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1 BBEAEHME

HacTtosiwee pykoBoaCTBO Mo 3kcnayataumm (P2) npeaHasHayeHo gns nuvy, pabotarowmx c
npnbopoM, a Takxe Ans obcnyxupBaroLwero 1 peMOHTHOro nepcoHana.

P> BknouvaeT B ceba Bce AaHHbIE 0 Npubope, ykasaHus no pabore.

P2 copepxunt ceegennsa 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.

JaHHble cepun ocumnnorpadoB oTaMYatoTCa nosocoi nponyckanms (60 My, 100 My, 200
Mlu, 300 Mly), YacToTon AUCKPETM3aunM U Hanndmem nHtepdenc VGA (TonbKo Moaenn C MHAEKCOM
V), HO nopsigok paboTbl 0OAHOTUMEH A8 BCEX TUMNOB ocuuaorpados.

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

B cBA3K C nMocTosiHHOM paboTol MO COBEPLUEHCTBOBAHUIO M3AENUS WM €ero nporpaMmMHOro
obecneyeHns, nNOBbIWAKLWENA €ro HaAeXHOCTb M yaydwaluwen ycnoBua 3sKcnayatauum, B
KOHCTPYKLUWIO MOryT ObiTb BHECEHbl HE3HAYUTEsSIbHble WM3MEHEHMSl, He OTpPaXEHHble B HACTOSLLEM
n3gaHuu.

1.1 Wudopmauus o6 yreep:xkaennu tuna CHU:

Ocuunnorpadbl 3anommHatowme undposble cepun AKUM-4122:

Howmep B ['ocynmapctBeHHOM peecTpe cpeicTB u3mepenuii: 53946-13
Howmep cBuaeTenbcTBa 00 yTBepKaeHnn tumna: 51252

CoaepxaHue gaHHoro PykoBoacTBa no 3KchjlyaTaumMm He MOXeT 6biTb BOCMpPOM3BEAEHO B
Kakomn-nnbo ¢opme (KonnposaHUe, BOCMpPON3BEAEHMNE N Ap.) B N060OM cnydae 6e3 npeawecTByowero
pa3peweHna KoMnaHnm n3roTtoBuTeENda Uin OCbI/ILI,I/IaJ'IbHOFO aunnepa.

BHMMaHue:

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

N3roToBuTenb ocTtaBnseTr 3a cobon npaso 6e3 AOMOAHUTENBHOrO YBEAOMSIEHUS WU3MEHUTb

cneundukKaumMn usnennsa M KOHCTPYKUMIO (BHECTU HenpuHUMNWanibHbIE WU3MEHEHUS, He
A BNMAKOWME HA ero TexHW4yeckue xapaktepuctuku). lMpu HeboNbIOM KOAMYECTBE TaKuX

N3MEHEHWUI, KOPPEKLUNS IKCMyaTauMOHHbIX, JOKYMEHTOB HE NPOBOANTCS.

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

CO6CTBEHHOCTM Ha BelWb He BJieYeT nepexoa WAM  npepocTaBsieHUe

MHTE/IJIEKTYaJIbHbIX NPaB Ha pe3y/bTaT UHTEJIJIEKTYAJ/IbHON AEATENIbHOCTU>.

A U3rotoButenb octaBisAeT 3a co60M NpaBo BHOCUTb B CXEMY M KOHCTPYKLMIO

npu6opa HenpuHUMNUAJIbHbleé U3MEHEHUA, He BJIAILLME HAa ero TexXHUu4yeckKkue

AaHHble. [Tpu Heb60oNbWIOM KOJIMYECTBE TakKUX U3MEHEHMUH, KoppeKkuus
3KCMJ1yaTauMOHHbIX, OKYMEHTOB He NPOoBOAUTCS.



2 HA3HAYEHME

Ocuwnnnorpadsl 3anomMmmHatowmne umdposbie cepnun AKUMN-4122 (panee LU30) npeaHasHauyeHbl
ONS UCCneaoBaHMS M M3MEpeHMs NapaMeTpoB OAHOKPAaTHbIX WM Mepuoauyvyeckmx CUrHasoB B nosoce
yacTtoT 0..300 Mly (B 3aBMcMMoCTM OT TMna). Ocumnnorpadbl Bcex cepuinn obecneumsatoT umdposoe
3anoMmHaHmne, unudpoBoe u3MepeHue B gumanasoHe ammamtyd oT 2 MB go 400 B n BpeMEHHbIX
nHTepsasnos oT 1 HC Ao 100 ¢, aBTOMATMYECKYI0 YCTaHOBKY pa3MepoB n3obpaxeHus, aBToMaTnyeckoe
n3MepeHne aMnaMTygHO-BPEMEHHbIX MapaMeTpoB BXOAHOrO CUrHana C BbIBOAOM pe3yfnbTaTa

n3MepeHuns Ha skpaH L30.

Ocumnnorpadbl obecneymBatoT BO3MOXHOCTb MOAK/IHOYEHUS K BHELWHEMY MNepCcoHanbHOMY
KoMnbloTepy yvepes cTblk USB, RS-232 unun LAN.
Paznnumsa B xapaktepucTtukax ocumnnorpacdoB npuBeaeHbl B HMXKe cneaytowen Tabnuue:

Tun npmnbopa Monoca YactoTa gMcKkpeTrmsauumm O6bem namaATHn

NpoNyCKaHus | Ha KaXxAblii kaHan/B Ha kKaHan/ SkpaH
pe>xxuMme o6beanHeHusn npu obben.

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

AKUN-4122/2(V) 100 Mlhy, 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 MI'y 1,6 Mu /3,21y

HacTosilwee pyKOBOACTBO BK/O4YaeT HeobxoamMblie cBefeHus No TexHuke 6e30macHoOCTM WU
ycTaHoBke ocuunnorpados cepum AKWUM-4122, a TakxXe OCHOBbl MX 3KCMlyaTauuum, 4YTO MO3BONSET
NoNb30BaTENO NPUCTYNUTb K paboTe ¢ NpnbopoM nocne KpaTKkoro 03HaKOMIEHUS.




3 TEXHWYECKUE XAPAKTEPNCTUKHN

3.1 TpakT BepTHUKAJIbHOI0 OTKJIOHEHHS

3.1.1 Yncno KaHanoB BEPTUKANIbHOIO OTKIOHEHUS — 2;

3.1.2 KoadpdpunumeHTbl OTKIIOHEHUS KaXA4oro 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 YCTAaHOBKW KO3 dUUMEHTOB
OTKJIOHEHMS He npeBblwatoT +3%. pn ypoBHE NOCTOSHHOIO cMeweHusa ocumniorpada 0 B.

3.1.4 Tpegenbl ponyckaemMon abCoMOTHOM MOrpeLHOCTH N3MEPEHUS MOCTOSIHHOIO
HanpsxeHus (U), npyn dnkcnpoBaHHbIX KO3ddPUumMeHTax OTKJIOHEHUS, HE NPEBbILLAOT:

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

roe Ko — ycTaHOBNEHHbIN KO3 MdUUNEHT OTK/TIOHEHUS,

Mpu ypoBHE MOCTOSAHHOIo cMeLweHusa ocumnnorpada 0 B.

3.1.5 Nonoca nponyckaHus ocumnnorpada npn HenocpeacTBEHHOM BXoAe, BpeMsl HapacTaHus
N KONMYECTBO KaHasioB COOTBETCTBYET AaHHbIM Tabn. 3.1

Tabnuua 3.1
Tun npubopa Monoca nponyckaHua Bpems HapacTaHusa
AKNN-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 ocuwnnorpada) nonoca

nponyckaHmsa ocuunnorpada cooTBeTCTBYeT AaHHbIM Tabn. 3.1

. B ocuunnorpacde npenycMOTpEHO OrpaHWYeHue nosaoChbl MPOMyCcCKaHWs BXOAHOMO

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

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

3.1.7 NapameTpbl BXOAOB KaxA0ro U3 KaHanoB yCUInTens npuseieHol B Tabn. 3.2:
Tabnuua 3.2

NMpn HenocpeacTBeHHOM Bxoae 1Mom
AKTUBHOEe
CONpoOTUBJIEHUE

Tvn npubopa

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

BxoaHasa eMKOCTb, He 6onee

1 MOM + 2% 10 n® + 5 nd

3.1.8 Ocumnnorpad obecrneunBaeT cneayoLlme pexuMbl CBA3M BXOAHOIO YCUNUTENS:

" 3akpbiTbli Bxog (AC) - obecneumBaeT MpOXOXAEHME CUIHANOB Ha BXOA YCUNUTENS
BEpPTMKaNbHOIro OTKSIOHEHMS ¢ YactoTton 6onee 10 Iy,

" OTkpbiTbii BXxog (DC) obecneumBaeT NpPOXOXAEHME CUrHANMOB Ha BXO4 YyCuUauTens
BEPTUKANbHOIO OTK/IOHEHUS BO BCEW MOJSIOCE YACTOT, BK/OYAs MOCTOSHHYIO COCTaB/ISOLLY1O.

" Bxoa ycunutens 3akopoudeH Ha kopnyc (GND/3emns), BXOAHOW CMrHan He nocTynaer
Ha BXOoA4 ycunutens n dusnyeckn OTKAKYEH OT BXoAa YCUIUTENS.

3.1.9 Ocuunnorpad obecneumBaeT cregyWmne pexnMbl KaHaloB  BepTUKANIbHOIO
OTK/IOHEHMUS:
" HabnoaeHne curHanoB No KaHanam
" MaTeMaTunyeckme AENCTBUS C CUTHaAIAMU BCeEX BXOAHbIX KaHANoB:
CraHpapTHble MaTeMaTnyeckme yHKUNn:
1. CyMMupoBaHue KaHasos;
2. Pa3HoOCTb KaHanos;



YMHOXEeHMe KaHamnos;

HdeneHne KkaHanos.;

WNHBepTMpOBaHWe CUrHana;

BMN® (c npyuMeHeHMEM NPSIMOYrO/IbHOr0 OKHa, okHa bnakMeHa, XaHHMHra n XaMMuHra)
" ABTOMaTU4YeCKYyd  YCTaHOBKY pa3smepoB n3obpaxkeHuns 7 aBTOMaTU4YeCcKyto
CUHXPOHMU3AUNIO UCCNefyemMoro cmrHana.

3.1.10 donyckaeMoe CyMMapHOe€ 3HayeHue MNOCTOSAHHOr0 M NepeMeHHOro HanpsXXeHusa Ha

BXO4e KaXkAoro M3 KaHasoB ycunamTens rnpuv BXOo4HOM conpoTtusieHmn 1 MOM:

ouhkw

Ha BXOAe KaXxAoro U3 KaHanos ycunmurens He 6onee 400 B
C penuntenem 1:10 He 6onee 600 B
Npu 3TOM YacToTa NEPEMEHHOro Hanps>XeHns He A0JKHA MpeBbIWaTh 3HaYeHnsa 1 klu.

3.1.11 MMpenen nepeMmelleHns nydya MO BepTUKANN B KaXAOM W3 KaHas/ioB BEPTMKANbHOIo
OTK/TOHEHMS, B 3aBUCUMOCTM OT MOJIOXEHMSA nepektovatensa B/aen npuseaeHsl B Tabn. 3.3:

Tabnuuya 3.3
Tun npubopa ;'.Ir?(i%erg::;aqeuun ko3 . 3HaueHune cMeLleHus

AKNN-4122/1(V) 2 MB/pen ... 10 B/aen + 10 pen
AKWNN-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 TpakT ropu3oHTAJBLHOI0 OTKJIOHEHHUS

3.10.8 KoaddpuumeHT pa3BepTku ocunnorpada MMeET 3Ha4YeHUS:
ot 5 Hc/pen po 100 c/aen anga 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 ana ocuunnorpadoB 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 MHTepBasos coctasnseT ot 50 ¢ go 10*+H,

rae tH — BpeMsa HapacTaHusa nepexofHOoN XapakTepucTnuku, cornacHo tabnmubl 3.1.

3.2.6 Ocuunnorpad obecnedvBaeT cnegylwme pexummbl paboTbl TpakTa rOPU30OHTasIbHOrO
OTK/IOHEHUS:

= PaboTa Ha OCHOBHOI pa3BepPTKE;

* BO3MOXHOCTb pacTaXKu U yBeNIM4YeHne BblAeNeHHOro okHa (Zoom).

= Lndposon camonucew, (Roll), npn passepTtke 100 mc n 6onee.

3.3 CunxpoHu3anus

3.3.1 Ocumnnorpad obecneumBaeT cneayroline pexmnmbl 3arnycka pa3BepTKn:

= ABTOMaTUYECKWUIN, C PYYHOM UM aBTOMaTUUYECKOM YCTAHOBKOM YPOBHSA CUHXPOHMU3aUMN, ANS
CUrHanoB C 4YacToTon He MeHee 50 Iy;

* Kaywwui;

= OAHOKpaTHbIN;

3.3.2 Ocumnnorpad obecneumBaeT cneayowme pexmMbl CUHXPOHU3ALNN:

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

= [lo ycnoBuaM panTenbHOCTM uMmnynbca (6onblue, MeHblUe, paBHO, B npeaenax Win BHe
npeaenos), ycnoBusa Ansa oANTeNbHOCTU MMMybCa yCcTaHasnmearoTcs B npegenax oT 30 Hc go 10 ¢;

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

= TB cuHxpoHusauma (PAL, SECAM, NTSC; Bbi6bOp NOASAPHOCTU CUHXPOHM3ALWMM, HOMepa
CTPOKW 1 Nons;

= IxutTep cxembl TB cnHxpoHumsaumm < 200 nc



* [lonepeMeHHbIli 3amnyck Mexay [ABYMS Bbl6paHHbIMM  KaHanamu (OTAENbHbIA  TUN
CMHXPOHM3aLUMM A5 KaXA0ro KaHana).

3.3.3 Ocumnnorpad obecneumBaeT cneayrowme NCTOYHNKN CUHXPOHU3ALNN:

e CHHXpOHM3AUWMIO CUIFHANOM BO BXOAHOM kaHane: 1/2 wwn 1/2/3/4 (no nwob6bomMy wus
KaHaJioB);

NMpuMmevaHume: ansa Bbibopa MCTOYHMKA CMHXPOHM3AUMKN He oba3aTenbHO NPUCYTCTBUE JIMHUMK
pa3BepTKM 3TOr0 KaHasa Ha aKpaHe.

e CHHXpPOHM3ALMNIO OT BHELWIHEr0 UCTOYHNKA B MOJIOXEHUNAX BHYTpeHHero aenntens BHELL\S w
BHELL.

3.3.3 BHYTpeHHSAS CMHXpOoHU3aLUusa obecrnedymBaeTcs rNpu ypoBHE BXOAHOI0 CUrHana He MeHee
6 AeneHunn WwKanbl 3KpaHa;

3.3.4 BHewHsa cnHXpoHm3auma obecneunBaeTcsa Npu ypoBHE BXOAHOIO CMrHasia He MeHee +
600 MB ansa BHewHero Bxoaa B nosioxxeHnn BHELL n He meHee + 3 B Ans BHewWHero Bxoaa B
nonoxxenunn 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 3HavyeHme NoCTOSHHOIo U NepeMeHHOoro Hanpsi>xeHnsa Ha Bxoae
BHELIHEN CMHXpOoHM3aumn He 6onee 400 B, npu 3TOM 4acToTa NepeMeHHOro HanpsiXXeHne He AOo/XHa
npeBblWwaTb 3Ha4eHmsa 1 klu.

3.3.7 CnHXpoHM3aumsa B pexume TB obecneynBaeTcs Npu ypoBHE BXOAHOrO CMrHasa He MeHee
0,3 aeneHus.

3.3.9 Ocuunnorpad obecneymBaeT NpUMEHEHME B TpaKTe CMHXPOHM3aAUMKU cnegylowme BUAbl

CBA3MU:
» OuNbTP NEpPEMEHHON CcocTaBnsawwen - obecnednmBaeT NpPOXOXAEHMe B  TpakT
CUHXPOHM3aLMKM YacToT cBbiwe 50 Iuy.
» OuUAbTP NOCTOSHHOM  cocTaBnaswowen - obecneunmsBaeT MPOXOXAEHME B TpakT

CMHXPOHMU3AUMKN BCEX YacTOT 6e3 A0NOHUTENbHON PunbTpaumun.
» OunbTp BY - obecneumBaeT NpoxoXxaeHne B TpakKT CUHXPOHM3aumMm 4yacToT Bbiwe 10 klu.
» OunbTp HY - obecneunBaeT NpoOXOXAEHNE B TPAKT CUHXPOHM3AUUN HYacTOT Huxe 10 kIu.

3.3.10 Ocuunnorpad obecneumBaeTr 6NOKMPOBKY 3arycka pa3BepTKW, MNpU HaACTYMJEHUU
YCNOBUN CUHXPOHM3aLMmM, Ha BpeMs B npegenax ot 100 Hc go 10 c.

3.4 X-Y —Bxox
Ocuwunnorpad obecneumsaeT pexum paboTbl X-Y BXxoaa.
®da3zoBbIM caBUT - £3° Ha yacTtoTe 100 Kklu.

3.5 AmnanoroBo-ungpoBoe npeodopaszoBanue c6op HHpopManuu

3.5.1 Ocumnnorpad obecneumBaeT 4acToTy ANCKPETU3ALMN OAHOKPATHOrO CMrHajna cornacHo
OaHHbIX, nNpuBeaeHHbIXx B Tabnuue 3.4. 0Ob6bbeanHeHMe KaHaNoOB  OCyLUecTBNseTcs

aBToOMaTU4ecKu.
Tabnuua 3.4
Tun npubopa Yuncno BKJIIOYEHHbIX KaHaNoB YacTtoTta AucCKpeTusauuvm
1 500 Ml'y
AKMMN-4122/1(V) 5 250 My
1 11y
AKMIN-4122/2(V) > 500 M4
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
AKMMN-4122/6(V) 5 1.6 My




ONVTeNbHOCTbIO 6osiee 10 Hc.

3.6 ABTOMaTHYeCKHe H 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 AL ocumnnorpada cocrasnser 8 6uT.

3.5.5 MakcuManbHbIh 06beM NamMaTU AN KaXxaoro Tuna ocuunnorpada, npuBeaeH B Tabnuue
3.5. O6beM naMATH yKa3aH Ha KaHall, BO3MOXHOCTb 06bEANHEHUS KAHa/10B OTCYTCTBYET.

Tabnunua 3.5
Tun npubopa Yucno kaHanos AuckpeTnsaumna Mamarb
AKNN-4122/1(V) 1/2 < 500 MI'y, 10 Mb
AKMNMN-4122/2(V) 1/2 <1TITy 10 Mb
1 <1TITy 10 Mb
AKMNN-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
1,6IMTy; 3,21y 10 kb
AKNN-4122/6(V) 5 < 400 MMy 10 MB
800 Ml'u; 1,61y 10 kb

3.5.6 Ocuunnorpad obecneumBaeT ycpeaHeHune 4, 16, , 64, 128 pa3sepTok HOpM BXOAHOMO
CUrHana.

3.5.6 B pexume nukoBoro getektopa ocuunnorpad obecneumBaeT oTobpaxeHue CUrHanoB

Ocuwnnnorpad

N3MEPEHUN:

M3mMepeHune nepuoaa crenoBaHuUst cCUrHana

obecneuyunBaetr

M3MepeHue 4yacToTbl CUrHana;

N3MepeHne cpefHero 3Ha4eHus curHana;

N3mMepeHna curHana ot NuK A0 NuKa;
N3mepeHue cpegHekBaapaTMHeCKOro 3Ha4eHus 3a uenblii nepnoa curHana;
N3MepeHne MakCcMManbHOro 3Ha4YeHns curHana;
N3MepeHne MUMHMManNbHOro 3Ha4YeHUsa curHana;
N3mepeHue Hanbonee BepOSATHOrO BEPXHEro 3HaYeHns 6UNonspHOro curHana;
N3mepeHne Hanbonee BepOATHOIO HMXHErO 3HaYeHUs 6MNoONSpPHOro curHana;
MonoxunTenbHbIN BbIGPOC Ha BEPLUNHE UMMYIbCA;
OTpuuaTenbHbI BbIGPOC MO OKOHYAHUIO CNaja UMMyIbCa;
BpeMmsa HapacTaHusa nMmnynbca;
Bpems cnaga uMmnynbca;
N3mepeHue ANUTENnbHOCTU NOMOXUTENBHOIO MMNYbCA;
N3mMepeHne oanTenbHOCTU OTpuLaTeNbHOrO MMNYbCa;

CKBaXHOCTbHOHOMMTeﬂbHOH)MMHynbca;
CKBa>HOCTb oTpuuaTeIbHOro nMnNynbca,

cnepytowme

BUAbI

aBTOMaTn4eCKunx

UMdpoBbIX

N3mepeHne BpemMeHM Mexay 1-M HapacTatowuMm GHpOHTOM uMMNynabca KaHana 1 un 1-m
HapacTawmnm HGpoOHTOM MMMYbCca KaHana 2;
N3mepeHne BpemeHn Mexay 1-m cnagavwmMm GpPOHTOM wuMNynbca KaHana 1 u 1-m
cnagatiowmm GpoHTOM UMMNybCa KaHana 2;

3.6.2 Ocumnnorpad obecneumBaeT cneayowme BUAbl KYpCOPHbIX N3MEpPEHU:
N3mMepeHue HanpsXXeHus Mexay ABYMS Kypcopamu, yCTaHOBNEHHbIMU ONepaToOpoM;

N3mepeHune
onepaTopoM;

BPpEMEHHOIO

MHTEPBAsa

3.7 JIonoJHHUTEIbHbIE BO3MOKHOCTH
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Mexay AByMs

Kypcopamu,

YCTaHOBJ1IEHHbIMU




3.7.1 Ocuumnnorpad obecneuynmBaeT aBTOMATMYECKMI MOUCK CUrHana, aBTOMATUYECKYIO
YCTaHOBKY KoO3dduumeHTa pa3BepTku, KoadhdUUMEHTA BEPTUKANILHOIO OTK/IOHEHUS U YPOBHS
3anycka B nonoce 4actot ot 10 Ny 40 NOHOM NOJIOChl MPOMNYyCKaHUA yKa3aHHoM B Tabnnue 3.1.

3.7.2 Ocuunnnorpad obecneymBaeT BO3MOXHOCTb 3aNMC/U BO BHYTPEHHIOIO M BHELIHIOW NaMsTb
M Bbl30Ba YCTAHOBOK T[OJIOXXEHUS OpraHoB ynpasneHuss ocuunnorpada (npodwunein) npu
nccneaoBaHMM U U3MeEpeHun GopMbl BXOAHOIO CUrHana. Bo BHYTPEHHIO NaMaTb MOXHO 3anucaTb A0
8 npodunen.

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

3.7.4 Ocuunnorpad obecrneymBaeT BO3MOXHOCTb 3anMncu Ha BHeWwHu USB HocnTenb AaHHbIX,
Nony4dyeHHbIX 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 JucnJeii
TWn MCNosb3yeMOro aKpaHa LiBetHon XKW (TFT), amnaroHans 20,3 cMm
600 no BepTukanu
800 no ropmsoHTanm
BHYTpeHHAS ceTKa 10 x 14 peneHun

PaspeweHnune XXKU

3.9 BuHemmHue ycTpoiicTBa

Ocunnnorpad obecneunBaeT BO3MOXHOCTb MOAK/IOYEHUS BHELWHWUX YCTPOWCTB 4epes3 CTbIK
USB-2.0 (2 uHTepdernica), LAN n RS-232.

B mopensax c¢ uHgekcom “V” ycraHoBneH VGA wuHTepdeinc ansg noaKI4YeHUss BHELUHEro
MOHUTOpa. BHuMaHue!!l! UHTepgheric VGA ycraHaB/IMBaeTcsl ToJIbKO BMeECTO MHTepdbesica
RS-232, ogqHOBpeMeHHasi yCTaHOBKa AByX AaHHbIX MHTepencoB HEeBO3MOX<Ha.

3.10 OOmue xapaTKepUCTHKHU

3.10.1 Mpunbop obecneumBaeT CBON TEXHMUYECKME XapaKTEPUCTUKM B npeaenax HopM nocse
nporpesa, B Te4EHUN BPEMEHMU paBHOro 15 MMHyTaM.

3.10.2 MapameTpbl Nnpubopa COOTBETCTBYIOT TEXHUYECKUM XapaKTepucTMKam 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 HanpshXXeHun He npesbiwaeT 50 B*A.

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

3.10.5 Ocuwunnorpad obecneymBaeTr CBOM TEXHUYECKME TMPU HOPMaAsbHbIX YCNOBUSX
+(23+1)°C, npn OoTHOCUTENBLHON BNAXHOCTN: OT 5 A0 85%.

3.10.6 Paboumne ycnosus akcnnyataumm ot +10 go 40° C npu OTHOCUTENLHOWM BJIAXXHOCTU:
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 U3aenus

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

Tabnuua 4.1
HanMeHoBaHue KonunuyecrtBo NMpuMmeyaHue
Ocumnnorpad cepun AKMNMN-4122 1
CeTeBOWn WHYP 1
PyKOBOACTBO MO 3KCnayaTaunm 1
N Tun npobHMKa 1 noaoca NponyckKaHus
Mpo6HMK MaccuBHbIN 2
3aBUCAT OT MoZenun ocuunnorpada
Kabenb USB 1
MporpaMmmHoe obecneyeHune 1 MpepoctaBngeTca No A40M. 3anpocy
YnakoBo4YyHasi KOpobka 1

AononHuTenbHbIE ONunm:

AKKyMynaTopHas 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:

ANS XpaHEeHUs1 N TPaHCNOPTMPOBKKU Npubopa 1 akceccyapos
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5 VYKA3AHWUA MEP BE3OINACHOCTHU

K paboTte c npnbopom AonycKalTcs nmua, 03HaKOMUBLUMECS C TEXHUYECKUM OMNMUCAHMEM U
WHCTpPYKUMEN no akcnnyaTtaumMm npnbopa, a TakxKe NpoLlealne UHCTPYKTaX no TeXHUKe
6e3onacHocCTH.

B npnbope uMeloTcsA Hanps»KEHNs, ONacHbIe AN XU3HW.

5.1 OO0uue TpedOBaHUs MO TeXHUKE 0€30MACHOCTH

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

Crapantecb He nogBepratb cebsi BO34ENCTBMIO BbICOKOrO HaMpsXXeHUs - 3TO OMacHO AN
XN3HU. CHUMaNTe 3alUMTHbIM KOXYX M 3KpaHbl TOJbKO MO Mepe HeobxoammocTn. He kacanTtecb
BbICOKOBOJIbTHbIX KOHAEHCATOPOB Cpa3y, Noc/e BbIKNOUYeHNs npubopa.

MocTapanTecb MCMNONb30BaTb TObKO OAHY PYKY (MpaByto), NpV peryanpoBke uenen,
HaxXxo4sWMXcs noa HanpshxeHneM. N3berante HebpeXXHOro KOHTaKTa ¢ tobbIMM YacTaMm
obopynoBaHuMs, MOTOMY YTO 3TU KaCcaHMS MOryT NMPMBECTM K MOPAXXEHUO BbICOKMM HaMpsiKeHneM.

PaboTanTe MO BO3MOXHOCTM B CYXMX MOMELLEHMAX C M30JMPYIOLWMM MOKPbITUEM MNosa WU
NCNONb3ynTe W30NMPYIOWWA MaTepuan noh BawuM CTyaoM W Horamu. Ecnm  obopyanoBaHue
NnepeHOoCHOe, NoOMecTuTe ero nNpu 06CNy>XMBaHNUM Ha N30JMPOBAHHYO MOBEPXHOCTD.

Mpn ncnonb3oBaHMn NpobHMKA, KacauTeCb TONIbKO €ro M30JMPOBAHHOM YacTu.

MocTapanTecb U3y4nTb Lenu, C KOTopbiMi Bbl paboTaeTte, ang Toro, 4tobbl n3berate y4acTkos
C BbICOKMMM HanpsxeHuamu. T[MOMHUTE, 4YTO D3feKTpPUYecKMe Lenn MOryT HaxoauTbCa noA
HanpshKeHMeM daxke nocne BbikatoueHns obopyaoBaHus.

MeTannmyeckne 4actm o060pyAOBaHMSA C ABYXMPOBOAHbLIMWU LIHYPaAMMU MUTAHUS HE WMEKT
3a3eMieHunsl. DTO He TOJSIbKO NpeacTaB/igeT ONAacCHOCTb MOPAaXXEHWUsS 3NEKTPUYECKMM TOKOM, HO TaKxe
MOXET Bbl3BaTb NMoBpexaeHne o6o0pyaoBaHus.

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

A BHMMaHue:

Ona NCKIoYeHUs nopaXeHUs TOKOM Npu noakJiroyeHun npmbopa k uensm
C HanpshkeHueM cBbiwe 42B nuk (30 B ck3) uwam k ob6bektaM cC
noTtpebnsemMoinr MowHOCTbIO 6o0onee 4,8 kBT cobnrwpaiite cnepyrowmne
npasuna:

e cnonbsynte npubop M MNpPoBHMKM K HEMY TOSIbKO B 3asiBIEHHOW AN HUX
KaTeropmmn anekTpob6e30nacHocCTH.

e Acnonb3yinTe TONbKO W30/IMPOBAHHbIE aKCeccyapbl M3 KOMMJeKTa MOCTaBKMU
npunbopa.

e Nepen pabotoi ybeautecb, UTO U30MSUMSA AENUTENEN U TECTOBbIX MPOBOAOB
NUCrnpaBHa U HE UMEEeTCA NOBPEXAEHWUA KOHCTPYKLMN.

e[10 OKOHYAHWU U3MEpPEHUN HeMensIeHHO OTCOeAMHWUTE TecTOBble MnpoBoda U
NpUHaAIeXHOCTK oT npubopa.

e OTcoeanHunTe nHTepodencHboln kabenb USB coeanHstowmnii npmubop u MK.

eHe nopgasanTe UBX CBbllle MaKCMManbHO AOMNYCTUMOrO W YKasaHHOro
cneundukaumax (HakoHeyHMK nNpobHMKa nodaeT BXOAHOE HanpsXeHue
HenocpeaCTBEHHO HAa BXOAHble pasbeMbl ocuunnorpada). OcobeHHO
BHMMATE/IbHO BbINOHSANTE U3MEpPEHUs NMpPU UCMOJSIb30BaHUM LUTAaTHONO NpPobHuKa
B NonoXxeHumn nepekntoyatens 1:1 (x1). Mpu HeobXxoAMMOCTU WNCMONb3YUTE
cneunannsnpoBaHHble genutenu (auddepeHunanbHble, TOKOBbIE U Ap.).

eHe wncnonb3ymnte HemsonmposaHHble BNC aganTtepbl M coegvHuTenn Tuna
«baHaH»
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6 HA3HAYEHUE OPrAHOB YIMNPABJIEHNA W UHOANKALIUN

[o Hauana paboTtbl ¢ npubopomM, HMxecneayowas MHbopMaums NOMOXET B KOPOTKOE BpeMs
M3yuyuTb W OCBOUTb YyMpaBleHME TMpu MNOMOLWM OpraHOB YMNpaBJeHUs nepefHen naHenm
ocumnnorpada. DTa rfaBa COAEPXWUT CBEAEHUS O PACMNONIOXKEHUM PEryassTOPOB M KHOMOK, WX
Ha3Ha4yeHMn. BHUMaTENbHO M3yuyuTe AaHHble pasgenbl P3, nepen TeM Kak MpUCTynuTb K paboTe C
ocuunnnorpadom.

6.1 Ilepeansisi naHeJb

Ha nepeaHen naHenun pacnofiaratoTca BXOAHblE Pa3beMbl, PErynisaTopbl U KHOMKW. Perynsatopbi
NMCMONb3YIOTCH Yalle, ux gencreme nogobHo aHanormuHbiM perynatopam nwboro ocuwmnnorpadga. C
MOMOLLbIO KHOMOK MOXHO HEenocpeaCTBEHHO WCMO/b30BaTb oOnpeaeneHHble QYHKUMM U pa3gaensbl
BHYTpPeHHero MeHto. [Ons Bbibopa GYHKUMA M PeXMMOB MUCMOMAL3YKTCA 5 cneumnanbHbIX KHOMOK
pacrnonoxeHHbix BeptukanbHo (F1...F5). [ns Bbibopa yCTaHOBOK U AEACTBUMA B TEKYLIEM aKTUBHOM
MeH (Bbl30Ba Ha 3KpaH) MCMNONb3YKTCS KHOMKW PaCMoiOXXEeHHblE FOPU30HTasIbHO MoA AUCMIeeM
(H1...H5). OHM NO3BOAAT MONYYUTb AOCTYN K AOMOJSIHUTESNIbHLIM CTPaHWULAM MEHI0, U3MEPUTESIbHbIM
(dYHKUMSM M napaMeTpaM HacTponku, obecrneumBaloWmMX WKMPOKME BO3MOXHOCTM (MaTeMaTuyeckue
(dYHKUMN, ONOpPHbIE CUIHaMbI, YNpaBneHne 3anyckoM m np.).

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

(&)

6

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

1. KHonka BKJ/BbIKN NUTaHUSA.

2. DkpaH ocumnnorpada

3. MHAavKaTtop nuTaHua: ¢/4 nHAMKaTtop oTobpaxkaeTcs 3eNeHbIM LBETOM — MNpu BKIOYEHUU
nuTaHmsa (NoACOEAMHEHUN K ~ CeTU) WINW MNUTAHMKM OT MOJSIHOCTBIO 3aps>KEeHHOWN
aKkyMmynsaTopHon 6aTtapeun. NHamkaTop oTobpa)kaeTcsl opaH>XeBblM LIBETOM - B C/lyyae
noasapsaku 6atapen OT CETU MNEepeMEHHOro HanpsXXeHWs npuv MNOMOLWKM BCTPOEHHOrO
3apsAHoro ycrp-Bsa.

4. Obnactb opraHoB ynpasseHusa (KHOMKW, perynatopbl, a Takxe dyHKUMOHalbHble KHOMKU
H1..H5, F1..F5).

5. Bbixoa curHana kanunbpatopa (5 B/ 1 kl'u/ MmeaHap): Ana KoMneHcaumn npobHUKOB

6. Bxoa BHewHeln cnHxpoHmnsaummn (EXT)

7. Bxoabl KAH1/ KAH2 undposoro ocumnnorpadga (BNC)

8. KHonka «MEHIO BbIKJI/Menu Off» (BbiknoyaeT/ BKAl4aeT MEHI0O Ha 3KpaHe
ocumnnorpada).
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6.2 JleBas 00KoOBas MaHeJb

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

1. BbikntoyaTenb ceTeBoro nutaHus: “—" nonoxeHune Bkn.; “o” — COOTB. NOSIOXEHUIO BbIK/1.
2. THe3[0 AN NoAKIIOYEHMS CETEBOro Kabens nutaHus.

6.3 IlpaBas OokoBasi maHe/b

-+ - -

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

1. USB: Pa3sbeMm USB gnsa nogkntouyeHus BHewHux flash ycrponicts USB-2.0 (MakcumanbHas
eMKOoCTb 8 'b) 1 3anncm Bo BHELWHIOW NamMaTb (coBMmecTuMmocTb USB 1.1/2.0).

2. USB: Pasbem USB ana AWUCTaHUMOHHOro ynpassieHna oT BHewHero K npu nomowm MO
(nepepayun gaHHbIX, coBMecTumocTb USB 1.1/2.0).

3. COM/ VGA: Pazbem COM nocnegoBatensHoro nopta (RS232) ans AWCTaHUMOHHOIO
ynpasneHunsa npu nomowwm BHewHero lMK. Boixog VGA ansg nogayu curHana ocuunnorpada
Ha BHELWHWA MOHMUTOP WM BWAEOMNPOEKTOP, YCTaHaB/MBAETCA TONbKO Ha Moaensx c
nHagekcom “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 3aaguasd naHeJab

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

Bbixoa curHana BHELWHEN CUHXPOHM3aUMKU MU BblAauu UCMOAHUTENBHOINO CUrHana (pexuMm
FoneH/ HerogeH)

Pyuka ans nepeHocku

BeHTMNALUMOHHbIE OTBEPCTUSA U pELUETKA

Perynupyemblie yrnopbl oCHOBaHuUA (A5 peryMpoBKK yrfia Hak/IoHa)

Knemma 3asemneHus

(Y

uhwn

6.5 Opransl ynpapjeHus nepeaHeii naneju

Puc. 6-5 KHOnku ynpaBneHus

1. KHonkK ropusoHTanbHoro MeHiwo H1~H5 (HyMepauusa «cneBa-HanpasBo») A1 Bblbopa
OENCTBUN B TEKYLLEM aKTUBHOM MEHIO.
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QOyHKUMOHanNbHble KHOMKKM F1~F5 (HyMmepaumsa «cCBepxy-BHM3») ans Bbibopa pexunMoB WU

YCTaHOBOK B aKTUBHOM MEHIO.

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

PerynaTtop YcraHoBka (MHoroueneson perynatop M / Multifuncion)

O6nacTtb pyHKUMOHAMBbHbIX KaBuW: BCEro 12 KHOMoK.

30Ha “BepTuK. cMeleHme” (coaepXuT 3 KHOMKN N 4 perynatopa): CAy>XWUT ANs Bbl30Ba Ha

3KpaH MEHI0 BepTUKasIbHOM CUCTEMbl U PEryaMpoBKM MapaMeTpoB BXOAHbIX KaHanos.

KHonkn «KAH1», «KAH2» npeaHa3Ha4eHbl 451 Bbl30Ba HACTpoeK kaHanoB 1/2, «MATEM.»

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

NUcT2, NcTl+WUcT2, NcTl*UcT2, UcTl/UcT2 n BA®/FFT). Perynatopbl «BYPTUK CMELLEHUNE»

(2 WT) - AN N3MEeHeHns BepTMKaNbHOIO MOJSIOXKEHUS YPOBHSA 3anycka BbIOpaHHOro kaHana

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

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

KAH2 (13M. K03 d. BEpTMKANbHOIMO OTK/IOHEHUS).

7. 30Ha “Topu3. cMmeweHune” (cogepxut 1 kHonky “MEHIO TOPU3.” n 2 perynsaTtopa): ans
BbI30Ba Ha 3KpaH MEH FOpWM30OHTasIbHOM CUCTEMbI U PEeryiMpoBKU NapamMeTpoB pa3BepTKMW.
Perynatop “rOPU3 CMEWEHWE” npepHa3HaueH Ans W3MEHEHUS TOYKWM  3anycka
(Bneso/BnpaBo), perynatop “Bpems/gen.” - pns naMmeHeHuss MacwTtaba ropusoHTaNbHOWN
pa3BépTku (Koadd. pa3BepTkn).

8. 3oHa opraHoB ynpasnenusa “3AMYCK” (coaep>uT 3 KHOMKU U 1 perynaTtop): AnA BbI30Ba

MEHIO M HaCTPOWMKW MapaMeTpoB cuUCTeMbl 3anycka. KHonka “MEHIO” npeaHasHauyeHa ans

oTobpaxKeHns Ha 3KpaHe MeH cucTeMbl 3anycka; “50%"” - yCTaHOBKM 3HA4YeHUs YypOBHS

3arnycka Ha YpOBeHb CcepeauHbl pa3Maxa curHana, “®OPC.3AMN.” - kHonka
npuHyanTenoHoro 3anycka; Perynatop “YPOBEHbB” - onsa nnaBHOro perynmpoBaHus ypOBHS

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

oukw

6.6 CuMBOJIBI HHAMKAIUM IKPaHa ocuiLIorpada

Puc. 6-6 OkHO ocuunnorpada AKUM-4122

1. O6nacte oTobpaxeHuss BxOAHOro curHana (OKHO BM3yanM3auumu OCUMANIOrPpaMM Ha
aKpaHe).
2. OKHO COCTOSIHMSA 3anycka (COCTOsAHME CcUCTEMbI NMpu cbope AaHHbIX):

ABTO/Auto: ocuunnorpad paboTaeT B aBTOMATUMUYECKOM pexuMe U  oTobpaxaeT
OCUMNNOrpaMMy BXOOHOIMO CWUrHasa HEMpepbIBHO, PEXWM pasBePTKM MO3BONAET Mofy4aTb
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n3obpakeHne BXOAHOro CMrHana, Aa)xe Korga He npouMcxXoAWuT BbIMOJSIHEHUS YCNOBWIA 3anycka.
Ocunnnorpad 0OXwuaaeT BbINO/HEHUS YCOBUI 3arnycka B TedeHue onpeaeneHHoro nepuoaa
BpeMeHn (onpepensietca AAUTENbHOCTbIO pa3BepTKM) W Npu  OTCYyTCTBUM Tpebyemoro
MYCKOBOro CUrHana npousBeAeT aBTOMaTUYECKMI 3anyck peructpaumun. Ocuwmnnorpad byaer
3anyckaTb cbop MHpopMaUnM NPUHYANTENBLHO, €C/IN MPU YacToTe BXOAHOro curHana ot 10 My
n 6onee He NMpPoM30KAET BbINOJIHEHNE YCOBUI 3anycka (3a 3KBUBAJIEHTHbIM OnpeaeneHHbIN
rnepuog BpeEMEHM).

B cnyyae Takoro aBTOMaTM4YecKOro 3anycka npouecc oTobpaxeHus ocumniorpaMmmbl Ha
3KpaHe He CMHXPOHM30BaH C caMuM curHasnoMm. OgHako npu nosiBfieHMn Tpebyemoro curHana
3anycka m3obpaxeHue Ha 3KpaHe CTaHOBATCHA CTabuibHbIM. Jllo6on dakTop, Bbi3biBAOLLNMN
HecTabmnbHOCTb (OPMbl CUrHana, MOXeT ObiTb Ob6Hapy)XeH nNpu 3TOM peXxume 3anycka
pa3BepTku. [IpMMep UCNOAb30BaHUA — NPOBEpPKa BbIX0A4a UCTOYHMKA NUTaHUS.

3amMeuaHme: npu yCTaHOBKE KoO3dduumMeHTa Tropu3oHTaIbHON PpasBEpPTKM MepnsieHHee
100mMc/pen., a Takxke B aBTOMATMYeCKOM pexume pasBepTku ocuunnorpad - He byaper
pearnpoBaTb Ha MYCKOBOW CUrHall.

Tri CuHxpoHusupoBaH (CuHx'H): ocuunnorpad o6Hapyxun cobbiTme 3anycka u
perncTpupyeT AaHHble Mocne 3TOro MoMeHTa. B gaHHOM BuAe 3anycka ocuwnnorpad MOXeT
pPErMCTPMpOBaTb AaHHble M O0TobpaXkaTb OCUMAIIOrPaMMy MpPU  CUHXPOHU3AUUM BXOAHbIM
CUrHanom 4vacrtoTton 6onee 10 Iy.

Ready/ Xayuwmit (FotoB): ocuumnsiorpad O pernctpypyeT npeanyckoBble [AaHHble U
oXuAaaeT CurHan 3anycka. T.e. B AaHHOM BuAe 3anycka ocuuanorpad He BbIMOJHAET cb6op
OaHHbIX, Moka He 6yaeT BbINOJHEHO YycnoBue 3anycka. lpu OTCYTCTBUM CUHXPOHM3ALMUNU,
ocumnnorpad 6yaer otobpaxaTb NOCNEAHIOK ocuMiorpaMmy 6e3 3axBaTa KakmMx-1mMbo HOBbIX
OCLMIOrpamMM.

Scan/ Camonuceun: Ocumnnorpad aBTOMaTUYECKM BbIMOAHAET COOp AaHHbIX B pexume
camonucua u oTtobpaxkaeT MHMOPMaUMIO Ha aAucnnee B Buae rpadmka OTCYETOB BXOLHOrO
CWUrHana B HanpaBNeHUM OT NPaBOro Kpasi 3KpaHa K N1eBoMy nNpu 3HavyeHun K pass = 100 Mc.
Stop/ CTOMN: (octaHoBka) Ocumnnorpad 3aBepLluns perncTpaunto n npekpatua cbop AaHHbIX
(oTobpakeHne N3MEeHEHUIM OCUUIITIOrPaMMbl BXOAHOIO cUurHana).

Mpunmeuanme: Ocumnnorpad aBTOMaTUYeCKM nepeBoanTcs B pexum Camonuceu/Scan
(obHOBNSET TOUYKM OUMPPOBKM CUFHANa NMyTeM pa3BepTKM 3KpaHa «CfieBa Ha npaBo») - Mpu
Bblbope kKoadd. pa3zeepTkn oT 100 mc/pen n 6onee.

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

3. CumBon 0630pHOI MHAMKAUNU L] pacrnosioXeHUsa TOYKM 3arnycka pa3BepTKM MO OTHOLIEHUHN

K MonHom AnvHe namsaATy. [pu BpeMeHu 3aaepxku paBHoMm O0c, 6yaeT pacnonaratbcs

nocepeanHe »3kpaHa. [py BpeMeHW 3a4epXKuM CO 3HaKOM «-» (npeasanyck cMellaeTcs

BMpaBo), Mpy BPEMEHU 3a4EPXKKN CO 3HAKOM «+>» (Nnocnesanyck CMeLllaeTcs BfeBo).

4. lHoMKaTop TOYKM 3anycka - oOTobpaxkaeT TeKywee MNOAOXKEHNE TOUKM 3anycka
OTHOCUTENIbHO BCEN BHYTPEHHEN NaMaTh (O0TcyeToB cobpaHHbIX cuctemor cbopa AaHHbIX).

5. lBe xEénTble BepTUKaSbHble MNYHKTUPHbIE JNIMHUM onpeaensatT o6nacTb  3KpaHa,

npeaHasHavYeHHyo ansa ysenmdeHus naobpaxerHums (Window).

6. OTobpaxkaeT TeKyllee BpEMEHHOEe 3HaydyeHuMe TO4UKM 3anycka W MnOoKa3blBaeT pasMmep

YCTAHOBJ/IEHHOI0 OKHA PacCTSXKW CUrHana OTHOCUTENIbHO BCEW AOCTYMHOW BHYTPEHHEN MnamMsaTu

ocumnnorpada.

7. Tekyuwee BpeMs (BCTPOEHHbIE Yachbl).

8. NHamnkaTop nogkntoueHns USB-gncka k ocumnnorpady.

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

ONuMoHaNbLHOW akKyMynatopHon 6aTtapen — CM. Ba>kKHOe ripuMedaHmne HMKe).

10. Crpenka-mapkep (kpacHas) rpaduyecku otobpaxaeT ypoBeHb CMHXpoHUu3aumm KaH 1.

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

12. [1Be nypnypHble NYHKTUPHbIE NMHUN onpeaensatoT obnacTb Ha 3KpaHe, NpeAHasHavYeHHyo

ONst KYPCOPHbIX M3MepPEeHNIn OCLMNIOrPaMMbl.

13. Crpenka-mapkep (>kéntas) rpadpuyeckmn otobpaxaeT ypoBeHb CUMHXpPOHU3aLMn 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 MeHto.

18/19. YCcTaHOBAEHHbIN TUM CUHXPOHU3ALNN:




Jr 3anycK HapacTawwuM nepenagom (hpoHTOM)

1\. 3anyck cnagatoowmm rnepenagom (cpe3om)
o TB-cuHXpoHUM3aumsa «CTpoka»: ans 3anycka no CTPOYHOMY CUHXPOUMMYbCY

- TB-cuHXpOoHUM3aumsa «lone»: [nsa 3anycka no KagpoBOMY CUHXPOUMMNYNbCY
OTobpaxaemoe uncnoBsoe 3HayeHue (B/MB) noka3sbiBaeT ypOBEHb 3aMnyCcka B KaXaAoM U3
COOTBETCTBYOLWMX KaHANO0B.

20. OTobpaxaeT 3HayeHue KpasB B OKHE pacTsXXKK CurHana.
21. OTobpaxaeT ycTaHOB/eHHOE 3HayeHne Kpa3s OCHOBHOW pa3BepTKU MO FOPU3OHTaNN.
22. Otobpa)kaeT TeKyllee 3Ha4YeHMe 4acToTbl ANCKpeTM3aunm (BbIBOpKU) U ASIMHBI NaMsATK 4Nns
3anmMcu curHana.
23. Obnactb oTob6pa)kaeT M3MepeHHbIN NapaMeTp U YNC/IEHHOE 3HayeHue COOTBETCTBYIOLLErO
KaHana. «F» - yacrtota, «T» -nepuoa/ umkn, «V» - cpeaHee 3HadyeHne, «Vp» 3Ha4yeHMe NuK-
nnk, <«Vk» - cp. KB. 3HayeHume, «Ma» -MakKC. aMnAuUTygHoe 3HayeHue, «Mi»- MuH.
amnnuMTygHoe 3HaudeHue, «Vi» - HanpshkeHMe Ha BepwuHe curHana (top), «Vb» 3HaueHue
Hanpsi>XeHus oCHoBaHusA curHana (base), «Va» amnanTygHoe 3HadyeHume, «0Os» 3HauyeHue
BblbpocC Ha BepwunHe (overshoot), «Ps»- 3HaueHune Bbi6poca B nay3se (Preshoot), «RT» - Bpems
HapacTaHusa, «FT» Bpema cnapga, «PW» pgnutenbHocTb nonox. wumnynbca (+), <«NW»
ANNTENbHOCTb OTpUL. uMniynbca (-), «+ D» 3HavyeHMe CKBa>XHOCTU CUMrHasia B OT/IOXKUTENbHOM
obnactn, «-D» 3HaueHMe CKBaXHOCTW CUrHana B oTpuuatesibHom obnactmn, «PD» 3HauyeHue
BPEMEHHON 3aaepXxku ™Meny dpoHTamm kaHanos A/B (AB), «ND» 3HayeHue BpeMeHHOU
3a4epXXKn meay cpesamum kaHanos A/B (A B).
24, OTobpaxkaeMble BenuumHbl obo3HauvaloT 3HadeHns K otkn (B/aen) n ypoBHA «0»-nnHWUU
(NOCTOSIHHOE CMeLLeHME) COOTBETCTBYOWMX BXOAHbIX KaHaNoB.
NKOHKM MoKa3biBaloT YCTAaHOBJIEHHbIN TN CBA3WM MO BXOAY B KaXXAOM U3 KaHasoB:

“—" cBA3b N0 NOCTOSAHHOMY TOKY (DC-OTKpbITbIN BXOA);

“~" cBA3b N0 nepeMeHHOMY Toky (AC-3aKpbITbili BX0o4);

nw

= " 3@3eMJIeHHbI BX0A4,.

25. OkHO oTo6paxeHust B peXnuMe KypCOpHbIX U3BMEPEHUN: NHANKALUUSA abCOMIOTHbLIX 3HAYEHUN
KaX4oro n3 KypcopoB M pa3Huua rnokasaHui (A- OTH. U3M.).

26/27.HAMKATOpP TOYKM 3eMAMN KaHafna: MHAMKATOP KPacHOro LBeTa OTHOCUTCSA K KaHany 1,
WHAMKATOP XEeNTOoro LBeTa OTHOCUTCS K KaHany 2.

NMpuMmeuvaHue:

Ecnn B MeHI0 Ha aKkpaHe oTobpaxaeTcs CMMBON @, 3TO 03HA4YaEeT, YTO Bbl MOXETE NPOM3BECTHU
HaCTpOMKY TeKyLUero napamMeTpa, Bpawas perynatop "YcraHoBka”.

Ba>xHo !

Ecnuv B npouecce akcnnyaTaunm npmbopa Ha akpaHe oTobpaxaeTcs CMMBOA MMHMMaNbHOIO
3apspa 6atapeun (rpaduyeckuin cMMBON B BUAE KOHTypa 6aTapen 6e3 3anmBku — CM puc.
HUXe), To cnegyeT npekpaTuTb paboTy, 3aBepLnNTb BCE U3MEPEHUS N BbINOAHUTL 3apaj
aKKyMynsaTopa npu nomMoLm ceTeBoro aganrepa.

Barrery electric quantity indicating symbols
including: @ & @ana (L

bi:1.0ms

’—r—
o <o S0 S

HeBbInoJiHeHNe JAaHHOTO YKa3aHUSI MOXKeT MPUBECTH K aBapHiiHOI nepe3arpy3ke npudopa u parajabHOMy
3aBUCaHUIO cucTeMbl !!! [l ycTpaHeHHsl mOBpexKaeHUs NMOoTpedyeTcs oTnpaBka npudopa B CepBuc-LeHTP.

17



7 noAroToBKA OCUUJIJIONPA®A K PABOTE

7.1 OO0umue yka3aHus M0 IKCIUTyaTalUH

Mpn Hebonbwmnx KonebaHnax TeMnepaTyp B CKNAACKMX U pabouymx nomeleHnax, nosy4yeHHble
CO cKkiaja npubopbl HeO6XOAMMO BblAepXaTb He MEHee ABYX 4YaCOB B HOPMasibHbIX YC/OBUSIX B
ynakoBkKe.

Mpwn nonydeHnun ocumniorpada npoBepbTe KOMMJIEKTHOCTb Npubopa B cooTBeTcTBMM C TO.

MoOBTOPHYI YNAaKOBKY MPOU3BOAUTE Mpu NMepeBo3ke npubopa B npeaenax nNpeanpusTus U BHE
ero.

MNepen ynakoBKOW B YK/1aAO4HYH KOPObKYy mMpoBepbTe KOMMIEKTHOCTb B COOTBeTCTBMM C TO,
npubop n 3UMN npoTpuTe OT NbLIN, 3aBEPHUTE BO Blaroycronumeyto 6ymary mnm naket. [Mocne aToro
npnbop ynakymnTe B YKIaAouYHYO KOpPOOKY.

7.2 PacnakoBka ocumsuiorpadga

Ocuunnorpad oTnpaBnsieTcss NoTpebuTento 3aBoAOM MOC/E TOro, Kak MOHOCTbO OCMOTPEH U
npoBepeH. lNocne ero MonyyeHuss HEMeANEHHO pacnakyiTe M ocMoTpuTe ocuunnorpad Ha npeamer
MOBpEXAEHMWI, KOTOpble MOTMIM MPOU30OMTM BO BPEMS TpaHCMoOpTUpoBaHusl. Ecnn obHapyxxeHa kakas-
nM60 HeMCnpaBHOCTb, HEMEANEHHO MOCTaBbTE B U3BECTHOCTb AWnepa.

7.3 TlpoBepka KOMILIEKTAa MOCTABKHU NMPUOOpa

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

7.4 YcranoBka npudopa Ha paboyeM mMecTe

MpoTpute npmbop 4ncTom cyxom candeTKolh nepen yCTaHOBKOW ero Ha pabouee mecto. Ans
ynobcTtBa ycraHoBkM npubopa Ha paboyeM cTofie CHM3Y, y 3aJHElN CTEHKU KOpMyca, UMEKTCSH HOXKMU,
nossonstoume nogHnmate Npnbop No BbICOTE Ha ABa NosoXxeHus. a8 yCTaHOBKWM Koprnyca npubopa
B HY>XHOE MOJIOXXEHME B C/IOXKEHHOM MONIOXKEHMN HOXKEK OTOFHUTE MX B CTOPOHY 3aAHEN naHenwu.

Mpnbop WMEEeT nNPUHYAUTENBHOE OXNAaXAEHNE BEHTUNSATOPOM Yepe3 BEHTUNSALMOHHbIE
otBepctmnsa (kpome AKWM-4122/1, AKUN-4122/1V, AKWUN-4122/2, AKWUMN-4122/2V). Heobxoammo
obecneunTtb 6ecnpensTCTBEHHbIN MPUTOK BO3AyXa 4Yepe3 BEHTUSILMOHHbIE OTBEPCTUS Ha 3afHEen U
6okoBoOV naHenu. [ns 3TOoro 3a3op MexAay CTEHKOWM M Koprnycom npubopa no BCEMY NEPUMETPY
[omkeH 6biTb He MeHee 10 cM. He 3acioHsaNTe BEHTUISILMOHHbLIE OTBEPCTUS MO 6GokaM M Ha 3aAHen
naHenn U30. He ponyckante nonagaHus WHOPOAHbLIX npeaMeToB BHyTpb L30 4epes
BEHTUNALMOHHbIE OTBEPCTUSA U T.N.

7.5 TIoak.o4yeHue K MUTAIOIIECH CeTH

Mpnbop cHabxeH KOMMAeKTOM nuTatowero kabens, B KOTOpPbI BXOAUT AUTON TPOMHOM LWITEeKep
C (MUKCUPOBAHHLIM TMOJIOXXEHMEM KOHTAKTOB W CTaHAapTHbin pa3sbem IEC320 (tun C13) ans
NOAKSIIOYEHNS CETEBOr0 HamnpsXXeHUs W  3alUTHOrO 3a3eM/jieHMsd. BxoaHOW pasbeM nuTaHus
nepeMeHHOro TOKa pa3MelleH HenocpeacCTBEHHO Ha kKopnyce npubopa. B uenax 3awutbl OT
NOpaxXeHnsl TOKOM, LUTEKEpP NMUTaHMSA AO/HKeH ObiTb MOAKMAOYEH K pO3eTKe, MMeloWwen 3a3eMasatoWwmnm
KOHTaKT.

PasmeweHne L3O gonxkHo obecneumBaTb H6ecnpensaTCTBEHHbIA AOCTYN K pO3eTKe MNUTaHus.
Onsa nonHoro obectounBaHma LI30 Heo6X0AMMO BbiHYTb LUTEKEP MUTAHUS U3 PO3ETKW.

BHewHne BbIBOAbLI pa3beMoB nepeaHen naHenu (KAH 1, KAH 2 n BHELWL CUHXP / CH1, CH2 un
EXT TRIG) KOHTAKTUpYIOT C waccu npubopa u, cnegoBaTesb, ABASAIOTCA 3a3€M/IEHHbIMMU.

7.6  YcaoBus dKCILUTyaTalluu

MpepencHbIt ananasoH paboumx TemnepaTyp Ans atoro npubopa - ot +10° C pgo 40° C .
Pabota ¢ npubopoM BHe 3TMX NpenesioB MOXET MPUBECTM K BbiXoay M3 CTpos. He ucnonb3aynte
npmbop B MecTax, rae CyLecTByeT CUIbHOE MAarHUTHOE WM 31eKTpuyeckoe none. Takue nons moryt
HapyLWWTb 4OCTOBEPHOCTb U3MEPEHUA.

7.7 TlpenejbHble BXOJAHbIEe HANPSIZKEHUS
He noaaBaliTe HanpsXXeHus Bbllle, YEM YKa3aHHbIE B TabnnLe.

Bxoa MakcuManbHOe BXOAHOE HanpsXeHue
Kan 1, KaH 2 400 B (DC + AC nuk)
EXT TRIG 400 B (DC + AC nuk)
Jenuvtens 1:10 600 B (DC + AC nuk)
A NPEOOCTEPEXEHME. He npeBbiwanTe MakCMMasbHble BXOAHbIE HaNps>KeHus.
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7.8 BBkJrouenune npudopa

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

MNoaaTb BXOAHOE CETEBOE HanpsXKeHWe HaxaTueM Ha 1eBoM HOKOBOWM MaHenu KnasuLLn n

A\Y

3aTeM BKJ/IIOYUTb NuUTaHue npubopa KnaBuLleln O (Ha BepxHel naHenu - cnesa). JoxaaTbcs
OKOH4YaHWs TecTa camMonpoBepku (MHAMKAUMS 3arpy304HOro OKHa MPUBETCTBUSA), HaXaTb KHOMKY
YTUJINTbI, 3ateM HaxaTtb dyHKUMOHaNbHy KHomky H1 gna poctyna B MeHw dyHkuumin. [anee c
nomowbto perynsatopa YCTAHOBKA Bbi6bpaTtb pa3aen meHwo “Hactporika/ Adjust” n HaxxatmeMm KHOMKW
H3 - Bbi6bpaTb NyHKT MeHto “3ABOLCKUME/ Default”. Mo ymonyaHuio B MeHto npubopa nepekstoyaTtenb
ocnabnennsa Ha npobHUKe ycTaHaBnBaeTcs B nosoxeHne 10X.

7.9 OmnpodoBanue ocunuiorpaga

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

Bbixog curHana ana
KOMMEHCALMM
npabHuka.

Puc. 7-1 NoaknioueHne Npo6bHMKa K Bbixoay kanunbpartopa

HaxaTtb kHonky ABTO YCT. Yepe3 HecKoNbKO CeKyHA Ha 3KpaHe oTobpa3uTca MeaHap
kanubpaTtopa: JyactoTa okono 1kly, amnautyaa 5B nuk-nuk (cM. Puc. 7-2).

0.000ns

0.00aen

Puc. 7-2 Hactpoiikn ocnabneHma npo6HukKka B MEHIO KaHasa

HaxaTb kHonky KAH1 ana Bbikio4yeHMs KaHana 1, ganee HaxaTb KHonky KAH2 ans
BK/IKOUEHMSA KaHasma 2 1 BbINOJIHUTb NPOBEPKY KaHana 2 NoOBTOPUB Warun, onmcaHHble Bbllle.

7.10 KommeHcauusi NpOOHUKOB

BbinONHUTL Npoueaypy KOMMAeHcauuu npobHuka ANs COOTBETCTBMSA ero eMKOCTM napameTpam
BXOAHOr0 KaHana. DTy npoueaypy HYXHO MpOBOAWTb BCAKMI pa3 Mpu NEepBOM MNOAKAKOYEHUN
npobHuka Kk noboMy BXOAHOMY KaHany.

BoibpaTte B MeHo npobHuka ocnabneHme 10X, ycCTaHOBUTbL MepekatodaTesb ocnabneHuns
npobHmnka B nonoxeHuve 10X u noakNounTb pasbeM npobHuka k Bxoay KaHana 1 ocuwnnorpada.
Ecnn Bbl ucnonb3yeTe HacaAKy KpHYOK HakKoOHeyHuka npobHuka, Heobxoammo ybeautcs B
HaZAEXHOCTU KOHTaKTa M MAOTHOCTM ero nocagku. MNoAKMUNTL KOHTaKT 3a3eM/ieHUs U HaKOHEeYHUK
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npobHMKa K COOTBETCTBYHOLLNMM KOHTaKTaM Bbixoaa KanmbpaTtop, BKIOUMTbL BbiBOA Ha 3KpaH KaHana 1
M HaxkaTb KHonky ABTO YCT.
dopMa curHana goJKHa COOTBETCTBOBaTb NPUBEAEHHBIM HMXE PUCYHKaM.

I'IepeKomneHcauvm I'IpanmbHaa KoMneHcauua HeAOKOMneHcaLl,VIH
Puc. 7-3 ®opMbl cMrHana npm KoMneHcauymm npo6Huka
Mpn Heob6X0ANMMOCTM, UCMONb3YS HEMETANIMYECKNIA NHCTPYMEHT, BpalleHMeM MoACTPOEYHOro

KoHaeHcaTopa npobHuka pobenTecb Hambonee npaBUAbHOINO KM306pa)keHMs MeaHApa Ha 3KpaHe
ocumnnorpada.

Puc. 7-4 PerynupoBka mMmneaaHca npobHuka

7.11 Bwioop kod(ppunmeHTa ocaadaeHusi MPOOHUKA
Ocuunnorpaduyeckne nNpo6HUKM MOTFyT WMETb pas/inyHble 3Ha4vyeHusa KoadpduumeHTa
ocnabneHns, KOTOpble OKa3biBAlOT BJ/INSIHME Ha KO3(EdMUMEHT OTKIOHeHUs. [Mpn HeobxoamMocTu
Bblbopa KoadpuumeHTa ocnabnenms (Mnm KOHTpPONs) cneayer:
1) AKTMBMpOBaTb MEHIO HACTpoeK KaHana, Haxas kHonky KAH1 wan KAH2
COOTBETCTBEHHO.
2) Haxatb H3 pans nepexoga B MeHK Bblbopa koadduumeHTa ocnabneHus npobHuka,
kHonkamu F1...F5 Bbi6paTb Heob6xoanMbI KO3 dDULMEHT ocnabnenums.

Mpumeuvanune: Koadpd. ocnabneHns npobHuka B MeH npubopa - MO YMOAYAHMUIO
yCTaHaBAuBaeTcsa B NonoxeHne «10X» (3aBoackass HacTpowka). Ybeautecb, 4TO MOJSIOXKEHME
nepekno4vatens Ha npobHWKe 3HayeHwe ocnabneHnss B MeH0 NapaMeTpoB KaHana — COBMNajatoT.
LLTaTHbIM NpOBHUK MMeeT ABa NOSIOXEHUA nepekntodaTens ocnabnenmsa: 1X un 10X (cMm. Puc. 7-5).

Puc. 7-5 MNepexknrouyaTtenb ocnabneHmsa (no crpenke)

MpunMmeuyaHue: B nonoxeHmn koadd. ocnabneHns npobHmka «1X», mnonoca NpornyckKaHus
npobHMKka orpaHuyeHa 3HayeHume 5 MIu. MNpu HeobxoanMMOCTU uMcCNoONb3oBaHMA npobHuka Aans
NpuIoXeHnn Tpebylowmx 6osiee WKWPOKOM MNONOCbl — YCTaHOBWUTE nepekstodaTesib B MOJSIOXEHNe
«10X>».

7.12 Be3onacHoe UCNOJIb30BaHHE POOHUKA

OrpaHuunTenbHbI  YNOp MO OKPYXHOCTM paboyern noBepxXHOCTU MpobHMKA B 30HE
HakoHeyHuka obecneunsaeT yAoOHbIN 3aXBaT PYKON, 3alMTy OT MOPaKEHUS 3N1EKTPUHECKMM TOKOM U
npeaoxpaHseT oT C/ly4YalHOro KacaHus nanbuaMu pyku Lenen Haxoaswmxca nog HanpshxeHnem (puc.
7-6).
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Puc. 7-6 3awmTtHbiii ynop (no cTpenke)

BHuMmaHune: [na u3bexaHus TpaB OT yadapa TOKOM, MpobHuKk npu pabote yaepxuBanTe
nanbuaMu pyku, pacnosaras mx B npegenax 6esonacHol 30HbI (40 ynopa). Bo Bpems namepeHnii u
MaHUNyAsSUMA C NpoBHMKOM - He KacanTecb MeTa/UIMYeCKMX 4acTel M AeTasel HaKOHeYHUKa,
0CO6EHHO MpM NOAK/TIOYEHNN K MCTOYHUKY OMacHOro HanpshkeHus. MNpexae, YeM BbINONHATE J1H06bIe
n3MepeHus, noacoeamHuTe NMpobHUK K npubopy m obs3aTenbHO BbINOJHUTE 3a3eMieHne npubopa
(coeavHnTE 3alUUTHYIO KJIEMMY C 3eMJIEN).

7.13 ABTOMaTHYeCKas KaJIuOpPOBKa

BHyTpeHHS nporpaMMa aBTOMATMYECKON KaniMbpoBKM MOMOraeT yJaydylwuTb MOrpewHoCcTb
n3MepeHui ocumnnorpada A0 MakCMManbHO BO3MOXHOM (YYET M3MEHEHWIA BHELWHEeNn TemnepaTypbl).
JaHHyto npouenypy (nporpamma camokannmbpoBKKM) MOXHO BbIMOJIHUTL B toboe BpeMs, ogHaKo npu
M3MEHEHUN OKpYy>KalLen TemnepaTtypbl 6onee, yeMm Ha 5 rpagycos, aBToKannbpoBKa AOJSIKHA ObITb
obs3aTenbHO NpoBeaeHa ans obecnevyeHMs MakCMManbHOW TOYHOCTU KO3 durumneHTa OTKIOHEHMS.

[Jo 3anycka nporpammbl BCe€ MNPOBHMKM WAN COeAUHUTENbHble NpoBOAA [AO/KHbI 6biTb
OTKJIIOUEHbI OT BXoaa npubopa, 3aTeM HeobxoamMo HaxaTb kHonky YTWJIATbI, nanee HaxaTtb H1
AN OTKpbITUS (PYHKUMOHANBbHOIO MeHk, € nomouwbio perynatopa YCTAHOBKA BbibpaTb MeHIo
HacTtponka. HaxaTb kHonky H2, nocne npoBepkM roTOBHOCTM W COBMOAEHUS BCEX YCI0BUN
aKTMBMPOBATb 3aMyCK npoueaypbl aBTOKaAMbpoOBKM NOATBEPXKAAIOLWMM HaxaTmeMm KHonku H2.

8 OPrAHbI YNIPABJIEHUSA NEPEAHEN NAHENUN

8.1 Opl"al—lbl YiupaBJicHUA KaHaJZia BEPTUKAJBHOIO0 OTKJIOHCHUSA

BepTuMkanbHasa perynnpoBka SBNSAETCS OAHOKaHasIbHOM, TO eCTb KaXAblh M3 KaHanoB uMeeT
He3aBMCUMble OpraHbl ynpasaeHus. [Ons BKAKYEHUS KaHajNla Ha)kaTb ero KHOMKy. [ns BbIK/AOYEeHUs
KaHana HaxaTb ero KHOMKy ewe pas.

Ecnm kaHan akTMBeH, TO Ha 3KpaHe oTobpaxaeTcsd KO3IPULMEHT OTKIOHEHUS BKIKOYEHHOro
kaHana. KaHan 1 otobpaxaeTtcs KpacHbIM uBeToM, KaHan 2 oTobpaxaeTcs - XenTbIM LIBETOM.

Mpwn BKAKOYEHHOM pexuMe MateMaTukn (kHonka MATEM) n BKOYEHHbIX KaHanax, Ha aKkpaHe
ocuunnorpada nosBASAETCA OCUWMAAOrpaMMa 3efeHoro uBeTa. [na OTKAIYEHUS MaTeMaTU4yecKown
dYHKUMM HaxaTb Ha KHonky MATEM (mMateMaTuka) ewle pas.

8.1.1 PerynupoBka cMmelleHus

Perynatop BEPTUK CMELWLEHME no3BonseTr nepeMewaTb OCUMANOMpAaMMy CUrHana no
BEPTUKANM, U 3TO MepeMelleHne KannbpoBaHo. B cTpoke cocTossHMA (pacnonoXEHHOM B HUXKHEN
NeBon 4yacTu 3KpaHa, puc. 8-1) oTobpakaeTcs 3HaA4YeHME CMeLLeHUs, MeHsKLWeecs npu nosBopoTe
perynatopa. YpoBeHb CMelleHMS YyKa3blBaeT KaK [asieko YypoBeHb 3eM/IN CUrHasa HaxoauTcs oT
LeHTpa 3KpaHa. Mapkep ypoBHS 3€M/IM Ha JIeBOM CTOPOHE 3KpaHa nepeMmeliaeTcs B COOTBETCTBMU C
AenctemeM perynsatopa. [ns Bo3BpaTa K HY/IEBOMY CMELLEHUIO IMHUU pa3BEPTKM HaXaTb Ha Pyu4Ky
perynatopa npu 3TOM MNOJIOXEHWE OCLUMANOrpaMMbl MTHOBEHHO BEPHETCS K HYJ/0. DTOT pPexum
YCKOPEHHOro nepeksyeHns oCobeHHO nosie3eH, Koraa MosioXKeHue OoCUMINorpaMMbl HaxoauTcs
JaneKko 3a 3KpaHoM, U HeobXoanMO HEMe /IeHHO BEepPHYTb ero K LeHTpY 3KpaHa.

8.1.2 N3MeHeHune ko3 PrLumneHTa OTKJIOHEHUSA

N3MeHeHne KoadduumeHTa OTKNOHEeHU (BepTUKaNbHOM YyBCTBUTENbHOCTU) OCYLUECTBASETCH
npu nomowm perynatopa BOJIbT/AEJ1, Tekywee 3HadyeHne Ko3ddUUMEHTA OTKIIOHEHMUS
oTobparkaeTcs B CTPOKe COCTOSIHMSA Ha aKpaHe ocuumnnorpada (puc. 8-1).

Ons nameHeHnsa KoadbduuneHTa OTKIOHEeHNS Heobxoanmo:

HaxaTb kHonky KAH 1 nnn KAH 2;

Mpn 3TOM Ha 3KpaHe NoABUTCA MeH dYHKUMOHaNbHbIX KHOMNOK, n KaHnan 1 (KaHan 2) 6yaet
BK/IIOYEH (MM OCTAHETCS BK/IKOYEHHbLIM, eciin 3To 6bIS10 caenaHo paHee);

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

S50.0mV~ 1.288en

Puc. 8-1 Ctpoka coCTossHUA
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8.1.3

Ucnonb3oBaHMe 3KpaHHOro MEHI0 KaHaJsla BepTUKAJIbHOI0 OTKJ/IOHEHMSA

MpoGHKE

K

v

Mz mToka

MeHto

KoMMeHTapum

Boibop cBaA3n Bxoga. Bo3moxeH BbibOp oaHOro m3 Tpex coctosaHuii — AC, DC u
3eMns.

AC - BnokupyeTcs coCTaBNsAOLWYH MOCTOSSHHOIO TOKa BO BXOAHOM CUrHane.

DC- [lponyckatoTca obe cocTaBnsdlowne U MNOCTOSHHOrO W MNEepeMeHHOro Toka
BXOAHOIo CMrHana.

3emna - OTkNOYaeT BXOAHOW curHan ot Bxoaa ocuunnorpada m 3aMblKaeT BXOA
ocumnnorpada Ha Kopnyc npmbopa.

MHBepcMs BXOAHOrO CUrHana. BkOUYEHME UNM  BBIK/IIOYEHME  UHBEPCUU
OCYLLECTBNAETCA KHOMKOW cnpaBa. AKTUBHbIA pPEXWUM BblAeNeH KBaApaToM.
MNpuMeyaHue: [Mpu coxpaHeHMn OPMblI CUrHana, CUrHan coxpaHsieTca 6e3
MHBEPCUN

[MlpaBHMKE

Bbibop koapdumumeHTa geneHns BHewHero npobHmMka, HeobxoauM Ans KOPPeKTHOro
pe3ysibTaTa aBTOMAaTUYECKUX UIN KYPCOPHbIX N3MEpPEHUA.

Nnn BknIoyeHMe TOKOBOro npeobpasoBaTenss C HaACTpoOMKoW KoadduuMeHTa
npeobpasoBaHuns

= Bbi6op koadpduLumneHTa aeneHns BHelwwHero npobHuka
1

Mz mToka

BkntoyeHune / BbikOYEHME TOKOBOro npeobpasosaTens

HacTtpoika koadhduumeHTa npeobpasoBaHus

Boibop orpaHumyeHmss nonocbl nponyckavusa (MIM) kaHana BepTUKanNbHOro
OTKJTOHEHWS.

Bkn - OrpaHuymBaeT LWWMPUHY NOMOChblI MponyckaHua kKaHana go 20 Mlu ans
YMEHbLUEHNS WYMOB 3KpaHa.

Bbikn - lNonHag nonoca NnponycKkaHus.
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8.1.4 CBsi3b KaHaJ1a no BxoAy

Echm Ha Bxop ocuymnnorpada nocTtynaer CurHana C  MNOCTOSAHHOW COCTaBnsowen, To
ncrnonb3oBaHue pexumma csasn AC Mo3BONSET MUCKAKUYUTL 3TY COCTaBNAOLWY W3 curHana. Pexunm
cBsa3m DC (cBSI3b NO MOCTOSIHHOMY TOKY) MO3BOJSINT MPONyCTUTb 06e KOMMOHEHTbl BXOAHOIr0 CUrHasna
MOCTOSIHHYIO M nepeMeHHy. Pexum 3EMJIA cnyxuT ANg 3aMblKkaHMA KaHana Ha 3eMai. JTa
yCTaHOBKa OTKJ/IlO4aeT BXOAHOW CUrHasn.

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

1) HaxaTtb kHonky KAH1 ana goctyna K MeH HacTpoek KaHana;

2) Haxmute kHonky H1 ang goctyna K nogMeHto Bbibopa CBA3M BXoAa KaHana;

3) Haxmute kHonky F1, F2 nnn F3, ansa Boibopa COOTBETCTBYIOLLEN CBSA3UM BXOAA.

@ .ooavl 1.28aen

WHaukaTop cBA3M No WHankaTop CBA3M
nepemMeHHOMY TOKY 3aMblKaHWe Ha 3eMnr

Puc. 8-2 MpuMep MHANKaLKMM TUNA CBA3U B CTPOKE COCTOSAHUSA

8.1.5 MHBepcua ocumiiorpaMmmbl

NHBepTMpoOBaHMe OCLUMAIOrPpaMMbl BXOAHOIO CMrHana: otTobpaxeHne Ha 3KpaHe
ocumniorpammbl passepHyTon Ha 180 rpagycos oTHocuTenbHO «0» noTeHumana (NOBOPOT NO
ropmM3oHTaNbHOM OCK 3a4aHHOM MapKepoM KaHana).

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

2) HaxaTb kHonky H2 ans BKAOYEHUS MW OTKIIOYEHNS MHBEPCUM OCLUIIOrPaMMbl.

0.000ns

" 4.60V

Z Whsepcna (2 S en e
D] KA. BLKN 10) ik n . 1] B ek

Puc. 8-3 UuBepcusa BbIKJTHKOMEHA Puc. 8-4 NUuBepcusa BKJZIFOYEHA

8.1.6 Bbi60p koadpdpuumeHTa ocnabneHmnsa npobHuka

1) Haxatb KAH1/KAH2 gns goctyna K HacTpolkaMm KaHana;
2) HaxaTb kHonky H3 ang goctyna K nogMeHio Bblbopa koadbduuneHta ocnabnerus.
3) Ana npobHMKOB AOCTYNHO 4 BapuaHTa KoadduumeHTa 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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0.000ns
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o
Puc. 8-5 Npumep Bbi6opa Ko3pdhunumneHTa ocnabneHnsa npobHMkKa

8.1.7 Bbi60op orpaHMYeHus nonocbl NPONycKaHusA

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

NccnepgosaHne HeEKOTOPbIX CUrHanoB TpebyeT orpaHMYeHust MosocCbl MPOMyCKaHWs KaHana
BEPTMKANbHOIO OTK/IOHEHUS.

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

2) Haxatb kHonky H4 ang BKIOYUEHUSA WKW OTKJTIOUEHUS OrPaHMUYEHUS NOOChl MPONyCcKaHus.

8.2 MaremaTudeckue pynkuuu u bI1d

MaTteMaTuyeckme pyHKUWM BKOYAOT B cebsl CNnoXeHne, BblYMTaHUE, YMHOXEHUE, aAeneHune
n 6bicTpoe npeobpazoBaHue dypbe (FFT (BM®P)) ana curHanos kaHanoe KAH 1 u KAH 2 . PesynbTaTt
MaTeMaTUUYECKMX OENCTBUN MOXET TakKXe OblTb M3MEepeH C MOMOLbI0 AENEHUN CEeTKM WM Kypcopa,
aBTOMaTU4YeCKME M3MEpEeHUs ANs MaTeMaTMdeckmx (GYHKUMIN He BO3MOXHbI. [Mpu Bblbope pexuma
BMN® Ha skpaHe aBTOMaTM4YeCKM OTK/IIOYAOTCS OCUMANOrpaMMbl C KaHanoB 1 M 2, U OoCTaeTcs TOJSIbKO
nsobpaxeHue cnekTpa curHana.

hda T & M
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MeHto KoMMeHTapum

Bbibop UcTOYHMKA 1 ANS BbIYMCIIEHUS MaTeMaTUYECKNX PYHKUNI

cnoXxuntb NCTouyHUK 1 n UCTOUHMUK 2
Bbl4eCTb VICTOYHUK 1 n3 NCTOUHMKA 2
YMHOXUTb NCcTOYHMK 1 Ha UcTOYHMK 2%
pasgenntb NcTtouyHmnk 1 Ha UCTOYHMK 2%

Bbi6op MCTOUHMKA 1 AN BbIYMC/IEHUSA MAaTEMATUYECKUX DYHKLMIA

*[laHHble MaTeMaTU4YecKMe onepauum Npou3BOAATCA He C abCoNTHbIMM BeJIMYMHAMMU
otrcyetoB AL, nonyyeHHbiMM B pe3sysibtateé OUM(PPOBKM CUrNHaNa, a C YUCIOBbIMMU
HOMepaMM1 ypoBHel kBaHToBaHua ALM , nony4yeHHbIMU B pe3ynbTate ouncdpoBKU CUTHaNa.

8.2.1 BbicTpoe npeo6bpa3zoBaHue dypbe

BNM® (buictpoe npeobpazoBaHme dDypbe) - [lpeobpasoBaHue GOpMbl CUrHana peanbHOro
BPEMEHW B CreKTp curHana. Pexum BI® no3sonseT HaUTU YacCTOTHble KOMMOHEHTLI (CNEKTP) CurHana
BO BpeMeHHoW obnactu. Pexum BIMO® ncnonb3lyeTtcs aAns npocMoTpa Cneayrowmx TUNoB CUrHasnoBs:

e  AHa/N3 rapMOHMYECKUX COCTaBAAOLWMNX B CETAX NMUTAHUSA;

e UM3MepeHMe rapMOHMYECKNX COCTABAAIOWMX U UCKAXKEHUN B CUCTEMAX;

e OnpepeneHne xapakKTepuUCTUK LIYMOB B UCTOYHMKAX NOCTOSIHHOIO Harps>XeHus;

e TecTupoBaHMeE UMMYIbCHOrO OTKAMKA MUALTPOB U CUCTEM;

e AHanus subpauuu.

Onsa ncnonbsoBaHus pexunma bMNoO HeobxoAMMO BbINOAHUTE CAeaylolne 4encTBus:

e  YCTaHOBUTb UCTOYHWK CcMrHana (BO BpeMeHHOM obnactu);

e Otob6pasntb cnekTtp bMNo;

e BbibpaTb TMN okHa BMN®;

e HacTpouTb yacToTy BbI6OpKK AN 0TOBpaxkeHnss OCHOBHOM 4YacTOTbl M rapMOHKUK 6e3

UCKa>XeHUN;

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

e [lpoBecTn naMepeHuns cnekTpa C NOMOLbIO KYpCOpPOB.

NMPUMEYAHMUE.

YactoTta KoTtenbHukoBa (Hankeucra)

MakcuManbHash 4yacTtoTa, KoTopyt 6e3 owunbok MOXET m3aMepuTb UMdpoBOi ocumnnorpad B
peXXnuMe peasibHOro BpeMeHU, paBHAETCS MOJSIOBUHE 4acToTbl AMCKPETU3aunM. DTy 4YacToTy Ha3bliBatoT
yacTtoTor KoTenbHukoBa. CKOpPOCTb perncrpaumm oTCYeTOB ANS 4YacToT Bblwe YacTtoTbl KoTenbHMKoOBA
ABNSAETCS HeAOCTaTOUYHOW, YTO NPUBOANT K UCKaxeHuam BNao.

Mpu MaTemaTmyeckon obpaboTke B cnekTp BM® curHana npeobpasyTcsa 3HaveHus 2048
LeHTpasbHbIX TOYEK CUrHana Bo BpeMeHHoM obnactu. PesynbTupytowmnin cnektp BN® coaepxut 1024
Toukn oT 0 Ny Ao yacrtoTbl KoTenbHMKoOBa.

O6blyHO cnekTp BM® Ha 3kpaHe CKMMaeTcs No ropmsoHTann Ao 250 Toyek, HO C MOMOLLbIO
dyHKUMM MacwTabupoBaHus BIM® MOXHO pa3BepHyTb cnekTp, 4Tobbl 60nee noapobHO OTO6pa3uTb
€ro KOMMOHEHTbI B Ka)xaolh n3 1000 Touek faHHbIX.

OTknuk ocumnnorpada No BepTUKaNM MMeeT MeANIeHHbI 3aBan Bblle MOJSI0Cbl MPOMNyCKaHms
(150 MI'y nnm 250 MIy, B 3aBUCMMOCTU OT Moaenu, mnn 20 My, kKoraa BK/IKOYEHO OrpaHMYeHue
NonoChkl NponyckaHmsa). TaknmMm obpasom, cnekTp BIM® MoxeT cogepxaTb akTUYeCKy MHGOpMaumio
0 YyacToTax Bbile NoA0Chbl NponyckaHus ocuumnnorpada. OgHako aMnNanTyaHble 3Ha4YeHus B6aAM3n nam
BbILLE MOMOChI NPONYCKaHUSA HE MOTYT CUHMTaTbCS TOYHbIMU.

Ons [OCTMXEHUSA BbICOKOM TOYHOCTM aMMNAUTYAHbIX M3MepeHuin TpebyeTcss CTauMoOHapHOCTb
BXOAHOrO0 CUrHasa B 30HE MHTepeca. DTO O3HayaeT, YTo B npefenax 30Hbl MHTepeca napaMeTpbl
BXOAHOro curHana (Takue Kak 4yactoTta M aMnanTyaa) He AO0SKHbl MMeTb 3HAUUTESNIbHbIX OTK/IOHEHWUIA.
LLnpnHa 30HbI MHTEpeca AO/HKHa COCTaBNsATb He MeHee O4HOro nepuoda Ha4vanbHOM 4acToThbl.
CooTBeTCTBEHHO B npegenax 30Hbl MHTepeca A0J/IKeH coaepXaTbCs, Mo KpaHeN Mepe, OAMH Nepuoj
N3MepsaeMOon rapMOHUKMN.

OkHO: Bbibop oKHa onpegenseTcs XapakTepUCTUKaAMWU BXOLHOIMO CUrHana, KoOTopbIn
HeobXxoaMMO MCccnenoBaTh, @ TaKXKe XapaKTepuCcTukaMm yHKUMM OkHa. BbiI6Op OKHa CHMKaeT yTeuky
yacTtoT B criekTpe BMN®. Mpn BbiNoMHEHUN 6bICTpOro npeobpasoBaHus Pypbe npeanonaraeTcs, 4To
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BPEMEHHOM CuUrHan noBTopsieTcs 6eckoHeyHo. [ uUenoro 4mcna UMKIOB BpPEMEHHOM curHan
HayMHaeTCs M 3aKaH4YMBAETCS Ha OAHOM M TOM Xe YpPOBHE U B (DOpMe CMrHasa OTCYTCTBYOT pa3pbiBbl.
Mpn Heuenom 4ymcne LMKIOB BO BPEMEHHOM CUrHasie HavasibHasi U KOHeYyHass TOYKN MMelT pasHble
ypoBHU. lMepexoa OoT HadanbHOM K KOHEYHOW TO4YKe NpMBOAWT B pa3pbiBy B opMe curHasna, 4to B
CBOIO o4yepeb NpMBOAUT K MOSIBIEHUIO BbICOKOYACTOTHbLIX MEePexoAHbIX COCTaBMASOLWMX.

NMpnuMeHeHMe OKHa K CurHany BO BpeMeHHOM o6nactu maMeHsieT GOpMYy CuUrHasa TakuMm
06pa3oM, 4TO HayasbHOE W KOHeyHoe 3HadeHune cbamxalroTcsa, B pe3ynbTaTe 4Yero yMeHbLUaeTCs
BeflMYMHa pa3pblBa.

DyHKUMA MaTeMaTU4YeCKMX onepauuii BK/KYaeT 4yeTblpe napamMeTpa okHa BM®d. Tunbl OKHa
onpeaenstoT KOMNPOMUCC MeXAYy pa3pelleHMeM Mo 4acToTe M TOUYHOCTbIO aMMAUTYAHbIX U3MEepPEHU.
Bbibop okHa onpeaensieTca HeO6X0AMMOCTbIO U3MEPEHUS KOHKPETHbIX BEMYMH U XapaKTepUCTUKaMu
NCXOA4HOro curHana.

MpamoyronbHoe okHO/ Rectangle: Bbi6bop NpsiMOyronbHOro
OKHa. DTO OKHO MOoAXOAWT AN CUIHanoB, HE MMEKLWNX pa3pbiBOB.
3T0 60AbWNHCTBO CUTHAOB.

OkHo Blackman/bnakmeHa: OkHO biakMeHa obecneumBaeTt
XYALWY MOrpewHoCcTb U3MEPEHUS MO YacToTe, YEM OKHO XEHHUHra,
HO obecneynBaeT nydwee WUCCNeAOBaHWE CWUrHaNoOB C Masion
aMnNAnUTyaon.

OkHO Hanning/XeHHuHra: Bbibop 3TOro okHa obecneduBaer
60/1blWYI0 TOYHOCTb U3MEPEHMSA MO YaCTOTE, HO MEHbLUYK TOYHOCTb
U3MepeHns No amnamTyae No CPaBHEHMUIO C NMJIOCKMM OKHOM,

OkHOo Hamming/X3MMuHra: Y gaHHOro Tuna oKHa HEMHOrO sydlle
paspelleHme No 4acTtoTe, YeM Y XeHHUHra.

P
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UeHTpanbHble thopma
T 2048 Touvek ™ CHrHana I
TouKM fyaHHeI
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CHrHana

DYHKLIMA OKHA
(K EHHIHI )

|
N |
|
/ \N |
— |~—=  Curnan ncone
BRIMUCTEHIR
thyHKLIN OKHa
_|sne
N

bes MpUMEHEeHNA OKHa

Pa3apbisbl

Puc. 8-6 Ucnonb3oBaHnu pyHKLUUMN OKkHa B BINPD

UckaxxeHusa BMNo

Mpobnembl MOryT BO3HMKaTb, Korga ocuunnorpad perncTtpupyer BpeMeHHOW curHan,
coAepxalnii rapMOHWMKM C 4YacToTamMu Bbllwe 4actoTbl KoTenbHukoBa. CKOpPOCTb perncrpauum
OTCYETOB AN 4acToT Bbiwe 4acTtoThl KoTenbHWKOBa ABMASETCA HEQOCTaTOYHOM. DTO MNpUBOAWUT K
NOSIBNEHUIO 3epKasibHbIX HWU3KOYACTOTHbLIX FAPMOHMK OTHOCUTENbHO 4acToTbl KoTenbHukoBa. Takue
napasuTHble TAPMOHUKWN Ha3bIBAKOT UCKAXEHUSIMU.
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MckaneHHbIe YacToT bl tBakKTHECKNE

t_-’:/ HACTOTRI

Puc. 8-7 UckaxxeHue yacrtoT B pexxume bNo

YcTpaHeHne UCKaXKeHUm

[Ons ycTpaHeHus nckaxenun nonpobyite NnpuMeHnTb cneayrowmne Mepbl:

e C nomowb pydykn Bpems/gen 3apante 6oslee  BbICOKOE 3HAYEHME  4acToOThbl
avckpetnsaumm. Tak Kak C yBeIMYEHWEM 4acToTbl AMCKPETM3auunn YBEMYUTCSH 4vacToTa
KoTenbHWKOBa, NCKaXeHHble rapMoOHWUKKN 6yayT oTobpa)xkaTbCA Ha NpaBWMiIbHbLIX YacToTax.

e FEcnM Her HeobXoAMMOCTM NpoOCMaTpuBaTb rapMoHWKM Bblilwe 20 Mlu, BKAWYMUTE
orpaHMyeHue noaocChl NponycKaHus.

e [lpMMeHUTE BHEWHUA DUABbTP K UCXOAHOMY CUrHany, 4Tobbl OrpaHM4YnTb AMAnasoH ero
rapMOHWK 3Ha4YeHNEM Hmxe 4yacTtoTbl KoTenbHMKoBa.

e OnpepgenuTte NnapasuTHble FAPMOHUKN N UTHOPUPYINTE UX.

e lcnonb3ynTe cpeacTBa ynpaBfeHUs MacwTaboM UM Kypcopbl ANS  YBENMYEHUS U
BbIMOJSIHEHUSA U3MEpPeHNI B cnekTpe brNo.

e CurHanbl, MMelLlMKne COCTaBMSALWYIO MNOCTOSHHOrO TOKa WM CMeleHWe, MOryT cTaTtb
NPUYNHON HEBEpPHOM amnauTyabl pesynbtata FFT (BMN®). Ona Toro 4tobbl yMeHbLUTb
BIUSIHWE COCTaBASIOWEN NOCTOSSHHOrO TOKa, BK/OYUTE CBA3b C UCTOYHWMKOM CUrHana no
nepeMeHHoMy ToKy (3akpbiTbit Bxog AC).

e UYT06bl YMEHbWUTb BAUSAHME 6e/0ro wyma m noMex AMcKpeTusaumu Ans nepumoamyeckmnx
WX OAHOKPATHbIX  CUrHanoOB, YCTAHOBUTE  pEXUM  yCpeAHEeHUs  perncrpauum
ocumnnorpada.

e [na oTobpaxeHusa Ha 3kpaHe pesynbTatoB FFT (BM®) ¢ 6onbwuM AMHAMUYECKUM
Anana3oHoM wucnonb3ynte wkany dBVrms (abBadgd). Wkana dBVrms (obBadd) ans
BbIBOAA Ha 3KpaH UCNOMb3yeT norapmdpmmyecknin macwtab.

YnpaBneHue pexnmom BINO ocylwecTsBngeTcsa ¢ 9KpaHHOro MeHIO U UMeeT BUA:

MeH10 KomMeHTapuu

Bbi6bop pexuma 6bicTporo npeobpasosaHne Oypbe

Bbibop kaHana 1, 2 B kadectBe uctoyHuka FFT (BMNo)

Bbibop okHa ans FFT (BMN®)

X3 MMWHT a

Bbibop nnHenHon nnm norapudMmnyeckKon Wwkasnbl
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Bbibop 3HaueHna macwTtabupoBaHmsa cnektpa B 1, 2, 5 nnan 10 pas.
MepemelleHne 3HadyeHUs LEHTPasbHOMW YacToTbl OCYLLECTBASETCS perynsitopom
BpeMeHHon 3aaepxkn (FOPU3 CMELLEHME).

8.3 OpraHnsl ynpaBjieHHs] KaHAJA TOPU30OHTAJBLHOI0 OTKJIOHEHHS

Ocumnnnorpad otobpaxaeT curHanbl, NCNOAb3YS CETKY C rOPM30HTasIbHbIM MacwTabom Bpems
Ha AeneHue. MNOCKONbKY BCE aKTUBHblE OCLWANOrpaMMbl UCMOMABb3YHOT OAHY M TY >XXe BPEMEHHYI0
pa3BepTKy, TO Npubop oTobpa)kaeT TONbKO OAHO 3HAYeHWe AS1 BCEX aKTMBHbIX KaHanoB, Kpome
cny4yaes, Korga ucnonb3yeTcs yBennyeHme pparmMeHTa (PaclumpeHmne) nam nonepemMeHHbIn 3anyck.

[Opu30oHTanbHble 3/EMEHTbl YMpPaBfieHUS MOryT W3MEHATb rOpM30OHTaNbHble MacwTab u
NonoXxeHne ocumniorpamm. NopM3oHTaNbHbIN LLEHTP 3KpaHa — BPEMeHHas To4yka Havasna oTcyeTa ans
ocumnnorpamm. MNsmeHeHMe ropusoHTanbHOro MacwTtaba nMpuBOAMT K PaCTArMBAHMIO MM CXKATUIO
OCLMNIOrpaMMbl OTHOCUTENBHO LIEHTpa 3KpaHa. Perynstop ropM3oHTasIbHOro MOJIOXEHUS U3MeHSseT
NONIOXEHNEe OCLMAN0rpaMM OTHOCUTE/IbHO MOMEHTa 3anycka.

FopusoHTasbHbIE peryssTopbl

BEMA/OEN (c-Hc) - YctaHoBka Tpebyemoro KoadduumeHta passepTkun. Ocumnnorpadbi
cepun AKNM-4122 aBTOMaTU4YECKM onpeaensieT 4actoTy AMCKpeTM3auum ncxoasa n3 yCTaHOBIEHHOIMO
3HayeHus koadpduruneHTa pa3BepTKu.

roPU3 CMELLEHME - n3MeHseT ropusoHTasibHOE MONOXEHUE OCUMII0rpaMM BCEX KaHasnoB
(BKNtOYas KaHana MateMaTukn). YyBCTBUTENIbHOCTb 3TOM0 perynaropa MeHsieTCs BMecCTe C USMEHEHMEM
ONNTENBHOCTU pas3BepTKW. HaxaTue Ha pyuyKy 3TOro perynstopa cbpacbiBaeT CMelleHMe MOMEeHTa
3anycka (trigger offset) 1 Bo3BpalwaeT ero K rOpu30oHTa/IbHOMY LIEHTPY 3KpaHa.

FOPU3 - nepexon K 3KpaHHOMY MEHI0 KaHasia ropu3oHTasIbHOr0 OTK/IOHEHMS.

MeHto KoMMeHTapum

FnasHoEe OTobpa)keHne ocLUMNNOorpamMM Ha OCHOBHOM pa3BepTKe.

BikntoueHne pexuMma BblAeNeHUs 30Hbl PacTsHXXKU. 30Ha pacTaXKW BblAesieHa ABYMS
BEpTMKaNbHbIMKW  KypCOpaMmwu. MNepemelleHne  KypcopoB MO  FOPU3OHTaNu
ocywectensetrca perynatopom FOPU3 CMELWWLEHME. lV3MeHeHWe pa3Mmepa OKHa
pacTsXXKU OCYLLEeCTBASETCH BpalleHneM perynstopa BPEMA/OEN.

Pactsaxka BblgeneHHOro oKHa.

8.3.1 OcHOBHas pa3BepTKa

HaxaTtb H1 pansa Bbibopa cTpoku - naBHoe B 3ToM pexume perynsatopel FOPU3
CMELLEHUE » BPEMA/AOEJNT npegHa3sHayeHbl A0S HACTPOMKM  OCHOBHOIFO OKHa (OCHOBHOM
pa3BepTku). Ha skpaHe oTobpaxaeTcs ocumnnorpaMma, M uHGopMaumss B CTPOKe COCTOSIHUS B
HMXHEN YacTu 3KpaHa, KaK yKa3aHo Ha pucyHke 8-8.
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Puc. 8-8 Pexnm OCHOBHOW pa3BepTKU

8.3.2 DyHKUMSA BblAesIeHUSA OKHa

Haxate H2 pana Bbibopa pexuma  YcraHoBka OkHa. Ha skpaHe oTo6pasnTca y4dacTtok
ocuMmnorpaMmbl  Mexay ABYMS BepTMKasbHbIMW Kypcopamu. [lanee C MOMOWbIO perynsatopos
BPEMA/AOEN »n TOPU3 CMELWUEHME BbibpaTb pa3Mep OKHa MO ropu3oHTaaAM W Mecta Ans
npocmoTpa. lMpu BpaweHnn perynsstopa BPEMSA/OEJ1 BneBo — pa3Mep OKHa yBE/WMYUBAETCH, Npwu
BpaleHUn BrpaBo — yMeHbllaeTcs. B pexume YctaHoBka okHa perynstopoMm FOPU3 CMELLEHUE
MOXXHO nepeMelaTb 3a4aHHOEe KypCopaMm OKHO NO rOpU30HTasIbHOW BpeMeHHOoM ocu (cM. Puc. 8-9).

0.000ns

¥ ; 1. 460V

@s.00mve  0.00aen : [ — ]
Lerenass

Puc. 8-9 PexuM BblaeneHns okKHa

8.3.3 PacTtsa)kKka Bbiie/IeHHOIro OKHa

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

onpeaenseMblii NONIOXKEHNEM BEPTUMKaANbHbIX KYpCcOpoB 6yAeT pacTaHyT Ha NOJHbIA 3KpaH (cM. Puc. 8-
10).
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Puc. 8-10 YyacTok ocumanorpaMmmbl B pexxmme OKHO (pacTs)kka OKHa)

BaxkxHble 3aMeYyaHus Mnpu yBeIUYEHUN d)DaFMeHTaZ

Pexxnm yBENNYEHNE d)parMeHTa MO3BONIAET pacCTArMBaTtb Ha BCHO WUPUHY 3KpaHa Y4YacToK
OCHOBHOIM0 OKHa ocuWaorpaMMbl. JOCTYNHO MCMNOMb30BaTb (MYHKUWUIO yBenMdeHus dparMeHTa ans
NoKanmsauuMm M ropu3oHTasIbHOro pacTarmMBaHMs ydacTka 6a30BOM OoCUMIIOFpaMMbl C Lenbio bonee
aetansHoro (npu 60nee BbICOKOM IOPM3OHTA/IbHOM pas3pelleHnn) aHanusa curHana. Ucnonbsyinre
yBennuyeHme dparmMeHTa ANa pacTsarmBaHusl ydactka 6asoBoi ocumnnorpammbl, 4yTobbl yBUAETH
6onbwe konmnyecTtBo pgetanen. HyXHO y4yuTbiBaTb, YTO YCTaHOBKA rOpPM30OHTaNbHOro MacwTtaba
PacTSAHYTOro yyacTtka He MoXeT 6biTb 60/blle ANUTENBHOCTM pa3BepTKK 6a30BOM OCUMIOrPaMMBbl.

Ons  n3MeHeHMs Tropu3OHTanbHOro MacwTtaba 6a30BoK ocuuinorpammbl  HeobxoamMmo
BbIK/TIOUUTb PEXNM yBenudeHns parMeHTa.

8.4 OpraHnsl ynpaBjeHusl 3anmyCcKOM pa3BepTKH (CHHXPOHHU3ANMeil)

CucrteMa CUHXpOHM3aUMKM onpeaenseT MOMeHT BpeMeHu 3anycka cbopa uHopMauum o
BXOAHOM cCurHane u otobpaxeHunm ero B BWAe oOcuUMANOrpaMMbl Ha 3KpaHe. [lpy npaBubHOM
HaCTpOMKE CUCTeMbl CUMHXPOHM3auMM BMecTo HectabunbHoro curHana, 6yaer HabnwpaTbcs
ycTonumeoe otobpaxeHue ero opmsil.

C HavanoMm cbopa AaHHbIX, ocumnnorpad perucTpupyeT AaHHble A8 O0TobpaXKeHus curHana c
NeBOi CTOPOHbI OT TOYKWM 3anycka, W OXuaaeT Hayasa BbINMOJHEHWS YCNOBMI CUMHXpOHM3auuu. [o
3TOr0 MOMEeHTa ocuunnorpad HenpepbiBHO BbINoNHAeT cbop pAaHHbIX. [locne obHapyxXeHus
BbIMOSIHEHUSA YCIOBUIM CUHXPOHM3aumm, ocumnnorpad HauymHaeT cobupatb M oTobpaxkaTb AaHHble C
NpaBol 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 CUrHasa ANs HaCcTPOWKWM 3anycka.
Haxxatne Ha perynatop npom3BoAUT ObICTpYlO YCTaHOBKY HYJIEBOrO YPOBHS 3anycka, T.e.
MIHOBEHHOIO BO3BpaTa K «0» 3HayeHuto.

50%: KHOMKa A/ YCTAaHOBKW 3HA4YeHUs HanpsXXeHusa 3anycka Ha YpoBeHb CcepefuHbl
pa3Maxa curHana.

®OPC 3AMN: kHOMKa akTueauum npuHyauTenbHoro cbopa wuHdOpMauum He3aBUCUMO OT
BbIMOSIHEHUSA YCOBUIA 3anycka ocumnnorpada, o6blYHO MCNOAb3YeTCs A/ HAaCTPOMKKU MpU pexmnmax
3arnycKa »Aayuwmnu u OQHOKPAaTHbIMN.

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

8.4.1 MeHI0 CUHXPOHU3aALUM

TepMuHONOrua npoLecca sanycka
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3artyck
Puc. 8-11 YpoBeHb 3anycka

3apep)xKka 3anycka - BpeMs, B npeaenax KOTOPOro MOXET perysvpoBaTbCs 3anyck,
HauynHasa C HyneBoro 3HadeHus. NonoxeHne MOMeHTa 3anycka MOXHO perynuposaTb oT 0 4o 100%
npeanycKoBOro uHTepeana (cneesa Hamnpaso MO CETKE), UNU B AENEHUAX BpeMeHHoN wkanbl (0T 0 go
10000), oTcunTbIBAEMbIX OT MOMEHTA MyCKa.

Bup cBA3M - cnocob NOAKIIOYEHMS CUrHaNa Ha BXOA CXeMbl 3amnycka

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

HaknoH ((PppoHT) - HanpaBneHume nepexoda 3aryCKaloWero Hanpsi>XeHus, Nno KOTOpOoMYy
OCYLLECTBASAETCH 3anycK.

HaxaTtb kHonky MEHKO 30Hbl 3AMYCK. Ha 3kpaHe nosBuTCca MeH (YHKUMOHANbHbIX
KHOMOK, NMoKa3biBas BO3MOXHbl€ YCTAHOBKW CUCTEMbI 3anycCKa (I'IO YMO4YaHUIKO BKJ/1KOYEHA
CUMHXpOHM3aUKNs No GppoHTY).

MeHto KoMMeHTapum

Bbi6bop BMAA CMHXPOHM3ALMMN N TUNA 3anycka (NonepeMeHHbIn NN OAUHOYHbIN)
DpoHT

Bbi6bOp UCTOYHMKA CUHXPOHU3ALUN
aH ]

-

Bbl60p Bnaa CBA3UN CXeMbl CUHXPOHUN3aLUNnN

—

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

Bbibop pexxrMMa 3anycka pa3BepTKU U YCTAHOBKA yAepXaHus

8.4.2 Tun 3anycka

Ocuunnorpacd uMeeT ABa TMNA CUHXPOHU3aALMN: OAUHOYHAsA U NonepeMeHHas.

B 04MHOYHOM peXxxnMe 3amycK OCYLLEeCTBASETCS NO OAHOMY M3 Bbl6paHHbIX UCTOYHMKOB. Koraa
BblbpaH momnepeMeHHbIN 3anyck, MCTOYHUKAMWU 3anycka sIBAsoTcs oba BepTuKanbHbIX KaHana. DToT
PeXMM MOXHO WCMONb30BaTb A/ WCCNEeAOBaHUA ABYX HE3aBUCMMbIX CUFHasOB Ha pasHbIX
KoadhdpurUMeHTax pa3BepTKU AN KaXAoro KaHana. Bo3MoXHO BbibpaTb passiMyHble YCTaHOBKMU
PEeXMMOB 3amnycka AN KaXAoro KaHana - 3anyck no @dpoHTy, MO 3aAaHHbIM MNapaMeTpam
ANNTENbHOCTU UMNynbca, TB-CUHXPOHM3aUMs, MO CKOPOCTU M3MeHeHusi. NHdopMaumns 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 CUHXPOHMU3aLUMN;
2) Haxatb H1;
3) B oTkpbiBweMcs ¢dyHKUMOHaNbHOM MeHi Haxatb F1 gna Bblbopa pexumma o4MHOYHOro
3anycka, HaxaTb F2 gns Bbibopa pexunma nonepeMeHHOro 3amnycka.

8.4.3 Pe>xnmbl paboTbl pasBepTkM U (pyHKLMN BPEMEHU yaep >XaHnA

Pexxum pa3BépTku onpenensieT noseaeHne ocumnnorpada BCe OCTanNbHOE BpeMS OT/IMYHOE OT
MOMeHTa 3anycka. Ocuumnnorpad npeanaraer TpUM pexmMma pa3BepTKU: aBTOMATUYECKWUI; XAYLWA n
OAHOKpAaTHbIN.

ABTO: 5TOT pexuMm pa3BepTKM Mo3BoJsSeT ocuunnorpady perucTtpupoBaTth Aaxe Te CUMrHasbl,
KOTOpble He COOTBETCTBYIOT YC/A0BMIO 3anycka. [lpy  OTCYTCTBMM  MYCKOBOro CurHana
COOTBETCTBYIOLLErO yCNOBMAM 3anycka ocunnnorpad yepes onpeaesieHHbln nepmos (Kak onpeaeneHo
HaCTPOWMKOM ASINTENBHOCTU pa3BepTKM) NpoM3BeAeT camo3danyck. B cnyuyae Takoro ¢opcMpoBaHHOIo
3anycka npouecc oTobpa)keHuMs OCUMANoOrpaMMbl Ha 3KpaHe HMKaK He CBSA3aH C CaMUM CUrHasoMm,
MOSTOMY €C/IM MOSIBASIETCS AENCTBYOLWMIA MYCKOBOM CUrHas, TO n3obpaXXeHne Ha 3KpaHe CTaHOBATCSH
ctabunbHbIiM. Jliobol akTop, BbI3blBAKOWKNIA HecTabunbHOCTb OpMblI CurHana, MoxeT ©ObITb
obHapyXeH B pexuMe aBTOMaTU4YeCKOro 3amnycka, HanpuMmep, Npu MNpoBepKe BbIXOAa MWCTOYHMKA
nUTaHMS.

NMpumMmeuvaHue: npu YyCTaHOBKE T[OpPU3OHTasbLHOW pas3BepTkKn MeaneHHee 50mc/pen,
aBTOMaTUYECKMN PEXMM He NO3BONSET ocumnniorpady pearmposaTb Ha BXOAHbIE CUIHaNbI.

XKAYINN: XKAYWMA pexuM nepeBoauT ocuunsiorpad B pexumMma OXuAaHWsS BbINOSHEHUS
YCNOBUN CUHXpOHM3auMn U ocumnnorpad 6yaet pernctpuposaTb (GOpPMY CUrHasAOB TONbKO Mpu
BbINOIHEHUN YCIOBUIM 3anycka. MNpun OTCYTCTBMW 3TUX YCIOBUI ocumnnorpad XAET UX MOSABAEHUS U
Ha 3KpaHe CoXpaHsAeTcs npeabliaywas ocuuanorpamMma, ecnm 3To BO3MOXHO.

OAHOKPATHbIN (Single): B pexume OAHOKPATHOrO 3afycka MOCAe HaxaTusi KHOMKM
MYCK/CTOM/RUN/STOP ocumnnorpad >XAET BbIMOMHEHUSA YCIO0BMIK 3anycka. [pu uXx BbIMOJIHEHUN
ocumnnorpad peructpupyet oaHy ¢dopMy curHana wm octaHasnmpaeTcs. NOBTOPHbIN OAHOKpPaTHbLIN
3anyck BO3MOXEH nNpu Haxatum Ha kHonky OAHOKP/SINGLE.

Onsa Bbibopa pexmma paboTbl pa3sBepTKM NAaBHOM MEHH CUMHXPOHM3auWK, He3aBUCMMO OT
BbI6GpaAHHOrO BMAA CUMHXPOHM3AUMKW HaxaTb KHOMKYy HS5, B OTKpbIBLUEMCA MOAMEHID MEHI0 HaxaTb
coTBecTBYytowyto kHonky F1...F5, ons Bbibopa COOTBECTBYHOLLENO pexnma paboTbipa3BepTKy.

F1
F2
acns F3
F4
F5

Ecnu usMmepsembli curHan MMeeT CoXHy dopMy (C AByMsa wmnm 6onblie 4vactoTamum unum
nepuoaamMu MNOBTOPEHUNA), TO perysMpoBKa YpOBHSA 3anycka He MoxeT obecneymTb yCTOM4YMBOro
n3obpaxeHms curHana. B aToM cnyyae yCTOMYMBOM CUMHXPOHM3ALMW MOXHO [06UTbCS, WUCMOb3ys
perynmpyemyto 3aAepxKy 3anycka pasBepTku (anbTepHaTUBHOE Ha3BaHMe - (QYHKUUSA yaepXaHus).
Ha Puc. 8-12 BBepxy m3obpaxeH curHan croxHon ¢opMbl, B 3TOM Clyyae gaxxe npu yCTOW4YMBOM
CUHXpOHM3aUMK, Ha wusobpaxeHun O6yaeT nepekpbiTMEe [ABYX CWUrHanoB, BCAeACTBME TOro, 4TO

32



KaXabl 3anyCcK pasBepTKM MNpPUXOAUTCS Ha pas/indyHble nepuoabl BpeMeHW. 3HavyeHue BpeMeHU
HoldOff/Yaep>xaHne, B 3TOM ciyyae, MUMEET HyJ/ieBOe 3HadeHue.

Ha Puc. 8-12 BHM3Y n306pa)keH TOT XXe CUrHan, HO C M3MEHEHHbIM 3HaudeHue yaepXXaHus
(BpeMeHeM 3agepXXKM 3anycka pa3BepTKM), B 3TOM C/lydae CUHXpOHM3auums OyaeT ycTomumeon, a

n3obpaxeHne 6e3 nepekpbITUS.

|‘ MepHon cHrHana '| Yaci curHana
HHMHTHPYERbIE Ha

A JKPaHe

UL UL

Xon paseeprim

i
' ,ﬂ,l'IMTeJ'IbHOch,I
PEryAMPYIMPYEMERA
Py4koit HOLD OFF

i b

Puc. 8-12

NS yCTaHOBKWM BpPEMEHU HyAepXaHusa HeobxoanMo:

1) Haxatb kHonky MEHIO 30Hbl BAMYCK a1 goctyna K MEHIO CUHXPOHM3aUWUu;

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

3) Haxatb F4 u Bpawas perynatop YCTAHOBKA, nponsseante yCTaHOBKY BPEMEHMU
yAepxaHusa (amanasoH yctaHoBkm oT 100 Hc go 10 c);

4) [Ons cbpoca yCTaHOBNEHHOro 3HAYEHUS BPEMEHU YAEPXAHUA HaXaTb KHoMKy F5.

8.4.4 Buabl CMHXpOHU3aUun

Ocuunnorpad nmeet 4 Buaa CUHXPOHU3ALNN:
e [lo dpoHTY

e [lo 3agaHHbIM NapameTpam AANTENbHOCTU MMMYJbCa
e TB CMHXpOHM3aUuA
e [lo ckOpOCTUN U3MeHeHUS
e [lonepeMeHHbIN 3anyckK
®poHT CUHXpOHM3aumMsa no GpoHTY, 3anyCK CXeMbl CMHXPOHM3ALMWN MPOUCXOANT B

MOMEHT NnepeceyvyeHnda CMrdaJioM 3agaHHOro ypoBHsa 3anycka.

CUHXpOHM3aUMs MO YCNOBUSIM ANUTENBHOCTM WMMynbCa, 3anyck CXeMbl
NMnynbc CMHXPOHU3AUMN MNPOUCXOAUT B MOMEHT, Korga ANUTENbHOCTb WMMyfbCa
COOTBETCTBYET 3afaHHbIM cneunduryeckmM yCnoBusim.

CUHXpOHM3aUmNa TeNneBU3MOHHbLIM CUrHasioM. 3arnyck passBepTku anga TB

B
CUrHana npoucxoauT Mpu yAOBNETBOPEHWM CrieumanbHbiM ycnoBuam TB-
CUIrHana.
CKODOCTE 3anyck ocumnsorpada npoMcxoamT B 3aBMCUMOCTM OT 3afaHHOM CKOPOCTU
P U3MeHeHUs curHasa (HapacTtaHve uam cnag).
8.4.5 CuHXpOHU3aumsa No PpPoHTY

Knaccuuyeckass CUMHXpPOHM3auMs, B 3TOM pexuMMe BO3MOXHO BblbpaTb CMHXPOHM3ALMIO
NOMOXUTENbHbIM (POHTOM WAU CUHXPOHM3AUMUIO oTpuuaTenbHbiM (GPOHTOM. W3MEHUTb BENIUYUHY
YPOBHS 3anycka MOXHO C nomouwbto perynatopa YPOBEHb Ha nepegHen naHenu B 3o0He 3AMYCK.
YcTaHOBKa YpOBHSA 3arycka OCYLLeCTBNSEeTCH BpalleHWeM perynaTopa; HaxaTue Ha perynarop
YPOBHS 3anycKa yCTaHaB/IMBAET YpOBEHb 3anycka B nonoxeHune 0 B.

Ons Bblbopa pexnMma CUHXPOHM3aUUM No PPOHTY, HeEO6X0ANMO:
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1) HaxaTtb kHonky MEHIO B 30He 3BAMYCK;

2) Haxatb H1;

3) Wcnonb3ys perynatop YCTAHOBKA BbibpaTb HE06X0AMMbIA TUM CUHXPOHU3ALMN.

MeHto YcTaHoBKMU KomMeHTapuu

BbI60p MCTOYHMKA CMHXPOHM3AUNK:

KaH1l - BblbOp KaHana 1 B KayecTBe UCTOYHMKA CUIHaNa CMHXPOoOHMU3aumu;

KaH2 - BbIOOp KaHasna 2 B Ka4yecTBe UCTOYHMKA CUTHAla CUHXPOHM3aUNK;

BHew - BblbOp BHEWHeEro curHasa B KayecTBe WCTOYHWMKaA  CUrHana

BHew/5 CUHXPOHU3aLUNHK;

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

CeTb CUrHana CUHXpoOHU3aLMK;
- BblIObOp 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);

HYD - MNMopasneHne HY-coctaBnsawwmx (Ha BXxo4 nocTtynatoT BY KOMNOHEHTbI
CUrHana).
Bbl6op ppoHTa AN CUHXPOHU3AUUN: NOAOXKUTENbHbBIA NN OTpULLATENbHbIN.
Bboibop pexuma 3anycka pa3BepTKM M yCTaHOBKa yaepXaHus (CM. NYHKT
8.5.3

8.4.6 CUHXpOHM3aLUMA NO YC/IOBUAM AJINTENIbHOCTU MMNYJIbCa

Kak pa6oTtaeTt pe>kMM CMHXPOHM3aLMM MO ANUTENIbHOCTH

PexmmM  cuMHXpoHM3aumMum NO  ANMTENbHOCTM  MO3BOMSET  OnpeaenuTb  AJUTENbHOCTb
NOMOXUTENBHOrO WUAM OTPULLATENIbHOIO UMMYsbCa, KOTOPbIA 6yaeT Bbi3biBaTb 3anyck. MOXHO Takxe
3a4aTb AManasoH ANTENbHOCTEN, B Npeaenax uin BHe KOToporo 6yaeT NnpoMcxoanTb 3anyck.

[Ons Bblbopa pexnMma CUMHXPOHM3AUMN N0 YCI0BUSAM ANUTENbHOCTM MMNYbCa, HEO6X0AMMO:

1) HaxaTtb kHonky MEHIO B 30He 3AMYCK;

2) Haxatb H1;




3) Wcnonb3ys perynatop YCTAHOBKA Bbi6paTb HE06X0AMMbIA TUM CUHXPOHU3ALMUN.

MeH10 YcTaHoBKMU KoMmmeHTapui
Bbi6Op MCTOYHMKA CMHXPOHU3ALMN:
KaH 1 - BbI6Op KaHana 1 B KayecTBe UCTOYHMKA CUTHaMa CUHXPOHMU3ALNN;
- BbI6Op KaHana 2 B KayecTBe MCTOYHUKA CUMIHana CMHXPOHU3aLUuu;
Kan 2 BHe
B kayecTBe BMAa CBA3M UCTOUYHMKA CUHXPOHU3ALUM MOXHO BblbpaTh:
DC - CBSA3b MO MNOCTOSAHHOMY TOKY (OTKPbITbI BX0A4);
AC - CBSI3b N0 NepeMeHHOMY TOKY (3aKpbITbIfi BX0A);
BYO - [NopasneHne BY-coctaBnsawowmx (Ha Bxo4 noctynatT HY
KOMMOHEHTbI CUrHana);
HY® - [NopasneHne HY-cocrtasnsowmx (Ha BXxog noctynaiT BY

- |-

KOMMOHEHTbI CMrHana).

Bb|60pa NnoNApHOCTHU nmMmnynbcCa: MNONOXUTENTbHAA Nz
oTpuuaTenbHada.

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

ANVTENBHOCTb UMMYJbCa paBHa... («=»)

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

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

YcTaHoBKa

3Ha4YeHumn
BpaweHneM MHorodyHkunoHaneHoro perynatopa YCTAHOBKA Ha nepegHeli naHenu L30.

OCYLLEecTBNseTcd nyTeM Bbi6Opa COOTBETCTBYIOLWIEr0 MyHKTa WU
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8.4.7

CuHXpoHM3aumsa no napamerpam TB curHana

B 3TOoM pexuma cxemMa CUHXPOHM3AUMKM [JaeT BO3MOXHOCTb CUMHXPOHM3aAUUM MNOJSIHOro

TENEBU3NOHHOIO CUrHana,

Bbl60pa nondapHocTn BWUAOEO CUIrHana,

Bbl60pa CUCTEMbI LBETHOIO

TeneeBnaeHus, soibopa TB-cTpoku, n TB nons.
[Ons Bblbopa pexnMa CMHXPOHM3aUUN N0 YCI0BUAM ANUTENbHOCTU UMMYbca, HeEO6X0ANMO:
1) HaxaTtb kHonky MEHIO B 30He 3BAMYCK;
2) Haxatb H1;
3) Wcnonb3ys perynatop YCTAHOBKA Bbi6paTb HE06X0AMMbIA TUM CUHXPOHU3ALMMN.

BoceCtpokw

YcTaHOBKMK KoMMeHTapui
BbI60Op MCTOYHMKA CUHXPOHU3ALNN:
KaH1l - BbibOp kKaHana 1 B KayecTBe WCTOYHMKA CUrHana
KaH2 CUHXpOHU3aLWUN;
BHew - BblbOp KaHana 2 B KayecTBe MWCTOYHMKA CUrHana
CUHXpOHU3aUNK;
BHew/5 - BblbOp BHELWHEro CcurHana B KayecTBe MWCTOYHMKA CUrHana
CUHXpOHU3aUNK;
- BblbOp BHeWHero curHana, ocnabneHHoro B 5 pa3, B KayecTse
MCTOYHMKA CUTHasa CMHXPOHM3aLUMU.
NTSC
PAL B
bIbOp CTaHAapTa nepefavn TENEBU3NOHHOIO CUrHana.
SECAM
Bce cTpoku - 3aMNycK MO Kaxaok CTpoKe;
Bce nons - 3aMycK o KaxaoMmy noso;
HeuyeTHble nong | - 3aNycK Mo HEYETHOMY MNOJI0;
YeTHble nons - 3anycK Mo YeTHOMY MoJto;
N® cTpoku - 3aNyCK Mo onpegenieHHon CTpoKe.

Bbibop pexunma 3anycka pa3BepTKM U YCTaHOBKA yAepXaHus
(cM. nyHKT 8.5.3)

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

8.4.8

CUHXpPOHM3aLUA NO CKOPOCTU USMEHEHMS

B 3ToM pexuMma cxemMa CUHXpPOHU3aAUWW [AaeT BO3MOXHOCTb CUHXPOHM3auum no
CKOpPOCTU WU3MEHEHUA CUIrHana (HapaCTaHme nnn cna,u,). YpoBHM OT M [0 KOTOPbIX BblUUCNHAETCA
CKOPOCTb UBMEHEHUA CUTHAla 3a4al0TCA NOJIb30BaTEJIEM.
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[ns yCTaHOBKM pexXmMa CUHXPOHM3aUNM N0 CKOPOCTN Heo6XoamnMo:
1) HaxaTtb kHonky MEHIO B 30He 3AMYCK;

2) HaxaTb H1;
3) WUcnonb3sys perynatop YCTAHOBKA BbibpaTb HEO6XOAUMbBIN TUM CUHXPOHU3ALWN.

CropocTh

0.000uV- us@@0.000uV. us

MeH1o

0.000uV-us

YCTaHOBKMU KoMmMmeHTapui

BbI6Op MCTOYHMKA CUHXPOHU3ALNN:
KaH1 - BblbOp KkaHana 1 B KayecTB€ WUCTOYHMKA CuUrHana
KaH2 CUHXpPOHU3aLWUN;

- Bbl60p KaHala 2 B KayecTBe MCTOYHUKa CUrHana
CUHXPOHWM3auUnun,

Bbibop ppoHTa AN CUHXPOHMU3ALMWN: NONOXUTENbHbIA UK
oTpuLaTENbHbIN.

Korga BpeMs HapacTtaHus/cnaga 6onblie 3a4aHHOIO 3Ha4YeHUs.
YcTaHOBKa 3HAYEeHMN OCYLLUECTB/ISIETCS BpalleHWEM perynsaTtopa
YCTAHOBKA Ha nepegHei naHenu LU30.

Koraoa BpeMms HapacTaHus/crnaja paBHO 3a4aHHOMY 3HauYeHuio.
YcTaHoBKa 3HaYeHUW OCyLecTBASETCH BpalleHWeM perynstopa
YCTAHOBKA Ha nepegHei naHenu LU30.

Koraoa BpeMsa HapacTaHus/crnaja MeHble 33a[aHHOro 3HaydyeHwus.
YCTaHOBKa 3Ha4yeHWli OCYLLeCTBASETCA BpalleHMeM perynstopa
YCTAHOBKA Ha nepegHei naHenu LU30.

Bblibop BepxHero MnoOporoBoro YpOBHS AN pacyeTa CKOpPOCTU
HapacTaHusa @pPoOHTOB. YCTaHOBKa 3HA4YeHUW OCyLecTBseTcs
BpaweHueM perynatopa YCTAHOBKA Ha nepegHen naHenum LI30.

BbI60p HUXXHEro NOpoOroBoro ypoBHS AN pacyeTa CKOpOCTHU
HapacTaHus HGpPoOHTOB. YCTaHOBKA 3HAYEHUN OCYLLEeCTBASIETCA
BpaweHueM perynsatopa YCTAHOBKA Ha nepegHen naHenu LI30.

OTobpaxeHne 3HayeHUs CKOPOCTM U3MEHEHMS CUrHana B
3aBUCMMOCTM OT YCTAHOBJIEHHbIX 3HAYEHUA BEPXHEro M HUXKHEro
npenenos, a Tak XXe OT BpeMeHU HapacTaHus/cnaaa.

CkopocTtb = (BepxYpos — HuxYpoB)/Bpems
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Bbibop pexuvMa 3anycka pa3BepTKM W YCTaHOBKA yAepXaHus (CM.
NyHKT 8.5.3

8.5 MH3mepeHus ¢ NOMOIIbI0 KYpCOPOB

Kypcopbl nrpatoT BaXHy posib B USMEPEHMN NapaMeTpoB CUrHanoB. VX MOXHO nepemellaTtb
no Bcen obnacTm ocumnnorpammbl, U3Mepsis Hanps>keHne n spemsa. Kypcopbl yaobHbl ana 6bICTpbIX,
TOYHbIX M3MEPEHUIN C MUHMMYMOM MHTENJIeKTyanbHbIX 3aTparT.

Kypcopbl ynpasnsioTca kHonko KYPCOPbI u perynatopom YCTAHOBKA Ha nepeaHen
naHenn U30. Mpu Haxatmm Ha kKHonky KYPCOPbI Bkno4yaeTcs 3KpaHHOE MEHH KYpPCOPHbIX
N3MEpPEHUN.

1) Haxate H1 ans aktMBauum KypCOPHbIX WU3MEPEHWUIA, KOTOPbIA BKJIKOYAET MU3MeEpeHue no

BepTukanu (HanpsxeHue) nnmn no ropmsoHtanu (Bpems);
2) HaxaTtb H2 gns Bbibopa UCTOUYHKMKA KYPCOpPHbIX namepenunii (Kanl/Kan2).

—

KoMmeHTapui

BbIK/TIOUMTb PEXMM KYPCOPHbBIX N3MEPEHUIA.

Kypcopbl oTo6pa)aeTcs Kak ropuM3oHTanbHble JIMHUU ONS U3MEPEHUS aMMIUTYAHbIX
napameTpoB

Kypcopbl oTo6paxaeTcsi Kak BepTUKasbHble JIMHUM AN U3MEPEHUS BPEMEHHbIX
napameTpoB

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

B aTOM pexume ocuwmnnorpad U3MepseT 3HAUYEHUS KOOPAMHAT KypCOpPOB AN aMMINTYAHbIX
WM BPEMEHHbIX MapaMeTpPOB BblYNCAAET pasHMLY Mexay KoopamHaTtamMmu KypcopoB.
Mopsaok paboTbl B peXnUMe KypCOPHbIX M3MEPEHMUIA:
1) HaxaTtb kHonky KYPCOPbI gocTyna K MeH0 KypCOpPHbIX U3MEPEHWIA;
2) HaxaTb H1 1 B OTKpbIBLIEMCS MOAMEHIO BbibpaTh TUMN KYPCOPHbIX N3MepeHni
Hanpsixernune (F2) nnm Bpems (F3).
3) HaxaTtb H2 gns Bbibopa MCTOYHMKA KYPCOPHbLIX U3MEPEHUNA.
[MepeMeweHne KypcopoB ocyllecTensieTtca ¢ nomouwbto perynstopos BEPTUK CMELWWEHME
kKaHanos 1 un 2.

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

[ns nonyyeHus pesynbTaToB U3MepeHUst Heo6XoaMMO:
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e OTtob6bpaxeHue kypcopa «x1/yl» (Kypcop BpEMEHW LEHTPUpPYeTCs MnocepeauHe 3KpaHa;
KYpPCOp Hanpsi>KeHUs LeHTPpUpyeTcs Nno YPOBHIO 3eM/IN KaHana)
OTobpaxeHne kypcopa «x2/y2» (CM. Bbile)
OTobpaxeHne ropusoHTaZbHOrO MNPOMEXyTKa Mexay Kypcopamm <«x1» un «x2» (Ax):
abconoTHOE BpeMs pacrnofioXXeHUs KYpCOpOB «X1» M «X2» U BpeMs Mexay KypcopaMmu.
OTobpaxeHune (1/ Ax), eamHunubl nameperus: Hz (I'u), kHz (klfy), MHz (Ml u).

e OTobpaxeHne BepPTUKANILHOIO MNPOMEXYTKa MexXy KypcopamMnm <«yl» n «y2» (Ay):
abconoTHOE HamnpsiXXeHne KYpCopoB «y1» N «y2» U HaNpsXeHne Mexay KypcopaMmu.

MpuMmeuaHue: n3MepeHHble 3HadYeHns byayT aBTOMaTn4eckm oTobpaxaTbCsi B HUXKHEM N1IEBOM

Yy 3KpaHa, KOr4a MeHl Kypcopa CKPbITO UM Ha 3KpaHe oTobpaxatoTcs Apyrne MeHto.

0.000ns

M:500us f R00mv

mm oz

Puc. 8-13 KypcopHble namepeHus, Tun: Bpems

0.000ns

/ &00mv

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

8.6 ABTOMaTH4YecKHe H3MepeHHs

ABTOMaTM4yeckMe MU3MEpPeHUss - 3TO NpeaBapuUTENbHO 3anporpaMMUpOBaHHbIE Mpoueaypbl
N3MepeHuns, cokpallatolime onepaunmn No HACTPOMKe KypCOpPOB B CTaHAAPTHbIX CUTyauMsiX, Taknx Kak
N3MEpPEeHUs BPEeMEHM HapacTaHus, cnaga, amMnauTyAbl MUK-NUK M T.4. ABTOMaTM4Yeckne W3MepeHus
PEKOMEHAYETCS  MCNONb30BaTb MNPW  aBTOMATUYECKMX  BbIYUC/IEHWSIX MapaMeTpoB  CUrHana
ocumnnorpamm. lKMeeTcss BO3MOXHOCTb  BbINOSIHEHUS W3MEPEHUI, O0bWMX AN HECKOJIbKUX
OoCUMNIOrpaMM, C OAHOBPEMEHHbLIM BbIBOAOM A0 5-M M3MepsieMbiX BEMUYMH. MOXHO TakXe BbIBECTU
Ha aKpaH NOoMHY Tabnuuy BCEX U3MEPEHUIA.
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EcnM no Kakon-To npuumHe mnapaMeTp He MoXxeT OblTb KOPPEKTHO BblYUCAEH, B 6noke
N3MEPUTENBHOM MHGOPMaUMNM Ha dKpaHe MOSBUTCH Npeaynpexgawwmnn cumeon *** yto nossonser
caenaTtb BbIBOA O KOPPEKTHOCTU AanbHENLWMX AENCTBUN.

Mpn namepeHnn HEKOTOPbIX NMapaMeTpos, HanpuMmep, Mean (CpegHee 3Ha4YeHWE) BblUMCASIETCA
€ANHCTBEHHAsA Be/IMYMHA A1 BCEro MaccuBa AaHHbIX B OKHe. B apyrux cnyyasx (Bpems HapactaHus)
napaMeTp BblYMCNAETCS A8 BCeX Toyek peanm3auum. OpHako Ha 3KpaH Bcerga BbiBOAUTCS
nocnegHee (41 AaHHOW peannsaunm 3Ha4vyeHune).

Bbi60p aBTOMaTUYECKUX U3MEPEHUIA
ABTOMaTM4ecKkue namepenuns ynpasnatoTtcs kHonkorn USBMEPEHMSA. Mpu HaxaTun Ha KHOMKY
M3MEPEHWUSA BkntovaeTcs s3KpaHHOE MEHI0 aBTOMaTU4eCKUX U3MEpPEHU.

MeH10 KommeHTapui

[JocTyn K MeHio fobaBneHnst aBTOMaTUUYECKMX U3MEPEHUN

Bbli6op TMNa aBTOMATUYECKOr0 M3MEPEHUS

Bbl6Op MCTOUYHMKA AN aBTOMATUYECKOr0 U3MEPEHUS

BbiBOA MosHbIX Tabnuy, n3MepeHna gna Bbl6paHHOF0 MCTOYHUKA

BblBOA Ha 3KpaH BblI6paHHOro TUMNa M3MepeHuns ans BbIGpaHHOro MCTOYHUKA

JocTyn K MeHI0 yaaneHuUs aBToMaTUyeckux M3MepeHVIVI

Yaanutb BCe aBTOMaTuyeckne namepeHus
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Bbl6paTb TN paHee nobaBneHHOro aBToMaTnM4eckoro N3MEPEHUA

Yoanutb Bbl6paHHbIl71 TN aBTOMATUYECKOIro namMmepeHua

8.6.1 Ao6aBneHne aBToMaTUYECKMX USMEPEHUN

Mopsiaok nobaBneHnss U3MepeHuns:
1) HaxaTtb kHonky UBMEPEHWUSA, ons noctyna K MEHIO aBTOMaTUYECKUX U3MEPEHUN;
2) Haxatb H1, ansa nepexona B MeHI0 obaBneHUs U3MEpPEHUs;
3) HaxaTtb F1 n B OTKpbIBLIEMCS C JieBa OKHe BbibpaTb HEO6XOAUMbIN TUM U3MEPEHUN
ncnonb3sysa perynatop YCTAHOBKA.
4) HaxaTtb F2 gns Bbibopa UCTOYHNKA U3MEPEHUS;
5) HaxaTtb F4 ans nobaeneHns Ha 3kpaH BbIbpaHHOro Tuna nsMepeHus. JobaBneHHoe
n3MepeHne otobpaxaeTca B JIEBOM HWXXHEM Yyray 3KpaHa ocuunnorpada.
OaHOBpPEMEHHO MOXHO A06aBuTbL A0 8 TMNOB M3MEPEHMUA.
6) Ona otobpaxeHus Bcex m3MepeHun HaxaTb F3. B ueHTpe skpaHa oTobpasuTtcs
Tabnuua Bcex namepeHun. ns 3akpbitna Tabnmubl NOBTOPHO HaxaTtb F3.
MpuMmeuvaHme: BO3MOXHO BbIBECTWM MOJSHble Tabnuubl W3MEpEeHUNn TONbKO AN OAHOro
MCTOYHMKA, UuBeT Tabnumubl COOTBETCTBYET LUBETY OCUWIJIOrPaMMbl WCTOYHMKA Ha 3KpaHe
ocumnnorpada.

Ocumnnorpad obecneunBaeTr ciegylowiMe TUNbl aBTOMaTUUECKUX N3MEPEHU:

MeH10 NHankaumsa KommeHTapui
M3MepeHne nepumoga noBTOpeHuMs curHana Ha 50% ypoBHe, npu
MNepuon Tt HaMUYMN HECKONbKMX NEpUOAOB CUrHana M3MepsieTcs KpaiHWuii nesblii
MoJIHbIA Nepuog.
N3MepeHne 4acTtoTbl MOBTOPEHMS CUrHana, BenMuMHa obpaTHas
YacTtoTa Tt P P ’ P
nepvoay NoBTOpeHuUs
CpeaHee 13 3HaudeHuit (CymMMa 3HadeHW CcurHana efleHHaa Ha
KOJINYEeCTBO To4ek)
VAnK N3MepeHne pas3HOCTM Mexay caMbiM MakcuManbHbIM M CcaMbIM
MWHMManNbHbIM 3Ha4YeHNAMU POPMbl CUrHana.
M3MepeHne cpegHekBagpaTuyeckoro 3HadeHus (CK3) dopmbl curHana
B (KBaApaTHbIi KOpeHb W3 CyMMbl KBaApaTOB 3HAYEHWI curHana
VUMKA.CK3 F (kBaap P Y AP ’
OENeHHON Ha KOJIMYeCTBO TOYEK) 3a Luenoe uYumcno nepuoaos,
MoJsly4YeHHbIX Npu cbope nHdopmaumm.
VMakc AT N3mMepeHme MakcuManbHOro sHavyeHms hopMbl cUrHana.
VMUH Rt M3MepeHne MUHMMaNbHOro 3HauyeHns GopMbl cUrHana.
N3mepeHne BepxHero 3HauyeHus dopMbl CurHana, B npegenax
YCT@QHOBJIEHHOIrO OKHa. BepxHee 3HauyeHne dOpPMbI curHana - 3TO
Hanbonee BepoATHOoe Haubosnbllee COCTOsIHME He nyTatb C
VBepx o P o ( Y
MakcuMmyMoM!). ABnsieTcs XapaKTEPUCTUKOM MPSIMOYrOJibHbIX CUrHano0B
W onpegensetca w3 CTaTUCTMYECKOrO pacrnpeeneHnss 3HadeHuin
CUrHana.
N3mepeHne HwumxHero 3HayeHus ¢GopMbl CurHana, B npegenax
YCT@QHOB/IEHHOIO OKHa. HwxHee 3HauveHus &OpMbI curHana - 3TO
Hanbonee BeposATHOE HauMeHbluee COCTOsSHMe (He nyTaTb C
V6a3a PN ENEm P o ( 14
MUHUMYMOM!). ABNAETCS XapaKTEPUCTUKOW MPSAMOYrOJSibHbIX CUrHaso0B
n onpegensietca w3 CTaTUCTMYECKOro pacrnpeneneHns 3HauyeHuMn
CUrHana.
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M3MepeHMe pa3HOCTM Mexay YCTOABLWMMCA MakcuMManbHbIM n

Vamn
YCTOSIBIUMMCS MMHUMaAbHbIM 3HaYeHUAMN HGOPMbI CUIrHanNa.

Bbi6poc+ Ll MoNoXnTenbHbIN BbIBPOC Ha BEPLLUNHE NMPSIMOYTOJIbHONO UMMYJIbCa.

OTpuuaTtenbHbii  BbIGPOC MO OKOHYaHUM cpe3a MNpsAMOYrosibHOro

Bbibpoc- nMnynbca (BbIGPOC B nayse).

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

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

Bp.HapacTt

BpeMeHs cnaga curHana nepecekawuwero 50% ypoBeHb aMNAUTYAbl Ha

Bp.Cnaga
HECKONbKMX crnajatowmnx GpoHTOB CUrHasna U3MepeHns NpoBOAATCS Ha

KpaHeM neBoM (hpoHTE CMrHana.

N ypoBHe curHana 90%-10% oT nO/HOM aMnAUTYAbl, MpPU HaaU4ynm
4

M3mepeHne BpeMeHW OT NepBOro Hapacrawulero ¢bpoHTa A0 NepBoro

Hnpua+ | cnagawowero dpoHTa cmrHana Ha 50% yposHe.

" i3aMepeHMe BpeMeHM OT MnepBoro crnagatowero ¢hpoHTa A0 NEepBOro

Wnpuna-
P HapacTatowero dpoHTa cMrHana Ha 50% yposHe.

MonoXxutenbHas CKBAXXHOCTb cuUrHana. CKBa>KHOCTb onpeagendeTca Kak
OTHOWWEHNE U3MEPEHHOIo nepmoaa K AJIMTENBbHOCTb MNOJIOXUTENBHOIO
nmMnynbCa B 3TOM nNepuoae, nNpu Haandmm HECKOJIbKMX nepunoaos
ChrHaszia U3aMepsaeTcd CKBaXHOCTb KpaMHeFO J1eBOro noJiHoro nepunoaa.

CKBaXH+ Sk

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

CKBa>H- ﬁ ? p puoa O puy

nmMnynbCa B 3TOM nNepunoage, nMNpum HaINdMm HECKOJIbKMX nepnoaoB

CUrHaszia namMepsaeTcd CKBaXXHOCTb KpaVIHeFO JIEBOIo NoJiHOro nepunoaa.

N3MepeHne BpeMeHW OT MepBOro Hapacrtatouwero ¢gpoHTa NcToyHmka 1
[0 nepBoro Hapactawouwero ¢@poHTa WCToOYHMKA 2; MNpu  Hanan4dumm
HECKO/IbKMX (POHTOB CUrHasa M3MepstoTCs BPEMeHHble napaMeTpbl
KpamHUX neBbiX QPOHTOB.

3ape.A-B1 e

N3mepeHne BpeMeHn OT nepBoro cnagatowero dpoHTa NcTouHmka 1 oo
nepsoro cnagatowero poHTa MIcTouHMKa 2; Npu HaanyMm HECKONbKMX
(pOHTOB CUrHanNa U3MepsaITCA BPEMEHHbIE NapaMeTpbl KpaHUX NeBbIX
(POHTOB.

3age.A-BJ AL

8.6.2 YaaneHune aBTOMaTUYECKUX U3MEepeHun

MNMopsaok nobaBneHns nsMepeHus:
1) HaxaTtb kHonky UBMEPEHWSA, ang goctyna K MEeHO aBTOMaTUUYECKUX U3MEPEHUN;
2) HaxaTtb H2, ang nepexoaa B MEHIO yaaneHus usMepeHus;
3) Haxatb F1 gnsa ypaneHus Bcex paHee nobasneHHbIX NU3MepeHuit;
4) HaxaTtb F2 ansa Bbibopa paHee fo6aB/ieHHOro n3amMepeHns n B OTKPbIBLUEMCS C ieBa
OKHe BbibpaTb HEO6XO0AUMBI TUN n3MepeHnii ncnonbdys perynsastop YCTAHOBKA;
5) Haxatb F3 onga yaaneHus BblbpaHHOro nuaMepeHus

8.6.3 OnpepeneHne BepxHei n 6a3oBov NNMHUNA

OT npaBuNbHOCTM onpeaeneHns ABYX OMOPHbIX JIMHUN — BepxHen u 6a3oBOM — 3aBUCUT
KOppeKTHOe BblYMCNEHWE MapaMeTpoB. AHanM3 HayMHaeTcs C pacdeTa rUCTOrpaMMbl  To4vek
ocuunnorpaMMbl B UWHTepBane BPEMEHW MexXAay JeBbiM U rMpaBblM BPEMEHHbLIMWU KypCcopamu.
Hanpumep, ructorpamMma curHana, npeacrasnswpoliero cobom nepexon Mexay ABYMS COCTOSIHUAMMW,
bynetr cogepxaTtb aBa nuka (cM. Puc. 8-16). lpmbop nonbiTaeTcs BblAeNUTb ABa kKnactepa C
Hambonbllen NAOTHOCTbIO AaHHbIX. [ocne aToro 6yayT paccuynTaHbl Hambonee BEpPOSATHbIE COCTOSAHUSA
(ueHTpouabl) 3TUX ABYX KAacTepoB, MO KOTOPbIM M 6yayT onpeaeneHbl BepXxHsasa un 6asoBas JIMHUK:
BEpXHen ueHTponge bynetr cOOTBETCTBOBATbL BEPXHSAS JIMHUSA, @ HMXHE — H6a3oBas NMHUS.
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8.6.4 OnpepeneHne BpeMeHM HapacTaHuMs M cnaaa

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

3aTteM OuEeHMBAETCs MHTepBasl BpeMEeHW, pasfensioWwnii TOUKM nepeceyeHns noaoXUTeNbHOro
nnn oTpuuaTenbHOro nepenaga C NnoporoebiIM1M ypoBHAMN. Pe3yanaTb| YCPEAHAKTCA 3a KOJINYECTBO
TaKunX nepenagoB B OKHE Ha6}'IIO,CI,eHVI9|:

l Mr
AnuTenbHoCTb _z(—rrgo _Trlo)
i i
NoOAOXMTENbHOro (hpoHTa Mr <
Mf
OnuTenbHOCTb OTpULLATENBHOIO 1 Z(Tf_lo —Tf.go)
dpoHTa Mf & :

3pecb Mr — KONMYEeCTBO NOMOXUTENbHbIX PPOHTOB, 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

N3MepeHne BpeMeHHbIX MapaMeTpoB, TakKMX KaK AJUTENbHOCTb, Mepuoa W 3ajepxka,
BbINOJIHAETCA Ha cpefHeM OMNOpHOM ypoBHe (puc. 8-17), KoTopbI pacnosioxeH nocepeanHe (50%)
Mexay 6a3o0BoM U BEPXHEN TMHUEN.

OueHka BpeMeHHOro napaMeTpa 3aBUCUT OT KOJIMYECTBa NepuofoB, YMELLalLWMXCS B OKHe
HabnoaeHnsa. Ecnu KONMYECTBO MNEepuodOB He ABAAETCS UenbiM, pe3ynbTaTbl NapaMeTpuyeckux
n3MepeHui (HanpuMmep, U3MepeHHoe AeNCTBYoLee UIn cpegHee 3HayeHne) 6yayT uMeTb CMeleHune.
OaHako B AeWCTBUTENbHOCTM OTobpaxkaeTcs TONbKO MNocnefHee 3HayeHue — cpefHee 3HaudeHue,
OOCTYNHOE Mpu BKJIOYEHHOM cTaTUcTuke. YT06bl M3bexaTb 3TUX 3hdekToB cMmelweHus, npubop
NCNONb3yeT UMKINYECKME MNapaMeTpbl, BK/AOYas UMKIM4YecKoe JAelcTBylolee 3HadeHne (crms) u
LMKINYECcKoe cpepHee 3HaydeHue (cmean), KOTOpble OrpaHM4YMBAlOT BbIYUCIEHUS LESbIM YUCIIOM
nepuoaos.
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Puc. 8-16
8.7 MeHn1o coopa undpopmanuu

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

Cnocob6 cbopa wuHdboOpMaumm - 3TO cnocob BbLIGOPKU AUCKPETHLIX €AMHUYHbIX OTCYETOB
(camnnoB) npu oumdpoBke BXOAHOrO curHana. B npouecce npeobpasoBaHns BXOAHOMO aHasnoroBoro
curHana B umdgposyto hopMy BO3MOXHbI passinyHble cnocobbl 06paboTkm n npeacraBneHns BXoAHOro
CUrHana Ha aucnnee ocumnnorpada.
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8.7.1 Bbi60p rny6uHbl NnamMATH

Bbibnpaembin 06bemM NamMsaTn 3aBUCUT OT YCTAHOBJIEHHOrO KoadduumneHTa pa3BepTku (4acToThl
AUCKpeTmn3aummn). 3aBMCMMOCTb Bbibupaemoro obbeMa namMsaTy OT 4acToOThbl AMCKpPEeTU3aumMn onmcaHa B
nyHkTe 3.5.5 gaHHoro pykosoacTBa.

[Ons Bbibopa o6bema namaTn HeobxoanMo:

1) HaxaTtb kHonky CBOP UH® foctyna K meHo cb6op nHpopmaunm;
2) Haxate H2 u B OTKpbIBWIEMCS MeHK BblibpaTb Heob6xoauMbli 06bLEM NaMATH
kHonkamu F1...F5.

8.7.2 Bbi6op cnoco6a c6opa nHcpopmaunmn
8.7.2.1 Bbibopka

CraHpapTHas Bbibopka - 3TO 06blyHas AuMcKpeTusaumsi_B peanbHOM MacwTtabe BpemeHun. B
pexuMme CTaHAapTHOM BbIGOPKK ocumniorpad 3anucbiBaeT KaXAaylo TOUYKY, MOJIYYEHHYIO B pe3yJbTaTte
KaXkloro MHTepBana AuckpeTusaumun. Bcero ocumnnorpad MoXeT ocyuectBuTb cb6op ao 10000000
OTCYETOB, B 3aBMCMMOCTWN OT TMNa ocumiorpada n ymcna UCnoab3yeMbiX KaHanoB, B COOTBETCTBUM C
BblOpaHHOW AIMHHOM NaMaTu U nosioxeHueMm nepekntodvatens BPEMSA/AEN. Pexum craHgapTHOWM
BbIGOPKWN yCTaHABMMBAETCSA MO YMOMYAHMIO NPU BKIOYEHNM ocumniorpada.

WHTepBanbl cbopa otcyeToB (Ao 125000)

1 2 3 4 5 6 7 8 9 10

™~ TN /

~—e— [~~—e—1

Puc. 8-17 MpuHumn cbopMmMpoBaHnsA CTaHAAPTHbIX BbiI6GOpPOK

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

Brutopka

e Haxatb H1, B OTKpbIBLLEMCS MEHIO HaxaTb F1

8.7.2.2 NMunkKoBbIN AeTEeKTop

MukoBbIA peTekTop: Pexunm «[MMKOBOroO AeTekTopa» UCMonb3yeTcs At 06Hapy>XXeHUs
BCMJIECKOB ANIMTENbHOCTbIO MeHee 10 HC N CHUXXEHUS BEPOSATHOCTM BO3HUKHOBEHMUS UCKaXXEHUN npwu
oTobpaxeHuu curHana. [JaHHbl pexnm MoxeT 3hHEKTUBHO UCMOMb30BaTbCS NPU MOSTOXEHUN
nepekntodatens BPEMA/AEN 10 mkc/pen n 6onee. B 3ToM pexunme 3anOMUHAOTCA MUHMMANbHbIE U
MaKCMMasbHble 3Ha4YeHMs 3a BCe BPEMS HAaKOMJIeHMs OTCYETOB. DTOT pexunm yaobeH, Hanpumep, nNpu
nccnefoBaHUKM cUrHana cogepkawero perynspHble KoOpoTkue Bbl6pocChl.

MHTepBanbl NUKOBOW AeTeKuun

1 2 3 4 5

TN

Puc. 8-18. MpuHumn popMmmpoBaHunsa 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. 8-19 NMukoBbIiA AEeTEKTOP BbIK/1IOUEH
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Puc. 8-20 NMukKoBbIA AeTEeKTOpP BKJ1IOUEH

Ocuwunnorpad obecneumBaer BO3MOXHOCTb cbopa uWHPoOpMaumm B pexume «[nKOBbIN
heTekTop», AN Bblbopa 3TOro pexnma Heob6xoammo:
e HaxaTb Ha kHonky CBOP UH® ans BbiBOAa 3KpaHHOro MeHKO cbopa nMHdopmaumu;

e Haxatb H1, B OTKpbIBLWIEMCS MEHIO HaxaTb F2

8.7.2.3 YcpeaHeHuMe

YcpegHeHue — 3TO MHOrMOKpaTHOE CJ/I0XEHWEe MocnefoBaTeNbHbIX 3anncen oCcuMIorpamMm C
HeoaMHaKOBbIM BeCcOM. Bcero Bo3MOXHO ycpeaHeHue oT 4 ao 128 pas (4/16/64/128). OHO ocobeHHO
None3Ho AN YMEHbLIEHUSA WyMa B CUMrHanax, MUCMbITbiBAlOWMX MEANIEHHbIA Apeid No BpeMeHU Unu
amnnutyge. KpuBas, 3aperncrpMpoBaHHas nocnegHen, nmeet 6onblinii Bec, 4eMm Bce 6onee paHHue
KpuBbIE: B HEMPEPbIBHOM CpeAHEM AOMUHUPYIOT CTaTuUcTMyeckme GaykTyaunm rnocaeaHen
3aperucTpupoBaHHOM KpuBOW. Bec «cCTapbixX» KpWBbLIX MPW HEMNPEPbIBHOM YCPEAHEHUU MOCTEMEHHO
(N0 3KCMOHeHUMANbHOMY 3aKOHY) CTPEMWUTCH K HYJIl0 CO CKOPOCTbK, YMEHbLUAWLWENCS no Mepe
yBe/n4YyeHns Beca.

HenpepbiBHOE yCcpeaHeHME BbINOMHAETCS NO creaytowen popmyne:

HOBOe cpeaHee = (HOBble AaHHble + Bec * cTtapoe cpeaHee) / (Bec + 1)
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Mo 3Tol e dopMyne BblYMCNAETCA WU UTOroBoe cpeaHee. OgHaKO yCTaHaBAMBasi 3Ha4yeHue
napametpa YCPEOHEHWE, Bbl 3agaete GUKCMPOBAHHbIM BeC, KOTOPbIN Ha3Ha4yaeTcs CTrapoMy
cpegHeMy 3HA4yeHMlo, KOrga 4YuMcio ycpedHeHuint aocturaeT 3HadveHus Average. Hanpwumep, ecnm
3HayeHune napameTtpa YCPEAHEHWE pasHo 4:

1-a pa3BepTka (CTapoe cpegHee OTCYTCTBYeT): HOBoe cpeaHee = (HOBble AaHHble + 0 *
ctapoe cpeaHee) / (0 + 1) = TONbKO HOBbIE Al@HHblE

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

3-a9 pa3BepTka: HoBoe cpegHee = (HOBble AaHHble + 2 * crapoe cpegHee) / (2 + 1) =
1/3 HOBbIX Aa@HHbIX + 2/3 cTapbiX AaHHbIX

4-9 pa3BepTKa: HOBOe cpeAaHee = (HOBble AaHHble + 3 * crapoe cpepgHee) / (3 + 1) =
1/4 HOBbIX Aa@HHbIX + 3/4 cTapbiX AaHHbIX

5-9 pa3sBepTka: HoBOe cpegHee = (HOBble AaHHble + 4 * cTapoe cpegHee) / (4 + 1) =
1/5 HOBbIX Aa@HHbIX + 4/5 cTapbiXx 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 pa3BepToOK Mnocne 4-i Bkah CTapbiX CpegHWX 3HavyeHui HaudnHaet
3KCMOHEHLUMANIbHO YMEeHbLIATbCS.

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

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

e HaxaTb H1, B OTKpbIBLWIEMCH MEHIO HaxaTb F3
e Wcnonb3osaTb perynatop YCTAHOBKA Buibopa cTteneHu ycpe,quHMﬂ

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

8.7.3 AuckpeTnsaumsa B peasibHOM BpeMeHM

Jnckpetnsaums B peanbHOM BpeMeHM — 3TO MNoCNefoBaTesSIbHOCTb OTCHETOB HanpsXeHus
BXOAHOIO CUrHana, B3SATbiX 4Yepe3 paBHble MPOMEXYTKM BPeMeHW. DTO TaKXe nocnenoBaTenbHOCTb
M3MEepEeHHbIX 3Ha4YeHMN, CBA3aHHbIX C OAHMM 3anycKalWMM CUHXPOMMMYNbCOM. [UCKpeTusaums
06bIMHO OCTaHaBNMBaeTCs NO perucTtpauum onpepeneHHoro Koauyectsa OTCYETOB Mocne
3anycKawliero CUMHXpouMnynbca: 3TO KOJNMYeCTBO Onpeaensercss YCTaHOBJ/IEHHOW 3afepXXKok
CUHXPOHMU3ALUMKN 1N U3MEpPSEeTCA pa3BepTKOW. 3anyCKarlowWwmii CUHXPOUMMNYbC CIYXWUT HY/1€BOM TOYKOM
ANns onpegeneHus TOPM3OHTaANbHOro MOMIOXKEHUSA  ocuuasorpaMmbl. MoxHO BblbpaTb mnbo
npeanyckoByto, nmMbo NOCNenyckoBYl 3aaepxKy. [lpeanyckoBas 3a4epXKa — 3TO BpEMeHHOM
MHTEpBasl OT JIeBOrO Kpada CeTKM 3KpaHa [0 c/iegyowero no BpeMeHW 3anyckarouwero
CUHXpPOUMMYyNbCa, a NOC/enycKoBas 3a4epXXKa — 3TO BPEMEHHOW MHTepBan A0 npealecTBylowero no
BPEMEHWN CUMHXpouMnynbca. MOXHO (UMKCMPOBATb OCUWMIOrPaMMy, HayMmHas C HEKOTOPOro MOMEHTa
3340/M0 nepen 3anyCcKalwWwMM CUHXPOUMMYAbCOM M A0 ero npuxoga. 270 100% npeanyckosas
3aJeprkKa, U OHa No3BONISET YBUAETb CUIHAM A0 TOFrO MOMEHTa, B KOTOPOM 6b1/10 BbIMNO/IHEHO YyCI0BME
3anycka W 3anyck npousowen. (Konuyectso npeanyckoBol WHMOpMauMmM oOrpaHuymMBaeTcs
MaKCMManbHOW AAMHON 3anucu.) lNocnenyckoBas 3aaep)xKa, C APYrOoM CTOPOHbI, MO3BOJsSeT HayaTb
perucTpaumilo  CcurHana cC Toudku, 3kBuBaneHTHonm 10 000 peneHmidi nocne  3anyckawuwero
CUHXpOUMNYyNbCa.

MocKoNbKy KaxAablh BXOAHOM KaHan npubopa mMmeeT cobcTBeHHbIr ALM (aHanoro-undposoi
npeobpasoBaTesib), BblIbOpKa N M3MEpPEHME 3HAYEHU HaMNpSXEHUS Ha Ka)XAOM KaHase npoucxoauT
OAHOBPEMEHHO. DTO MNO3BOJISIET BbIMNOMHATb OYEHb HAZLEXHbl€ OTHOCUTESIbHbIE BPEMEHHbIE U3MEPEHUS
Mexay KaHanamu.

Mpn 6biCTpOlA pa3BepTKe WCNONb3yeTCcsl MaKCMMasibHas 4acTtoTa AMCKpeTu3auum Ans
oAHOKpaTHoW oumndposku. NMpu 6onee MeaneHHONW pa3BepTKe YacToTa AUCKpeTM3aLuMn YMeHbLIaeTCs,
a KONIMYEeCTBO OTCYETOB COXpaHsaeTcs.

CBaA3b MeXay 4acToTOM AWCKPETM3auuu, NaMsaATblo M BPEMEHEM MOXET ObiTb Bblpa)KeHa
NPOCTbIMN COOTHOLUEHUSMU:
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Hnmepsan ouckpemuszayuu = x [lamsamoe
Yacmoma ouckpemuzayuu

Hnmepsan ouckpemuszayuu
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= Bpemsi | 0enenue

8.8 Hacrpoiiku 3kpaHa

Ha>XxmMunte HO KHOMKY OVNCMNNENA Ha nepepHer naHenu L30, ana goctyna K HacTpolkam
3KpaHa.

ACTOTOM

KR, Bblkn

MeHio KoMMeHTapui

Bbibop cnocoba oTobpaxeHus ocunIorpaMMbl - BEKTOPHbLIN UM TOYEYHbIN.
MpumeyaHue: npuM wUCCNefOBaHMM MEepPUOAMYECKOr0 CurHana B peasbHOM
mMacwrabe BpeMeHW, ANA KOTOPOro COOTHOLIEHMEe 4YacTOoTbl AMCKPETM3auum wu
4YacToTbl BXOAHOrO curHana MeHee 10, wcnonb3oBaHWE  BEKTOPHOroO
NpeacTaBfeHUs CuUrHana MOXeT MWCKasuTb WCTUMHHYK dopMy curHana. Bo
nsbexaHne TakKOro poAa MWCKAXEHUN WCMOMb3YNTE peXWM 3SKBMBANEHTHOWN
OVNCKPETMU3aLNM TN TOYEUHbI cnocob oTobpaxkerus.

Ans Bblbopa HaxaTb H1.

BkntoueHune (BbiknoyeHne) pexuma nocnecsedeHus. Ons sblbopa Haxate H2. B
OTKpbIBWEMCS MeHI0 HaxaTb F1 u perynatopom YCTAHOBKA BbLi6paTb 04HO U3
cnepywowmx 3HadeHun nocnecBeyeHusa: 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 NnpeacTtaBneHnst BXOAHOMo cMrHana:

- Knaccmyeckmn Y-T;

- X-Y, onsa HabnogeHns ouryp Jinccaxy 6e3 CMHXpOHU3auUun.
Onsa Bbibopa HaxaTb H3.

acToTom,.| |BrIOYEHME \ BbIK/IOYEHWE OTOOpaxeHWs U3MepeHns YacToTbl B kaHane
CUHXPOHU3aLUMN.
BT, BhIkN Ona Bblbopa HaxaTb H4.

8.8.1 Pexxum X-Y

Pexxmm ogHOBpeMeHHOro 3agencresoBaHms kaHanos KaHl n KaH2. DToT dopmaT noneseH gns
M3y4yeHUsl COOTHOWEHUS (a3 AByX CurHanoB. CurHan kKaHana 1 ucnonb3yeTcs ANS OTK/IOHEHMS Mo
ropusoHTanbHoOM ocu (X), a cMrHan kaHan 2 - no BepTukanbHolh ocu (Y), ocumnnorpad ucnonb3yer
HECUHXPOHW30BaHHbIN pexuMm peructpauum (un-triggered sample mode), pexum oTtobpa)keHus Ha
3KpaHe — B BMAE TOYEK.

Mpn OTCYTCTBMM CUrHana pas3BepTKM B pexume BMeCTO OCUWIJIOrpaMMbl Ha Agucnsee
oTobpaxkaeTcs ToukaMu (NATHO 3aCBETKN).

B pexumMe X-Y WCNOMb3YHOTCA ANS HACTPONKU:
Perynatopbl BepTuMKanbHOM cucteMbl kaHana 1 - BOJIbT/AEN v BEPTUK CMELUEHWUE
CNyXaT 4N WU3MEHEHMUS ropu3oHTasIbHOro MacwTtaba n nepemMelleHns No ropn3oHTanwn.
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PerynsaTtopbl BepTUMKanbHOW cucTeMbl kaHana 2 - BOJIbT/AQENNT v BEPTUK CMELWEHME
CnyXaT A/l M3MEeHeHMs BepTMKaNbHOro MacwTtaba n nepeMelleHns no BepTUKamu.

B pexume X-Y He 6yayT AelicTBoBaTh ciaeAyolwmne QyHKUNK:
® PEXUM YBENNUYEHUS parMeHTa;

® pEXWUM 0TOBpaXKeHns Ha 3KpaHe B BUAE BEKTOPOB;

e MateMaTnyeckme pyHKUMHU;

e 0TOBpaXKeHne KypCcopoB U KYPCOPHbIe U3MEPEHUS;

e (byHKUMA aBTOyCTaHOBKa

e perynnposka pa3sepTkun (BPEMSA/AEN);

® N1t06ble YCTAaHOBKM CUCTEMbI CUHXPOHU3ALUN.

M:l.0ms Pexnm XY

—
\,\

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 HeobxoanmMmo
HaxaTb H5, aona otknoyeHmna Haxate H5 NOBTOPHO.

8.9 Coxpanenue / Boi3oB

Haxatb kHonky 3AMWUCb Ha nepeaHen naHenu ocumnnorpada, 4Tobbl BbI3BAaTb MEHIO
coxpaHeHus \ Bbi30Ba ocuunaaorpamMMm, npodunen opraHoes ynpaBneHus W permcrpartopa
OoCLUMA0rpamMM. MOXHO 3anucbliBaTb W BbI3biBaTb ocumanorpammbl M npodwunm npubopa BO
BHYTPEHHIOIO W BHeLWHIow naMatn. dannel ocumnnorpamm (Bin), yctaHoBok u BMP daiinbl BO
BHELIHEeN NaMAaTM MOXHO CO34aBaTb W yAansaThb.

8.9.1 CoxpaHeHue / Bbi30B ocuuiorpaMmm

[na poctyna B MEHIO COXpaHeHM s /Bbl30Ba OCLMAIOrpaMM HEOBX0ANMO:
1) Haxatb kHonky 3AMWUCD;
2) HaxaTtb H1 n B OTKpbIBLIEMCS CnieBa MeH BblbpaTb NyHKT “Ocunnanor.” ¢ NnomMoLlbio
perynatopa YCTAHOBKA.

Tun
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Ocuywmnnor |

KomMeHTapuii

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

MeHto BblibOpa siYENKM 3anMncu 1 Bbl30BA COXPAHEHHOW paHee OCUWMIIOrpaMMbl
BO BHYTPEHHIO NaMsATb.
[Ons coxpaHeHMs ocuMnaorpaMm BO BHYTPEHHEN MaMsaTM AOCTYNHO 15 sueek.

KHonka COXpaHeHUAa ocumnnorpaMmsbl.

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

8.9.1.1 CoxpaHeHue / Bbi30B OCLUMJ/UJIOFPaMM 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 rpaukmM CUrHanoB He PeryanpyrTcs U He MoryT 6biTb n3MeHeHbl (MOryT 6bITb MCMONb30BaHbI
B KauecTBe OnopHo MOopMbl CUrHana).

Onsa coxpaHeHus ocuuiIorpaMMm B NnaMaTb npubopa Heob6xoanmMmo:

1) HaxaTtb H2 gng Bbibopa nuctouHuka curHana (ons Bbibopa AOCTYMHbI TONbKO aKTUBHbIE
KaHasbl). B oTKpbIBLLIEMCS NOAMEHIO HaXaTb COOTBETCTBYIOLWYIO KHONKy F1...F3;

2) Haxate H5 pana 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
AN COXpaHeHUs OCUUIOrpaMMmsl;

4) HaxaTtb H4 gnsa coxpaHeHus oCcuuAIorpaMmel.

Ansa Bbi30Ba ocuwIJiorpaMmMmbl u3 namMaTb npuébopa Heo6xoAMMO:

1) Haxate H3. B oTKpbiBWeEMCS nogMeH Haxatb F1 M rnoMoublo perynsaropa
YCTAHOBKA Bbi6paTb f4eliky namMsaTy¥ B KOTOPOM 6blfa coxpaHeHa ocuumnsiorpamma.
Haxatb F2 po Bbibopa BKJ1. ans BbizoBa ocuuanorpammbl. Ocuumnnorpamma 6yaer
oTobpa)keHa Ha 3KpaHe ronybbiM LBETOM.

2) [Ons ypaneHus ocumnnorpaMmmbl HaxxaTb H3. B OTKpbIiBWEMCS NogMeHI0 HaxkaTb F1 u
nomowbto perynatopa YCTAHOBKA BbibpaTb s4eiiky namsatm B KoTopon 6binia
coxpaHeHa ocuunnorpamma. Haxatb F2 po Bbibopa BbIK/. ansa  yaaneHus
oCUMANOrpamMMmbl C 3KpaHa.

8.9.1.2 CoxpaHeHue / Bbi30B OCLUW/IJIOrpaMM Ha BHewHun USB auck

MakcumanbHbii 06beM noaaeprkuBaembix USB anckos - 8 I'b.
Ansa coxpaHeHUsi OCLW/IJIOrpaMM Ha BHELWHUW AUCK Heo6xoauMo:
1) HaxaTtb H2 ang Bbibopa nuctoyHuka curHana (405 sblbopa AOCTYMHbl TONIbKO aKTUBHbIE
KaHanbl). B OTKpbIBLIEMCS NOAMEHIO HaXaTb COOTBETCTBYOLWYIO KHonky F1...F3;
2) Haxatb H5 pana Bbibopa MecTa COXpaHEHMs OCuMIorpaMMmbl. B oTKpbiBlEMCS
noaMeHto HaxaTtb F2 ang sbibopa USB;



3) HaxaTb H4 ans coxpaHeHus ocumniorpaMmmbl. Mopsagok co3gaHus daina Ha BHELUHEM
USB aucke onucaH B nyHkTe 8.10.3.
MpocMOTp COXpaHeHHbIX Ha BHewHUn USB anck ocumnnorpaMMm BO3MOXEH TObKO C MOMOLLbIO
nporpaMmHoro obecnedyeHnss w3 KOMMAEKTa MoctaBku npubopa. [Ona O6bICTpOro coxpaHeHus
ocumniorpaMmmbl Ha BHewHMn USB anck Heobxoanmmo HaxaTb kHonky KOMUA.

MpuMmeuyaHune: Ocuumnnorpad BbINOMHSAET coxpaHeHne ddalknos ocuunnorpamMMm B ¢opmarte Bin.
®dannbl Bin MOXHO OTKpbITb TOAbKO € nomowbio MO M3 KoMmmiekTa 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 CcOXpaHeHus/Bbi3oBa npodunen (nonb3oBaTeNbCKUX HACTpoek)
HeobxoaMMOo:
1) Haxatb kHonky 3AMUCD;
2) Haxatb H1 n B OTKpbIBLUEMCS C/ieBa MeHIO BblbpaTb NMYyHKT “HacTpoikn” Cc NoMoLLbIO
perynatopa YCTAHOBKA.

ACTROMEM

—

Hactpofkn

MeH10 KomMmeHTapui

acTpORAKM Boibop  auenkun BHYTPEHHEN namMaTm O COXpaHeHus npodpuns
MoNb30BaTEeNbCKMX HacTpoek. [ns  coxpaHeHuMss AOCTYyNHO 8  s4eek.

Mpodmne 1 CoxpaHeHue nNpoduna HacTpoeK BO3MOXHO TOSIbKO BO BHYTPEHHIOK MaMATb.

KHonka coxpaHeHus npoduns.

KHoMka BbI30Ba COXPaHEHHOro npoduns.

Ona coxpaHeHusa npodunen Heobxoanmo:

1) Haxate H2 pgns Bblbopa s4erkm BHyTpeHHeW naMaTM. B OTKpbIBLUEMCS MOAMEHHD C
nomowbto perynsatopa YCTAHOBKA BbibpaTbh suenky namatv 1.8 ans coxpaHeHus
npocpuns;

2) HaxaTtb H3 ana coxpaHeHus npoduns HacTpoek.

Onsa Bbi3oBa npodgunen ns namMaTm HeobxoamMmo:

1) HaxaTtb H2 pans Bbibopa s4eliknm BHYTPEeHHeEW namsatv. B OTKpbiBLIEMCA MNOAMEHIO C
nomowbto perynsatopa YCTAHOBKA Bbibpatbh sudenky namMatu 1..8 Ansg Bbi3oBa
npocpuns;

2) Haxatb H4 ans BbizoBa npodunns HaCTpPoeEK.
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8.9.3 CoxpaHeHue u3o6parkeHum

Ocuwmnnorpad NO3BONSET OCYLLECTBUTb COXPaHEHNE 3KPaHHbIX KONM Ha BHewHnn USB anck B
dopmMaTe «bmp».

lNMpnmeyaHune: npn pabore ¢ npubopomM Heobxoganmo mcnosb3oBarb USB gncke
CO csiegyrowMMm rnnapameTpamm:

. ¢gpaiinoBas cucrema FAT32
. pa3Mmep Knacrepa He 6osiee 4 K

[Jns poctyna B MEHIO CoOXpaHeHust nsobpaxeHne Heob6xoamMmo:
1) Haxatb kHonky 3AMUCD;

2) Haxatb H1 n B OTKpbIBLIEMCS C/leBa MeHK BblbpaTb MYHKT “M306pax.” c nomollbto
perynatopa YCTAHOBKA.

MeHio KoMMeHTapumn

KHomMKa coxpaHeHus n306pakeHus.

AOna coxpaHeHunsa n3obpaxxeHnsa Heo6xoaAnUMO:
1) Haxatb H4 gnsa gocTtyna K oKHy Boga nmeHu dannia n coxpaHeHus (puc 8-22);

20111101_654523

EEEREEEEEEHES JEet

EEEnEoEEEEEE
EEnEnEaanan
@BEBGDD@ gl CoxpanuTb

MepexknouyeHwe
MeM(LY CTPOUHbIMK 1
NponYCcHbIMKM BykBaMK

3aKpbiTb OKHO

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

2) Beeaute umMa danna, wucnonbsysa perynatop YCTAHOBKA pgna Bbibopa KHOMKM
BUPTYanbHOWM KnasuaTypbl. BoibpaHHasa KHOMKa nNoACBeYMBaEeTCs 3eNeHbIM LBETOM, AN
noaTeepxaeHus Bbibopa Heobxoanmo HaxaTb perynatop YCTAHOBKA.

3) MNocne BBOAa wuMeHW Ganna Bblbepute kHonky Enter HaxMmuTe perynatop
YCTAHOBKA ansa noaTtesepxaeHuns Bbibopa n coxpaHeHus daina.

8.9.4 dyHKUMA perncrtpaTtopa ocuunnorpamm (3AMUCDH)

Pernctpatop ¢opM curHana MOXeT 3anucbiBaTb (POpMy BXOAHbIX curHanoB KaHanos 1 n 2 ¢
MakcumanbHon anuHon 3anmcu 1000 kappos (ocumnnorpamm). Perncrtpatop no3BONseT 3anucaTb
«bbICTpble» cUrHasnbl U MeAneHHO UX BOCMPOU3BECTU WM 3anucatb «MedsieHHble» (C MHTepBanoM OT
1 mc o 1000 cekyHA) curHanbl U 6bICTPO MX BOCMPOU3BECTMW.

[na poctyna B MeHI0 perncrpatopa ocuunaorpaMm Heobxoammo:

1) Haxatb kHonky 3AMUCDH;
2) HaxaTtb H1 n B OTKpbIBLIEMCS C/leBa MeHI BblbpaTb NYHKT “3anncbk” ¢ NOMOLLbIO
perynatopa YCTAHOBKA.
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MeH10 KoMmMeHTapui

B LI Bbl60p pexXxnMma pernmcrtpartopa:. 3anmcCb, BoCnponsdeeaeHne nim CoxXxpaHeHue.

8.9.4.1 3anucb ocuyuanorpamMm B perucrparop

[ns ncnonb3oBaHMA perncrpatopa 4ns 3annucu ocumiiorpaMmm Heob6xoommo:
1) HaxaTtb H2 n B oTKpbIBLLEMCS NOAMEHIO HaxkxaTb F2 BKIOUEHUS pexuMa 3anucu;

danuce Januce

MeH10 YcTaHoBKMU KomMeHTapum

YcTaHOBKa KOHEYHOro Kaapa 3anumcum. Bo3MOXHO YCTaHOBUTb KOHEYHbIN
Kaap B npeaenax ot 1 go 1000.

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

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

BkntouyeHne 06HOBNEHMSA (oTobpaxkeHus XKUBOIO curHana)

oCUMNIOrpaMMbl BO BPEMS 3amnucu;

E LIk Bbik BbikntoyeHne o6HOBMEHMSA (KapTUMHKA 3aMupaeT) OCUWorpaMMbl BO
BpeMs 3anucu

Bkn

Crapt MaeT 3annchk OCUMNNOrpaMM B perucTpaTop;
Cron PerncrpaTtop 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) HaxaTtb H4 ansa BkAOUYEHNA UM OTKAOUYEHNS OOHOBMEHUS 3KpaHa B NpoLecce 3arnuncu;

4) Haxatb H5 gnga 3anycka 3anucu, noBTopHoe Haxxatue H5 npusegert K
NPUHYAUTENBHOW OCTaHOBKE 3anucu.
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CyeTuMK ocumnnorpaMmm

3anuce ;60 j

I I | iY:o
Puc. 8-23 Pexxum 3ANMUNCD

8.9.4.2 BocnpousBeaeHue ocLuuIorpamMMm M3 permcrpartopa

Ons BocnpounsseneHns npeaBapuUTesbHO 3arnnMCaHHbIX OCLUAIOrpaMM U3 NamsaTu HeobxoanMo:

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

Hactpoikmw

D —

MeHto

YcTaHOBKU
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KoMmMeHTapuii

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

YcTaHOBKa KOHEYHOro Kaapa BocCrnpoussBefaeHus. BO3MOXHO YCTaHOBUTb
KOHeYHbIN Kaap B npegenax ot 1 go 1000.

YcTaHOBKa TeKylero Kaapa BocCrnpoussefeHuss. BO3MOXHO YCTaHOBUTb
TeKywuin kagp B npegenax ot 1 go 1000.

DTOT pexuM Mo3BONSAET perynsasTopoM YcTaHoBKa BbibpaTb PyYHON PEXUM
NpocMoTpa KaapoB M OCTAHOBUTbL MPOCMOTP Ha BbiI6paHHOM Kajpe.

Bbi6Op OAHOr0 3Ha4YeHUs HavanbHOMO0 M KOHEYHOro Kagpa, O3Ha4yaeT, 4uTo
6yaeT BocnpousseaeHa TO/IbKO oAHa oCUMAorpaMma.

YcTaHoBKa WHTepBasia BpEMEHU MeXay BOCNpou3BeaeHUEM KaZpoB.
Bo3MOXHO yCTaHOBUTbL WMHTEpBas BOCnpousBeaeHus B npegenax ot 1,00
mc go 1000 c.




Unkn Bbi6op KOMbLEBOro pexnma BoCNpon3BeaeHns
OnHokpaTHO |Bbibop pexum ogHOKPATHOrO BOCNPON3BEAEHUS

Crapt 3anycK BOCNPOU3BEAEHMNSA OCLMANIOMPaMM
Cron OcTaHoBKa BOCNpoOU3BEAEHUSA OCLUIOrPaMm

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

4) HaxaTtb H3 and noctyna K noAMeHI0 HacTpoek BocnpousseaeHus. Haxate F1 ang
Bblbopa HayanbHoro kagpa, F2 ana soibopa koHeuHoro kagpa, F3 ansa swibopa
Tekywero kagpa v F4 ang yctaHoBKKM nHTepsana. Perynatopom YCTAHOBKA
yCTaHoBUTb TpebyeMblie napaMeTpbl.

5) Haxatb H5 ans 3anycka BocnpousBeaeHuns, NoBTopHoe HaxaTtme H5 npusegeTt K
OCTaHOBKE BOCMpOU3BEAEHUS.

8.9.4.3 CoxpaHeHue 3anucu perucrparopa

OcunnnorpaMmbl, 3anncaHHble B PErMCTPAToOp, HE MMEIT SHEProHe3aBMCMMOWN NaMATU U NpuU
BbIK/IlOYEHNM nuTaHus ocuunnorpada 6yayt yaaneHbl. C nomowbto MeHto “CoxpaHuTb B” MOXHO
COXPaHUTb OA4HY 3anncb BO BHYTPEHHIO NaMaTb npubopa.

[na coxpaHeHus npeaBapuUTENbHO 3aMMCaHHbIX OCLMINOrpaMM HEOBXO0ANMO:

1) BowTtun B MeHto PeructpaTtop dopM curHana (CM. Bbiwe);
2) HaxaTtb H2 1 B oTKpblBLIEMCS NOAMEHIO HaxaTb F4 BK/IOUEHUS peXnMa COXpaHeHus;

MeH10 YCTaHOBKM KomMmeHTapui

YcTaHOBKa HavasnbHOro kagpa. Bo3MOXHO yCTaHOBUTbL HavanbHbIA Kaap
B npenenax ot 1 go 1000.

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

CoxpaHUTb TEKYLLYH 3anucb B BbIBpaHHOM AManasoHe Kaapos.

Bbi3BaTb COXpaHEHHYIO 3anucb AN BOCMPOM3BeAEHUS.

3) HaxaTtb H3 ans goctyna K nogMeH0 HacTpoek BocnpousseaeHuns. Haxatb F1 ang
Bblbopa HayanbHoro kagpa, F2 gna sbibopa KoHeyHoro kagpa. Perynatopom
YCTAHOBKA ycTaHoBUTb TpebyeMble napaMeTpsbl.

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

5) HaxaTtb H5 4nsa Bbi30Ba COXpaHEHHOM 3anucu.
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MpumeyaHmne: cOXpaHEHHYIO 3annUcb MOXXHO BOCIIPON3BECTH TOJIbKO Ha
ocynnnorpage, ans coxpaHeHUs1 JOCTYINHA TOJIbKO O4HAa siYyelKa namsaTn 6e3 Bo3MOXKHOCTH,
coxpaHeHue HOBOM 3anncy rMPonNCXO[4MNT «noBepx>» npeabigyujeii (04HOCeCCuOHHas

3anuce) .

8.10 MeHI0 yTHINT

8.10.1

Oo6wmne PyHKLUMN MEHIO YTUIUT

MeHto YUTUJTUTbI cocTonT 13 wectn pasgenos. [n9 nepeMeLweHna Mexay pasaenamu

HeobxoaMMo:

1) Haxatb kHonky YTUJINTbI ans gocrtyna B MEHKO YTUINTHI;
2) Haxatb H1 u B OTKpbIBLLEMCSA NOAMEHIO C NOMOLLbo perynstopa YCTAHOBKA
BbI6paTb OAWMH U3 AOCTYMNHbLIX pa3fenos.

MeHto KoMMeHTapui
KoH®bUrypaLms MeHtio koHdurypuposaHua npubopa: BblboOp sA3blka UHTepdelca, yCTaHOBKa AaThl,
6710KMpOBKa KaBuw, NpocMoTp nHdopmaumnm o npubope.
[cnneit MeHI0 yCTaHOBOK MapaMeTpoB AuCnes: SiPKOCTb, HAaCTPOMKA CETKU, BKJ1/BbIK/1 YPOBHS
3apsga 6atapeun, xpaHuTenb 3KpaHa.
o MeHio HacTporku npubopa: aBToMaTuyeckas KkKanumbpoBka, cbpoC K 3aBOACKUM
HacTpoika

yCTaHOBKaM.

JonyckoBbli
KOHTPOJ1b

MeHIo pexuMa A0MYyCKOBOro KOHTpons (TecTupoBaHuWe no Macke/wabnoHy).

Bbixog,

MeHI0 HacTpoeKk napaMeTpoB BbIX0OAa Ha 3aAHel naHenun npubopa.

HacTtponkun LAN

MeHto HacTpoek nHtepderca LAN.

8.10.2 MeH10 KOHUrapumsa
MeHtio YcTaHOBKMU KomMmeHTapui

Fvccockruwi

Bboibop A3blka nosb3oBaTenbckoro uHTepderica. Ona Bbibopa
ncnonbaynte perynatop YCTAHOBKA.
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Bk/Bbikn oTobpax.
Yac/MuH YcTtaHoBKa AaTbl U PerynnpoBKka BbIBOAA Ha 3KPaH. Onsa Bbibopa
[leHb/MecsL MYHKTOB MeH wucnonb3ynte kHonku F1...F5 un perynatop
YCTAHOBKA.
Mon
BkntioueHne 610KMPOBKM  MepefHen MnaHenn  ynpasfeHus
npubopa. [Ona pa3biokMpoBKM MNOCNEAO0BATE/IbHO HaXMuTe
KHonkn 50% n ®OPC 3AIl Tpu pasza.
NHdopMaumsa o cTaTyce cucteme:
- Mmogenb npubopa;
- CEPUIHbIN HOMep;
- BEpCUS;
- KOHTPOJIbHasa CyMMa
NHdopMaumsa o craTyce cucteMbl aBToMaTuyeckm ybupaertcs c
9KpaHa Yyepe3 HeCKOJIbKO CeKYyHA.
8.10.3 MeHI0 aucnnen

Oucnnefi

0-100 %

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

Bbibop TMna wkanbl LU30. B nmogMeHO MOXHO BbibpaTb TuNa
wKasnbl:

MonHas - ;

Tonbko ocH - EE|;

Tonbko obpamneHue - (]

Bkn
Bbikn

OTobpaxeHue MHAMKATOpa YpoOBHA  3apsaa  6aTapew.
NHanKaTop ypOBHS 3apsiia oTobpa)xaeTcs B NMpPaBOM BEPXHEM
yrny sKpaHa.

YcTaHOBKa BpeEMEHW NPUCYTCTBUS HA dKpaHe 3KPAHHOr0 MeHHo
Perynatopom YCTAHOBKA Ha nepeaHen naHenu L3O MOXHO
BblbpaTb cneaywowmne 3HavyeHme: ot 5¢c go 50 ¢ wnm
6eCcKoHeYHOCTb.
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8.10.4 MeHI0 HacTpoika

Hactpoika

ABTOMaTM4yeckas Kanumbposka ocuunnorpada. Haxate H2 B MeHw
HacTponkun. OTCOeaMHUTb BCE MOAKJIIOYEHUS OT BXOA4OB ocuwmnnorpada u
noBTOPHO HaxaTb H2 anga 3anycka TectnpoBaHus. [oXAaTbCs OKOHYAHUS
npoueaypbl aBToOMaTudeckon kanmbposku. Ocuwmnnorpad aBTOMaTUYECKM
BepHeTcs B pabouni pexum. MogpobHee cM. NnyHKT 7.13.

C6poc napameTpoB ocuunnorpada K 3aBoackuM (HayasbHbIM) YCTaHOBKaM.

8.10.5 MeHio lon/KoHTp

OYHKLMSA AOMYCKOBOro KOHTPosA [on/KOHTP MOXET OTC/EXUBATb U3MEHEHUS CMIHANO0B, cyas
Mo TOMY, HaXOAMTCS /M CUTHAN BHYTpuM npeaonpeaenéHHoin 061acTm Mackym UM HeT.

Hon koHTP

BkntouyeHne \ BbIK/IIOYEHWE peXMMa TECTUPOBaHMA MO MackaM
[OMYCKOBOI0 KOHTPOSS.

CTon - npoBepKa AOMYCKOBOIr0 KOHTPOJIS OCTaHOBJIEHA, Ha)XaTb
KHOMKY A9 3anycka.

Myck - wnaéT npoBepka AOMYyCKOBOro KOHTPOJA, HaxaTb Ans
OCTaHOBKM!.
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MeH0 ynpaBneHnsa BbIXO40M:

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

Mopaya 3BYKOBOro CUrHana npwv  HapyleHuW  yCnoBui
AOMYCKOBOrO  KOHTpOSs. 3BYKOBOW CurHana nopaeTcs B
3aBUCMMOCTU OT BbI6paHHOro ycnosus TectupoBaHusa: MOAEH
unu BPAK.

BkntoyeHne \ BbIK/IOYEHME BO3MOXHOCTM OCTaHOBKM cbopa
MHdopMauMmnm npu 0BHAPYXXEHMM HECOOTBETCTBUSI Macke npwu
MCMOJIb30BAHNWN AOMYCKOBOIr0 KOHTPOSIS.

BktoueHne/BbIKIOYEHNE oTobpaxkeHus MHpopMaumm o]
pe3ynbTaTax AOMYCKOBOrO KOHTPOsIS.

Bbibop MCTOUYHMKA ANA AONYCKOBOro KOHTpons: KaHan 1 wvnwm
Kanan 2

YcTaHOBKa@ TrOpU3OHTaNbHOIO Aonycka ¢opMbl CurHana, no
¢dopmMe curHana oT BblbpaHHOro wucTtouyHuka. [penensbl
perynupoBku oT 0.04 geneHunsa no 7.50 peneHuns.

YcTaHOBKa BepTMKanbHOro gonycka ¢opmbl curHana, no dgopme
CUrHana ot BblbpaHHOro Mcrto4vHuka. lMpenenbl perynmMposkn oOT
0.04 peneHuna po 5.00 geneHwus.

KHOMKa co34aHuA Macku WM BHECEHUS W3MEHEHUS B YXe
CYLLECTBYIOLLYIO Macky.

Boibop su4eikn BHYTpeHHel namMaTv Anst CoOXpaHeHus Cco34aHo
Macku. [Ins coxpaHeHust AOCTYMHO 8 s4eek.

CoxpaHUTb Macky B Bbl6paHHYO SUenKy.

3arpy3sunTb Macky u3 BblbpaHHOM siHYenku.

Co3pgaHMe U coxpaHeHue MacKm
[ns co3gaHns Macku Heob6xoaAnMO:

BoliT B MeH0 AONYCKOBOro KOHTpons (CM. BbilLE);

HaxaTb H2 3aTteM F1 ans BK/AKOYEHUS peXnMa TECTUPOBaHMSA Mo MackaM m 4tobbl caenaTb
MacKy BUAMMOWN;

HaxaTtb H4 ocumnnorpada ans Bbi30Ba MEHIO CO3A4aHMS MacoK;

HaxaTb F1 gns Bbibopa MCTOYHMKA OS89 A0MNYCKOBOrO KOHTPOAS;

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

HaxaTb F4 gns co3gaHmns HOBOW MaCKM UM KOPPEKTUPOBKW paHee CO34aHHOM MacKWu;
HaxaTtb H4 anga nepexoda B MHIO COXPaHEHUA Macku;

Haxate F1 un perynstopom YCTAHOBKA npoussectn Bblbop sueinkn (1~8) ansa
COXpaHEeHUs MacKu;
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e [1ng coxpaHeHUs Mackum HaxaTb F2.

3anyck npouecca AornyCKOBOro KOHTpPOJisi

[nsa 3anycka AonycKoBOro KOHTPOJS He06XoaMMO:

e BoNTM B MEHIO AOMYCKOBOrO KOHTPOAsS (CM. Bblilwe);

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

e Co3pmaTb MacKy Ans 4ONYCKOBOro KOHTpons (CM. Bbilwe);

e HaxaTtb kHonky H2 3ateM F2 n Bbi6paTb lNyck Ans 3anycka npoueaypbl TECTUPOBAHUSA MO
Macke.

Yucno roaHbixX
ocumnnorpaMmm 0.000ns

Uucno
orbpakoBok

O6wee uncno

_f0.00mv

-1.00aen

Puc. 8-24 Pe>xum [JOMNYCKOBbIA KOHTPOJ1b

OcTtaHOBKa rnpouecca AONyCKOBOro KOHTPOnA:

e Haxatb H2 3atem F2 un Bbibpatb CTOn A58 OCTaHOBKM Mnpoueaypbl TeCTUMPOBaHWS MO
Macke;

e [lng BbIXOAa U3 pexmnMma A0MNyCKOBOro KOHTpons HaxaTb H2 3atem F1 u Bbi6paTtb BbIKJI.

8.10.6 MeH10 BbIXOA

I HELMA

Brixon

Oon /koHTR

Bbibop Tuna Bbixoga pasbema BNC Ha 3aaHel naHenu: BbIXoA4
CUHXPOHU3AUMM NN BbIXOA CUTHANa B peXuMe A0MYCKOBOro KOHTPONS.

8.10.7 MeHto HacTpoek LAN
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HacTpoinka ocHoBHbIX NnapaMeTpoB LAN unHTepdelica.

8.11 ABTOBBIOOp IMaNA30HA

dyHKUMA aBTOMATM4YeCKOW HacTpolku ananasoHa ABTOBbBIBOP pab6oTtaeTr aHanorm4yHo
dYHKUMM aBTOMATMYeCKasl YCTaHOBKA, 3@ MCKJ/IIOYEHMEM TOro, 4YTto YHKUUS ABTOBbLI6GOP, 6yayumn
BK/NIOUEHHOM, paboTaeT nOCTOSAHHO. ®yHKUuMa ABTOBbI6GOp 6yaeT OocCcywecTBNATb MOCTOSHHbIN
MOHUTOPWUHI BXOAHOIN0 CUrHasa W HACTPOWKY TOPM3OHTANBHOINO W BepTUMKanbHOro Macwraba
BbIBOAMMOIO Ha gucnnen curHana, 4tobbl ero 6b110 ny4ywe BUAHO.

Kpome Toro, dyHKkumsa ABToBbi60p MoXxeT 6blTb KOHPUIrypnpoBaHa Ha peryanposky mMacwTaba
TO/IbKO MO BEPTUKASIN MW TOJIbKO MO rOPU30HTANN.

MeHto YcTaHoBKMU KoMmMmeHTapui

BKJ1. / BbIKJ1 BkntouyeHune/BbikatodeHne GyHKUMM aBTOMaTmMyeckoro Bbibopa

B LI Anana3oHa.
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KHonka Bbibopa aBTOMaTUYECKOW HACTPOMKK Mo ob6emm ocsMm.

KHonka Bblbopa aBTOMaTU4ecKom HaCTpPOMKM TONIbKO
BEPTMKANbHOIro Anana3oHa.
KHonka BblbOpa aBTOMaTU4ecKom HaCTpOMKM TOJIbKO

rOPU30OHTANIbHOIoO AMana3oHa.

—_——
—_——

OTo6paxxeHne HeCKONbKMX NepMoA0B CUIHASOB.

OTo6paxkeHne o4HOro neproaa CurHana.

Ons ncnonb3oBaHus GyHKUMKM aBTOBbLI6GOp HEO6X0AMMO:

1) Haxatb kHonky ABTOBbIBOP;

2) HaxaTb H1 gns BbIKAKOYEHUS UM BbIKIKOYEHNS aBTOMaTU4YeCcKoro Bblbopa Anana3oHa;
3) HaxaTtb H2 gns Bbibopa pexmnma aBTOMaTUYECKOW HACTPOMNKN;

4) HaxaTtb H3 ans Bbibopa popMbl 0TOBpaXkeHns curHana: OAWH UM HECKOJSIbKO NepuonoB.

8.12 KHonku ynpasJieHHsl ITyCKOM

K KHOMKaM ynpasrsieHns nyckom cb6opa aaHHbix oTHocsATcA: ABTO YCT (aBTOMaTMUECKuUiA
BbI6op HacTpoek) n NYCK/ CTOM.
ABTO YCT. OT1a pyHKUMS NpoM3BOAUT aBTOMATMYECKMN BbIBOp HacTpoek ocumnnorpada ans

obneruyeHuns nonyyeHusa ocumnnnorpaMmmsl BXOAHOIO CUrHana. I'Iepequb dBTOMATUYECKHU
yCTaHaB/JMBaEMbIX HAaCTPOEK yKa3aH B Huecneaywwen tabnuue:
MapameTpbl HacTtpoitku
Pexxnm cbopa gaHHbIX Tekywumn

CBsA3b KaHana no Bxoay

DC (OoTKpbITbIN)

Koad. oTknoHeHus (B/gen.)

PerynupyeTtcsi B 3aBUCMMOCTM OT XapaKTepa curHana

[Monoca nponyckaHus

MonHasa (6e3 orpaHnyeHuns)

[[Opn30HTanbHOE NoNoXeHNe

LleHTp 3KkpaHa

Koad. passepTkn (Bpemsi/gen.)

PerynupyeTtcsi B 3aBUCMMOCTM OT XapaKTepa curHana

Tunn 3anycka

Tekywumn

McTouHMK 3anycka

ABTOMaTU4yecKoe onpegesieHme KaHana Cc NpUCyTCTBYHOWNM
BXOAHbIM CUIHA/1I0M

CBA3b cMCTEMbI 3anycka

Tekywas

OpoHT

Tekywmin

YpoBeHb 3anycka

CepennHa pa3Maxa curHana

PexxnuM pasBepTku

ABTO

PexxnM pasBepTku

YT (dopmat aucnnes)

KHonka NMYCK/ CTON

3Ta KHOMKa MO3BOMSAET 3anyCTUTb WM OCTAHOBUTb MpPOLIECC perncrpauum ¢opmbl curHana

(cbopa AaHHbIX B peasibHOM BpEMEHMU).

3AMEYAHME: B cocTtossHMKM ocTaHoBKK (CTOIM) BepTMKanbHbIN U FOPM30HTasIbHbIN MaclwTabbl
oCUMIOrpaMMbl MOXKHO perynmMpoBaTth B ONpeaesieHHbIX npeaenax. To eCTb, MOXHO yBenMunsaTb/
yMeHbLlaTb pa3Mep OCLMAN0OrpaMMbl CUrHaNa B BEPTUKAJIbHOM UM FTOPU30OHTA/IbHOM HamMpasB/iEHUN.
Mpwn ropmsoHTanbHOM passepTke — 50 Mc/aen n MeHee ropM3oHTasibHas pa3BepTKa MOXeET
N3MEHATbCS Ha 4 Wara BBEPX UM BHU3.
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9 TEXHMWYECKOE OBCJ/TY>XKXUBAHUE

OnuncaHHble HMXKe onepaunn AOMKHbI BbIMOSHATLCSA KBaJ'IVICbVILI,VIDOBaHHbIM nonb3osaTtesieM. Bo
nsbexaHune nopa>XeHna aNeKTpn4eCKnMM TOKOM He BbIMOJIHANTE HUKAKNX onepauwﬁ, KpoMe TeX, 4TO
YKa3aHbl B HaCcTtoAWweM OonnCaHunn.

9.1 3ameHa NJaBKOI0 NMpeI0XpPaHUTEJIA

Ecnn neperopen npepoxpaHuTenb, wHAnkKatop «CeTb» He OyaeT BKAKYaTbCsA, U
COOTBETCTBEHHO, ocuwuiorpad He 6yager paboraTtb. 3aMeHa MNPOM3BOAUTCS TOJSILKO Ha MAaBKUM
npeaoxpaHnTenb PeKOMeHAO0BaHHOro HOMMHaNa, KOTOPbIA yKasaH Ha 3agHer naHenu (twn "T”, 2
A/250 B).

9.2 BpbI0Op HaNpsZKeHUs MUTAIOLIEH ceTH

Ocumnnorpad paccumtaH Ha paboTy oT ceTm c HanpsixeHue oT 100B go 240B, c yactoToi
nutaowen cetn 47-63 Tu. [llepeknoyeHne OT OAHOMO CeTeBOro HamnpsXKeHus K Apyromy
OCYLLECTBNSETCS aBTOMaTUYECKMU.

9.3 ¥Yxopx 3a BHellIHel MOBEPXHOCTHIO OCHMJLIOTpada.

Onsa unctkm ocumnnorpada, UCNoab3ynTe MArKyt TKaHb CMOYEHHYK CMUPTOM WM BOAOMW.
Obeperainte ocumnnorpad oT nonagaHuma Ha kopnyc 6eH3nHa, Tonyona, Kcuaona, aueToHa Wam
noaobHbIX pacTtBopuTenei. He ucnonb3ynte abpasuB ANA YNCTKU 3arpsi3HEHHbIX MOBEPXHOCTEN
ocuunnnorpada.

9.4 YcraHoBka BHYyTpeHHeli 6aTapen (omuus)

Mpu nokynke AononHuUTeNnbHOM (onumsa) BHYTPEHHEN nepe3apshkaemon 6atapen Aans
umdposbix ocumnnorpados cepum AKUM-4122 (mogenn c¢ AKWUM-4122/1 no AKWUM-4122/6, B T.4
Moandumkaumm ¢ nHa. «V»):

e TN - NUTUN-NONNMEPHbI akkyMynaTop (Li-Pol, cnapeHHbii 610k 2wt X 3,7 B/4000 MA*4)

e BuixogHoe HanpsxeHne 7,4 B

e EMKkoCTb 6aTapen - 8000 MA*y

e Bpemsa paboTbl ocumnnorpada ot 6atapen - ~4 yaca

Mopsaok 1 nocnenoBaTesibHOCTb YCTaHOBKKM 6aTapen B Npubop ykasaH Huxe:
1. BbIKpYTUTb 2 BUHTA B HMXHEN YacTW Kopnyca
2. WM3Bne4yb TPAHCNOPTHYIO 3arfiyLwWwKy U3 OoTCeKa ANs YCTaHOBKM akKyMynsTopa.
3. ToAKN4YUTb NPOBOA C KOHHEKTOPOM MOJTIOCHbLIX KOHTaKToB (+/-) K 6aTapee u
NOMeCTUTb €€ OTCeK.

4. 3aBUHTUTb 2 BMHTa KpbIWKN 6aTapenHoro orceka

War 1. War 3.
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9.5 3apsiax BHyTpeHHel 6aTapen (omuus)
Heo6x0aMMO KOHTPONMPOBaTL CTEMEHb 3apsAa akKyMynaTopa B npouecce paboTbl npubopa u
He JonyckaTb ero ceepxpaspsga. Ecnm B npouecce skcnnyaTtaumm npubopa Ha sKpaHe
oTobpaxkaeTcsi CMMBOST MMHUManNbHOMo 3apsaa 6atapen (rpaduyeckuii CUMBON B BUAE KOHTYpa
H6aTapen 6e3 3a/MBKM — CM PUC. HUXE), TO CNefyeT NpekpaTuTb paboTy, 3aBepLInTbL BCe
M3MEpPEHNs 1 BbIMOMHWUTL 3apsa akKyMysiaTopa npu NOMOLM CETEBOro aaanTepa.

Battery electric quantity indicating symbols
including: I & @ ena (1

0.000ns

M:1.0ms 0. 00mv

T T —
e | @ | e @ |

HeBbINMosIHEHME AAHHOIO yKa3aHUs MOXET MPMBECTU K aBapuiMHON nepesarpyske npmbopa u
¢daTanbHOMY 3aBUCAHUIO cucTembl !
Ona ycTpaHeHus nospexaeHnsa notpebyeTtcsa oTnpaska npubopa B CepBuC-LEHTP.

10 NMPABUJIA 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 XpaHuauuia:

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

OTHOCMTENbHAA BJAXHOCTb Bo3ayxa Ao 70% npu Temnepatype +35°C mn Huxe 6e3
KOHAEeHcaummn Bnaru;

e N5 OTANJIMBAEMOro XpaHuauwa:

TeMnepaTtypa Bo3ayxa oT +0°C go +50°C;

OTHOCMTENbHas B/IAXHOCTb Bo3ayxa A0 80% npu Temnepatype +35°C m Huxe 6e3
KOHAEeHcaumu Bnaru.

CpOK KpaTKOBPEMEHHOIO XpaHeHuns Ao 12 Mecsaues.

10.2 JAnuTenbHOe XpaHeHHE

OnutenbHoe XpaHeHne npubopa OCyLecTBASEeTCAa B KanmTanibHOM OTanJvMBaeMoM XpaHwuiauuie
B YCNOBUSAX:

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

OTHOCUTENbHas BMAXHOCTb Bo3ayxa A0 80% npu Temnepatype +70°C un Huxe 6e3
KoHAEHcauuMm Bnaru.

Cpok xpaHeHus npubopa 10 ner.

B TeueHune cpoka xpaHeHust npubop Heob6xoaMMOo BKIOYATb B CETb HE pexe O4HOro pasa B rog
AN NpoBepku paboTocnocobHoCTH.

Ha nepuoa ANUTENbHOrO XpaHeHWs W TPaHCNOPTUPOBaHUSA MNpou3BOANTCA obsA3aTenbHa
KOHcepBauusa npubopa.
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11 FAPAHTUMHDIE OGSA3ATE/IbCTBA

N3roToBuTENb rapaHTMpyeT COOTBETCTBME TEXHUYECKMX XapaKTEPUCTUK Npmnbopa yKasaHHbIX B
pasgene «TexHUYecKkne xapakTepucTMKn» npu ycnosmum cobnogeHns nonb3oBatenem npasuna paboTsl
Cc NnpnbopoM, TeXHNYECKOro ob6cnyxmBaHus, yKasaHHbIX B HAaCTOSILLEM PYKOBOACTBE.

CpegHuii cpok cnyxbbl (He meHee) — 5 nerT.

U3rotoButenb:

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

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

Ten.: +86 596 213 0430

®dakc: +86 596 210 9272

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

Mpeacrasutenb B Poccum:

AkumnoHepHoe obuiectBo «Mpunbopbl, Cepsuc, Toproena» (AO «MNpuCT»)
111141, r. MockBa, yn. NnexaHosa 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
B3aMMHOWN AOrOBOPEHHOCTMU.
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Mpunoxxenue 1 NoBepka npubopa
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Hacmosiwass memoouxa nosepku pacnpocmpansiemcsi wa ocyuiioepagher yugposvie AKHUII-4122/1,
AKUII-4122/1N, AKUII-4122/2, AKHUII-4122/2N, AKHUII-4122/3, AKHUII-4122/3V, AKHUII-4122/4,
AKHUIT-4122/AN,  AKHUII-412/5, AKHUII-4122/5V, AKUII-4122/6, AKHII-4122/6NV  (Oaree -
ocyunnocpagl) npedHasHavenvl 0isl UCCIe008aHUA POPMbL U USMEPEHUU AMIIUMYOHBIX U BDEMEHHbIX
napamempog nepuooudecKuUx U HenepuoOUUecKUx 31eKmpuieckux cuenanos ¢ nonoce yacmom: (...300
MTy, npoussoocmea ¢gupmer «Fujian Lilliput Optoelectronics Technology Co., Ltdy u ycmanaerusaem
MemMOoObL U CPeOCmBa UX NEPEUUHOU U NEPUOOULECKOU NOBEPOK.
NuTepBan Mexy moBepKaMu (MEKIOBEPOUHBIN HHTEPBAT) — OJMH TO/I.

1 Onepanuu noBepku

1.1 IIpu nepBUYHON U IEPUOIUUYECKON MTOBEPKAX OCHIIIIIOTpad)OB BHITIOJIHSIOTCS OTICPAIIHH,
yKa3zaHHbIe B Tabnuie 1.

1.2 [Ipu nmonyuyeHun OTpULIATEIbHBIX PE3YyIbTATOB MPHU BBIMOJIHEHUH JIF000N U3 onepanuii moBepka
MpeKpamaeTcs u ocumuiorpad Opakyercs.

Tabnuna 1
HaumenoBanue onepanuu Howmep nynkra HokymenTa
IO MOBEPKE
Brennuii ocMoTp 1 onpoOoBaHue 7.1
OnpoboBaHue 7.2
KamnbpoBka 7.3
[TpoBepka METPOIIOTHYECKUX XAPAKTEPUCTHUK: 7.4
IIpoBepka OTHOCUTENBHOM MOTPEUTHOCTH 74.1
Kod(uimenTa OTKIOHCHHS
[TpoBepka mosockl MPOMyCKaHUs KaHAJIOB ociuuiorpada 7.4.2
[IpoBepka BpeMeHH HapacTaHUs IIEPEXOIHON XapaKTEPUCTUKH 7.4.3
NEPUONYECKOr0 CUTHAJIA
[TpoBepka OTHOCHTENBHOM MOTPENTHOCTH KO PUIIMEHTA pa3BEPTKH 7.4.4

2 CpencrBa noBepkHu
2.1. Ilpu npoBeieHNH MTOBEPKU TOJIKHBI IPUMEHSTHCS CPEACTBA MOBEPKH, YKAa3aHHbIE B TaOIHIIE 2.

Tabmuma 2
Howmep HaumeHnoBanue pabodero sTaioHa UM BCIOMOTaTeIbHOTO CPEICTBA MTOBEPKH;
MyHKTa HOMEp JIOKYMEHTA, PETIIaMEHTHPYIOIIETO TEXHHUECKHUE TPEOOBAHMS K CPEICTBY;

METOJUKH | pa3psij [0 rOCyAapCTBEHHOM MOBEPOYHON cXeMe U (MJIN) METPOJIOTUYECKUE U
OCHOBHBIE TEXHUYECKHUE XaPaKTEPUCTUKH

Kanmu6parop ocrminorpagos FLUKE 9500B: nuana3zoHn HanpsiKeHUs: HOCTOSHHOTO
Toka Ha Harpy3ke 50 Om ot * IMB no + 5 B, na narpyzke 1 MOwm + 1mB g0 + 200
B, npenenst gonyckaemMoii aOCOMOTHON TOTPEITHOCTH BOCITPON3BEACHHUS HATIPSKEHUS

7.4

+ (0,00025x Uy + 25><10'6), rae Ug,x - YCTAaHOBIIEHHOE HampsbKeHue, B;
JUTUTETLHOCTH (PPOHTA UCTIBITATENILHOTO UMITYIIbca He O6osee 500 nic unu 150 e ans
dbopmuposarens 9530, ne 6onee 70 nic ans hopmupoBarens 9560, He Gonee 25 mc ms
dbopmuposarenst 9550, Beixomanoe conpotuBienne 50 OM; quamna3oH 4acTOT
reHepaTopa CHHYCOUIaIbHOTO HanpsukeHus ¢ popmuposarenem 9530 ot 0,1 I'm 10
3,2 I'Tu, npenesnbl JOMYyCKaeMOW OTHOCUTEIIbHON MOTPEITHOCTH YCTAHOBKH YaCTOTHI
+2,5x10° %.
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7.4 I'eneparop ucnblTaTeabHbIX UMITYNIbCOB M 1-15 ¢ Harpy3koi koakcuanbHou 50 Om u3
KOMIUIEKTA: NTUTEIHHOCTh PpoHTa, MeHee:0,25 HC, MOTPenHOCTh YCTAaHOBKHU
nmatensHocTH 0,1T + 0,01 Mke, MakcuManbHasg aMIuIuTyaa ummynsca: 10 B,
MOTPENTHOCTh YcTaHOBKH amrumutyAsl 0,1 U, mmurenbHOCTh nMimyiibeoB 0,1 - 10 mkc,
MOrPeIHOCTh ycTaHOBKM AyuTesnbHOCTH 0,1 T + 0,01 MKC, neproa moBTOpEeHUS
nmnyibcoB 0,01—100 mc, norpemHocts ycranoBku nepuoga 0,1 T.

2.2. llpumeHseMBIii TpU TMOBEpKE IO HACTOSIICH METOJUKE B KadecTBE pabodero STajloHa
kanmuopatop ocimmorpadgos FLUKE 9500B u renepaTop ucnbITaTeIbHBIX UMITYICOB U1-15 nomxHbI
ObITh TOBEPEHBl U MUMETh OTMETKY B CBUJETEIILCTBE O BO3MOXKHOCTH €r0 NMPUMEHEHUS B KauecTBE
paboyero sTayioHa.

2.3. Ilpu nmpoBeaeHUHN MOBEPKH JOIMYCKAETCS UCIOIb30BaHUE ITAJIOHHBIX CPEJICTB MU3MEPEHHM IO
CBOMM METPOJIOTHYECKUM U TEXHUUYECKHUM XapaKTePUCTUKAM HE XyXKe YKa3aHHbBIX B Tabuuie 2.

3 TpeOoBanus K KBaJUPUKANUN MIOBEPUTeEIEH

3.1 K npoBeaeHHI0 MOBEPKU MOTYT OBITH AOMYIIEHBI JIUIA, ATTECTOBAHHBIE B KAU€CTBE MOBEPUTES
Y UMEIOIIHE MPAKTHYECKUH OMBIT Pa0OT B 00JIACTH JIEKTPOTEXHUUECKUX U PATUOTEXHUUECKIX
HU3MEpPEHHUI.

4 TpeO6oBaHusi 6€30N1ACHOCTH

4.1 Tlpu npoBeAeHNUH TIOBEPKH JOLKHBI COOIIOIAThCS Bee TpeOOBaHMs O€30IIaCHOCTH B
cooreBerctBuu ¢ ['OCT 12.3.019-80.

S YcaoBust noBepku

5.1 Ilpu mpoBeieHNH MTOBEPKH JOJKHBI COOIIOIATHCS CIICAYIONINE TPEOOBAHUS:

- TeMIIepaTypa OKpyKarouiero Bo3zayxa, °C 20+ 5;
- OTHOCHUTEJIbHAS BIIAYKHOCTH BO3AyXa, % 30 - 80;
- atmocdepHoe naBienue, klla (MM pr. cT.) 84-106 (630 — 795);
- yacTOTa MUTAaromen cetu, I’ 50,0 £0,5;
- HAIIPSDKEHUE MUTAKOIIEN CETH NTIEPEMEHHOTO TOKa, B 220,0 £4.4.

6 IloaroroBka Kk nmoBepke

6.1 IloBepuTens AOKEH U3YYUTh PyKOBOJCTBO M0 3Kcruryaranuu (PO) nosepsemoro npudopa u
HCIIOJIb3YEMBIX CPENICTB ITOBEPKH.

6.2. TloBepsieMblii TIpUOOpP W HCIOIB3yEMbIE CPEACTBA TIOBEPKH IOJDKHBI OBITh 3a3€MJICHBI U
BBIJIEP>KAaHbI BO BKJIIFOYEHHOM COCTOSIHUM B TE€YEHHE BPEMEHH, yKa3aHHOTro B PO.

7 IIpoBeneHne NOBEPKHU
7.1 BHemiHuii ocMOTp

[Ipu mpoBefeHUH BHEIIHETO OCMOTpAa JOHKHO OBITH YCTAaHOBIEHO COOTBETCTBUE IMPOBEPSEMOTO
npudopa CIeIyIUM TPEOOBAHHSIM:

- KOMIUIEKTHOCTH TpuOopa B COOTBETCTBUUM C PYKOBOJCTBOM II0 DJKCILUTyaTalldd, BKIOYas
PYKOBOJICTBO IO SKCILTyaTalliy ¥ METOJIUKY TTOBEPKH;

- He JIOJDKHO OBITh MEXaHMUYECKUX MOBPEKIACHUIN KOpITyca, JTUIEBOM MaHeIN, OPTaHOB YIIPABICHUS,
KKU skpana, Bce HAAMUCH HA MAHENSIX JOJKHBI ObITh Y€TKUMU U SICHBIMU;

- BCE€ Pa3beMbl, KJIEMMbl U U3MEPUTEIbHBIE MPOBO/IA HE JIOJKHBI UMETh MOBPEXKACHUN U JTOJHKHBI
OBITH YHCTEIMH;

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

[Ipu Hanuuuu geexToB noBepsieMblii IpuOOp OPaKyIOT U HAMPABISIOT B PEMOHT.
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7.2 OnpoboBanue

OmnpoOoBaHKe MPOBOJAT MOCIIE BPEMEHU CaMOIPOTpeBa, paBHOTO 15 MUH.
[Tposepsitor padorocriocodnocts KK, nuana3zon nepeMenieHns JIMHANA PAa3BEPTKH 110 BEPTUKAIIH.

[IpoBepka pabOTBI OPraHOB PETYIUPOBKH  KOIPPUIIMEHTOB OTKIOHEHHUS U  Pa3BEpPTKU
ocymiecTBIsitoT nyréM moxaun ¢ kanmoOpatopa FLUKE 9500B wummynbcoB wactororr 1 kI m
HanpspkeHreM 6 B moouepénHo Ha KaKaplid U3 KaHAJIOB MoBepsieMoro ocumuiorpada. Cxema coeTMHCHUS
puOOPOB IIpHUBEACHA HA pUCYHKE 1.

Fluke 9500B

Dopauposamens

9530

Pucynox 1

Kospduuuent pa3BépTku ycranaBiuBaioT paBHbIM 1 mc/nen. Ilepexmouarenem «Bonbt/en»
YCTaHABIMBAIOT pa3Mep H300pakeHUs paBHBIM IiecTH naeneHusaM mkanel KKW mo Beprukanu.
VYMmenblass (UKCUPOBAHHOE 3HaueHUWE KodpduuueHTa pa3BEPTKH ocuuiorpada, HaOIIOAAIOT
YBEIIMYCHUE INMUPHUHBI M300paKeHUS UMIYJIBCOB Ha JKpaHe. YBennunBas (PUKCHPOBAHHOE 3HAYECHUE
KO3 pHIMEHTa OTKIOHEHMs], HaOJIOJal0T YMEHbIIEHUE BBICOTHI M300pa’K€HHsI MMITYJIbCOB Ha 3KpaHe
KKMU.

IIpu mpoBeaeHuu ONpOOOBaHMS BBIIOJIHAIOT onepanuio «lloaTBepkaeHHE COOTBETCTBUS
nporpaMMmHOro  obecnedeHusi». Omepaums  «[loaTBep)KAEHHWE  COOTBETCTBHSI  MPOrPAMMHOTO
o0ecreyeHus» COCTOUT B ONpesielieHne HoMepa Bepcuu (MISHTU(UKAMOHHOTO HOMEpa) MPOrpaMMHOTO
oOecnedenus. CBeieHHs 0 HOMEpE Bepcuu (MACHTU(PHUKAITMOHHOM HOMEpPE) MPOrpaMMHOI0 o0ecrieueHust
«ITporpammuoe obecnieuenue ocummiorpadon nudppossix cepun AKUII-4122» npeacraBieHbl B MyHKTE
«Bepcusi» oxna «Cratyc» (kHomku «YTminutel» > «Ctatyc») (cMm. puc.l). Homep Bepcum
(upeHTH(UKALMOHHBIA HOMEP) MPOTrPaAMMHOI0 OOECTIEUeHUs Ha PUCYHKE 2 — «2.5».

AKMIT-4122/3
Cepuiinbii Homep :1219886 :---~:<-<~:~»»-:-
Bepcua:2.5

Kowtponsnas cymma:68348C72 - - - - - . ... ......

(16S/8) .
epth: 10M

Dy HKUWA Az bk
Y¥erHata |BnokKnas Cratyc

Pucynox 2

Pesynbrar  mOATBEp)KIAEHHST ~ COOTBETCTBUS ~ MPOTPAMMHOIO  OOECIEYeHHs]  CUMTAeTCs
MOJIOKUTEIbHBIM, €CIIM TOoJy4deHHble wuaeHTU(uKaumonHnele nanHHble [1O0 CHU  (HOoMep Bepcum
(uneHTU(UKALMOHHBIA HOMEP) MPOrPAMMHOT0 00ECIIEUeHNs1) COOTBETCTBYIOT YKa3aHHBIM B Tabuuie 3.
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Tabauua 3

Howmep Bepcun Hngposoii Anroputm
Unentuduxa- UICHTHPUKATOP
(npeHTH(UKAIIO BBIYHMCIICHUS
HanmenoBanue IIUOHHOE . MPOrPaMMHOTO
HHBIN HOMED) 1 (poBoOro
MPOrPaMMHOTO | HAUMCHOBAHHE o0ecrieyeHus
IPOrPaMMHOTO UJICHTU(PHUKATOPA
oOecrieyeHust POTPAaMMHOTO (KOHTpOJIbHAS
obecrieyeHus, He POTPaMMHOTO
oOecrnieueHus cyMMma
HIDKE o0ecreyeHus
UCTIOJTHSIEMOT0 KO/Ia)
[Iporpammuoe obecnieueHue
ocrutorpadoB mUPPOBBIX CEpUA 3.0.2 - -
AKMUII-4122/1 (V)
AKWII-4122/2 (V) 281.1 i i
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 - -

Ocmnorpadsl He npoieAnre onpodoBaHuEe OPaKyroT.

7.3 KanubOpoBka
KamubpoBky (toctupoBky) ocumiorpada Mmpu HEOOXOAMMOCTHU BBINOJIHSIIOT B COOTBETCTBHH C
pasnenamu 7 u 8 PykoBoIcTBa 10 3KCILTyaTaIlHH.

7.4 IllpoBepka METPOJIOTHYECKUX XaPAKTEPUCTHK

7.4.1 IIpoBepka OTHOCHUTEJIBHOI MOTPENTHOCTH K0P PUIHEHTA OTKIOHEHUSI

Onpenenenre OTHOCUTENBHOM MOTPEIIHOCTH KO3 (pULIMEeHTa OTKIIOHEHHSI KayKJJ0T0 KaHasla
MIPOM3BOIAT METOJIOM IIPSAMOTO U3MEPEHHUS IMpH oMoty kaimbpaTtopa ocmntorpadgos FLUKE 9500B.
Cxema coeMHEHUsI TPUOOPOB MPUBEIECHA HA pUCYHKE 1.

OpFaHLI YIpaBJICHUA ocunnnorpacpa YCTAaHAaBJIMBAKOT B CJICAYIOIIHUC IMOJIOKCHUS:

Kan 1 Bratouen, Cesaszv Bx./DC, Husepcus /Boikn, Ozcp IINI /Boixn, [Jerumens/X1
MEHIO Tun/Oounou, PescCunxp/@ponm, Ucmounux/Kanl, Pexcum/Aemo, @ponm/!i,
Cess3v Bx/ DC

Jucneit Tun/ Bek., Ilocnecs. /Bvikn

Coop und CoopHng/ Ycpeonenue/ 16
3mech W jJanee KypCOpHBIM HIPUGTOM BBIICICHBI PEXHMBI, KOTOPhIE HYKHO YCTaHOBUTH C
MOMOIIBIO (PyHKIMOHANBHBIX KiaBuil F1 — F5, H1 — H5.

C Beixonma xamubparopa FLUKE 9500B mnoparor mnocrosHHOe HampspkeHue. Koaddunment
OTKJIOHEHHSI ocumuiorpada yCTaHABIMBAIOT B COOTBETCTBHHM C YPOBHEM BBIXOIHOTO HAIPSHKCHHS
KanuOparopa.

Bximoyaror QyHKIMIO aBTOMAaTHYECKHMX W3MEPEHHWH Ha ociuuiorpade ¥ TMPOBOISIT H3MEPEHHS
CPEIHEKBAIPaTUYECKOTO 3HAYCHMs HANpsHKeHUs. BBIUMCIAIOT pa3HOCTh MEXAY I10/1aBaeMbIM  C
KamuOparopa ¥ U3MEPEHHBIM HANPSHKCHUEM H PACCUUTHIBAIOT A0COIOTHYIO MTOTPEITHOCTb.

Pe3ynpTaThl TOBEPKM CUYMTAIOTCS  YAOBIETBOPHUTEIBHBIM, €CIM TOJY4YeHHas aOCONIOTHAs
MOTPENTHOCTh KO GHUIIMEHTOB OTKIIOHSHHUS [T KaXKI0TO KaHajia He mpeBbiiaeT + (3 x107% x U + 0,1men
x Kotk + 1 MB) nans 3nauenuit Ko > 5 mB/gen.

IToBepky MpoOBOAAT BO BCEX MOJOXKEHUAX mepekmouarens «Bonpr/len» u ans BceX KaHAIOB
ocmmutorpada.

7.4.2 TIpoBepka MoJ10CHI MPONMYCKAHUA KAHAJIOB OCHHJLIOrpada
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[TpoBepKy MOJIOCH MPOMYCKAaHUS KaXAOTO KaHala OCIuIorpaga MpoBOAAT METOJOM IMPSIMOTO
n3Mepenus ¢ nomompio kanuoparopa FLUKE 9500B na koadduimentax orkinonenus ot 5 mB/men no
500 mB/nen. Cxema coennHeHHs PUOOPOB MPUBECHA HA PUCYHKE 1.

Opransl ynpasieHus ocuwuiorpada yCTaHaBIUBAIOT B CIEAYIOIIUE ITOJIOKCHHS:

Kan 1 Brarouen, Cesaso Bx./DC, Husepcus /Bwoikn, Oz2p IINI /Boikn, [enumens/X1
MEHIO Tun/Oounou, PescCunxp/@ponm, Ucmounux/Kanl, Pexcum/Aemo, @poym/!i,
Ceasb Bx/ DC

Jmncneit Tun/ Bek., Ilocnecs. /Bvikn

Coop und CoopUngh/ Yepeonenue/ 16

C BbIXOJa KanuOpaTopa Ha BXOJI MEPBOTO KaHala ocIIiorpada mogarT CUTHAT YaCTOTOH 50
k['n. BrirouaroT QyHKIWIO aBTOMaTHYECKMX H3MEpEHHIl Ha ocuusuiorpade U MPOBOASAT H3MEPEHHS
MUKOBOTO 3HAYEHHUS HampspkeHus. VI3MeHss ypOBEHb BBIXOJHOTO HAaNpsDKEHHs —Kanuoparopa,
yCTaHABIMBAIOT pa3Max CUTHala Ap, COOTBETCTBYIOIIMHA JaHHOMY KO3(puIMeHty otkioHeHus (6
Oonpmmx aenennit mkansl JKKIN).

YcTaHaBnMBalOT 3HAYEHHUS YACTOThl CHTHala ¢ KanuOparopa, npuBeACHHbIE B Tabmuue 4 ams
COOTBETCTBYIOLLEH MOJIENH OCIIIIIorpada U NOoIepKUBAIOT YPOBEHb BBIXOIHOTO HAIIPSIKEHHUS.

Tabanma 4
frew MI'1y 60 100 200 300
Af mMB Ao

W3mepsitoT pa3max CUTrHajla Ha yKa3aHHbIX yacToTax no macmtaOHoi cetke XKKU u gpuxcupyror eé
3HadyeHue Ar. [Ipouenypy NOBTOPSIIOT Ul BCEX KaHAJIOB OCLHILIOrpada.

Pe3ynpTaThl MPOBEPKH CUMUTAIOTCS YIOBJIETBOPUTEIbHBIMHU, €CIM aMIUIMTyJa CUTHana Af Ha
YKa3aHHbIX yacToTax He MeHee 0,7 Ag — yCTaHOBJIEHHON aMIUIUTY bl Ha yactoTe 50 kI'm.

7.4.3 IlpoBepka BpeMeHH HAPACTAHMS NEPEXOAHON XaPAKTEPUCTUKH MEPHOIHYECKOTO
CUTHAJIa

ITpoBepka BpeMeHM HapacTaHUs MEPEXOJHON XapaKTEePUCTHKH KaXJOro KaHajla ocuusuiorpada,
MIPOM3BOJAT MYTEM HM3MEPEHMs] BPEMEHU HapacTaHus UCHBITATENbHOro umnyibca Ha aucruiee JKKU
ocumorpaga. Cxema coeluHeHUs TpUOOPOB NPUBEACHA Ha PUCYHKE 1.

Opransl ynpasieHus ocuusuiorpada ycTaHaBIMBAIOT B CIEAYIOIINE OJOXKEHHUS:

Kan 1 Brmouen, Cesnzo Bx./DC, Hnsepcusi /Boikn, Oep IINI /Boikn, lenumenv/X1
Menw Tun/Oounoy, PexcCunxp/@ponm, Ucmounux/Kanl, Pescum/Aemo, @pOHm/!i,
Ceszb Bx/ DC

Jucneit Tun/ Bek., Ilocnecs. /Bvikn

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

OmnpeneneHnue BpeMeHHM HapacTaHus nepexoaHoil xapakrepuctuku (I1X) mpousBomutcs ¢
MOMOIIBI0 KamuopaTopa ocimutorpados 9500B ¢ ucnonp3oBanuem Gopmuposatens 9530.

Boixong ¢dopmupoBarenss yepe3 Harpy3sky 50 OM MOAKIIOUMTH HA  BXOJ  NEPBOrO KaHaia
MOBEPsIEMOTO  ocIIIIorpada.

Ha xanubpaTope ycTaHOBUTH pexXUM (OPMHUPOBAaHUS CUTHAJA C MaJIbiM BpeMeHeM HapactaHus 150
IC.
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Bpewms napactanus [1X npoBepsiercst Ha Bcex KOd(QPUIMEHTaX OTKIOHEHUS M WHIUIHMPYETCs Ha
sKpaHe ocuusuiorpada, mpu 3ToM aenaercs 10 OJHOKpAaTHBIX HM3MEpEHUil (3alyCKOB) M BBIYUCISIETCA
cpeaHee 3HaUYeHHUE.

M3mepeHusi mpoBecTH Ha BCEX KaHalax MHoBepsieMoro ocuuiuiorpada. s mpoBepkd BpeMeHU
HapacTaHusi Ha Kod(dduuentax oTkiaoHeHus oT 5 MB/men go 500 mMB/aen ucnonb3yroT kaimbOparop
FLUKE 9500B. [ns mpoBepkd BpeMeHH HapacTanus Ha Koddduuumenrax otkimoneHus 1 um 2 B/men
UCTIOJB3YIOT TEHEPATOP UCIBITATEILHBIX UMITYIbCOB M1-15.

PesynbTaThl MOBEpKHM CUMTAIOTCS YIOBICTBOPUTEIBHBIMH, €CIM CpEIHEe 3HAYCHHS BPEMCHHU

Hapactanus [1X He npeBbIIaeT 3HaYCHUH, YKa3aHHBIX B Ta0IHUIE S.

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

7.4.4 IlpoBepka OTHOCUTEJIbHOI MOTrPeMIHOCTH KO3(PuinuenTa pa3BépTrku

OmnpeneneHre OTHOCUTENBHON MOrpemrHocTd kKod(dduinenta pa3BEPTKU MPOBOIAT METOJIOM
MPSIMBIX U3MEPCHHI YaCTOTHI HYJIeBbIX Onenuit curaanoB AL ocimmiorpada ¢ momomnso Kammoparopa
FLUKE 9500B. Cxema coequHeHHs MpuOOPOB MPUBEACHA HA PUCYHKE 1.

Opransl ynpasieHus: ocuuuiorpada yCTaHaBIHBAIOT B CIICAYIOIINE TTOJIOKEHHS:

Kan 1 Brarouen, Cesaszo Bx./DC, Husepcus /Boikn, Ozep IINI /Boixn, /Jerumensv/X1
Menw  Tun/Oounou, PexcCunxp/@ponm, Hcmounuk/Kanl, Pexcum/XKoywuil, @ponm/!i,
Css3v Bx/ DC

Jucneit Tun/ Bek., Ilocnecs. /Bvikn

Coop ung Bri0opka
Kko3ppuuuenm pazeépmru 20 ms/div
KoIppuyuenm omxnonenusn 50 mV/div

VYcTaHOBUTH MUHUMAJIBHYIO 4acToTy BbIOOpKH. C kanuOparopa nmojars curnain yactotoi 10 MI'n u
ammuintynoit 100 MB. Koaddunuent pazséprku Kan 1 ocunmnorpacda ycranoButs - 20 mc/nen. Haxarp
Ha ociuuiorpage kiasuiry U3mepenns, Boiopars crpoky Yacmoma (Kanl). Cuuratb n3MepeHHoe
3HA4YE€HHE YacTOThI HyJIeBbIX OnMeHuil curnanos ALIII.

Pe3ynbrarhl MOBEpKH CYUTAIOTCS YIOBIETBOPUTEIHHBIMHU, €CIIA YaCTOTA HYJAEBBIX OMEHUN CUTHAJIOB
AITI ne 6onee 1000 T

H[}I/IMC"IB.HI/IGI IIpH MaJIbIX 3HAYCHUAX YaCTOTHI HYJICBBIX OueHmi (HCB03M0)KHOCTI/I OTO6pa)KCHI/I$I Ha
9KpaHC€ HECKOJIBKUX IMMEPHUOI0B IJId U3MCPCHUA '—IaCTOTI)I), CICAYCT YBCIIMYUTDH 3HAYCHHUC K pa3B. ajid
MOJIYyYCHHUA yCTOfI‘-IPIBBIX MMOKa3aHUM.

8 OgopmuiieHne pe3yJIbTaTOB MOBEPKU
8.1 PesynbpraTel moBepku ocimuiorpada oQopmisIOTCS BhIIaYeH CBHJIETETHCTBA O TOBEPKE B

cootBercTBUM ¢ IIP 50.2.006, B KOTOpOM yKa3bpIBaeTCs CpPOK JAEHCTBUS M JaTa OYEPETHOW MOBEPKHU U
HaHECEHUEM 3HaKa [TOBEPKU HENOCPEACTBEHHO Ha ocuuiuiorpad.
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8.2 Ilpu OoTpHIATENbHBIX pe3yibTaTaXx MOBEPKH OCLMILIOrpad K MPUMEHEHUIO HE JIOMYCKAeTCs U
BBIJAETCS U3BEILCHUE O HEIIPUTOJHOCTH C YKa3aHUEM IIPUYUH.
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