10 maros npu BbIOOpE “NPABHIBHOIO”
uugpposoro ocuuiorpaga

B cBA3M ¢ [MOsBAEHMEM Ha pPbIHKE
HMOPOBBIX OcUUII0rpadoB Pa3IUUHBIX
NpOU3BOAUTE/EN, BBIOOD AaXe TAKOro
M3BECTHOIO KaXI0My WHXEHEepy
npubdopa CTAaHOBUTCS HEeMpOCTOM
3apadeir. [lpu aToM mpocroe cpaBHEHME
XapaKTUPUCTUK " BO3MOXKHOCTE
ocuuiorpadoB Pa3IUYHBIX
NMPOM3BOAUTENEN MOXET HE JaTh OTBETa

Ha BOMpPOC, Kakoi npubop Jyuiie
nogouWaeT A pelieHus BallINX
KOHKPETHBIX 33j]a4.

[Mpouenypa, onucaHHas HITXKE,
npeiHa3HayeHa  MNOMOYb  BaM  Kak

MOTEHLIMAJBHOMY IOKYIATeNl0 CAe/laTh
"npaBWibHBINA" BBIOOpP, M30€XaB MHOIMX
XapakTepHbiX  owmubok.  CrienoBaHue
JAHHOMY  aJrOpMTMy IOMOXET BaM
OLIEHUTb KaXXIblii Np1OOpP 00BEKTUBHO.

[Mpu BBIOOpe ocumaiorpada nepBbIi
BOMPOC, KOTOPBI  Bac, BO3MOXKHO,
MHTEpPECYeT - 3TO CTOMMOCTH Npuodopa.
CroumocTh 1M(ppoBBIX ocumLIorpadon
3aBUCUAT OT MHOIMX IapaMeTpoB, TaKHX
KakK, Harpumep, nojioca MNpomnycKaHusl,
YacToTa AMCKPETU3AlMU, YUCJI0 KAHAJIOB,
o0beMm namsaTtu u T.4. Ecau npu BeiOOpe
npubopa, Bbl OylAeTe OPHMEHTUPOBATHLCS
TOJBKO HAa €ro ILeHy, TO Bbl BO3MOXHO

HE Oynere YIOBJIETBOPEHbI ero
oCTaJibHbIMU napameTpamu. Haobopor,
noaymMaire O LIEHHOCTM Ipubopa,

ncxoada m3 €ro

[lar 1. Kakoii BbIOpaTh: aHAJIOrOBbIN
i uudpoBoii?

Llndposbie u aHaJI0roBbIe
ocuuLiorpadsl NMEIOT cBOU
JOCTOMHCTBA M HexocTatku. [locTosiHHOE
COBEPIIEHCTBOBAHHE U POBBIX
TEXHOJIOTHA MO3BOJIAIO co31aTh
urdpoBbIe NPUOOPHI 6oJiee MOUTHBIMU U
MPOU3BOAUTEIbHBIMU [0 CPABHEHUIO CO
CBOMMHU  aHAJOrOBBIMUA  COOPAThIMM.
Kpome 3Toro, pasHuiia B CTOMMOCTH
MOCTOSIHHO COKpAaIlaeTcs u LubpoBbIe
ocuuiorpadbl CTaHOBATCS Bce OoJjiee U
0oJiee TOCTYIHBIMU IO LIEHE.

Huxe nepeyucieHbl [AOCTOMHCTBA U
HEA0CTAaTKM LIM(PPOBBIX M aHAJIOrOBBIX
ocuuiorpados.

JlocTonHCTBa AHA/10rOBBIX
ocrHIIorpagos

X]3Hakomerii uHTEpdEiic

XIMmraoBeHHOE 0GHOBNEHME SKpaHA MPH
OTOOpaXXEHUU OBICTPO- M3MEHSIOLIUXCS
CHUTHAJIOB BO BPEMEHHU

Xlnpsimsre,

MOHATHBIC cpeacraa

yOpaBieHUs 11 4YacTO MCIOJAb3yeMbIX
HaCTPOEK (koo duneHT
YyBCTBUTEJIBLHOCTH, K03 duLMeHT
pa3BepTKHU, CMEILEeHNWEe CUTHajla, YPOBEHb
3arnycka u T.1.)

HHU3Kadg CTOUMOCTb

Henocrarku ananoroBbix
ocrHIIoOrpagos

Xluuskast TouHoCTD

XImepraume u/min Tyck10CTh 3KpaHa B
3aBUCMMOCTU OT YacCTOThI CUTHAA U

K03 GULIMEeHTa pa3BePTKI

Xlner Bo3MoxHOCTH — OTOGpakeHUs
CHrHaja 0 3aMycKalolero MoOMeHTa
Xlorpanuuennast nosoca nponyckaHms
XIssicokas
CTOMMOCTD

QK CIl1yaTalilMOHHAas

Xlorpanuuennsie cpescTBa mM3MepeHws
napaMeTpoB CUTHAJIOB.

JlocronHcrBa LIHOPOBHIX
ocrHIorpagos

BO3MOKHOCTb MOpaxKMBaHUA
03MOXKHOC “3amMopa a ”
M300paxkeHNsl Ha MPOM3BOJBHOE BpeMs

[XIBbicokast TogHOCTH M3MEPEHHMIA
Xlumpokas nonoca nponyckaxus

ﬂpknﬁl, XOpoLIO Cc(OKYCHPOBAHHBIN
9KpaH Ha Jito00ii CKOPOCTH Pa3BepTKU
[XIBo3moxHOCT OTOGpaXeHMs1 CHUrHana

10 waroB npu BbIOOpe “npaBuiibHOro” nugposoro ocuniorpadga

AHaNOTOBBI:

1 HaiinuTte
MOAXOASIY IO
Omnpenenure: Moaens 9
AHaNoOroBbli 3 4
unu uupposoi ITu¢pporoii: Omnpenenute Omnpenenure Omnpenenure
ocuujaorpad \ MPOAOJIKUTE Tpedyemyro KOJIM4YECTBO HEO0OXOAUMYIO
no waram 2-10 ) oJocy P KaHaloB e 4acToOTy
MpOIyCKaHUs IUCKpEeTH3ALUU
10 9 8 7 6 5
Hccnenyiite Onpeaenure Bribepure Onpenenure Onpenenure Onpenenure
BEIOpaHHBI it TpeOyeMble BO3M. «“ Habop BO3MOXHOCTH @] HeoOxoxnmere ] He0OXOAMMBIH
ocuunnorpad JNOKYMEHT-BaHHUs BO3MOJKHOCTEH 00Hapy)KEHHS BO3MOJKHOCTH 00beM MaMATH
pe3ynbTaTOB H3M. 110 aHAIH3Y HMIL. IOMEX 3amycka
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Jilo) 3aMyCKalIero MOMEHTAa (B
“oTpHILIaTEeIBHOM”~ BPEMEHU)
XIsosmosxHocTs OGHApPYXEHHsI
MMITYJIbCHBIX TOMEX

[XlaBromarmueckie cpencrsa M3MepeHust
MapaMeTpPOB CHIHAIOB

XlgosmoxnocTs  momkiOYEHHS K
KOMITBIOTEPY, MPUHTEPY WK UIOTTEPY
XlgosmoxkHoCTH ~ MaTeMmaTHueckoit U
CTATHCTHYECKOI 06paboTKH CHrHANA
Xlcpencrsa CaMOLMATHOCTHKHI u
CaMOKaJIMOpPOBKMU.

Hegocrarku yrgpossix ocuuiiorpagos
[Xl6onee BbIcOKast cToMMOCTb
Xl6onee cnoxmbie B ynpasieHnu

Ecniu, B3BeCMB BCe [OOCTOMHCTBA U
HEeIOCTaTKM aHAJOrOBbIX M ITU(PPOBBIX
NpuOOpPOB, BbI PEIINTE, YTO TOJBKO
uudposbie ocumLIorpad®sl MMEKOT BCe
HeobxoauMoe Ui BBINTOJIHEHYS
NOCTaBJACHHOM 3aa4M, CJEeAyWUTE aajiee.

IIar 2. Onpeaenanure HEOOXOAUMYIO
10J10CY MPOIYyCKAHUS

I1pubopsr, KOTOpBIE N3MEPSIIOT
nepeMeHHbIe CHUTHAJIBI, AMEIOT
HEKOTOPYI0  MaKCHMAaJbHYIO  4YacToTy,

BBIIIIE KOTOPOM TOYHOCTb W3MEPEHUs
HauyWHAeT yxyauiatbcsd. DTa  yacToTa
onpeaesser roJsocy MPONyCKaHs
npubopa ¥ OOBIMHO OMpEAe/IsAeTcs, Kak
4acToTa, Ha KOTOPOI aMILIMTyaa CUrHala
yMmeHbluaetcs Ha 3a0b. Heobxoaumas Bam
1oj0ca NPOMyCKaHUsl OMpPEaesieTcsl TeM,
Kakue CHUTHajJbl  Bbl  COOMpaeTech
M3MEPSATb M C KAaKOM TOYHOCTBIO BBI
XOTUTE MONYyYaTh PE3YJIbTATHI.

Mnsa kaxaporo uudpoBoro ocuuiorpada
XapaKTepHbI 1BE MPUHLMITHAIBEHO
pa3HBIE I10JOCHI MPOIYCKAHUs: I10J0ca
[UIl  NOBTOPSIIOLIMXCS CHUTHAIOB (MU

aHajaorosas), u noJsioca 1151
OIHOKPATHBIX CUTHAJIOB. MHorue
uudpoBbIe ocurLiorpadbl UMEIOT
nojocy NponycKaHus Uit
MOBTOPSIONINXCSA  CHTHAJOB  ropasno
Oosee BBICOKYIO, 4YeM, Ka3ajaoch Obl,

MOXeT obecrneynThb X yacToTa
auckpern3anyu. OmHAKO, €Cau CUTHal
MOBTOpsieTCsd, TO ocuwuiorpady He
00sa3aTenbHO ou(pOBLIBATH BECh
curHaja 3a oauH 3amyck. Ocmouiorpad
MOXET BOCMPOM3BECTH TaKOW CHUIHaja 3a
HECKOJIbKO  3amyCKOB, KaXAblii  pa3
3axBaThiBass W OTOOpakas Ha JKpaHe
TOJBKO 4YacTh cHUrHaja. (DToT mpolecc
MPOTEKAET OOBIYHO HACTOJBKO OBICTPO,
YTO €ro O4eHb TPYIHO 3aMETHUTh). Takum
obpazom, nosoca MPONYyCKaHUs
MOBTOPSIONINXCSA CUTHAJIOB HE 3aBUCUT
OT  YacTOTBl  JUCKpeTHM3aluu.  DTa
XapaKTepHCTHKa aHaJIOrOBBIX
yewnureneit mudposoro ocruiorpada.

IMonoca nmponyckaHusi Ajis1 OAHOKPATHBIX
CUTHAJIOB NPUMEHMMa TOJBKO  AJs
HEeNnepruoanYeCcKnX (Wid OJHOKPATHBIX)
CUTHAJIOB, KOTOpbIE 3aXBaThIBAIOTCS U
oundpoBBIBAIOTCA  ocLuuiorpadoM  3a
OOVH TakT. B 3TOM ciyyae mojoca ansi
ONHOKPATHBIX CHUTHAJOB 3aBUCUT OT
YaCTOTBI JMVICKPETU3aHA JAHHOTO
ocumuiorpaga. CoOTHOIIEHHE MEXIy
YacTOTOM JAMCKPETU3alMUd UM [OJOCON
NponycKaHus s OIHOKPATHBIX
CUTHAJIOB MOXeT u3MeHAThcsd. Ecnu
ocruaorpad nMeeT BCTPOEHHBIE
CpPeACTBAa WHTEPNOALMU, TOrAa 3TO
cooTHomeHue paBHO 4:1. B mporuBHOM
clyyae, yalle BCEero HCMOJb3yeTcsl
cootHoiueHue 10:1.

Cvm. mar 4 4149 JA0MNOJHHTEJIbHOH
HHQOpMALHH o yacrore
AHCKPETH3ALHH.

MHorue curHanbl comepxkaT 4YacTOTHBbIE
COCTaBJISIIOIIME, KOTOPBIE O YaCTOTE BO
MHOro pa3 MpeBbIIAIOT OCHOBHYIO
YaCTOTHYIO COCTaBJISHIOIILYIO
uccaegyemoro  curHana.  Hanpuwmep,
NPSIMOYTOJIbHBIN cUrHai COEPXKUT
YaCTOTHBIE COCTAaBJISAIOLINUE, KOTOPbIE, IO
KpaiiHeil Mepe, B AecaTh pa3 0oJblie I10
4acToTe IO CPaBHEHUIO C OCHOBHOM

YaCTOTHOM KOMMNOHEHTOM.
Ocuuiorpadbl ¢ OOAbIIEH  MOJ0COM
NponycKaHus MpenoCTaBAT 6osee
JeTanbHyl0  WHboOpManmio 00  3TuX

BBICOKOYAaCTOTHBIX COCTABJISIIOIINX.

Konum skpaHOB, M300pakeHHBIE B 3TOM
CTOJIOIIe, MOKAa3bIBAIOT ONWH W TOT XK€
50MI1x NPSAMOYTOJIBHBIN CHUIHAaJ,
OTOOPaXXeHHBI Ha 4YeThIpex HU(GPOBBIX
ocrmuiorpagax ¢ pasIMIHONM I10JOCOM
NMPONyCKaHWsl.

Octmiorpad ¢ mosiocoit mpomnyckaHust
500MI'nu paer Haubosee  MOJHYIO
wHPOPMALIMIO O CHUTHAjJe U HWMEET
Hawlydllee BOCMpou3BeAeHne (HPOHTOB
curHana. Ocmouuiorpadg ¢ MOJ0COM
150MI'm BOCOpPOM3BOAMT CHUTHAl CO
Cpe3aHHBIMU BBICOKOYACTOTHBIMM
cocrapisommmMu. @OpPOHTHI  CHUTHANOB
KaxyTcs Oosiee IIMHHBIMM, 4Ye€M OHM
ectb Ha camoMm gaene. Ocmuiorpad ¢

MoJI0COM 100MTI'1g ere CUJIbHEE
zamemisgetr  ¢poHtel. Kpome  3TOro,
3aMeThbT€  YMEHBIIEHWE  aMIUIUTY/IbI.
Korna CcHUrHa oTobOpaxaercs

ocumuiorpagoM C MOJOCOM MEHBIIEH,
YeM OCHOBHAasl YaCTOTHasl COCTaBsOIIAs

MPSIMOYTOJIbHOM BOJIHBI,
Pe3yIBTUPYIOIIMIA CUTHAJA CTAHOBUTCS
ele 00s1ee MCKAXKEHHBIM.

Kak mnpaBuio, 1ojoca IPOIyCKaHUs
ocuwuiorpada  gomKHA ~— OBITH /10

KpariHeH Mepe B Tpu pa3a 0ojblie I10
4acTOTe MO CPaBHEHUIO C OCHOBHOM
YaCTOTHOUW MCCJIEAYEMOro CUrHana.
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Haxe ele Ooblliag Iojaoca TpedyeTcs
g ociuiorpada  Uid  MOJyYeHHs
0osiee BBICOKOW TOYHOCTH PE3Y/bTATOB.
YToObl MNpPOBECTHM TOYHBIE WM3MEPEHUS
aAMIUTATY/BI, nosoca MPONyCKaHWs
ocrmiorpada J0KHA OBITh B AECATh
pa3 GoJjblie, YeM 4acToTa M3MEPsIEMOro
CUTHaJIa.

OOBIYHO CIpaBeIMBO ciaeayloniee

COOTHOILIIEHUE MEXAY JIUTEIbHOCThIO
(bpoHTa 1 YACTOTHOI MOJOCOI CUrHaNa:

Tr =0.35 / 3nb-nonoca (B I'tr)

1 u3MepeHuil BpeMEHHBIX MapaMeTpoB
CIPaBEeNIMBO CJEAYIONIee MPABUIO: YeM

Oospllle  COOTHOILUEHWE UINTEJBbHOCTU
(bponTa curHana u dponTa
ocumwuiorpada, TeM MeHbIIe OlnOKa

n3mepeHusa. CM. TabauIly HIDKE.

CootHomeHue Tr Brraucnennasa
curHana x Tr olIMOKa
ocumuiorpaga
1:1 41.4%
3:1 5.4%
5:1 2.0%
10:1 0.5%
Kopoue roBopsi, ueM Ooublie mojoca
MNpoIMycKaHWs  Baiiero ocuuuiorpada
(tem kopoue ¢GpoHT), TeM OGoisee

TOYHBIMU OYyIyT Pe3yJbTaThl U3MEPEHMIA.

HCKOTOpI)IC NOJIC3HBIC 3aMCYaHMA:

[XIHa tounocTh pe3ybTaTOB M3MEPEHMIT
TAKXKE BJIMSIOT N1aPaMETPhI IPOGHIKOB

[XIB crneundmkanmsax Ha HEKOTOPbIE

ocriorpadbl YKa3bIBAIOTCS
Hawly41me 3HAYECHUS MOJ0CHI
NponycKaHust Uit onpeaeeHHbIX
JIVara3oHOB YyBCTBUTEJbHOCTH
XIMonoca nponyckanus  1udpoOBBIX
ocrmiorpadoB  MMEIOT  MOJocy 10
50IT.

IIar 3. Onpeaenure HEOOXOAUMOE
KOJMYECTBO KAHAJIOB

KonnyecTBO  HEOOXOAMMBIX  KaHAJIOB
3aBUCUT OT WCCJAEAYyEMOro M3Ae/us.
JByxKaHaJIbHBIE ocuuuiorpagsl -
Haubonee nonynsgpHeie Mmoaeaun. OaHako,
MHOIME WHXEHEepbl TakXke CUYUTAIOT
YeThIpeXKaHAJIbHBIE ocuusiorpadbt
MOJEe3HBIMU Ul PELIEHHWs IITUPOKOro
Kpyra 3aaad.

Hexoroprie 3amevyanus:

XITpeGyercs snum  Bam  3axBaTeiBaTh
CUTHAJIBI MO HECKOJbKMM  KaHajlaM
onHoBpemeHHO? Ecim na, BeIOmpaiite
ocruaorpad c OTHOBPEMEHHBIM

3anyckoM uiam paspenpHeiMu ALl pnsa
Kaxaoro kaHana. Ecam wuccnenyembie

CUTHAJIBI MOBTOPSIIOTCSI, OMHOBPEMEHHBII
cOOp AaHHBIX MO KaHajlaM He Tpebyercs.

[XIHekoropsie ociorpads,
0003HaueHHbIe B cneuudukaunm “2+2”,
MMEIOT 2 OCHOBHBIX KaHajga #W 2
JOMOJHUTENBHBIX KaHaja c
OrPaHWYEHHON YYBCTBUTEJBHOCTHIO. B
TakoM ocumuiorpade mmeercss TOJBKO 2
AIIIl. JlonoaHuTeabHBIE KaHAJBl MOTYT
HCMOJb30BaThC, Hanpumep,  Aas
aHann3a HUQPOBBIX CUTHAJIOB.

[XIHa nByxkananpHBIX ocumLIOrpadax
OTAC/ABHBI KaHaJ BHELIHEro 3amyckKa
OBbIBa€T MOJIE3€H, MOTOMY YTO B 3TOM

ciydyae He TpebyeTcsi  MCIOJb30BaTh
OCHOBHOM KaHaJj s BHEIIHEH
CHMHXPOHU3AIINH.

XIEciu BBl BBIMOAHSIETE M3MeEpeHMUs
BPEMEHHBIX MMapaMeTpoB Ha IU(POBBIX
KaHajax M oOHapyxXuBaeTe, 4To 4 KaHaja
HEeJO0CTaBTOYHO, TO  MOAyMaiTe O

npuobpeTeHN N JIOTMYECKOro
aHajaM3aTopa. Xotsa JIOTUYECKIE
aHaM3aTOPbI MPOUTPBIBAIOT B

paspelieHn MO HAMNpsKeHWIO, OHU
WMEIOT OOJBIIOE YWCIO KaHAIOB W
JNOMOJHUTENbHBIE  BO3MOXHOCTH IO
3aIyCKy npubopa u 00paboTKM
nH(POPMALINH.

Ilar 4. Onpeneaure
YacTOTy AVCKPETU3ALNHT

HEO0XOIUMYIO

[nsa 3apad, CBA3aHHBIX C U3MEPEHUEM

OTHOKPATHBIX 170078 MepexXoaHbIX
MPOIECCOB,  YacTOTa  AWCKPETHU3ALUM
WMeeT MepBOCTENEHHOE 3HAYEHMUE.
[lapamerp ‘“wacToTa aumcKperM3auum’
0003HaYaeT CKOpPOCTh, C  KOTOPOW
ocimiorpad  MoOXeT  oHMOPOBHIBATH
BXOAHOW curHai. bonee  Bbicokas

yacToTa AMCKPETU3allMi MEepPeBOAUTCSA B
6ojiee IMMPOKYIO [MOJOCY MPOMyCKaHUs
JUIsl  ONHOKPAaTHBIX CUTHAJIOB M JA3eT
Jlydiiiee pasperreHue.

BonbmHcTBO MPOU3BOAUTENEH
ocuuuiorpagoB KCII0JIb3YIOT
COOTHOILIEHUE MEXIY Y4acTOTOM
OUCKPeTHU3aUuu U nojoco  ansa

ONHOKpaTHBIX CUTHAJIOB Ha ypoBHe 4:1
(ecmu  ecTb CpeacTBa MHTEPHOJSALIN)
win 10:1 (6e3 cpeacTB BCTPOCHHOI
WHTEPNOAALNA) Al NpPeaoTBpalieHus
WCKaXEeHW CUrHajlla WA MOSBJICHUs
JIOXXHBIX CUTHAJIOB.

Hexortopeie  ocumuiorpadsl  MMEIOT
BO3MOXHOCTb  HAcTpamBaTb  YacTOTY
JVCKPETHU3ALIMN u KOJMYECTBO
nH(POpMaLIK, OTOOpaKaeMoil Ha dKpaHe
ocuumuiorpada, HE3aBUCHMO. 3OT0
MO3BOJISIET  MOJAEPXKMUBATh TpedyeMoe
paspeleHne CUrHaja Ha 9KpaHe.

Hexoropreie 3amevyanus:

[Xlykazannas B criemudukamy gacTora
JMCKPETH3ALM MOXET OTHOCUTBCS K
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XapaKTepHUCTUKaM TOJIBKO OHOTO
kaHana. Hekoropele  ocrmiaorpadbl
YMEHBIIAIOT YacTOTy AWCKPETU3alUM,
Koraa 3a€MCTBYIOTCS HECKOJIBKO
KaHaJl0B OIHOBPEMEHHO. 3OT0
YBEJIMYMBAET BEPOSATHOCTh IMOSIBJEHMS
WCKaXXEHHBIX CUTHAJIOB, €CJAW YYMTHIBATh

3aBUCUMOCTb MEXy YacTOTOM
JUCKpPETU3aLUN u noja0coun
MPOIyCKaHUSs st OTHOKPATHBIX
CHUTHAJIOB.

XlMockonbky namsite ocummiorpada
OrpaHMYeHa Mo 00beMy, OOJBIIMHCTBO
ocuuiorpados paboraior Ha
MaKCHMaJbHOM YacTOTe AVCKPETU3ALUM
TOJIBKO Ha CaMBIX OBICTPBIX CKOPOCTAX
pa3Beptku. Ha MemieHHBIX CKOPOCTAX
pa3BepTKM  YacTtoTra  JAMCKPETH3aLNU
aBTOMATUYECKU YMEHBILIAETCS.

XIKorna wuccneayioTcss  oaHOKpaTHbIE
CUTHAJIBI, O0bEM MaMaTH ocuuuiorpada
WMeeT PaBHO3HAYHYIO 3HAYMMOCTH IO
CPaBHEHMIO C YACTOTOW OUCKPETHU3AIWH.
Ecnu TpebyeTcs HCC/Iea0BaTh
JUINTEBHYIO MOC/1e0BaTEIbHOCTD
WMIY/IbCOB, TO norpedyeTcs
ocumwuiorpagp ¢ OOIBIIMM  O00BEMOM
naMsaTH, 4YTOOBI 3aUKCHUPOBaTH BECh
CUTHAJI C HEOOXOAUMBIM pa3peleHueM.

[XIYacrora nuckpernsauny He cBsi3aHa C
YacTOTOM OOHOBJIEHUS1 dKpaHa

IHar 5. Onpenenute HEOOXOAUMBII

00bEM NMaMATH

TpebyeMblii 00beM MaMATH 3aBUCUT OT
001Iel NIUTENbHOCTH CHTHAjla, KOTOPOro
HEeoOX0AMMO MCCea0BaTh, U XKeJaeMOro

pa3pelieHusl. Ecnn HE00X0AMMO
WCCaAen0oBaTh  MPOAOKUTENbHBIE IO
BPEMEHM CUTHAJIBI c BBICOKUM

paspelneHreM, TO MOTPeGyeTcss MnamsTh
OoosplIero  odobemMa. DTO  I103BOJIUT
noajgepxarb 00jiee BBICOKYIO YacCTOTY
JVCKPETU3ALIAN Ha M€ IEHHBIX
KO3 dULIMEHTAX Pa3BEPTKH, YMEHbIIAs,
TEM CaMbIM, BEPOSTHOCTH WCKAXEHUA
cUrHana u nojyvas GoJiblie
nHdOpMaILIMKM 00 MCCIEeAyEMOM CHATHAJIE.

Ioacuurate TpeOyeMblil 00bEM MNaMATH
MOXHO  MCXOAsl W3  CJEAYIOUIEro
COOTHOIICHUS:

OO0beM naMsITM = MNPOMEXKYTOK BPEMEHU
(c) / paspeurerue (c)

Hepocratok ocuuiiorpada ¢ 00bLINM
00bEMOM MaMATU 3aK/II0YaeTCs B TOM,
YyTrO OOJBIIONA OObEM IAMATH MOXET
CUJIBHO 3aMEMIUTh pPeaklUid TaKoro
ocumiorpada Ha AeiCTBUSI omeparopa
WIN U3MEHEHNE BXOJHOIO0 CUIHaja. DTo,
B CBOIO oO4Yepedb, CACJaeT  TaKoi
ocuwiorpad oO4YeHb HEyOOOHBIM B
9KCIUlyaTalMM U HENPaKTUYHBIM Ui
pellIeHns MHOIMX 3aJa4.



Ilar 6. Omnpeaenure  TpebyeMble
BO3MOXHOCTH I10 3aIlyCKy mpudopa

Hna 0OJIBIIMHCTBA rnosib30BaTeaei
ocumuiorpaoB  o0Imero  Ha3HAYE€HUS
3anyck no ¢poHty (nepenany) ObIBaeT
aoctaTouHbIM. OAHAKO [Ads  peleHus

bosnee CJIOXXHBIX 3a1a4 MOTYT
noTpe6oBaThCs JOTOJIHUTE/IbHBIE
BO3MOXHOCTM IO  3amycky. s

NMPUMEHEHUH, CBA3AHHBIX C LMGPOBBIMU
YCTPOWCTBAMHU, MOXET MOTPEOOBATHCS
BO3MOXHOCTb 3amycka Mo KOMOWHalUU
JIOTMYECKUX  COCTOSIHUM MO  BCEM
KaHajnam ocuwuiorpaga. Kpome 3toro,
3aMycK [0 JIOTUYECKOMY COCTOSIHUIO
MO3BOJISIET CUHXPOHU3UPOBATh
KOMOMHALIMIO JIOTMYECKUX COCTOSIHUN C
bpoHTOM TaKTOBOrO CHMrHaja. 3amycK Mo
VMITYJIbCHOM nomexe MO3BOJIUT
3anNyCTUTh MOpPHOOP MO HapacTaOIIEMy
WM crajamoieMy (GppoHTY UMITYJIbCHOM
NnoMeXyu C [JUTEJNbHOCTBIO MEHBIIEH,
paBHOM wau OGoblICH oOmpeaeaeHHOM

BEJUYUHBI. Takas BO3MOXHOCTh
MO3BOJISIET  PEUIuTh  JABE  BaxKHBIE
npodJeMBbl, BO3HUKAIOITUX npu
pa3paboTke, OTJagKe WIM  Hajlajake
aHanoro-uMdpoBBIX  WIM  IU(POBBIX

YCTPOWCTB - BO IMEPBBIX, Bbl CMOXETE
YBUJETh, KOra MPOUCXOAST UMIYJIbCHbBIE
MOMEXU, a BO-BTOPBIX, MOHSITH IOYEMY
BO3HUKAIOT MMIY/JIbCHBIE MOMEXU U 4YTO
SIBJIIETCSI MX WMCTOYHUKOM, aHaIU3UPYs
CHUTHAJIBI o MOMEHTA 3arnycka
ocumuiorpaga. Ecau tpebylorca Gonee
PpacCLIMPEeHHBbIM AMANa30H BO3MOXHOCTEM
o 3aIycKy, BaM HEOO0XOAMMO OYIEeT yxKe
WCIO0JIb30BaTh JIOTUYECKUI aHAJIN3aTOP.

Bo3moxHocth 3amycka no
TEJCBU3MOHHOMY WJIU  BUAEO-CUTHATY
MO3BOJIIET  HACTPOUTHb  Npubop  Ha

OMpeJeSIEHHBIN KaAp WIM CTPOKY TaKOro
curHasa. Ha HekoTopbIx ocuusuiorpadax

9TOT  BHMA  3amycka He  sABAsgeTcs
CTaHAApTHOM BO3MOXHOCTBIO, a
3aKa3bIBAECTCS OTAEJBHO.

Ilar 7. Onpeaenure  TpeOyeMble
BO3MOXHOCTH no 00HapyXeHUIO
WMITYJbCHBIX MOMEX

Hwxke  ykazaHpl TpW  BaxKHEWIINX
(akropa, BAMAIOIIMX HA CIIOCOOHOCTh
ocuuiorpada 00HaApyX1BaTh

UMITYJbCHBIC MOMEXU.

Yactora o0OTOOpaxkeHMsi CHUTHajJA0B Ha
9KpaHe:

Iludposeie  ocuwmwuiorpadsl  cHavaja
JOKHBI  olpoBaTh BXOOHOW CHUTHAJ,
3aTeM ero o6pabotaTh U, HAaKOHEI,
BOCMIpOM3BECTM Ha 9KpaHe. Yactora
OTOOpaXkeHUs1 CUTHAJIOB Ha  JKpaHe
onpejesiaeTcsa KaK 4acToTa BbIMOJHEHUSs
atux Tpex onepauuit. Ocuuuiorpad ¢

BBICOKOII 4acTOTOII OOHOBJEHUS 3KpaHa
uMeeT Oosipllle IIIAHCOB OOHAPYXKUTh
peakue o  NpUpoOAE  UMIYJbCHbBIE
MOMEXU. Ocuusiorpadbl c
MHOI'OIPOLIECCOPHOM apXUTEKTYpOit
MOrYyT WMMETh 4YacTOTy OOHOBJIEHUS
9KpaHa, MPEeBBILIAINIIYI0 B HECKOJIbKO
pa3  4actory OOHOBJEHMsI  3KpaHa
TPAAULIMOHHBIX OTHOMPOLIECCOPHBIX
ocumwuiorpagoB. DTO AellaeT  TaKue
ocumuiorpadsl eire 6ojee npurogHbIMU
st 00HapyXeHUs1 UMITYJIbCHBIX
CHUTHAJIOB. MHoronpotieccopHas
apxXUTeKTypa MO3BOJISIET JOCTUYb
MPONYCKHYIO CIMOCOOHOCTh JKpaHa W
CKOpPOCTh OTBETHOM peakuun
ocumuiorpaga CpaBHUMBIE c
BO3MOXHOCTSIMU aHaJIOrOBBIX
ocumsuiorpagos.

Bo3moxkaoCcTH onpeaeaeHus
aMIuIMTyabsl: BojabmmHCTBO MG POBBIX
ocrmiorpadon MOIyT  yMEHbBIIATh
YacTOTy AMCKPETU3allMM Ha MeNJeHHBIX
ko3 duIIMeHTax ~ pa3BePTKU nyTeM
MPOCTOro WTHOPUPOBAHMS
MPOMEXYTOUYHBIX BBIOOPOK. BOT0
MPUBOAUT K TOMY, 4YTO KOPOTKHE
WMIYAbCHl MW MOMEXU, KOTOPBIE BUAHBI
Ha OBICTPBIX CKOPOCTAX Pa3BEPTKH,
MOIYT McCYe3aTh, KOLJa YyMEHbBIIaeTcs
CKOpPOCTh  pa3BepTku.  CrnenmaabHbIN
pexuMm, Ha3bIBa€MBI “pexxum
OOHApyXeHMs1 MUKOBOM  aMIUIUTYAbI”
wim  “pexXmuM OOHapyKe€HUs IoMeX
MO3BOJISIET NOoAAePKUBATD 4acToTy
JUCKPETU3allMM  Ha  MaKCUMaJbHOM
YPOBHE Ha BCEX CKOPOCTSX pa3BepTKu. B
9TOM cjydae B MaMmsTh 3alMChIBAIOTCS

MWHUMAaJbHbBIE u MaKCHUMaJIbHbIE
3HAYCHUs BBIOOPOK CUrHaja.
MuHuManpHBIN ~ WUMOYJABC,  KOTOPBIA
MOXET OBbITb OOHApyXeH, fBJsSeTCS
dbyHKIIME  YacTOTBI  AMCKpPETU3AIUU
ocrmuiorpada.

Bo3MOXHOCTH 3amycka Mo MMIYJbCHOMN

nomexe: Ocuusiorpadbl c
BO3MOXHOCTSIMU 3amycka no
AMIYJbCHOM rnomexe [103BOJISIIOT
10JIb30BATE/1I0 M30/IMPOBATh
TPYAHOOOHAPYXMBAEMbIC  WMITY/IbCHBIC
MOMeXM W IPOM3BOAMTH  3aIyCK

ocrumuiorpaga Mno 3TUM IIOMeXaM. DTO
JIOMOJIHATEbHAS BO3MOXKXHOCTb MOMOXET
HaWTU NPUYUHY HEHOPMAJbHON PabOThI
HUCCJIENYEMOM CXEMBI.

Cum. Ilar 6 414 /AOMNOJIHHTEJIBHOH
HHQOpMaLHH 10 BO3MOXHOCTIM
3a11yCcKa.

IHar 8. Onpeaenure  TpedyeMbie

BO3MOXHOCTH aHa/liM3a CUIrHaJl0B

DYHKIIMYA aBTOMATUYECKUX U3MEPEHHI U
BCTPOCHHBIE CPEACTBA aHAJIM3a CUIHAJIOB
MOIYT 3HAYMTEJbHO CbIKOHOMHTH Ballle
BpeMs U caesaTh pabory OoJiee JIerkoii.
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Ludposrie ocumLiorpadbl 4acTo
MNpPeaoCTaBASIOT LIeJIBIIA Habop
byHKIIMOHATBHBIX BO3MOKHOCTEI,

KOTOpbIE HEBO3MOXKHBI HA aHAJOrOBBIX
ocuuiorpadax.

MaremaTmueckne QYHKIMM BKJIIOYAIOT

nobapjieHre, BBIYMTAHWE, YMHOXEHMHE,
NeJieHune, WHTErparuio u
auddepeHLIMpoOBaHKE. CraTucTtuka
U3MEPEeHUIt (MUHUMABHOE,

MaKCHMaJbHOE W CpeAHee) MOXET BaM
JaTh  NPEACTaBJe€HME O  TOYHOCTH
M3MEPEHUM, a TakXe UMEET BaxXHOe
3HaYeHUE, Koraa HCCAenyIoTCs
BPEMEHHBIE MapamMeTpbl 3alIyMJIEHHBIX
CUTHAJIOB. Hexoroprie dpoBbIE
ocruiorpadbl MPEeNOCTABAIOT
BO3MOXXHOCTh CUTHAJIOB B
YaCTOTHOM MOMOLLBIO
ObICTPOro npeobpazoBaHUs ®ypbe
(BI1®). Ocuuanorpadbl CcO  BCeMU
9TUMHM BO3MOXHOCTAMHU MOTYT TaKXke
CTOUTHh ropa3ao  0oJjblle, MO3TOMY
MOTEeHIMAIBHBIM  MOKyNateab JAO0JKEH
OMNpPEeAEIUTb, CTOUT  JIH TPaTUTh
JNOMOJHUTENbHBIE  CPeACTBA Ha 3TH
Bo3MOXXHOCTH. [lycTh pelaemblii Kpyr
3a1a4 MOACKAXeT MPAaBUIbHOE pEeLIeHHE
npu Beibope ocLuiorpada.

aHa/lM3a
obsiactu c

Iar 9. Onpeaeante  TpebyeMbie
BO3MOXHOCTH no JIOKYMEHTAIUN
Pe3ya1bTaTOB U3MEPEHUM

BoapimmHcTBO
ocuuiorpadon MOTYT
B3aMMOJIEMCTBOBATh C MEPCOHATBHBIM
KOMITBIOTEPOM, MPUHTEPOM Wi
mnotrepoM uyepe3 GP-IB wuHTepdeiic,
RS-232 Wi Centronics. Bam
HEeobXoaMOo OnpeaeNnTh, KaKoi
nHTepdeic 10CTyrneH u Kakue NPUHTEPhI
coBMecTUMBI. HeobxoamMo MOMHWTS,
YTO pacneyaTku C JIa3epHOro W
CTPYWHOro MpUHTEpPA ropasio Jydlie [o

HU(POBBIX

Ka4yecTBYy no CPaBHEHUIO c
TPaAVLMOHHBIMH MaTPUYHBIMU
MPUHTEPAMU.

Bam Takke HeobXoaMMO  OOPATUTh

BHUMaHME Ha LM(POBbIe ocLuLIOrpadbl
C JWCKOBOAOM TI'MOKMX [AWCKOB WU
MPOrpaMMHBIM 00€CMeYyeHneM, KOTOpOe
MO3BOJIUT ObICTPO MepeHecTu
n300pakeHne CUTHAJIOB W JaHHbIe
CUTHAJI0B B KOMMBIOTEP 151 AaJbHEHIIEH
00paboTKKM, HE Tpedys CcheuualibHOro
MPpOrpaMMHUpPOBaHUsI. DTH BO3MOXHOCTH
MO3BOJISAIT CbIKOHOMWTH BpPEMsl, KOraa,

Hanpumep, Tpedyercs BCTaBUTh
1300paxeHne ¢ 3KpaHa ocuuiorpada B
OTYET WJIM  CKOIMPOBaThb  JaHHBIC

CUTHAJIOB B 2JIEKTPOHHYIO TalJIMILy.



IHar 10. IlonpoOyiite  npubOpHI,
KOTOPBIE MOAXOIAT ISl PELICHHUs 3a1a4

Ipoitns uepe3 9 npenplAylIMX 1IArOB,
BO3MOXHO, Baile noie BBIOOpA
3HAYUTEJHbHO CY3WIOCh Jils)
OrPaHWYEHHOr0 KOJWYECTBA MOJEJeN,
Kaxnaass W3 KOTOPBIX YAOBJETBOPSET
BallMM  TpeboBaHusIM. Temepb  BaMm
HEoOXOAMMO WCMBITaTh 3T MOJEIN U
MPOBECTH CpPaBHEHME OITHX Moaeaei
MEXIy COOOM.

Ha 4yto cneayer oOpamath BHUMaHUE BO
BpeMs MCOBITAHUI NpruOopoB?

IIpoctora wucnoab3oBaHus: Bo Bpemsa
HWCOBITAHUI OLIEHUTE MPOCTOTY
WCMOJb30BaHUsl Kaxaoi wmoaenu. Ectb
JV Ha MepemHeil MaHeJd CrelraJbHbIE
PYYKM Ui HamboJjee 4acThIX HACTPOEK,
HanpuMmep, IyBCTBUTEIbLHOCTH, CKOPOCTH
pa3BepTKU, MOJOXEHHMsl CHUTHajda WU
ypoBHs1 3amycka? CKOJIBKO KHOMNOK
TpebyeTcss HaxaTb, 4YTOOBI MEPEHATH OT
onHOI ¢GyHKUMM K apyroi? Bo3moxHO
JV MHTYUTUBHO YNpPaBisTh NPUOOPOM B
TO BpeMsl, KOIrJia OCHOBHOE BHUMaHUE
yaensieTcst ucciaenyeMoi cxeme?

CkopocTh peaknuu 3KpaHa Brioupas
ocrmaorpad, MNoab30BaTeNb  AOJKEH
o0paTMTh BHMMAaHME Ha  CKOPOCTh
peakuum ociyuiorpadga. DTo  BaxKHBIN
dakrop B Tex cayyasx, Koraa
ocrmiorpad MCMnoab3yercss i MOUCKa
HeucnpaBHOCTe cxembl. Hackonbko
OBICTPO CMEHsETCA u300paxeHHe Ha
9KpaHe ocuwiiorpada, Koraa MeHsI0TCs
TaKkue YCTAHOBKM, KakK
YYBCTBUTEIBHOCTD, K03bGULIMEHT
pa3BepTKM WM TNOJOXEHHEe CurHaua?
IlonpoOyiiTe  BKJIIOYUTH  HEKOTOPHIE
byHKIIMOHABHBIE ~ BO3MOXHOCTH U
OIIEHUTh CKOPOCTb pEaKLMu npuodopa.
CuibpHO JIM 3aMe[JieHa MpU 3TOM pabTa
ocumsuiorpaga?

OO6aymaB BCe TU BOMNPOCH! M OLIEHUB BCE
MOJIE/IU, BBl YK€ MOXETE PEINTh, KaKas
MOjeJb Hanbosiee MOJHO YAOBIETBOPSET
BallUM nNoTpedbHocTAM. OnmHako, ecaun
OCTaeTCsl HEKOTOpash HEyBepEeHHOCTb,
HE00X0oAMMO OO0CYaWUTh BOIPOC BBEIOOpA C
OPYrMMHM WHXEHEepaMHU WU O00paTUThCS
B NpPEICTaBUTENbCTBO KOMMAHWUMU -
MPOU3BOAMUTE/SA ONPEAeSIEHHON MOAeH,
rae Ha  BallM  BOMPOCHI  OTBETAT
npodecCrOoHaJIbI.



