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1.  Heaw pabors

M3y4enne ycrpoiicrsa JIEKTPOHHOTO  OcumMIorpaha OBNa/IcHHe
METOMMKOH — H3MEpPEHHA  aMIIMTYIHBIX & BPEMEHHEIX  XapakTepHCTHE
epHOMMYIeckHX cHrHanos. [lonyyeHne Haspxos paboThl ¢ M3IMepHTENBHBIMH
FEHEPATOPAMH M INEeKTPOHHBIMK BOJIBTMETPaMH,

1. Mpudopm, HCIOAB3IYeMBle B pabGoTe
2.1. JIByxKanansHeii ocitorpag C1-79,
2.2 Teneparop curnanos HU3K04YacTOTHE [73-112 (T'3-02),
2.3. l'eneparop HMITYIecoBs ['5-63,
2.4, BnexTponsEi MHIITHBONBT™MeTp B3-4],

3. Iporpamma patoTsl

3.1, O3HaKOMHTECS ¢ OpradaMH YnparieHns ocunmiorpatda C1-79,

3.2. Hayuurecs Kanudposars, OCUHAIOrPadLI M0 AMITHTYIe H Mo YacToTe.,

3.3. Uameputs AMILTHTY Y CHHYCOHJANBHOIO CHIHANA,

3.4. Uamepurs AMITHTY 2y NPAMOYTONEHOTO HMITYIBCA,

3.5. Ouennts peaynsratsi H3MEPEHUH [IPK IOMOLIH MeKTPoHHOro BOJILTMETPA,
3.6, Hameputs Bpemennnie MAPAMETPEL HMIYIBCHOIO MepHOIHYECKOr o CHI'Haza
(Hepuon cienosamus, AIMTENBHOCTE  MMIYNECA, UTHTEIBHOCTE NepejiHero H
3AITHET0 QPOHTOR) H OLEHHTE HOrpeliHOCTE H3MepeHHil,

3.7, Hamepenne BPEMEHH  3alepkKH  Memmy ABYMA  HMIYIBCHEIMM
MOCIe10BaTeILHOCTAMH,

3.8. ITo peaynwraram H3IMepeHHH odopMHTE oTyer,

4. HMopagok n meToauka BEINOJHEHHA HafoparopHoii pabore
4.1. O3HakOMHTECA ¢ oprasamy ¥TIPABIEHHA OCUH/ITOTpada.
4.2. BRImounTE ocumaTorpad u noAroToBUTE K pabore (eM. Dpunowenne 2), [lpu
ITOM 00paTHTE BHHMaHHE Ha CEIYIOILHE MOMEHTHI:
* YTPaBIEHHE APKOCTHIO H Gokycom EKTPOHHOTO JTy4a;
¢ YOpPaBICHHE  MONOKEHHeM MCKTPOHHOIO 7y4a HAa  JKpane
HEKTPOHHO-TyueBol TpyOKu;
* BHIBl BpeMeHHOH pasBepTEH M HX [pHMeHEeHHe;
PEHRHME] CHEXPOHH3ALIHM;

* 0DIAas cTpyETYpa JMEKTPOHHOI® ocHMANOrpada.
4.3. Jlas npoeenenms KaTHOPOBKH  Kam Iki ocunnnorpad ofeMHO cHaGwaKOT
BCTPOEHHRIM KamHOpaTopon, NPeICTaBIHOIIHM cobo reHepatop
MPAMOYTOIEHEIX HMOYIBCOB H3BECTHOI] KATHOPOBAHHON YacTOTR cnenosanns Fk
W amnautyael Ak, Ilpu nogkmoueriy BRIXOZA Kanubpartopa Kk Bxomy y ua IKpaHe
OCOHUTOrpada JomsHo BOSHUKHYTE H300paMeHHe NpAMOYTOMBHBIX HMIYILCOR
(lpH OTCYTCTBHK CHHXPOHH3aUMH OYIYT BHOHE ORe TOPHIOHTANBHEE [THHHH),
[Nepexmouarens nenurens HANPANEHHS YCTAHABIHBAIOT B TaKoe NONOKEHHE, NpH
Kotopom Ak/Kq= 4-6, rne Kq -macmrabusiii KO3 OHIMEnT nennTens, YKA3aHHEI
Ha IIepeKiiioarTene; saTeM pyyxy "ycuileHHe miappo” YCTAHAB/IHBAIOT B Npagoe
(puxcupoeannoe nomomenue ¢ MOMETKOH "<- kanubp" M CpaBHMBAIOT 3HAYEHe



5

AMILTHTYBI HA 3KpaHe ocumanorpada co 3HaueHHen AMILUTHTY OB KanHOpaTopa.
3uavenHHe aMmIHTYIR Ha JKpaHe ocuHLlorpada onpepensercs BEIPAKEHHEM
A=n*Kq, rae n-xkommvectro nenemmii ma JEpane  ocumitorpada, Kq -
Macirrabueili - kosdubuiment  Bxogmoro ACMHTENA. oOCUMIIOrpad cumTaercy
OTKaNHOPOBaHHBIM, ecaH  As=Ak, Ecnu  yrasannoro PABEHCTBA HeT, ero
AOOHBAIOTCH TPH [TOMOIH PErYNIHPOBKH, BLIBENCHHON MOJ UM Ha nepegHei
MaHenH ¢ 0003HAYeHHeM

B aByxkanansHOM OCUMATOrpade KanHOPOBKa ocyecTBIAeTCR OTAEIBEHD
0 KaEnoMy KaHaty (CHagana BeIXox KAHOPATOpa COBIMHAIOT ¢ BXOa0M HEPBOTro
KaHala | KamHOpYIOT ero, a 3aTeM - co BXOZOM BTOPOTO KAHANA H AHATOTHYHO
kanubpyer ero). [na KaTHOPOBKH Mo uacToTe MEPEKTIOYATENE TNHTENEHOCTH
PA3BEPTKH CTABAT B TAaKOE NOIOWEHHE, [pH kotopom [/Fk*Kq=5-10, rme Kq -
Macurrabusii  kosdduunent FCHCPATOPa  pasBepTKH,  VKasaHHBIT  Ha
lepermiodarene. 3ateM pygxol " UIHTETEHOCTE pasBepTkH / mnasHo" nofuBaroTes
PABEHCTEA NEPHONA CAENOBAHHA HMMNYILCOB Ha OCLUHIITIOIpaMMe ¢ MepHOIOM
CIeT0OBAHHA HMITYILCOR Kanubpatopa. ¥ GonsimmcTea OCUHANOTpaoBR pyukH
“YCHIeHHE TIABHO” H “ITHTeIbHOCTE PAIBEPTEH / nnapHo” B Kpaiinem paBomM
NONOKEHHE HMEIOT QHKCATOD ¢ ofosHaueHRenM “kanubp.”. B atoM nonomkennn
Kanubposka ocmmiorpada no AMILTHTYZIE M Y4CTOTE OCYIIECTBIASTCS MM
TMOMOIIH LTHLOB W BEIBENCHHBIX HA MepeHioo NaHes.

[Mposeputs MPABHIIBHOCTE  KANHOPOBKM — MOMKHO OAHOBPEMEHHO ¢
HIMEPEHHEM aMIUIHTY /Bl CHHYCOHIANBHOTO konebanua, ns storo H3MepaeMBli
CHTHAJ C BRIXOJA MeHEPAaTOpa MoJaeTcs OMHOBPEMEHHO Ha BXOJ ¥ OCUHIIorpada 1
Hil BXO/ JMEKTPOHHOTO MHILTHBONETMETpa, Mepexmouarenem BxomHoro nemirens
"BONBT/Nen" nobuBaoTCs BETHYHHEL H300PRKEHNA Mo BEPTHKAIH, NMpeBbImaomeii
MONOBHHY  5KpaHa  ocHMLIorpaca, Pyunoit  "ypopens" CHHXPOHH3ALIHH
AoOHBAKOTCH YCTOHMHBOTO W3o0paskenna. 3uauenne orcuers m JASNEHHAX LIKANKI
YMHOWASTCA Ha 3HauYeHWe MacmTabHOro kooipuisenTa, ykasamHoro Ha

lepekmovarene "soasT/men”, = PE3YNbTaTe Yero nomvuaercs HiMepeHHDe
IHAYEHHE B BONBTAX.

Pesynptar uamepenns sanmcars p BHJle

Uao= U £ A (1)
rae Uag - aMonnTyaHoe sHavenne HIMEPEHHOTO Hanpsmxenus; 1, — H3MEpeHHOe
JHAYCHHE; [ \— OCHOBHAA NOIPEUIHOCTE H3MEpPEeHHH.

Vuuteieas, wro  mkana MILLTHBONETMETPA  NpOTpajyHpoBana &
sthperTHBHBIX SHAMCHHAX, A8 Roayyenus AMIAMMYOHOZ0  FHAYen s
HIMEPAEMO20 HARPANCERUA PeTVTbIMam UIMEPEHUA HeoDXoOuMO yMuONCUmD Ha
1,41. Cpasnute pesymsrar H3Mepedni. OUeHHTs NpaEMIEHOCTE KamHOPOBKH M
TOWHOCTH MiMepeHna. Jng waMepenns AMILITHTY IBl HMIOYNIbCA Ha BX0I "v" mogats
HIMEPAEMBIH CHIHAN ¢ HMIOyIBcHOPO TEHEPATOPA, YCTAHOBHE CEBAWHOCTE 2,
dHANTOIHYHO MPOBECTH OTCueT AMIVIMTYBI Mo MacmrabHol  cerke IKpaHa
ocunLorpada,

Creadichocme ecmb omuowenue Onumenshocmu nepuoda HMAVIIBCHbIX
Korebanui k daumensHocnn imnyiasca O=T:r, fes. Puc. ] HuMce),
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[lpp  wamepernn HMIOYJILCHOrO  Halps#eHWs  Ha INEKTPOHHOM
MH/UTHBOIBTMETPE HAT0 MOMHHTB, 9TO MO NPHHUHTY feHcTeua npubop B3-4]
ABIAETCH  MM/LTHBONBTMETPOM CPCAHEBBINPAMIIEHHEIX  3HAYeHHH, a mKana
OTCHETHOTrO ycTpolicTea NporpagyHposaHa B CPEIHEKBAIPATHYECKHX IHAYEHHAX
rapMOHH4eCKOro HanmpAKeHHs. ITostomy oiin onpedeneH i
CPEOHEBBINPAMACHIOZ0 IHANEHUR ROKA3AHUR Hpubopa neobxedumo pasdeiums
na  koddhuiuenm dopmy Kep=1,11. A CPEIHEBBINPAMIEHHOS 3IHAYEHHE
HAGMOZaeMOTO Ha 3KpaHe OCLHILiorpatdia CHrHana MomkHO OIpPENeN|Ts Mo
thopmye

U, =-;:_I[|D'trﬂdr (2)

Uft) nerxo onpenensercs no OCUHINOIpaMMe:;

u.q.-

f.

_ o =Sy
HEE]_{L’“_, rst<T ©)

Hocnenosatensno veranosurs CKBAKHOCTE 4 W 6, coxpanas Ha IKpaHe
ocLHUIorpada HeHsMenHok AMILITHTY Y HMIYNbCHOTO CHTHANA. CHATH MoKalauus
EIEIJII:I'M-ET'FE H OUEHHTE HX COOTBETCTRHE ¢ oc THILTOTpaMMaMH.

4.4. Bpemenusie NApaAMETPE! HMITYNBCHLIX CHIHATOR BCETa HIMEPAKITCA ¢
MOMOIIEY KaTHOpoBaHOT PA3BEPTHH, T.€. HEMOCPEICTBEHHO IO OCHHIIOTpaMMe.
ﬁpH ITOM, eCAH H3IMepAeTCH HMIIVILCHEIH  CHrHAD co IHAMHTEIILHOH
ckBamHoCTBIO (Twr,), TO 1ng Gomee ToMHOrO H3IMEPEHHS BPEMEHHEIX MapaMeTpos
CAMOTO  HMITYJIbCA (Tyy OMHTENBHOCTE (poHTOR M T.I.) uenecooBpasto
BOCTIONIB30BATECA #OTYLIeH pazBepTroil, yToGk PACTAHYTh H300paskeHHe UMMy IbCa
Ha BeCk 3xpaH. [lpH Hconemoeanum {(poHTOB HeobXomMMO Tak e PACTAHYTE
H3obpaxenne QipoHTA Ha Becs 3KpaH. bonsmHbeTBO ocuiiorpados 1
oDecriedeHns BOIMOKHOCTH HCCTENOBAHNS K flepeqHero u sagHero (poHTOR
FMEIOT  [ePReKIIOYATENs  MOMPHOCTH  CHHXPOHH3ALNH passepTed nHGO oOT
fepearero, OO OT 3a1HETO dpoHTa HCCIEoyeMOoro CHIHAA.

Anumensuocme HMBYAbCA Ty, KAK RPABILTO, NIMEPREMCR o Yposnww 01,5,
HAns atoro mepexkmovarens Bxomroro ACTHTENA H PYYKY NMIABHOMD HIMEPEHHA
ko3bdHLIMeHTa younenus kanana Y YCTAHOBHTE B TAKOE NONOMKEHHE, 4TOOH!
AMILTHTYlA HMOYNECA 3aHHMANE Bech IKpaH, TOrga mo yposmwo 0,5
(oTrpanyupoBannas UEHTPATEHAA IMHHA ) NETKO COCUHTATD KOMMYECTRO AeIeHHHA H
FMHOAMHTE Ha MacilutadHelil kosdHumenT nepekmouatens CKOPOCTH pa3sBepTKH.
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Hambonbwas tounocts HIMEPCHHA JOCTHFAaeTCE B  TOM Crmydae, Koriga
ATHTEIEHOCTE HMIYJIbCA 3AHHMAET GOJIBINE TONOEREED IKpaHa.

Hnumenvnocmu nepeonezo u 3adneso Pponmos umnyasca UIMEPRIOMCR
fo yposiw 0.1 w 0,9 amnaumyde umnpasca. llng 310ro Ha cerke akpana
OcunLIorpada HaHeceHs! B BUAR Touek mupuK 0.1 0.9 ot yposus peedt wrams,
Ang waMmepenus mnurensHocTel PPOHTOR HeoOXOIHMO, Tak me kap H NpH
FMSMEPEHHH NIHTeNBHOCTH HMIYIbCa, NOGHTHCA, YTO6EI HMITYTIBC 10 aMIUTHTY e
OBLT, pa3IsepHyT Ha Beck Jpad. [locne storo pyuxoii "ypoBeHE CHHXpOHH3aUHH"
10DUTBCA XOpolwero H3obpaenns nepejiHero GppoHTa, a 3aTeM nepekmoYATETeM
"eROpOCTE pazBepTRE” PACTAHYTE H30DpameHHe nepeaHero ()poHTA Ha Bech IKpaH
H N0 TOYKaM MepecedyeHiy H300pakeHHH rOpPHIOHTANBHELX TOYEYHBIX JTHHHT
(oBosHavamiy  yposens 0.1 0.9) ompenemuts kommyecTBo nenenui H
YMBOAHUTE Ha MACINTAOHBL KoahdHUMeRT nepekmovaTens "CKOPOCTE pazpepTRn”,
AHAIOTHYHO HIMEPAETCS  [UIMTeNRHOCTE 3ajero  GpoHTa, Ho npu  IToM
HeoDXOHMO NepexmoYaTens NOMAPHOCTH CHHXPOHH3AIHH MOCTABHTL B apyroe
nojioenne. PesynsTata uamepennii sanucars g BHiIE

T6™ TguntAATy, (4)

4.5, Hna HIMEpeHH A BPEMEHM  3alepikkH ME# Iy ABYMA
CHHXPOHW3HPOBAHHBIMH  HMITYILCHBIMM NOCNENOBATENEHOCTAMHE [PH  NOMOLIH
ABYXKAHANLHOTO ocuminorpada HeoGxomguMo momats sty CHI'HAJBI HA pa3Hble
BXonel Y [lpr veroitunsom H300pAKEHHH Ha 3Kkpame ocuW/norpatda Gyger
XOpOIIO BHIHO B33HMHOE BPEMEHHOE PACTIONOWEHHE ITHX HMITY/ILCOB, KOTOpoe
MOWHO JIErKo HIMEPHTE © TTOMOIILLG KaNHOpOBAHHOH pasBepTrn.

Ans wamepenns BPEMEHM  3a0€pAKH  NPH  noMOLIH QIHONYHEROIO
OCUMIIOrpada ONOpHLIE  euraan HCNOIB3YEeTCA nad  obecliedeHns BHemHed
cunxpornsaums. [Tostomy o nogaere ua sxox X (BHeUIHAA cHHXpOHM3aimA), a
NePeKniouaTens BHIA CHHXPOHH3ALHH YCTAHABIHBALTCA B NOJOMEHMe "BHemmm,
11" mam "1:10". Jlpyroii curman NopasTes Ha exon ¥, B otoM cioyvae mavano
PA3BepTKH OyneT coBmajate ¢ dponToM OMOPHOTO CHTHANA, a wiolpamenus
APYTOTO CHIHANE HAYHETCH 9Yepes BpeMd ero 3alePHKH OTHOCHTENLHO ONOPHOTO,
KOTOPOE JICTKO H3MEPHTE C TOMOLEIO KanHOpoBaHHOH pasBepTKH,



5. Koutpoasueie Bonpock
3.1. 3a cuer wero ocymectriseres AHHAMHYECKOE OTKJIOHEHHe Jy4a mo
TOPH3IOHTATH H BEPTHKATH?

5.2. Kak ocymecTensiercs KaTHOPOBKA ocluinorpada no aMILTHTY 0e?

5.3, Kak xanuGpyerca CKOPOCTE pasBepTEn?

54, Kak wmameputs AMILTHTYIIHEIE  XAPAKTePHCTHKH — [POH3BONBHOTO

NEPHOIHYECKOTO CHrHana?

3.3. B d4eM cocrosT npemmymectsa OCLHATOrpafMYeckiy  HIMepeHnii
AMILTMTYHBIX XapaKTepPHCTHK CAOWHOTO CHIHANA Mo CPABHEHHIO C NPAMEIMH
HIMEPEHHAME ¢ NOMOIIEID BOIBTMeTpa?

3.6. Kakne ¢aktophl BAMSIOT Ha TouHOCTE HIMEPEHHA #MIUTHTY JHBIX
XAPaKTEPHCTHE CHIHANA NPH NOMOLLH ocuHIIorpada?

5.7. Kaxue pemennsie TAPAMETPR! HMIYIECHEIX CHrHATOE Bam mapecTHR,
H KK OHH OMPEIeNnAoTCs ¢ NOMOUIBIO OCLHITorpada?

2.8, Kagwe bakTopel EmMmoT Ha TOYHOCTE H3IMEDEHHN BpPEMeHHBIX
XAPAKTEPHCTHK TPH MOMOLIM ocHiI0rpatha?

5.9. Hazosute ocHoBHBIE TPHHIKIEL NpeodpasoBaHHA B IMeKTPOHHBIX
BOJMBETMETpAX.

Budanorpadmaeckuii cnncok
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2. Kymmmp O.B, InexTpopagHoniMeperng., JL: JHeproatoMusgar, 1983,
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TIPHICEEHME |
OCHOBHBIE ®OPMY,IBI
Usp= Uy £ A 1y
rae Usy - aMmanTyanoe snagenne HIMEPEHHOrG Hanpamesns; L., — HIMEPEHHOS IHAYEHHE, - OCHOBHLA

NOTPELIHOCT ﬂ:p&ﬂu!

B dde—imimnpy suanennay, PeIYNLTAT MaMepernA Heolxomimo * 1.4f dm HGIPNEnN gunrumyduoz
wmw;

EHMM%E ABMACTES  MIIHBOIBTMETDOM  CPETHEBLINPAMIEHHEN
THAUCHHIL, B WKAM  OTedeTHOrD  yoTpoiicTaa OPOTPAAYHPORAHE B cp:mnm,u;muq:cunx IHATEHHEX
TAPMOBHYECKOTD HANPAREHHA. AONIIGHIE oHGona HeQUE A paordharimn wa Kosdid 1 Ki
A CPEIHEBLINPAMAEHHOE IHAYEHNE HAGI0ACMOM Ha IEpaHe ocurorpada p— s ONPEAETHTE
Mo feopMyie

L g = E’“IlU{I}'uF (2)
1

Ui 05t 2y
U . ,r2tsT

[Iposepum npasuasHoCTE KamHOpOBKH EMecTe ¢ HIMEPEeHHEeM aMILTHTY 15
CHHYCOHIOANBHOTO KoneDanuy,

Uy = (3}

Uno=Upsu £ A
Up = 1,5%0,5=0,75 (B).
Upp =0,75+ “""fﬂ;"'j =0,75£0,034 (B).

ﬂf"BﬂthTMETpa 3AMHCEIBAEM
UH:IM =Unau * I:""“ Ba %5.6—4*114|=ﬂ,?? {B}

0= ﬂ,??i:”—'“']?ﬂﬂ =0,7740,019 (B).

Hameprm amnmarymy HMIOYTILCHOTO CHIHAMA:

Creaxcrocme = i

U = 3,4%0,2=0,68.(B) Ung = 0,68+ % 5IED 4 =0,68:0,03 (B),
Ity _ i 0,35%25
.['I.HKH.EHII[I. = 3':' - LI 1 _0135 (H} U.;,p -Bmmp, 17 D,Eﬁ:l: ]Dﬂ- =ﬂ-,3 5:|:H1 ﬂﬂg [E].
1 r 068
Usp nsanp, = 7 Usp oy 5" "034®).
Creaaichocmes = 4
_ _ _ 0,72*¢45
Uy = 3,6%0,2=0,72.(B) Usp =0,724 o 0,720,032 (B).
85 _ B 0,25%2,5
Uenssinp, = 30°101 =0,255 (B) Usp sgarp, = 0,255+ o5~ 0,255+0,006 (B)

1 r 0,72
Ucp JBEIRp, F U::p pmup_E_- T =0,18 {H_}

Creaxcnocme = 6:
= _ 0.78%4.5 _ :
Ui =3,9%0,2=0,78 (B ) Unp = 0,78+ o0 0,780,035 (B).

33
30*111

Wi, = =0,165 (B) Us _u.,,",,_=ﬂ,165:|:mﬁl;] 23 =0,1650,006 (B)



o

sl r_ 072
Ucp BRI, F U.;,p xnap, E - _4:_ =0,18 (B).

Uit} nerxo onpemenserca no OCLHILTIOTpaMMe;

Lns
t
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T
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Pre.|

U{!}={LI”””EEET

Vs TStsT

(3)



