKa BepTMKanbHOro gonycka ¢opmbl curHana, no dgopme
CUrHana ot BblbpaHHOro McTto4vHuka. lMpenenbl perynmMposkm oOT
0.04 penenuna no 5.00 geneHwus.

KHOMKa co34aHuUA Macku WM BHECEHUS W3MEHEHUS B YXe
CYLLECTBYIOLLYIO Macky.

Bboibop sueikn BHYTpeHHel namMaTv Anst CoOXpaHeHus Cco34aHo
Macku. [Ins coxpaHeHust AOCTYMHO 8 s4eek.

CoxpaHnTb Macky B BblOpaHHYIO S4YenkKy.

3arpy3unTb MacKky u3 BblbpaHHOM siHenku.

Co3pgaHMe U coxpaHeHue MacKu
[ns co3gaHns Macku Heob6xoanMO:

BoliT B MeH0 AONYCKOBOro KOHTpons (CM. BbilLE);

HaxaTb H2 3aTeM F1 ans BKAKOYEHUS peXnMa TECTUPOBaHMSA Mo MackaM m 4tobbl caenaTb
MacKy BUAMMOWN;

HaxaTtb H4 ocumnnorpada ans Bbi30Ba MEHIO CO3A4aHMS MacoK;

HaxaTb F1 gns Bbibopa MCTOYHMKA A9 A0MNYCKOBOrO KOHTPOAS;

Haxate F2 u F3 u c nomowbto perynsatopa YCTAHOBKA npousBecTn YCTaHOBKY
ropusoHTanbHOro «Macka X» 1 BepTukanbHoOro «Macka Y» nonycka;

HaxaTb F4 gns co3gaHmns HOBOW MaCKM UN KOPPEKTUPOBKW paHee CO34aHHOM MacKu;
HaxaTtb H4 anga nepexoda B MHIO COXPaHEHUA MAacKu;

Haxate F1 un perynstopom YCTAHOBKA npoussectn Bblbop sueinkn (1~8) ansa
COXpaHeHUs Macku;
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e [1ng coxpaHeHuUs Mackm HaxaTb F2.

3anyck npouecca AornyCKOBOro KOHTpPOsi

[nsa 3anycka AonycKkoBOro KOHTPos He06XoamMMo:

e BoWNTM B MEHIO AOMYCKOBOro KOHTPOsS (CM. BblWeE);

e Haxatb H2 3ateM F1 ansa BKAOYEHMS pexmMa TECTUPOBAHUS NO MackaM m 4ytobbl caenaTb

MacKy BUAMMOW;
e Co3paTb MacKy ANns AONYCKOBOro KOHTPONs (CM. BbIleE);
e HaxaTtb kHONKy H2 3aTeMm F2 u Bbi6paTh Myck anga 3anycka npoueaypbl TECTUPOBAHUSA MO
Macke.
Uncno roaHsix
ocuunnorpaMm

YUucno
oTbpakoBoK

Obwee uncno
ocUyunnorpamMm M

Puc. 8-24 Pexxum [JONYCKOBbIA KOHTPOJ1b

OcTaHOBKa npouecca AoNnyCcKOBOro KOHTpons:
e Haxatb H2 3ateM F2 u Bbibpatb CTOon ANS OCTAHOBKW Mpoueaypbl TECTUPOBAHWUS MO

Macke;
e [lng BbIXOAa U3 pexmnMma A0MNyCKOBOro KOHTpons HaxaTb H2 3atem F1 u BbibpaTtb BbIKJI.

8.10.6 MeH10 BbIXO

Ty HEYMA

Beixon

Bbibop Tuna BbiIxoga pa3bemMa BNC Ha 3aaHel naHenu: BbIXoA4
CUHXPOHU3ALUMM UK BbIXO4 CUTHaNa B peXuMe AOMNYyCKOBOro KOHTPOSIS.

8.10.7 MeHto HacTpoek LAN
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HacTpoinka ocHoBHbIX NnapamMeTpos LAN nHTepdelica.

8.11 ABTOBBIOOp IMaNa30HA

dyHKUMA aBTOMATM4YeCKOW HacTpolku ananasoHa ABTOBbBIBOP pab6oTtaer aHanorm4yHo
dyHKUMN aBTOMaTMyeckass YCTaHOBKa, 3a WCK/IOYEHMEM TOro, 4to QyHKuus ABTOBbLI60p, Gyayumn
BK/NOUEHHOM, paboTaeT noOCTOosAHHO. ®yHKuMa ABToBbI6GOp 6yaeT ocCcywecTBNATb MOCTOSHHbIN
MOHUTOPWUHI BXOAHOIN0 CUrHasa W HACTPOWKY TOPM3OHTANBHOINO W BepTUMKanbHOro Macwraba
BbIBOAMMOIO Ha gucnnemn curHana, 4tobbl ero 6b110 ny4ywe BMAHO.

Kpome Toro, dyHKkumsa ABToBbi60p MOXeT 6blTb KOHPUIrypMpoBaHa Ha peryanposky mMacwTaba
TONIbKO MO BEPTUKANN UIWN TONBbKO MO rOPU30HTAsMN.

MeHto YcTaHoBKMU KoMmMmeHTapumn

BKJ1. / BbIKJ1 BkntoyeHune/BbikntodeHne GyHKUMM aBToOMaTmyeckoro Bbibopa

B LI Anana3oHa.
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KHonka Bbibopa aBTOMaTUYECKOW HACTPOMKK Mo obenm ocsMm.

KHonka BblboOpa aBTOMaTU4ecKom HaCTPOWKMN TONIbKO
BEPTMKANbHOIro Anana3oHa.
KHonka BblboOpa aBTOMaTU4ecKomn HaCTpOMKM TOJIbKO

rOPU30OHTANIbHOIoO AMana3oHa.

———
—_——

OTo6paxxeHne HEeCKONbKMX NepMoA0B CUIHASOB.

OTo6paxkeHme o4HOro nepmoaa CurHana.

Ons ncnonb3oBaHus PyHKUMKM aBTOBbI6GOp HEO6X0AMMO:

1) Haxatb kHonky ABTOBbIBOP;

2) HaxaTb H1 gns BbIKAKOYEHUS MW BbIKIKOYEHNS aBToOMaTUYecKoro Bbibopa Anana3oHa;
3) HaxaTtb H2 gns Bbibopa pexmma aBTOMaTUYECKOW HACTPOMNKN;

4) HaxaTtb H3 ans Bbibopa popMbl 0TOBpakeHns curHana: OAWH UM HECKOJSIbKO NepuoaoB.

8.12 KHonkm ynpasJieHUS IIyCKOM

K KHOMKaM ynpasrsieHns nyckom cb6opa aaHHbix oTHocsATcA: ABTO YCT (aBTOMaTMUECKUiA
BbI6op HacTpoek) n NMYCK/ CTOM.
ABTO YCT. 3T1a pyHKUMS NpoM3BOAUT aBTOMaTMYECKMN BbIBOp HacTpoek ocumnnorpada ans

obneryeHuns nonyyeHusa ocumnnnorpaMmmsl BXOAHOIO CUrHana. I'Iepequb dBTOMATUYECKHU
yCTaHaB/JMBaeMbIX HAaCTPOEK yKa3aH B HWecneaywwen tabnuue:
MapameTpbl HacTtpoitku
Pexxnm cbopa gaHHbIX Tekywumn

CBsA3b KaHana no Bxoay

DC (OoTKpbITbIN)

Koad. oTknoHeHus (B/gen.)

PerynupyeTtcs B 3aBUCMMOCTM OT XapaKTepa curHana

[Monoca nponyckaHus

MonHasa (6e3 orpaHnyeHuns)

[[Opn30HTanbHOE NoNoXeHNe

LleHTp 3KkpaHa

Koad. passepTkn (Bpemsi/gen.)

PerynupyeTtcs B 3aBUCMMOCTM OT XapaKTepa cUrHana

Tunn 3anycka

Tekywumn

McTouHMK 3anycka

ABTOMaTU4ecKoe onpegesieHme KaHana ¢ NpUCyTCTBYHOWNM
BXOAHbIM CUIHa/1I0M

CBA3b CMCTEMbI 3anycka

Tekywas

OpoHT

Tekywmin

YpoBeHb 3anycka

CepennHa pa3Maxa curHana

PexxnM pasBepTku

ABTO

PexxuM pasBepTku

YT (dopmat aucnnes)

KHonka NMYCK/ CTON

3Ta KHOMKa MO3BOMISAET 3anyCTUTb WM OCTAHOBUTb MpOLIECC perncrpauum ¢opmbl curHana

(cbopa gaHHbIX B peasibHOM BPEMEHM).

3AMEYAHME: B cocTtossHMKM octaHoBkK (CTOIM) BepTMKanbHbIN U FOPM30HTasIbHbIN MaclwTabbl
oCLMNIOrpaMMbl MOXXHO PErynmMpoBaTh B onpeaeseHHbiX npeaenax. To eCTb, MOXHO yYBENMUMBaTb/
YMeHbLIaTb pa3Mep OCUUINOrpaMMbl CUrHaNa B BEPTUKANIbHOM UM FOPM30OHTaNbHOM HarnpaB/ieHUN.
Mpwn ropmsoHTanbHOM passepTke — 50 Mc/aen n MeHee ropM3oHTasibHas pa3BepTka MOXET
N3MEHATbCS Ha 4 Wara BBEPX UM BHU3.
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9 TEXHMWYECKOE OBCJ/TY>XKXUBAHUE

OnuncaHHble HMXKe onepaunn AOMKHbI BbIMOSHATLCSA KBaJ'IVICbVILI,VIDOBaHHbIM nosnb3osaTtesieM. Bo
nsbexaHune nopa>XeHnqa aNeKTpn4eCKnM TOKOM He BbIMOJIHANTE HUKAKNX onepaumﬁ, KpoMe TeEX, 4TO
YKa3aHbl B HaCcToAWweM OonnCaHunn.

9.1 3amMeHa NJIaBKOI0 NpeI0XPAHUTEJIS

Ecnn neperopen npepoxpaHuTenb, wHAnKatop «CeTb» He OyaeT BKAKYaTbCsA, U
COOTBETCTBEHHO, ocuuiorpad He 6yager paboraTtb. 3aMeHa MNPOM3BOAUTCS TOJSILKO Ha MaBKUM
npeaoxpaHnTenb PeKOMeHAOBaHHOro HOMMHaNa, KOTOPbIA yKasaH Ha 3agHer naHenu (tun "T”, 2
A/250 B).

9.2 Bpbi00p HaNpsZKeHUs UTAOIIEH ceTH

Ocumnnorpad paccumtaH Ha paboTy oT ceTm c HanpsixeHue ot 100B go 240B, c yactoToi
nutawowen cetm 47-63 TIu. [NepeknoyeHMe OT OAHOIMO CETEBOr0 HamnpsiXeHus K Apyromy
OCYLLECTBNSETCS aBTOMaTUYECKMU.

9.3 ¥Yxopa 3a BHeLIHeH MOBEPXHOCTHIO OCHUJLIOrpada.

Ons unctkm ocumnnorpada, UCNoab3ynTe MArKyt TKaHb CMOYEHHYH CMUPTOM WM BOAOMW.
ObeperainTte ocuunnorpad oT nonagaHuma Ha kopnyc 6eH3nHa, Tonyona, Kcuaona, aueToHa uau
noaobHbIX pactBopuTenei. He ucnonb3ynte abpasuB ANA YUCTKU 3arpsi3HEHHbIX MOBEPXHOCTEN
ocuunnnorpada.

9.4 VYcraHoBka BHYTpeHHel 6aTapen (onuus)

Mpu nokynke AOnonHUTEeNnbHOM (onuMsa) BHYTPEHHEN nepe3sapshkaemon 6Gatapen Aans
umdposbix ocumnnorpados cepum AKUM-4122 (mogenn ¢ AKWUM-4122/1 no AKWUMN-4122/6, B T.4
Moandumkaumm ¢ nHa. «V»):

e TN - NUTUN-NONNMEPHbI akkyMynaTop (Li-Pol, cnapeHHbiii 6nok 2wt X 3,7 B/4000 MA*4)

e BoixogHoe HanpsxkeHne 7,4 B

e EMKkoCTb 6aTapen - 8000 MA*y

e Bpemsa paboTbl ocumnnorpada ot 6atapeun - ~4 yaca

MopsiaoK 1 nNocnenoBaTeslbHOCTb YCTaHOBKKM 6aTapen B Npubop ykasaH Huxe:
1. BbIkpyTuTb 2 BMHTa B HMXHEWN YacTu Kopryca
2. W3Bneub TpaHCMOPTHYIO 3arNyLWKy M3 OTCEKa AJ19 YCTAaHOBKW aKKyMyndaTopa.
3. ToaKnunMTb NPOBOA C KOHHEKTOPOM MOJIKOCHbIX KOHTAKTOB (+/-) K 6baTtapee un
NOMeCTUTb €€ OTCeK.

4. 3aBMHTUTb 2 BMHTa KpbIWKN 6aTapenHoro ortceka

v

War 1. War 3.
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9.5 3apsia BHyTpeHHell 0aTapen (OmIus)
Heo6x0aMMO KOHTPONMPOBaTL CTEMEHb 3apsAa akKyMmynaTopa B npouecce paboTbl npubopa u
He JonyckaTb ero ceepxpaspsga. Ecnm B npouecce skcniyaTtaumm npubopa Ha 3KpaHe
oTobpaxkaeTcsi CMMBOST MMHUManNbHOMo 3apsaa 6atapen (rpaduyeckuii CUMBON B BUAE KOHTYpa
H6aTapen 6e3 3a/JMBKM — CM PUC. HUXE), TO CNefyeT NpekpaTuTb paboTy, 3aBepLInTb BCe
M3MEpPEHNs 1 BbIMOMHWUTL 3aps akKyMysiaTopa npu NoMoLM CETEBOro aaanTepa.

Hog! LW asii L

HeBbINosIHEHME AAHHOIO yKa3aHUs MOXET NMPMBECTU K aBapuiMHON nepesarpyske npmbopa u
¢daTanbHOMY 3aBUCaAHUIO cucTembl !
Ong ycTpaHeHusa nospexaeHnsa notpebyetcsa oTnpaska npubopa B CepBuC-LEHTP.

10 NPABUJ1IA XPAHEHMA

10.1 KpaTrkoBpeMeHHOe XpaHeHHe

Mpnbop ponyckaer KpaTKOBpPEMEHHOe (rapaHTUMHOE) XpaHeHWe B KanuTalbHOM He
OTanJMBaeMoOM M OTarnJIMBaeMOM XpaHWUIULLAX B YC/TOBUSAX:

e [/19 He OoTan/JMBaeMoro XpaHwauuia:

TemnepaTypa Bo3gyxa o1 - 10°C go + 70°C;

OTHOCMTENbHAsA BJAaXHOCTb Bo3ayxa Ao 70% npu Temnepatype +35°C mn Huxe 6e3
KOHAEeHCcaunmn Bnaru;

e N5 OTANJIMBAEMOro XpaHwauwa:

TeMnepaTypa Bo3ayxa oT +0°C go +50°C;

OTHOCMTENbHas BIAXHOCTb Bo3ayxa Ao 80% npu Temnepatype +35°C m Huxe 6e3
KOHAEeHcaumn Bnaru.

CpOK KpaTKOBpPEMEHHOIO XpaHeHuns Ao 12 Mecsaues.

10.2 JnutenbHoe XpaHeHHe

OnutenbHoe XpaHeHne npubopa oCyLecTBASEeTCa B KanmTasibHOM OTanJMBaeMoM XpaHwunauue
B YCNOBUSAX:

TemnepaTtypa Bo3gyxa ot -20°C go +70°C;

OTHOCUTENbHas BMAaXHOCTb Bo3ayxa A0 80% npu Temnepatype +70°C u Huxe 6e3
KoHAEHcaunm Bnaru.

Cpok xpaHeHus npubopa 10 ner.

B TeueHune cpoka xpaHeHust Nnpubop Heob6XoaMMO BKIOYATbL B CETb HE pexe 04HOro pasa B rog
AN NpoBepku paboTocnocobHocTH.

Ha nepuoa ANUTENbBHOrNO XpaHeHWs W TpaHCNOPTUPOBaHUSA MNpom3BOANTCA obsA3aTenbHa
KOHcepBauusa npubopa.
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11 FAPAHTUMHBIE OBSA3ATEJ/IbCTBA

N3roToBuTENb rapaHTMpyeT COOTBETCTBME TEXHUUYECKMX XapaKTEPUCTUK Npmnbopa yKkasaHHbIX B
pasgene «TexHUYeckne xapakTepucTMKu» npu ycnosum cobnogeHus nonb3oBatenem npasun paboThl
Cc NnpubopoM, TeXHNYECKOro 0b6CcnyXxmBaHus, yKasaHHbIX B HAaCTOSILLEM PYKOBOACTBE.

CpegHuii cpok cnyxbbl (He meHee) — 5 nerT.

U3rotoButenb:

«Fujian Lilliput Optoelectronics Technology Co., Ltd.», Kutain

Anpec: The Mansion of Optoelectronics No 19, Heming Road, Lantian Industrial Zone
Zhangzhou 363005 China

Ten.: +86 596 213 0430

Qakc: +86 596 210 9272

Web-canTt: www. http://owontme.com

Mpeacrasutenb B Poccum:

AkumnoHepHoe obuiectBo «Mpubopbl, CepBuc, Toproens» (AO «MNpuCT>»)
111141, r. MockBa, yn. NnexaHoBa 15A

Ten.: (495) 777-55-91 (MHOrokaHanbHbIN)

dnekTpoHHas noyta prist@prist.ru

URL: www.prist.ru

apaHTUIAHBIN CPOK YKa3aH Ha cante www.prist.ru n MoXeT 6bITb U3MEHEH MO YC0BUAM
B3aMMHOMN JOrOBOPEHHOCTMU.
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Mpunoxxenue 1 NMoBepka npubopa
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Hacmosuwas memoouxka nosepxu pacnpocmpausemcs Ha ocyuiioepaguol yugposvie AKUII-4122/1,
AKUII-4122/1V, AKHII-4122/2, AKHUII-4122/2V, AKHUII-4122/3, AKHUII-4122/3V, AKHUII-4122/4,
AKUIT-4122/4V,  AKHUII-412/5, AKUII-4122/5V, AKHII-4122/6, AKHUII-4122/6V  (Oaree -
ocyunnoepagl) npedHasHavenvl 0isi UCCIe008AHUA POPMbL U USMEPEHUU AMIIUMYOHBIX U BDEMEHHbIX
napamempog nepuooudecKuUx U HenepuoOUUecKUx d1eKmpuieckux cueHanos ¢ noaoce yacmom: (...300
MTy, npoussoocmea ¢upmul «Fujian Lilliput Optoelectronics Technology Co., Ltd» u ycmanaeiusaem
MeMOoObL U CPeOCMBA UX NEPEUUHOU U NEPUOOULECKOU NOBEPOK.
WuTepBan Mex 1y moBepKkaMu (MEKIOBEPOUHBIN HHTEPBAT) — OMH TO/I.

1 Onepanuu noBepku

1.1 IIpu nepBUYHON U IEPUOIUUECKON MTOBEPKAX OCHIIIIIOTPad)OB BHITIOIHSIOTCS OTICPAIIHH,
yKa3zaHHbIe B Tabnuie 1.

1.2 [Ipu monydyeHun OTpULIATEIbHBIX PE3YyIbTATOB MPHU BBHIMOJIHEHUH JIIO00N U3 onepanuii moBepka
mpeKpamaeTcs u ocumuiorpad opakyercs.

Tabnuma 1
HaumeHnoBanue onepanuu Howep nyrKra gokymenTa
110 IOBEPKE
Baenauii ocMoTp 1 onpoOoBaHuE 7.1
OnpoboBaHue 7.2
KambOposka 7.3
ITpoBepka METPOJIOrHUECKUX XapaAKTEPUCTHK: 7.4
[IpoBepka OTHOCUTENBHOM MOrPEIIHOCTH 7.4.1
Kod(urmenTa OTKIOHCHHS
ITpoBepka noja0Cckl NPOMYCKaHUs KaHAJIOB ocLuiuiorpagda 7.4.2
[IpoBepka BpeMeHN HapacTaHUs MEPEXOTHON XapaKTEPUCTUKU 7.4.3
HEpUOJIMYECKOr0 CUrHaJIA
[TpoBepka OTHOCHTENBHOM MOTPENTHOCTH KO PUIIHEHTA pa3BEPTKH 7.4.4

2 CpencrBa noBepku
2.1. Ilpu npoBeeHNM TOBEPKU TOJKHBI IPUMEHSTHCS CPEICTBA MOBEPKH, YKA3aHHbIE B TaOIHIIE 2.

Tabnuma 2
Howmep HaumeHnoBanue pabodero sTajioHa UM BCIOMOTaTeIbHOTO CPEICTBA MTOBEPKH;
MTyHKTa HOMEp JIOKYMEHTA, PETIIaMEHTHPYIOIIETO TEXHHUECKHUE TPEOOBAHMS K CPEJICTBY;

METOJUKH | pa3psij [0 rOCyAapCTBEHHOMN MOBEPOYHON cXxeMe U (MJIN) METPOJIOTUYECKUE U
OCHOBHBIE TEXHUYECKHUE XaPaKTEPUCTUKH

Kanu6patop ocummnorpados FLUKE 9500B: nuana3oH Hanps>KeHUs! TOCTOSTHHOTO
Toka Ha Harpy3ke 50 Om ot * IMB no + 5 B, na narpyzke 1 MOwm + 1mMB g0 + 200
B, npenensl nonyckaemMoi abCOMIOTHON MOTPEIIHOCTH BOCIIPOU3BEICHUS HAMIPSKECHUS

7.4

+ (0,00025x Uy, + 25x% 10'6), rae Uy - YCTAaHOBJIEHHOE HarpsibkeHue, B;
JUTUTETLHOCTH (DPOHTA UCTIBITATENLHOTO UMITYIIbca He O6osee 500 nic unu 150 nic ans
dbopmuposarens 9530, ue 6onee 70 nic ans hopmupoBarens 9560, He Gonee 25 e ps
dbopmuposarenst 9550, Beixomanoe conpotuienne 50 OM; quamna3oH 4acToOT
reHepaTropa CHHYyCOUIaIbHOTO HanpsukeHus ¢ popmuposarenem 9530 ot 0,1 I'm 10
3,2 I'T'u, npenesnbl JOMyCKaeMOW OTHOCUTEIIBHON MOTPEITHOCTH YCTAHOBKH YaCTOTHI
+2,5%107 %.
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74 I'eneparop ucnbITaTeabHBIX UMITYIbCOB M 1-15 ¢ Harpy3koi koakcuanbHou 50 OM u3
KOMIUIEKTA: JNTUTEIHHOCTh PpoHTa, MeHee:0,25 HC, MOrpemHOCTh YCTAaHOBKHU
nmatensHoctH 0,1T + 0,01 Mke, MakcuManbHasg aMIuIuTyaa ummynsca: 10 B,
MOTPEIIHOCTh yeTaHOBKHU aMIiuTy sl 0,1 U, nmurensHocTh umnyibeoB 0,1 - 10 mkc,
MOrPEIIHOCTh ycTaHOBKM AyuTenbHOCTH 0,1 T + 0,01 MKC, neproa moBTOpEeHUS
umnyibcoB 0,01—100 mc, norpemHocts ycranoBku nepuoga 0,1 T.

2.2. llpumeHseMBIii TIpU TOBEpKE IO HACTOSIICH METOJUKE B KadecTBE pabodero STalloHa
kanmuopatop ocimniorpadgos FLUKE 9500B u renepaTop ucnbITaTeIbHBIX UMITYICOB U1-15 nomxHbI
ObITh TOBEPEHbl U MUMETh OTMETKY B CBHUJETEIICTBE O BO3MOXKHOCTH €r0 NMPUMEHEHUS B KauecTBE
paboyero sTayioHa.

2.3. HpI/I MMPOBCACHUU IMOBCPKH HOIIYCKACTCA HCIIOJIIb30BAHHUC OTAJIOHHBIX CPCIACTB I/I3MepeHHﬁ oo
CBOMM METPOJJOTHUYCCKUM U TEXHUYCCKHUM XapPaKTCPUCTHUKAM HE XYK€ YKAa3aHHBIX B Ta6J'II/II_[e 2.

3 TpeboBanus K KBaJUPUKAIUYU MIOBEPHUTeEJIEH

3.1 K npoBeaeHHIO MOBEPKU MOTYT OBITh AOMYIIEHBI JTUIA, ATTECTOBAHHBIE B KAU€CTBE MOBEPUTES
Y UMEIOIIHE MPAKTHYECKUH OMBIT PaOOT B 00JIACTH JIEKTPOTEXHUUECKUX U PATUOTEXHUUECKUX
HU3MEpEHHUI.

4 TpeOoBaHusi 6€30M1ACHOCTH

4.1 Ilpu mpoBeICHUH MOBEPKH JODKHBI COOJII0IaThCS BCe TPeOOBaHUs OC30MacHOCTH B
coorBercTBuu ¢ ['OCT 12.3.019-80.

S YcaoBust noBepku

5.1 Ilpu mpoBeieHNH TOBEPKH JOKHBI COOIIOIATHCS CIICAYIONINE TPEOOBAHUS:

- TeMIIepaTypa OKpykarouiero Bosayxa, °C 20+ 5;
- OTHOCHUTENbHAS BIAXKHOCTh BO3AYyXa, %o 30— 80;
- atmocdepHoe naBienue, klla (MM pr. cT.) 84-106 (630 — 795);
- YacTOTa MUTAromen cetu, I'n 50,0 £0,5;
- HAIIPSDKEHUE MUTAKOIIEN CETH ITIEPEMEHHOT0 TOKa, B 220,0 £4.4.

6 IloaroroBka Kk noBepke

6.1 IloBepuTens AOMKEH U3YUYUTh PYKOBOJCTBO M0 3Kciuryaranuu (PO) nosepsemoro npudopa u
HCIOJIb3YEMBIX CPENICTB ITOBEPKH.

6.2. TloBepsiemblii MpUOOpP W MCIHOJIB3yeMbIe CPEACTBA TMOBEPKH JODKHBI OBITH 3a3€MJICHBI U
BBIJIEP>KaHbI BO BKJIIFOYEHHOM COCTOSIHUM B TEYEHHE BPEMEHH, yKa3aHHOro B PO.

7 IIpoBeneHne NOBEPKHU
7.1 BHemiHuii ocMOTp

[Ipu mpoBefeHUH BHEIIHETO OCMOTpAa JOHKHO OBITH YCTAaHOBIEHO COOTBETCTBUE IMPOBEPSEMOTO
pudopa CIeTYIOIUM TPEOOBAHHSIM:

- KOMIUIEKTHOCTH TIpubopa B COOTBETCTBUM C PYKOBOJCTBOM IO JKCIUTyaTalldd, BKIOYas
PYKOBOJICTBO IO DKCILTyaTalliy U METOJIUKY TTOBEPKH,

- HE JIOJKHO OBITh MEXaHMUYECKUX MOBPEKIACHUI KOpITyca, JTUIEBOM MaHEIH, OPTaHOB YIIPaBICHUS,
KKU skpana, Bce HAAMUCH HA MAHENSIX JOJKHBI ObITh YETKUMHU U SICHBIMU;

- BCE pa3beMbl, KJIEMMbl U U3MEPUTENIbHBIE MPOBO/IA HE JIOJKHBI UMETh MOBPEXKACHUN U JTOHKHBI
OBITH YHCTHIMH;

- 3aBOJICKOM HOMEp Ha 3aJIHel MaHeNu J0JDKEH COBIAIaTh C MYHKTOM «CTAaTyC» B MEHIO Mpudopa.

[Ipu Hanuuuu gedexToB noBepsieMblii IpuOOp OPaKyIOT U HAMPABJISIOT B PEMOHT.

68



7.2 OnpoboBanue

OmnpoOoBaHue MPOBOJAT MOCIIE BPEMEHU CaMOIPOTpeBa, paBHOTO 15 MUH.
[Tposepsiror padorocriocobnocts JKKU, nuana3zon nepeMenieHns JIMHANA PAa3BEPTKH 110 BEPTUKAIIH.

[IpoBepka pabOTBI OPraHOB PETYIUPOBKH  KOIPPUIIMEHTOB OTKIOHEHHUS U  Pa3BEpPTKU
ocymiecTBsitor nyréMm moxaun ¢ kanmoOpatopa FLUKE 9500B ummynbcoB wactororr 1 kI m
HanpspkeHreM 6 B moouepénHo Ha KaKaplid U3 KaHAJIOB MmoBepsieMoro ocumuiorpada. Cxema coeTMHCHUS
npuOOpOB MpUBeEIeHA Ha PUCYHKeE 1.

Fluke 95008

-~ BN NN N
——

L | Popsuposamers
I 9530

Pucynok 1

Kospduunent pa3Béptku ycranaBiuparoT paBHbIM 1 mc/nen. Ilepexmiouarenem «Bonbt/en»
YCTaHABIMBAIOT pa3Mep H300pakeHUs paBHbIM IiecTH naeneHusMm mkanel KKW mo Beprukanmu.
VYMmenblass (UKCUPOBAHHOE 3HaueHUE KodpduuueHTa pa3BEPTKU ocuuiorpada, HaOIIONAIOT
YBEIIMYCHUE INMUPHUHBI M300paKEHUS UMIYJIBCOB Ha JKpaHe. YBennunBas (PUKCHPOBAHHOE 3HAYECHUE
KO3 pHIMEHTa OTKIOHEHHs], HaOJIIOJAl0T YMEHBIIEHUE BBICOTHI M300pa’keHUs] UMITYJICOB Ha IKpaHe
KKU.

IIpu mpoBeaeHuu ONpOOOBaHUS BBIIOJIHAIOT onepanuio «lloaTBepkaeHHEe COOTBETCTBUSA
nporpaMMHOro  obecnedeHusi». Omepaums  «[loaTBep)KAEHHWE  COOTBETCTBHSI  MPOrPAMMHOTO
o0ecreyeHus» COCTOUT B ONpesielieHne HoMepa Bepcuu (MISHTU(UKAMOHHOTO HOMEpa) MPOrpaMMHOTO
oOecnieuenus. CBeieHNUs 0 HOMEpPE Bepcuu (MACHTU(PHUKAIIMOHHOM HOMEpPE) MPOrpaMMHOI0 Oo0ecrieueHust
«ITporpammuoe obecnieuenue ocummiorpadon nudppossix cepun AKUII-4122» npeacraBieHbl B MyHKTE
«Bepcusi» oxna «Cratyc» (kHomku «YTminutel» > «Ctatyc») (cMm. puc.l). Homep Bepcum
(uneHTH(UKALMOHHBIA HOMEP) MPOTrPaMMHOI0 OOECTIEUeHHs Ha PUCYHKE 2 — «2.5».

AKHII-4122/3

Cepuiinnii womep:1219886
Bepcuna:2.5

Kowrtponswaa cymma:68348072

qy wruks Hy i

(1G6S/8)
epth: 10M

YerOata |BnoxKnse | Oraryc

Pucynok 2

Pesynbrar  mOATBEp)KIAEHHS ~ COOTBETCTBUS ~ IMPOTrPAMMHOIO  OOECMEYeHHs]  CUMTaeTcCs
MOJIOKUTEIIbHBIM, €CIIM  TOoJy4deHHble uaeHTU(uKaumonnele nanHHble I[1O0 CU  (HomMep Bepcum
(uneHTU(UKALMOHHBIA HOMEp) MPOTrPAMMHOT0 00ECIIEUEHNs1) COOTBETCTBYIOT YKa3aHHBIM B Tabuuie 3.
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Tabauua 3

Howmep Bepcun Hngposoii Anroputm
Unentuduxa- UICHTHPUKATOP
(npeHTH(UKAIIO BBIYHCIICHUS
HanmenoBanue IIUOHHOE . MPOrPaMMHOTO
HHBII HOMED) 1 poBoro
MPOrPaMMHOTO | HAUMCHOBAHHE o0ecrieyeHus
IPOrPaMMHOTO UJICHTU(PHUKATOPA
obecrieyeHust POTPAaMMHOTO (KOHTpOJIbHAS
obecrieyeHus1, He IPOTPaMMHOTO
oOecrnieyeHus cyMMma
HIDKE obecrieyeHus
UCTIOJTHSIEMOT0 KO/Ia)
[Iporpammuoe obecnieueHue
ocruutorpadoB mUPPOBBIX CEpUA 3.0.2 - -
AKMUII-4122/1 (V)
AKUII-4122/2 (V) 28.1.1 ) )
AKMUII-4122/3 (V) 2721 - -
AKMUII-4122/4 (V) 1.82.1 - :
AKMUII-4122/5 (V) 1.3.0.1 - }
AKMUII-4122/6 (V) 1.4.0.1 - -

Ocmmnorpadsl He mpoIeAne onpodoBaHUE OPaKyIoT.

7.3 KanubOpoBka
KamubpoBky (toctupoBky) ocumworpada Mmpu HEOOXOAMMOCTHU BBINMOJIHSIIOT B COOTBETCTBHH C
pasnenamu 7 u 8 PykoBoICTBa 1O 3KCILTyaTaIlHH.

7.4 llpoBepka METPOJIOTHYECKUX XaPAKTEPUCTHK

7.4.1 IIpoBepka OTHOCUTEILHON MOrpemHOCTH KO3PPUIMEHTA OTKIOHEHUSA

Onpenenenre OTHOCUTENBHOM MOrPeIHOCTH KO3 (pULIMEeHTa OTKIIOHEHHSI KayKJJ0TO KaHasa
MIPOU3BOJIAT METOJOM MPSIMOTO U3MEPEHHS MpU oMolu Kanudpartopa ocuusuiorpados FLUKE 9500B.
Cxema coeMHEHUsI TPUOOPOB PUBEIECHA HA pUCYHKE 1.

OpFaHLI YIIpaBJICHUA ocunnnorpa(ba YCTAHABJIMBAKOT B CICAYIOINHC IMOJIOKCHUS:

Kan 1 Bxnrouen, Ceasv Bx./DC, Unsepcus /Bvikn, Oep INI /Bvikn, [enumensv/X1
MEHIO Tun/Oounou, PexcCunxp/@ponm, Ucmounux/Kanl, Pexcum/Aemo, @ponm/!i,
Cesa3v Bx/ DC

Jucneit Tun/ Bek., Ilocnecs. /Bvikn

Coop und CoopHng/ Ycpeonenue/ 16
3nech W jgainee KypCOpHbIM IIPU(PTOM BBIIETIEHBl PEXHUMbI, KOTOPbIE HYXHO YCTAaHOBUTH C
noMoInkko (pyHKIMoHanbHBIX KinaBui F1 — F5, H1 — HS.

C Beixoga kamumOpatopa FLUKE 9500B mnopator moctrosiHHOoe HampsikeHue. Koaddumment
OTKJIOHEHHSI OCIUJUIoOrpada yCTaHABIMBAIOT B COOTBETCTBMU C YPOBHEM BBIXOJHOTO HaIPsHKEHUS
KanuOparopa.

BxorouaroT (GyHKIIMIO aBTOMATHYECKUX HM3MEPEHHH Ha ocuwuiorpade W TPOBOIAT HU3MEPEHUS
CPEIHEKBapPaTUUYECKOTO 3HAYEHUS HAINPSDKEHUSA. BBIYUCISIOT pPa3HOCTh MEXAY IMOJAaBAa€MbIM C
KamOpaTopa ¥ U3MEPEHHBIM HANPSKEHUEM U PACCUNTHIBAIOT a0COIIOTHYIO TTOTPEITHOCTD.

Pe3ynbpTathl TMOBEpPKHM CUUTAIOTCS  YAOBIETBOPUTEIBHBIM, €CIH TIONydyeHHas aOCONIOTHAS
MOTPENTHOCTH KOA((DHUIIMEHTOB OTKJIOHEHHUS JIs1 KOKIOTO KaHayia He mpeBbimaeT + (3 x10% x U + 0,1men
x Kotk + 1 MB) nans 3nauennit Ko > 5 mB/gen.

[ToBepky MPOBOIAT BO BCEX MOJOXKEHHSIX Mepekiouarens «BonbT/len» u 1is Bcex KaHAIIOB
ocmmutorpada.

7.4.2 TlpoBepka 1noJi0chbl NPONMYCKAHUA KAHAJIOB ocluIorpagda
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[TpoBepKy MOIOCH MPOMYCKAaHUS KaXAOTO KaHala OcCIuiorpada MpoBOAIT METOJOM IPSIMOTO
n3mepenus ¢ nomompio kanuoparopa FLUKE 9500B na koadduimentax orkinonenus ot 5 mB/nmen no
500 mB/nen. Cxema coennHeHHs TPUOOPOB MPUBEICHA HA pUCYHKE 1.

Opransl ynpasieHus ocuiiorpada ycTaHaBIMBaOT B CIEAYIOIIUE MOTOKCHHUS:

Kan 1 Bxnrouen, Ceasv Bx./DC, Husepcus /Bvikn, Oep INI /Bvikn, Herumenv/X1
MEHIO Tun/Oounou, PescCunxp/@ponm, Ucmounux/Kanl, Pexcum/Aemo, @poym/!i,
Ceasv Bx/ DC

Jmncneit Tun/ Bek., Ilocnecs. /Bvikn

Coop und CoopUngh/ Yepeonenue/ 16

C BbIXOa KanuOpaTopa Ha BXOJI MEPBOT0 KaHaIa ocIIiorpada mogarT CUTHAT YaCTOTOH 50
k['n. BrimrouaroT (QyHKIWIO aBTOMaTHYECKMX H3MEpEHHIl Ha ocuusuiorpade U MPOBOASIT H3MEPEHHS
MUKOBOTO 3HAYEHHUs HampspKeHus. VI3MeHss ypOBEeHb BBIXOJHOTO HampsDKEHHs —Kanuoparopa,
yCTaHABIMBAIOT pa3Max CUTHala Aj, COOTBETCTBYIOIIMHA JaHHOMY Ko3(pQuimenty ortkioHeHus (6
Oonpmmx aenennit mkansl JKKIN).

VYcTaHaBnMBalOT 3HAYEHHUS YACTOThl CHTHaia C¢ KanuOparopa, mpuBeACHHbIE B Tabmuue 4 ans
COOTBETCTBYIOLIEH MOJIENH OCIIIorpada 1 NoIepKUBAIOT YPOBEHb BBIXOIHOTO HAIIPSKEHHUS.

Tabaunma 4
frew MI'1L 60 100 200 300
Af mMB Ao

W3mepsitoT pa3max CUTrHajla Ha yKa3aHHbIX yacToTax no macmtabHoi cetke XKKU u gpuxcupyror eé
3HadyeHue Ay. [Ipouenypy NoBTOPSIIOT Ul BCEX KaHAJIOB OCLHILIOrpada.

Pe3ynpTaThl MPOBEPKM CUMTAIOTCS YIOBJIETBOPUTEIbHBIMHU, €CIM aMIUIMTyJa CUTHana Af Ha
YKa3aHHbIX yacToTax He MeHee 0,7 A — yCcTaHOBJIEHHON aMIUIUTY bl Ha yactoTe 50 kI'm.

7.4.3 IlpoBepka BpeMeHH HAPACTAHMS NEPEXOAHON XaPAKTEPUCTUKH MEPHOIUYECKOTO
CUTHAJa

IIpoBepka BpeMeHM HapacTaHUs NMEPEXOJHON XapaKTEPUCTHKH KaXJOro KaHajla ocuusuiorpada,
MIPOM3BOJAT MYTEM HM3MEPEHMs] BPEMEHU HapacTaHUs UCHBITATENbHOro umnyibca Ha aucruiee JKKU
ocumiorpaga. Cxema coeluHeHUs TpUOOPOB NIPUBEACHA Ha PUCYHKE 1.

Opransl ynpasieHus ocuusuiorpada yCTaHaBIMBAIOT B CIEIYIOIINE OJOXKEHHUS:

Kan 1 Brarouen, Ceazv Bx./DC, Hnsepcus /Bwvikn, Ocp INI /Bvikn, /lerumens/X1
Menro Tun/Oounou, PesxcCunxp/@poum, Hcmounux/Kanl, Pexcum/Aemo, @pomn/!i,
Cesaszv Bx/ DC

Jucneit Tun/ Bek., Ilocnecs. /Bvikn

Coop und CoopUngh/ Yepeonenue/ 16, Ilamams/ 100K
Bpems/den 2 n/c

OmnpeneneHue BpeMEeHHM HapacTaHus nepexoaHoil xapakrepuctuku (I1X) mpomsBomgutcs ¢
OMOIIBI0 KanmnOparopa ocumorpados 9500B ¢ ucnonp3oBanuem popmuposatens 9530.

Boixong dopmupoBarenss yepe3 Harpy3sky 50 OM MOAKIIOUMTH HA  BXOJ  NEPBOrO KaHaia
MoBEpsIeMOTO  ocIriorpada.

Ha xanubpaTtope ycTaHOBUTH pexXUM (OPMUPOBAHUS CUTHAJA C MaJbiM BpeMeHeM Hapactanus 150
IC.
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Bpewms napactanus [1X npoBepsieTcst Ha BceX KO3(QPHUIMEHTaX OTKIOHEHUS M WHIUIHMPYETCs Ha
sKkpaHe ocuusuiorpada, mpu 3ToM aenaercs 10 OJHOKpATHBIX HM3MepeHUil (3alycKOB) M BBIYUCISIETCA
cpeaHee 3HauYeHHUE.

M3mepeHus mpoBeCTH Ha BCEeX KaHajlaxX MoBepsieMoro ocuuiuiorpada. s mpoBepkd BpeMeHU
HapacTaHusi Ha Kod(ddurmuentax oTkiaoHeHus oT 5 MB/men go 500 mMB/aen ucnonb3yroT kaimmOparop
FLUKE 9500B. [lns mpoBepku BpeMEHH HapacTaHusi Ha Kod(¢uimeHtax oTkioHeHus 1 u 2 B/men
KCIMOJIb3YIOT F€HEePATOP UCIBITATEIbHBIX UMITYJIbCOB M 1-15.

Pe3ynbTaThl MOBEPKM CUMTAIOTCA YAOBICTBOPUTEIBHBIMH, €CIH CpEelHEe 3HAa4YeHHs BPEMEHH
HapacTtanus [1X He npeBbIlIaeT 3HAaYCHUH, YKa3aHHBIX B Ta0IHUIE 5.

Tabnuma 5
Moguenb ocrimiuiorpada Bpewmst Hapactanust (He 6osiee)
AKUII-4122/1(V) 5,8 HC
AKUII-4122/2(V) 3,5 HC
AKMUII-4122/3(V) 3,5 HC
AKUII-4122/4(V) 1,7 He
AKMUII-4122/5(V) 1,2 HC
AKUII-4122/6(V) 1,2 HC

7.4.4 IlpoBepka OTHOCUTEJIbHOI MOTrPeMIHOCTH KO3 PuiuenTa pa3Béprku

OmnpeneneHre OTHOCUTENBHON MOTrpemrHOCTH Kod(dduinenta pa3BEPTKU MPOBOIAT METOJIOM
MPSIMBIX U3MEPECHHI YaCTOTHI HYJIeBbIX Onenuit curaainoB ALl ocimmiorpada ¢ momorso Kamoparopa
FLUKE 9500B. Cxema coeaunenus mpuOopoB mpuBeieHa Ha pucyHke 1.

Oprassl ynpasieHus ocuuiorpada yCTaHaBIHBAIOT B CIIAYIOIINE TTOJIOKEHHS:

Kan 1 Brniouen, Cesaszv Bx./DC, Hneepcus /Boikn, Oep INI /Bvikn, /lenumens/X1
Menw  Tun/Oounou, PexcCunxp/@ponm, Hcmounuk/Kanl, Pexcum/XKoywuil, @poum/!i,
Cesa3v Bx/ DC

Jucneit Tun/ Bek., Ilocnecs. /Bvikn

Coop ung Bei0opka
koIhpuuuenm pazeépmru 20 ms/div
koIhpuyuenm omxnonenus 50 mV/div

YcTaHOBUTH MUHUMAJIBHYIO 4acToOTy BbIOOpKH. C kanuOparopa nmoaars curHan yactotoit 10 MI'n u
ammuintynoit 100 MB. Koaddunuent pazéprku Kan 1 ocunmnorpacda ycranoButs - 20 mc/nen. Haxarp
Ha ociuuiorpage kiasuiry U3mepenus, Boiopars crpoky Yacmoma (Kanl). Cuuratb n3MepeHHoOe
3HAYE€HHE YacTOThI HyJIEeBbIX OnMeHuil curnanos ALIII.

Pe3ynbprarsl MOBEPKH CYUTAIOTCS YIOBIETBOPUTEIHHBIMU, €CIIM YaCTOTA HYJAEBBIX OMEHUN CUTHAJIOB
AITI ne 6onee 1000 T

H[}I/IMG"IaHI/IeI IIpH MaJIbIX 3HAYCHUAX YaCTOTHI HYJICBBIX OneHM (HGBOBMO)KHOCTI/I OTO6pa)KeHI/I$I Ha
OKpaHC€ HECKOJIBKUX IMMEPHUOA0B IJId U3MECPCHUA '—IaCTOTI)I), CICOAYCT YBCIIMYUTDH 3HAYCHHUC K pa3B. ajid
MOJIYyYCHHUA yCTOfI‘-IPIBBIX MMOKa3aHUM.

8 Ogopmuiienne pe3yJIbTaTOB MOBEPKU
8.1 PesynwpraTel moBepku ocimuiorpada oGopmistoTcs BbIaYel CBHIETETHCTBA O TMOBEPKE B
cootBercTBuM ¢ [IP 50.2.006, B KOTOpOM yKa3bpIBaeTcs CpPOK AEHCTBUS M JaTa OYEPETHOW MOBEPKHU U

HaHECeHHEM 3HaKa MOBEPKU HEMOCPEACTBEHHO Ha OCIMIIIOrpad.
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8.2 Ilpu OoTpHIATENbHBIX pe3yibTaTaXx MOBEPKH OCLMILIIOrpad K MPUMEHEHUIO HE JIOIMYCKAeTCs U
BBIJJAETCS U3BEILICHUE O HEITPUTOJHOCTH C YKa3aHUEM IIPUYUH.
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