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1 BBEAEHME

HacTtoawee pykoBoaCcTBO nO 3kcnnayaTaumm (P2) npegHasHadeHo ans nuvy, paboTarowmx ¢
npubopom, a Takxe ans obcnyxmearoLwero n peMoHTHOro nepcoHana.

P2 BkntouaeT B cebsa Bce gaHHble 0 npubope, ykasaHus no pabore.

PS> copepxut cBegeHns o6 ocuunnorpadax tmna AKUN-4115/1A, AKUN-4115/2A, AKUIM-
4115/3A, AKMN-4115/4A, AKUN-4115/5A, AKUN-4115/6A, AKNIN-4115/7A.

[daHHble cepun ocuunnorpadoB OTIMYAKTCA NMOSocon nponyckanmsa (25 My, 40 Mly, 70 Mly, 100
My, 150MIy » 200Mru) M 4acToTOM OUCKPEeTU3auum, HO nopsigok paboTbl Oog4HOTMNEH A/ BCEX TUMOB
ocunmnnorpadoB. Bce npubopbl cepun AKUIM-4115A umeroT akpaH c amaroHanbio 17,8 cm (8x18 pen).
Mogenb AKWNM-4115/7A nmeeT Bu3yasnbHble OTIMUNS OT OCTaNbHbIX MoAenen, onucaHne nepeaHen naHenm
npMBOANTCS B NYHKTE 6.1.

B cBs3KM C MOCTOsSIHHOM paboTol MO COBEpLUEHCTBOBAHWUIO U3ZeNnuMs WM ero nporpaMMHOro
obecneyeHunsi, MoBbIWAKOLWENA €ro HAAEXHOCTb M y/aydlatlowen ycnoBus 3aKcnayaTauun, B KOHCTPYKLUMIO
MOryT 6bITb BHECEHbI HE3HAUYUTENbHbIE U3MEHEHUS, HE OTPaXXéHHble B HacTOsALWEM U34aHUN.

CoaepxaHue gaHHoro PykoBoacTBa no 3KCMJlyaTalMmM He MOXeT 6biTb BOCNPOM3BEAEHO B KaKoM-
nmbo dopme (kKonupoBaHue, BOCNpou3BeaeHne n gp.) B NtoboM cryyae 6e3 npenllecTByOLWEro pa3peweHns
KOMMNaHMN U3roToBUTENS MK odMUManbHOro agunepa.

BHuMaHue:

1. Bce wu3genus 3amaTeHTOBaHbl, WX TOProBble MapKM W 3HAKM 3aperuMcTpMpoBaHbl.

N3rotoBuTensb octaengetr 3a cobol npasBo 6e3 AOMNOSHUTENLHOrO YBEAOMSIEHUS W3MEHUTb

cneunduvkaumMn unspenns M KOHCTPYKUMIO (BHECTM HenpuHUMNUanbHble W3MEHEeHUs, He
A BNMAOWME HA ero TexHWYeckue xapakTepuctuku). MNpu HeboNbLIOM KOAMYECTBE TaKuX

U3MEHEHWN, KOpPEKLUUS IKCMyaTauMOHHbIX, LOKYMEHTOB HE NPOBOAUTCS.

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

cob6CcTBEHHOCTM Ha BelWb He B/e4YeT nepexoa WMAM  npeaocTtaBj/ieHUe

MHTENIeKTyaJiIbHbIX NPaB Ha pe3y/bTaT UHTEJIJIEKTYa/IbHOW AeATEeNbHOCTU>.

A U3rotoButenb octaBsifseT 3a co60¥ NpaBO BHOCUTb B CXEMY WU KOHCTPYKLMIO

npumbopa HenpuHUMNUaANbHble U3MEHEHMUS, He BAUAIOLKNE Ha ero TexXHu4yeckue

AaHHble. [lMpu He6ONILWIOM KONMYECTBE TaKUX U3MEHEHUH, KoppeKuus
3KCMJlyaTaulMOHHbIX, AOKYMEHTOB He NPpOBOAUTCA.

HNudopmanus o ceprupuranmuu

Ocuunnorpadbl undpoBbie 3anomMuHaowme AKWUMN-4115/1A, AKMMN-4115/2A, AKUN-
4115/3A, AKMUN-4115/4A, AKMN-4115/5A, AKUN-4115/6A, AKMMN-4115/7A npownm
UCNbITaHUS AN uenen yTBepXAeHMs Tuna WM BKAOYEHbl B [0OCyAapCTBEHHbIN peecTp CpeacTs
namepeHunin PO 3a N2 N2 51561-12.



2 HA3HAYEHME

Ocumnnorpadbl 3anomMmuHatowme undpossie AKUMN-4115/1A, AKNUMN-4115/2A, AKNN-4115/3A,
AKMN-4115/4A, AKNN-4115/5A, AKUN-4115/6A, AKUN-4115/7A (nanee L30) npeaHasHayeHbl
AN UCCnefoBaHUA W N3MepeHUs MnapaMeTpoB OAHOKPATHbIX CUFHaNOB WU NEpPUOANYECKMX CUTHaNoB B
nonoce yacrotr 0..200 MIuy (B 3aBucmmoctM oT Tuna). Ocumnnorpadbl BCex cepun obecnedymBatoT
undpoBoe 3anoMrMHaHme, umMdpoBoe namepeHne B AnanasoHe amnantyg ot 2 MB go 600 B (c genutenem) um
BPEMEHHbIX WHTepBanoB oT 2,5 HC Ao 50 c, aBTOMaATUYECKYK YCTaHOBKY pa3MepoB wu3obpaxeHus,
aBTOMaTU4ecKkoe w3MepeHne aMnInTyAHO-BPEMEHHbIX MapaMeTpoB BXOAHOrO CuUrHana C BbiBOAOM
pe3ynbTaTa naMepeHuns Ha akpaH Li30.

Ocumnnorpadbl obecneymBaldT BO3MOXHOCTb MOAKJIOYEHMS K  BHELWHEMY MNepCcoHa/ibHOMY
KOMMnbloTepy yepe3 cTblk USB nnu RS-232.

Paznnumsa B BO3MOXHOCTSAX ocumnnorpados npmeeaeHsl B Tabnmue Huxe:

Tun npmnbopa Monoca YacroTa O6bem NnaMATK Ha
nponycKkaHus | AUCKpeTu3auuMm Ha KaHan/o6bveaunHe SkpaH
KaXxAbl¥ KaHan/B Hue
pexxume
obbeanHeHus
AKNMN-4115/1A 25 Mly 250 Ml'y / 500 MI'y 16 kb / 32 kb
AKNM-4115/2A 40 MI'y,
AKNMN-4115/3A 70 Ml'y
AKUM-4115/4A 100 Mru 500 My / 1 Iy, 1 Mb/ 2 Mb 17,8 cm, 8x18 nen
AKWNMN-4115/5A 150 Ml'y
AKWNM-4115/6A 200 Ml'y 5 kb
AKWNM-4115/7A 200 Ml'y 1My /20y 12 kb / 24 kb

HacToswee kpaTkoe pyKOBOACTBO BK/HOYAET HeobXoanMble CBeAeHMS Mo TeXHUKe 6e30nacHOCTU U
ycTaHoBke ocumnnorpadgos cepun AKNM-4115A , a Takke OCHOBbI 3KCMJlyaTauMu, YTo NO3BONSIET
nosib3oBaTesnto NpUCTynuTb K pabote ¢ npnbopom.



3 TEXHUYECKUE AAHHDbIE

3.1 TpaKT BepTUKasnbHOIo OTK/IOHEHUsA

3.1.1 Yncno kaHanoB BEPTUKANbHOIO OTKSIOHEHUSA — 2;

3.1.2 KoadpdurumeHTbl OTKIIOHEHUS KaXA0ro U3 KaHasioB BEPTUKAIbHOIMO OTK/IOHEHUSI MMEKT rpybyto
YCTaHOBKY 3HauyeHui: ot 2 MB/gen no 10 B/gen (ans mogenenn AKUM-4115/6A n AKNM-4115/7A ot 2
MB/pen no 5 B/gen) B nocnegoBaTtenbHoctn 1; 2; 5;

3.1.3 KoadpdunumeHTbl OTKIIOHEHMS KaXA0ro U3 KaHasioB BEPTUKATIbHOIO OTK/IOHEHUS UMEIT
NJaBHYK YCTAaHOBKY 3Ha4YeHUM

3.1.4 MNpeaenbl gonyckaeMor abCoNtoTHON NOrPEeLWHOCTU N3MepPeHMUS NOCTOSHHOIO Hanps>XeHns
(U), npn dbmkcmpoBaHHbIX KO3 dULMEHTAX OTKIOHEHMS, HE MPEBbILWAOT:

+ (3,0 x10-2 xU+ 0,1pen x Ko + 1mMB) panga 3HaueHuin Ko> 5 mB/agen

roe Ko — ycTaHOBNEHHbIN KO3 MdULMNEHT OTK/TOHEHUS,

3.1.5 MNonoca nponyckaHusa ocuuninorpada npu HeMmocpeacTBEHHOM BXOAe, BPEMS HapacTaHuMs W
KOJIMYECTBO KaHa/ioB COOTBETCTBYET AaHHbIM Tabn. 3.1

Tabnanua 3.1
Tvn npubopa Monoca nponyckaHus Bpems HapacTtaHus
AKUIM-4115/1A 25 Mly, 14 Hc
AKNM-4115/2A 40 MI'y 8,8 HC
AKUIM-4115/3A 70 MI'y, 5,8 HC
AKUIM-4115/4A 100 MI'y, 3,5 HC
AKWNM-4115/5A 150 My, 2,3 HC
AKUIM-4115/6A 200 MI'y 1,8 HC
AKUIM-4115/7A 200 MI'y 1,8 HC
. Mpu noakntoyeHmnn genntensa 1:10 (M3 KomnnekTa ocumanorpada) nosoca NponyckaHms
ocumnnorpada cooTBeTCTBYeT AaHHbIM Tabn. 3.1
. B ocumnnorpade npeaycMOTpeHO OorpaHmMyeHmne Noaochkl MPonycKaHns BXOAHOMO CUMrHana B

cooTBeTcTBUKN A0 20 My,

3.1.6 BpeMs HapacTaHus nepexofHon xapaktepuctunkm (MX) Kaxaoro n3 KaHaso0B BEPTUKANbHOMO
OTK/IOHEHMS NPU HEenocpeaCTBEHHOM BX0OA4E, BO BCEX MONOXEHUAX KO3 dUNUMEHTa OTKNIOHEHUS W
NnepnoanYecKkoM CMrHase COOTBETCTBYET AaHHbIM Tabn. 3.1

3.1.7 NapaMeTpbl BXOAOB Kaxaoro U3 KaHanoB ycunuTens npuBeneHsl B Tabn. 3.2 n tabn. 3.3:

Tabnuua 3.2
NMpn HenocpeacTBEHHOM Bxoae 1Mom
Tvn npubopa AxTnBHoe BxoaHasa eMKOCTb, He 6onee
conpoTuB/IeHUue

AKWNM-4115/1A
AKWNM-4115/2A
AKWM-4115/3A
AKWM-4115/4A 1 MOM + 2% 13 n®
AKWNM-4115/5A
AKWM-4115/6A
AKWNM-4115/7A

Tabnuua 3.3
NMpn HenocpeacTtBeHHOM Bxoae 50 Om

Tun npu6opa AKTUBHOE COMpoOTUBJ/IEHUue
AKNM-4115/1A
AKUM-4115/2A
AKWNIM-4115/3A He nmeeTt Bo3MoxHoctn 50 Om BXoaa
AKWNM-4115/4A
AKWNM-4115/5A
AKWNIM-4115/6A
AKNM-4115/7A

50 OM £ 2%




3.1.8 Ocumnnorpad obecrneymBaeT ceaylme pexnMbl CBA3U BXOAHOIO YCUNUTENS:

npu BXogHOM conpotussieHun 1MOmM n 50 Om:

. 3akpbiTbi BXoa (AC) — obecneumBaeT NpoOXoXAeHMe CUrHasoB Ha BXO4 yCUIUTENS
BEPTUKANbHOro OTK/IOHEHMS C YacToTol 6onee 10 Iu.

. OTkpbiThIV BXog (DC) obecneumBaeT NpoxoXaeHne CUrHasaoB Ha BXOZ yCUIUTens
BEPTMKANbHOIrO OTK/IOHEHMS BO BCEWM MOM0CE YacTOT, BKOYAs NOCTOSHHY COCTaBSIOLWYIO.

. Bxoa ycmnutens 3akopoyeH Ha kopnyc (GND/3emnsa), BXOAHOW CUrHan He NOoCTynaeT Ha
BX04 ycunutens n husnyeckn oTKIKYEH OT BXo4a ycunuTens.

3.1.9 Ocuwmnnorpad obecrneumBaeT cneaylowme peXxnmmbl KaHa 0B BEPTUKAIbHOIO OTKIOHEHUS !
" HabniogeHne cMrHanoB No KaHanam
" MaTeMaTnyeckme A4ENCTBUS C CUTHANIaMK BCEX BXOAHbIX KaHaNoB:
CraHaapTHble MaTeMaTnyeckne yHKUNm:
CyMMupoBaHue KaHanos;
PasHocTb KaHanos;
YMHOXEHMNEe KaHanos;
[deneHne kaHanos;
MHBepTUpOBaHMe curHana;
BMN® (c npuMeHeHMEM NPSIMOYro/IbHOro OKHa, okHa bnakMeHa, XaHHMHra n XaMMuHra)
. ABTOMaTUYECKYH YCTAaHOBKY pa3MepoB U306pa)eHns 1 aBTOMATUYECKY CUHXPOHM3aUNIO
nccnepyemoro curHana.
3.1.10 JonyckaeMoe cyMMapHoe 3Ha4YeHMe NOCTOSSHHOIO M MepeMeHHOro HanpshXXeHus Ha Bxoae
Kak4Aoro u3 KaHasoB ycunautens npuv BXo4HOM conpoTtuBaeHun 1 MOM:

Uk wWNE=

Ha BXO4Ee KaXAoro U3 KaHanoB ycunutens He 6onee 600 B
C genvtenem 1:10
npyv 3TOM 4YacToTa NepeMeHHOro Hanps>XeHus He AO0JIKHa NMpeBblwaTb 3HaveHmsa 1 kiu.

3.1.11 Npepen nepemeLleHns yya No BepTUKaIM B KaXXA0M U3 KaHaNoB BEPTUKANIbHOIO
OTKJ/IOHEHMS, B 3@aBMCMMOCTMN OT BXOAHOIO COMPOTMBAEHUS U NONOXEHUS nepekntoyaTens B/oen npmuseaeHsbl

B Tabn. 3.4:

Tabnuua 3.4
1 MOmM
Mpepenbl 3HaueHUt ko3 d. 3HaueHMe cMeleHNs ANCKPETHOCTb YCTAaHOBKM
OTKJIOHEeHUM CMelleHunn
2 mB/gen... 200 MmB/pen +1,6B
500 MB/den... 10 B/aen + 40,00 B tKo/25B

1 MOmMm u 50 OMm (AKUMN-4115/6A, AKMN-4115/7A)

Mpepenbl 3HaueHUt ko3 d. 3HaueHMe CMeLeHus ANCKPETHOCTb YCTAaHOBKM

OTKJIOHEHUN cMelleHuns
2 mB/pen... 100 mB/nen + 800 MB
200 MB/gen... 5 B/nen + 40,00 B + Ko/25 B

3.2 TpaKT ropu3oOHTaNIbHOI0 OTK/IOHEHUSA

3.10.8 KoadhduumeHT passepTku ocumnanorpada MMeeT 3HadeHns:

. oT 25 Hc/aen po 50 ¢/aen ana ocumnnorpados AKNUM-4115/1A;

) oT 10 Hc/pen po 50 c¢/pen ans ocumnnorpadgos AKNM-4115/2A;

. oT 5 Hc/pen po 50 c/pen gnsa ocumnnorpados AKUM-4115/3A;

. ot 2,5 Hc/men po 50 c/pen ana ocumnnorpados AKUM-4115/4A, AKWUM-4115/5A, AKWUM-

4115/6A, AKNM-4115/7A.

3.2.2 MNpeaenbl 4oNyCKAaeMOW OTHOCUTENIbHOW MOrpeLwHocTn KoadpdunumenTa passeptku (Kp)
cocTtaBnstoT He 6onee £ 0,01%.

3.2.3 Inana3oH M3MepeHus BpeMeHHbIX NMHTepBasnoB coctasnseT ot 50 ¢ go 10*1H,

roe tH — BpeMs HapacTaHus nepexoAHon XxapakTepUCTUKKM, cornacHo Tabnuubl 3.1.

3.2.6 Ocumnnorpad obecrneumBaeT cneayrolwme pexnmmbl paboTbl TpakTaTa rOpU3oHTaIbHOMO
OTK/IOHEHMUS:

. PaboTa Ha OCHOBHOW pa3BepTKe;

. BO3MOXHOCTb pacTs)XKN U yBENNUYEHNE BblAESTIEHHOTO.



. Lndposon camonuceu, npun passepTtke 100 mc u 6onee.
. PaboTa Ha akBMBaNeHTHOM pa3BepTKe, Npu pa3BepTKe MeHee 1 MKC.

3.3 CuHXpoOHM3auus
3.10.8 Ocumnnorpad obecneumBaeT cnegyolne pexmnmbl 3anycka pa3BepTKn:

. ABTOMaTU4YECKUN, C PYYHON UM aBTOMATMUYECKOWN YCTAHOBKOW YPOBHSI CMHXPOHM3ALUMKU, 4NN
CUIrHaNoB C 4YacToTol He MeHee 40 lu;

. Kaywnii;

. OpHOKpaTHbIN

BHUMAHME! lpn ogHOKpaTHOM 3anycke MMeeTcs MnporpaMMHoO-annapaTHoe orpaHuyeHue (He
AOCTYNHa BHYTPEHHAS A/AnHHas namatb 1 MB/kaH). B gaHHOM B pexmme MakcuManbHas AJSIMHHA
namatn 20 kb/kaH (40 k6 npu 06beanHEHMN KaHaNoB).

3.3.2 Ocumnnorpad obecneumBaeT cnegyowme pexmMmbl CUHXPOHU3ALNN:

. Mo nonoxutenbHOMy POHTY, MO oTpuuaTenbHOMY (POHTY, MM MO MNOJSIOXUTENbHOMY W
OTpMUATENBbHOMY (PPOHTY;

. Mo ycnoBusM AnuTenbHOCTM uMnynbca (6onblle, MeHblle, paBHO, B npegenax WM BHe
npenenos), yCnoBusa Ans ANUTENbHOCTU MMMyNbCa yCTaHaBnMBalTcsa B npeaenax ot 20 Hc go 10 c.

. Mo ckopoCT n3aMeHeHus curHana (HapactaHue/cnapg): 6onbwe, MeHblle, paBHO, B nMpeaenax
WIn BHE Npeaesnos, YC/0BMS ANS KPYTU3Hbl yCTaHaBAuBatTcsa B npeaenax ot 20 Hc go 10 c.

. TB cuHxpoHusaums (PAL/SECAM, NTSC; Bbibop MoNsipHOCTU CUHXPOHM3AUNN, HOMEpPa CTPOKMU
n nons.

. MonepeMeHHbI 3anyck Mexay ABYMs BblOpaHHbIMM  KaHanamu  (OTAEeNbHbIA  TuN

CMHXPOHM3aUMK AN KaXA0ro KaHana).

3.3.3 Ocumnnorpad obecrneumBaeTt cneayowme NCTOYHUKN CUHXPOHU3ALUN:

. CUHXpOHM3aLNIO CUTHAIOM B KaHane (rnmo s1rn6omMy kaHasny)

MpumeuaHue: a1 BbibOpa WUCTOYHMKA CUHXPOHM3aALUM He o06s3aTenbHO MNPUCYTCTBME JIMHUU
pa3BepTKM 3TOr0 KaHasa Ha 3KpaHe.

) CMHXPOHM3aLMI0 OT BHELWHEro UCTOYHMKA B MOJIOXEHUAX BHYTpeHHero genutena EXT\10 u
EXT\1.

3.3.3 BHYTpeHHSAS CUMHXpOHU3auusa obecrnedymBaeTcs Npu ypoBHE BXOAHOIO CUrHana He MeHee 6
AEeNeHU WKasbl 9KpaHa.

3.3.4 BHewHaa cnHxpoHusaumsa obecneymBaeTcs NpuM YpoBHE BXOAHOMO CUrHasna He MeHee + 1,2 B
ONSA BHELWIHEro Bxoa B nonoxeHun EXT n He MeHee + 6 B Ana BHeWHero Bxo4 B nonoxeHun EXT\5 ans
ocumnnorpados.

3.3.5 NapameTpbl BX0OAa BHEWHEN CUHXPOHU3ALNN:

Ona AKUN-4115/6A v AKUN-4115/7A
AxkTBHOe conpotuBneHue: 1 MOM + 2%; AKTUBHOe conpoTtuBsieHme: 1 MOM + 2%;
BxoaHasa eMKOCTb, He 6onee: 16 N® BxoaHas eMKOCTb, He 6onee: 13 nd

3.3.6 [donyckaeMoe CyMMapHOe 3HayeHMe MOCTOSHHOro U MepeMeHHOro Hamnps>XeHusa Ha BXoae
BHELWHeNn CUMHXpOoHM3aumn He 6onee 400 B, npu 3TOM 4acToTa MEpPEMEHHOro HanpshKeHue He AO0JIKHA
npesbiWaTb 3HaveHmna 1 klu.

3.3.7 CuHxpoHM3aums B pexume TB obecnedmBaeTcs npu ypoBHE BXOAHOro curHana He meHee 0,5
heneHus.

3.3.9 Ocumnnorpad obecrneumBaeT NpMMEHEHWE B TpakKTe CMHXPOHU3aLMKU cneaytowmne Buabl CBA3U:

" OunbTp NEpeMeHHOoM cocTaBnsaowen — obecneunsaeT NPOXOXAEHNE B TPAKT CUHXPOHU3ALMN
yacToT cBbiwe 50 Iu.

" OunbTp NOCTOSHHOW cocTaBAstowen — obecneuynmBaeT NPOXOXAEHNE B TPAKT CMHXPOHU3ALMK
BCexX yacToT 6e3 AonoNHUTEeNbHOMN huUAbTpaunm.

. OunbTp BY - obecneunBaeT NpoxoxaeHne B TPaKT CUHXPOHM3aUMM YacToT Bbiwe 10 kIu.

. OunbTp HY - obecnednBaeT NpPOXoOXAEeHNE B TPAKT CMHXPOHM3aUMKM YacToT Hmxe 10 kIu.

3.3.10 Ocumnnorpad obecneumBaeT 6/0KMPOBKY 3anycka pa3BepTKM, NPWU HACTYMNJIEHUU YC/IOBUMA
CUHXpOHM3aLUmMKn, Ha BpeMsa B npegenax ot 100 HC go 1,5 c.

3.4 X-Y -Bxop
3.10.8 Ocumnnorpad obecneumBaeT pexum paboTtbl X-Y Bxoaa.
®a3zoBbIM caBUI - £3° Ha yacTtoTe 100 KkIu.



3.5 AHanoroBo-uudposoe npeobpaszoBaHue c6op nHdpopmauumm

3.10.8 Ocumnnorpadg obecneumBaeT 4acToOTy AMCKpPETM3auMu OAHOKPATHOINO CUrHajsa COorflacHO [AaHHbIX,
npueeaeHHbIX B Tabnuue 3.5. O6beanHeHne KaHanoB OCYLECTBASETCS aBTOMaTUYECKM!.

Tabnuuya 3.5
Tvn npu6opa Yucno ncnonb3yemMbix YacToTa aAMckpetrnsayum
KaHaNoB

1 500 Mry
AKWUM-4115/1A > 550 MMy
AKWUM-4115/2A
AKWM-4115/3A 1 11Ty
AKUM-4115/4A
AKWUM-4115/5A 2 500 MMy
AKWNM-4115/6A

1 2y
AKWM-4115/7A

2 1My

3.5.2 lMNpepenbl gonyckaeMmon abcontoTHOM NOrpewHoCTN 4YacToTbl AguckpeTmnsaumm (F) coctaBnsaroTt
He 6onee £(1*¥107**F).

3.5.3 Ocumnnorpad obecneumBaeT 3KBMBANIEHTHYI 4YacCcTOTy AUCKPETM3auMM AN Nepuoauvyeckoro
BXOAHOro CUrHasa rno KaxaoMmy KaHany:

. 10 I'ebi6/c gnsa ocumnnorpacgos AKUM-4115/1A;
. 25 Mebi6/c ansa ocumnnorpados AKUM-4115/2A,;
. 50 Iebl6/c gna ocuunnorpados AKWUM-4115/3A, AKUM-4115/4A, AKWNMN-4115/5A, AKUN-

4115/6A, AKUIM-4115/7A.
3.5.4 Yncno paspsgos AU ocumnnorpada cocrasnser 8.

3.5.5 MakcuManbHbIn 06BbEM NaMATU ANS KaXxaoro Tuna ocuwnnorpada, npueeneH B Tabnuue 3.6.
ObbeaAnHeHNE KaHaNoB OCYLLECTBASETCS aBTOMaTUYECKM.

Tabnuua 3.6
Tun npubopa Yucno ncnosib3yeMbixX KaHa0B MamaTtb
Kopotkas | [AnuvHHaa*
1 32000 Toyek
AKWN-4115/1A 2 16000 Toyek
AKWM-4115/2A 1 40000 Touek** 2 M Touek
AKNM-4115/3A
AKNM-4115/4A
AKNM-41 15/5A 2 20000 Touek 1 M Touek
AKNM-4115/6A ; 5000 Touek
1 12000 To4ek
AKWN-4115/7A 2 24000 Toyek

* “OAnuHHaa naMaTb” AOCTYNHa TOJ/IbKO NMpU yacTtoTe Auckpetrusauum 500 My n Huxke.
Mpn yacToTte guckpernsaunm cebiwe 500 MMy aBToMaTUUECKU BKJIIOUYaeTca “"KOpoTKana namaTtb”
o6bemom 20000 Touek.

** NMnuHa namatm 40000 Touek B OAHOKaAHAJ/IbHOM peXXMMe AOCTYyNHa TOJIbKO NpPU YacTtoTe
AUCKpeTnsauum cebiwe 500 MI'u. NMpum yactote gauckpeTnsauumm Hwxe 500 My onvHa naMaTn B
OoAHOKaHaJIbHOM pexxuMme 6ypaert coctaBnatb 20000 Touek.

3.5.6 Ocumnnorpad obecrneumBaeT ycpeaHenune 4, 16, 32, 64, 128, 256 pa3BepTok hOpM BXOAHOr0
curHana.

3.5.6 B pexume nunkoBOro pgetektopa ocuunnorpad obecneumBaer oTo6pakeHWe CUrHanoBs
AnnTtenbHocTblo 6onee 10 Hc.



3.6 ABTOMaTUYECKME U KYPCOpPHble NU3MepeHunn

3.6.1 Ocumnnorpad obecneumBaeT cneayowme Buabl aBTOMaTUYeCKMX LMMPOBbIX U3MEPEHUIA:
1. AMOANTYAHblE U3MEpeHUS:

o N3mMepeHus curHana ot NuK A0 NuKa;

) N3MepeHne MakCMManbHOro 3Ha4YeHnsa cMrHana;

) N3MepeHne MMHMMaNbHOro 3HAa4YeHUs curHana;

o N3mMepeHne aMnanMTyaHOro 3Ha4YeHUs CUrHana;

) N3mepeHne Hanbonee BepoATHOro BepxHero 3Ha4yeHus 6unonsspHoro curHana;
o N3mepeHne Hanbosnee BEPOSTHOIO HMXHEro 3Ha4YeHUss 6BUNOASPHOro CUrHana;
. N3mMepeHne cpegHero 3Ha4YeHus curHana;

) N3mepeHne cpegHekBagpaTUYeCKoro 3Ha4YeHns CUrHana;

o N3mepeHne cpegHekBagpaTUYeCKOro 3HaYeHns 3a Lesblii nepuog curHana;

o MonoXxutenbHbin BbIBPOC Ha BEpPLUMHE MMNY/bCA;

) OTpuuaTenbHbIn BbIBPOC MO OKOHYaHWIO crnaja uMnynbca;

o OTpuuatenbHbIn NpeaBbIOpoC Nepes HavdanoM HapacTaHUsa UMNYNbCa;

) MonoxutenbHbln NpeaBbIOpOC Nepen HavYanoM cnaga MMNysbCa;

2. BpeMeHHble U3MepeHuns:

N3mMepeHure nepuoaa crnenoBaHUst CUTHanNa;
N3mMepeHure YacToTbl CUrHana;

N3mMepeHune AnnTenbHOCTM NOIOXKUTENBHOrO UMMy bCa;
N3mMepeHue AnnMTenbHOCTM OTpMUaTebHOro UMMNybea;
Bpems HapacTaHus UMNynbca;

Bpems cnaga umnynbca;

ONnTenbHOCTb NakeTa;

CKBaXXHOCTb MOSIOXUTENTbHOrO MMMYNbCa;

CKBaXHOCTb OTPULATENBHOIO UMMY/bCaA;

3. M3MepeHue BpeEMEHHbIX UHTEPBAJ/IOB MeXay ABYMS CUrHanamu:

) N3mepeHue cda3oBoro casura;

) N3mepeHue BpeMeHU Mexay 1-M HapacTalowmM GpoOHTOM UMNybca KaHana 1 n 1-m
HapacTalwmM PpoOHTOM MMMybCa KaHana 2;

) N3mepeHue BpeMeHU Mexay 1-M HapacTalowmM GpoOHTOM UMNybca KaHana 1 n 1-m
cnagarmowmm GpoOHTOM UMNybCa KaHana 2;

. N3MepeHne BpeMeHu Mexay 1-M crnajatowmm ppoHTOM nMnysbca KaHana 1 v 1-m
HapacTawmnm HGpoHTOM MMMybca KaHana 2;

. N3mepeHne BpeMeHu Mexay 1-M crnagatowmm ppoHTOM nMnysbca kaHana 1 m 1-m
cnagarmowmm GpoOHTOM UMNybCa KaHana 2;

) N3mepeHue BpeMeHU Mexay 1-M HapacTalowmM GpoOHTOM UMNYybCa KaHana 1 u nocnegHum
HapacTalwmM PpoOHTOM MMMYbCa KaHana 2;

) N3mepeHue BpeMeHU Mexay 1-M cnagarowmm poHTOM MMNybca KaHana 1 u nocnegHum
HapacTawmnm HGpoHTOM MMMybca KaHana 2;

. N3mepeHne BpeMeHu Mexay 1-M cnagarowmm poHTOM MMNYy/bca KaHana 1 n nocneaHum
HapacTawmnm HGpoHTOM MMMyNbca KaHana 2;

. N3mepeHne BpeMeHu Mexay 1-M cnagarowmm poHTOM MMNYybca KaHana 1 n nocneaHum

crnagatoowmm hpoHTOM MMMNybca KaHana 2

3.6.2 OAHOBpEMEHHO Ha 3KpaHe MOXeT 6bITb 0TObpaXeHo A0 5 namMepsembix NnapamMeTpos, 63
«3aTEMHEHUA» 0TOBpaKeHMsa oCUMAIorpaMM Unmn Ao 32 u3MepsieMbix napameTpa B TabM4yHOM Buae C
«3aTeMHEHneM» 0TobpaXKeHUs OCUMIOrPaMM.

3.6.2 Ocumnnorpadg obecneumBaeTt cneaytowme BUAbl KYpCOPHbIX N3MEPEHUI:

. M3MepeHune HanpsaxeHnsa Mexay ABYMS KypcopaMu, YCTaHOBIEHHbIMWU ONepaTopoM;

. M3MepeHMe BpPEMEHHOro UWHTepBana Mexay [ABYMS KypcopaMu, YCTAHOBEHHbIMU
onepaTopom;

. ABCONIOTHbIE W3MEPEHMA aMMIUTyAbl M BpPEeMEeHM B TOUYKE MepeceyveHuss Kypcopa W
OCLUMNNOTrPaMMBbil.

3.7 [OonoJsiHuTeNbHble BO3MOXXHOCTU
3.10.8 Ocumnnorpacd obecnedymBaeTr aBTOMATUYECKUIA MOMCK CUrHasa, aBTOMaTU4YECKYK YCTaHOBKY
Koa(pdununeHta pasBepTku, KoapdMuMeHTa BepTUKATIbHOIO OTK/IOHEHUS U YPOBHS 3anycka B
nonoce yactoT ot 10 'y, 40 MOSHON NONOChI NPONYCKaHWS YKa3aHHoW B Tabnnue 3.1.



3.7.2 Ocuunnorpad obecneynmBaeT BO3MOXHOCTb 3alMnCuM BO BHYTPEHHIO W BHELLHIO NaMsATb U
Bbl30Ba YCTAHOBOK [MOJIOXEHUS OpraHoB ynpasseHus ocuunnorpada (npodwuneir) npu uccneaoBaHuu u
n3MepeHun ¢hopMbl BXOAHOIO CUrHana.

3.7.3 Ocuwmnnorpad obecnedmBaeT BO3MOXHOCTb 3anMmMCU BO BHYTPEHHIOK nNaMmMsaTb M BbizoBa 20
¢dopmM curHana otobpaxkaembix Ha gucrnsee.

3.7.4 Ocuunnorpad obecneuymBaeT BO3MOXHOCTb 3anMMCu Ha BHewHun USB HocuTenb AaHHbIX,
nony4deHHbIX B npouecce cbopa mHdbopmaumm B Buae dainos B dopmaTte MatLab, MatCad, ACS II wnu
ABOMYHOro koga. Obbem anna 3aBUCUT OT ANIMHHbBI NCNOJSIb3YEMOI BHYTPEHHEN NaMATU.

3.8 [Oucnnen
Tun UCNonb3yeMoro aKkpaHa LiseTHoi XKW (TFT) pasmepom 17,8 cM
234 no BepTuKaum
480 no ropmnsoHTanmn
BHyTpeHHSAS ceTKa 8 x 18 peneHun

PazpeweHune XXKU

3.9 BHelwHuMe yCTPOMUCTBA
3.10.8 Ocumnnorpad obecneymBaeT BO3MOXHOCTb NOAKJ/TIOYEHMS BHELWIHUX YCTPOMCTB Yepes cTbik USB-2 (2
nHTepdeinca) n RS-232.

3.10 O6wme napameTpbl
3.10.1 TMpubop obecneumBaeT CBOM TEXHUYECKME XapaKTEPUCTUKU B Mpeaenax HOpM nocne
BpPEMEHW Mporpesa, paBHOro 15 MnuHyTam.
3.10.2 NMapameTpbl Npnbopa COOTBETCTBYIOT TEXHUYECKUM XapaKTEPUCTUKAM MNPU NMUTAHUKU OT CETH,
HanpsixeHunem oT 90 o 264 B 1 yacToToM NUTaoWwen cetn ot 45 no 440 Iy.
3.10.3 MouwHocTb, noTpebnsemas npMbopoM OT CETU MEPEMEHHOIO Harps>XeHUs NMpu HOMUHANIbLHOM
Hanps>XeHun He npesbiwaeT 50 B*A.
3.10.4 Mpubop gonyckaeT HenpepbiBHYO paboTy B pabounmx yCnoBusaX akcnayataumm B TedeHue 8
4yacos.
3.10.5 Ocumnnorpad obecrneumBaeT CBON TEXHUYECKNE MNPU HOPManbHbIX ycnoBusax +(23+1)°C, npu
OTHOCUTESIbHOM BRIaXHOCTU: oT 5 ao 85%.
3.10.6 Paboune ycnosua skcnayataumm ot +10 go 40° C npu oTHOCUTENBbHOW BRaxHocTu: 85%
(Makc).
3.10.7 323 (anunHa) x 157 (BbicoTa) x 135 (rnybuHa);
AKWNM-4115/7A - 358 (anuHa) x 118 (BbicoTa) X 156 (rnybuHa).
3.10.8 Macca: He 6bonee 2,4 kr; AKUM-4115/7A - 4,3 kr.

4 COCTAB MU3genus
Mpnbop nocrtaeBnsieTcs B CoCcTaBe, Yka3zaHHOM B Tabnuue 4. 1.
Tabnuua 4.1
HanmeHoBaHue Konunyecrtso NMpumMmeyaHue
Ocumnnorpad cepun AKUMN-4115A 1

CeTeBOW WHYP

PyKoBOACTBO MO 3KCnjyaTauum
Mpo6HMK MacCUBHbIN

Kabenb USB

MporpammHoe obecnevyeHune
YnakoBo4yHas Kopobka

B 3aBncuMocCcTmn ot Mmoaenu

= (N [

10



5 YKA3AHUSA MEP BE3OINACHOCTMU

K paboTe c npubopoM AonyckakTcs /ivua, 03HAaKOMUBLLMECS C TEXHUYECKUM OMUCAHMEM U
WMHCTPYKLMEN Mo 3KCnyaTaumm npmubopa, a Takxke npollealne MHCTPYKTaX no TexHnke 6e30nacHoCTy.

B npnbope nMetoTca HanpshXeHusl, onacHbIe ANS XU3HU.

5.1 O6uwme Tpe6oBaHMA NO TeXHUKe 6e30NacHOCTH

CobniogeHne cneayrwmx npaBun 6€30NacHOCTM 3HAYUTENbHO YMEHbLUMT BO3MOXHOCTb MOpa)XeHus
3/1eKTPUYECKNM TOKOM.,

Crapanitecb He noaBepraTb cebs BO3AENCTBUIO BbICOKOIO HamnpsXeHUs - 3TO OMACHO A/ XXWU3HWU.
CHMManTe 3alUUTHbIM KOXYX M 3KpaHbl TOSIbKO N0 Mepe HeobxoammocTu. He kacamTecb BbICOKOBOJIbTHbIX
KOHAEHCATOPOB Cpa3y, Nocsie BbIKJOYEHUs npubopa.

MocTapanTecb MCMONb30BaTb TOIbKO OAHY PYKY (NMpaByto), NpU peryinpoBKe Lenen, Haxoasawmxcs
noa HanpshxeHuneM. N3berante HebpeXXHOro KOHTakTa C N6bIMM YacTaMM 060pyAOBaHMS, MOTOMY YTO 3TH
KacaHWsi MOryT MPUBECTM K NMOPaXEeHWUO BbICOKMM Harmpsi>XeHneM,

PaboTaiiTe Mo BO3MOXHOCTM B CyXMX TMOMELWEHUSAX C MU30JMPYIOWMM MOKPbITUEM Mofa WK
NCNONb3yNTe M3O0AMPYIOLWNIA MaTepuan noh BawKuM CTyNOM M Horamu. Ecnm obopypoBaHMe MepeHOCHOeE,
noMecTuTe ero npu obcnNyXXmBaHMM Ha N30IMPOBAHHYIO MOBEPXHOCTb.

Mpn mncnonb3oBaHnM NpobHMKaA, KacamTecb TONbKO €ro U30/MPOBaHHOW 4acTw.

MocTapanTecb M3yuuTb Lenu, C KoTopbiMiu Bbl paboTaete, ans Toro, 4tobbl nsberatb y4yacTKOB C
BbICOKMMM HanpsXeHnsiMu. NMOoMHUTE, YTO 3/1eKTPUYECKME Lienn MOryT HaxXoAMTbCS MOA Hanpsh)KeHUEM Aaxe
nocne BblkOYEHNS 06opyaoBaHuUS.

MeTannuyeckne 4actu obopyaoBaHuMss C ABYXNPOBOAHbIMM  LWIHYPaAMW MUTAHUS HE UMeKT
3a3eM/IeHMS. DTO He TONIbKO NMpeAcCTaB/IsIET ONAaCcHOCTb MOPAXEHUS 3/IEKTPUUYECKMM TOKOM, HO TaKXe MOXeT
BbI3BaTb NoBpexzaeHne 06opyaoBaHus.

CrapanTtecb HMKorga He pabortaTb oauH. Heobxoammo, 4Tobbl B Npeaenax AOCAraeMoCTM Haxoausacs
nepcoHasn, KOTOpbIA CMOXET OKa3aTb BaM MepBY MOMOLLUb.
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HA3SHAYEHUE OPrAHOB YMNPABJIEHNA N UHONKALUN

6.1 MepeaHsas naHenb

1 Xnako KpucTanamyeckmin aKkpaH
KHOMKW ynpasrieHna MeHwlo. [anee TeEPMUH «HAXMWUTE KHOMKY MEHI0» O3HayaeT
HaXkaTMe KHOMKW CrpaBa OT COOTBETCTBYIOLIEro MeH, oTobpa)kaeMoro Ha
aKkpaHe ocuunnorpada. [Npu HanMuum BCONbIBAOWMX MEHK, HaXaTue Ha
2 COOTBETCTBYIOLWME KHOMKWN OCYLLECTBAAET BbIOOp 3HAYEHUW M3 BCM/biBatOWeEro
MeHl. AnbTepHaTMBOM Bbi6Opa MNYHKTOB MEHIO KHOMKaMu sBAsSieTCS Bbl6op
perynatopom YcraHoska (3).
KHonka «MEHKO BKJ1/BblKJ1»/ «MENU ON/OFF» Bk/lO4YaeT WM BbIK/OYaET
oTo6pa)keHne MeHI Ha 3KpaHe ocuunnaorpada
MHOrodyHKLUMOHaNbHbIA perynsatop YCTaHOBKA C KHOMKOWN.
Mpn OTCYTCTBMW BCMNbIBAOLWMX MEHIO, BpalleHue perynsatopa OcCyLllecTBnseT
pPErynmpoBKY SIPKOCTU JIMHUN pa3BePTKU. APKOCTb siyda oTobpaxaeTtcsa Ha XKU B
ApKOCTb/ rnpoueHTax oT MakKCMMasbHOro 3Ha4YeHUs.
Peryup. Mpw HaNW4MM BCM/bIBAIOLNX MEHIO, BPALLEHUE PErynsaTopa OCyLIecTBaAeT BbI6Op
3 (INTENSITY/ 3HAYEHUN M3 BCMJbIBAKOLWEro MEH, HaXaTue Ha KHOMKY OCYLeCTBseT Bbl6op
ADIUST) 32A2HHOTO  3HAYeHWA. Ecnv npu Hanumuum BCONbIBalOWEro MeH BblibpaTb
COOTBETCTBYIOWMNN MNYHKT, HO He HaxaTb peryndatop, To 4epe3d 5..10 cekyHA
npomsonaeTr aBTOBbIOOp NapameTpa. AnbTepHaTMBOM BbibOpa MNYHKTOB MEHIO
perynsatopoMm YcCTaHOBKa ABnsfeTcs BblbOp nocnenoBaTefibHbIM HaXxaTueM Ha
KHOMKK (2).
Kypcopbl — KHOMKa W WHOMKATOP BKJIOYEHWUS MEHK YMNpasB/ieHUa Kypcopamu
4 KYPCOP HaxaTne Ha KHOMKY BbIBOAWT MEHK KYpCOpOB, MOBTOPHOE HaXaTue Ha KHOMKY
(CURSORS) | ybupaeT MeHI KypCOpOB.
Céop wHdOpMauMm - KHOMKA W MHAMKATOP BK/AKYEHUS MeHI ynpaBieHus
5 CBOP VMHO® cbopoM mHbopMaumun. HaxaTue Ha KHOMKY BbIBOAUT MeHto cbopa uMHdopMauumu,
(ACQURE) MOBTOPHOE HaXaTue Ha KHonkKy ybupaeTt meHto cb6opa nHdopmaumn.
3AI1/ 3anucb\BbI30B - KHOMKa M MHAMKATOP BK/AKYEHUS MEHIO YNpaBleHUs 3anucbio
6 Bbl3 \BocrnpounsBeneHmnemMm npodwunen n ocumnnorpamMm. Haxxatme Ha KHOMKY BbIBOAUT
(SAVE/ MEHI0, MOBTOPHOE HaXaTue Ha KHOMKy ybupaet MeHto
RECALL)
V3MEP VI3MepeHMf| = KHOMKa U WHAMKATOP BK/IOYEHWNS U BbIK/IIOYEHUS  MEHIO
7 (MEASURE) u3MepeHun. HaxxaTMe Ha KHOMKY BbIBOAUT MEHIO WU3MepeHun, MNOBTOPHOEe
Ha)kaTWe Ha KHOMKY ybupaeT MEHI0 U3MEPEHUN
ANCHT JKpaH — KHOMKa WU MHAOMKATOP BKJIKOYEHUS WU BbIKIIOYEHUS MEHI0 ynpasJieHus
8 (DISPLAY) pexuMamm skpaHa. HaxaTne Ha KHOMKY BbIBOAWUT MEHI0, NMOBTOPHOE HaXaTue Ha
KHOMKY ybupaeT MeHto
9 YTUNNTbI YTUnuTbl — KHOMKa U MHAWMKATOP BKNOYEHUA MEHI0 YTUNNT. HaxaTne Ha KHOMNKY
(UTILITY) BbIBOANT MEHI YTUINT, NOBTOPHOE HaXaTue Ha KHOMKY ybupaeT MeHl yTuamT
HAY YCT HacTpoiku no yMon4yaHuioo — KHOMKa Bbl30Ba Ha4yasibHbIX YCTAHOBOK
10 (DEFAULT
SETUP)
11 nomMoLllb MoMoLb - KHOMKa Bbi30Ba NMOACKa3KW yrpasneHus ocumniorpadom
(HELP)
OpraHbl ynpassieHUs 3aryckom
OpHOKpaTHbIA — KHOMKa M uHAWMKaTop. OAHOKpaTHOE HaXaTue Ha KHOMKY
OHOKP Nnpou3BOAMUT OCTaAHOBKY Mpouecca cbopa mHbopMaumu. NOBTOpHOE HaxaTue Ha
12 (SINGLE) KHOMKY MepeBoAnT CXEMY CMHXPOHU3aUWMU B PEXWUM FOTOBHOCTU K OAHOKPATHOMY
3anycky. 3anyck pa3BépTku O6yaeT OCyLecTBAATbCA OAHOKPATHO TOMbKO MNpwu
HaaMymmn 3anyckawouwero (BXo4HOro) curHana
nyckK/ 3anyck/ Cton - KHOMKa 3anycka Win ocTaHoBKM cbopa nHdbopmaumm
13 cTon
(RUN/STOP)
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18 7 8 9 11 19
1 2 3/4(5|6 |10 12

m AKWN -4115/6A

30 31

16 15 17 14 21

Puc. 6-1 NepeaHsasa naHenb ocuunnorpados AKUMN mopenu:
4115/1A,4115/2A,4115/3A, 4115/4A, 4115/5A, 4115/6A

13 12 22

AKHN-4115/7A EL N | |
LNDPOBOR SANOMHRAIRIA OCLHANG o I = —
5 — s = HORIZONTAL - PORINON.
') A /&J' yo
{on o 2 o y 4
- TRIGGER
N

(g a— 23

LEVEL

(e
(o—t— 25
&(Eb— 24

iégﬁ_{.zs

| -

32 18 17 19 20 21
Puc. 6-2 NepepHana naHenb ocunnnorpacgpa AKUN-4115/7A
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OpraHbl ynpas/ieHUa KaHa/loM BEPTUKAJIbHOIO OTK/IOHEHUS
CMeweHne - KHOMKa wn perynatop. BpalieHune peryngatopa npousBoauT
CMELLEEHUE CMelleHne JIMHW  pa3BepTKM  BblbpaHHOro KaHafla B BEpTUKASIbHOM
14 (POSITION) HanpasfeHUn. HaxkaTtme Ha perynatop nNpouM3BOAUT YCTAHOBKY CMELLEHUS B
Hy/ieBoe 3Ha4vyeHune (IMHUSA pa3BepTKM YCTaHaBAMBaeETCs B LEHTP 3KpaHa).
KAH 1 KaHan 1 n KaHan 2 - KHomnka v nHankatop. OgHOKpaTHOE Ha)XXaTue Ha KHOMKy
15 KAH 2 NpousBOAMT BKJ/IlOYEHME WKW  BbIK/OYEHME Bbi6paHHOro KaHana. [lpu
(CH1, CH2) BK/IIOYEHUM KaHana OAHOBPEMEHHO MPOUCXOANT MEpEeK/oYeHNe SKPaHHOro
MEeHI0 Ha BblbpaHHbIN KaHai.
MaTeMaTuKa- KHOMKa W WMHAMKATOP YyNpaBfieHWs MeHl MaTeMaTuku. Haxatue
16 MATEM Ha KHOMKY BbIBOAUT MEHI0 MaTeMaTUKW, MOBTOPHOE HaXaTue Ha KHOMKY
(MATH) ybupaeT MeHlo MaTeMaTUKMU.
OMOPH OnopHble - KHOMKaA M WHAMKATOP BK/AKOYEHUS WAWN  BbIK/IKOYEHUS MEHI0
17 (REF) yrnpasJieHNa 3anucbio OMOPHbIX OcCuu/IorpaMMm. HaxxaTne Ha KHOMKY BbIBOAWUT
MEHI0, MOBTOPHOE Ha)kaTWe Ha KHOMKY ybupaeT MeHo
B-mB (BonbT/men)- perynatop M KHOMKa YCTaHOBKUM  Ko3adduuMeHTa
OTK/IOHeHMS Bbi6paHHOro KaHana. BpaweHune perynatopa U3MeHseT 3HaueHue
B-MB KoadpdununmeHta OTKAOHeHUs  «rpybo». Tlpn HaxaTum Ha  perynsarop,
18 (V-mV) ocumnnorpad nepekayvaeTcs B PeXmMM U3MEeHEHUS 3HadyeHus KoadduuueHTa
OTK/IOHEHMS «MJIaBHO». 3HauYeHne BblIbpaHHOro pexunma «rpybo» mam «naasHoO»
oTobpaxkaeTcs TONbKO B 3KpaHHOM MeHw. [lna BO3BpaTa B pexum «rpybo»
HaXaTb Ha perysaTop ele pas.
OpraHbl ynpas/ieHNs KaHasloM rOpU30HTa/IbHOMO OTK/IOHEHUS
CMeweHVe - KHOMKa W perynatop. BpaweHue perynatopa npousBoAUMT K
19 CMELLEHMWE | cMewleHnn nuHUM pas3BepTKM B TOPU3OHTAsIbHOM HanpasneHun (U3MeHeHue
(POSITION) | BpeMeHHOM 3a4epPXXKN MO OTHOLUEHMIO K LleHTpasbHOM FrOPU30HTANIbHOM JIMHUN).
N8 YCTaHOBKW HY/1EBOr0 3HaYEHUS 3aJepPXKKU HaXaTb Ha perynartop.
ropPn3 [OpnM30OHTaNbHOE MEHI0— KHOMKa U MHAMKATOP BKIIIOYEHUSA UN BbIK/TIOYEHNSA
20 MEHIO FOPU30HTA/IbHOro MeHK. HaxaTne Ha KHOMKY BbIBOAUT MEHI0, MOBTOPHOE
(HORIZ Ha)xaTue Ha KHOMKY ybupaeT MeHto
MENU)
Cc-HC (Bpems/aeneHue)- perynsaTop v KHOMKa yCTAaHOBKW BPEMEHU pa3BepTKMW.
BpaweHne perynsartopa MaMeHsieT 3Ha4veHue KoadpdurumeHTa pa3BepTKu.
HaxkaTne Ha perynsatop NpoM3BoAMT K NEPEKIIOYEHNIO B pexnma BblaeseHnmn
21 C__HC OKHa ANa pacTsXKW. PacTaxKa OCyLeCTBASEeTCa B 3KpaHHOM MeHto Ecnu
(s-ns) 3HayeHue KoadhdurumneHTa pa3BepTKnN H6bII0 UBMEHEHO MOC/e OCTaHOBKK cbopa
MHOpMaUnn, A1 BO3BPALLEHMNS K NCXOAHOMY 3HAYEHUIO HaXkaTb Ha perynsatop
«Bpemsi/geneHne».
OpraHbl ynpasfieHnsa 3anyCKOM pa3BepTKH
22 ABTO ABTO YCTaHOBKa — KHOMKa aBTOMAaTM4eCKOro nomcka curHana v yCTaHOBKM
(AUTO) ONTUMaabHOrO pasmepa n3obpaxeHus Ha aKpaHe
MEHIO MeHI0 CMHXPOHU3AaLNN— KHOMKa N UHONKATOP BKKUYEHUS UKW BbIKIKOUYEHUS
23 CUNHXP MEHI0 yrnpas/ieHUsa pexmMamm CUMHXpOHM3auun. HaxaTne Ha KHOMKY BbiBOAUT
(TRIG MEHI0, MOBTOPHOE HaxaTue Ha KHOMNKY ybupaeT MeHto
MENU)
YCT HA YcTtaHoBKka Ha 50% - KHoMKa yCTaHOBKM YPOBHS 3anycka Ha 50% OT ypoBHS
24 50% CuUrHana.
(SET TO
50%)
25 ®OPC Mepe3anyck — KHOMKa, Npu HaXxaTuu KOTOpPOM NpoucxoamT nepesanyck cbopa
(FORCE) MHdopMauunmn, cbpoc ycpegHeHUn, pesynbTaToB N3MEPEHU 1 np.
YPOBEHb YpoBeHb - KHOMKa W perynatop. BpalwleHune perynsaropa npoussoauT
26 (LEVEL) U3MeHeHMe ypoBHSA 3anycka. HaxaTne Ha perynsartop npoussoguT
aBTOMaTUYECKYIO YCTAaHOBKY YPOBHS CMHXPOHM3auun paBHbiM 0 MB.
PasbeMbl NnepeaHein naHenm
27 KannbpaTtop - Bbixoa kannbpatopa 1 kU 3 B ans koMneHcauuun aenvtenemn
BHELU BHewHaa — rHe340 BXO4A BHELWHEN CMHXPOHM3aumn
28 CNHXP
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(EXT TRIG)
KAH 1 X BxoaHble rHe3aa Kanana 1 n KaHana 2
29 KAH 2'Y
(CH1 X,
CH2Y)
30 USB Pa3beM noaknyeHnsa sHewHero USB HocuTens
31 MEYATb MeyaTb — B 3aBMCMMOCTM OT BbIOpPAHHOI0 peXxnMa 3TO KHOMKa COXpaHeHus
(PRINT) ocumnorpamMm B rpacddmyeckom Buae MM 3anycka nevyatym Ha NpuHTep
32 KHomnKa BK/OYEHbI \BbIK/TIOYEHUSA CETEBOI0 NMUTAHUA

6.2 3agHAA naHenb

—— /A\BHUMAHME

ANA HIBEXAHUSA NOPAXEHHSA INEKTPHYECKHM

TOKOM NPOK3BOAMTE NOAXNIOYEHHE NPHEOPA

TONLKO K CETH MUTAHHR, UMEIOWER 3A3EMNEHHE. -
HE PASOTAATE CO CHSTOR KPBILUIKOR NIPHEOPA. -

N, KOKTP.
use
» RS232 YCTPORCTBO
(o) 2 O [m].z.

Puc. 6-3 3agHaa naHenb ocumanorpacdos AKUIN mogenn:
4115/1A, 4115/2A,4115/3A, 4115/4A, 4115/5A, 4115/6A

PazbeMbl 3agHen naHenn Mmoaenen

33 Pa3beM noako4YeHns ceTeBoro Kabens.

34 BNC Bbixoa MMNynbCOB B peXuMe A0MNYCKOBOro KOHTPOS
A0n. KOTHP.

35 RS-232 Pazbem RS-232

36 use Pasbem USB ang AMCTaHUMOHHOMO ynpasnenus ot MK nnu
YCTPOUCTBO noAKNYEHUA NpUHTEpA

Puc. 6-4 3agHaa naHenb ocunnnorpacgpa AKUN-4115/7A

OnucaHne pa3beMoB 3a4HEN NaHenu

1 He300 ANns MexaHU4Yeckon 610KNMpoBKK npubopa

2 BNC BbiXxo4 MMNyNbCOB B pexXunMe A0MNYCKOBOro KOHTPOSIS
AOor. KOTHP.

3 LAN Pazbem LAN (Ethernet)

4 USB PasbeM USB ansa aucrtaHumoHHOro yrnpasseHusa ot MK nnam

NOAKIYEHNS NpUHTEpa
5 PasbeM nogka4YeHms ceTeBoro Kabens.
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6.3 CumMBOJIbI MHAMKALMM 3KpaHa ocumnnorpada

Puc. 6-5 OkHoO ocuunnorpacda AKUM-4115A

| rlq'a |

NHAMKaTOp OTO6paXeHUss COCTOAHMUS CXEeMbl CUHXPOHMU3aLMUN.
Ocuunnorpad HaxoaUTCS B peXUME CUHXPOHU3ALUMN.

C6op nHdbopMaumm oCTaHOBNEH

(== 11|

Pa3BepTka ocumnnnorpada HaxoaUTCs B PEXMME camMonucLa

NHANMKaTOp COOTHOLWEHUSA OTOBpaXeHMs1 Ha 3KpaHe BUAMMOWN YacTu
OCUMINOrpaMMbl U MOSTHOM ASIMHBI NamMaTn c6opa nHdopmaumnn.
OTob6paxaemasn Ha aKpaHe 4YacTb NaMATM MeHblue, YeM nosiHas A/nHa
namaTtu ocumnnnorpada (4actb MHbDOPMaLMM HAXOANTCSA C JleBa M Crpas
OT 3KpaHa).

OTob6paxaemasn Ha aKpaHe 4yacTb NnamMATh 6onblue, YeM nonHasa AMHa
namaTu ocuunnnorpada.

—

CumBON 0630pHON MHAMKALMW PacrosioXXeHUs TOUKU 3amnycka pa3BepTKu
Mo OTHOLWIEHWU K NOAHOW ANMHE naMaTu. MNpu BpeMeHU 3a4ep>KKN paBHOM
Oc, bynet pacnonaraTbCsa nocepeanHe akpaHa. MNpy BpeMeHn 3a4epXKKu
CO 3HaKoOM «-» (Npea3anyck cMellaeTcs BNpaBo), Npy BpEMEHHU
3a4EPXKN CO 3HAKOM «+>» (nocnesanyck CMellaeTcs BAEBO).

NHankaTop oTobpaxeHnsa pexunma nedaTn aKpaHHOro n3obpaxeHusa npu
HaXaTuUWM KHOMNKK «Print», pacnonoxeHHOM Ha nepeaHer naHenu
ocumnnorpada.

Pe>XXuM rneyaTu 3KpaHa Ha NpuHTEp

PexuM coxpaHeHMs aKpaHa Kak «bmp.» danna

NHankaTop oTobpaxkeHus pexunma pabotbl USB pasbema
pacnofioXXeHHOro Ha 3aAHen naHenu ocumnnorpada.
Pexxnm paboTbl pasbeMa 3ajaH Kak nepegada gaHHbix Ha MK

PexxuM paboTbl pa3zbeMa 3ajaH Kak nevyatb Ha USB npuHTep

MHankaTop Touku 3emnn KaHana 1

NHankaTop Touyku 3emnun Kanana 2

A BEHcO oo

NHAMKaTOp YPOBHSA CUHXPOHM3aUMKU. MNpu cmHxpoHusaumm ot KaHana 1
MMeeT XenTbll UBeT, NpuU CUMHXpOoHM3aumn oT KaHana 2 uMeeT CUHUM
uBeT.

16

Pe3ynbTaTbl U3MEPEHMI MOCNe HaXXaTus Ha KHOMKY aBTOYCTAaHOBKMU
«AUTO». MNpwn BblibOpe cMHXpoHM3aunm ot KaHana 1 pesynbraThl
M3MEePEHUN NMELIOT XKeNTbl LUBET, NPU BblIbOpe CUHXPOHM3aLUN OT
KaHana 2 pe3ynbTatbl UI3MEPEHUN UMEET CUHUN LBET.

3Ha4yoK ocuunaorpaMmbl KaHasaa nokasbiBaeT HaCTpOVIKM BEPTUKaAJZIbHOIo




OTK/IOHEHUS. B KpaliHeM neBoM yrny 3arosioska (OKpalleHHas 30Ha)
rnokasaH HoMep kKaHana. B 3aronoBke npucyTcTByeT u gpyras
nHdpopmauus - Bug cesasn, 3HauyeHue KoadhdumumneHTa OTKIIOHEHUS U
BktoyeHmne orpaHMYEeHUs LWWPUHbBI NOSIOChI MPOMYyCKaHMs.

CB43b NO NEpeMEHHOMY TOKY.

CB$13b MO NOCTOSIHHOMY TOKY.

Bxoa oTkMo4eH OT BXOAHOMO CUrHana v 3a3emseH

BKIHOYEHO OorpaHn4eHus WMpKUHbI NOA0Ckl NponyckaHunga 20 Mlru.

3Ha4dyeHune KoaddurumeHTa pa3BepPTKN OCHOBHOW pa3BepTKHU

10
3Ha4yeHne Ko dMUMEHTa pa3BEPTKN PACTIXKM

11 3HayeHne BpEMEHMU 3a4epPXKKKN OCHOBHOM pPa3BEPTKU

3HayeHne BPEMEHU 3a[ePXKM PacTSXKKN

NHAMKaTOp MCTOYHUK CMHXPOHM3ALUMN, BUAa CUHXPOHU3ALMN N YPOBHS
CUHXpOHM3aLNMN.

Mpu cuHxpoHmn3aumm ot KaHana 1 nMeeT XenTbin UBET, Npu
CUHXpOoHM3aunm ot KaHana 2 uMeeT CUMHUN UBET.

12

CUHXpOHM3aLMM N0 HapacTawlleMy hPoHTY

CUHXpOHM3aUUKM No cnagatowemMy dpoHTY

CnHXpOHM3aumm no nbomy @poHTY

CnHXpOHM3aumMmM No napaMeTpam NnoaoXUTENbHOr0 MMNyabca

CnHXpOHM3auMmM No napaMeTpam oTpuuaTenbHOro MMnynbca

13 TB CMHXpOHMU3aLMS

CMHXpOHM3aLUMN NO CKOPOCTU HapacTaHus

CMHXpPOHM3aLUMKM MO CKOPOCTM cnaja

MonepeMeHHbIN 3anyck — nooyepeaHo ot KaHana 1 n KaHana 2 (Tonbko
no poHTY)

NHankatop nogkntouenms USB ycTpoiicTBa K pa3beMy, pacnoioXKEHHOMY
Ha nepegHen naHenu ocunnnorpada.

14 ]

Ha skpaHe KpaTKOBPEMEHHO MOTryT MOSIBAATLCA U McYe3aTb Apyrue BCroMoraTesibHble CUMBOJbI U HAaAMNKUCHK,
Takune Kak

Vol he s o 3HaueHue HanpsXXeHMs NOCTOSHHOro CMeLLeHUs KaHana BepTUKaibHOro
OTKJIOHEH U

TRIGLUL = 1,72 3HayeHuMe YPOBHS CUMHXPOHU3aLUK
3HauyeHue YacToTbl CMrHana B KaHase, UCMOosb3YHLWEeMCsl Kak KaHan
CMHXPOHU3aLNK
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7 NOANroTOBKA OCUMNIJIONPA®A K PABOTE

7.1 O6uwme yka3zaHuA NO 3KCnJlyatauum

Mpn Hebonbwnx konebaHmsax TemnepaTtyp B CKAAACKMX U paboumx nMOMeLlLeHMsX, NoNy4YeHHble CO
cknaga npubopbl HeO6X0ANMMO BblAepXaTb HE MeHee ABYX 4YacOB B HOPMasibHbIX YC/1I0BUSAX B YMaKOBKeE.

Mpu nonyyeHumn ocumnnorpada npoBepbTe KOMMNAEKTHOCTb Npnbopa B cooTBeTcTBMU C TO.

MoOBTOPHYO YNakoBKY NpomM3BoAuTE Npu nepeso3ke npmbopa B npeaenax NpeanpusaTusa N BHE ero.

Mepen ynakoBKOW B yKaAo04HYH KOpobKy npoBepbTe KOMMIEKTHOCTb B COOTBETCTBUM € TO, npmnbop
n 3N npoTpuTe OT MblM, 3aBEPHUTE BO BAaroycronumsyto 6ymary umnm naket. [locne atoro npubop
ynaKynTe B YKJIaA04YHYO KOPOOKY.

7.2 PacnakoBkKa ocuunnorpada
Ocuunnorpad oTnpaBnsieTcs MNoTpebuTento 3aBOAOM MOCAE TOro, KakK MOSIHOCTbIO OCMOTPEH W
nposepeH. ocne ero Mnosy4YeHUss HEMeAsIeHHO pacnakymTe M OoCMOTpuTe ocuunnorpad Ha npeaMmer
NnoBpexaeHuin, KoTopblie MOMN MPOU30ATU BO BpPeEMS TpaHCMopTUpoBaHUs. Ecnu obHapyxeHa kakas-1m6o
HEeMCnpaBHOCTb, HEMEAJ/IEHHO NMOCTaBbTE B M3BECTHOCTb Ausiepa.

7.3 YcraHoBka npubopa Ha pabouem MmecTe

MpoTpute npubop uuCTON cyxom candeTkol nepen yCTaHOBKOM ero Ha pabouyee mecto. [ns
yaoobcTtBa ycTtaHOBKM npubopa Ha paboyeM cTone CHMU3y, Yy 3adHel CTEeHKM KOpryca, UMEKTCHS HOXKMW,
no3BonsolmMe NoAHMMaTb NpMBOpP MO BbICOTE Ha ABa NOSOXeHus. NS yCcTaHOBKM Kopnyca npubopa B
HY>XHOE MOJIOXXEHNE B CNTOXKEHHOM MOJSTIOXEHUN HOXEK OTOTHUTE MX B CTOPOHY 3a4HeN naHenu.

Mpnbop paccumTaH Ha NPUHYAUTENbHOE OXJaXAeHue BEeHTUISATOPOM u4epe3 BeHTUNSAUMOHHbIE
oTBepctmnsl. Heobxoammo obecneuntb 6ecnpensATCTBEHHbIA MNPUTOK BO34yXa 4Yepe3 BEHTUASUMOHHbIE
OTBEPCTMS Ha 3agHen n 60koBbiIX NaHensax LU30. [na 3Toro 3a3op Mexay CTEHKOM M KopnycoM npubopa rno
BCEMY nepuMmeTpy Ao/KeH 6biTb He MeHee 10 cM. He 3acnoHANTe BEHTUASLUMOHHbIE OTBEPCTUS Mo 6bokaM u
Ha 3aaHen naHenu L30.

He ponyckanTte nonagaHus MHOPOAHbIX NpeaMeToB BHYTPb LI30 yepe3 BEHTUNSIUMOHHbLIE OTBEPCTUS
nT.M.

7.4 TMopknoyeHue K NuTalollen cetun

Mpubop cHab)xeH KOMMNEKTOM MnuTakwero kabens, B KOTOPbIN BXOAUT NIUTON TPOMHOW LWITEKEp C
(DUKCUPOBAHHLIM MOSIOXKEHWEM KOHTAKTOB M CTaHAapTHbIM pasbeMm IEC320 (tun C13) ana noaknawyeHus
CEeTEeBOro HamnpsXeHuUs U 3alMTHOro 3a3emMseHuns. BxogHoW pa3beM NUTaHUA NepeMeHHOro Toka pasMelleH
HenocpeaCTBEHHO Ha Koprnyce npubopa. B Lensax 3awuTbl OT NOpaXeHUs TOKOM, LITEKep NUTaHUSa AOSKeH
6bITb NOAK/IOYEH K PO3eTKe, MMEIoLEeNn 3a3eMIALWMIA KOHTaKT.

PasmeweHve LU30 ponmxHo obecneumBaTb 6ecnpensaTCTBEHHbLIM AOCTYN K po3eTke nuTtaHuda. Ons
nonHoro obectoumBaHmsa LU30 HeEo6X0AMMO BbIHYTb LUTEKEP MUTAHUSA U3 PO3ETKMU.

BHewHne BbiBOAbLI pa3zbeMoB nepegHen naHenn (KAH 1, KAH 2 v BHEW CUHXP / CH1, CH2 n EXT
TRIG) KOHTaKTUPYIOT C Wwaccu npubopa n, cneposatesnb, ABAAIOTCSA 3a3eMSI€HHbIMU.

7.5 YcnoBusa 3Kcnayatauum
MpepenbHbIM Anana3oH pabouynx TemnepaTtyp Ansa 3toro npubopa - ot +10° C go 40° C . PaboTta ¢
npubopoM BHe 3TUX NpeaesioB MOXET NPUBECTU K BbIXOAY M3 CTpos. He ncnonb3ayinte npubop B MecTax, rae
CyLLEeCTBYeT CU/IbHOE MarHMUTHOE WM 3NeKTpuyeckoe nosie. Takue Nonas MOryT HapywuTb AOCTOBEPHOCTb
N3MepeHui.

7.6 [lpepenbHble BXOAHbIE HaMpsYKEeHUA
Mpu BbIGpaHHOM BXOAHOM conpoTusneHnn 1 MOM He nogaBaliTe HanpsxeHus Bbiwe 600 B ¢
aenntenem 1:10.

MPEOOCTEPEXEHMUE. He npeBbiwanTe MakCUMasibHble BXOAHbIE HAMNPS)KEHUS.
MakcmManbHble BXOAHbIE HAaNpsXXeHMs A0XKHblI MMeTb 4acToThl He 6onee 1 KIu.

Mpwu BbI6GpaHHOM BXOAHOM conpoTtuBsieHun 50 OM He nopaBalTe Hanpsi>KeHus Bbiwe 5 Bcks.
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7.7 BkniouyeHue npunbopa
Bkntounte nutaHue npmbopa u NoaoXAUTE MOSIBNEHMS Ha 3KpaHe 3acTaBku, B TedeHune 10 cekyHA
ocumnnorpad aBTOMaTU4YeCKM MNEPENAET B pPexuMm oTobpaxeHums ocuusiorpamm. HaxmmTte kHonky «HAY
YCT»/«Default Setup» ans Bbibopa HayanbHbIX YCTAHOBOK.

7.8 Onpo6oBaHue ocuunnorpada

Moakntounte nMpobHUK K pasbeMy KaHana 1 ocumnnorpada M yCTaHOBUTE MepeknyaTesnb Ha
npobHmke B nosioxeHme 10X. [ns 3TOro COBMECTMTE MONOXEHUE BbICTYNOB Ha pa3zbeme BNC KAH 1/CH 1
ocunmnnorpada ¢ nasamm kKabenbHOro pasbema npobHuKa, BCTaBbTe pa3beM MNpobHMKA B pasbeMm
ocumnnorpada M noBepHUTE 3aMOK pa3beMa npobHuka BMpaBo A0 wendka. [loaknunuTe KOHTaKT
3a3eM/IeHMS N HAKOHEYHUK NpoBHMKA K COOTBETCTBYHOLWMM KOHTaKTaM Bbixoga Kannbpatop (27).

YcrtaHoBuTe B MeHio KaHana 1 ocnabnenne npobHuka 10X. Ang atoro Haxmute kHonkn KAH 1/CH1
— [Jenutenb, BblbpaTb 3HadeHme 10X. Haxmmte kHonky ABTO/AUTO . Yepe3 HECKONbKO CEKYHA Bbl
yBMAMTE Ha 3KpaHe MeaHap (okono 1kMy 3Bnuk-nuk). Haxmmte kHonky KAH 1/CH1 ewe pa3 pns
BbiktoueHns KaHana 1, Haxmute kHonky KAH 2/CH2 ans BK/KOYEHMS KaHana 2 WU NOBTOpPUTE LWaru
onepaunn UsnoxeHHble Bblwe ansa KaHana 2.

Qrp

Binen

Puc. 7-1 HacTpoiku ocnabneHusa npo6Huka B MEHIO kKaHana

7.9 KomneHcauums npo6HMKOB
BbINOMHUTE KOMNEHcaumio npobHMKa Ans COOTBETCTBUA €ro eMKOCTUM NapaMeTpaM BXOAHOro KaHana.
DTy npoueaypy HY>XHO MpPOBOAUTb BCAKMN pa3 npu NepBoM MOAKAYEHUU NPOBHMKA K N0H6OMYy BXOAHOMY
KaHany.

Bbibepute B MeHto npobHuka ocnabneHmne 10X, ycTaHOBUTE nepekaioydaTens ocnabneHns npobHuka
B nonoxeHue 10X v noaknwounte pasbem npobHuka k Bxoay KaHana 1 ocuwmnnorpada. Ecnu Bbl
ncnonb3yeTe HacaAKy KPHOYOK HaKOHeYyHuKa npobHuka, ybeanTecb B HAAEXHOCTU KOHTaKTa M MAOTHOCTMU
ero nocagku. NogknUnTE KOHTAKT 3a3eM/IEHUS M HAKOHEYHUK NpOoBHMKa K COOTBETCTBYIOLLMM KOHTaKTaM
BbiIxoaa Kanunbpatop (27), BkaounTe BbIBOA Ha 3kpaH KaHana 1 n HaxmmnTe kHonky ABTO/AUTO.

dopMa cumrHana AoJxXHa COOTBETCTBOBATb NMPUBEAEHHBIM HMXXE PUCYHKAM.

| I l nepekoMneHcaums
~ J
L I L I J HeJoKoMMeHcaums

HOpMaJZibHaaA KoMNneHcauuns

Puc. 7-2 ®opMbl CMrHas10B: HEJOKOMIMEHCaL A nepeKkoMneHcauma u HopMmasibHasi KOMNeHcaums
Mpn HeobxoAMMOCTU, WCMOJSb3ySa HeMeTa/l/IMYeCKMA WHCTPYMEHT, BpalleHMeM NOoACTPOEYHOro

KoHAeHcaTopa npobHuka pobelTtecb Haumbonee npaBuIbHOIO uM306paXeHna MeaHApa Ha 3KpaHe
ocumnnorpada.
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8 OPrAHbI YNIPABJIEHUS NEPEQHEA NAHENWU

8.1 OpraHbl ynpas/jieHU KaHaNa BEpPTUKaJZIbHOIro OTK/IOHEHUsA

BepTuMkanbHas peryavpoBka SBMSETCA OAHOKaHaNbHOM, TO €CTb KaXAbll U3 KaHanoB WMeeT
HE3aBMCUMbIE OpraHbl yrnpasreHus. s BKAOYEHUS KaHana HaXMuUTe ero KHOMky. [ns BbIKIOYEHUN
KaHana HaXXMuUTe ero KHOMKy ele pas.

Ecnn kaHan akTuUBEH, TO 3KpaHHas MNOACBEYMBAETCS KHOMKA COOTBETCTBYHOLLEro KaHana M Ha
3KpaHe oTtobpaxkaeTcs Ko3hPULUMEHT OTKIIOHEHUS BKAKOYEHHOro KaHana. KaHan 1 otobpaxaetcsa XentbiM
uBeTtoM, KaHan 2 otobpaxaeTrcs - CUHUM LiBETOM.

Ecnm HM opgHa M3 KaHanbHbIX KHOMOK He ropuT, 3TO O3Ha4yaeT, 4YTo, IMO60 HWM OAWH M3 KaHanoB He
BKJIlOYEH, NMMB0 aKTMBMpOBaHa OA4HA M3 OCUWMNOrpaMM — MaTeMaTUKK, PacTSXKM MM namsaTu. B aTom
cny4yae py4Yyku BEepTMKaAbHOIro cMeleHus n ycuneduns (B—-mB/V-mV) perynupytoT nonoxeHne n Mmacwrtab no
BEpPTUKANM COOTBETCTBYIOLIMX OCLMIZIOrPAaMM MaTeEMaTUKKN, PacTSXXKU UM NaMsaTn (OMOPHbIA curHan).

Mpy BKJ/IKOYEHHOM pEeXMMEe MaTeMaTMKM KHOMKa rnoaceBeymBaeTcsds kHonka MATEM/MATH n
NnosiBASIETCA ocuumnaorpamMMa 3efneHoro useta. [na OTKIYEHUS MaTeMaTuyeckon @GYyHKUMM HaxaTb Ha
KHonky MATEM/MATH (MaTeMaTuka) elle pa3, KHOMKa racHeT 1 ocuuasiorpaMma MaTeMaTUKu ucyesaer.

Mpy BKJIIOYEHHOM pEXMME OMOPHbLIX OCUWJIOrpaMM noacBeumBaeTca kKHonka OINOPH/REF n
NOSIBASAIOTCA OCUMAIOrPaMMbl KPacHOrO M (UOAETOBOro UBETOB. [ANa OTKAOUYEHNS ONOPHbIX OCUMNIOrpamMm
HaxxaTb Ha kKHonky OMNOPH/REF (onopHble) ewe pas, KHOMKa racHeT 1 oCUManorpaMmbl ncyesator.

PerynupoBka cMmeLlleHuns

Perynatop CMELLEHWE/POSITION (18) no3Bonfder nepemMewatb OCUMAIOrpaMMy CUrHana no
BepTUKanNuM, M 3TO nepemelleHne kanubposaHo. [pu MNOBOPOTE perynatopa 3HAa4YeHWe HamnpsXeHus B
TeyeHMe KOpPOTKOro BpeMeHW oTobpa)kaeTcs Ha dKpaHe, yKasbiBas, KakK Aasieko YpOBEHb 3eMAN CUrHana
HaxoAuTCA OT UeHTpa 3KpaHa. Mapkep YpOBHS 3eM/iM Ha /1IeBOM CTOPOHE 3KpaHa nepeMellaeTcs B
COOTBETCTBUU C AEUCTBMEM perynsaTopa. [Ana Bo3BpaTa K HYN€BOMY CMELLEHUIO NHUW pa3BEepPTKM HaxaTb
Ha py4Ky perynsatopa npu 3TOM MOSIOXEHWE OCLUANOrpaMMbl MFTHOBEHHO BEPHETCH K HY0. DTOT pexum
YCKOPEHHOro rnepeksitoyeHns ocobeHHOo noneseHd, Koraa nonoXxeHne ocuuniorpamMmmbl HAXoOAMUTCA Aaneko 3a
3KpaHOM, 1 Heo6X0AUMO HEMEeAsIeHHO BEPHYTb €ro K LeHTPY 3KpaHa.

U3MeHeHune ko3 PurLMeHTa OTKIOHEHUSA

N3MeHeHne koadpduuMeHTa OTKIOHEHUS (BEpTUKANbHOW YyBCTBUTENbHOCTU) OCYLLECTBASETCS npu
noMmown peryngartopa B-mB/V-mV (14), Tekylwee 3HaueHue koadpduumeHTa OTKIOHEeHUSA oTobpaxkaeTcs B
CTPOKe COCTOSIHUS Ha 3KpaHe ocuunnorpada.

Onga nameHeHus KoadduumneHTa OTKIIOHEHNA He0bX0aMMO:

Haxmute kHonky KAH 1/CH1 nnan KAH 2/CH2;

Mpy 3TOM Ha 3KpaHe noABUTCA MeH dYHKUMOHanbHbIX KHOMOK, M KaHan 1 (Kanan 2) 6yaet
BK/IIOYEH (MM OCTAHETCS BK/IKOYEHHbLIM, eCiin 3TOo 6bIJ1I0 caenaHo paHee);

HaxaTtneM Ha (yHKUMOHaNbHYI KHOMKY MeHi B/den, BbibpaTb wWwar M3MeHeHUs BepTUKasbHOro
MacwTaba Npy6o nnmn TouHo;

BpawaTtb perynatop B-mMB/V-mV (14) ana yctaHoBku Heobxoammoro MacwTaba wusobpaxeHus
curHana.

MpumMeuaHue: lNMepeknoyaTb pexuMbl Ppy60/TOYHO MOXHO He TOIbKO MCMOMb3Yys MeHl KaHanos 1
N 2, HO TakXe NpoCTO Haxas Ha perynsatop B-mB/V-mV (14).
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Ucnonb3oBaHME 3KPaHHOINro MEeHI0 KaHaJla BepTUKaNbHOINo OTKJIOHEHUSNA

Bbibop cBsi3m Bxoga. Bo3moxkeH Bbl6op ogHOro us tpex cocrosaHun — AC, DC n 3emns.
AC - bnoknpyeTcs COCTaBASOLLYO MOCTOSSHHONO TOKa BO BXOAHOM CUTrHane.

DC- lNMponyckatotcs obe cocTtaBnsiowmne U NocT. U NepeM. ToKka BXOAHOIo CMrHana.
3emnsna - OTKAOYaET BXOAHOM CUrHan OT BxoAa ocuunnorpada u 3aMbiKaeT BXOA
ocumnnorpadga Ha Kopnyc npmubopa.

Bbi6bop orpaHuyeHms nonocbl nponyckaHusa (MM) kaHana BepTUKanbHOro OTKJIOHEHUS.
Crpfm Bkn - OrpaHnymBaeT WMPUHY NONOChI NponyckaHua kaHana go 20MHz gns
YMeHbLUEeHNs LWYMOB 3KpaHa.

Bbikn - lonHag nonoca NponycKkaHus.

Bbibop pexuma: pybo (Coarse) nnum MNMnasHo (Fine) - yctaHoBKa KoaddunumeHTa
OTKJ/IOHEHUS perynatopoMm B-MB Ha nepepHen naHenu. NepeknyeHne mexay
pexuMmamm rpyboi (Coarse) n nnasHol (Fine) ocyuwecTBnsaeTcs KHOMNKOW crnpasa.
AKTUBHbBIN peXWM BblAesIeH KBaapaToM.

Fpy60 - ko3 du1LMeHT pa3BepTKN n3MeHseTcsa B npeaenax ot 2 MB o 5 B ¢ warom 1-
2-5.

TOYHO — KO3 DUUNEHT pa3BEPTKMU N3MEHSIETCS MJABHO.

Bbibop kKoaddunumeHTa geneHmns BHeWwHero npobHmnka, Heobxoamm ANs KOPPEKTHOrO
pe3ysibTaTa aBTOMATUUYECKNX UIN KYPCOPHbIX M3MEPEHUIA.

Mepexon K 2 CTpaHuLUe rinaBHOMO MeH

NHBepcuna BXOAHOro curHana. BkatoueHne nam BbikIOUYeHne nHeepcum
OCYLLLECTB/IAETCSA KHOMNKOW cripaBa. AKTUBHbIN PEXWM BblAeNeH KBaApaToM.
MpumeyaHue: Mpu coxpaHeHnn HdopMbl CUrHanNa, CUrHaa coxpaHsieTcss 6e3 MHBepcum

Ncnonb3oBaHne undpoBbiX pUNbTPOB AN BbIBpaHHOro KaHana

—— Bo3BpalleHne K 1 cTpaHuLe rnaBHOro MeH

CBA3b KaHaJsia No Bxoay

Ecnn Ha Bxoa ocuunnorpada nocTynaeT CUrHan C NOCTOSIHHOM COCTaBNAMOLLEN, TO MUCMONIb30BaHue
pexuma cBa3n AC No3BONISET UCKTHOUYUTD 3Ty COCTaBSOLWYO U3 CUrHana.

Tak Ha pUCYHKE HWXe NpuBeAeH MNpuMep OToOpa)KeHMsl CUrHana C MoJSIOXKUTENbHOW MOCTOSIHHOM
COCTaBMISAOLWEN.

er CTR

[ z

Hummxarop ceazn mo
[0C TOAHHOMY TOKY

Puc. 8-1 CBsi3b NO NOCTOSAHHOMY TOKY

HaxaTtb kHonky CH1/KAH 1 — CBs3b Bxoga — AC 4115 yCTaHOBKM CBA3UM MO NepeMeHHOMY TOKY A4S
kKaHana 1. 2To 6N0KMpYeT MOCTOSIHHYIO KOMMOHEHTY BXOAHOro curHana. Ocuumnnorpamma curHana 6es
MOCTOSAHHOW COCTaBASlOLLEN MOKa3aHa Ha PUCYHKE HUXe.
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Orp el

Binen

Cnen CTp

[ Hz

Hummarop ceA3M 0
HepeMeHHOMY TOKY
Puc. 8-2 CBsA3b N0 NnepeMeHHOMY TOKY TOKY

HaxaTtb kHonky CH1/KAH 1 — CBs3b Bxoga — DC gns yCTaHOBKWM CBSI3W MO MOCTOSIHHOMY TOKY
ANs KaHana 1. DTo onaTb MNO3BOAUT MpPONyCTUTb 06e KOMMOHEHTbl BXOAHOIO CUrHana MNOCTOSHHYK WU
nepeMeHHYIo.

Haxmute kHonky CH1/KAH 1 — CBs3b Bxoga — 3eMns AnS 3aMblkaHUS KaHana 1 Ha 3emmo. OTa
YCTaHOBKa OTKJ/1lO4HaeT BXO,CI,HOVI CUTrHan.

Qrp e

i Brioen
[TV FUUOS SUUUS IEUEL FUSUL IUUS INUTL UUUVL IGOL IUVUS DUUUL-IEUL FUUUL SUNS RODIN |
["pyfn

JEnHTEnk
1|

Cnen CTp

CH1 F1.e8L

Hummarop ceasu
IAMEIK AHIE HA IeMIIE

Puc. 8-3 3amMbikaHue Ha 3eMJ110

Bbi60p orpaHM4YeHMUA NOJIOCbl NPONyCKaHUsA

MCCﬂeﬂ,OBaHI/Ie HEKOTOpPbIX CWUIrHasioB Tpe6yeT OorpaHmn4yeHna nosioCbl MNponyCKkaHWA KaHana
BEPTUKANbHOrO OTK/IOHEHUSA. TakK Ha PUCYHKE HUXe npuBeAeH npuMmep oTobpa)KeHWs curHana c nosHowm
NOJI0OCOM NPONYyCKaHMUS.
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Crp e

Binen

Cnen CTp

Puc. 8-4 OrpaH1MyeHue NnoJsiocbl NPONyCKaHUA BbIKJIIOUEHO

HaxaTb kHonky CH1/KAH 1 — Orp /N — BkN gns yCTaHOBKW OrpaHUYeHus BepXHeW rpaHuLbl

nosiocbl nponyckaHusa 20MIry n obpesaHns BbICOKOYACTOTHOM KOMMOHEHTbI CMrHana Bbiwe 20MIu.

OcuunnorpaMmma curHana npuv orpaHnMyeHnm nonochkl NPoNycKaHus NpMBeaeHa BHU3Y:

HuammxaTop orpaHd eqis
moaocel nporryerapa 10 M

orp e

GNETIVE

Brinzn

T T

BrmroyeHo orpaHiraexse
momocel mporryekasa 20 M

Puc. 8-5 OrpaHnuyeHune nosiocbl NPONyCKaHUSA BKJIIOYEHO

UncdppoBoii punbtp
Haxmnte kHonky CH1/KAH 1 — F5 — O®OunbTp Ha 3KpaHe nosBuTCA MeH uudpoBoro dunbtpa.

Mocne Bbibopa TMNa ¢unbTpa, BpalweHNeM MHOro@yHKUNWOHaNbHOro perynsatopa (3) BO3MOXHO YCTaHOBUTb

BEPXHOK WM HUMXHIOK

LUMdPOBLIMU UNbTPAMU NPUBEAEHA HUXKE.

MeH10 YcTaHoBKMU KoMMeHTapum
®dunbTp Bkn BkntoyeHne undgposoro gunbTpa
Bbikn BoikntoueHne undposoro dumnbTpa
Tvn ‘b f BkntoueHne OHY (pmnbTp HU3KOM YaCTOTbI)
"[ —.f BkntoueHne OBY (dunbTp BbICOKON YacToOThbl)
‘[ L f Bkntouyenume MO (nonocon dmnbTp)
b—:r'l: BkntoueHne PO (pexxeKTopHbI puibTp)
BepCpes Pyuka perynstopa (3) | BpaweHneM MHOrodyHkUMoHanbHoro perynsatopa (3)

YCTAHOBUTb BEPXHIOK NrPaHUYHYO 4aCToTy

rpaHuM4Hble 4acTtoTbl ¢unbTpa. CBoaHas Tabnuua napaMeTpoB YyMpaBfieHUs
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HuxCpes Pyuka perynstopa (3) | BpaweHuneM MHoOrodyHKLUMOHanbHoro perynstopa (3)
YCTAHOBUTb HMXKHIOK FPaHUYHYIO 4acToTy
Hazap Bo3BpallueHue K npeabiayLemMy MeHto

HekoTopble KHOMKK rMaBHOrO MEHIO MMEKT MoA MeHl, HanpuMmep Bbi6op cBs3u Bxoaa. Ons Bxoaa B
NOAMEHIO HAXXMUTE COOTBETCTBYIOLLYIO KHOIKY.

8.2 MaremaTtnueckume pyHkuum v brno

MaTeMaTnyeckne (yHKUMU BKIIOYAKOT CNOXEHME, BblUMTAHME, YMHOXEHMWe, AeNeHuMe u bbicTpoe
npeobpasoBaHne dypbe (FFT (BMN®)) ans curHanos kaHanoB KAH 1 n KAH 2 . Pe3ynbTtaT MaTeMaTUUYeCKnx
OENCTBMI MOXET TakxXe OblTb M3MepeH C MOMOLLbIO AENeHUN CETKN U Kypcopa, aBTOMaTU4YeCKNE U3MepeHus
A1 MaTeMaTnyeckux PyHKUMA HE BO3MOXHbI.

MeH10 YcTaHoBKMU KoMMeHTapum
Onepauuns KaH1l+KaH2 cnoxuntb KaHan 1 v KaHan 2
KaH1l-KaH2 BblyecTb KaHan 2 u3 KaHana 1
KaH2-KaH1 BblyecTb KaHan 1 u3 KaHana 2
KaH1*KaH2 yMHOXUTb KaHan 1 Ha KaHan 2
Kanl/KaHn2 pasgenuntb KaHan 1 Ha Kanan 2
Kan2/KaH1 pasgenntb KaHan 2 Ha KaHan 1
FFT <bMN®> bbicTpoe npeobpaszoBaHue Pypbe B BbIGpaHHOM KaHane
NHBepcus Bkn NHBepcusa ocumnnorpaMmMbl pesynbTata MaTeMaTUYeCKOn
onepauuu.
Bobikn OTobpaxeHne NMCXO4HOM OCUMNIOrpaMMbl pesynbTaTta
MaTeMaTU4YeCKON onepaunn.
g T2 BepTuMkanbHOe CMelleHMe KaHana MateMaTukn (Ans cMeLweHuns
NOBEPHYTb PYYKYy perynsitopa YcraHoBKa).
ol T N3meHeHne KoadduumeHTa OTKIIOHEHUSA KaHana MaTteMaTuKu
(8N5 M3MEeHeHMs NOBEPHYTb PYYKY perynsatopa YcraHoBKa).

8.3 bbicTpoe npeo6bpasoBaHue dypbe

BMN® (GuicTpoe npeobpazoBaHne Gypbe) - NMpeobpasoBaHmne GOpPMbl CUrHAMA peasbHOro BPEMEHU B
cnekTp curHana. Pexum Br® no3sonsetr HalWTU 4YaCTOTHble KOMMOHEHTLI (CNeKTp) curHana BO BPEMEHHOM
obnactu. Pexxum BIM® ncnonbsyeTcs 4A8 NpOCMOTpa Cneaywmx TUNOB CUrHanoB:

AHanM3 rapMoOHUYECKMX COCTaBASIOWNX B CETAX NMUTAHUS;

N3MepeHne rapMOHMYECKNX COCTaBASAOWMX U UCKAXKEHUN B CUCTEMAX;
OnpepeneHne XxapakTepUCTUK LUYMOB B MCTOYHMKAX MOCTOSIHHOIO HanpsXeHus;
TecTnpoBaHMe MMMYJSIbCHOrO OTKIMKAa (OUIbTPOB U CUCTEM;

AHanuns subpaumnm.

Onsa ncnonb3oBaHua pexunma BMNo Heo6xoanMO BbIMOSHUTb cnegywuimne OENCTBUS:

YCTaHOBUTb UCTOYHMK CUrHana (BO BpeMeHHoW obnacrtun);

OTob6pa3ntb cnekTp BMNo;

Bbibpatb TMN okHa BMN®;

HacTtpouTb YacToTy BbIbOpKM ANns 0ToO6paKeHns OCHOBHOWM 4acTOTbl M rapMOHUKK 6e3
NCKaXXeHWUNn;

Ncnonb3oBaTh 3/1eMeHTbl YrpaBieHnMs MaclwTaboM Ans yBenmyeHuns CrnekTpa;
MpoBecTn namepeHuns crnekTpa C NOMOLLbI KYpCOpOB.

NMPUMEYAHUE.

Yacrtota KotenbHukoBa (Harksucra)

MakcuMasnbHas JacroTa, KoTopyto 6e3 ownboK MOXET M3MepuTb LNMGPOBOM ocuuanorpad B pexume
peasibHOro BPEMEHW, paBHSETCS MNOMOBUHE 4acTOoTbl AMCKPETM3auuM. DTy 4acTOTy HA3blBAlOT 4acTOTOM
KoTenbHukoBa. CKOpPOCTb perucrpaumm OTCYETOB ANS 4acToT Bblle 4acToTbl KoTenbHMKOBa sBAsieTcs
HeAOCTaTOYHOM, YTO NPUBOAUT K UCKaXeHUsSM BId.
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Mpu ™MaTemaTnyeckon ob6bpabotke B cnekTtp bBIM® curHana npeobpa3ytTcs 3HadeHuss 2000
LEeHTpasbHbIX TOYEeK CurHana BO BpeMeHHoM obnactu. PesynbTupytowmin cnektp BMN® cogepxut 1000
Toukn oT 0 Ny Ao yacrtoTbl KoTenbHMKoBa.

O6bivyHO cnekTp BMN® Ha 3kpaHe CXuMaeTca NO ropusoHTanM Ao 250 To4yek, HO C MOMOLLbIO
dyHKUMM MacwTabupoBaHus BI® MOXHO pa3BepHyTb cnekTp, 4Tobbl 6onee nogpobHo oTo6pasmTb ero
KOMMOHEHTbI B Kaxxaor 13 1000 Touek AaHHbIX.

OTknnk ocumnnorpada no BepTMKanuM MMeeT MensieHHbI 3aBan Bbille MOA0Chl NponyckaHms (150
My wmnm 250 Mlu, B 3aBucuMmoctn oT mogenun, mnm 20 MU, kKorga BKJ/IKOYEHO OrpaHuyeHume nosocChl
nponyckaHus). TakuMm obpasom, cnekTp BIM® MoxeT copaepxaTb aKTUdeckyo MHPOPMaALMIO O YacToTax
BbllWe MOJ0Chl NponyckaHmsa ocuunnorpada. OaHako aMnINTyAHble 3HAYeHUs BONM3M WK Bbille MONOoChI
NPONYCKaHMS HE MOTYT CUMTATbCA TOYHbIMMU.

Ons  [OCTMXEeHWS BbICOKOM TOYHOCTWM aMMAUTYAHbIX M3MepeHun TpebyeTca CTauMOHapHOCTb
BXOAHOr0 CMrHana B 30HE MHTepeca. DTO O3HA4aeT, YTo B npeaenax 30Hbl MHTepeca napamMeTpbl BXOAHOIO
curHana (Takume Kak 4yacrtoTa M aMnauTyaa) He AO/KHbl MMeTb 3HauYUTeNbHbIX OTKIOHEHUN. LLnpuHa 30HbI
MHTepeca [AOJ/KHA COCTaBMSATb He MeHee OA4HOro rnepuoaa HadvanbHOW 4acTtoTbl. COOTBETCTBEHHO B
npeaenax 30Hbl MHTEpeca A0/KEH coAepXaTbCH, NO KpalHen mepe, OAWH Nepuoj U3MepsaeMon rapMoOHUKMN.

OkKHO: Bbibop OKHa onpeagenseTcs xapakKTepucTMkaMmu BXOAHOrMO CUrHasa, KoTopbiil Heobxoanmmo
nccnenoBaTh, @ TaKXKe XapaKTepucTMkamMn yHKUMKM OKHA. BblI6Op OKHa CHMXXAET yTeYKy 4acToT B CNEKTpe
BN®. Mpu BbiNnonHeHMM 6bicTporo npeobpasoBaHus dypbe npeanosaraeTcsi, YToO BPEMEHHOMN CuUrHan
noeTopsietca 6eckoHedyHo. [na uenoro uyumcna uuknoB (1,2) BpPEMEHHOM CUrHaja HauyuMHaeTcs U
3aKaH4YMBaeTCsS Ha OAHOM W TOM Xe ypoBHe M B (POpMEe CuUrHasa OTCYTCTBYHOT pa3pbiBbl. Npu Heuesom
ymncne UMKIOB BO BPEMEHHOM CUIrHajne HadasibHas M KOHe4YHas TOUYKM MMEKT pa3Hble YpOoBHU. Mepexos oT
Ha4ya/IbHOM K KOHEYHOM TouKe NMpuBOAMT B pa3pbiBy B (popMe CurHana, 4to B CBOK ouyepenb NpUBOAUT K
NOSIBIEHWNIO BbICOKOYACTOTHbIX NEPEXOAHbIX COCTaBASOLNX.

MpuUMeHeHNe OKHa K CUrHany BO BpeEMEHHOM obnacTn naMmeHsieT GopMy CUrHana Takmm obpasom, uTo
Ha4yasIbHOe M KOHEeYHoe 3Ha4vyeHune cOnmxatoTcs, B pe3ynibTaTe Yero yMeHbLaeTCss BeIMYMHA pa3pbiBa.

OyHKUMS MaTeEMaTMYECKMX Onepauuin BKJ/IKOYAeT 4eTbipe napameTtpa okHa bBblMd. Tunbl okHa
onpeaensatT KOMNPOMUCC MEXAY pa3pelleHMeM Mo 4acToTe M TOYHOCTbI aMNINTYAHbIX n3MepeHuin. Boibop
OKHa onpeaensercsd HeobXO0ANMMOCTbIO M3MEPEHUSI KOHKPETHbIX BEIMYUH U XapaKTePUCTMKAMMU UCXOLHOrO
curHana.

MpaMmoyronbHoe okHO/ Rectangle: Bbi6op npsMOyrosnbHOro okHa. 3TO OKHO MoAXoAMT Ans
CUIHaNoB, HE NMEKLWKNX pa3pbiBOB. ITO HONbLLIMHCTBO CUIHAOB.

OkHo Blackman/BnakmeHa: OkHO BbnakmeHa obecneumBaeT XyALlWY NOrpewHoOCTb U3MepeHns no
4yacToTe, YeM OKHO XeHHUWHra, Ho obecneumBaeT aydllee UCcneasoBaHNUE CUrHANOB C Masok aMNanTyaoN.

OkHO Hanning/XeHHuHra: Boibop 3TOro okHa obecrneumsaeT 60MblLIYD TOYHOCTb WU3MEPEHUS MO
4acToTe, HO MEHbLUYH TOYHOCTb U3MEPEHMS MO aMNINTyAe N0 CPaBHEHUIO C MJIOCKUM OKHOM,

OkHO Hamming/X3MMUHra: ¥ AaHHOro TUna OKHa HEMHOrO fy4ylle pa3pelleHne no 4yacrtoTe, Yem y

XeHHuHra.
Curuan so
BpemeHHOM
obnactv (YT)

UeHTpankHble TouK W AEHHEX |
< 2048 ToNeK ™ = curnana ™
AAHHbIX

| | Motcdednoe

[ | YWHOKEHAE
I |

| I EIYHKLMA OKHA

(X BHHMHI

Pa3apbiBbl
Vi ~
\ - ™ CWrHan necne
BRIMHCEHIA
I HKLIMN OKHA

bes npumeHeHnA okHa

3

—

MpK MENcNBE30BEaHII
DPYHELMN Ok Ha

Puc. 8-6 UcnonbsoBaHnun pyHKLMM okHa B BN
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NckaxxeHunna bNo

MpobnemMbl MOryT BO3HMKATb, KOraa ocuwmnnorpad perncTtpupyeTr BPEMEHHOWM CUrHan, coaepXkaluuin
rapMOHMKM C YacToTaMu Bbiwe YyacToTbl KoTenbHnkoBa. CKOPOCTb perncrpaumm oTCYETOB AJ18 4acToT Bblwe
yactoTbl KoTenbHWMKOBa SBNSAETCS HEAOCTAaTOYHOW. 3TO NpUBOAUT K TMOSIBIEHUK  3epKasbHbIX
HM3KOYACTOTHbIX TFAPMOHMK OTHOCUTENbHO 4acToTbl KoTenbHMKOBa. TakuMe napasnTHble TapMOHUKMU
Ha3bIBAOT UCKAXEHUSAMMU,

YacTora HalkencTa
ary (Y2 YacTOT bl BEIGOPKK)

l Hactota ‘

Annnutyaa
———

MckaneHHk e YacToTkl tpakTHecKne

t’/ HACTOTEI

Puc. 8-7 UckaxxeHne 4yacrtoT B pexxume bno

YcTpaHeHne UCKaXKeHUn

Ons ycTpaHeHus nckaxenun nonpobyite NnpuMeHUTb Cneaylolmne Mepbl:

e C nomowbto pyykn Bpemsa/gen 3apante 60nee BbICOKOE 3HAYEHME YacTOTbl ANCKpeTM3aumn. Tak
KaK C yBenmyeHuneM 4acToTbl ANCKPETU3ALNMN YBENNUUTCS YacToTa KOTeNlbHMKOBa, UCKaXeHHble
rapMoHukm 6yayTt oTobpaxaTbCsq Ha NpaBW/IbHbIX YacToTax.

e Ecin HeT Heo6XO0AMMOCTM NMpocMaTpuBaTb rapMOHWKKM Bbiwe 20 MIU, BKAKOYMTE OrpaHuyeHue
NONOChI MPOMyCKaHUA.

e [lpuMeHWTe BHEWHWN QUABTP K WCXOAHOMY CWUrHany, 4Tobbl OrpaHu4YMTbL AManasoH ero
rapMoOHMK 3HAYEHMEM HUXe 4YacToTbl KoTenbHMKOBA.

e OnpegenunTe NnapasuTHbie TAPMOHUKN U UFTHOPUPYIUTE UX.

e Wcnonb3yiiTe cpeacrtea ynpaBneHuMs MacwTaboM M Kypcopbl A9 yBENUYEeHUS U BbINOJIHEHNS
n3MepeHuii B cnekTpe BIo.

e CurHanbl, MMelLne CoCTaBALWY NOCTOSAHHOIO TOKa MM CMeLLeHne, MOryT CTaTb MPUYMHON
HeBepHOM amnnautyabl pesynbtata FFT (BMN®). [Ona TOro 4tobbl YyMeHbWWUTb BAMSHUE
COCTaBASAIOLEN MOCTOSAHHOIO TOKA, BKJ/IOYUTE CBA3b C UCTOYHMKOM CUrHana no rnepemMeHHoMy
Toky (3akpbiTbii BXxog AC).

e UYT06bl yMEHbWUTb BAUAHME 6enoro wyma v noMex AucKpeTusauumu ANns nepnmoanyvyeckux mam
OAHOKpaTHbIX CUTHANOB, YCTAHOBUTE PEXUM YCpeaHEHUS perncrtpaummn ocumnnorpada.

e [nsa otobpaxkeHMs Ha aKkpaHe pe3ynbTatoB FFT (BM®) ¢ 60nbwKMM gMHAMUYECKMM AMANa30HOM
ncnonbsymte wkany dBVrms (abBadd). LWkana dBVrms (abBadd) aAna BbiBOAa Ha 3KpaH
ncnonb3yeT norapmdpmmnyecknin MacwTab.

MNMpnmeyvaHnume: rpu pabote ¢ ocymsanorpadamm, rnogaEePKNBaAKLLNMU BO3MOXHOCTb BbibOpa A/IMHHbI
namsTmn, Heobxo4uMo riepes BKaoYeHneM pexuma blrd nepexnountcs Ha "KOPOTKYHKO” namste.

YnpasneHue pexmmomM BIN® ocyLwecTBnsaeTca ¢ 3KpaHHOro MeH U UMEeT BUA:

MeH10 KomMeHTapuu

CnepaLma
FFT

Bbibop pexuma 6bicTporo npeobpasoBaHne dypbe

Bbibop kaHana 1, 2 B kadyectBe ncrtovHmka FFT (BIMNo)

B Bbibop oxkHa ans FFT (BMNo)

Harnirg
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Bbibop 3HaueHns macwTtabupoBaHusa cnektpa B 1, 2, 5 unm 10 pas.
MNepemelleHne 3Ha4YeHN LeHTPasibHOM YacTOTbl OCYLLECTBASETCS peryisTopoM
BPEMEHHOW 3a4EpPXKMW.

Mepexopn Ha cneayoLwyo CTpaHULy MeHIo

Crnen CTp

Bbi6bop nnHenHoOM unn norapudmMmUYeckomn WKasbl

Bbibop BMAa npeacTaBneHUs 3KpaHa — pasfeseHHbli Ha OCUUNIOrpaMMy U CMEKTp Un
COBMELLEHHbIN Ha OJJHOM 3KpaHe.

Creg G Mepexoa Ha NpeablAyLy CTPAHULY MEHI0

8.4 Wcnonb3oBaHMe ONOPHbIX OCUMIIOFpaMM
OnopHble ocuMANOrpamMMbl — 3TO COXpaHEHHble B MaMATM OCUMNONpaMMbl, KOTOpble MOryT 6biTb
BblBeAeHbl Ha 3KpaH. ®OYHKUMA WUCMONb30BaHMS OMOPHOro cCurHana AoCTynHa noc/ie CcoxXpaHeHus
BblOpaHHOWM OCUWSIOrPaMMbl B SHEProHE3aBUCUMOM NaMATU.
Haxmute kHonky OMOPH/REF ans BbiBOA4a Ha 3KpaH MEHIO OMOPHOro CUrHana.

YnpaBneHue pexmnMmoM ONopHbIX OCLUMINIONPaMM OCYLLECTBAETCS C 3KPAaHHOIrO MEHIO U UMEEeT BUA:

MeH10 KoMMeHTapum

AT MK Bbl60p KaHana 1, 2 B KayecTBe UCTOYHMKA ANs OMoOpHbIX ocuunnnorpaMmm

Bbibop ynpaBneHUs onopHOM ocumniorpaMmon «A» n «B»

KHonka 3anucu ocumnnnorpaMmmsbl oT Bbl6paHHOFO MCTOYHMKa KakK OHOpHOVI

BkntoueHune \ BoikntoueHne BbIGpaHHOM OMOPHOM OCUMANOrpaMMmsl

OnopHasa ocumnnorpamMma «A» Bceraa otobpaxaeTcs KpacHbIM LiBETOM.

OnopHasa ocumnnorpamMma «B» Bceraa otob6paxaeTtcs hMONETOBbLIM LIBETOM.

MacwTabupoBaHMe WKW MNepeMelleHMe OMOPHbIX OCUMAIOrpaMM  MPOM3BECTM  HEBO3MOXHO.
DKpaHHasa rpaduka B pexxvMMme BKIIOYEHHbIX OMOPHbIX OCLUIOrpaMM NpUBEAEHa HUXE.

[ACT OHHME

%
COmopaaa ocipuTorpanma A"

Onopaag ocmpumorpavmia B

CHL /18,41

JaHHEIe oI0OpHOII JAHHEIe 0IIOPHOH
O CIFLILTIOL P AMMA "_ﬁ_‘_" OCITILILIOL P anMMEBI B
Puc. 8-8 OTo6paxeHne onopHbIX ocCHMJIJIOrpaMMm
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8.5 OpraHbl ynpasfieHUs1 KaHaNla rOpU30OHTaJ/IbHOIro OTKJIOHEHUSA

Ocumnnorpad otobpaxkaeT CUrHanbl, UCNONb3Yys CETKY C FOPU3OHTaslbHbIM MacwTabom BpeMs Ha
aeneHuve. MNoCcKoNbKy BCE aKTUBHbIE OCLMAIONPaMMbl MCNONb3YIOT OAHY U Ty XX& BPEMEHHYIO pa3BepTKy, TO
npnbop otobpaxkaeT TONbKO O4HO 3HaYeHMe ANst BCeX aKTUBHbIX KaHanoB, KpOMe c/yyaeB, Koraa

MUCnosnib3yeTcs yBenndeHne dpparmMeHTa (PacwmpeHne) nam nonepemMeHHblii 3anyck.

[OpU30HTasIbHblIE 3NEMEHTbI YNpPaB/iEHUS MOryT U3MEHATb FOpM3OHTasIbHble MacwTab M NosoxeHne
ocumniorpamm. FopuMsoHTaNbHbIN LEHTP 3KpaHa - BpeMeHHasl ToYKa Hadasa oTcyeTa As OCLUMIIorpamMM.
N3MeHeHWe Tropu3oHTasbHOro MacwTaba npuMBOAUT K PacCTArMBaHUIO WAWM  OKaTUKD OCLUMIOrpaMMbl
OTHOCUTENBbHO LUEHTpa 3KpaHa. Perynatop ropuM3oHTaAsbHOrO MOMIOXEHUS WU3MEHSIET  MOJIOXEHME
oCcuMNIOrpaMM OTHOCMTENBbHO MOMEHTa 3anycka.

FopusoHTasIbHbIE perysisTopbl

Bpemsa/peneHune (c-Hc/s-ns) - YctaHoBka Tpebyemoro Koacdduumnenta paszseptku. Ocumnnnorpad
AKWNM-4115A aBToOMaTM4yecku onpegensieT 4yactoTy AMCKpeTM3auum ncxoas M3 yCTaHOBEHHOINO 3HAYeHus
Koa(ddununeHTa pa3BepTKU.

MepBoe HaxaTue Ha perynsaTop BK/AYAET PEXWUM BblAENEHUM 30Hbl PacCTSAXKM. 30HA PacTaXKK
BblAe/ieHa ABYMS BepTUKasibHbIMW KypcopaMu. lNepeMelleHne KypcopoB MO rOpU30HTa M OCYLLEeCTBASETCA
perynsatopom CMELLEHMUE/Position. IameHeHne pa3Mepa OKHa pacTSXXKW OCYLLECTB/SIETCS BpalleHneM
perynatopa Bpems/anenenme (c-Hc/s-ns).

Btopoe HaxaTme Ha Pperynsatop OCyLlecTBaseT pacTsXKy BCexX ocuunnorpaMMm. WM3meHeHne
KoaddununeHTa MacwTabmpoBaHUs OCYLLECTBNSIETCA BpalleHneMm perynstopa Bpema/paeneHme (c-Hc/s-
ns). MNepemelleHne ocumnnorpamMm no ropusoHTanu ocyLlecTBnsieTcs perynsiTopom
CMELUEHME /Position.

MpuMeyaHue: yMeHbLWNTb pa3Mmep n3obpaxxeHNmM MeHbLle NCXOAHOrO HEBO3MOXHO.

TpeTbe Ha)kaTue Ha perynaTop OTK/YaeT PEXUM pacTaXKu

CmeweHme/Position - namMeHseT ropnsoHTanbHOE NOSIOXKEHME OCUMNI0ONpaMM BCEX KaHanoB
(Bkntoyas MATH). YyBCTBUTENBHOCTb 3TOrO peryasatopa MeHseTcs BMecTe C USMEHEHMEM ANIUTENIbHOCTU
pa3BepTKK. HaxxaTue Ha py4dKy 3TOro perynstopa cbpacbiBaeT cMelleHne MoMeHTa 3anycka (trigger offset)
N BO3BpALLAET €ro K ropusoHTasIbHOMY LIeHTPY 3KpaHa.

roPn3 MEHIHO/HORIZ MENU - nepexoj K 3KpaHHOMY MEHI0 KaHana ropu30HTasbHOro
OTKJTOHEHMUS.

Onuncanue meHio pna mopenein AKUN: 4115/1A, 4115/2A, 4115/3A, 4115/4A, 4115/5A

KoMMeHTapuu

Bkn/BbikN. BKAoYeHME AaHHOW onuMn NMPUBOAUT K pa3deneHuo 3KpaHa Ha ABe 4acTu: B
BEpPXHEN yacTn oTobpa)kaeTcss OCHOBHOW CUIHas; B HUXKHEW YaCcTu 3KpaHa oTobpaxaetcs
YBE/IMYEHHbIN OTPE30K CUrHana. MIaMeHeHMe pa3Mepa OKHa PacTsXKK OCYLECTBASETCS
BpalwleHneM perynstopa Bpemsi/aeneHue. MNpn 3T0 B BEPXHEM OKHE MPOUCXOANT
pacliMpeHmne/cy)XeHNe ropn3oHTabHbIX rPaHnL, BblAENEHHbIX CUHUM LIBETOM.

BuiBop namaTi Bbibop rnybuHbl namatmn: kopotkas (20 Kb/kaH), anvHHas (1 MBb/kaH).

Onuncanue meHio pna mopenei AKUNM: 4115/6A, 4115/7A

MeHto KoMMeHTapuu

OTob6paxeHue ocumnIorpaMm Ha OCHOBHOW pa3BEpPTKMU.
Nag

BkntoyeHne pexunMa BblAeNeHUs 30Hbl PacTsHXXKU. 30Ha pacTaXXKKU BblaesieHa ABYMS
YCTaHoBKa BepTUKanbHbIMU KypcopaMu. lNepeMelleHne KypcopoB rno ropu3oHTaIn OCyLeCcTBNAeTCs
perynatopoMm «CMeuwleHue». VMIaMeHeHMe pa3Mepa OKHa PacTsaXKK OCyLLeCcTBAseTCs
BpalleHneM perynstopa «Bpems/geneHune».

PacTsxka BblAeneHHOro okHa.
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8.6 OpraHbl ynpaBsieHUs 3anyCKOM pa3BepTku (CMHXpOHU3auuen)
8.6.1 ABTOMaTMuecKkas yCTaHOBKa

ABTOMaTMYecKas yCTaHOBKa NMapaMeTpoB pa3BepTku, 3anycka M KO3hMdOUUMEHTOB OTKJIOHEHUSA ANS
0TOb6paXkeHUs WMPOKOro AnanasoHa NOBTOPSHOLWNXCSA CUrHaNoB.
B pexuma aBTOMaTUYECKOW YCTaHOBKW, MPU HaMUYMM CUTHAMOB Ha 060MX BXOAAX, CMHXPOHU3aLMs
6yaneT BbibpaHa OT KaHana, MMerLwero HambonbLWMn YpOBEHb CMIHaNa.
Mocne okoH4YaHMSA aBTOMATUYECKOW YCTaHOBKM 3KpaHHOe MeHto npuobpeTteT BMA:

3KpaHHOE MeHK
aETOYCTaHOBKMW.

PesynetaTbl
ObICTPBIX N3MEPEHWNH

Puc. 8-9 Oto6pakeHune pe3ysibTaToB 6bICTPbIX U3MEPEHUA NPpU aBTOMAaTUUYECKON YCTaHOBKeE

I'Ile MCnosib30BaHMM MEHK aBTOYCTaAaHOBKWM BO3MOX>XHO Bbl6paTb OAMWH U3 YETbIpEX cnocobos
onNTUMM3auMn oTobpakeHns curHana m 6bICTPbIX U3MEPEHUIA:
1. Mepuoanyecknii curHan c oTobpaxxeHMeM HeCKONIbKMX NepmoaoB CUrHana;
2. lMepuoanyeckumini curHan c oTobpa>keHMeM OAHOro nepuoaa CUrHana;
3. OtobpaxeHue HapacTarouwero ¢ppoHTa CMrHana;
4. OtobpaxeHune cnagatowero hpoHTa cMrHana.
B 3aBMcuMoCTM OT BbiI6paHHOro cnocoba aBTOYCTAaHOBKM CUIHana, Ha aKkpaHe ocuwunnorpada 6yayT
oTO6pa)kaTbCsl 6LICTPble U3MEPEHMUS, Hanbonee xapaKTepHble ANs 3TOro TMMNa aBTOYCTaHOBKMY.

MPUMEPDI TnnoB nsmepeHune npmeeaeHbl B Tabauvue HUXe:

Cnocob ontuMmnsaumm N3MepseMble napaMeTpsbl

MNepnoanyecknun curHan ¢ otobpaxxeHneMm HeCKONbKNX Vpp - NMKOBOE 3HayeHue
nepnoaoB curHana Mean - cpegHee 3HayeHune

Prd - nepuoa curHana

Freq — yacToTa curHana
Mepuognyecknii curHan c otobpaxeHmem ogHOro Vmin — MMHMUManbHOE 3HaveHue
rnepunoga cmrHana Vmax- MakcMMmasibHOe 3HaveHune
Mean - cpegHee 3Ha4yeHue
+Wid - oAnMTensHOCTb MMNyJbCa

OTob6paxeHune HapacTatowero ¢ppoHTa curHana Rise - BpeMs HapacTaHus
Vpp - NMKoBOe 3Ha4yeHue
OTobpaxeHue cnagatoLiero ppoHTa curHana Fall - Bpemsi cnaga

Vpp - NMKOBOE 3HaYyeHune

Ona oTMeHbl NMpon3BeAEHHbIX YCTAHOBOK W BO3BpalleHWA B npegblayulee COCToOAHME HaXXMUTE Ha

)

KHOMNKY CnpaBa OT MKOHKMU
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8.6.2 MeHI0 CMHXpOHM3aUnn

TepMuHONorua npouecca sanycka

OBCHb 3allyCKa

—r i ——

Puc. 8-10 YpoBeHb 3anycka

3aaepi)xkKa 3anyckKka - BpeMs, B npeaenax KOTOPOro MOXET perynMpoBaTbCs 3amycK, HauymMHas C
HyNneBoro 3HayeHusd. lNonoxeHne MOMEHTa 3anycka MOXHO perynuposatb oT 0 o 100% npeanyckoBoro
uHTepsana (cneBa HamnpasBo MO CeTKe), WM B JeneHnax BpeMeHHoW wkanel (o 0 go 10000),
OTCUYMTbIBAEMbIX OT MOMEHTA MycKa.

Bup cBA3M - cnocob NOAKIOYEHMS CUTHaNa Ha BXOA CXeMbl 3arnycka

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

HaknoH (QpoOHT) - HanpaBneHuMe nepexofda 3anycKalwLlero HanpshkeHus, no KOTOpOMYy
OCYLLEeCTBASAETCH 3anycK.

Haxmunte kHonky MEHKO CUHXP/TRIG MENU 30Hbl TRIGGER (CUHXP). Ha skpaHe nosiBUTCS
MeH YHKLUMOHasIbHbIX KHOMOK, NOKa3blBasi BO3MOXHble YCTaHOBKW CUCTEMbI 3anycka.

MeHio KoMmMmeHTapuu

Tvn Bbl6Op BMAA CUHXPOHM3ALMM
| dpaHT

Bbli6Op MCTOYHMKA CUHXPOHU3ALUK

11 WK

Bbi6op pexuMa 3anycka pasBepTku

Mepexoa K cneayowen CTpaHULEe MeHIo

Bbl60p Bnaa CBA3UN CXEMbl CUHXPOHWU3aLUnn

YCTaHOBKa BpeMEHU YAepXaHUSA 3anycka pasBepTKu

C6poc BpeMeHU yaepxkaHusa Ha 100 Hc

Bo3BpaT K NpeablayLlei cTpaHmue MeHto




8.6.3 Buabl CMHXpOHU3aLUM

Ocumnnorpad vMmeeT 5 pexnMoB 3anycka:

e [lo ¢ppoHTY

Mo 3a4aHHbIM NapamMeTpaM ANNTENbHOCTU UMNYJ/bca
TB cMHXpoHU3auus

Mo CKOpOCTN U3MEHEHUS

MonepeMeHHbIN 3anyckK

MoaMeHI0 TUNa CUHXPOHM3aLUM:

CnHXpOHM3aumsa no (prHTy, 3anyCK CXe€Mbl CUHXPOHU3aUuMn nponcxoaunT B

®poHT/Edge
MOMEHT NnepeceyeHnst CUrHaJaoM 3agaHHOro YpOBHS 3anycka.

CUHXpOHM3aumMa no YyCoBUSAM ANUTENBHOCTM UMMNyJSbCa, 3anyCK CXeMbl
V|MI'IYJ'IbC/PU|S€ CUHXPOHM3aLUnn nponcxogunT B MOMEHT, KOorga AJTUTENbHOCTb WMMNYJibCa
COOTBETCTBYET 3a4aHHbIM CI'IeLl,VICbVIl-IeCKVIM YCNOBUSAM.

CUHXpOHM3aUMa TeneBM3NOHHbIM CUrHaNMoOM. 3anycKk pa3sepTku ana TB

TB (Bugeo)/Video
CUrHana npoucxoauT Mpu yAOBNETBOPEHMWU cCrieumanbHbiM ycnosusiM TB-

CUrHana.
CkopocTb 3anyck ocumnnorpada nponcxoauT B 3aBUCUMOCTU OT 3aJaHHOM CKOPOCTU
(HaknoH)/Slope M3MEeHeHUs curHana (HapacTaHue uaun cnag).

MonepeMeHHbIN 3anyck ot  KaHana 1 " KaHnana 2 4ns

Monepem./Alternative
HECMHXPOHM3NPOBAHHbIX CUTHAaN0B

8.6.4 CuHXpoOHM3auuAa No PpPOHTY

Knaccmyeckass CUHXpPOHM3auMsl, B 3TOM  pexXuMe BO3MOXHO BblbpaTb  CMHXPOHM3ALMIO
NONOXUTENbHbIM (DPOHTOM !%, CUHXPOHU3ALUMIO OTPpUUATENbHbIM (DPOHTOM WIN CUHXPOHM3aUMKM MO
noboMy @poHTY, KOTOpbIi OBHapyXeH MepBbIM iﬁ! N3MEHUTb BEMYMHY YPOBHS 3amycka MOXHO C
nomowbto perynatopa YPOBEHb/LEVEL Ha nepegHen naHenu B 3oHe TRIGGER (CUHXP). YcTtaHoBKa
YPOBHSA 3amnycka OCYLLECTB/IAETCA BpalWeHWEM perynatopa; HaXaTue Ha perynatop YpOBHA 3anycka
yCTaHaB/AMBaET YpoOBEHb 3anycka B noaoxeHune 0B.

8.6.5 CMHXPOHM3aL|Mﬂ no ycnoseunam oJiIMTesIbHOCTU MnyJsibCa

Kak pa6oTtaeTt pe>xMM CMHXpPOHM3aL MU NO AJINTESIbHOCTHU
PeXnM CUMHXpOHM3aUMM NO AJINTENbHOCTU MO3BOJIAET OnpenenuTb AJIMTENbHOCTb MOJIOXUTENbHOIo
WAKM OTpuUaTENbHONO0 WMMNy/bCa, KOTOpbI 6yaeT Bbi3biBaTb 3amnyck. MOXHO TakXe 3apaTb AuanasoH
ONNTENbLHOCTEN, B nMpeaenax uin BHe KoToporo 6yaet npoucxoauTb 3amnyck.
[ONns yCTaHOBKKW peXmMa CUHXPOHM3AUUM MO ANUTENbHOCTU Bbi6paTb TUM CUHXPOHM3auMu Mmnynec ,
Npv 3TOM rflaBHOE MEHID CMHXPOHU3aUnnM npuobpeTeT BUA:
Tun
LMy R
ACTOMHME
CHI1
korna

=

YT AT

CTp
rae BO3MOXHO 3a4aTb MapaMeTpbl MMMYbCa

MeHo YCTaHOBKMU KoMMeHTapui

" ANNTENDBbHOCTb MOJIOXKUTENIbHOIO MMNyJsibCa MEHbLUE YEM...

Ji_-:}-_bl_ ONNTENBHOCTb MOMOXNTENBHOO MMMYbCa B60oMbLUIE YEM...
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I::I ONUTENBHOCTb MONOXUTENbHONO MMNYyJbCca paBHa...

ANNTENDBbHOCTb OTPULIATENIBHOIO MMNYJ/ibCa MEHbLUE YEM...

ANNTENDBbHOCTb OTPULIATENBHOIO MMNYyJbCa 6onblie yem...

ANNTENBbHOCTb OTPULIATENBHOIO UMNYyJsbCa paBHa...

YET JNMT

YcTaHOBKa 3HauyeHumn OCYLWECTBNAETCA HaXaTUMEM Ha KHOMKY M BpalWlEHNEM

MHOrodyHKUMOHanbHOro perynsitopa (3) Ha nepegHen naHenn LU30.

8.6.6 CuHXpoHM3aumsa no napametpam TB curHana

B 3ToM pexmMma cxemMa CUHXpPOHM3aUMKM  [AeT BO3MOXHOCTb CUMHXPOHM3AUMW  MOJSIHOro
TeNeBU3NOHHOro curHana, eolbopa NONAPHOCTM BUAEO CUrHana, Bbibopa cUCTEMbl LLBETHOMO TeNeBUAEHUS,
Bbi6opa TB-cTpoku, n TB nons.

Ona yctaHOBKM pexuMma TB- CMHXpOHM3auuun BblGpaTb TUN CUHXPOHU3auUuM TB, npu 3TOM rnaBHoOe

MEHI0 CMHXPOHM3auun NpnobpeTeT BUA:

THn
Buoeo

[CTO4HME
ZH1

CTaHnapT
[onApH
AETO

T AHOEKM
TR

Cnen CTp Cnen, CTp

[ Fae22 | .o

CTaHmapT

NTSC Bbibop cTaHaapTa nepegayn TeneBU3MOHHOro curHana NTSC, PAL/Secam

Bbi6op NonsipHOCTM TENEBU3MOHHOIO CUrHaNa: CUrHan Cc oTpuuaTesbHbIMU
(ncnonb3yeTtcsa B Poccnmn) unam NonoXuTenbHbIM CUHXPOUMMY/TbCOM.

B nto60oM Tuna TeNneBM3MOHHOMO CUIrHaNa MOXHO 3aJaTb cleayowmne napameTpbl:
e  BCe CTPOKM,

e HOMEp CTPOKM,

e  HeueTHble nons,

e  YeTHble nosns.

YcTaHOBKa HOMepa CTPOKW OCYLLECTBSETCS BpalleHNeM MHOrodyHKLUMOHanbHOro perynsartopa (3)
Ha nepegHel naHenn L30.

8.6.7 CMHXpOHM3aLUMA NO CKOPOCTU USMEHEHMUSA

B 3TOM pexumMma cxemMa CUHXPOHU3aUMWM AaeT BO3MOXHOCTb CUHXPOHM3ALUN CKOPOCTU U3MEHEHUs
CurHana (HapaCTaHMG nnun cna,q). YpOBHU OT U A0 KOTOPbIX BbIYUCAAETCA CKOPOCTb U3IMEHEeHUS CUrHana

3a4al0TCs NOMb30BaTENEM.
[Ns yCTaHOBKM pexmuMa CMHXPOHM3AUMW MO CKOPOCTU WM3MEHEHMS Bbi6paTb TUM CUHXPOHWU3ALMM

CKOpOCTb, NMpu 3TOM fIaBHOE MEHK CUMHXPOHU3aLMK an06peTeT BUA:
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Tun
HaknoH

[ACTOMdHME Bepmik,
ZH1

ki

Bpema
Cnen CTp Cnen CTp
F'age 12 " Page A7 rne
MeH1o YCTaHOBKM KoMMeHTapuin

-_i] '_:.'F—_ Koraa BpeMsi HapacTaHus 60/blle 3a4aHHOro 3HAYEeHUS

||<-F Koraa BpeMsi HapacTaHUs MeHblue 3aJaHHOro 3HaYeHus
-bi,_—F: Koraa BpeMsi HapacTaHUs paBHO 3alaHHOMY 3HAUYeHUHO
q }l:t Koraa Bpems crnasa 6onblue 3a4aHHOIO 3Ha4YeHus

il{ b_ Korpa BpeEM4A Crnajda MeHbLWE 3a4aHHOINo 3Ha4YeHusA

Koraa BpeMs cnaja paBHO 3aA4aHHOMY 3HAUYEHUI0

YCTaHOBKa 3HaYeHWUI OCYLLECTB/ISIETCS BpaLLEHNEM
MHOrodyHKUMOHaNbHOro perynstopa (3) Ha nepegHen NnaHenu
L30

BepTuk, Bbi6op MOpOroBbiX YpoOBHEN (BEPXHEr0 WU HUXHEro) npwu
KOTOPbIX pacCYUTbIBAETCA CKOPOCTb HapacTtaHusa GpOHTOB

8.6.8 lMonepeMeHHbI 3anyckK

Korga BbibpaH nonepeMeHHbli 3anyck, WCTOYHMKaMM 3anycka sBAstoTca o6a BepTuMKanbHbIX
KaHana. JTOT PEeXWM MOXHO WCMO/b30BaTb AN UCCeA0BaHUs ABYX HE3aBUCUMbIX CUFHANOB Ha Pa3sHbIX
KoadduuneHTax pasBepTKM AN KaxAoro KaHana. BO3MOXHO BblbpaTb passinyHble YCTaHOBKWU PEXWMOB
3anycka Ass8 KaXxaoro KaHana - 3anyck no ¢poHTYy, Mo 3adaHHbIM NapaMeTpaM AUTENbHOCTU UMMYynbCca,
TB-CUHXpPOHM3ALKUSA, MO CKOPOCTU wu3MeHeHus. MHdopmauma 06 ypoBHAX  3anycka, KoadduumeHTax
pa3BepPTKM, BPEMEHM 3aZepXKW U T.A. 6yayT oTobpa)kaTbCs Ha 3KpaHe ocuunnorpada HesaBUCMMO ANS
obounx KaHanos..

MpuMep UCMONb30BaHUs MONepeMeHHOoro 3anycka NpuBeaeH Ha PUCYHKE BHU3Y.
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Zneq, TR

Puc. 8-11 NonepeMeHHbIN 3aIlyCK

8.6.9 BbI60p NCTOYHMKA CMHXPOHM3ALUM

ans Bbl60pa MCTOYHUKA CUHXPOHU3aLUWnN B r’MaBHOM MEHIO CUMHXPOHNU3AUMN HaXaTb KHOMKY

WACTOHHME
K4HI1

B KayecTBe MCTOYHMKA CUHXPOHM3ALMN MOXHO BblbpaThb:
e  lcToyHUK curHana 3anycka KAH 1;
e  WcTouHumk curHana 3anycka KAH 2.

8.6.10 Bbi60p BMaa CBA3M MCTOYHMKA CUHXPOHMU3aLIUMU

Ana Bbl60pa Bnaa CBA3N UCTOYHUNKa CUHXPOHU3aLUunn B rMaBHOM MeHIO CUHXPOHU3aLUMUN HaXXMUTe

KHOMKY .
B kayecTBe BMAa CBA3M UCTOUYHMKA CUHXPOHMU3ALUU MOXHO BblbpaTh:
e (CB43b MO NOCTOSAHHOMY TOKYy — DC;

e CB#3b NO NepeMeHHOMY TOKYy — AC;

e BY dunbTp - LF Reject;

e HY dunbTp - HF Reject.

8.6.11Ucnonb3oBaHne PyHKLUN BPEMEHU yaAep>KaHuA

Koraa mamepsieMblii cMrHan MMeeT CNoXHYyt dopMy, ¢ ABYMS unu 6onblue 4yacToTaMn MOBTOPEHUS
WIn nepuoaaMm TMOBTOPEHUS, peryjvMpoBKka YpPOBHS 3anycka He MoXeT obecneynmTb YCTOMUYMBOTO
ns3obpaxxeHms curHana. B 3ToM crydae YCTOMYMBYK CUMHXPOHM3ALMIO MOXHO MOSYYUTb, MCMNOAb3yS
3a[EPXKY 3anycka pa3BepTKU pPerynMpyeMor uamn ee anbTepHaTUBHOE Ha3BaHWE - (QYHKUUK yaepXaHus.
Ha Puc. 8-12 BBepxy u306paxeH curHan cnoXxHow ¢opMbl, B 3TOM C/ly4yae pJaxe npu yCToOW4YMBOM
CMHXPOHM3aUMK, Ha u3o06paxeHnn byaeT nepekpbiTMe ABYX CUIHANOB, BCEACTBME TOrO, YTO  KaXAabli
3anycK pasBepTKU NPpUXOAUTCHA Ha pasfiMyHble nepmnoabl BpemeHu. 3HadeHne speMenn HoldOff/YaepxaHue,
B 3TOM C/lydae, MMEeEeT Hy/ieBoe 3Ha4yeHume.

Ha Puc. 8-12 BHM3Y un306paxkeH TOT Xe& CUrHan, HO C WM3MEHEHHbIM 3HaudyeHue yaepXxaHus
(BpeMeHeM 3apepXXKuM 3arnycka pa3BepTKM), B 3TOM C/lly4ae CUMHXpPOHM3aumsa 6yper yCcToMumMBOM, a
nsobpaxxeHne 6e3 nepekpbITHS.
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|‘ Mepuon, cHrHana ‘| "YactH cHrHana
HHHTHPYEHbIE Ha

T 3KpaHe

LT

Xog, pasBepiki

! i
' ,ILI'IMTEHEHOCTI:,I
PEryNHpYIMP Peran
pikol HOLD OFF

i .

Puc. 8-12

8.6.12 Pe>xuMbl paboTbl pa3BepTKU

Pexxum pas3BépTku onpepenseT noBeaeHwe ocuwmnnorpada BCe OCTalbHOE BpPeMs OT/IMYHOE OT
MoMeHTa 3anycka. Ocumnnorpad npeanaraeT TpU pexunma pasBepTKu:
e aBTOMaTU4YeCKUI;
o OKAYLINIA;
e OAHOKpaTHbLIN.

ABTO (AUTO): 3TOT peXwuM pasBepTKM MO3BONSET ocumnnorpady peructpupoBaTb gaxe Te
CUrHanbl, KOTOpble He COOTBETCTBYIOT YCNOBMIO 3anycka. [Ipy OTCYTCTBMM MNYyCKOBOr0 CUrHana
COOTBETCTBYIOWEro YyCnoBUSAM 3anycka ocuunnorpad depes onpegeneHHbln nepuop (Kak onpeneneHo
HaCTPOMKOM ANUTENbHOCTU pa3BepTKM) NpousBedeT camosanyck. B cnyyae Takoro ¢opcMpoBaHHOro
3anycka npouecc otobpaxeHus oCUMAIOrpaMMbl Ha dKpaHe HMKaK He CBS3aH C CaMWUM CUrHanoM, Mo3ToMy
€CnNn nosiBAsSieTCs AeNCTBYIOLWMNA NMYCKOBOM CUrHan, To nsobpaxeHne Ha dKpaHe CTAaHOBATCA CTabWabHbIM.
Jltoboi dakTop, Bbi3biBatoWM HecTabunbHOCTb (OPMbI CUrHana, MoXeT O6biTb 06HapyXeH B pexunme
aBTOMaTU4YecKoro 3anycka, HanpuMep, Npu NpoBepKe BbIX0Aa UCTOYHMKA NUTAHUS.

NMpumMmeuyaHue: npu ycTaHOBKE rOPU3OHTas IbHOM pa3BepTkn MeaneHHee 50Mc/aen, aBToMaTuyeckum
pexuM He No3BONAeT ocumnorpady pearmpoBaTb Ha BXOAHbIE CUTHanbI.

XAOYLMIA (Normal): xaywmii pexum nepesoauTt ocumunnorpad B pexuma 0XuAaHWs BbINONHEHNS
YCNOBWUIA CUHXPOHM3auum wn ocumnnorpad 6yaetr pernctpuposaTb ¢GOpPMY CUrHanNoOB TOMbLKO MpuU
BbIMOJIHEHUW YCNOBUN 3anycka. [pun OTCYTCTBMM 3TUX YCAOBMIA ocuumnnorpad XAET MX NOSABNEHMS M Ha
3KpaHe CoxpaHsaeTcsa npeablaylias ocumnnorpamma, ecim 3To BO3MOXHO.

OONHOKPATHbIN (Single): B pexuMe O0AHOKpPATHOro 3anycka NOCNe HaxaTus KHOMKMK
MYCK/CTOM/RUN/STOP ocuumnnorpad XAET BbINOSHEHUS YCNOBUM 3anycka. [pn unxX BbINOJHEHUMN
ocumnnorpad perncrpupyer ogHy ¢opMy curHana m octaHaBnmMBaeTCH. [OBTOPHbIN OAHOKPATHbLIA 3anycK
BO3MOXEeH Npu Ha)katum Ha kHonky OAHOKP/SINGLE.

Ons Bblbopa pexuma paboTbl pa3BepTKU [T@aBHOM MEHK CUMHXPOHM3ALUMWU HaXMWUTE KHOMKY

Pexcmm

AETO

M npounssBeanTe Bbl60p Heobxoanmoro pexunma.

8.7 WN3MepeHMa C NOMOLLbLIO KYPCOpPOB

BBeneHue

Kypcopbl urpatoT BaXKHYyK pOJib B M3MEPEHMW MapaMeTpoB CUrHanoB. MX MOXHO nepemMeliaTtb Mo
BCcen obsiactm ocuuaIorpaMmbl, MaMepsas HanpsikeHuve un Bpemsi. Kypcopbl yaobHbl ana 6biCTpbiX, TOYHbIX
U3MepeHnin C MMHUMYMOM MHTE/JIEKTYasbHbIX 3aTpar.

Kypcopbl ynpasnstoTcsa kHonkori KYPCOP/CURSORS 1 MHOroyHKUMOHaNbHbIM perynstopom (3)
YcraHoBKa Ha nepegHer naHenn LU30. Mpu HaxaTum Ha KHOMKy Kypcopbl BKIKOYaETCS 3KpPaHHOE MEHH
KYPCOPHbIX U3MEPEHUA:
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Pe)xuMbl paboTbl KYPpCOPHbIX U3MEepeHNN
KypcopHble U3MepeHUs MOryT MpoOBOAMTLCA B CNeayLNX pexmumax:

B pyuyHoM pexume (Manual) kypcopbl nepeMeLlatoTcsi nosib3oBaTesneM.

B pexume cnexeHuns (Track) Kypcopbl nepeMeLlatoTcs BMecTe C BbIbpaHHOM
¢dopmon curHana.

) B pexume ABTO K/lacCMUYECKME KypCOpHble W3MEpPeHUs He MNpOBOAATCH, a
AETO Kypcopbl  MCMOSIb3YIOTCA B peXUMe aBTOMAaTUYECKMX U3MepeHuin Aans
0TO6paxeHWsi aHHOTaLMN, KaK obecneynBaoTCa aBTOMAaTUYECKME U3MEPEHUS

8.7.1 Pe>XUM KYpPCOPHbIX USMEPEHUIN «PYYHOWN>»

KommeHTapui

Kypcopbl oTo6pa)aeTcs Kak FOpU30HTasbHble JIMHUS AN U3MEPEHUs aMmauTyAHbIX
napameTpoB

Kypcopbl oTobpaxaeTcss Kak BepTMKalbHble NUHUS ANS WU3MEPEHUS BPEMEHHbIX
napameTpoB

BbI60Op MCTOUYHMKA KYPCOPHbIX M3MEPEHUIA.
B kauecTBe UCTOYHMKA MOXHO BbibpaTb:
e Kananl, 2
¢ MaTtemaTuka (ecnm ncnonbayercs)
e OnopHasa ocunnnorpamma «A» (ecnm ncnosnbsyeTcs)
o OnopHas ocumnnorpamma «B» (ecnm ncnonbsyercs)

B 3ToM pexume ocuumnnorpad maMepseT 3HauYeHUs KOOopAMHAT KypCOPOB ANS aMMAUTYAHbIX WU
BPEMEHHbIX NapaMeTpOoB BbIYUC/IAET pasHULy Mexay KoOopAnHaTaMu KypCopoB.

MpumeyaHue: npu BblibOpe B KayecTBe KaHana wucTtodyHuka MATEM/MATH, pesynbTatbl UMeOT
eanHunubl namepenmns “div’(genenune).

MNepemelleHne KypCcopoB OCYLLECTBSETCH BbIDOPOM B MEHI0 aKTUBHOIMO Kypcopa «A»

nnun «B» N nepeMelleHneM KypcopoB MHOMOMYHKUNOHANbHbIM perynatopom (3).

MpuMeyaHme: Kypcop MOXHO NepeaBuraTb TOSIbKO MPU OTOBPaXEHMU Ha SKPaHE MEHI0
KYpCOpOB.

[Ons nony4yeHus pe3ynbTaToB M3MepeHns HeobXxoanMo:

e OTob6bpaxeHne Kypcopa <«A» (KypCOp BPEMEHW LEHTPUPYeTCS MoCepeamHe 3KpaHa; Kypcop
Hanps)KeHUs LeHTPUpyeTCcst Mo YPOBHIO 3eM/IN KaHana)

e OtobpaxeHune kypcopa «B» (cM. Bbiwe)
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e OTobpaxeHne ropusaoHTaNbHOrO NMPOMEXyTKa Mexay Kypcopamum «A» n «B» (AT): abcontoTHoe
BPEMS pacrnonioXeHns KypcopoB «A» n «B» 1 Bpemsa mexay kypcopamu. OtobpaxkeHue (1/ AT),
eavHunubl namepenuns: Hz (M'y), kHz (kfu), MHz (MI'u), GHz (I'w).
e OtobpaxeHne BepTMKaNbHOIO MPOMEXYTKa Mexy Kypcopamm «A» un «B» (AV): abcontoTHoe
HanpsXXeHune KypcopoB «A» N «B» 1 Hanpsa>xeHne Mmexay Kypcopamu.
MpuMmeuyaHue: namepeHHble 3HadeHna 6yayT aBToMaTnyeckm otobpaxaTtbCs B NMPaBOM BEPXHEM
Yyrny 3KpaHa, Korga MeHK Kypcopa CKpbITO WM Ha 3KpaHe oTobparkatoTcsa Apyrue MeHto.

M
PydHOM

Tvn

Hanpa

[ACT DMHME
ZH1

Puc. 8-14 KypcopHble namepeHusa, Tun: HanpshkeHume

8.7.2 Pe>XMM KypPCOPHbIX USMEPEHUN «ClexxeHune>»

MeH1o KommeHTapui

Bbi6Op MCTOUYHMKA M3MepeHUin Ana Kypcopa «A».
B kayecTBe MCTOYHMKA MOXHO BblibpaTh:

e KaHanl

e KaHan 2

e Hwukakon (BbIKAKOYEH)

BbI6op MCTOYHMKA M3MepeHun ans Kypcopa «B».
cursor B B kauecTBe UCTOUYHMKA MOXHO BbibpaTb:
CH e Kanan 1l
o KaHan 2
e Hwukakon (BbIKAKOYEH)

Bbibop ynpaBrieHnss KypcopoM «A». MHorodyHKUMOHaNbHbIM perynatopom (3)
BO3MOXHO nepeMellaTb Kypcop B rOPU30OHTaIbHOM Hamnpas/IEHUN.

Bbibop ynpaBreHnss KypcopoMm «B». MHorodyHKUMOHaNbHbIM perynatopom (3)
BO3MOXHO nepeMellaTb Kypcop B rOPU30OHTaSIbHOM HamnpasB/eHUu.
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B pexwunme cnexeHus (Track), npu nepemeweHnn Kypcopa B FOPWU3OHTAsIbHOM HaMpaBJieHUN,
ocumnnorpad aBTOMaTU4YeCKM HaxoAUT TOYKY MNepeceyvyeHus C OCUMANOorpaMMon, M Kypcopbl 6yayTt
nepemeLlaTbCs BMeCTe € BbibpaHHOM (popMoON curHana.

[nsa ocylecTBneHnst KypCcopHbiX U3MEPEHUI B pexXuMe cnexeHnst HeobxoamMmo:

e BbibpaTtb pexunm cnexenuns (CnexeHue) Ana KypCoOpHbIX NMepeMeLLeHunii;

e BbibpaTtb kaHan uctoyHunka (MCTouHnkK) ana naMmepeHun ana Kypcopa «A» n kypcopa «B»;
e [lepeMellaTb Kypcopbl A1 UBMEHEHUS UX TOPU3OHTASIBHOIO MOJIOXKEHUS.

MpuMeuyaHune: ropnsoHTaNbHOE NepeMeLlleHne Kypcopa BO3MOXHO TOMIbKO MNpwu OTO6pa)KeHMM MEHI0
pexunMma cnexeHus.

Ong nony4dyeHusa pesynbTaToB U3MEpeHUs Heobxoanmo:

. OTob6bpaxeHne kKypcopa «A» (Kypcop BpPEMEHU LIEHTPUPYETCS MoCepeauHe 3KpaHa; Kypcop
HanNps>KeHUs LeHTPUpPYeTCs Mo YPOBHIO 3eMIN KaHana)

o OTobpaxeHune kypcopa «B» (cM. Bbiwe)

. OTobpaxeHne ropm3oHTasIbHOro NMPOMeXyTKa Mexay Kypcopamm «A» n «B» (AT): abcontoTHoe

BpeMS pacrnofioXeHus KypcopoB «A» n «B» n sBpemsa mexay Kypcopamu. OtobpaxeHue (1/ AT),
eavHunubl namepenuns: Hz (M'y), kHz (kfu), MHz (Mlr'u), GHz (I'wy).

. OTobpaxeHne BepTUKANLHOrO MPOMEXyTKa Mexy Kypcopamm «A» m «B» (AV): abcontoTHoe
Hanps>»eHue KypcopoB «A» N «B» 1 HanpsXxXeHne Mexay Kypcopamu.

NMpunMeuaHue: U3MepeHHble 3HavyeHuss 6yayT aBTOMaTUUYECKM OToBpaxaTbCA B MpaBOM BEPXHEM
yrfly 3KpaHa, Korfla MeHio Kypcopa CKPbITO UM Ha 3KpaHe 0To6paxakTcsa ApyrMe MeHIo

Puc. 8-15 KypcopHble U3MepeHUA B peXXMMe ClieXXeHUs

8.7.3 Pe>XWUM KypCOpPHbIX USMepeHuit «ABTO>»

PeXXuM KypCOpHbIX W3MepeHun <«ABTO» WCMNOJSIb3YETCA COBMECTHO C PeXMMOM aBTOMaTUYeCKMX
n3MepeHuin. [JaHHbIM pexuMm CNyXuT Ans Bulyanusaumu BblOpaHHOro aBTOMaTU4YeCKOro WU3MepeHus C
NMOMOLLIbIO KYPCOPOB.

Ncnonb3oBaHue pexnma «ABTO»:

1. HaxaTtb kHonky KYPCOP/CURSORS a5 BX04a B MEHIO KYPCOPHbIX N3MepeHUit;

2. BblbpaTb pexuMm KypCOpHbIX U3MEpeHUii «ABTO>»;

3. [llepeiTn B MEHIO aBTOMaTUYECKUX U3MepeHuin Haxas kHonky U3BMEP/MEASURE;
BbibpaTb napameTp AN aBTOMaTUYECKOro usMepeHus. B MeHo oTobpasutca TUN U3MEPEHUS U 3HAYeHue
n3MepseMoro napameTpa, U3MepeHHoe 3HadeHue Tak xe byaeTr oTobpaxeHO C MOMOLLbD KYpCOpOB Ha
TeKkylen ocumniorpamme.

8.8 ABTOMaTMuyeckue uaMepeHus

ABTOMaTMYeCKME W3MEpeHMss - 3TO NpeaBapuUTeNIbHO  3anporpaMMMpoBaHHbIe  Mpoueaypbl
N3MEPEHUS, COKpallaloLlne onepaumm Mo HACTPOMKE KypCOpPOB B CTaAHAAPTHbIX CUTyauMsiX, TakuMxX Kak
M3MEPEHUA BPEMEHM HapacTaHusl, crnaga, aMmnauTyabl MUK-MMK U T.4. ABTOMaTUYeCcKUe W3MeEpPEHUS
PEKOMEHAYETCS UCMO/b30BaTb MPU aBTOMATUUYECKUX BbIYMC/IEHMSIX MAapaMeTpoB CUrHasa OCLMUIOrpaMM.
MMeeTcs BO3MOXHOCTb  BbIMOSIHEHUS  U3MEPEHWIM, 06WMUX ANS  HECKOJIbKMX  OocuuAsiorpamMm, C
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OAHOBPEMEHHbLIM BbIBOAOM A0 5 namepsieMbiX BEIMUYNH. MOXHO TakXe BbIBECTU Ha 3KpaH MONHY Tabnuuy
N3MEPEHUN.

Ecnhn no Kakon-To npuymHe napaMeTp He MOXeT OblTb KOppPeKTHO BbluucneH, B 6s0ke
N3MEpPUTENbLHOM WHGOPMaLMKM Ha 3KpaHe MOosABMTCHA npeaynpexgawwmin cumeon ***  yto nossonsier
caoenaTb BbiBOA, O KOPPEKTHOCTU AaibHENLWNX AENCTBUNA.

Mpn wn3MepeHMM HeKOTOpbIX NapameTpoB, Hanpumep, Mean (CpegHee 3Ha4yeHWe) BblYUCASIETCS
€ANHCTBEHHAs BefIMYMHA AN BCEro MacCuBa [AaHHbIX B OKHe. B apyrux cnydasx (Bpemsi HapacTaHus)
napamMeTp BbIYUCASETCS AN BCeX Todyek peanm3aumnm. OOgHaKo Ha 3KpaH Bcerga BbIBOAMUTCS MNocneaHee
(Ans naHHOW peanu3aunm 3HadeHue).

Bbi6Op aBTOMaTUUYEeCKUX USMEepeHUn
ABTOMaTM4yeckmne naMepeHmnsa ynpasnatotcs kHonkon USMEP/MEASURE. Npu HaXxaTun Ha KHOMKY
N3MepeHunsa BKIOYAETCH 3KPaHHOE MEHI0 aBTOMaTUYECKUX N3MEPEHWUI:

Pe>kuMbl pa6oTbl aBTOMaTUUYECKUX U3MEpPEHUI

Ocuunnorpad obecneumBaeT cnegytoume peXxxmMbl aBTOMaTUUYECKUX U3MEPEHWNIA:

MN3MepeHne aMnInTyaHbIX NapaMeTpoB B O4HOM U3 Bbl6paHHbIX NCTOYHUNKOB

M3MepeHne BpeMeHHbIX NapaMeTpoB B OAHOM M3 Bbi6paHHbIX UCTOYHMKOB

M3MepeHne BpeMeHHbIX 3aA4epXKeK Mexay ABYMS BblbpaHHbIMM UCTOYHUKAMM

BbiBOA NonHbIX Tabnuy M3MEPEHUNA OANnA Bbl6paHHOFO MCTOYHUMKA

Bre lzme

8.8.1 ABTOMAaTMYECKME U3MEPEHUSA aMIUJIMTYAHbIX NapaMeTpoB

Ons Bblbopa pexnma aBTOMaTUYECKOro M3MepeHns aMnanTyaHbIX napaMeTpoB HeobxoaMMo:

e HaxaTb Ha KHOMKYy M3MepeHusa Ang BbiBOAA SKPAHHOMO MEHK0 aBTOMaTUYeCKUX;

e HaxatuemM Ha oaHy u3 kHonok F1..F5 BbibpaTb OAHO M3 NATM OTO6paxKeHue pe3ynbTaToB
n3MepeHun;

Hanps:

e HaxaTmem Ha KHOMKy ANS Bblbopa U3MepeHNin aMNNNTYAHbIX NapaMeTpoB;

e HaxaTtmeM Ha KHOMnKy BbI6paTb NCTOUYHUK naMepennii — Kanan 1 wnun Kanan 2;

° HaxaTtneM Ha KHOMnKy Bbl6paTb OAHO U3 aMNNTYAHbIX M3MepeHMl7l;

e [1ns BO3BpaTa B MEHI0 Bbi6Opa APYrMx AOCTYMHbIX U3MEPEHUI HaXaTb Ha KHOMKY

Ocuunnnorpac obecneumBaeT cneayowme TMNbl aMMJIMTYAHbIX U3MEPEeHUN:
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MeHto

NHankauus

KommeHTapuit

Vnuk

MN3MepeHne pasHOCTM Mexay caMbiM MakcuMMmanbHbIM U
CcaMblM MMHMManNbHbIM 3HAa4YeHMAMU POPMbI CUTHanNa.

VVMakc

N3MepeHne MakcuManbHOro 3HavyeHus (bOprI CUrHana.

VMUH

N3mepeHne MUHMMaNbHOIo 3HayeHnst GopMbl CMrHana

Vamn

3MepeHue pa3HOCTU Mexay YCTOSBLMMCSA MaKcUMasbHbIM
N YCTOSBLUMMCA MWHUMANbHbLIM  3HAYEHUAMU  HOPMbI
curHana.

VBepx

N3mepeHne BepxHero 3HadeHus ¢OpMbI CUrHana, B
npegenax  yCTaHOBMIEHHOro OKHa. BepxHee 3HauyeHue
¢dopMbl curHana - ato Haubonee BepossTHoe Hambosbllee
coctosiHMe (He nyTatb C MakcuMmymom!). Ssnsetcs
XapaKTepMCTMKOVI NPAMOYroJibHbIX CUrHasnoB n
onpegensieTcs  wm3 CTaTUCTMYECKOro pacnpeneneHums
3Ha4YeHMn curHana.

Vba3a

N3mMepeHne HwmxHero 3HadeHus ¢oOpMbl CcurHana, B
npeagenax YCTaHOBNIEHHOro OKHa. HwxHee 3HaydyeHus
¢dopMbl curHana - 3sTo Haubonee BepoSATHOE HauMMeHbLUee
COCTOsiHMe (He nyTaTb C MuUHMUMYMOM!). SBngeTtcs
XapaKTepUCTUKOWN NPSIMOYTrONbHbIX CUrHanoB n
onpepensierca w3 CTaTUCTMUECKOro pacnpeaeneHus
3Ha4YeHUN curHana.

Vumnkn.cp

CpegHee w©n3 3HayeHuMit (CymMMa 3Ha4dYeHUM curHana,
JeneHHas Ha KOJWYEeCcTBO TO4YeK) 3a uefnoe 4ucrio
nepuoaos, NoNy4YeHHbIX Npu cbope nHdbopmaumu.

Vcp

CpegHee w©n3 3HayeHuMit (CyMMa 3Ha4dYeHUM curHana,
AeNleHHas Ha KOJIM4YeCcTBO TOYEK)

Vck3

N3mepeHne cpefgHekBagpaTMyeckoro 3HadeHms (CK3)
¢dopMbl  curHana B (KBagpaTHbIM KOpPEHb W3  CyMMbI
KBaApaToOB 3HAYEeHWN cuUrHana, AeNeHHOM Ha KOJIN4YecTBO
To4ek).

VUUnKI.cK3

N3mepeHne cpegHekBagpaTnyeckoro 3HadeHus (CK3)
dopMbl curHana B (KBagpaTHbI KOpPEHb W3  CyMMbI
KBagpaToB 3HauYeHWI curHana, AesieHHOM Ha KONM4YecTBO
TOYEK) 3a Lesioe YMCNo nepmoaos, MoJlydeHHbIX npu cbope
MHpopMauunn.

Bbibpoc-

OTpuuatencHbIn BbIbpoC no OKOHYaHUMH cpesa
MPSAMOYrosibHOro nmnysnbca (Bbibpoc B nNayse)

MocBbi6poc-

MonoxuteneHblh npeaBbI6BpOC nNepen HadanloM cpesa
NMpsIMOYrosIbHOro MMMyJbca
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MonoXxutenbHbin BbIGPOC Ha BeplMHE MNPSMOYrofbHOrO
Bbibpoc+ Ll P P P Y

uMnynbca

OTpuuatenbHbln npeaBblbpoc nepes HavanoM poOHTa
MpBbI6p+ NPsIMOYrosnibHOro MMNynbca

8.8.2 ABTOMaTM4YECKME U3MepeHUs1 BpeMEeHHbIX NnapaMeTpoB

Ons Bblbopa pexnma aBTOMaTUYECKOro M3MepeHns BpeEMeHHbIX NnapaMeTpoB Heo6xoanmo:
e HaxaTb Ha KHOMKy M3MepeHuda Ang BbiBOAA 3KPAaHHOro MEHIO aBTOMAaTUYeCKUX;
e HaxaTtnemM Ha ogHy u3 kHonok F1..F5 BbibpaTb OAHO M3 NATM OTOOpa)keHMe pe3ysbTaToB

N3MEpPEHUN;

° HaxaTneM Ha KHOMNKy

° HaxaTneM Ha KHOMNKy

e HaxaTtmeM Ha KHonKy «Tun»

e [1na Bo3BpaTa B MEHIO BbIBOpa APYruX AOCTYMHbIX U3MEPEHMIA HaXaTb Ha KHOMKY

Brema

AT OHHME
H1

ANs Bblbopa U3MepeHUin BPEMEHHbIX NapaMeTpoB;

BblI6paTb UCTOUYHMK n3MepeHnin — KaHan 1 unn KaHan 2;

BblOpaTb OAHO N3 BPEMEHHbIX U3MEPEHUN;

Ocuunnorpac¢ ob6ecneumBaer cieayrolime TUNbl BpeMEHHbIX U3MepeHUi:

MeHto

NHankauuma

KommeHTapui

Mepwop

M3MepeHne nepuoada MOBTOPEHUS CuUrHana Ha 50%
YPOBHE, MpU HaIM4YMM HECKONbKMUX MepuoaoB CuUrHana
U3MEpPSIETCA KpalHWI NeBbIA NMOJIHbIM Nepuoa.

YacToTa

N3MepeHue 4acToTbl TMOBTOPEHUS CUrHana, BEUYUHA
obpaTHasa nepuoay NOBTOPEHMUS

Onut+

N3mepeHne BpeMeHM OT MepBOro Hapacrawuiero dpoHTa
A0 nepBoro cnagarowero ¢poHTa curHana Ha 50%
YpOBHe

annt-

N3MepeHne BpeMeHM OT nepBoro cnagakoouwero GpoHTa A0
nepBoro Hapacrawuiero ¢gppoHTa curHana Ha 50% ypoBHe

Bp.HapacTt

Hold| 8|58

BpeMeHs HapacTaHua curHana nepecekawowero 50%
YpOBEHb aMmnTyabl Ha ypoBHe curHana 10%-90% ot
NOHOM amnnuTyabl, npwu Hanumu HECKOJIbKMX
HapacTalwmnx GpPOHTOB CUrHana WU3MEpeHus NpoBOASATCS
Ha KpanHeM N1eBOM (PpOHTE CUrHasa

Bp.Cnaga

f

BpemeHs cnapja curHana nepecekawouwero 50% ypoBeHb
amnnuMTyabl Ha ypoBHe curHana 90%-10% oT nonHowM
amMnnuTyabl, NpW  HaJAWYMKM  HECKOJIbKMX  crnajaroumx
(dpoOHTOB CuUrHasa M3MepeHns NnpoBOASTCA Ha KpanHeM
neBoM (ppoHTe curHana
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N3MepeHne ANNTENBbHOCTU MNakKeTa CUrHana, nNpu Haauudmu
Ha 3KpaHe HECKOJ/IbKMX MNaKToB 6y,CI,ET npoBOoANTbLCA
n3MepeHme OT Ha4asZla nepBoro naketa A0 KOHuUa
NoCNeAHErro NakeTa.

On.NakeTa Uy

MonoxuTenbHas  CKBAXHOCTb  curHana. CKBaXHOCTb
onpenenseTcs Kak OTHOLIEHME WM3MEPEHHOro nepuoaa K
CKBAXH+ R ONNTENBHOCTb  MOJIOXUTENBHOIMO  MMMyJlbCa B 3TOM

nepuoae, Npu HalUYMM HECKONbKMX MNepuoaoB CUrHana
N3MepsieTcss CKBa)XHOCTb KpalHero NieBoro MoJsiHoro
nepvoaa.

OTpuuaTtencHas CKBaXHOCTb CurHana. CKBaXHOCTb
onpegendeTca Kak OTHolleHne U3MepeHHOro nepmoaa K
CKBa»H- Q L ANNTENDBbHOCTb OTpUUATE/NIbHOIO MMNyJsibCa B 3TOM nepuoae,
npn HalMynn HECKOJIbKUX NMepnoaoB CUrHasla U3MepAETCA
CKBaXHOCTb KpaVlHero J1EBOI0 NOJIHOro nepunoaa.

8.8.3 ABTOMaTHMueckue N3MepeHNA BPEMEHHbLIX 3aAepiXeK MeXAy KaHallaMum

Ons Bbi6opa pexuMa aBTOMATUYECKOrO W3MEpPEeHUs BPEMEHHbIX 3a4epXXeK MapaMeTpoB

Heob6xoAMMO:

e HaxaTb Ha KHoOMKy M3MepeHusa An5 BblBOAA S3KPAaHHOMo MEHIO aBTOMAaTUYECKUX;
e HaxaTtMem Ha ogHy w3 kKHonok F1..F5 BbibpaTb 0AHO M3 NATKM OTO6paxeHue pe3ynbTaToB
n3MepeHun;

e HaxaTuem Ha KHOMKy - ANnsi BbI6opa M3MEpPEHU BPEMEHHbIX 3afepXeK;

BbI6paTb MCTOUYHUK n3MepeHuii — Kavan 1 nnmn Kanan 2;

e HaxaTmeM Ha KHOMnKy

e HaxaTueM Ha KHomky «Tun» BbI6paTb OAHO U3 U3MEPEHWUIA;

e [1na Bo3BpaTa B MEHIO BbibOpa APYyruxX AOCTYMHbIX U3MEPEHUI HaXaTb Ha KHOMKY -

Ocuunnorpad¢g ob6ecneumBaeT caeayroLmMe TUNbl MY3MEPEHU BPEMEHHbIX 3afiepiKeK:

MeHio NHaonkaums KomMeHTapuii

N3mepeHne caBura das Mexay ABYMS MNepuoanmyecKknmum
CUrHanamu, eamHuubl U3MEepeHuss — rpagycbl; U3MepsieTcs
MO OTHOLWEHUIO K LENbIM MepuogaM MOBTOPEHUS CUrHana
®daza

R (uenble nepvoabl o6omx NCTOYHUKOB LLOMKHbI
MPUCYTCTBOBaTb Ha 3KpaHe ocumnnorpada); npuv Hanmuum
HECKOJIbKUX MepuoaoB CUrHanma W3MepsaeTcs KpanHui
JNIEBbIN MOJIHLIN Nepuog

N3MepeHne BpeMeHW OT MEepBOro HapacTawliero ¢poHTa
McTouHMka 1 00 nepBOro HapacTawuero ¢poHTa

FRR iy NcTouyHMKa 2; Npu HanMyYMM HECKOSIbKUX (PPOHTOB CUrHana
U3MepSATCA BPEMEHHble napaMeTpbl  KparHUX feBbIX
¢dpoHTOB
N3mMepeHne BpeMeHW OT nepBoro Hapacrawuwiero dpoHTa

ERF . NcTouHuka 1 ao nepsoro cnagatouwero dpoHTa MCToYHMKa

2; NpU HaAM4YNMU HECKONbKNX (PPOHTOB CUIHaa N3MepSITCH
BpPEMEHHbIe NapaMeTpbl KpanHMX 1eBbiX (POHTOB

N3mMepeHne BpeMeHM OT nepBOro crnagatowero QpoHTa
McTtouHnka 1 p[go nepBoro Hapacrtawuwero ¢dpoHTa

FFR ST NcTouyHMKa 2; Npu HanMuyMm HECKOSIbKMX (PPOHTOB CUrHana
U3MEpSITCA BPEMEHHble MapaMeTpbl KparHUX NeBbIX
¢pOHTOB
N3mMepeHne BpeMeHM OT nepsBoro cnagatwowero dpoHTa

FFF e NcTtouHuka 1 ao nepsoro cnagatouwero dpoHTa MCTOYHMKa

2; Npu HaAN4YMM HECKONbKUX (PPOHTOB CUrHana n3MepsatoTcs
BpPEMEHHbIE NapaMeTpbl KPpaHUX JiIeBbIX (POHTOB
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N3mepeHne BpeMeHM OT MNEepBOro Hapacrawouwero ¢(poHTa
LRR :”_,—L—;H—*[ McTtouHnka 1 [0 nocneaHero HapacTawuwero GpoHTa
NcTouHunka 2

N3MepeHne BpeMeHW OT MepBOro HapacTawlero ¢QpoHTa
LRF = NMctouHnka 1 po nocnegHero cnagatwowero @dpoHTa
NcTo4yHunka 2

N3MepeHne BpeMeHM OT nepBOro crnagawowero QpoHTa
LFR T MctouHnka 1 [0 nocneaHero Hapacrtawowero @poHTa
NcTo4vHmka 2

M3MepeHne BpeMeHW OT Crajalolero HapacTarLlero
LFF LR dpoHTa WcTouHmka 1 [0 crajarowero HapacTaroLwero
¢dpoHTa NcToyHMKa 2

8.8.4 BbiBOA NONHbIX Tabnuuy namepeHun

Ocumnnorpad obecnedmBaeT BO3MOXHOCTb BbiBOAA MOJHbIX Tabnuu n3MepeHnin 4ns Bce Tpex TUMOB
U3MepeHuin — aMnAMTyAHbIX, BPEMEHHbIX W 3agepxek. [na Bblbopa pexuma BbiBOAA MNOMHbIX Tabnuy
HeobxoAMMO:

e HaxaTb Ha KHoOMKy M3MepeHusa An4 BblBOAA SKPAHHOMO MEHIO aBTOMAaTUYECKUX;

e HaxaTtMem Ha ogHy K3 KHonok F1..F5 BbibpaTb 0AHO M3 nNATU oTO6paxeHue pe3y/bTaToB

n3MepeHun;

Bre [1zme

. HaxaTtneM Ha KHOMnKy Aans Bbl60pa BblBOAA MOJIHbIX Tabnny M3MepeHMﬁ;

IACTOHHME

° HaxaTtuneM Ha KHOMnKy

Blblk
e HaxaTuem Ha KHOMKM E nnm BKJIIOUMTb OTObBpaxkeHue
OAHOW, ABYX UK BCEX Tpex Tabnuy namepeHun;

. Onsa Bblkno4eHns Tabnnupbl n3MepeHnsa HaXaTb Ha COOTBETCTBYOLWYO KHOMKY eLlle pas,

e [1na Bo3BpaTa B MEHIO BbIGOpa APYruX AOCTYMHbIX U3MEPEHMI HaXaTb Ha KHOMKY

anMe‘-laHMei BO3MOXHO BbIBECTU MOJIHblE Tabnuubl M3MepeHl/Il7I TOJZIbKO ANnA OoAHOro MCTOYHWUKa,
uset Tabnunubl COOTBETCTBYET LUBETY ocumnnnorpaMmbl NICTOYHUKaA Ha 3KpaHe ocu,mnnorpadoa.

8.8.5 OnpepeneHune BepxHei n 6a30BoOV NNHUNA

OT npaBWIbHOCTM oOnpeaeneHnss ABYX OMNOPHbIX JIMHUA — BepxHen u 6a30Bo — 3aBUCUT
KOPpPEeKTHOE BblUNC/IEHNE NapaMeTpoB. AHaslIM3 HAaUMHAETCA C pacyeTa rmcrorpaMMbl TOHEK OCLUIIIOrpaMMbl
B WHTepBasie BpPEMEeHU MeXAy JIEBbIM W [MpaBbiM BpeMEeHHbIMW KypcopaMu. Hanpwumep, rucrorpaMmma
curHana, npeacrasnswoowero cobon nepexon Mexay ABYMS COCTOSHMAMMK, ByaeT coaepxaTb ABa nuka (CM.
Puc. 8-16). MNpubop nonbiTaeTca BblAeNUTb ABa Kfactepa C Haubonbllen MNNOTHOCTbIO AaHHbIX. [locne
3Toro 6yayT paccumTtaHbl Hanbosiee BEpOsSTHblE COCTOSAHUS (LEeHTPOUAbI) 3TUX ABYX K1acTepoB, MO KOTOPbIM
n 6ynyT onpeneneHbl BepxHAsa M 6azoBas NMHUKW: BepxHen ueHTpouae 6yaet COOTBETCTBOBATb BEPXHSASA
JINHUSA, @ HMXKHe — 6a3oBas IMHUS.
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8.8.6 OnpepeneHne BpeMeHM HapacTaHMsa M cnaga

Mocne TOro, Kak 6yayT HalaeHbl BEpPXHAS M 6a30Bas NMHUK, NIErKO BbIYMCAUTb BpeEMS HapacTaHus 1
cnaga (cM. puc. 8-16). NMoporosble ypoBHn 90% n 10% aBTOMaTU4YeCKM onpeaensaiTcs ocumnnorpadom c
MOMOLLLbIO NapaMeTpa «aMnnanTyaa».

3aTeM oueHMBaeTCa MHTepBan BpeMeHW, pasaenstowmnii TOYKN nepecevyeHms NoNoXUTENbHOro Uan
oTpuuaTeENIbHOIro nepenana € NOporosbiMM YpoBHAMMN. Pe3yanaTb| YCPEAHAKTCA 3a KOJIMYECTBO TaKnUX
nepenagos B okHe HabnoaeHns:

M ~
AnuntenbHocTb 1 Zr: (-rgo i L
i i
NoMoXUTENbLHOro dpoHTa Mr & -
Mf ~
AnuTenbHOCTb oTpuLaTeNbHOro 1 Z (f_lo T
i [
dpoHTa Mf <

3aecb Mr — KONNMYECTBO MOAOXUTENbHbIX PPOHTOB, Mf — KOANMYECTBO oTpuuaTenbHbIX HPOHTOB,
Tr{ — MOMEHT BpEMEHMW, B KOTOPbIN NOMOXNTENbHbIA PPOHT NnepecekaeT ypoBeHb x%, a T —
MOMEHT BPEMEHMU, B KOTOPbI OTpuUaTeNbHbI HPOHT NepecekaeT ypoBeHb X%.

8.8.7 OnpepeneHve BpeMeHHbIX NapaMeTpoB

N3MepeHne BpeMeHHbIX NapaMeTpoB, TaknUxX KaK ASINTENbHOCTb, NEPUNOA U 3a4epXKKa, BbIMONHAETCS
Ha cpeaHeM OrnopHoOM ypoBHe (puc. 8-17), KoTopbIn pacnosioxeH nocepeanHe (50%) mexay 6asosoin n
BEPXHEWN NUHUNEN.

OueHka BpeMeHHOro napaMeTpa 3aBUCUT OT KOJIMYECTBA NEPUOAO0B, YMELLAKLWNXCS B OKHE
HabnoaeHnss. Ecin KonmyecTBo NepMoaoB He ABASIETCS LeNbiM, pe3ybTaTbl NapaMeTpUYecKnx n3aMepeHuni
(HanpuMep, M3MepeHHoOe AelCTByoWee NN cpeaHee 3HadeHne) 6yayT umetb cMmeleHmne. OgHaKko B
OeNCTBUTENbHOCTM 0TObpaXxkaeTcs TONbKO Noc/eaHee 3Ha4YeHne — cpegHee 3HavyeHue, 4OCTynHoe npwm
BKJIIOYEHHOM cTaTucTuke. Ytobbl n3bexatb 3TUX 3dhdeKToB cMeweHns, Npubop NCcnonb3yeT uMKIM4yeckme
napameTpbl, BKOYasa LMKIMYECKoe AencTByolee 3HaveHne (crms) n UMKIn4eckoe cpegHee 3HavyeHue
(cmean), KOTOpbIE OrPaHMYMBAIOT BbIYNC/IEHUS LETbIM YMCIIOM NEePUOAOB.
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ﬂEBblm KyPCOP 8bIYUCNIAIOMCA 3a yesoe Yyucno nepuodoe r]PABb“;‘ KyPCOP

Puc. 8-17
8.9 C6o0p uHbopMauum

Cnocob cbopa nHdopmaumm - 3To cnocob BbIGOpKM AMCKPETOB (COMMA0B, EANHUYHbBIX OTCUETOB) NpwU
oundpoBke  BXOAHOro curHana. B npouecce npeobpa3oBaHMs BXOAHOMO aHanOroBoro curHana B
undpoByto GpopMy BO3MOXHbl pa3/iMyHbie cnocobbl 06paboTkM M MpeacTaBfEeHUS BXOAHOrO CUrHasa Ha
avcnnee ocumnnorpada.

8.9.1 CraHpaptHas Bblbopka

CraHgapTHasa Bblbopka - O6bl4Has AMCKpeTM3auus_B peanbHOM MacwTtabe BpemeHu. B pexume
CTaHAapTHOM BbIGOpKK ocumniorpad 3anucbiBaeT KaXAyl TOYKY, MOYYEHHYK B pe3yfbTaTe Kaxaoro
WHTepBana AucKpeTusauumm. Bcero ocuumnnorpad Moxer ocywectsutb cbop go 2000000 otcuyeToB, B
3aBUCMMOCTM OT Tuna ocumnnorpada M YUC0 MCMONAb3yeMblX KaHasnoB, B COOTBETCTBMW C BblGpaHHOMN
ONIMHHOM  naMaTM M nonoXxeHuem nepekntodatens BPEMSA/OEN. PexuMm ctaHaapTHou  BbI6OpKu
yCTaHaBAMBAETCHA MO YMOMYaHUIO NpU BKIOYEHMU ocumnnorpada.

MHTepBanbl c6opa otcueToB (ao 125000)

1 2 3 4 5 6 7 8 9 10

™ TN s

~—e—1 [~~—e—1

Puc. 8-18 MpuHuMn popMMpoOBaHUNA CTaHARAPTHbIX Bbl60pOK
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Ocumnnorpacd obecneunBaeT BO3MOXHOCTb cbopa nHdbopMaumnm B pexxnme «CraHpapTHas
Bbl6opka», ans Bbibopa 3TOro pexmma HeobxoamMmMo:

e HaxaTtb Ha kHonky CBOP UH® /ACQUIRE a/15 BbiBOAA 3KpaAHHOro MeHto cbopa nHdopmaumu;

° HaxaTtneM Ha KHOMnKy M3 BCMJblBalOWeEro MeHK Bbl6paTb 3Ha4YeHune <<Bb|6op|<a>>.

8.9.2 [MukoBbIN AeTeKTop

NMukoBbIA aeTekTop: PexunmM «MMMKOBOro AETEKTOPa» UCMONb3YyeTcsa A/ 06HApYXEeHUs BCM1eCKoB
ONNTENbHOCTbIO MeHee 10 HC U CHUXEHUS BEPOSATHOCTM BO3HMKHOBEHUS MCKaXeHU npu oTobpaxeHun
curHana. [laHHbli pexmnm MoxeT 3D@PEKTUBHO UCMONb30BaTbCs NPU MOSIOXEHUN NepeKaYdaTens
BPEMA/OENEHUE 10 mkc/nen n 6onee. B 3ToM pexunMe 3anNOMUHAOTCA MUHMMalbHbIE N MaKCUMalibHble
3HAYEeHUS 3a BCe BPEMS HAKOMIEHUS OTCYETOB. DTOT peXunM yaobeH, Hanpumep, Npu ncciegoBaHum
CUrHasa coaepXxallero perynsipHbie KOpoTkue Bblbpochl.

MHTepBanbl NMKOBOM AETEKLUU

1 2 3 4 5

Puc. 8-19. NpuHuun copMmmnpoBaHua BbiI6OPOK NMKOBOIro AeTeKTopa

Ha puc. 8-20 oTtobpaxkeH curHan npw ctaHaapTHON Bbibopke; Ha puc 8-21 oTtobpakeH TOT xe
ChrHan, Ho npn BKAKOYEHHOM NMMKOBOM AETEKTOPE.

Pexina

FeansHaA

YacT.BrIb.
12.50MSa
CHL S-d@Eml)

Puc. 8-20 NMukoBbIA AEeTEKTOP BbIK/IIOYEH
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Feccim

FeansHaA

CHL F-4B88ml)

Puc. 8-21 NukoBbIA AEeTeKTOpP BKJIlOUEH

Ocumnnorpacd obecneuynBaeT BO3MOXHOCTb cb6opa MHpopMaunm B pexmnme «MN1MKOoBbI AeTEKTOp>»,
Anst Bbibopa 3Toro pexmma Heobxoammo:
e HaxaTb Ha kHonky CBOP UH® /ACQUIRE an15 BbiBOAa 3KpaAaHHOro MeHto cbopa nHdopmMaumu;

e HaxaTueM Ha KHomMKy
LETEKTOP>.

M3 BCMJblBalOWeEro MeHK Bbl6paTb 3Ha4yeHue «[MMKoBbIN

8.9.3 YcpeaHeHue

YcpegHeHue — 3TO MHOIOKpaTHOE C/IOXEHME MNOoCneAoBaTesbHbIX 3anuMcer oCuMIorpaMMm C
HeoaMHaKOBbIM BEeCOM. Bcero BO3MOXHO ycpeaHeHue oT 4 po 256 pa3s (4/16/32/64/128/256). OHo
0COH6EHHO MOoMe3HO ANA YMEHbLUeHMS WyMa B CMrHanax, MCMbITbiBAlOWNX MeASieHHbI Apeid no BpeMeHu
wnn amnnutyge. Kpusas, 3apernctpuposaHHas nocnegHen, nMmeet 6onblwinii Bec, 4yeM Bce 6osee paHHue
KpuMBble: B  HeNpepbiBHOM  CpeAHEeM  AOMUHUPYIOT  cTaTuctudeckme  NykKTyauunm  nocneaHemn
3aperucTpmMpoBaHHOM KpuBOKM. Bec «CTapbiX» KPWBbIX MPU HEMPEPBLIBHOM YyCpeAHEHUW MNOCTENeHHO (Mo
3KCMOHEHLUMNANIbHOMY 3aKOHY) CTPEMUTCS K HYJIIO CO CKOPOCTbH, YMEHbLIAKOLWENCS N0 Mepe YBENUYEeHUSN
Beca.

HenpepbiBHOE yCcpeaHeHMeE BbINOAHAETCS NO creaytowen popmyne:

HOBOe cpeaHee = (HOBble AaHHble + BecC * cTtapoe cpeaHee) / (Bec + 1)

Mo aTon e ddopMyne BblUNCASETCAS M WUTOroBoe cpepaHee. OAHako YycCTaHaBnMBash 3Ha4deHue
napameTpa Average, Bbl 3ajaeTe (GUKCUMPOBAHHbLIA BEC, KOTOPbI Ha3Ha4yaeTcs CTapoMy cpeaHemy
3Ha4YeHM1to, KOoraa YMcio ycpeaHeHun aocturaeTt 3HadeHms Average. Hanpumep, ecnm 3HadeHne napameTpa
Average (Bec) paBHO 4:

1-a pa3BepTka (CTapoe cpefgHee OTCYTCTBYET): HOBoe cpeaHee = (HoBble AaHHble + 0 * crapoe
cpeaHee) / (0 + 1) = TONbKO HOBbIE AAHHbIE

2-9 pa3BepTKa: HOBOe cpeaHee = (HOBble AaHHble + 1 * cTrapoe cpeaHee) / (1 + 1) = 1/2 HOBbIX
AaHHbIX + 1/2 cTapbiX AaHHbIX

3-5 pa3BepTKa: HoBoe cpeaHee = (HOBble AaHHble + 2 * cTtapoe cpeaHee) / (2 + 1) = 1/3 HOBbIX
AAHHbIX + 2/3 cTapbIX AaHHbIX

4-9 pa3BepTKa: HOBOe cpefHee = (HOBble AaHHble + 3 * cTtapoe cpeaHee) / (3 + 1) = 1/4 HOBbIX
AaHHbIX + 3/4 cTapbixX AaHHbIX

5-a pa3BepTka: HoBoe cpeaHee = (HOBble AaHHble + 4 * cTapoe cpeaHee) / (4 + 1) = 1/5 HOBbIX
AaHHbIX + 4/5 cTapbIX AaHHbIX

6-9 pa3BepTKa: HOBoe cpeaHee = (HOBble AaHHble + 4 * cTapoe cpeaHee) / (4 + 1) = 1/5 HOBbIX
AaHHbIX + 4/5 cTapbiX AaHHbIX

7-9 pa3BepTka: HoBoe cpegHee = (HOBble AaHHble + 4 * cTrapoe cpeaHee) / (4 + 1) = 1/5 HOBbIX

OaHHbIX + 4/5 cTapbIX AaHHbIX
Takmm ob6pasom, A9 pa3BepTok nocne 4-i BKAag CTapbiX CpeaHUX 3HA4YeHW HaduHaet
3KCMOHEHLMANIbHO YMEeHbLUATbCS.
Ocuwmnnorpad obecrneumBaeT BO3MOXHOCTb cbopa uMHIOpMaUMm B pexume <«YcpegHeHue», ans
BblbOpa 3TOro pexmnma HeobxoanMmo:
e HaxaTtb Ha kHonky CBOP MH®/ACQUIRE ans BbiBOga 3KpaHHOro MeHtio cbopa
nHdopmaumnmn;
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e HaxaTtmeM Ha KHOonKy M3 BCMJibiIBalOWEro MeHK Bbl6paTb 3Ha4YeHne

«YcpegHeHue».

MpuMmeuvaHue: ana cbpoca npouecca YycCpegHeHMs W  Havana HOBOro YycpeaHeHus
HeobxoaMMo HaxaTb Ha kHonky ®OPC/FORCE.

8.9.4 Pe>XMM AUCKpeTU3auuu B peasibHOM BPpEMEHMU

AvckpeTnsaums B peanbHOM BPEMEHUM — 3TO NOCAeA0BaTe/IbHOCTb OTCUYETOB HaMpsiXXeHUs BXOL4HOro
CUrHana, B3ATbIX 4Yepe3 paBHble MPOMEXYTKM BpeEMeHM. ITO TakKXe Moc/iefoBaTe/lbHOCTb W3MepEeHHbIX
3Ha4YeHMNn, CBA3A@HHbIX C OAHMM  3anyCcKaloWMM  CUHXpPOMMMYNbCOM.  [Auckpetmsaumsa  06bl4HO
oCTaHaBAMBaeTcsa MO pernctpaumum onpeaesieHHoOro KonuvyectBa OTCYETOB MOC/e  3anyckawouero
CMHXPOMMNY/NbCa: 3TO KOJIMYECTBO OnpeaensieTcs YCTaHOB/EHHOM 3a4epXKOM CUHXPOHM3auumM WU
N3MepsieTCs pas3BepTKON. 3anyCKalwnn CUHXPOUMNYNbC CAYXUT HYJIEBOM TOUYKOW ANS onpeaeneHus
rOpU30HTaNIbHOIMO  MOJIOXEHUS  ocumasiorpaMmmbl.  MoxHO BbibpaTb nnbo npeanyckoByk, nubo
NOCNEenycKoBYy 3adepXKy. [NpeanyckoBas 3agep)xka — 3TO BPEMEHHOW MHTepBan OT JIEBOr0 Kpas CETKM
3KpaHa A0 c/eaylouwero no BpEMEHMU 3amnycKatowero CMHXpoMMNyJsbca, a NocnenyckoBas 3agepXxka — 370
BPEMEHHOW WHTEpBan A0 nNpeAwecTBYoWero no BpPEMEHUM CUHXpouMmnynbca. MOXHO @UKCUpOBaTb
ocumnnorpamMmy, HadynMHaga C HEKOTOPOro MOMEHTa 3aA0/2Iro nepen 3anyckarwwmMm CUHXpOoMMNyJsibCOM U A0
ero npuxoga. 31o 100% npennyckoBas 3ajep)XKa, U OHA NO3BOMISET YBUAETb CUrHaANM A0 TOro MOMEHTA, B
KOTOpPOM 6bII0  BbLIMNO/IHEHO YC/NOBME 3anycka W 3anyck npousowen. (KonuyectBo npeanyckoBom
MHpOpPMaUNMM OrpaHMYMBaETCd MaKCMManbHOW AnNMHOW 3anucu.) [locnenyckoBas 3aAep)kka, C Apyrown
CTOpPOHbI, MO3BOJSISET HayaTb pEerucTpauuio CuUrHana Cc TOYKK, 3kBmBaneHTHor 10 000 geneHnii nocne
3anycKarLwero CMHXponMnyJsbca.

MoCKONbKY KaxAablll BXOAHOW KaHan npubopa wumeeT cobcTBeHHbIi ALM (aHanoro-umdposomn
npeobpasoBaTesnb), Bbl6OpKa M U3MEpPeHMe 3HAYEHUN HaMpsXeHUs Ha KaXaAoM KaHasne mnpoucxoauT
OAHOBPEMEHHO. DTO MO3BOJISET BbIMOAHATL OYEHb HAAEXHble OTHOCUTE/NbHbIE BpPEMEHHblE WU3MEpeHUs
MexXAay KaHanamu.

Mpn 6bICTpON pasBepTKe MCMNOMb3YyeTCsa MakcMManbHas 4yactoTa AUCKpeTM3auum Ans OAHOKpPaTHOM
oundposkn. Mpn 6onee MeaneHHOW pa3BepTKe 4acToTa AMCKPETUM3auMK yMeHbllaeTcs, a KOoJM4ecTBO
OTCYETOB COXpaHHaeTCcs.

CBsA3b MexAay 4acToTOM AUCKpeTM3auuu, naMmaTbio U BpeMeHeM MOoXeT 6biTb BblpaXxeHa npoCTbiMU
COOTHOLUEHUSAMN:

1
Humepean ouckpemusayuu = x [lamamo
Yacmoma ouckpemusayuu

Hnumepesan ouckpemuzayuu

= Bpemsi| 0enenue
10

[Ons Bblbopa pexnma peasnbHOro BpeMeHn Heobxoanmo:
HaxaTtb Ha kHonky CBOP MH® /ACQUIRE 415 BbiBOAA 3KpaHHOro MmeHto cb6opa nHdopmauunm;

FeankHaa

Ha)xaTneM Ha KHOmMKy M3 BCMNJIbIBAlOLLErO MEeHI0 BbibpaTb 3HaveHue «Real Time».

8.9.5 Pe)>XMM 3KBUBaAJIEHTHOW ANCKpeTU3aunum

Pexum 3kBMBaneHTHom auckpetusaumm (Equ) — 3TO MeToAMKa AMCKpeTM3auum, MNo3Bofstolas
ncnonb3oBaTtb 6onee BbICOKYD 3Gh@EKTUBHYIO 4acTOTy AMCKpeTU3auMu, 4YeM MakcuMmanbHas 4acroTa,
AOCTynHas Ans OAHOKPATHOrO pexwuma. ITOT pPexXuM UCMOoSb3yeTcsd C NepuoanyeckMMn CUrHanaamm,
OAWUMN  YCTOMYMBBLIA 3anyck. B cnyyallHOM pexuMe MOXHO A0CTUYb MaKCMManbHOM 3dhdeKTUBHOM
yacTtoTbl auckpertmsaumm 50 Ty, 3apernctpupoBaB 100 nopumn AaHHbIX B OAHOKPATHOM pexmMme Ha
yactote 500 MIy. lMNopumn p[JaHHbIX, 3aperucTpupoBaHHble TakuMm ob6pa3oMm, OTCTOAT Apyr OT Apyra
npnénunsntenbHo Ha 20 nc. Mpouecc perncrpaunm 3TUX NOPUMA AAHHbLIX U YAOBNETBOPEHUSI BPEMEHHOIO
OorpaHuyeHunss aBASIETCA caydYamHbiM. OTHOCUTENbHbIM MHTEpBan Mexay MoMeHTamMu Bbibopku ALIM un
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3anyckawuwmm cobblTUEM AaeT HeobXoAMMYHD BapuaLUilo, U3MEPSEMYHO Pas3BepTKOM C paspelwlatollei
crnocobHocTbio 5 nc.

Zegmemt 1
Seoment 2

Zagmernt 3

Final caphure
- 5=
Puc. 8-22 dxBuBaneHTHasA pa3BepTKa

[ns pernctpauunmn BCeli KpUBOI HEO6XOANMMO MHOXECTBO 3anyCckoB. KONMMYEeCcTBO UX 3aBUCUT OT
4acToTbl ANCKPETM3aLMN: YeM OHa 6osblue, TeM Bonblue 3anyckoB TpebyeTtcs. Mocne aToro
3aperucTpMpoBaHHble CerMeHTbl CMELLUMBAIOTCA APYr C APYroM, o6pa3ys OCLMAIOrpaMMy, OXBaTblBaloLLYO
NPOMEXYTOK BPEMEHW, KPaTHbI MaKCMMasibHOM YacToTe AUCKPETU3aUMM B OAHOKPATHOM pexunme. OgHaKko
peanbHbIi UHTEPBAN BPEMEHU, B TEUEHWE KOTOPOro Npnéop nponsBoanT c6op AaHHbIX, ropaszo 6onblue u
3aBUCUT OT YacTOTbl 3aMycka U BEIMUYMHbI OTHOCUTENBHOTO CABUIA Mexay NopuusMU AaHHbIX

MpuMmeuaHue: B pexunMme 3KBUBANIEHTHOM ANCKPETM3aunm, npu cbope MHpopMaunm N3 MHOXECTB
3anycKoB, M3-3a HeCTabubHOCTU CXeMbl 3anycka pa3BepTku (a Tak e COBCTBEHHOro AXUTTepa CUrHana)
Ha OCUW/IJIOrpaMMe BO3MOXHO MOSIBJIEHME NUCKAXEHUIM TUMa «uUrosikm». Yto He asnsietca gedektom LI30

[Ons Bblbopa pexuma 3KBMBANIEHTHOW ANCKPeTu3aunum Heobxoammo:
HaxaTb Ha kHonky CBOP UH® /ACQUIRE ansa BbiBOAA 3KPAHHOrO MeHto cbopa nHdopmaumu;

FeankHaA

M3 BCMJblBalOWEro MeHKo Bbl6paTb 3HaYeHne «DKBUBANEHT».

Ha)xaTneM Ha KHOmMKy
8.9.6 WMHTepnonsuma Sinx/(x)

Ncnonb3oBaHme wHTepnonauum Sinx/(x) no3BonseT 3HauMuTeIbHO YBENNUYNTb OCTOBEPHOCTb
oTobpaXkeHns curHasa npum 4Yactotax CMrHana conocTaBMMbIX C YaCTOTOM AMCKpeTM3aumn. Tak Ha puUcyHke
8-23 npueeneH npuMmep oTobpaxeHns CMHycomganbHOro curHana vacrtorta 240 Mly Ha akpaHe
ocumnnorpada, npu YyactoTe AMCKpeTu3aummn B 4 pasa npesbliwatowen 4acToTy curHana. Ha pucyHke 8-24
TO XXe CurHasna npeacrassfieH C BK/IOYEHHOW MHTeprnonsaunen.

ChopliHg
ERIfiopKa

| Presin
I Peanchan

YaeT.Biib.

CHI= S88ml) M S.88ns

Puc. 8-23 NHTepnonsums BbiKJIlOYEHa
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ChoplAHg
ERIfopKa

| Pestim
] PeansbHan

UaeT Brib,

CHl= S&aml) M 5.88ns

Puc. 8-24 NHTepnonaumsa BKAOUEHA

[Ons BKIOYEHMS \ BbIK/IIOYEHUS MHTepnonaummn Sinx/(x) Heobxoanmo:
e HaxaTtb Ha kHonky CBOP UHd /ACQUIRE anqa BbiBOAA 3KPAHHOrO MeHto cbopa nHpopmaumu;

Sirts

e HaxaTuMeMm Ha KHOMKy BkIOUNTL (Sin X/X) nnn BbikatounTb (X) MHTEpnonsyuio

Sinx/(x).

8.10 HacTtpoiiku akpaHa

Haxmute Ho kHonky AWMCIJI Ha nepeaHen naHenm LU30, nosBUTCS rnaBHOE MEHIO HAaCTpoek
avcnnes:

3 aH
Brikn HEIA

| AHTEHCHEH

Cnen, CTp

, FAe

Bbibop cnocoba oTobpaxkeHuss oCuMNIorpaMMbl - BEKTOPHbIA WMAM TOYEYHbIN.
MpumMmeyaHue: Npu nccrnegoBaHUM NEPUOANYECKOro CMrHana B peasibHOM MaclTabe
BPpeMeHU, ANa KOTOPOro COOTHOLEHME YacTOTbl AMCKPETM3aumMmM N 4acToTbl
BXOAHOro curHana meHee 10, ncnosb3oBaHWe BEKTOPHOro npeacTtaBieHns curHana
MOXEeT MCKa3UTb UCTUHHYIO (hOpMy curHana. Bo nsbexaHue Takoro poaa
NCKaXXEeHN NCNONb3YyNTe PeXNM SKBMBASIEHTHON AUCKPETU3aLUNUN UAN TOYEYHbIN
cnocob oTobpaxeHus.

BkntoueHune (BblktoueHne) pexnma nocnecseyeHns. Perynatopom YctaHoBKa Ha
nepegHen naHenu LI30 nnuv Ha)xkatueM Ha KHOMKY CnpaBa OT MKOHKWU, MOXHO
Macnecesy BbibpaTb cnepytowmne 3HadveHus nocnecsedveHuns off (Bbikn),1c, 2¢, 5¢ u «.
Ncnonb3yeTcs TONbKO, KOraa curHan obHOBATCS nepuognyveckn. B pexnme
Camonucua He fOCTYyrnHO.

EEKTO

Perynnposka SipKOCTM CBEYEHUS JIMHWUKN Nlyda. PerynnpoBka OCYyLLeCcTB/ISeTCS
LAHTEHCHEH perynsTopoMm YCTaHOBKa Ha nepeaHen naHenu LI30.

[aHHaa perynnpoeKa aHanormyHa peryanpoBKe apKoCTM Ha rnepeaHee naHenm
ocumnnorpada npu BbIKIIOYEHHbLIX 3KPaHHbIX MEHIO0.
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PerynupoBka sipKOCTM ceTku. PerynmpoBka oCyLecTBAsSeTCs perynasatopoM
YcTaHoBKa Ha nepegHen naHenn L30.

Twun npeacTaBneHNst BXOAHOIO CUrHana.
Knaccuueckuin Y-T,
X-Y, onsa HabnogeHns ¢uryp Jinccaxy 6e3 CMHXpOoHU3aLMn

Db HHEIA

Tun npeacTaBneHnst akpaHa ocuunnorpada.
OO6bIYHbIN — KnaccMyeckuii aKpaH 4YepHOoro uBeTa
MHBepcus — nHBEpCHbIN 3KpaH 6enoro uBeTa

Bbibop TMna wkansl LL30. B nogMeHo MOXHO BbibpaTb TMNa WKanbl:
MonHas - ;

Tonbko ocu - EE|;

Tonbko obpamneHue - ],

2 HH
EeckoHedH

YcTaHoBKa BpeMeEHW NPUCYTCTBMS Ha dKpaHe 3KpaHHOro MeHt Perynatopom
YcTaHoBKa Ha nepegHen naHenu LU30 vnum HaxxaTMeM Ha KHOMKY cnpasa oT
MKOHKW, MOXHO Bbi6paTb cregytowme 3HavyeHne 2¢, 5¢,10c ,20¢c n 6€CKOHEYHOCTb.

Bbibop 0605104kM 3KkpaHa (LBETOBOM raMMbl): KjlaCCMKa, COBPEMEHHbIN,
TpaAMLMOHHbIN, NPOCTOMN.

8.11 3anucb / Bbi30B ocumsiorpaMMm v npocdunei

HaxaTtb kHonky 3AM/Bbl3/SAVE/RECALL Ha nepeaHen naHenu ocumnnorpada, 4tobbl Bbi3BaTb
MEeHI0 CoXpaHeHus \ Bbi30Ba ocuunnorpamMMm n npodunel opraHoB ynpasseHus. MOXHO 3anucbiBaTb U
BbI3blBaTb OCLMISIOrpaMMbl U Npodunm npnbéopa BO BHYTPEHHIOK M BHELHIOK NaMaTtu. dainbl
ocumniorpamMmMm, yctaHosok, BMP n CSV daiinbl BO BHELWLHEN NaMaTy MOXHO C034aBaTb U yaansThb.

HaxaTb Ha kHonky 3AMN/Bbl3/SAVE/RECALL Ha nepegHen naHenu 30, nosBUTCa rnaBHoe

MEHI0:

Bbi6op TvnNa AaHHbIX AN cOXpaHeHus. Bo3MoxHO BbIbpaTb cnegyowme T1nbl
OAHHbIX:

" HacTtpoinku - CoxpaHuTb Wan Bbi3BaTb npoduan npnbopa

o Ocuunnorpamma - CoXpaHuTb UK BbI3BaTb OCLMANOrpaMMy

HacTtpounkn N
N306paxeHne - Co3gaTtb nnu yaanutb dannsl BMP
CSV - CozpaTtb nnu yganutb dannel CSV
3aBoackue — Bbi3BaTb HayasibHble 3aBOACKNE YCTAHOBKMU

Cxp B Bbi6op MecTa xpaHeHUs AaHHbIX. Bo3MoXeH BbI6GOp XpaHEHUS Ha BHELLHEM

dann ycTponcTee «®dain» nam Bo BHyTpeHHeM danne «YCTponcTeo»
Mpu BbIGOpE MecTa XpaHeHUs AaHHbIX «BHYTPEHHUN (ann «YCTPONCTBO»,

HacTtpownku BO3MOXeH BbI6Op BHYTpeHHeN a4elikn ¢ HoMmepamm ot 1 go 20. Beibop

Ne1 OCYLLECTBMSETCS HaXaTUeM Ha KHOMKY MNK Bpalarowmmcs
MHOTrOMYHKLMNOHAIbHbIM PErynsaTopoM

Coxp KHonka 3anucu BbibpaHHbIX AaHHbIX

BbizoB KHonka Bbl30Ba Bbl6paHHbIX AAaHHbIX

8.11.1CoxpaHeHue u Bbi30B npodcdunein npnbopa

AOna coxpaHeHusa npodwunen B naMaTb npubopa Heo6xoanumo:
e HaxaTb kHonky 3AlMN/Bbl3/Save/Recall Ha nepegHer naHenn ocumnnorpada, 4Tobbl
Bbl3BaTb MEHIO COXpaHeHUs / BbI30Ba;
e B MeHo «Tun» Bbi6paTb «HacTponkmn»;
e B MeHto «Coxp B» BblbpaTb MeCcTo xpaHeHus npoduien Bo BHYTPEHHEM danne
«YCTPONCTBO»;
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e B MeHto «HacTpoikun» BblbpaTb siueinky ¢ HoMmepoM oT N21 go N°20 mn HaxkxaTb KHOMKY
«Coxp».

Onsa Bbi3oBa npodunein us namatm npmbopa Heobxoanmo:

e HaxaTb kHonky 3AlM/Bbl3/Save/Recall Ha nepegHel naHenn ocumnnorpada, 4tobebl
BbI3BaTb MEHIO COXPaHeHMUS / BbI30Ba;

e B MeHto «Tun» Bbi6paTb «HacTpokn»;

e B MeHto «Coxp B» BblbpaTb MecTo xpaHeHus npodunen Bo BHyTpeHHEM daine
«YCTpONCTBO»;

e B MeHto «HacTpoikun» BblbpaTb siueinky ¢ HoMmepoM oT N21 go N°20 mn HaxkaTb KHOMKY
«Bbi130B>.

Ona coxpaHeHusa npodunen Bo BHelwwHee USB-ycTpoiicTBO Heo6xoamMMmo:
e HaxaTb kHonky 3AIM/Bbl3/Save/Recall Ha nepegHel naHenn ocumnnorpada, 4tobebl
Bbl3BaTb MEHIO COXPaHEHUS / BbI30Ba;
e B MeHo «Tun» Bbi6paTb «HacTponkmn»;
e B MeHo «Coxp B» BblbpaTb MecTo XxpaHeHus Nnpodunen - BO BHELWHEM yCTponcTee «dann»;
e HaxaTb KHoMKy «Coxp» NOsIBUTCSA NOAMEHIO yrnpaBreHusa daninamm:

Moaundnu BbibpaTtb nyTb, Katanor (Directories) unu dawnn (File)

HoB.anpekt  |[Co3gaTb HOBYIO Nanky, ecnuv BbibpaHa nanka;
HoB. dann Co3natb HOBbIN, dann ecnu BbibpaH dain.

Ypanutb
Manky (dann) [Yoanute Manky (dann)

Bbi3oB BbizBaTb Nnpoduaum n ocuuanorpaMmmsl U3 namsatm USB ycTpolicTea.

Mepenm-Tb MepenTn K MEHIO MepenMeHoBaHnsa darna

Bua skpaHa $annoBon CUCTEMbI UMEET BUA:

IIy1s Hudopvama o UBS-HocuTe TR

Bosepart BrIIIE MDOHGHL,

HOE. JHEIEKT.

OTKPBITEII KaTamaor

AN HDERT,
EEIZ0E

C CTh
Page 12

Puc. 8-25 Bup ¢aiisioBoi cMcTeMbl

[ns BBOAA MMEHM HOBOW Nanku HEO6XOANMO:
Ha)xaTb KHOMKY «HOB. AMpPEKT» NOsSIBUTCS 3KpaH BBOAA;
Ncnonb3yss MHOrodyHKLMOHAsNbHbIA PEerynsTtop WM KHOMKW 3KPaHHOIO MEHI0, BBECTU
Heo6xoAMMOEe NMS Nankwu;
e HaxaTb kHonKy «loaTBepa» AN MOATBEPXAEHMS BBOAA M 3aMUCU WM <OTMEHUTb» ANs
OTMEHbI BBEZIEHHbIX U3MEHEHUA.

Bua akpaHa BBOAA UMEHWU AMPEKTOPUM UNu daina UMeeT BUA:



BBI:I,.‘J; AKTHEHOT 0 CITVIE OJIA

1 o~
Crpoxa BROTA InputChar

TlepemMeleHiie BIIeB0
Tabmmia cHME 07I0E I m

]-[E']_ZIE'I\rIE'I.I'.[E'I-II-IE' EIPaego

OxoHY AT EEOOA

O rMeHa BEROTA

OyaeTHTE CTPOKY BEEOIA
Puc. 8-26 Bua skpaHa BBoga MMeHU aupexkTopuu unu danna

Ons Bbi3oBa npodunein us BHewHero USB-ycTpoiicTBO He06x0ANMMO:

e Haxatb kHonky 3AMN/Bbl3/Save/Recall Ha nepegHen naHenn ocuunnorpada, 4yToO6bLI
BbI3BaTb MEHIO COXpaHeHus / Bbi30Ba;

B MeHIo «Tun» BblbpaTb «HacTponkmn»;

B meHto «Coxp B» BbibpaTb MECTO XpaHEHUS Npodunen -BO BHEWHEM yCTpoicTBe «dainn»;
HaxxaTb kKHOMKy «Coxp» NOABUTCS MOAMEHIO YrpaBneHus dannamu;

BbibpaTb HeobXoaAnMbIN ann N HaxaTb KHOMKY «Bbl30B>».

Onsa neperMeHOBaHMA nankn uan danna Heobxoanmo:

e HaxaTtb kHonky 3AMN/Bbl3/Save/Recall Ha nepegHen naHenn ocuunnorpada, 4yTOoO6bLI
BbI3BaTb MEHIO COXpaHeHus / Bbl30Ba;

B MeHIo «Tun» BblbpaTb «HacTponkm»;

B meHto «Coxp B» BblbpaTb MECTO XpaHeHUS Npoduaeln - BO BHEWHEM yCcTpoicTBe «Dann»;
HaxaTb kHonky «Coxp» MOsiBUTCA NOAMEHIO ynpaBneHus dannamu;

BbibpaTb HeobxoanMbl dalin nnm nanky;

HaxaTb kHonky «Cnep. cTp»;

HaxaTb KHOMKy «lepenm-Tb»;

MpouseecTn nepenmeHoBaHmne BblibpaHHoOro darna uam nanku.

8.11.2CoxpaHeHMe M Bbi30B ONMOPHbIX OCHUI/IOrpaMM

Ona coxpaHeHUs ONOpPHbIX OCLUU/IZIOrpaMM B NaMaTb npubopa Heo6xoaMMO:

e Haxatb kHonky 3AMN/Bbl3/Save/Recall Ha nepegHen naHenn ocuunnorpada, 4yToObLI
BbI3BaTb MEHI0 COXpaHeHUs / BbI30Ba;

e B MeHio «Tun» BblbpaTb «Ocumnnorp»;

e B meHio «Coxp B» BblbpaTb MeCcTo xpaHeHns npodunen BO BHyTPEHHEM daie «YCTp-BO»;

e B mMeHio «HacTpoikun» BbibpaTb sveinky ¢ HoMepoM oT N1 ao N910 n HaxaTb KHONKY «Coxp».

Ansa Bbi30Ba OMNOPHbIX OCHM/IJIOrPpaMM U3 nNaMaTu npnbopa Heo6xoanMMO:

. HaxaTb kHonky 3AMN/Bbl3/Save/Recall Ha nepegHer naHenu ocuwunnorpada, 4TobbI
Bbl3BaTb MEHIO COXpaHeHus / BbI3OBA;

e B meHio «Tun» BbibpaTb «Ocumnniorp»;

e B mMeHio «Coxp B» BblbpaTb MeCTO XpaHeHns npodunen Bo BHyTpeHHeM daine «YCTp-Bo» ;

e B meHio «HacTtponku» Bbibpatb a4yenky ¢ HomepoM oT N21 ao N210 mn HaxkaTb KHOMKY «Bbi30B>.

Ona coxpaHeHUs ONOpPHbIX OCLUUIIOrpaMM BO BHewHee USB-ycTtponcTrBo Heo6xoamMMmo:

e HaxaTtb kHonky 3AIN/Bbl3/Save/Recall Ha nepegHen naHenun ocuunnorpada, 4TOOLI
BbI3BaTb MEHIO COXpaHEHUs / BbI30BA;

B mMeHo «Tun» BblbpaTb «Ocumnnorp»;

B meHio «Coxp B» BbibpaTb MECTO XxpaHeHns npodunen Bo BHEWHEM yCTponcTee «Dann»;
HaxxaTb KHOMKY «Coxp» NOABUTCS MNOAMEHIO yripaBneHus darnamu;

Co3gaTb HOBYIO nanky unu dann (CM. Bbiwe);

HaxxaTb kKHONKy «[loaTBepa» ANs NOATBEPXAEHMS BBOAA M 3anmcu unnm «OTMeHa» AN1s OTMeHbI
BBEAEHHbIX U3MEHEHUN.

Ona Bbi30Ba ONMOPHbIX OCLUU/IJIOrpaMM BO BHelwlHee USB-ycTpoicTtBOo Heo6xoanmo:
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Haxatb kHonky 3AMN/Bbl3/Save/Recall Ha nepeaHen naHenn ocuunnorpadga, 4ToObI
BbI3BaTb MEHIO COXpPaHeHUs / BbI30BA;

B mMeHo «Tun» BblbpaTb «Ocumnnorp»;

B meHio «Coxp B» BblbpaTb MecTo xpaHeHns npodunen -Bo BHELWHEM yCcTpocTBe «Dann»;
HaxxaTb KHOMKY «Coxp» NOABUTCS MOAMEHIO YnpaBneHus dannamu;

BbibpaTb Tpebyemblii dann;

HaxxaTb kKHONKy «[loaTBepa» ANs NOATBEPXAEHMSA BBOAA M 3anmcu unanm «OTMeHa» AN OTMEHbI
BBEAEHHbIX U3MEHEHUNA.

8.11.3CoxpaHeHue 1 nevyaTtb 3KpaHHbIX KONUWA

Ocuunnorpad No3BOJISIET OCYLIECTBUTb COXPAHEHNE 3KPAHHbIX KOMWIA Ha BHelwHee USB-ycTpolicTBo
B hopMaTe «bmp.» MM neyatb Ha NPUHTEP K NOAK/IIOYEHHOMY Ha TblJIbHOM NaHenu K pasbemy USB.
AN neyaTtyu KapTUHKKN Heo6xoauMo:

HaxaTtb kHonky 3AMN/Bbl3/Save/Recall Ha nepegHer naHenu ocuwunnorpada, 4TobbI
BbI3BaTb MEHI0 COXpaHEHUs / BbI30Ba;

B meHio «Tun» BblbpaTb «M306pax.»;

B meHio «KH[MNeuyaTtu» BbIGpaTb TMN nedyatu «lMeyaTb» (NeyaTb Ha npuHTep) «Coxp.N306p»
(coxpaHeHune B dann);

Mpwn BbIBOpPE NeYaTn Ha NpUHTEP 3a4aTb NOPSAAKOBbLIA HOMEP CHUMKA;

Mpun BbibOpe coxpaHeHuMa B dain HaxaTb KHOMKy «Coxp» MNOABUTCS MOAMEHIO ynpaBieHus
dannamu;

Co3paTb HOBYIO nanky wnam dann (CM. Bblilwe);

HaxaTb kHoMKy «[lMoaTBepa» AN NOATBEPXAEHMSA coxpaHeHus unm «OTMeHa» Af9 OTMeHb
BBEAEHHbIX U3MEHEHUN.

8.11.4CoxpaHeHue MaccuBa AaHHbIX OCHUJIJIOrPpaMMbl

Ocumnnorpad no3BoaseT oCyLlWecTBUTb c60p AaHHbIX A0 2 M Toudek gmckpeTusaumm (B 3aBUCUMOCTMU
OT Mogenu). DTOT MAacCMB AaHHbIX BO3MOXHO COXPaHWTb TOJIbKO Ha BHewHee USB-ycTponcTteBo B dopMaTe
«CSV.».

Ana coxpaHeHUss MacCcMBa AaHHbIX OCHUIIOrpaMMbl Heo6xoauMoO:

HaxaTb kHonky 3AMN/Bbl3/Save/Recall Ha nepegHer naHenu ocuwunnorpada, 4Tobbl
BbI3BaTb MEHIO COXpaHeHus / BbI30Ba;

B MeHIo «Tun» BblbpaTb «CSV>»;

B MeH «[OnuHa» BbibpaTb ASIMHY COXPaHAEMOro Maccmpa — 4acTb OTOOpaxaeMyl Ha 3KpaHe
ocumnnorpada «OTobpax.» UM NoNHy NamMaTb «MakCMMyM>»;

B MeHio «CoxpaHunTb» BblbpaTb HEOH6X0AMMOCTb 3anucu B dann BCoMoraTebHbIX NapaMeTpoB
«Bkn» unu n3 otkntoyeHne «BbIka»;

HaxaTb kHonky «Coxp» MOsiBUTCS MOAMEHIO yrpasneHus dannamu;

Co3paTb HOBYIO nanky mnau dann (CM. Bbilwe);

HaxaTb KkHoOMKy «[loATBepAnTb» ANA MNOATBEPXAEHUS BBOAA M 3anucn unum «OTMeHa» ans
OTMEHbl BBEAEHHbIX U3MEHEHUNA.

8.12 MeH10 yTUAMT

8.12.106wme PpyHKLNN MEHIO YTUIINT

HaxaTtb kHonky YTUJINTbI/UTILITY Ha nepeaHeln naHenun ocumnnorpada ANns Bbl30Ba MEHHO
YTUANT.

MeH10 YcTaHoBKMU KommeHTapuit

CraTyc

NHpopMaunsa o ctaTyce cucteme:

- UNC/I0 BKJIKOYEHUN NUTaHUSA;

- Bepcus BHyTpeHHero [10;

- BEpCMS anmnapaTHOM yacTu;

TN ocumnnorpada;

- CEPUNHbIN HOMep

[JNnsa Bo3BpaTa B OCHOBHOE MeHI M Ha)kaTb KHONKY «SINGLE»




3BYK

Bkn
Bbikn

BkntoyeHne \ BbIK/IlOYEHME 3BYKOBOIO COMPOBOXAEHUS
HaXaTusi KHOMOK

YacTtoTa

Bkn
Bbikn

BkntoyeHne \  BbIKIKOYeHUE OTO6pa)KeHM9| N3MEPEHUA
4YaCTOTbl B KaHaJle CUHXPOHU3aLlnn

A3bIK

Bbl6bop s3blka NoSb30BaTENbCKOrO nHTEepdenca.

Camokanunbpo
BKa

CamoTecTmpoBaHue annapaTHOM 4actm  ocuwuanorpada.
HaxaTb KHoONKy «CamokanumbposBka». OTCoeaAuMHUTbL BCe
NoAKOYEHNS OT BX0A4OB ocuunnorpada M HaxaTb KHOMKY
«SINGLE» pna 3anycka TectupoBaHus. [locne OKOH4YaHuA
TeCcTMpoBaHMsa 4719  BO3BpalleHUss B rJlaBHOE  MEHI0
ocumnnnorpada HaxaTtb KHonKky «SINGLE» euwle pas.

CamoTtecTtnpos
aHue

CamoTecTMpoBaHue knasumaTypbl ocumnnorpada, XKU nu
OpraHoB MHAMKauuu. HaxaTb KHonKy «CaMoTecTupoBaHue»,
NOSABUTCHA MOAMEHIO:

-Tect akpaHa (Screen Test). TectupoBaHme XKW. TMocne
Ha)xaTMa Ha KHOMKY <«TecT 3KpaHa» nocnegosaTenbHoe
Ha)xaTnuu Ha KHonky «SINGLE» npuBoAUT K NpOBepKe CMEHHbI
useta XKW ¢ nocnenoBaTesibHOCTM  KPaCHbI-3€eHbIN-
cuHun. Haxatme Ha kHonky <«RUN/STOP» npuBoanT K
BbIXOAY M3 TECTMPOBaHUS.

-Tect «knaBmatypbl (Keyboard Test). TecTtupoBaHue
KnasuaTypbl. [locne HaxaTus Ha KHOMKY <«TecT KnaB.» Ha
3KpaHe nMosABMASeTCs CXeMa pacrnosioXXeHus KHonok. [lpu
BPaLEHUN WM HaXaTUM Ha COOTBETCTBYIOLLME KHOMKW OHMU
OKpalnBaKTCA B 3efeHbl uBeT. HenmcnpaBHble KHOMKW He
M3MEHSAT LUBeTa. TpexKpaTHOe HaxaTue Ha  KHOMKY
«RUN/STOP>» npnBOANT K BbIXOAY U3 TECTUPOBAHUS.

- Tect noaceetkn (LED Test). lNocne HaxaTusa Ha KHOMKY
«TeCT CBA.» Ha 3KpaHe MOSBNAETCS CXemMa pacnosioXeHus
KHoOMoK. lNocnegoBaTenibHOE Ha)kaTue Ha kKHonky «SINGLE»
NpUBOANT K O4epeHOMY CBEYEHUI0 KHOMOK Ha KiaBuaType u
3epkanbHOMy oTo6paxeHuto Ha XKW. Tpu HeucnpaBHOM
noaceeTke KHoOMok, Ha XKW oTobpaxaeTcs 3eneHbIn LBET, a
KHOMKa He noacBeymBaeTcsd. Haxatne Ha  KHOMKY
«RUN/STOP>» npnBOAUT K BbIX04Y U3 TECTUPOBAHMUS.

3aaHnnuUSB

NnK
MpuHTEp

Bbibop pexuma pasbeMa USB pacnosoXeHHOro Ha Tbl1bHOWN
naHenu. MNpwn Bbibope «MK» Kk pasbemy nogkntodaetcsa [MK.
Mpu Bbibope «MpuHTEep» K pasbeMy noaknto4vaercs USB
NMPUHTEpP 4S9 Ne4yaTu 3KpaHHbIX Konuin. Tak e npu Bblibope
«Printer» akTuBmanpyeTca MNOAMEHIO HACTPOEK MpuHTepa
«HacTtpolika npuHTEpa».

O6HoBN
no

O6HoBneHue MO ocumnnorpada

Jon/KoHTp

Mcnonb3oBaHue ('TbYHKLl,VIVI AO0MNYyCKOBOIro KOHTpoO4

3anucb

Ncnonb3oBaHne yHKUMW pernctpatopa OCUMANOrpaMm WUam
TaK Ha3blBaeMmoro «LlndpoBoro MarHMTogoHa»

YCTaHOBKM
nopra

300
2400
4800
9600

19200
38400

Hactpoinkn uHTepderica RS-232 ana noakntoueHusa k [1K.
Mocne HaxaTusa Ha KHOMKY «YCTaHOBKWM MOpTa» Ha 3KpaHe
MosIBAISIETCA CMMCOK BO3MOXHbIX CKopocTen nepegaum 300,
2400, 4800, 9600, 19200 wn 38400 6oa. Heobxoanmmo
BblbpaTb o4y M3 CKOpOCTEN nepefayn. HaxaTb Ha KHOMKY
«Hasag» ans Bo3BpaTta B [M1IaBHOE MEHI YTUIUT.
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1 MuH.
2 MUH. o
5 Muh. HacTponkn  xpaHuTensa 3kpaHa. Ecnm ¢ opraHamu
10 MuH. ynpassieHns ocuunnorpada He nMpoM3BOASATCS HUKaKue
15 MuH. MaHUNynsuMmM, TO 3KpaH ocuunnorpada BbiKIOYaeTca An4
CoxpaH. 30 MuH COXpaHeHna pecypca namnbl noacBeTkn XKW. Ongd uBbIXO,D,a
1 Yac M3 3TOr0 pexuMma AOCTAaTOYHO aKTUBM3MpoBaTb Ntobon opraH
2 Uac ynpaBfeHNs - KHOMKY, Pperynsarop WM HaxXaTb KHOMKY
5 Uac «MENU ON/OFF»
Bbikn
PerncrpaTtop no3sonseTr NpoM3BOAUTb HernpepbiBHYK 3anuchb
Perucrpatop 3axXBa4YeHHOro CMrHana B CneuuvasnbHbli pa3fen BHYTpPEeHHEeN
namatn (6 Mb) nnm Ha USB-flash HocuTenb.

8.12.2dyHKLUMNA AONYCKOBOro KOHTpoOns

DYHKLUMS AONYCKOBOrO KOHTPOS [OMN/KOHTP MOXET OTC/EXUBATb U3MEHEHUS CUIHANO0B, cyas Mo
TOMY, HaXO0AUTCS NN CUTHaN BHYTPWU npeaonpenenédHoi 061acT Macky UM HeT.

Onsa Bxoaa B MEHIO AONMYCKOBOIro KOHTPOJIA Heo6xoaAnMO:

e Haxatb kHonky YTWIUTbI/UTILITY Ha nepegHen naHenu ocuwunnorpada, utobbl Bbi3BaTb
rnaBHoOE MEHKO YTUIINUT,

e Ha cTtpaHuue 3 mMeHto BbibpaTb «[1on/KOHTP» OTKPOETCS MEHI A0MYCKOBOro KOHTPONS:

BrnTect

IACT OMHME
ZH1

Cnen, CTp
MeH10 YcTaHoBKMU KoMmMmeHTapui
Bk TecT Bkn BkntoueHne \ BbIKNOUYEHME peXuMa TeCcTMPOBaHMSa MO MackaM
Bbikn [OMNYyCKOBOro KOHTpOSS
VICTOUHMK KAH 1 WCTOYHUK AN A0NyckoBoro KoHTpons (FoaeH/Het) KaHan 1
KAH 2 WCTOYHUK AN A0NYyCKOBOro KoHtpons (FogeH/Het) KaHan 2
’ 4 MpoBepka [AOMYCKOBOrO KOHTPOAS OCTAHOBMEHA, Ha)aTtb
KHOMKY ANs 3anycka
Onepauus = yAa Y
] WAET npoBepka [AOMYCKOBOrO KOHTPOMS, HaxaTb AAs
OCTaHOBKM.
OTo06pax Bkn BkntoueHue/BbIKIOYEHME oTobpaxkeHuns WHdopMaunm o]
MHGOPM Bbikn pe3yfnbTaTax AOMNYCKOBOro KOHTPOSsS
EpaK BkntoueHne \ BbIkNOUYEHNE BO3MOXHOCTU UCMOSIb30BaHMS pasbeMa
Bbixoza Fop,qu BNC Ha TbiIibHOV mMaHenun ans BbiBoAa MHGOPpMauUMM O pesynbTaTax
TECTUpPOBaHUSA
Cron Ha BK7 BkntoueHme \ BbIK/IlOYEHME BO3MOXHOCTM OCTaHOBKM cbopa
pazbeM BbIK1 MHpopMaunm npm obHapyXeHun HecoOTBETCTBUA Macke npu
MCrMoJsib30BaHMM A0MYCKOBOr0 KOHTPOsS
HacTtponk Co3gaHne HOBOM MacKM Wan U3MEHeHWe YCTAaHOBOK CyLeCTBYIoLWeNn
M Mackmu MacKMm.
Hazapg Bo3BpaT B rMaBHOE MEHI0 YTUIUT
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Co3paHue U coxpaHeHue Macku
[Ons co3paHnsa Mmacku Heob6xoanMo:
e BoWNTM B MEHKO AOMYCKOBOro KOHTPOsS (CM. Bbilwe);
e HaxaTb KHOMKy «Bkn TecT» Ans BK/AKOYEHMS pexumma TeCTMPOBaHUS MO MackaM W 4Tobbl

caenaTtb Macky BUOANMOWN;

e HaxaTb KHOMKy «HacTpoliku Macku» Ha nepeaHelr naHenu ocuunnorpada ANnsS Bbi30Ba MEHHO
CO3AaHUS MacokK:

MeHto YCTaHOBKMU KommeHTapuit
YcTaHOBKa ropuM3oHTanbHOro gonycka ¢opmbl curHana, no gopme
Macka X *'} CUrHasna oT BblbpaHHOro McTtouyHwuka. lNpegenbl peryampoBku OT
e H <X div> 0.04 peneHunsa no 4.00 nenexHunsa
:( L) YcTaHoOBKa BepTMKanbHOro gonycka ¢opMmbl curHana, no dopme
MaCKaa Y <Y div > CUrHana ot BblbpaHHOro MCTOYHMKa. lNpeaenbl perynMpoBku  OT
0.04 peneHuna no 4.00 geneHuns
C03ﬂlﬁTb Haxxatne Ha KHOMKY co3aaeT MacKy WM BHOCUT U3MEHEHMUS B yxXe
MacKy CYLLECTBYIOLLYIO MacKy
:4 Bbi6op MecTa xpaHeHus dalina Macku.
BHYTD - BHYTp — BHYTpeHHue qaévmm }
MecTtQ coxp BheL BHew - BHewHue dannbl (MeToamka coxpaHeHus dansioB He
a BHelwHee USB-yCTpONCTBO aHanorM4yHoO npoueaype onnmcaHHomn ans
3anucu  @arnnoB oOnNuUCaHHbIX B pa3sgene «3anucb \ Bbi3oB
H ocumnnorpaMmMm mn npodpunen»)

e  HaXaTWMeM Ha KHOMKKM «Macka X» «Macka Y» U MHOrodyHKLMWOHAIbHbIM PEry/ISTOPOM
YcTaHOBKa Ha nepeaHer naHenu ocuunnorpada co3gaTb ropM3oHTaNbHble U BEPTUKAJIbHbIE

[OMYyCKH;

e HaxaTtb kHonky «Co3aaTb Macky»;
e Bbl6paTb MECTO XpPaHEHUS MAacKM HaXXaTUMEM Ha KHOMKY «MecTo coxp»;
e Ha BTOpOi1 CTpaHMLE MEHI0 HaXaTb KHOMKY «Coxp».

3anyck npouecca AONyCKOBOIro KOHTPOJis

[ns 3anycka A0OMyCKOBOrO KOHTPOAsA HeobxoaMMo:

e BONTW B MEHIO AOMYCKOBOrO KOHTPOAS (CM. Bblilwe);

e HaxaTb KHOMNKY «Bkn TecT» A5 BKAKOYEHNE pexunma TeCTUPOBaHMSA MO MackaMm U 4Tobbl

caenaTtb Macky BUOMMOWN;

e Co3gaTb Macky Ans AOMNYCKOBOro KOHTpons (CM. Bbilwe);
e HaxaTtb KHonky «Onepaunsa» TeCTUpOBaHUA NO Macke.

Ysicao oTépakoEok

rrcmo rogHEIX
O CLIELTLIIOT ) AMM

() 6mree Y1ic 10

O CIELTLIIOT Pakivi

Macxa

Brntect

[ACTOHHKE

CInepaumMa

Cnen CTp

j

Puc. 8-27 Bupa skpaHa AOMNYCKOBOIro KOHTpons

OcTaHOBKa Npouecca 4OMNYCKOBOro KOHTPOA:
e [1na OCTQHOBKW AOMYCKOBOrO KOHTPONS HaxaTb KHOMKy «OnepaTop» A0 MOABMEHMA CMMBONA

D .
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° Onsa BbiIxoAa U3 pexuMma A0MNYCKOBOrO0 KOHTPOJIA HaXaTb KHOMKY «Bkn Tect» 00 nosBneHus
cuMmBoOna «Bbik».

MoaknioueHune k Bbixoay AOM. KOHTP.

Boixog AOM. KOHTP., pacnonoXeHHblh Ha 3agHen Hanenu ocuunnorpada, MMeeT OMNMTUYECKYH
pa3Bsa3ky. [Ons paboTbl C HMM MOSb30BaTeN cneayeT MNPOCTO MOAK/OYUTL K HEMY COBCTBEHHYIO Lenb.
MakcuManbHass cuia TOKa B NOAK/OYAEeMOM uUenu He AosmkHa npeBbiwate 100MA, MakcMManbHoe
HanpshXeHne He A0/MKHO npeBbiwatb 400B. ONTMYECKU M30NMPOBAHHLIN BbIX04, MCMOSb3YEMbI B AAHHOWN
cepumn ocumnnorpadoB, NO3BONSIET NOACOEAMHATLCS K MOJSIb30BaTENIbCKON Lenn 6e3 yyéta nonspHoOCTy.

Mopsaaok nogkntoyeHusa Kk pasbemy AOMN. KOHTP. npueBeaeH Ha pucyHke 8-28.

|
|
. |
[ |
]
: |
' | ()
¢ I<100mA | rhel
2 . 3 " i
------ . A, l -' | .. hl
¥ BHYTPEHHERA CxemMa ; 4 V<400V : | | I |
------ i -
: | BMNC pastem
L BNC pastem |
! |
. | PEKKOMEHAOBAHHARA CHEM3 NOAKIKYEHHS
[
120NMPDEEH DATHYBCKK
Puc. 8-28

8.12.3 ®dyHKuUMA perucTtpaTtopa ocuyuanorpamm (3AIMNUCD)

Peructpatop ¢dbopM curHana MOXeET 3anucbiBaTb (GopMy BXoAHbIX curHanoB KaHanoB 1 m 2 c
MaKcuManbHOM AnauHon 3anucu 2500 kagpos (ocumnnorpamm). Peructpatop M03BOMASET 3anucaTtb
«bbICTpble» CcUrHanbl U MeasIeHHO WX BOCMPOU3BECTM WKW 3anucaTb «MeasieHHble» (A0 1000 cekyHA)
CUrHanbl n 6bICTPO MX BoCcnpousBecTu. Peructpauusa MoxeTt 6bITb akTMBMpOBaHa BbixogoMm AOIM. KOHTP.,
yTto genaet GYHKUMIO O0COB6EHHO MOAEe3HOW AN9 MNOoJlyd4EeHUS aHOMasibHbIX CWUrHanAoB B AJUTENbHOM
nocnegoBaTenbHOCTM 6e3 HenocpeaCTBEHHONO BU3yaslbHOMO KOHTPOA.

Onsa Bxopa B MeHo Perncrparop ¢opm curHana Heo6xoamMMmo:
e HaxaTb kHonky YTUWIUTbI/UTILITY Ha nepeaHen naHenun ocunnnorpada, 4tobbl Bbi3BaTb
rNaBHOE MEHIO YTUINUT;

e Ha cTpaHuue 3 MeHto BbibpaTb «3anncb» OTKPOETCS MEHI0 permcrpatopa
YMOTHaHNIO HaXoadalweecd B NMNOJTIOXKEHNN «BbIK1» - BbIK/THOYEHO.

Pernctpatop ¢opM curHana umeet Tpu pexmma paboThbl:
1. BbIKNOYeHo;
2. 3anwuceb;
3. BocnpousseneHue.

3anucb ocuuIJIOrpaMM B perucrparop

[ns ncnonb3oBaHMS perncrtpatopa Ans 3anucu ocuuanorpamMm Heobxoammo:
e Bolitn B MeHto Peructpatop ¢opm curHana (CM. Bbilwe);
e HaxumaTtb KHOMKY «Pexum» fo nosiBneHms Hagnucu «Record» (3anuceb);
e [losSIBUTCS MEHIO 3anMcK B perncrpaTop:

MeH10 YcTaHoBKMU KoMmMmeHTapui

Bbibop ucTouHMKa ans 3anucu B perncrtpatop Kanan 1
Bbi6bop McTouHMKa ansa 3anucm B pernctpatop KaHan 2

KAH 1
MCTOUHMK KAH 2 Bbibop peXxMMa [0MyCKOBOrO KOHTPO/SS B KAayeCTBE MCTOYHMKA 3anucu B
P/F-OUT permctpatop. a8 AaHHOroO BMAa@ WCTOYHMKA BO3MOXHbl ABa pexuMma

3anmncu6 3anucb FogHoro curHana, 3anucek bpak curHana.
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4 YCTaHOBKa MHTepBana BpeMeHN Mexay 3arnucbio KagpoBs.
MHTepBan
< 100 ms> |B03MOXHO yCTaHOBUTb MHTEepBan 3anucu B npegenax ot 1,00 mc go 1000 ¢

YcTaHOBKa KOHEYHOro kagpa 3anmcu. BO3MOXHO YCTaHOBUTb KOHEYHbIN
KoHeu. 4 Kagp B npegenax ot 1 go 1000.
Kaap <1> Bboibop kKOHeuHOro kagpa 1, o3HadaeT, 4yTo 6yaeT 3anucaHa TONbKO OAHa

ocumaaorpamMmma.
Onepaums . . NpeT 3anmcb ocuMniorpamMm B permcrpatop

. . Perncrpatop HaxoanTCs B pexXunMe OCTaHOBKM

Ha)kaTneM Ha KHonKy «MCTOYHMK» BbI6paTb UCTOYHWUK 3amnuncu;

HaxaTb KHOMKY «WHTepBan» U peryisaTopoM YCTaHOBKA YCTaHOBUTb BpeMS MexXAy 3anucbio
KaapoB;

Ha)xaTb kKHOMNKy «KoHeu.kaap» W perynsTopoM YCTaHOBKA YCTaHOBUTb YMC/O 3amnuUCbiBaeMbIX

KaZpoB;
|

Ha)xaTb KHOMKY ANS Ha4yana 3anucu B perucrpaTop;
Mpn OOCTUXEHUU KOHEYHOro 3aA4aHHOro Kaapa NpouM30oMAEeT OCTaHOBKA 3amnucu, UHAMKATop

«Onepaums» CMEHUTCA Ha . M Ha WHAMKATOpe MosIBUTCA Haanucb «Record Wave
Success» (3anucb ycnewHa);

Ecnn oo MOMeHTa OKOHYaHMS 3annucyM NPoM3BECTM MPUHYANTENBbHYO OCTaHOBKY permcrpaTtopa
HaXxaTMeM Ha KHonky «Onepauus», TO 3annCb MNPEKpaTUTCs, BCE OCUWMSIOrpaMMbl 6yayT
yAaneHbl 6e3 3anMcuM M CYETYMK OCLUMANOrpaMM Ha 3KpaHe ocumnnorpada obHynutcs (cm.
puc. 8-29).

CYeTYHE 0CIEULIOTPAMM

[ACTOHHME
ZH1
[ HTRREAN

H.OHed kaap

©

1
CnepaLuma

CHL £14E8m!.)

Puc. 8-29

BocnpousseaeHue oCUMANIOrPaMM U3 perucrparopa
[lna Bocnpou3BeaeHUs NpeaBapuUTeNibHO 3anmncaHHbIX OCLUAMIOrpaMM 13 NamMaTn Heo6XoaMMo:

BoiTn B MeHio Peructpatop dopmM curHana (CM. Bbilwe);
HaxumaTb KHOMKYy «PexuM» Ao nosBneHus Haanucu «Bocnp» (BocnpousseaeHue);
MosiBUTCA MEHI0 BOCNpPOU3BEAEHNA U3 perncrpaTtopa:

MeHto

YcTaHoBKMU KommMeHTapui

Onepauus

. NpeT 3anmncb ocumaiorpaMm B perncrpatop

Perncrpatop HaxoaAuTCs B peXMMe OCTAaHOBKM
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LD =2 - BLi60p KOMbLIEBOr0 pexuMa BOCNpou3BeseHUs

PexxBocnp b
}—r. — N Bbi6op pexnuM oa4HOKpaTHOrO BOCNpPOU3BEAEHNS

NHTepBan B0O3MOXHO yCTaHOBUTb MHTEPBAJ BOCNPOM3BEAEHUS B Npeaenax ot

U YcTaHoBKa MHTEPBA/la BPEMEHN MeEXAY BOCNponsBeaeHNEM KaapoB.
00 ms> 1,00 Mc a0 1000 ¢

YcTaHOBKa Ha4yalbHOro Kagpa BocnpousseaeHnsa. Bo3MOXHO
Hauan kagp

YcTaHoOBKa TeKyulero Kagpa BocnpomssegeHnsa. Bo3MOXHO
YCTaHOBUTb TEKYLIMA Kaap B npegenax ot 1 go 2.500.

DTOT peXxuM rno3BoSISeT peryasaTopoM YCTaHOBKa BbibpaTb pyyHOM
peXMM NPOCMOTPa KaapoB M OCTAaHOBUTb MPOCMOTP Ha BbIBpaHHOM
Kagpe

¥

<1> YCTaHOBUTb HauvasbHbIM Kagp B npeaenax ot 1 go 2.500.
2P
1

Tekyw Kagp

YCcTaHOBKa KOHEYHOro Kagpa BoCcrnpousseneHns. BoamMoxHo
YCTaHOBUTb KOHEYHbIN Kaap B npegenax ot 1 go 2.500.
KoHeu kaap Y Bbibop 04HOr0 3Ha4YE€HUS HA4YaNbHOro M KOHEYHOro Kaapa,
1 O3HauaeT, yTo 6yaeT BoCnpousBeaeHa TO/IbKO O4HA

ocumMnnorpaMma.

Hazaa Bo3BpaT B rnaBHOE MEHIO yTUAUT

e HaxaTb KHONKY «PexBocnp» n BbibpaTb TMN BOCNpPOU3BEAEHNSA U3 perncrpatopa -
OAHOKPATHbIN OT Ha4yaNbHOro A0 KOHEYHOro Kajapa MM KOoJibLEBOWA;

e HaxaTb KHOMKY «/IHTepBan» n perynsatopoMm YCTaHOBKa YyCTaHOBUTb BOCNPON3BEAEHUS
Mexay 3anucbio Kagpos;

e HaxaTb KHOMKY «Hauan Kagp» n peryasatopoM YCTaHOBKA YCTAaHOBUTb HayaslbHbIMN
BOCMPOM3BOAUMBIN Kaap;

e HaxaTb KHOMKY «KOHEeY Kagp» M perysisaTopoM YCTaHOBKa YCTaHOBUTb KOHEYHbIMN
BOCMPOM3BOAUMBIN Kaap;

e HaxaTb KHOMKY ANa Hayana BOCMpPOU3BEAEHUS U3 perncrtpatopa;

e [pu AOCTMXEHUN KOHEYHOro 3a4aHHOro Kaapa, npu Bbibope pexuma "_'., npousonaet
OCTaHOBKa 3anucu, nHankatop «Operate» cMeHUTCA Ha .;

e Bo BpeMs BocrnpousBeAeHUss U3 perncTtpatopa BO3MOXHO U3MEHSATb MHTEpBas
BOCMpPOM3BEAEHNS U TUM BOCNPOU3BEAEHUS, 3HAUYEHME HAYalbHOrO M KOHEYHOro KaapoBs
N3MEHUTb HENb3A.

MpuMmeuaHume: 1. kHonkon MYCK/CTOMN/START/STOP Ha nepegHen naHenu ocuunanorpada
MO>KHO TakKXXe HayaTb 3aHOBO WM NPOAOCIXKNTE oTo6paxeHue hopMm curHana.
2. Ocumnnorpammsbl, 3anucaHHble B permcTpaTop, He MMeKT SHEProHe3aBUCUMOM
namMsT N NpuU BbIKIOYEHUM NUTaHUS ocumnnorpada éyayT yaaneHso.

8.12.4 HacTtpoiikn npuHTepa

MNpu BbI6Ope 3HaueHUs «IpuUHTEpP» B MMaBHOM MEHIO YTUIUT aKTUBU3UPYETCSA KHOMKAa NOAMEH!0
HacTpoek npuHTepa «HacTpoika npuHTepa». Mpun HaxaTuUM Ha KHOMKY «HacTpoWka npuHTepa» BbIBOAUTCS
MEHI0 HaCTPOWMKW MpUHTEpa:

MeH10 KommeHTapuit
YepH 3KOH. Bkntouenune (On) \ BbikntoyeHue (Off) BO3MOXHOCTM COXpaHEHUS YepHOoro
KapTpuaxa npuHTepa
Bbibop pacnonoxeHne pucyHka Ha bymare:
Moanoxka MopTp. - NOPTPETHbIN
JlaHgw. - naHawadgTHbIN
Pasm. bym. Bbibop pasmepa 6ymarm
MporpaMmmMmmpoBaHue Ha3HadeHns KHOMKK Print Ha nepeaHen naHenn
KHMeyvaTtn ocumnnorpada:
MNeyaTb —NeyaTb SKPaHHOW KOMWM Ha MpUHTEpe
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Coxp. N306p. — coxpaHeHnM a3KpaHHOW Konun B arn Ha BHewHeM USB-
YCTPOICTBE

Pasmep n306p |Bbibop pasmepa naobpaxxeHus npu neyatm
Tun 6ymaru Bbibop TMna 6ymarm

Kau-Bo
Bbibop kauecTBa nevyatu
neyaTtu
ID nevaTtwn YcTaHOBKM naeHTudukaTopa nedaTtum

8.12.5 ®yHKUMA perucTpaTtopa B peasibHOM BpeMeHM

Perncrtpatop B peanbHOM AOCTyneH Tosbko B Mmogensax AKWUM-4115/1A, AKWUM-4115/2A, AKUM-
4115/3A, AKNM-4115/4A, AKUM-4115/5A.

Perncrtpatop B peasbHOM BpEMeHM NO3BOASIET MPONU3BOANTb 3aNMCb OCLMAIONPAMM BO BHYTPEHHIO
namatb ocuunnorpada (6 MB) mnm USB-Flash HocuTenb. 3anucb Npou3BOAUTCA B pEXMMe peanbHOro
BPEMEHW He MpepbIBHO, A0 3anofiIHeHUs namaTtu npubopa mnu flash HocuTens, NMbo A0 HaXaTus KHOMKM
Crton. B panbHenweM COXpaHEHHY BO BHYTPEHHIO MaMATb 3anmMcCb  MOXHO  BOCMPOU3BECTU
HenocpeacCTBEHHO Ha aKpaHe ocumnnorpada. Tak Xe COXpPaHEHHYI BO BHYTPEHHIO MaMATb 3aMUCb MOXHO
ckonupoBaTb Ha USB-Flash HocuTenb ana nocneaywowero aHanmsa AaHHbiX. Ecnn 3anucb nposoawnach
HenocpeacTBeHHO Ha USB-Flash, To no okoHuyaHuto 3anucm co3gaetcsa dann dopmata CSV KOTOpbIA MOXET
6bITb MCMONB30BaH AN AanbHeKnwero aHanusa cobpaHHbIX AAHHbIX.

PexxuM permcrpatopa B peanbHOM BpeMeHW AOCTyMneH TOSbKO Korga ocuwaniorpad Haxoautca B
pexume Roll (Ha meaneHHbIX pa3sBepTkax - oT 100 mc/gen go 50 c/gen).

Mpu HaxxaTnn Ha KHOMKY «PerncrpaTop» BbIBOAUTCS OCHOBHOE MEHI0 JJ@aHHOro pexuma:

MeH10 KommeHTapui
3anucb lMepexon B pexuM 3anmcu curHana
BocnpousseneHue |[lepexod B MEHIO BOCNPOM3BEAEHMSA 3aNMCAaHHOIo curHana
HacTtponku lMepexon B MEHIO HAacTpOeK 3anmcu U BOCNpon3BeLeHuns
Hazapg Bo3BpaT B rnaBHOE MEHI0 YyTUIUT

Sanvck

Bocnpownze.

Hactpoikw

CH1 #146ml)

Puc. 8-30 OcHoBHOe OKHO Perncrpartopa

3anuch ocuuasiorpamMMm B permcrpartop

[na ncnonb3oBaHus perucTpaTopa 4as 3anuvcu oCUUANOrpaMM B peasbHOM BpeMeHu Heobxoanmo:
BonTtn B MeHI0 PernctpaTop peanbHOro BpeMeHu (CM. Bbilwe);

Ha>xuMaTb KHOMKY «3arnuncb»;

MNosABMTCHA MEHI0 3anNUCKU B perncrpartop:

MeHto KomMeHTapwuii
Crapt Hauano 3anuncu curHana
BocnpousseneHue |lepexos B MEHKO BOCNPOM3BEAEHUS 3aMMCAHHOIN0 cCMrHana
Konus

MamMaTb — 3anNncb NPOM3BOAUTCS BO BHYTPEHHIOK NamsaTb ocumnanorpada (6 Mb);
USB-Flash - 3anucb npon3BoamTcsa Ha BHewHUn USB HakonuTens.
Haszap Bo3BpaT B rMaBHOE MEHI0 YTUIUT

CoxpaHeHune B
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Mepen Ha4vanoMm 3annucu Heob6xoaMMo BbIbpaTb MECTO COXPAHEHUS: BHYTPEHHSS NaMsaTb UK
BHELWHWA HaKoNuTenb;
HaxxmMute KHonky «CTapT», HAa4YHeTCHA NpoLuecc 3anucu.

Hummarop epemenm

3 A

Hummcarop ocTaBmeroca
BpeMeHIH I 3AIECH

JCTaHOEWTL

Mayza

CHL F14@ml

Puc. 8-31 OkHo Perncrparopa B pe>xxuMe 3anucum

MNpy HeobxoAMMOCTM Ha BpeMs MNpepBaTb Ha BPEMs 3anWCb HaXMUTE KHonkKy «[laysa», ans
BO306HOB/IEHUSI HAXXMUTE KHOMKY «MpoAoc/IXUTL»
[Ns OCTaHOBKM 3annUCu HaXXMUTe KHOMKY «OCTaHOBUTL»

BocnpousseaeHue ocuuJIorpaMm U3 perucrpatopa

,D,J'IFI BocnpounssengeHnA 3annucaHHomn ocumnnnorpaMMmbl HaXMUTE KHOMKY <<BOCI'IpOVI3B.>> n3 rnaBHOro
MEHIO perncrpatopa uan B MeHto 3anuchb.

Ocuunnorpad nepenaeT B peXXnUM BOCNPOU3BEAEHNA U 0TOBpa3nTCca cneayllee MeHio:

MeH10 KommeHTapui
Bocnpowuss. BocnpousseaeHue 3anncaHHOro cMrHana;
Cron OcTaHoBKa BOCNpou3BeAEeHUS 3aNMCaHHOro CUrHana
Mpeablgywmi BocrnpouseecTtu 3anmcb cHavana
Cnepyrowmnii YckopeHHOoe BOCNpomn3BeaeHMne 3anncaHHom oCLMAIorpamMmmbl
Hazapg Bo3BpaT B rnaBHOe MeHI0 perncrparopa
Ons pgoctyna K HacTporkaM Permcrpatopa HaXMuTe KHoMnky «Hactponku». [10oSBUTCS MEHHO
HaCcTpoeK perucrpaTopa:
MeH10 YcTaHOBKMU KommeHTapui
MonHbIN 3KpaH B nonHoskpaHHOM pexuMe ocuusiorpaMmbl € KaHana 1 un 2
oTobpa)xarTca B O4HOM OKHe
Bua PasaenbHbIn B pa3genbHOM pexuMme aKpaH pas3fensercd Ha ABe yacTu: KaHan 1
oTobpaxaeTcs B BEpXHEN 4acCTu, KaHan 2 oTobpaxkaeTcs B HUMXHEN
yacTu.
HenpepbIBHbIN HenpepbiBHas 3anucb. [lpyM  MNOAHOM  3anojlHEHME  MNaMAaTU
(BHYTpEHHEN WM BHeELWHeW) 3anncb aBTOMaTMYECKM Ha4dnHaeTcs
3anuceb CHauvana.
OaHoKpaTHbI B oAHOKpaTHOM pexuMme 3anucb npekpawaeTcsa npu 3anoHEHUU
namMsaTu.
Mo Toukam HenpepbiBHOe BOCMpou3BeAeHME 3anuWCaHHOrO CUrHasa CrieBa
Bocrnpowuss. Hanpaso.
Mo kappam BocrnpousseaeHne 3anncaHHoro curHana nosKpaHHo.
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9 MNOBEPKA NMPUBOPA

YTBEP>XAIO

Pykosoautenb NN CUN - 3amecTtutens
AvpekTopa

dBY «lMNeH3eHckun LICM>»

A.A. [laHunnos

« » 2012 r.

HacTosiwlas MeToaukKa MOBEpKM pacnpocTpaHsaeTcs Ha ocuunnorpadbel umdposbie AKNM-4115/X,
AKWNM-4119/X (manee - ocuunnorpadbl) npeaHasHayeHbl AN wuccnenoBaHus ¢GOpPMbl U M3MEPEHUN
aMMNNUTYAHbIX U BPEMEHHbIX MapaMeTpoB NEePUOANYECKNX N HENEPUOANYECKUX SNTEKTPUYECKUX CUIFHANOB B
nonoce yacrot: 0..300 MIy, npoussoactBa dupmbl «SIGLENT TECHNOLOGIES CO., LTD» (Kutait) n
yCTaHaBAMBaeT MeToAbl U CpeAcTBa X NEPBUYHOM U NepMoamnyecKoin NoBEpPOK.

NHTepBan Mexay noBepkamu (MeXmnoBEpPOUHbIA MHTEPBa) — OAMH roA.

9.1 Onepauuu NoBEepKM

10.1.1 Mpn nNepBUYHON U MEPUOANYECKON MOBEpKax ocuuinorpadoB BbIMOMHAKTCS onepauuu,
yKasaHHble B Tabnuue 1.

10.1.2 TMpu nonyyeHmn OTpULATENbHbLIX pe3ynbTaTOB MNpU BbINOAHEHMUM n6ON K3 ornepauun
noBepka npekpalwaeTtcs n ocumnnorpad bpakyeTtcs.

Tabruya 1
Homep nyHkTa
HauvnMmeHoBaHue onepauuu AOKYMEeHTa no
nosepke

BHeLWHNI ocMOTp 9.7.1
Onpob6oBaHune 9.7.2
KannbpoBka 9.7.3
[NpoBepKa MEeTPOIOrMYECKMX XapaKTEPUCTUK: 9.7.4
MpoBepka OTHOCUTENbHOM MOrpeLHoCTH 9.7.4.1
KO3 dunuMeHTa OTKIOHEHUS
MpoBepka NoNOChl NPONYyCKaHUA KaHanosB 9.7.4.2
ocumnnnorpada
MpoBepka BpeMeHM HapacTaHUs NepexoaHomn 9.7.4.3
XapaKTEPUCTUKU NMepMOaNYECcKOro CurHana
MpoBepka OTHOCUTENBbHOW MOrpeLHOoCTH 9.7.4.4
KoadbduuneHTa pa3BépTku

9.2 CpeacrtBa noBepku

10.2.1 MNpu npoBeAeHUN NOBEPKU AOMKHbI MPUMEHATLCS CPeACTBa NOBEPKU, yKa3aHHble B Tabnuue
2.

10.2.2 [onyckaeTcs NpUMeHATb Apyrne cpeacrtBa uM3MepeHun, obecneumBamolimMe U3MepeHue
3HAYEeHUN COOTBETCTBYIOLMX BENUYNH C TpebyeMol TOYHOCTbIO.

10.2.3 Bce cpeactBa MNOBEPKW AO0/MKHbI ObiTb MCMpaBHbl, MOBEPEHbl U WMETb AelCTBylolmne
cBmaeTenncTBa (0TMETKU B pOopMysipax uam nacnoprax) O noBepke.

Tabruya 2
Homep nynkra HanmeHoBaHuUe M THI PEKOMEH/1YeMBbIX CPeJCTB MOBEPKH,
MEeTOMKHU MeTPOJIOTHYecKHe XapaKTePUCTHKH
MOBEPKH
9.7.2 Kamubparop ocummnorpados umnyibcHbiil U1-9;
9.7.4.1 30 MxB — 100 B, 8U= +(2,5:10° U+3 mkB);
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9.74.2

0.7.4.4 I'eneparop cUTHAIOB BBICOKOYACTOTHBIN ['4-176

muara3oH gactoT (0,1 — 1020) MTI'u, 6f=0,000015%;
Jyana3oH ycTaHOBKH ypoBHs | MkB -1 B
9.74.2 Barrmerp nmororniaemoii momHocTr M3-51; (0,02 - 17,85) I'Ty,
JMaTa3oH U3MEPEHUI (10'4 —0,01) Br;
ocHoBHas norpentHocTh O 4 % (0-12) I'T'n,
9.74.3 [eneparop wucnbITaTeabHbIX UMITYbCoB M 1-15; 14,=0,25 He
[Tpumedanue. Jlomyckaercst 3aMeHa yKa3aHHBIX CPEJICTB MMOBEPKU Ha JIPYTHe, 00SCIICUHBAIOIINE
TpeOyeMyI0 TOYHOCTD

9.3 TpeboBaHuA K kBaimcmkKauum nosepurenen

10.3.1 K npoBegeHUo MNOBEpPKM MOryT ObiTb AOMNyLWEHbl Jfnua, aTTeCTOBaHHbie B KadecTBe
noBepuTens U uMerLme npakTUYecKmnin onbiT paboT B 061aCTN 3N1EKTPOTEXHNYECKUX N paanoTEXHUYECKUX
N3MEPEHUN.

9.4 Tpeb6oBaHusa 6e3onacHOCTH

10.4.1 TMpwn npoBegeHMM MNOBEPKM [OMKHbI cobnogatecss Bce TpeboBaHumss 6Ge3onacHOCTM B
cooTtBeTcTBUM € TOCT 12.3.019-80.

9.5 Ycnosus NoBepku

10.5.1 lpu npoBeneHUn rMoBEPKM AO/IKHbI CO6/1I0AATLCS CAEAYIOUINE TPEOOBAHMNS:

- Temriepatypa okpyxarLjero sosgyxa, °C 20 £ 5;

- OTHOCUTE/IbHasl BJIa>XHOCTb Bo3jgyxa, % 30 - 80;

- atmocpepHoe pasnerHune, klla (MM pT. CT.) 84-106 (630 - 795),
- yacrorta nuTtarmoujen cetu, 'y 50,0 £ 0,5;

- Harnpsi>XeHue rnuTarLLer CeET NEPEMEHHOIO Toka, B 220,0 £ 4,4.

9.6 TloaroroBka K NoBepke

10.6.1 MoBepuTenb AOIXKEH U3YUYUTb PYKOBOACTBO MO akcrnnyaTauum (P3) noBepsiemoro npubopa u
NCNOSb3YEMbIX CPEACTB MOBEPKMU.

10.6.2 TloBepsemMbin npubop M MCNONb3yeMble CpeacTBa MOBEPKWU AOSMMKHbl ObiTb 3a3eMsieHbl U
BblAEpP>XaHbl BO BK/IIOYEHHOM COCTOSIHUM B TE€YEHME BpEMEHMU, YyKalaHHoro B P3.

9.7 [MpoBeaeHue NoOBEpPKM
9.7.1 BHewWwHUI oCMOTp

Mpn npoBeaeHUM BHELWHero OCMOTpa AO/KHO O6blTb YCTAaHOBMEHO COOTBETCTBME MNpPOBEpPSeMoro
npubopa cneaywwmm TpeboBaHUAM:

- KOMMNeKTHoCTu npubopa B COOTBETCTBMM C PYKOBOACTBOM MO 3KcChjayaTauuu, BKJO4as
PYKOBOACTBO MO 3KCMyaTauMn U METOAUKY MOBEPKU;

- He AO/MKHO 6blITb MeXaHMYECKUX MOBpPEeXAEHUN Kopnyca, MMLEBON NaHenu, opraHoB ynpasneHus,
XKW akpaHa, BCe HAaANUCKU Ha NaHenax AONXKHbI 6bITb YETKMMU U ACHBIMU;

- BCE pasbeMmbl, K/IeMMbl U U3MEpUTENbHbIE NMPOBOAA HE AO/KHbl UMETb MOBPEXAEHUA U AOSKHbI
6bITb YNCTbIMU;

Mpu Hannumn pgedekToB NosepsieMblin Npubop 6paKkyloT N HAaNPaBASOT B PEMOHT.

9.7.2 Onpo6oBaHue
Onpo6oBaHuMe NpoBOASAT NOCNEe BPEMEHM CaMOMNporpesa, paBHOro 15 MuH.
MpoBepstoT pabotocnocobHocTb XKKW, Anana3oH nepemMelleHns NMHUM pa3BepTKU N0 BEPTUKaNW.

Mposepka paboTbl OpraHOB perynmpoBkn KOIHODULMEHTOB OTK/IOHEHNS U Pa3BEPTKU OCYLLECTBSAIOT
nyTém nogaum c kanubpatopa WM1-9 umnynbcoB yactotonm 1 kly m HanpsixeHnem 6 B nooyepénHo Ha
KaxAabl U3 KaHasnoB noBepsieMoro ocuunnorpadga. Cxema coeanmHeHus nNpubopoB npuBeaeHa Ha pUCYHKe
1.

KoadhdunumeHT pasBEPTKM ycTaHaBnuealoT paBHbiM 1 mS/DIV. [lNepekntodatenem <«Bonbt/Oden»
yCTaHaBAMBalOT pa3Mep n3obpa)keHus paBHbIM LWECTU AeneHnsaM wkanbl XKKW no Beptukanu. Habnwoaatot
Ha 2kpaHe XKW pecate nepuogoB curHana. YMeHbwas @UKCMpPOBaHHOE 3HayeHue KoadduumeHTa
pa3BépTkn ocumnnorpada, HabnoaalT yBenMYeHMe LWUPUHbI U306paxeHns MMMyJbCOB Ha 3KpaHe.
YBenumumBass (GpUKCMpPOBaAHHOE 3HayeHue KoadduuMeHTa OTKIOHEeHUs, HabnaalT YMEeHbLUeHMEe BbICOThI
n3o6paxxeHmns MMMNyabCoB Ha aKkpaHe XXKU.
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Mpn npoBeaeHuMn onpoboBaHMSA  BbINOJHSIOT COOTBETCTBMS
nporpaMmMmHoro obecneyeHuns».

Onepauusa «lMoaTeepxaeHne COOTBETCTBMS MPOrpaMMHOro obecneyeHmss» COCTOMT B ornpeneneHue
HOMepa Bepcumn (MAEHTUPUKALUNOHHONO HOMEpa) NporpaMMHOro obecneyeHus;

CBegeHuss o Homepe Bepcun (MAeHTUGUKAUMOHHOM HOMepe) nporpaMMHOro obecnevyeHus
«lMporpammHoe obecneyeHne ocuunorpados uudpoBbix cepun AKUM-4115/X, AKUM-4119/X»
npeacTtaBneHbl B nyHkTe «Bepcua MO» okHa «CraTyc» (KHOMKW «YTunmTel» > «CtaTtyc») (cMm. puc.l).
Homep Bepcun (MAeHTUAOUKAUMOHHLIA HOMep) TrMporpamMMHOro obecneyeHmss Ha pucyHke 1 -

«1.01.01.25R11».

onepaunto  «lMoaTBepxaeHue

Wicno 3anyckos
4
BepeuallO
1010125R11
ANnapapaTHan Bepcua
2-f0-0.12
Twn oo,
AKIP-4119/4
Cepritnii N
00004110093

"Haxmure knorky OHOKP amA suikoad”

PucyHok 1

Pe3ynbTaT noaTBEpXAEHUSA COOTBETCTBMSA MPOrpaMMHOro obecneyeHns cuMTaeTCs MOJIOXKUTENLHbLIM,

€Cnn NnofyYyeHHble naeHTUdUKaUNOHHbIe AaHHble IO CU (Homep Bepcun (MAEHTUDUKALWMOHHBIN HOMeEp)
nporpamMmHoro obecnevyeHmns) cCOOTBETCTBYIOT yYKa3aHHbIM B Tabnnuax 3 - 5.

Tabauya 3
Undposoit Anroputm
HanMeHoOBaHMe nporpaMMHOro Homep sepcuu MAEHTU]MKATOP BbI4YUCJ/IEHUA
o6ecneyeHus (vpenTndunkay nporpaMMHOro ndposoro
MOHHbIN obecneueHuns unepp
(MpeHTdpnkaumoHHoe naeHTndpukarto
HaMMeHOBaHMWe NporpaMMHoOro HoMep) (xouTponbHas pa
ob6becneueHunn) nporpaMMHoro cymma nporpaMmMHOro
obecneueHun MCMNOJIHAEMOro 6
kona) obecneueHusn
MporpammHoe obecneveHune
ocumnnorpados UMbpPOBbLIX CEPUN 1.01.01.25R11 %isgf;efg;gzg?gg;g md5
AKWNM-4119/X
Tabnuya 4
Undposon Anropuntm
HanMeHoOBaHMe NporpaMMHoOro Homep Bepcumu MAGHTU]MKATOP BblYUCJIEHUSA
o6ecneuenus (npentTndmkay nporpaMMHOro ndpoBoro
(MWpenTnpmkaymoHHoe MOHHBLIA o6ecneuenns u:eu'rsdmxa'ro
HaMMeHOBaHMe NporpaMMHoOro Homep) (xoHTpOnLHan pa
obecneueHus) nporpaMMHoro cymma nporpaMMHOro
obecneueHun MCMNOJIHAEMOro porp
kona) obecneueHus
MporpammHoe obecneyeHue 34962294¢98cd7e8
a e98cd7e
ocumnnorpados UMbpPOBbLIX CEPUN md5
pAizpmn-41(f§/1 g 3.01.01.28R1 151f59fa450d4f61
AKWMN-4115/2, AKWM-4115/4, dae6d23735ee30b2
md5
AKNM-4115/5 3.01.01.R30 1 e8185F32092ceea
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dae6d23735ee30b2
AKWNMN-4115/4 md>5
/ 2:08.02.R13 | ¢o8185f32092ceea
192ab1334c7eabde
AKNMN-4115/6 md>5
/ 3.01.01.R30 1 7c0heg8bs8c2b8eb
Tabnuya 5
Undposoi Anroputm
HaunmeHoBaHue nporpammHoro | Homep Bepcumn "rfle::"a?d::a;:op BblUMC/IEHUA
ob6ecneueHunn (vpeHTndunkaumo op6e:neqe|-|m| uncpposoro
(MpeHTUdpnKaumoHHoe HHbI HOMep) (KOHTpONLHas naeHTugukarto
HaMMeHOBaHWe NPOrpaMMHOro | NPorpaMMHOro c pmma pa
ob6becneueHunn) obecneueHunn y nporpaMMHOro
MCMNOJIHAEMOro
obecneueHus
Kopa)
[Tporpammuoe obecnieueHue
ocmutorpadoB U(PPOBBIX cepUr 3.01.01.31R20 63%{?? fsagsgjéggge md5
AKUII-4115/1A,
AKUII-4115/2A, AKUII-4115/3A, 10a214af644d23e20
AKHTI-4115/4A, AKATT-4115/5A | SOLOL3IRIS 1 yeeh60edhischs md>
3f3f908ae9c481f4af
AKNIM-4115/6A 2.06.02.15R2 b84f1bb08ebc58 md5
5a7e597dd59d2cof
AKNMN-4115/7A 1.01.01.25R13 Obdfeb4a58dbdfbac md>5

Ocuunnorpadbl He npoweawune onpoboBaHMe 6paKkytoT U HanpaBAstoT B PEMOHT.

9.7.3 Kanunbposka

KannbpoBky (H0OCTUpPOBKY) ocuyuasorpagda rpun HeobxognMOoCTH BbIMOJIHSIOT B COOTBETCTBUM C
pasgenamm 7 u 8 PyKoBOACTBA 10 3KC/1yaTalnn.

9.7.4 TlpoBepKa MeTpPOJIOrMYECKNX XapaKTEepUCTukK
9.7.4.1 NMpoBepkKa OTHOCUTE/IbHOM NOrpewHocTn ko3 duumeHTa OTKIOHEHUsA

OnpenesnieHne OTHOCUTE/IbHOM  OMPELUHOCTN KO3 puUMeHTa OTKIOHEHUS KaXK/oro KaHasa
rpou3BoASAT METOAOM MPSIMOro U3MEPEHUs] NMpu MOMOLUM KananbpaTtopa ocumsaorpagos ummysibCcHoro M1-9.
CxeMma coegnHeHuss npubopos NpuBeAEHa Ha PUCYHKE 2.

OpraHbl ynpasneHusa ocunnnorpada ycraHaBAMBalT B Crieayolme NosIoXKeHUs:

KaH 1 BK/IOYEH, CBsisab DC, WHBepcusi /Bbikn, Orp N\l /Bkn, Lenutens x1

MEHIO Tun/®poHTom, UcTtouyHuk/KaHanl, Pexum/ABTO, [Oos1SipH/BUA CBA3U —
lonsapt, cea3b Bx DC

Avcnnein Turi/Bexktop, HakorneHue /Bbikn

C6o0p MHPp Ycpes 16
Ko3¢ppmuumeHT pa3zBéptkn 250 us/div
Ko3¢puuymneHra orknoHeuns 2 V/div

3necb n gasnee KypcopHbIM LIPUGTOM BbIAEEHbBI PEXNUMbI, KOTOPbIE HYXHO YCTaHOBUTb C MOMOLYbIO
DyHKUMOHasIbHbIX Knasuw F1 — F5.

C Bbixoga kanmnbpatopa M1-9 nogaroT rnpsiMoyrosibHbIe UMy /IbCbl C Nnepuogom 1 mc (F=1 kl'y),
Ha Bxo/ nepBoro KaHasaa ocyusaaorpaga.
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PucyHok 2

MoBepKy NpoBOASAT B NosioXeHnn «5V» nepekntovaTtens «BonbT/Len» npu pasmepax nzobpaxeHus
UMMYyfbCOB MO BepTUKanu, paBHoMy 2, 4, 6 peneHmam wkanol XKW n 6 geneHnsaM BO BCEX OCTasbHbIX
NnoNoXKeHnax nepeknyatens «Bonbt/Oen».

N306paxkeHne curHana AOSHKHO pacnonaratbCsd CUMMETPUYHO OTHOCUTENIbHO FOPU30HTasIbHOM OCHU
3KpaHa. YpoBeHb CUHXPOHM3aLMN NOAAEPKNBAKOT PYYKON «YPOBEHDL>.

MnaBHbIM WM3MEHEHWEM BbIXOAHOIO HanpsixeHus kanubpatopa W1-9 pobueatoTCca TOUHOroO
coBnageHuns pasMepa nsobpaxeHns C AeNeHUsSIMN WKanbl.

MorpewHocTb KO3(pdrLUMEeHTa OTKIOHEHMS B MpOLEHTax onpeaenstoT No uHAMKaTopy kanubpaTtopa
n1i-9.

Mpoueaypy NOBTOPSAIOT ANs BCEX KaHaNoB ocuunniorpada.

Pe3yanaTb| NMNOBEPKU CUYUNTAKOTCA YAOBNETBOPUTENIbHbLIM, ecnm nony4yeHHas OTHOCUTENIbHAA
NOrpeLwHoCcTb KO3 DOUUMEHTOB OTKIOHEHUS AN KaXA0ro KaHasa He npesblwaeT + 3 %.

9.7.4.2 lNpoBepkKa NoJIoCbl NPONyCKaHUA KaHanos ocuunnorpada

MpoBepKy MONOCbI MPOMYyCKaHUA Ka)XAoro KaHana ocuunnorpada npoBoasaT MeToAOM MpPsSMOro
U3MepeHnss C MOMOLWbID reHepaTopa curHanos [4-176. Cxema coeanHeHus npumbopoB NpuBeAeHa Ha
puUcyHke 3.

OpraHbl ynpaBneHus ocumnnorpada yctaHaBANBAKOT B C/IeAYOLWNE NOMOXEHNS:

Kan 1 BK/IO4YEH, CBsisab DC, WHBepcus /Bbiksi, Orp N\l /Bbikn, Aenuntenb x1

MEHIO Tur/®poHTomM, UcToyHuk/KaHanl, Pexum/ABTO, [Nos1sipH/BULA CBA3N —
lonsapt, cea3b Bx DC

Avcnnei Turn/Bexktop, HakorineHue /Bbikn

C6op nH Ycpeg 16
kosppuyneHT pa3Béptkn 10 us/div
Ko3¢ppuumneHra orkioHeHnss 500 mvV/div

Ha reHepaTope yCTaHaBAMBaKT BbIXOAHOM ypoBeHb curHana (- 5+ 0,5) dBV n HaxMunTe knasmuwy -
3 dB.

C BbIxoAa reHepaTopa Ha BxoA kaHana CH1 ocumnnorpada nogarT CUrHana 4acToTom 100 kIl u.
N3MeHAs ypOoBEeHb BbIXOAHOIO Hanps)XeHuUs reHepaTtopa, yCTaHaBMBAKOT pa3Max cUrHana

Ay = 2000 MB (4 60nbwnx aenenuns wkanbl XKKN).

67



e
o o oF o[y

r4-176

-«

{

|

| \ Harpyska npoxoaHas
50 Om 13 koMnnekxra

‘ n1-15

M3-51

D)

PucyHok 3

OTkntovyatoT kabenb OT Harpysku M NoAKAO4YaloT K HEMY npeobpasoBaTtesb BaTTMeTpa. M3mepsioT
BbIXOZAHY0 MOLLHOCTb FreHepaTopa Ha KoHue kabens — P U hUKCUPYIOT 3TO 3HaUYEeHMe.

YcTaHaBNIMBalOT 3HAUYEHMS 4acToTbl CUrHana reHepaTtopa npuBeAéHHble B Tabnuue 4 ans
COOTBETCTBYHOLEN MoAenn ocumnnorpacda u MOAAEPXKMBAOT YPOBEHb BbIXOAHOINO HamnpsikeHus - P ¢
MOMOLLbIO BaTTMETpA.

Tabauya 6
frew My 100 150 200 250 300 350 400 450 500
TIME/DIV 5 us 500 ns 50 ns 25 ns 10 ns 10 ns 5ns 2,5 ns 1 ns
Arf MB Ao

N3MepsatoT aMnnTyQy CUrHasna Ha yKasaHHbIX 4acTtoTax no macwtabHon cetke XKW mn dukcupytoT
€é 3HaueHune As.

Mpoueaypy NOBTOPSAOT ANS BCEX KaHANoB ocuuniorpada.

Pe3ynbTaTbl MPOBEPKW CUYUTAIOTCA YAOBNETBOPUTENIbHBIMU, €CNM aMNauTyAa curHana Af Ha
YyKa3aHHbIX YactoTax He MeHee 0,7 Ay — YCTaHOBNIEHHON aMnNuTyAbl Ha Yactote 100 kIu.

9.7.4.3 NpoBepka BpeMeHN HapacTaHUs NepexoaHON XapaKTepUCTUKN NepuoamnvyecKkoro
curHana

OnpeneneHve BpeMeHW HapacTaHus NepexoaHOM XapaKTepUCTUKKN KaxAoro KaHana ocuunnorpada,
Nnpou3BoAAT NYTEM MU3MEPEHUS BPEMEHW HapacTaHuUs WUCNbITaTe/IbHOrO UWMNyfAbca Ha aucnnee XKU
ocumnnorpada. Cxema coegmHeHms npubopoB nNpmMBeneHa Ha pUCyHKe 4.

OpraHbl ynpasneHus ocuunnorpada ycraHaBaMBaloT B Clefyolmne No0XKeHNS:
KaH 1 BK/IOYEH, CBsi3ab DC, WHBepcusi /Bbikn, Orp N\l /Bbikn, [fenutens x1
MEHIO Turn/®poHTom, WcTouyHuk/KaHanl, Pexum/ABto, [10/155pH/BMA CBSI3N —
lNonspr, cBsizb Bx DC
Avncnnei  Tun/Bektop, HakornneHue /Bbikn

C6op nuep Ycpeg 8
Ko3¢ppuumneHT pazBéptkn 25 ns/div
Ko3cppuyneHra orknoHenna 2 V/div
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C reHepaTopa ucnbiTaTenbHbIX MNynbcoB N1-15 Ha BXxoa kaHana ocuuanorpada nogatoT MMNnynbC
anutenbHocTbto 100 ns n nepuogom cnepgosaHunsg 0,01ms.

C noMowbi aTTeHwaTopoB W3 KoMmnnekta W1-14 wnm pgenvtena w3  KoMmnnekta W1-15
yCTaHaBAMBalOT aMnInTyay MMNysbCa, paBHOe 5 geneHMsaM WKanbl N0 BepTUKanu. Pyukol «YpoBeHb»
ocumnnorpada ycraHaBIMBaKT YCTONUYMBOE n306paxxeHmne nMnyJsbca B LeHTpe akpaHa XXKU.

n1i-15

Harpy3ska npoxoaHaa 50 Om u3s

romnnekra M1-15

PucyHok 4

arreHoarop 13 kommnekra V1-14 vnm
aenvtens kK A1-15

YctaHasnmeatoT kKoadduumeHT pas3séptkun 1 ns /DIV 1 1M3MepsaoT BpeMs HapacTaHusa nepexoaHomn
XapaKTEPUCTUKN COrTacHO PUCYHKY 5.
MpoBOAAT M3MEPEHUS MO BbILLEONUCAHHON MeToAMKE A8 BCEX OCTasIbHbIX 3HAYEHUN KO3 duULUMeHTa
OTKMOHeHMsa (kpoMe 5V/DIV) B KaxaoM KaHane ocuwunnorpada ANns MNOSOXUTENBHOW W OTpuuaTesibHOM
NONSPHOCTU UCMNbITaTENbHOMO CUrHana.
Ona npoBepku BpeMeHW HapacTaHus B MOAOXeHUSAX nepekndatena B\aen no 20 mB\aen
BKJIIOUYNTENBHO, AOMNOMHUTENBLHO MOAKAIUYUTE K aTTeHaTopy Kanubpatopa atteHiwaTtop 20 ab wu3

KoMmnaiekta N1-14,

PucyHok 5

Pe3ynbTaTbl NOBEPKM CUMUTAKOTCA YAOB/ETBOPUTENbHLIMKU, €C/IN U3MEepeHHOe 3HadeHWe BpeMeHU
HapaCTaHusA nepexon,Hoﬁ XapaKTEPUCTUKN HE 6onee 3HaveHus YKa3aHHOro B Tabnuue 5.

Tabauya 7
Ucnonb3yembii npubop | Mogenb ocuunnorpacga | Bpema HapactaHua (He 6onee)
ANIA NOBEpPKH
AKNM-4119/4 1,2 HC
N1-15 AKNM-4119/3 1,7 HC
AKNN-4119/2 3,8 HC
AKMMN-4119/1 5,8 HC
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9.7.4.4 lNpoBepKa OTHOCUTENIbHO NOrpewwHocTn koaddunumneHTa pasBépTKu

OnpeneneHne  OTHOCUTENbHOM  MOrpewHoCTn KoadduumeHTa pasBEPTKM NPOBOAAT MeTOAO0M
NMPSIMbIX M3MEPEHMUI YacTOTbl HyneBbIX bueHun curHanos ALIM ocumnnorpada ¢ nomowbio reHepaTtopa M4-
176. Cxema coeagmHeHns npnbopoB npueseneHa Ha puUcyHke 6.

- -
)

Rt st —

ra-176

>

\ Harpyska npoxoaHas
50 OM 13 KOMNNEKTa
n1-15

PucyHok 6
OpraHbl ynpasneHus ocumnnorpada ycraHaBAnBaloT B cneaylolme rnosoXeHus:
Kan 1 BkIO4YéH, CBsi3b DC, WHBepcus /Bbiks, Orp N\l /Bbikn, [fenuntenb x1
MEHIO Tur/®poHTomM, WcTouyHuk/KaHanl, Pexum/ABTO, [Oos1SipH/BUA CBA3UN —
lonsapt, ces3b Bx DC
Avcnnen Turni/Bektop, HakornneHue /Bbikn

C6o0p nHg Bribopka
kosppuyneHT pa3Béptkn 250 ns/div
Koa¢ppuumneHra orknnoHeHmss 50 mv/div

C reHepaTopa nogaTb curHan yactoton 1 My n amnamtygont 100 mB. KoaddnumeHT pa3BépTkun KaH
1 ocuunnorpada yctaHoButb - 500 ms/div. HaxaTb Ha ocuwunnorpade knasuwy WU3amepeHunsa, BbibpaTb
cTpoky Yacrota (KaH1). CuntaTb U3MEepEeHHOEe 3HAYEeHMe YacToTbl HyeBbiX 6ueHnin curHanos ALIMM.

Pe3ynbTaTbl MOBEPKU CUMTAKOTCSA YAOBETBOPUTENbHLIMU, €CNMN YacToTa HyNneBbiX 6MEHUI CUrHaNoB
ALM He 6onee 100 Iu.

MpuMeyaHme: Npu ManbliX 3HAYEHUAX YacTOTbl HyNEBbIX BUEeHNn (HEBO3MOXHOCTU OTOBpaXKeHns Ha
3KpaHe HEeCKOJIbKMX MepuoaoB AN U3MEPEHUS 4acToTbl), CNeAyeT yBeNIMYuTb 3HadeHue K pas3B. ans
NoJSy4YeHMs YCTOMUYMBbLIX NOKa3aHUN.

9.8 OdopmMmneHme pesybTaToB NOBEPKU

10.8.1 Pe3ynbTaTbl noeepkn ocuunnorpada opopMafIOTCA BblAayen cBUAeTeNbCTBa O MNOBEpPKe B
cootBeTcTBuM c MNP 50.2.006, B KOTOPOM YyKa3blBAaE€TCs CPOK AEWCTBUA W AaTa o4YepesHON MNOBEPKU U
HaHeCeHMeM 3HaKa NOBEPKWN HEMOCPeACTBEHHO Ha ocuuanorpad.

10.8.2 lMNpwn oTpuLaTenbHbIX pe3yabTaTax NoOBEpKU ocumanorpad K NpUMEHEHUIO He AonyCcKaeTcs U
BblAaéTCH U3BELLEHME O HEMNPUIOAHOCTU C YKa3aHMEM MPUUUH.
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10 TEXHUYECKOE OBCJTY)XKXUBAHUE

OnuncaHHble HMXe onepauunm AO0SIKHbl  BbINOSHATLCS KBaJ'IVICbVILI,VIpOBaHHbIM nosb3oBaTteneMm. Bo
nsbexaHune nopa>xxeHumsa >3NeEKTPUNYECKMM TOKOM He BbIMOSIHANTE HUKaKNX onepauwﬁ, KpoOoMeE TeX, 4TO
YKa3aHbl B HAcTodweM onnmcaHumn.

10.1 3amMeHa nNaBKOro npeaoxpaHuTens
Ecnn neperopen npegoxpaHutenb, uHamkaTop «CeTb» He 6yaeT BKNtOYATbCHA, U COOTBETCTBEHHO,
ocunmnnorpad He O6yger pabotaTtb. 3aMeHa nNpPOM3BOAUTCA TOJSIBKO Ha TMJaBKUIA NpenoxpaHuTenb
pPEKOMEHA0BAHHOI0 HOMWHAaNa, KOTOpPbIA yKa3aH Ha 3agHen naHenu (tvn "T"”, 1,25 A/ 250 B).

10.2 Bbi6op Hanps)KeHUs NuTaloLen ceTn
Ocuwumnnorpad paccumtaH Ha paboTy oT cetu € HanpsxeHue oT 100B pgo 240B, c uyacrtoTomn
nuTatowen cetn 47-63 Iy. MNMepeknoyeHne OT OAHOr0 CETEBOr0 HaMps XeHUs K APYroMy OCyLLecTBAseTCs
aBTOMATU4eCKM.

10.3 Yxop 3a BHelwlWHe NOBepXHOCTbIO ocuusiorpada.
Ons unctkm ocumnnorpada, WCMosb3yhTe MSArkytd TKaHb CMOYEHHYK CMMPTOM WM BOAOW.
O6eperaiite ocumnnorpad ot nonagaHusa Ha kKopnyc 6eH3MHa, Tonyona, Kcuaosna, aueTtoHa unm nogobHbix
pacTBopuTenen. He ncnonb3yite abpasne ons YMCTKKU 3arpsa3HEHHbIX MOBEPXHOCTEN ocuunniorpada.

11 NPABUJIA XPAHEHUSA

11.1 KpatkoBpeMeHHOoe XpaHeHune

Mpnbop agonyckaeT KpaTKoOBpeMeHHoe (rapaHTUMHOE) XpaHeHuWe B KanuTasbHOM He OTanjMBaeMoM
N oTanJvMBaeMoOM XpaHUIuWax B yCNOBUAX:

e [/19 He OoTan/JMBaeMoro XpaHwauuia:

TeMnepaTypa Bo3ayxa oT - 10°C go + 70°C;

OTHOCUTENbHAA BAaXHOCTb Bo3ayxa Ao 70% npu Temnepatype +35°C mn Huxe 6e3 KoHAeHcauum
Bnaru;

e [N OTanJMBaeMoro XpaHwauuwa:

TemnepaTtypa Bo3ayxa ot +0°C no +50°C;

OTHOCUTE/NbHasa BAAXHOCTb Bo3ayxa A0 80% npu Temnepatype +35°C mn Hwxe 6e3 KoHaeHcauumn
Bharu.

CpoOK KpaTKOBpeMeHHOro XxpaHeHusa Ao 12 mecsues.

11.2 AnuTtenbHoOEe XpaHeHue

OnutenbHoe xpaHeHue npubopa OCywecTBNAeTCS B KanuTasibHOM OTanJMBaeMOM XpaHwiuwe B
yCNnoBUSX:

TemnepaTypa Bo3ayxa ot -20°C po +70°C;

OTHOCUTENbHasa BfAXHOCTb Bo3ayxa A0 80% npu TemnepaTtype +70°C n Huxe 6e3 KOHAeHcCauuu
Bnaru.

Cpok xpaHeHus npubopa 10 ner.

B TeyeHne cpoka XpaHeHus npnbop Heo6XOANMMO BKJKOHATb B CETb HE peXxe O4HOro pasa B roa Ans
npoeepkn paboTocrnocobHOCTH.

Ha nepuoa AANTENbHOro XpaHeHMS W TPaHCMOPTUMPOBAHUS  Mpou3BOAUTCA  obs3aTesibHa
KoHcepBaumsa npubopa.
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12 NPABUJIA TPAHCINMOPTUPOBAHMUA

12.1 Tapa, ynakoBKa " MapKMpoBKa YyNnakKoOBKM

Ona obecnevyeHnss COXpaHHOCTM npubopa Npu TPaAHCMOPTUPOBAHUM MPUMEHEHA YKJ1aAo4vHas
Kopobka Cc aMmopTM3aTopaMu U3 neHonnacTa.
YnakoBka npu6opa NpomM3BoAUTCS B CrieaytoLeli NocnenoBaTelbHOCTU:

1. kopobky C KOMMNNEKTOM KOMOBMHMpoBaHHbIM (3UM) ynoXuTb B OTCEK HA AHO YKNAAOYHOM
Kopobku;

2. npubop nomMecTUTb B NOAUSTUIEHOBYIO YMNAKOBKY, MNepeBsA3aTb LMNAraToM W MNOMeCcTUTb B
KOpObKYy;

3. 3KCnNyaTauMOHHYIO AOKYMEHTALUMIO NMOMECTUTb B MOJSIMITUIEHOBbIN NaKeT U YyI0XUTb Ha npubop
nnu mexapy 6okoBoW CTeHKOM KOpobkn n npmbopom;

4. TOBApPOCOMNPOBOAMTENbHYIO AOKYMEHTAUWUIO B MaKeTe NOMECTUTb NoA KpbllKY KOpPobku;

5. 06TAHYTb KOpO6KY NMNacTUKOBOW JIEHTOM 1 onaoMbupoBaTh;

6. MapKMpOBKY YNakKoBKK Npom3BoauTb B cooTBeTcTBuU ¢ TOCT 4192—77.

12.2 YcnoBus TpaHCNOPTUPOBaHUSNA

1. TpaHcnopTupoBaHue npubopa B YyK/IagoO4yHOW Kopobke nNpou3BOAUTCA BCEMW BUAAMMU
TpaHcrnopTa nNpu TeMmnepaType oOKpyXxawuwero so3gyxa oT MuHyc 20 °C pgo nnawc 60°C un
OTHOCUTENbHOW BrlaXHoCTKU A0 95 % npu TemnepaTtype oKpyXatouwen cpenbl He 6onee natoc
30°C.

2. TMpun TpaHCNOpTUpPOBaAHWUM CaMONIeTOM nNpubop [o/kKeH OblITb pa3MeleH B OTanJInMBaeMoMm
repMeTM3MpoBaHHOM OTCeKe.

3. Tpwu TpaHCnopTMpoBaHUM AoKHA 6bITb MpegycMOTpeHa 3awuTta OT nonajdaHus atMocdepHbIX
0CagkKoB M Nbinn. He gonyckaeTcs kaHToBaHWe npubopa.

4. Ycnosusa TpaHcrnopTupoBaHus npubopos rno NOCT 22261-94.

13 FAPAHTUMHBIE OBSAASATEJ/IbCTBA
®upma - wusrotosBuTenb (Awnep) rapaHTMpyeT COOTBETCTBME MapaMeTpoB npubopa AaHHbIM,

M3MOXEHHbIM B pa3gene <«TexHUUYecKne XapakKTepUCTUKU» TMpuU YC/IOBUM CO6M0AEHUA noTpebuTtenem
npaBun aKCNayaTauum, TEXHUYECKOro 06C/y)XMBaAHUSA M XpaHEHUS, YKa3aHHbIX B HacTosalleM PyKkoBoaCTBe.
FapaHTUIAHbBIA CPOK 3KCMlyaTaumm — 36 MecsiueB COo AHSA npoaaxwu npubéopa.

Appec cepBuc-LeHTpa:
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