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4. UBMEPEHUE ®A30BOI'O CIBUT'A

[lenb paboThl — M3y4YEHHE METO/AOB OMpe/esieHus (Pa3oBOro CABUTA U MPHUH-
IIUTIOB JICHCTBUS TPUOOPOB, MPUMEHICMBIX TMPHU 3TUX H3MEpeHUAX. Da30oBbIi
CIBHUT M3MEPSETCS CIIOCOOOM AJUTUIICA; HYJEBBIM CIOCOOOM C TIOMOIIBIO TIPEIBa-
PHUTEIIBHO OTrpaayrpoBaHHOIO (pazoBpararess; nudpossiM hazomerpom U3-85/5,
paboTamuM M0 TPHHIMIY IpeoOpa3oBaHus (Pa3oBOTO CABHTA BO BPEMEHHOU
UHTEpBaI.

4.1. O01mme cBegeHusa

[Tonsarue ¢azvi cBA3aHO ¢ TAPMOHUYECKUMH (CUHYCOUIAIbHBIMK) KOJIEOaHU-
smu. s Hanpspkerust U(t) =Uq, Sin (ot + ¢ ) moHO# ¢a3oii sSBiseTcs: Bech apry-

MEHT TapMOHUYECKON (DYHKIIMH; BEJIMYMHY (O HA3bIBAIOT HayanbHOW (hazon. Jlis
JIBYX TAPMOHMYECKUX KOJICOaHUI C paBHBIMHU YaCTOTAMU

u1(t) =Umasin(ot+@1), u2(t)=Um2sin(ot +¢2),
BBOJISIT TIOHATHE Pa3HOCTH da3 AQ = @2 — (@1, KOTOPYIO 00BIYHO HA3BIBAIOT (ha30-

8bIM COBUOM.

OOBIYHO 3a Hayajo OTCYeTa MPUHUMAIOT MOMEHT BPEMEHH, MPU KOTOPOM
HavajabHas (aza nepBoro (OMOpHOro) KojebaHus paBHa HYJIIO.

JIJ1st HerapMOHMYECKUX, B YACTHOCTH MMITYJIBCHBIX, KOJeObaHuii mouatue a-
30BOr'0 C/IABHUTa 3aMEHSIOT MOHSITHEM CABUTra BO BpeMeHU. B 3TOM ciyuae uzmeps-
10T BpeMs 3aaepxku At. J[ns rapMOHUYECKHX KOJI€OAaHWUW BPEMEHU 3aJePIKKU
360°At

At cooTBeTCTBYET (Pa30BbIil CIBUT AP = =

4.2. U3mepenue ¢a30BOro ¢ABMra ¢ NOMOIbIO OCUMJLIIOrpada

®a30BbIii CIBUT MOXHO H3MEPHUTh HEMOCPEACTBEHHO MO OCYULLIOSPAMMAM
ucciedyemuvlx HanpsiceHutl, HabI1asi UX OJHOBPEMEHHO Ha dKpaHe OCLMIIIOTpa-
da (puc. 4.1a). OueBugHo, uto A@=360°a/b, rme a — paccTosiHue B JEICHUSIX
MEXIy TEPECeUCHUSIMHU OCIMUIOrpaMMaMHi HYJIEBOH JIMHHMH, D — IIMTENIbHOCTD

Neprnoaa, BbIpaKCHHAsA B ACJICHUAX HIKAJIbI. I[J'IH 9THUX I/ISMepeHI/Iﬁ HUCIIOJIB3YHOT OC-
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uutorpad ¢ AByXIydeBOW JEKTPOHHON TPYOKOM MM CO BCTPOSHHBIM JICKTPOH-
HBIM KOMMYTaTOpoM. [lorpemHocTs u3mMepeHus yriaa ¢ 3TUM CIIOCOO0OM Ompe/essi-
eTCsl IOTPEITHOCTSIMHA U3MEPEHUS JITTMH OTPE3KOB a u .

[Tpu uzmepenun pazoBOro cIBUra cnocoOOM IAAUNCA OAHO U3 UCCIEIYEMBIX
HaIpsHKEHUH MOAar0T Ha BXo Y, a npyroe — Ha Bxon X ocmmniorpada. Ocuunio-
rpad pabortaet B XY-pexxume (reHepaTop JIMHEHMHOW pa3BEepTKU OTKIIOUEH). [lpu
ATOM JIy4 Ha 3KpaHe ONMUChIBAeT AuUIIC (puc. 4.10). Da30BbIi CABUT ONPEAEISIOT
o ¢hopmyiie

Ap = arcsin(%) = arcsin(lL) : 4.1)

rae |, h — oTpesku, orcexaemspie 3mmumncom mo ocsim X u Y; L, H — makcumanbHbie
oTkJIoHeHHs 110 ocsiM X u Y. [lpu mpoBeneHnn u3MepeHus mpeaBapuTebHO Jera-
IOT LEHTPOBKY M300paKEHUSI — COBMEIIAIOT LIEHTP AJIIUIICA C IEHTPOM IIKaJIbI OC-
uusuiorpada. [Tapamerpsl n300pakeHHs] peryaupyroT Tak, 4Toobl pazmepsl H u L
(cm. puc. 4.10) 6pUTM TPUMEPHO PABHBI.

// :
\‘ /

Puc. 4.1. Izamepenune ($ha30BOro capura ¢ moMoIpto ociorpada:
a — METOJIOM JINHEWHOW pa3BEepPTKH;
0 — METOJIOM BJUIHIICA

Cnoco06 »nunca He T03BOJISIET ONPeNeanTh (Pa3oBblid CABUT OAHO3HAUYHO. Ec-
a1 6oJbllasi OCh AITUIICA pacioyiaraeTcs B IEPBOM U TPEThEM KBaJpaHTax, TO (da-
30BbIM caBUT 0° < Ag < 90° mim 270° <A@ < 360°; ecnu BO BTOPOM M YETBEPTOM,
T0 90° < A < 180° mwm 180° < Ag < 270°. Ecnu casur ¢a3 mexay 1Byms Hampsi-
KeHusAMHU paseH 0, TO DILIUIIC IPUMET BUJ IPSIMOU, IPOXOASIIEH 1O yriaoM 45°.
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[Tpu Ap =90° u 270° snnunc npuHUMAET BUJ OKPYXKHOCTH, a ipu Ap =180° - Bux
MPSAMO#, TPOXOAIIEH 1o yriioM 135°.

Henocratkom ocumiorpaduyeckoro Merojaa sBIsieTCs Manas TOYHOCTb,
0oOyCJIOBJIEHHAsI BIMSHUEM Ha PE3yJIbTaT U3MEPEHMs MOTPEIIHOCTH OT aCUMMET-
pUHU KaHAJIOB, & TAKXE MOTPEIIHOCTEH, BhI3BAHHBIX HETOUHOCTHIO U3MEPEHUS JIH-
HEHHBIX pa3MepoB, PE3KO BO3pacTaroUMX Mpu yriax, onuskux k 90°. Ilpu uzme-
PEHUSX 3THM CIIOCOOOM HEOOXOAMMO YYHMTHIBATH (PA30BBIN CIBUT, BBI3BIBACMBIN
HEUJICHTUYHOCTHIO (DA309aCTOTHBIX XapaKTEPUCTUK YCUIIUTENIEH BEPTUKAIBHOTO U
TOPM30HTAIBHOIO OTKIOHEHMH ocumutorpada, AQ=AQuszy —AQyy, TAE AQ yx—

caBur (a3 Mexay KaHamamu X u Y.

N3mepenne GpazoBOro cABUra HyJI€BbIM (KOMIIEHCAIMOHHBIM) CITIOCOOOM MOsIC-
HsIET puc. 4.2.

, pal

ul Us up
—p] X Y 4—/([) —

/

Puc. 4.2. KomneHcallnoHHBIN c1oco0 u3mepeHus (Ha3oBoro ciBura

C moMOIIpI0 MPEIBAPUTENBHO OTIPaTyHpPOBAHHOTO TIABHOTO (hazoBpaliare-
a1 K (aze HanpspkeHus U2 100aBistoT (ha30BBIA Yol OB, TAKOH, 9TOOKI (ha3zo-
BBIN CIIBUT MEXKy HampsbKeHUsMU ul u U2 Ha BXOJaX MHAMKATOpa paBeHCTBa (a3
(aynb-uagukatop) 661 pasen 0 (360°). Ilpu sToM u3MepseMblii (a30BbIA CABUT
paBeH (pazoBOMy CABUTY, BHOCUMOMY (azoBpamareneM: AQys, = @@p. B kade-
CTB€ HYJIb-MHJUKATOpa B JaHHOUN paboTe ucnoyb3yercs ociuiuiorpad B XY — pe-
x)uMe. PaBeHCTBY (a3 HanmpsHKEHUH COOTBETCTBYET MOMEHT CTSTUBAHUS DILTUTICA B
MPSAMYIO JIMHHFO.

Ecnu uzmepsiemsbiil pa3zoBblil CIBUT U CABUT (ha30BpaIiaTesis UMEIOT pa3HbIe
3HaKH, TO UCIIOJIb3YIOT BKJIFOUEHHE 00pa3ioBoro (ha3oBpamiaress B KaHAT U3Mepsi-
eMoro curHana. PerynupoBkoiil ¢azoBpararens 100MBalOTCS PaBEHCTBA CYMMBbI
¢azoseix casuros Hymo (umu 360°). Torga

3600 — ¢ 45 , 0< @ 45 <3600

A =
P ‘(P @B ‘ , =3600 < 45 <0°
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[TorpenrHocTh U3MEpPEHUs yIia () KOMIIEHCAIIMOHHBIM CIIOCOOOM CKJIaJIbIBa-
€TCsl U3 MOTPEIIHOCTU TPaayupoBKU (pa3zoBpalaresns, CUCTEMaTUYECKON Morperl-
HocTH octuiiorpada A, , HOrPEIIHOCTH ONPECICHHs] MOMEHTA PaBeHCTBA (as.

K HCAOCTAaTKaM MCTOAa CICAYCT OTHCCTHU HCO6XOI[I/IMOCTI> I'padlyupOBKH (1)8,30Bpa-
maTcirt Ha K&)K,Z[Oﬁ qaCTOTC, TAK KaK (@B 3aBUCHUT OT HACTOTHI.

4.3. Iludposoii yacroromep- pazomerp U3-85/5

DNeKTpOHHO-CUeTHbIE yacToToMepbl Y3-85/4, U3-85/5, U3-85/6, U3-
85/7, U3-85/8 (U3-85/x- cepusi) MOCTPOCHBI HA CBEPXOOIBIINX HHTETPATBHBIX
cxemax u texroioruu [IJIMC. Berpoennsrii 16-01THBIN MUKPOKOHTPOJIIEP OTBE-
qaeT 3a QyHKUUU yIpaBiICHUs], U3MEPEHUS, KOHTPOJIS TOYHOCTH U MaTeMaTuye-
CKYI0 00pa0OTKY OMBITHBIX JaHHBIX.

Yacrotomepsl Y3-85/X uMeroT GyHKIIMN U3MEPEHUS YaCTOTHI, IEPUO/IA,
BPEMEHHOT'O UHTEPBAJIA, JUIUTEIIbBHOCTH UMITYJIbCA, CKBAXKHOCTH, KOJIMYECTBA M-
IyJILCOB, Pa3HOCTH (pa3, OTHOLIEHUS YacTOT. [Ipy BBIMOJIHEHUH YACTOTHBIX U3Me-
peHuit o kaHainy 1 obecreynBaeTcsi CTaTUCTUYECKass 00padoTKa pe3ysibTara nu3-
MepeHus: (CpeiHee, MUHUMYM, MaKCUMYM, OTHOcUTeIbHbIe 3HaueHus1, CKO). Ya-
CTOTOMEPBI UMEIOT BCTPOEHHBIN KBAPIIEBbIN F€HEPATOP C TAKTOBOM yacToTOou 10
MTI 11 (mpemens! nomyckaemoit HectabumbHocTr 2 X 1077 3a rog), a Takxke BXO LIS

MOAKITFOUCHHS BHEIITHETO BHICOKOCTAOMIIBHOTO MCTOYHHMKA OITOPHOM YaCTOTHI 5
MI'no i 10 MI .



Axwn] YACTOTOMEP ONEKTPOHHO-CUYETHbIN Y3-85/5

WIMEPENVE AON KOHT MATEM

‘Bopx/Hiox Wans. (B voovewn B ¢ T ) yposews
Npeaen Cumewy 4
( soq MO D amn \
Pexums Cramcr — A = A
((pe ' A 5B maxc 500 DC | AC 5 Box MAKC 500

Myex Ea @ o X10 | X1 Wil

Puc. 4.3.. DieKTpOHHO-CUETHBIH YacToToMep-hazomerp U3-85/5

[TpnGop uMeeT BHICOKYIO MPOU3BOAUTEILHOCTD, IITUPOKUI U3MEPUTEILHBII
JIAara3oH, BEICOKYIO YyBCTBUTEIBLHOCTh U TOYHOCTH, MaJIbId pa3mep, MPOCTOTY B
yIpaBJIeHUH.

OcHogHble mexHUUecKue XapaKmepucmuku npuoopa

1. Jlnanazon u3mepenust yactotel 1 MI'1r ... 200 MI'1i, yacTOTHBIN qUanazoH
u3Mmepenus ¢gaszbl 10 1 MI'n;

2. JlmanazoHn ypoHe# BxoaHoro curfama: 50 MB ... 1 B (cpennexkBaaparude-
CKO€ 3HAaYCHME) JJIsI CHHYCOMJaIbHOTO curHana, 150 mB ... 4,5 B (mukoBoe
3HAYCHUE) ISl UMITYJIbCHOTO CUTHAJIA,;

3. Bxoanoit umnenanc: 1 MOwm/ 35 n® uiau 50 Om

4. ]Jlmana3oH W3MEpPEHHs Pa3HOCTH (a3 JBYX CHHXPOHHBIX CHHYCOMIAIBHBIX
CUTHAJIOB, TOCTYyMNAaromuX Ha BXoJ 1 u 2 (B nuana3zone yactoT A0 1 MI'): ot
0° mo 360°.

5. AOGcCoI0THas OrPEITHOCTh U3MEPEHHS cIBUTa (a3 Ha 4acToTe fisy -

Adaz ==+ (3 He - £y - 360 +0,05) °.
JI1s1 BKITFOUEHHST 4acTOTOMEPA B PEXKUM M3MEPEHUs pa3HOCTH (pa3 HaJlo HAXKUMAaTh
kHOMKY [/Ipyrue wu3mep], moka Ha JAWCIIEE KPAaTKOBPEMEHHO HE IMOSBUTCS
Haanuch PHASE 1 TO 2. OnnoBpemenHo Ha auctuiee otpasutcs “Chl” u “Ch2”.
YacroTomep roToB nuamepeHus (pasbl curHaia, nmojansHoro Ha Bxoa CH1
OTHOCHUTEIBHO cuTrHana, moganHoro Ha CH2 Bxox. PasHocTh (a3 oroOpaxkaercs B
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rpanycax. Ecnu curnan CH1 onepexxaer CH2, usmepeHHsiii pe3yibTat OyAeT mo-
JIOKUTENIbHBIN. B MpoTUBHOM citydae oH OyIeT OTpUIaTeIbHBIM

Mpunmun aeiictBusi. B pexxuMe dazomerpa B mpudope U3-85/5 m3mepsie-
MBI (ha30BbIi CABUT MIPeoOpa3yeTcss BO BPEMEHHON MHTEpBa, KOTOPBIN 3a1aeTcs
JUTUTEIIBHOCTBIO MIPSIMOYToJibHOTO uMmnylbca At. CTpykTypHas cxema mpeoOpa-
30BaTels NpeacTaBieHa Ha puc. 4.4

u
é—»\/\ > S| T

o

Puc. 4.4.. IIpeobpazoBateinp «haza-Bpems»

C nomoipto popmupyronux yctpoicts (DY) usz uccneayembix HanpsHKeHUH
U] ¥ Up B MOMEHTBI TIEpEX0/ia HAMIPSDKEHUH Yepe3 HyJb (B CTOPOHY YBEITHUYCHHS)

BBIPA0ATHIBAIOTCS KPATKOBPEMEHHBIC UMITYJIBCHI (pric.4.5)

ull __.\/ -~
// \\ // \\
/ AN / \ R
[ ~ L7 1 S 171
At ST <7
»— ¢ T I : |
<« > | |
[ I I
Uoy1l | | |
—‘ | H [ H [
| _ | | | >
Upy? | : I : It
1 B 3
| | .
ut | | 1t
Um

t;

Puc. 4.5. BpemenHble 1uarpaMMbl HallpsbKeHHH peodpazoBarens (aza—Bpems



OTU UMITYJIbCHI MOCTYMAIOT HA BXOJbl YCTAaHOBKU S U cOpoca R Tpurrepa T.
Ha ero Bbixozie (opMUPYIOTCS MPAMOYTOJIbHBIE UMITYJIbCHI, IITUTEIBHOCTh KOTO-

pBIX At poropIHOHATbHA H3MepseMoMy caBHTy da3z: At =Ae-T /3600.

OTmeTuM, 4YTO cpefHee 3HAUYCHHE HANpPsDKEHHS Ha BBIXOJIE TPUITEpa, MPo-

MOPILIMOHATILHOE U3MepsieMoMy (Pa30BOMY CIIBUTY
1 At .
Uep =?jumdt:mp-um/360 2
0

MOKHO U3MEPUTHh aHAJIOTOBBIM UM IU(POBBIM BOJIBTMETPOM MOCTOSHHOTO TOKA.
[Ipu 3TOM amMIuIUTyy UMITyJibcoB Tpurrepa Uy moaduparoT TakuM o0pa3oM, 4To-
ObI MOKa3aHMs BOJIBTMETPA YMCICHHO COBMAANN ¢ (pa30BBIM CABUTOM, BHIPAKEH-
HBIM B Tpanaycax. Takue da3zoMeTpsl peanus3yroT mnpeoOpa3oBaHue «dasa-
HanpspkeHuey. OHM UMEIOT HEBBICOKYIO TOYHOCTh, OCOOEHHO MPH U3MEPEHUH Ma-
JbIX (pa30BBIX YIJIOB.

bonee TouHpiMH SBHSIOTCA (Da30METPHI, KOTOpPBIE IMOCTPOCHBI HA OCHOBE
3JIEKTPOHHO-CUETHBIX YyacToToMepoB (DCY). B artom ciiydae IIMTENBHOCTh UM-
nysibca At U3MepsoT memodom Oouckpemuozo cuema. IIpuHIMI NEHCTBUA U3Me-
pEeHUS: UMIYJIbC Uz 3aMONHSETCd KOPOTKUMU CUYETHBIMHM HUMITYJIbCaMU Us (METKH
BpeMeHH T,) ¢ 00pa3oBBIM MeproI0M (puc.4.6)

ug uz
u“ 7 ——\{ P —\\
7 N 7 N
/ \ / \ R
l N N A0
At|, = -—’JI' | = -—’JI' I
N T Jo Lo
i X Lo
us
u4 I (I Ty I {
I |
LR LR AR LT E LR ||||||||||||||||||||||:||||I:||| ,
us| I o1t
L] N I L

-~ Yy

Puc. 4.6. BpeMeHHBIE TUarpaMMBbI TSl METO/Ia TUCKPETHOTO CYeTa



Yucno umnynscoB N, momaBmmx B uHTepBas At, MOJACUUTHIBAETCS DJIEKTPOH-
HBIM CYeTUYHMKOM. VX xonmnuecTBO jaeT (C TOUHOCTHIO /10 J0JIe METKU BPEMEHH)
MCKOMBIN nHTEpBaa BpeMeHn At = NTyy .

Jlnst nmonyyenus pa3zoBOro cABUIa 4aCTOTOMEP JAOMOIHUTEIBHO U3MEPSET T1e-
pPHOJT BXOJHBIX CHTHAJIOB T aHAJIOTHYHBIM criocobom. st atoro popmupyror
BTOPOM BPEMEHHOM MHTEpBaJI, paBHBIN nepruoAy BxoaHoro curHana T. Ero 3amon-
HSAIOT METKaMU BPEMEHH, TOIAI0T Ha BPEMEHHOM CEJIEKTOP U MOICUUTHIBAIOT KO-
audecTBO UMIyabCcoB NT, ykianpiBatouuecs B nepuoa T =~ NTTp, . Pacuet u BbI-

BOJI HAa MHJMKATOp 3HAYeHUs (pa30BOro CABUTa IO GhopmyJie
Apy =3600At /T ~3609N / NT

MPOBOJAMUTCS BCTPOSHHBIM MHKPOTIPOILIECCOPOM TTPHOOpa.

4.4. Onucanue JadOpaTOPHON YCTAHOBKH

B mabGoparopHoii paboTe NCIONB3YIOTCS TeHepaTop 3BYKOBBIX yacToT 1'3-109,
3NIEKTPOHHO-Ty4eBo# ocimuiorpad GOS-620 u yacroromep (dpasomerp) U3-85/5
(puc.4.7)

AN
7

Ocyunnozpagp
Buix 1
! Mpwoe | 1 00 GOS-629
coeauHeHe o——>
CHI, CH2
Bxoo0 2 2

[3-109 Buxox2 4| b | oo R
< o—— —o
°_|\ ®B+T-mocT f aCY

3 3 Y3-85/5
O_ %
sanVéHV:KM xanan 1,
4 Aep 4 Beix 2 Kauan 2

AN
7

Puc. 4.7 Cxema 1ab0paTOPHOH YCTAHOBKH)

B naGopatopHOM MakeTe CMOHTHPOBAHBI pErylIupyeMblil (ha3oBpallareb,
dazocasuratomuii T-MoCT U HAOOp U3 TPEX JTMHUHN 33JIEPIKKU.



®azoBpamarenb. Cxema HCHoIb3yeMOro (QaszoBpaiaTelis NpHUBEICHA Ha
puc. 4.6, a. BekropHas auarpamma (puc. 4.8, 6) MOsSCHSET ero padoTy.

R C J—
UBX _|_—.e UBBIX%
C prmm— R
—
a) 6)

Puc. 4.8 Cxema (a) u BekTopHas auarpamma Hanpspkenuid RC -dazospamiarens (0)

B onHy nuaroHans MocTa uepe3 pas3lielMTENbHBIM TpaHcpOpMaTop MOAAIOT
BXoAHOe HamnpsbkeHue Uy, KoTopoe paBHO BeKTOpHOM cymme Ur u Uc. Beixonnoe
HarnpsbkeHrne UBBIX CHUMAIOT € JIPYrOd IMAaroHajid MOCTa, aMIUIUTyAa €ro paBHa
aMIUTUTYJI€ BXOJHOTO HampsbKeHus npH ao0bix 3HaueHusix R m C . Hampske-
Husg Ug u Uc cIBUHYTHI OTHOCUTENBLHO ApyT Apyra mo daze Ha 90°. V3amenenue
¢da3pl Ha BBIXOJE (pa3oBpallaTelisi MPU MOCTOSTHHON €MKOCTH KOHAEHCATOPOB OCY-
LIECTBIIAIOT COIJJAaCOBAHHBIM M3MEHEHHEM COIPOTUBIIECHHUNM CIABOEHHBIX PE3UCTO-
poB R. IIpu usmenennn R ot 0 no oo 3HaueHns Ur u Uc MeHAOTCA OT HYJA A0
MAaKCHUMyMa, paBHOI0 BXxoAHOM amruintyae UsBx. Ha BekTopHOU AuarpaMMe BUIHO,
YTO IPHU 3TOM YI'OJI MEXAY BXOJHBIM M BBIXOJAHBIM HalpshKeHHEM MeHseTcs oT 0
no 180. Ammumtyabl curHanoB Uz M Ugyx IpU 3TOM OCTAIOTCS MOCTOSHHBIMU.
®dazoBeiii caBur RC-dazoBpaiaresiss MOCTOBOTO THMa omnpeaessieTcss (Gopmysoin

PpB =2 arctg(27z fRC) , TOATOMY TIpU paBHOMEPHOM M3MeHeHnH R mikana dazo-

BOTO CIIBUTA IOJIydaeTcsi HepaBHOMepHas. Ha mpakTuke conpoTHBICHUS PE3UCTO-
pPOB HE MOTYT MEHSThCA OT HyJs 10 OeckoHedyHOCTH. Ha ¢a3oBwiii ciBur Oyaet
BJIMSTH TAaK)KE COMPOTHBIICHWE MCTOYHMKA CUTHAjJa M KOHEYHOE CONPOTHUBIICHHE
Harpy3ku (azoBpamiaresns. [loaromy peasbHblil (pa30BbIN cBUT B (pazoBpaliaresne

GyeT PeryaupoBaThCs B HECKOIBKO MeHbIIMX penenax 0° <|pgpp|<180°.
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T-moct. Cxema dazocasuraromiero T-mocta mpuBegeHa Ha puc. 4.9a. Ha-
Ipy3Koil ero B JaHHOU paboTe sBisieTcs: ociuuiorpad, BXOJHOE COMPOTUBIICHUE
KOTOPOTO MHOTO OOJbIIIE BBIXOAHOTO COMpPOTHUBIEHUs T-Mocta. B 3ToM ciydae
BbIpaKeHHE 7151 (a30BOT0 CJIBUTA, CO3/1aBAEMOT0 T-MOCTOM, UMEET BUJT

¢, =arctg (#), 0" <gp, <90". (4.2)

27 fRC
R L L L
o—] = Aoy
/l\ C C /l\
Upx Ui J C :: C :: c :: u
J J
O O O 0]
a) 0)

Puc. 4.9 Cxema (a) u BekTopHas auarpamma Hanpspkenuit RC -daszopparniarens (0)

Jlunnu 3anep:xku. [Ipocreiimas nuHus 3a7€p>KKHU MPEICTABISET COO0H psi
Kacka/iHo BKIoYeHHBIX LC-3BeHbeB (puc. 4.90). Takoe 3BeHO MpecTaBiseT COO0H
GUIBTP HUKHEH YaCcTOThI, KOTOPHIN B Mpejenax MOJIOCHl MPOIYCKAHUS UMEET JIu-
HeliHo-yObIBatolyro @YX, Kaxmoe 3BE€HO JaeT BPEMEHHYIO 3aJep)KKy CHUTHala

t, =+vLC, xoropas paBHa CKOpoCTH yObIBaHMs (a3bl; oOlIee BpeMs 3alep:KKU

JUHUU U3 N 3BeHbeB t, =N+ LC . ®a3oBelii cABUT, CO34aBAEMBIN JTMHUEH 3a1€PKKU

Ha gacrore f, Moxker ObITh BbruncieH no dopmyne ¢, =360° f t,. BonHoBoe co-

IPOTHBJIEHHE TaKoM JMHUKM P =+/L/C . JIis HEeHCKaKEHHOM Iepesaud CHIHAJIOB

JVHMS 331€PKKHU JOJDKHA OBITh HAarpy>keHa Ha conpoTuBieHue Ry = p, a mosioca ee

MPOITYCKAHMS TOJDKHA OBITH OOJIBIIE TUPUHBI CIIEKTPa CUTHAJIA.
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4.5. 3aianue ¥ yKa3aHUSA K BBINOJHEHHIO Pa00ThI

4.5.1. H3mepenue cosuza a3z mexcoy kananamu CHIX u CH2Y ocuyunnozpagha
GOS-620 cnocobom nnunca
B »ToMm myHkTe u3Mepsiercs (a30BbIA CABUT MexAy KaHamamMud X v Y Oc-
nusuioraga ¢ OTHOCUTENBHO Y3KOM Mosocoi npomyckanus. Ha gwactorax Boime 50.
...100 k' y Hero Habmromaercsi 3aMETHBIA (Pa30BBI CABUT MEXIy KaHaJaMU
(XY , Ha 0oJiee HU3KUX YAaCTOTaX OH CTPEMHUTCS K HYJIIO.
[lepexmtouatens PO/ PABOTH] Ha makeTe yCTaHOBUTE B ToJiokeHHE 1
(nenocpedcmeennoe coedunenue). [onaiite ¢ knemm BBIXO/] 2 renepaTopa cur-
HaJl Ha BxoJ makera. Ha reneparope ycrtaHoBuTe HadaibHyr 4dactoTy 200 kl'm

(200 o mikane, MHOKUTEJIb YACTOTHI — 103), JIMCKPETHBIN MEPEKII0YATEIb

perynupoBku Hanpspkenus 15 B; HAI'PY3KA 600 £2.

[Tomaiite HanpsbkeHus ¢ pazbeMoB MakeTa BHIXO/] 1 v BbBIXO/] 2 Ha BXo bl
CH1 X u CH2 Y ocummnorpada. Ha ocrimmtorpade ycTaHOBUTE CIEAYIONMINE TT0-
noxenus: perynmupoBok: TIME/DIV X-Y (sxaouen pescum X-Y), VOLTS/DIV 5
B/oen — B 00oux kaHanax.

[lepen m3MepeHUs MU METOAOM JIUIUIICA HYKHO TOYHO COBMECTUTH LIEHTP
AIUTUIICA C LEHTPOM 3KpaHa ociuuiorpada. 1o ynoOHO JenaTh, yCTHOBUB HYyJIe-
BO€ HampsbkeHue Ha reHepartope pyukonl PEI'VJIHMPOBKA BbIX. W perynupys
nosioxkeHue Touku pyukamu POSITION. 3arem ycraHoBUTE pa3mep ILIUIICA C TI0-
Motbto pyuku tiaBHot PEI'VJIMPOBKA BbIX. tak, 4ToObl OH 3aHMMal 00Jib-
IIYI0 4acTh HIKAJIBI ocIuiuiorpada.

N3mepenus mpoBeauTe METOAOM dJuturica (CM. 1. 4.2) Ha yKa3aHHBIX B TaOJI.
4.1 ygacrotax. Ilo popmyne (4.1) paccuutaiite ¢ga3zoBbiii caBur. JlaHHbIE U3Mepe-
HUH 1 pacdeToB 3aHecuTe B Ta0II. 4.1. [TocTpoiite rpaduk 3aBucumoct @ Xy ().

4.5.2. I'paoyupoexa ¢hazospawiamensn 1adopamopHo2o MaKema ¢ HOMOULbIO
uugpposozo hazomempa
JIJIs MCIOJIb30BaHUsT KOMIICHCAIIMOHHOTO (HYJIEBOIO) METOJa HEOOXOIMMO
oTKanMOpoBaTh IJIABHBIN (pa3oBpaliaresb, YCTAHOBICHHBIA B MaKeTe HAa KaXKIOU
paboueit wacrore. Ilepexmtouarens PO/ PABOTHI na makete nepeBeauTe B I0-
noxxeHue 2. OnpenenuTte 3aBUCUMOCTh ()a30BOTO CIBUTA (@B OT yIja IMOBOPOTa

PYYKH TOTEHIIMOMEeTpa (ha3oBpaIatesisi o, OTCYUTHIBAEMOIo 0 ero mkaie. M3me-
peHust IpoBeanuTe ¢ MoMoIIbio (pazomerpa U3-45/5. JIjis 3TOTO BKIIOYUTE PEKUM
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¢da3zoBeIX M3MepeHUil, HakuMas KHOMKY [[Ipyrue m3mep| mo Tex mop, moka Ha
nucruiee kparkoBpemeHHo He nosiButca Haanuck PHASE 1 TO 2. Ilocne 3toro
dazomeTp OyAeT MoKa3pIBaTh pe3yJbTaT U3MEPEHUS B Ipajlycax, 3amsThle B MOKa-
3aHMSIX CIIyKaT JUIsl BBIJICJICHUS TPYII TpeX 3Hadamux uudp, Touka — s pasze-
JICHUS LIEJION M JPOOHOM YacTel uncia. YUTUTE, UYTO NOKA3AHUSA (hazomempa HA0O
838Mb CO 3HAKOM «MUHYC», TIOCKOJIBKY (Da3oMeTp MoKa3bIBaeT pe3yJbTaT B Mpejie-
nax 0...360° , a pasoBpamaTens JaeT OTPUIATENBHBIN (A30BBIi CIBHT. .

OnHOBpeMEeHHO HAOMIOAATe Ha dKpaHe ocIIIorpada UCXOAHOE U CABH-
HyTOoe Mo (aze HampspkeHus. s sToro Ha ociuuuiorpade yCTaHOBHTE OpTraHbl
yInpasieHus B cienytomue noynoxxkenus: MODE DUAL, TIME/DIV 2...10 us/DIV B
3aBUCUMOCTH OT YCTAaHOBJIEHHOU 4acToThl u3Mepenusd. [logdepure ko3pdunrent
OTKJIOHEHHUS BTOPOTO KaHajia TakK, YTOObI aMITUTY/Ibl CUTHAJIOB ObUTH OBl pUMEp-
HO PaBHBI.

[IpoBeaute m3mepenus: ¢hazoBOro CABHUra ISl BCEX JIEJICHUN MIKAIbI MMOTEH-
nuomerpa Ha vactorax 12, 15, 18, 20, 25 u 30 k['1. Pe3ynbraTsl 3aHecute B TaOM.
4.2. TloctpoiiTe Ha 0 JHOM rpaduKe TpaayupoBOYHbIC KpUBbIE (hazoBpaiareist Opp

(ot) ast yKa3aHHBIX 4aCTOT.

4.5.3. H3mepenue hazoeozo cosuza T-mocma nyneevim cnocooom

[lepexmrouarens POJA PABOT makera yCTaHOBHTE B INOJOXKEHUE 3. B aTOM
MOJIOKEHUHU KaJTMOpOBaHHBIN (hazoBpaniaTeslb U UucciaeayeMbliii T-MOCT BKIIOYEHBI
nocieaoBareabHo. Ha ociimmmorpade ycranosute peskum X-Y: TIME/DIV X-Y.
PerynmupoBkoii azoBparmarens 100€HTECh CTATHBAHUS M300paKCHHS DIUIAIICA B
OpSIMYIO JIMHUIO. 3alMIIMTE 3HAYEHUs yKaszaTess Mo Iikaie (asoBpamarens o,
nen., B Taoi. 4.3. Tloap3ysack rpagydupoBOYHBIMU KPUBBIMH (ha30BpaliaTess, moy-
YeHHBIMU B 1I. 4.2, onpeaenure (pa3oBblil caBur T-MocTa @ 1ysu = —@ 4p Ha yKa-

3aHHBIX B Ta0id. 4.3 wacrorax. Paccumraiite ¢a3o4acToTHYI0O XapaKTepUCTUKY T-
Mocta 1o dopmyie (4.2). Yurute, uto C = 400 nd, R = 3.3 kOm. Pe3ynbrarsl uzme-
peHuit u pacuera 3anecure B Tabi. 4.3. [locTpoiite rpaduku d3KCrIepUMEHTATBHON
u pacuetHor PUX T-MocTa U CpaBHUTE UX.

4.5.4. H3mepenue ghazouacmomuplx xapaxmepucmuk mpex JUHUI 3A0ePHCKU
¢ nomowwio pazomempa 43-85/5
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[lepexmouarens PO/ PABOTBI makera nepesenure B nojioxxenue 4. M3me-
perust @YX mpoBenuTe UIA TpeX JIMHUN 3aJIepKKu (BbIOMparoTcs: pyukout JIMHUN
34/IEP’KKH) B muana3one gactot ot 20 o 200 kI (10 yacToTHBIX Touek). Harmom-
HHM, YTO MTOKa3aHMs (a3oMeTpa HAJIO B3SITh CO 3HAKOM «MHUHYC», Tak kKak @YX nmeror
OTPUIIATENIbHBIM HAKJIOH B OOJIACTH OTPUIATENILHBIX 3Ha4YeHUil (as3bl. . Pe3ympTaTsl
u3MepeHuil 3anecute B Tabu. 4.4. IlocTpoiite rpaduku 3aBuCUMOCTER @ (f) 17}
anIpPOKCUMUPYUTE UX NPAMBIMHA JUHUAMHU. OIpenennuTe Mo yriy HakJIOHA ITHX
JUHHUHA cpeiHee BpeMsl 3aACPKKHU IS KaKAO0W JIMHUU 1o (popmyrie

300 =
rae A¢ — npupartienre (a3bl IPH K3MCHCHHH YacTOThI Ha Af.

4.6. Conep:kaHue oTueTa

OTuer noJKeH copepkKaTh: YIPOIIEHHYIO CXEMY U3MepeHus (a3oBOro CIBU-
ra METoJIoM npeoOpa3oBaHMsl BO BpEMEHHON MHTEPBa, TaOJHUIbI C pe3yiIbTaTaMu
WU3MEPEHUN U PacyeToB, Ipa(UKU MO BCEM IIyHKTaM pabOTHI.

4.7. Pexomenayembie GopMbl TA0JIMILY

Tabnuya 4.1
N3mepsemas f, xI'nl
BEJIMYMHA 5 10 15 20 50 100 200
|, nein.
L, mem.
Pyx , Tpaa
Tabnuya 4.2
o, Jell. f, kI'g
12 15 18 20 25 30
1
2
11
Tabnuya 4.3
®da3oBkIi f, kI'g
CJIBHT 12 | 15 | 18 | 20 | 25 | 30
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o, aell.

(PTI/IBM

® T pacu

Tabnuya 4.4

0] f, KFI_[
20 40 60 80 100 120 140 160 180 200

om

P2

P13

4.8. KoHTpoO/1bHBIE BONIPOCHI

1. Jlaitte onpeneneHue Gpa3zoBoro cupura. J{us Kakux CUTHAJIOB BBOJMUTCS ATO MO-
HSTHE?

2. Kak mameputh (a3oBbIi CIBHUT MO OCHMIIOrpaMMaM MCCIIECIYyEeMbIX HaIpsKe-
HUW C TIOMOIIBI0 ABYXJIydeBoro ocmmniorpada? Uem ompenensTcs MOrper-
HOCTb 3TOT0 crocoba?

3. Kak m3meputs (azoBeiii caBur crmocodboMm smumrnca? Yem ompernensercs mo-
IPEIIHOCTH 3TOTO crocoba’?

4. TlosicHWTE METOIUKY U3MEpeHHUs (Pa30BOTO CABUTA HYJIEBBIM CIIOCOOOM.

5. Kak ycTtpaHuTh NOrpenHoCcTh, BEI3BAaHHYIO HEUJEHTUIHOCTHIO (DA30BBIX Xapak-
TepUCTUK X- 1 Y-KaHalloB ocuuiiorpada?

6. IloscHure mpuHIUN IEWCTBUS (azoMeTpa ¢ MPeoOpa3oBaHUEM H3MEPSIEMOTO
¢da30BOTO CBUTA BO BPEMEHHOM MHTEPBAJL.

7. Hapucyiite cxemy 1 BEeKTOpHYIO quarpammy cummerpuaHoro RC-dazoBpariaress,
MOSICHUTE €T0 padoTy.

8. CoxpansieTcss mu rpaayupoBka cummerpudHoro RC-dazoBpamarens npu me-
pexoe Ha IPYTyIo 4acToTy?

9. Kak onpenennts mo ®UX cpegHee Bpemst 3a1epKKu?

10.0t1 yero 3aBUCHUT (ha30BbII CABUT B TUHUU 3aJEPKKU?
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