1

PABOTA Ne3.7. UBMEPEHHUE YI'JIA ®A30BOI'O CJIBUT' A
1. IIEJIb PABOTDBI

[TonyyeHue HaABBIKOB HM3MEpeHUsS yria (a3oBOro CIBHTA,
3HAKOMCTBO C YCTPOMCTBOM M XapaKTEPHCTHUKAMH ILH(PPOBOro
dazomeTtpa.

2. 3AJIAHUE JUTS1 JOMAIUHEN [TOJITOTOBKU

1. TloBTropuTe BoOmpockl OOpaOOTKM MW  MIPEIACTABICHUS
pE3yJbTaTOB MOPSIMBIX HU3MEPEHUH METOJOM HEMOCPEICTBEHHOM
OLICHKH.

2. O3HAaKOMBTECH C TPUHIMIOM palbOThl, YCTPOHCTBOM U
XapaKTePUCTUKAMU AJIEKTPOMEXaHUYECKUX (Pa3oMeTpoB.

3. O3HakoMbTE€Ch € MOPUHLUUNOM PAOOTHI, YCTPOMCTBOM U
XapaKTEePUCTUKAMU AJIEKTPOHHBIX (pa30METPOB.

4. O3HAaKOMBTECH C TPUHIMIOM palbOThl, YCTPOHCTBOM U
XapakTepucTUKaMu U@ poBoro ¢pazoMeTpa MTHOBEHHOTO 3HAYCHHS.

5. O3HakoMbTE€Ch € MOPUHLIUNOM PAOOTHI, YCTPOMCTBOM U
XapakTepucTukaMu 1uppoBoro GazoMeTpa ¢ yCpeIHEHUEM.

3. CBEAEHUWS, HEOBXO/JAMUMBIE IS BBIITIOJIHEHM A
PABOTDI

Metoapl u3MepeHuss yriaa caBura ¢da3  MEXIy JABYyMS
FapMOHUYECKMMU HANPSHKEHUAMHA 3aBUCIT OT YACTOTHOTO JIMAIla30Ha
u TpebyeMon TouHOCTH m3MepeHus. Ha HM3kux yactotax Hambosee
yHOTpEeOUTENbHBI dJIEKTpOMEXaHWYeCcKue (azoMeTphl, MOCTPOCHHBIE
Ha  OCHOBE  DJIGKTPOJMHAMUYECKHX H  (PeppOoauHAMHUECKUX
soroMeTpoB. OTHAKO UX MOKA3aHUS JIOBOJIBHO 3HAYUTEIBHO 3aBUCSAT
OT YacTOThI, MMOITOMY Takue (HazoMETPhl UCIIOJIB3YIOTCSI B OCHOBHOM
Ha MNpoMbIIUIeHHBIX 4YacTtoTtax S50 — 400 ['m m mMeroT Kiacchl
toyHoctu 0,5 —2,5.
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DNEeKTPOHHBIE aHAJIOTOBBIE (ha30METPhI IIUPOKO MPUMEHSIOTCS
Kak B J1aDOpaTOpPHOM, TaK W MPOMBIIUICHHOW mnpakTuke. OHH
paboTaloT B JAMANa30HE 4YacTOT OT JECATKOB TepIil 0 EAUHHIL
Merarepil. UX oTHOCUTENbHASA MOTPEIIHOCT cocTaBisieT 1 —2 %.

B nmabGopatopHoil mpakTUKe IS U3MEpeHus yria ciasura ¢as
MOKHO MCTIOJIb30BaTh ocumuniorpad. CymiecTByer n1Ba MeTona. Meton
JIUHEWHOW  Pa3BEPTKHU MIPUMEHSIETCHA, eCJIn ocriiorpad
JIBYXJIy4deBOil. B 3ToM ciydae Ha 3KpaHE MOIYy4arOT H300paKE€HUE
JIBYX KPHBBIX HaNpsDKEHUA U; H U, B3aMMHOE PACHOJIOKEHUE
KOTOPBIX HECET UCKOMYIO MH(popMammio. MeToa ayuiica OCHOBaH Ha
TOM (haKTe, YTO MPH MoJaue JBYX CHHYCOMJANbHBIX HAMPSIKCHUN Ha
BEPTUKAJIBHO M TOPU30HTAIIBHO OTKJIOHSIIOIIHME IUIACTUHBI Ha 3KpaHe
HaOJI01aeTCs AIUTUIC, (JopMa M HAKJIOH KOTOPOTO 3aBUCIT OT yIJa
casura ¢as. IlorpemHocTs u3MEpeHus: dTUMU METOJIaMH JIOBOJIBHO
Benmmka — 5 — 10 %.

[MudpoBsie ¢azoMeTpbl CTPOSATCS HA OCHOBE AaHAJIOTO-
udpoBoro npeodpazoBaHus (PazoBOTrO CABUTA B UHTEPBAJ BPEMEHH,
T.€. HCIOJB3YyIOT Bpemsa-umnyiabcHbie AIlIl. Onu pabortaroT B
IIMPOKOM JIMana3oHe 4acToT (OT €AWHUII repl O COTEH Merarepir),
MMEIOT BBICOKOE BXOJHOE compoTtuBieHue (1o 1 MOwm), moryr
paboTaTh C HANPSHKEHUSIMU OT HECKOJBKHMX MHIUIMBOJIBT IO COTEH
BOJLT. AOCOJIOTHAsT MOTPEITHOCTh H3MEPEHUW COCTaBJSET JOJHU
IpajaycoB.

4. OIIMCAHUE JIABOPATOPHOI'O CTEHJIA

JlabopaTtopHbIil CTEHJ IPEACTaBISET COOOM IEepCOHAIBHBIN
KOMITBIOTEp, Ha pabodyeM CTOJIE KOTOPOTO PACIIOJOKEHBI MOJIETH
KanuOpaTopa (Ga30BbIX CABUTOB U MU(ppPoBOro ¢azomerpa (puc. 3.7.1).
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Puc. 3.7.1. Bua 3xpana 1a00paTOpHOIro CTE€H 1a IIPU MPOBEICHUN
paboThI Ne3.7.

Cxema BKJIIOYEHHS NPUOOPOB TMPH BBINOJHEHUU HU3MEPEHUM
MpUBEJICHA Ha puc.3.7.2.

KAJIUBPATOP Boix.l o e Bxl NUO®POBOU
DPA30BOI'O NU3MEPUTEJIb
CJIBUT' A PASHOCTHU
° ° DA3

Brix.2 Bx.2

Puc.3.7.2. Cxema 31€KTpUUECKOTro COCTMHEHMUSI KamnOpaTopa u
¢ poBoro GazoMerpa IpH ONpeACICHUN ITOTPEITHOCTH METOI0M
MPSIMBIX U3MEPECHU

Manunynsuus opranaMu yIpaBJIeHUsI CPEICTBAMU U3MEPEHHIN U
JIPYTUX YCTPOMCTB MPOUBBOAUTCS TMPU BBITTOTHEHUU pPabOTHI C
MTOMOIIBIO0 MBIIIIM B TAKOM K€ MOPSJIKE, KaK 3TO MPEAYCMOTPEHO MPHU
paboTe ¢ peabHBIMU MPUOOPAMU M YCTPONCTBAMMU.

B manHO# paboTe UCIOIB3YIOTCS: BUPTYaTbHBIM KaIMOpaTOp
dazoBOro caBura ¢  XapaKTEpPUCTUKAMH, OJIM3KUMH K
XapakTepUCTUKaM peajbHOoro mnpudopa d1-4, u BUpPTyaTbHBIN
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nudpoBoii  (pazomerp ¢ XapaKTEepUCTHKaAMH, OJIM3KHUMH K
XapaKTepUCTUKaM pealibHOro nipudbopa PD2-34. Hekoropsie
xapakrepuctuku 3tux BII npuseneHsl Huxke.

Kanu6parop dazoBoro capura (kaanudbpatop ¢dasbl) sBISETCS
MHOT'O3HAYHOM Mepou (ha30BOTO CABUTa M MOpEJIHA3HAYCH I
BOCIIPOM3BEACHUS yIJIOB (a3oBOro caBUra MeEXAy JByMs
CUHXPOHHBIMU TapMOHUYECKUMM HampsikeHusiMu. lIpumensiercs
TIJIs TIOBEPKH M3MEpUTENeH pa3HOCTH (a3, a TakKe JJIs1 HaCTPOUKHU
Y UCCJICIOBAHUS PA3JIMYHBIX PAJUOIIECKTPOHHBIX YCTPOUCTB.

IludpoBoit  m3mepurenp pasHoctu  ¢a3  (mudpoBoi
dhazoMeTp) MpeaHa3HauYeH IJId U3MEPEHUS Pa3sHOCTH (a3 MEKIY
JByMSI CHUHXPOHHBIMH TAapMOHUYECKMMHU HAMNPSHKEHUSIMU  C
1IUPOBBIM OTOOpaKEeHUEM MH(OPMAIIHUH.

Hmnamazon pa6oumx yactotr oT 0,5 I'm mo 5 MI'u. Bxogusie
HAIpPsI)KEHUS HEMOCPEACTBEHHO Ha BXOJax IMpUOOpa HE JIOJIKHBI
npeBbiiath 2 B 1 ObiTh He HIDKe 20 MB. /lnama3zon m3mepeHus

yIria0B (pa3oBOTo CABUTA COCTABIISET OT 0% mo 360°. Pa3pemaromas
criocoGHOCTh HHANKaTopa - 0,017,

[TorpemHocTs u3MepeHHs: yrioB (Ha30BOrO CABUTa TIpH
PAaBHBIX 3HAYCHUSX BXOJHBIX HANPSXKEHUW HENOCPEJICTBEHHO Ha

BXomax 1 m 2 mpubopa HE TPEBBIINIACT 3HAYCHUU, YKa3aHHBIX B
Tabnuue 2.

Tabmmma 3.7.1.

EaCTOTa F, 0,5<F <1 1<F <20 20<F < 5x10°
11

[TorpemHocTs, 0,25 ( 0,1 ) + ~7
flo £0257 1 +lo0s+ ) | +(01+107 xF)

5. PABOYEE 3AJIAHUE

1. MW3yuutre onucanue pabOThl ©  PEKOMEHJIOBAHHYIO
JUTepaTypy. 3amyCcTUTE MNPOrpamMmy-o00JIOUKY  JIaDOpaTOPHOTO
npakTukyma, HaxaB KHomnky RUN (“cTpenka HampaBo” B JI€BOM
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BEpXHEM VIJIy OKHa IMpOTrpaMMmbl), W BbIOEpUTE  JTAOOPATOPHYIO
paboty Ne7 «M3mepenme yria (a3zoBoro casura» B rpymme padoT
«3mepenune 3IeKTPUIECKUX BETUYHH.

2. Ilpn HeOOXOIMMOCTH €Ile pa3 MOYNTANnTe ONMHUCaHNE PAOOTHI,
OTBETBTE Ha BOIPOCH KOJUIOKBUYMa H MOJY4YUTE JONYCK K
BBITIOJIHEHUIO pa0oThl. [locie cnaum KoJUToKBUyMa Ha pabo4eM CToJie
aBTOMATUYECKU MOSBUTCS OKHO JuieBod mnaHenmu BII u  oxHO
71a00paTOPHOrO KypHana, co3maHHoro B mporpamme MS Excel. B
7a00paTOPHBIM JKypHall B MPOIECCE BBHIMTOJIHEHHS pPaOOTBI OymyT
BHOCUTBHCS JTAHHBIC, HEOOXOUMBIC JIJIs TOCJIEIYIONIET0 COCTaBICHUS
oT4eTa.

3. IlpurotoBbTe K pabOTE€ MOPOBEPEHHYIO HA OTCYTCTBUE
BUPYCOB, OT(POpMATHUPOBAHHYIO 3,5-TIONMOBYIO JTUCKETY U BCTaBbTE
€€ B JUCKOBO/I.

4. W3yunTte opra”sl yIPABICHUS, HAXOASAIIMECS HAa TEPEIHEH
MTaHEIN IPUOOPOB.

- TyMOsiep «CeThb», NpeaHa3HAYECHHBIN [ BKIIFOUEHUS
mpudopa;

- TP KHOMIKU «F» 1J1s1 yCTAHOBKM YaCTOTHI BBIXOJHOTO CUTHAJA;

- TPU KHOIKH «(@», W3 HUX (CIE€Ba HampaBO) mepBas — JJIs

YCTaHOBKH 3HaKa (pa3oBOro cABUra, BTOpas — JJIs yCTAaHOBKH paspsjia
COTEH YHUCJIEHHOTO 3HaueHus yria (a3oBOro CABUTA, TPETbs — IS
YCTaHOBKH pa3psja ACCATKOB yria (pa30BOro C/IBUTa;

- JIBa peryjsTopa JsS YCTAaHOBKH BBIXOJHOTO HAIPSIKCHUS
COOTBETCTBYIOIIETrO KaHana Beix.1 u Beix.2;

- IB€ KOAKCHaTbHBIX po3eTku Brix.1 u BoIx.2, mpeacTaBistommue
BBIXOJIbl TAPMOHMYECKOI'0 CHUI'Hajla MEPBOro (OMOPHOT0) U BTOPOTO
KaHaJIOB KaiuopaTopa;

- G poBOE TpeXpas3psaHOE YCTPOMCTBO MHIWKAILIMH, C IICHOMN
JiefeHus MiIauiero paspsiga 1 rpamayc.

Ha munesoii manemm mudpoBoro ¢ha3zoMerpa pacioIoKEHHI:

- kHonka «CETby BkitoueHust nutaHus npudopa oT CETH;

- kHomka «KamuOp.», mpeaHa3HaueHHas ISl BKJIIOUCHHS
pexuMa KannopoBku (hazomeTpa.



6

- ZIB€ KOAaKCHMaJIbHBIX po3eTku Bx.1 m Bx.2, mpencrapnsromme
BXOJlbl TapMOHHYECKOI0 CHUTHaja IEepBOro (OMOpPHOI0) M BTOPOrO
KaHaJIoB uGpoBOro dazomMerpa.

- G poBOE TpexXpas3psaHOE YCTPOMCTBO HMHIWKAILIMH, C IICHOMN
neneHus mutaauiero paspsaaa 0,01 rpamyca.

B nanHOl pabore Moaenps kammOpaTopa (ha30BBIX CIBHIOB
HCIOJB3YEeTCS B KadyecTBE OOpa3lOBOIO CpEJACTBAa H3MEPEHUH U
CIY>KHUT I BOCIIPOM3BEICHUS C BRICOKOW TOYHOCTBIO 3HAUCHUS yIJja
¢a30BOro CIBUTAa MEXKIY ABYMS TapMOHHYECCKUMH HaIpsHKeHUIMHU. B
KadeCcTBE pab0vero CpeacTBa M3MEPEHUI CIYKHAT MOJIEIb MH(GPOBOTO
dazomeTtpa.

6. IIOPAJOK BBIITOJIHEHWSA PABOTDI

1. ITogroToBbTE MOJIEIN MPUOOPOB K padoTE.

1.1. Brmounte ¢ momompio TymOnepoB «CeTb» IH(POBOI
dazomerp m KammOpaTop ¢a3oBeiXx caBuroB. Ilocie BKIIOUCHUS
pUOOPOB HA UX JIMIEBOM TTAHENIN 3aTOPATCS YCTPOMCTBA MHIUKAIUH.

1.2. C nmoMompl0 KHOIIOK «(» YCTaHOBUTE 3HAUYCHUE YIJa
¢dazoBoro caBura MeXJay CHUTHaJlaMd Ha BBIXOJaxXx Kajaubparopa,
paBHbBIM 0 rpaaycos.

1.3.  VYcranoBuTE pEryJSITOPHl  BBIXOJHBIX  HANPSKECHUM
KaJImOpaTopa B CpeIHEE MOJI0KECHHUE.

1.4. Otkanubpyite azomerp, yaepxkuBas KHONKYy «KammOp.»
70 TIOSIBIICHUSI HYJEBBIX TokaszaHwi. Ilocie xammOpoBku (azomeTp
ABTOMAaTUYECKHU MEPEXOAUT B PEKUM U3MEPECHUI.

2. OmpoOyiiTe pacrmoyIOKEHHbIE Ha pabdodeM CTojle MOACIH
cpeacTB m3MepeHuil. B mporecce ompoOoBaHus, U3MEHS (Da30BBIM
CIBUT, YaCTOTy W HaIPsOKEHHE CUTHAJIOB Ha BBIXOJAX KajauOpartopa,
MPOCJICIUTE 32 U3MEHEHHEM IOKa3zaHuil (pazomerpa u yOenuTech B
paboTOCIIOCOOHOCTH PUOOPOB.

B cayuae ecnmu xoTs Obl OgHAa W3 MOJEIEH OKaXeTCs
HEpabOTOCIIOCOOHOM, 0O0OpaTUTECh K MPENoAaBaTEIo.
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3. HWcnonb3ys kanuOparop (a30BBIX CABUTOB B KayeCTBE
HMCTOYHUKA TapPMOHUYECKUX HAIpPSKEHUU, U3MEPhTE Ha BBIOpAaHHOMN
9acTOTe yTroi ()a30BOro CABUTA C MOMOIIBIO MHUGPOBOTO (a3zoMeTpa.

3.1. OTtkanubpyiite hazoMerp.

3.2. YcraHnoBuTe 3HadYeHHE yria (a3oBOro CABHTA HAa BBIXOC
KanbpaTopa, paBHbIM (O TpaaycoB, a 3HAYEHHWE YACTOTHI CHUTHAJA
paBHbIM 10 kI 1.

3.3. U3meppTe ¢ momomipio (azomMeTrpa BEIHMYHHY (Ha30BOTO
CIABUTAa MEXJYy CHUTHaJlaMU Ha BBIXOJIaX KaauOpaTopa W 3alUIINTE B
71a00paTOPHBIN XKypHAI 1o ¢opme, MpUBEIACHHON B Tabmuie 3.7.2,
COOTBETCTBYIOIIME MMOKa3aHUs KamuOpaTopa u 1udposoro pazomerpa.

3.4. IloBTopuTe 3a1anue n.3.3., yCTaHABJINBAs ITOCJIEA0BATEIBHO
¢da3oBBIN COBUT Ha BBIXOAax Kammbpartopa, paBHbiM 10, 30, 60, 90,
120, 150 u 180 rpaagycoB u, (UKCUPYS TpPH HSTOM IOKa3aHUS
g poBoro (pazomerpa.

4. TloBropute n.3.1 — 3.4, Be1OpaB apyryro yactoTy (0,5 'ty unu
5 Mr1) nepeMeHHOT0 HaIpsHKEHUS.

Tabnuia 3.7.2
PesynbraThl udmepenuii yria $a3oBOro cBura ¢ moMoIIbIo
g posoro (pazomerpa (dactora curaanon 10 xl')

. AolcomotHass | OTHOCHTENb-
da30BbIi
[Tokaza- | morpemHocThb Has
CIBUT Ha
HUS ¢dazomerpa, | MOTPEIIHOCTH
BBIXOJE o, | Pe3ynbrar
¢azo- rpaj dazomeTtpa, % .
Kajauo- M3MEPEHU
MeTpa, IKIIC- IKCIIe-
paropa, pac- pac-
rpaj. pu- pu-
rpaj. qeT qeT
MEHT MEHT

5. Hcmons3ys kammOpaTop (a30oBBIX CIOBHTOB B KadeCTBE
HUCTOYHUKA TapMOHHMYECKUX HAIPSHKEHUH, H3MEpPhT€ C IOMOIIBIO
mu¢poBoro (azoMerpa OJWH M TOT K€ yroa ¢a3oBOTO CIBUTa Ha
pa3lIMYHBIX YacTOTaX.
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5.1. OtkanubpyiiTe hazoMerp.

5.2. YcranoBute 3HadYeHHE yria (pa30BOro CABHTA HAa BBIXOC
KajauOparopa, paBHbIM 10 I'paaycoB, a 3HauY€HHE YAaCTOThl CUTHAJIA
paBHbIM 0,511

5.3. U3smepnTe ¢ momompio dazomeTpa (a3oBbI CABUT MEKIY
CHUTHAJIaMH Ha BBIXOJIaX KaMOpaTtopa W 3alMIINTe B J1a00paTOPHBIN
KypHan 1o ¢dopme, OpuBeAcHHOM B TaOmmie 3.7.3, moka3aHUs
KanuOpaTopa u mudpoBoro dazomerpa..

5.4. IloBropurte 1. 6.3 3a1aHNs, YCTAaHABIMBAS MMOCJIEA0BATEIBHO
yacToTy curHayon, paBaou 0,5 I'm, 50 I', 500 I'u, 50 xI'm, 0,5 MI'n, 5
MI 1.

6. IloBropute n.6.1 — 6.4 3amanusi, BHIOpAB JPyroe 3HAYCHUE
dazoBoro capura (60 uiu 90 rpamycos).

7. Haxxmure knonky CTOIL

8. Coxpanute ¢ain 1a00paTOPHOTO KypHaIa Ha AUCKETES TOJ
OpPUTHHAJIbHBIM UMEHEM.

Tabnuia 3.7.3
Pesynbrathl usmepenuii yria dazoBoro casura 10 rpagycoB Ha
pa3IUYHBIX YaCTOTaxX C MOMOIILIO ITudpoBOro (hazomeTpa

Yacrota AocomtotHas | OTHOCHUTEIb-
curHasia | Ilokaza- | morpemHocThb Has
Ha HUS azoMeTpa MTOTPEITHOCTD
P b, P o, | Pe3yibrar
BBIXOJIC dazo- rpaj dazomeTtpa, % .
U3MCPCHUI
Kaano- MeTpa, JKIIe- AKCIIe-
paTopa rpaj pac " pac "
’ geT P geT P
I'o MEHT MEHT

7. OOOPMJIEHME OTUYETA

[Ipu odopmiieHnn 1a0OpPaTOPHOTO OTYETa  HEOOXOIUMO
MOJIHOCTBIO  3aIIOJIHUTh HMEIOIIMECS B PACHOPSHKEHUU CTYJIEHTa
Tabnuiel o popmam 3.7.3 u 3.7.4.
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[ToMrMO 3aMOJIHEHHBIX TA0JIUI] B OTYETE JOJIKHBI COJIEPHKATHCS:

- CBEJICHHUS O 1IEJIM U MOPSJIKE BBITIOTHEHUS Pa0OTHI;

- cxema J1abopaTOpHON YCTaHOBKH;

- JTAaHHBIE O XapaKTEPUCTUKAX UCTOJIb30BAHHBIX PHUOOPOB;

- TpUMEPHl PACYETOB, BBIMOMHABIIUXCSA TPH 3aMOJHEHUH
TaOJINII;

- TrpaduKu 3aBHCHUMOCTH aOCOMIOTHOM W OTHOCHUTEIBHOI
MOTPEIIHOCTE M3MEPEHUM OT pe3yJIbTaTOB H3MEpEeHUur (mpu
(bUKCHpPOBAaHHON YacCTOTE U MPU (PUKCUPOBAHHOM (ha30BOM CIBUTE) C
BBIJICJICHHBIMU Ha HUX TMOJIOCAMHU JIOMYCTUMBIX MOTPEITHOCTEH;

- BBIBOJIBI T10 pe3yJIbTaTaM IpojieIaHHON pabOThI.

8. KOHTPOJIbHBIE BOITPOCDI

1. B xakowm citydae HanpspKeHUsT Ha3bIBAIOT MPOTHUBO(a3HBIMU?

2. Kakoii meron peamm3yeTcs NpH H3MEpPEHHH cABura (das
AIEKTPOAMHAMUYECKUM WM (PeppOTUHAMUYECKUM JIOTOMETPOM ?

3. B kakyw BenuuuHy TmpeooOpasyercss (a3oBbIM CIBUT B
aHAJIOTOBBIX JIEKTPOHHBIX (hazoMeTpax?

4. B xakoMm [uama3oHe dYacTOT paboTalOT aHaJOrOBbHIE
AJIEKTPOHHBIE (ha30METPHI?

5. Kakue ¢dazomeTpbl 00€CIeUrMBaIOT HAWBBICIIYIO TOYHOCTH B
JMAna3oHe 4YacTOT OT HECKOJbKUX Tepil J0 JECATKOB U Oojee
Merarepi?
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	0,5< F 1
	1< F 20
	20< F





