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BBEJAEHUE

Jlabopamopnaa paboma — CylieCTBEHHBIN 2JIEMEHT Y4eOHOTO Mpoliecca B BY-
3€, B X0JIc KOTOPOTOo OOyYaromuecs CTAJKUBAIOTCS C CaMOCTOSTEIBHON TpakKTHde-
CKOM JIeSITEIbHOCTBI0O B KOHKPETHOM oOiacTu. JlabopaTopHbie 3aHSTHS SBIISIOTCS
CpPeIHUM 3BEHOM MEXIY YINIYOJICHHON TeOpeTHYeCKOW paboTol 0Oydarommxcs Ha
JIEKIUAX, CEMUHApAaX U MPUMEHEHUEM 3HAHUI Ha MPaKTUKE. JTU 3aHATHSI yJIa4HO CO-
YEeTa0T JIEMEHTBI TEOPETUUYECKOTO UCCASAOBAHUS U MPAKTUYECKON pabOTHI.

I]enbro 1abOPATOPHBIX 3AHATUN SABIISICTCS:

— yriyOJieHre M 3aKpeIICHUE 3HaHUS TEOPETUUECKOTO Kypca MyTeM MpaKTH-
YECKOr0 M3Yy4YCeHHUs B Ja0OPATOPHBIX YCIOBHUSAX HM3JI0KCHHBIX B JICKIIUSAX 3aKOHOB H
MOJIOKCHU;

— IIPUOOPETEHUE HABBHIKOB B HAYYHOM JIKCIIEPUMEHTHPOBAHUU, aHAIIN3E TOTY-
YEHHBIX PE3YJIbTATOB;

— (popMHpoOBaHUE MEPBUYHBIX HABBIKOB OpPraHU3AINH, IIJITAHUPOBAHUS U TTPOBE-

ACHHUS HAYYHBIX I/ICCJ'IGI[OBaHI/IIjI.

Memoouueckue yka3zanus K 6blnOJIHEHUIO 1A00PAMOPHBIX padom

1. K BeImoJIHEHUIO pabOThl HEOOXOIUMO MOATOTOBUTHLCS 0 Havayia 3aHATHS B
naboparopuu. KpoMe onucanusi paboThl B JaHHOM Y4e€OHOM MOCOOUH, UCTIOJIb3yITe
PEKOMEHJOBAHHYIO JINTEPATYPY U KOHCIEKT JieKuuid. [Ipu moAroToBKe Mojae3Ho mpo-
JyMBIBaTh OTBETHI HA KOHTPOJIbHBIE BOMPOCH. K BBIMOJHEHUIO PA0OTHI IOMYCKAIOTCS
TOJIbKO TTOATOTOBJICHHBIE CTYACHTHI.

2. Ilepen momauelt HampsKEHUSI HA KOMIUICKT TIEPEBECTH PYUKY PETYIUPOBKH
MoayJia «Moysib MUTaHUS BIEBO JI0 YIOpa.

3. [Ipu mpoBeneHnn SKCIEpUMEHTa Pe3yIbTaThl U3MEPEHUN U PACUETOB 3aIlu-
CBIBATE YETKO U KPATKO B 3apaHee MOATOTOBJICHHBIC TAOJIUIIBI.

4. TIpu 00paboTKe pe3ysIbTaTOB U3MEPEHMUIA:

a) INOMHHUTC, YTO TOYHOCTb PACYCTOB HC MOXKCT IIPEBLIIIATL TOYHOCTHU PC3YJib-
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TaTOB MPSIMBIX U3MEPEHUN;

0) pe3yapTaThl U3MEPEHU 3aUChIBAliTE B BUE JOBEPUTEIHHOIO HHTEpBAJa.

5. OT4eTsl 110 J1abopaTOpHBIM padoTamM OQOPMIIIIOTCS COTJIACHO TPEOOBAHUAM
€MHOTO cTaHjapTa KoHCTpykTopckoi nokyMmeHTanuu (ECKJl) u nomxHbI BKIIOYAThH
B ce0sl CIIeIYIOUIUE TYHKThI:

o J1aTa BBINOJIHEHUS JIaOOpaTOpHON paOOThI, CIUCOK CTYJIEHTOB BBIMOJHSBILINUX
JTaHHYIO J1a00paToOpHYIO padoTYy;

¢ YEPHOBUK C M3MEPEHUSIMHU, BBITIOJHEHHBIMU B J1a00paTOpUU, MOIIMUCAHHBIN
MIPENO/IaBaTeIeM;

« Ha3BaHUE JJAOOPATOPHOU PabOTHI U €€ 11€JIb;

« UCIIOJIb3yeMOE 000py/10BaHUE;

« XO/JI BBITIOJIHEHUSA TAOOPATOPHOI pabOTHI;

o UCXOJIHbIC JJaHHBIE (CXEMBbI, 3HAUCHHS MapaMeTpOB, TUIBI YCTPOUCTB U dJie-
MEHTOB),

o TAOJIMIIB U3MEPEHUN U PACUETHBIX JTAHHBIX;

o KpAaTKHE BBIBOJIBI 11O KAXK0M paboTe, aHaIu3 MOJTYyYEHHBIX JaHHBIX;

« 00001IaFOIINI BBIBOJI IO BCEH J1aOOpaTOpHOM paboTe — KpaTKOe 3aKIIOUCHUE
0 pe3yJibTaTax paboThl, COIJIacyrolleecs ¢ ee 1eblo. BbIBo BKITOUaeT B ceOs:

a) OCHOBHBIC YHCJICHHBIC PE3YJIbTAThl PAOOTHI;

0) MOrPEIIHOCTh M3MEPEHMM, B Cllydae OTHOCUTEIBHOW MOrpemHoctu Oosee
15 % o06s3aTenbHbl aHAU3 U yKa3aHUE MPUYUH, IPUBEIIINX K CHIDKCHHIO TOYHOCTU
AKCIIEPUMEHTA;

B) aHAJIU3 PE3yJIbTAaTOB:

« CpaBHEHHE ONBITHBIX 3aBUCUMOCTEN (TpaUKOB) C TEOPETUUECKUMU;

« CpPaBHCHHE TOJYYCHHBIX JKCIICPUMCHTAIBHBIX 3HAYCHUN C TaOJUYHBIMH (C
00s13aTEIHPHBIMH CCHUTKAMU HA UCTOYHUKHU MH(GOPMAIIHH );

¢ COIIOCTaBJICHUE UX PACXOXKICHUMN C TOYHOCTHIO U3MEPECHUM;

* CIIMCOK JINTEPATYPHI.

K BemonaeHuto criemyromeid mgabopaTopHoil paboThl 0€3 cmaadd oTdera o
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NpEeabIAYyIIEN CTYAEHT HE JOIMYCKAETCA.
IIpeosapumenvnan noozomoeka K nposedeHu1o 1abopamopHuvix padom

1. Ilepen Hauagom J1abopaTopHOM PabOTH HEOOXOIUMO TIIATEIHLHO U3YUUThH €€
OMHCAaHUE U TOAPOOHO 03HAKOMHUTBCS CO CXEMOW COCIMHEHHsI JJabopaTopHOro 000-
pYyIlIOBaHUS.

2. HauepTuTh NpUHUMIIMAIBHYIO CXEMY JIa0OpaTOpHOW padOThl B TETpaju.
[Ipoaymath, KakuM 00pa3oM MPOU3BOAUTH KOMMYTAIUIO MEXAY PJIEMEHTaAMU CXEMBI,
pazo0paThbcs B MX Ha3HAYECHUH, YSICHUTH PaOOTy CXEMBI U €€ 2JIEMEHTOB.

3. BeruepTuTh MOHTOXHYIO CXEMY C YKa3aHHEM MECT MOIKIIOUCHUS TIePEMBbI-
YEeK WM COCTAaBUTH TAOJIUIYy COCAUHEHUM, COTJIACHO KOTOPOUM OyAEeT MpOU3BOIUTHCS
KOMMYTAIIUs 3JIEMEHTOB.

4. COopKy cxeMbl IPOU3BOAUTH TOJBKO NIPH OTKJIKYEHHOI NMUTaIOLIel ce-
Ti! Ilocne oxoH4aHust cOOPKHU TIIATETHFHO MPOBEPUTH MPABWIBHOCTH COCAMHEHHIA.
Y06eauThcsi B OTCYTCTBUHM KOPOTKHUX 3aMbIKAHUI B MOHTa)XE€ CXEMbI U OOpaTUThCS K
MpernoaaBaTeliio 3a pa3pelieHueM Ha IPOBEACHUE Ja00paTOPHOM pabOTHI.

5. [Ipucrynas x pabore, cienyeT YCTaHOBUTh BCe TyMOJEphl B HUXKHEE TOJIO-
KEHUE, COOTBETCTBYIOIIEE UX OTKIIOUEHHOMY COCTOSIHUIO, PYKOSITKU PEryJISTOPOB -
B MUHUMAaJIbHOE MOJIOKEHHE.

6. [Ipu npoBeneHun paboThHl HEOOXOAUMO CIEIUTH 32 TEM, YTOOBI BEIMYMHBI
M3MEpSEMbIX MapaMeTPOB HE BBIXOJWIIU 3a MPEeNbl AUana3oHa U3MEpeHus: nmpudo-
pOB.

7. Eciiu BOo BpeMs MPOBEJICHUS OMbITA 3aMEUCHbI KaKHUe—JI100 HEUCIPABHOCTH
000pynoBaHus, ClIeIyeT HEMEIJICHHO COOOIIUThL 00 ATOM MpPEnoAaBaTell0 Uil TeX-
HUYECKOMY MEPCOHAIY;

8. Ilociie BBITIOTHEHUS W3MEPEHUN, TTOJIydEeHHbBIE PE3yJIbTaThl MPEI0CTaBIISIOT-
Csl TIPETIOAABATENIO W TOJIKO TOCJIC TIPOBEPKH UM TaOJIUIIBI ¢ IKCIIEPUMEHTATBHBIMU
JTAHHBIMH AJIEKTPUUECKYIO CXeMY MOXHO pa3oupats. [lepen pazdopkoit cxembl HEOO-
XOJIUMO BBIKJTIOUYNTHh UCTOUYHUKHU TTUTAHHUS;

9. 1o 3aBepiIeHUIO 3aHATUN paboyee MECTO MPUBOAUTCS B MOPSAIOK.
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TEXHUKA BE30OITACHOCTM I1PAU BBITIOJIHEHUHN
JIABOPATOPHbLIX PABOT

1. Mertanmyeckre 4acTu 1abopaTOpHOTO KOMIUIEKTAa MOTYT, MPU TMOBpE-
AKIECHUA OCHOBHOM M30JISILIMU, OKA3aThCA MOJ ONMACHBIM ISl )KU3HU YEJIOBEKA HaIps-
*KeHueMm. B cBsi3M ¢ dem 3ampeniaeTcs CaMOCTOSITEIbHO CHUMATh KOKYXH MOJYJIEH
KOMIUJIEKTA U POU3BOAUTH DJIEKTPOMOHTAKHBIE PAaOOTHI.

2. [logaBaTh NUTaHUE HA KOMILUIEKT CIIEYET TOJIBKO IOCIIE IPOBEPKHU ITpa-
BWJIBHOCTH COOpPaHHOU CXEMBbI MPENOAABATENIEM WM JTa00PAHTOM.

3. [Ipy BBINOJHEHUH JA0OPATOPHBIX PadOT 3ampemaercs MPOU3BOAUTH

KaKue-J1moo IICﬁCTBPIiI Ha KOMILJIeKTe 0e3 AOITYCKa K BBIIIOJITHCHHIO HaHHOﬁ pa6OTI>I.

4, 3anpenaercs nmogaBaThb IMUTAaHUC HA KOMIIJIICKT H€CO€I[HH€HHBII>1 C KOH-

TYPpOM pa60qer0 3a3CMJICHU ITIOMCIIICHU A J'Ia60paTOpI/II/I.

5. 3anpemaercsi MOAKIIOYATh K KOMILIEKTY 000pY0BaHUE HEMPETyCMOT-

PE€HHOC TCXHUYCCKHUM OIIMCAHUECM U MECTOAUYCCKNMHN YKA3aHUSMMU.

6. 3anpeniaercsi MPON3BOIUTH KaKue-TH00 MEPEKITIOUEHUSI Ha KOMILICKTE

MIPY BKJIFOUEHHOM MMUTAHUU (KpOME MPEAYCMOTPEHHBIX B METOAMUYECKUX YKA3aHUAX K

BBITIOJTHEHHUIO JTAOOPaTOPHBIX padoT).



1.1 OCHOBHBIE CBEJIEHUSA

MeTtposiornyeckre XapakTEPUCTUKH U3MEPUTENBHBIX YCTPOMCTB MpeaHa3Ha-
YEeHBI IJIABHBIM 00pa30M ISl ABYX IEJIeil:

e OILICHKU MOTPENIHOCTEN U3MEPEHU, KOTOPBIE OyAyT MOTYyUYEHBI MPU UCTIOJIb-
30BaHUH KOHKPETHOTO U3MEPUTEIILHOTO YCTPONCTBA;

« BBIOOpAa M3MEPUTENBHOIO YCTPOMCTBA, 00ECIEUUBAIONIIETO M3MepeHue ¢u-
3UYECKON BEJIMUMHBI B 33JJaHHBIX MpeJiesiax U ¢ TpeOyeMOi TOYHOCTHIO.

W cTouHMKN BOBHUKHOBEHUS MTOTPEUTHOCTEH:

1) HETOYHOCTH M3TOTOBJICHUS JICTaJICH U y3JIOB IPHOOPA;

2) BIHSHHE M3MEPUTEIBHOTO MPHOOpa Ha KOHTPOJIUPYEMYIO BEIMYUHY (HA OOBEKT
KOHTPOJIs);

3) MeToauYecKHe MOrpPeIHOCTH (HETOYHOCTH PAacyeTOB MPH HEMPSAMOM HU3MEPCHHH,
HEBEPHBIC MPEJCTaBICHUS 00 U3MEPSIEMON BEIMUNHE);

4) BIMSHUE KIUMATHYCCKHX YCIOBHH (OTKIOHEHHE YCJIOBUH H3MEPEHHs OT HOp-
MaJIbHBIX);

5) mosBiIeHHE TOMEX U HaBOJOK I0J] BO3CHCTBHEM DJICKTPOMArHUTHBIX TOJICH;

6) MOrpenIHOCTH, CBSI3aHHBIC C MHEPIIMOHHOCTHIO IPHOOPOB;

7) WHAWBHIyaTbHBIC OCOOCHHOCTH IMOJB30BATEIIS.

[TorpemrHOCTH HU3MEPEHUN XapaKTEPU3YIOT HECOBIIAJCHUE JIEUCTBUTEIBLHOTO
(MCTUHHOI0) 3HAYEHUS U3MEPSEMOU BEJIMYMHBI U MOJYy4aeMOTo pe3yibTaTa u3mMepe-
Hud. Ha nmpakTuke 3TO0 HECOBNAJEHNE MPUHATO XapaKTEPU30BaTh TPEMSI BUJIAMH OIle-
HOK (TIOTpeIHocTeN ):

1. AOcontoTHasi HOTPenIHOCTh (MIJIM OIIMOKa U3MEPECHHUS).

2. OTtHOCHUTENbHAS TOTPEITHOCTb.

3. IlpuBeneHHasi NOTPEIIHOCTb.

Aoconromnuan nozpeutnocms (AX) — 3T0 pa3HOCTh MEKAY U3MEpEeHHBIM (X,,) U

necTBUTeIbHBIM (X1) 3HAYCHUSIMHA BEJTHYUHBI:
AX =X, — X, (1)
AOCOIOTHAs! MOTPEUTHOCTh BBIPAXKAETCA B €UHUIIAX U3MEPSIEMOU BEIMYHUHBI

8



1 MOKET OBITh MOJOKUTEILHOW WM OTPUIIATEIEHON. AOCOIOTHAS MMOTPEITHOCTh HE
BCETJa SIBJBICTCS JOCTATOYHOM WJIM HAIJISIIHONW MH(OpPMAIUEH O TOYHOCTH HU3MEpe-
HUsg. Bo MHOTHX ciiydasx aOCOJIOTHYIO MOTPEIIHOCTh MOJIE3HO COOTHECTH C pa3Me-
pOM caMOM U3MEPSIEMON BEIWYMHBI. 1OrJa MCHOJIb3YETCSl MOHITUE «OTHOCHUTEIbHAS
MOTPEIIHOCTh» u3MepeHus (0). OHa MOXXET ObITh BRIpaKEHA B MPOIICHTAX M BBIYHUC-

JseTcs o opmysie:
§=—7+ (2)

[Tpu HEOOXOIMMOCTH OXapaKTEpPU30BaTh TOYHOCThH 3JIEKTPOU3ZMEPUTEIHHOIO
pudOpa U CPaBHUTH pa3lIMyHble MPHUOOPHI MEXKIY cO00i Mo o0ecreynBaeMor MU
TOYHOCTU M3MEPEHHSI, OTHOCUTENIbHAS MOTPEIIHOCTh TAKXKE OKa3bIBae€TCs HEAO0CTa-
TouHO UH(popMaTUBHOU. Eciu cooTHecTn ee ¢ quanazoHoM usmepenus (1) npudopa,
TO TOJYYaeTcsi HOBas XapaKTEpUCTHUKA, HAa3bIBa€Masi «IPUBEICHHAS MOTPEIIHOCTh

).

EI[I/IHI/II_Ief/'I HN3MCPCHHUA ((HpI/IBe,Z[GHHOﬁ IIOTrpCIIHOCTH» ABJIAIOTCA IIPOICHTHI

(%):
)/:XH—X,[L:XH—X;L 3)
A XK - X H
rne Xy U X — HadaJlbHasi ¥ KOHEUHas TOYKH IIKajbl puodopa; [ — auanazon
MMOKA3aHUM.

Ocnoenble napamempuvl CPeOCH 8 UIMEPEHULL

JlnuHa aeneHus MKaabl (CM. puc. 1) — pacCTOsSTHHE MEXKIY HEHTPAMH JBYX CO-
CEJTHUX OTMETOK IIKaJibl, U3MEPEHHOE BJIOJb BOOOpakKaeMOM JMHUHU, MPOXOJISIICH
4yepes CEPEArHbBI CAMBIX KOPOTKMX OTMETOK IIKAJIbI.

Ilena neyneHus MIKAJIbl — Pa3HOCTh 3HAUYCHUN BEJIUYHMHBI, COOTBETCTBYIOIIUX
JIBYM coceHUM oTMeTKaM Ikajsl (0,04 A mist amrepMeTpa n300pakeHHOTO Ha PUC.
1).

Jnamna3oH nmoka3aHuil — 00JIaCTh 3HAYEHUM IIKaJIbl, OTpaHUYEHHAS KOHEYHBIM
Y HaYaJbHBIM 3HAUYCHUSMH IIKAJIbI, TO €CTh HAMOOJBIITUM U HAMMEHBIITNM 3HAUYCHMUSI-

MU u3MepsieMol BennuuHbl. Hanpumep, y amnepmerpa, nu3o0OpaxeHHOro Ha puc. 1,
9
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Puc. 1. Buemnuii Bu1 amnepmerpa

BakHeiiiield METpOJOTUYECKON XapaKTEPUCTUKON M3MEPUTEIBHOrO Mpuodopa,
KOTOpasi yKa3bIBACTCsl M3TOTOBUTENIEM B MACIIOPTE MpUOOpa U Ha ero mikaie (puc. 1)
ABJISIETCS KJIACC TOYHOCTH.

Kitacc TOYHOCTH — 3TO MakCMMaJIbHO BO3MOKHAsI IPUBEICHHAS MOTPEIIHOCTD
npubopa, HUCIOJIB3YEMOTI0 B HOPMAJbHBIX YCJIOBUAX, MPU OJAMHOYHOM H3MEPEHUU
CTallMOHAPHOW BEJIMYUHBI.

VYka3bIBasi KJ1acC TOUHOCTH MPUOOpPA, U3rOTOBUTENb FapaHTUPYET, YTO MpPUBE-
JIEHHAsl TMOrPEIIHOCTh JI00O0r0 OJWHOYHOIO HM3MEPEHUsI OKaXeTcsl He Ooublie
Ha3BaHHOU BeIMYMHBI. [I0CKOIBKY KaX10€ €IMHUYHOE U3MEPEHUE CONEPKUT KaK CH-
CTEMAaTHYECKYI0, TaK U CIIy4allHyl0 MOTPELIHOCTH, TO U KJIACC TOYHOCTU Ipudopa
JOJIKEH YYUTHIBATh 00€ 3TU MOTPEIIHOCTH.

Memoouka oyenku Kiacca mouyHOCHU U3MEPUNENbHOZ0 YCMPOIICM A

OCHOBHOI NPHUHIIMI OLIEHKHU KJIACCA TOYHOCTH YCTAHOBJIEH €IMHBIM PErjlaMeH-
TOM, COTJIACHO KOTOPOMY HEOOXOIMMO:

a) mo dopmyne (3) ompenenuTh B KaXA0u OIMU(POBAHHON TOYKE NIKAJIBI
puOopa HauOOJIBITYI0 HAOII0IaeMYI0 TPUBEICHHYIO MOTPEITHOCTh U3MEPEHNS,

0) M3 MOJYYEHHOTO pPsiia 3HAYEHWH MPUBEIECHHOU MOTPEIIHOCTH BBHIOPAThH
MaKCHUMaJbHOE 3Hau€HHEe, KOTOpoe U OyleT XapaKTepu30BaTh KJIACC TOYHOCTU JaH-

HOTO Mpuodopa.
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1.2 OBLIUE CBEAEHUSA O JABOPATOPHOM CTEH/E

TunoBoil KOMIUIEKT y4eOHOTO 00OpYyHOBaHUS «DIEKTPUUYECKUE U3MEPEHUs U
OCHOBBI METPOJIOTHM» TIPEIHA3HAYCH I NMPUMEHEHHS B TIpolecce OOydeHUs B
BBICIIINX U CPEIHUX CIICIHAIBHBIX YICOHBIX 3aBEICHUSIX MPU U3YYCHUH JTUCIUIUIAH

«Mertposorusi, CTaHAapTU3ALMS U cepTUDUKAIUN», « DIEKTPUUECKUE U3MEPEHUS.

TexHndyeckue mapaMeTpbl KOMIUICKTa: HampspkeHrne MuTaHUS TepeMEHHOTO
toka, B — 220; YactoTta nutatomero Hanpsikenus, [ — 50; Ilorpebnsemas mor-
HOCTh, He Oonee, Bt — 100; ['aGaputHbie pasmepsl, MM — 870x260x675; Macca, He
6onee, kr — 30; Juanazon padounx Temneparyp, °C — +10...+35; OTHocuTeNbHAS
BJI&KHOCTh BO31yXxa, % — 10 80. JlonmomHuTensHO ¢ paboTOM 1ab0paTOPHOTO CTEHA

MO’KHO O3HAKOMHTBCS TIepe i 1o ceblike: https://youtu.be/wlhhTH2]DNn8

OO6mwmit B 1a00paTOPHOTO CTEH A TTOKa3aH Ha puC.2.

2 3 5

Puc. 2. O6uuit Bua naboparopuoro cresna: 1 — Moayns «Moayib NUTaHUSY
(pyunas Bepcus); 2 — Moaynb «@yHKITMOHATBHBIN TeHepaTop. [InKoBbIe EeTEKTO-
pe»; 3 — Moayns «ABToTpanchopmatopy; 4 — Moaynb «I3MepuTenbHbIN OJ10K»; 5 —
Monyns «Bartmerp. Cexkynaomepy; 6 — Momynnb « QeKTpOMEXaHNIEeCKUE N3MEPH-
TenbHbIE Mprubopsl. TpanchopmaTop Toka U HanpspKeHUs»; 1 — Moayis «Cxema Mo-
cTa u3MepuTenbHOro. Cxema MmoTeHIIMOMETPA MMOCTOSTHHOTO TOKay; 8 — Moayib
«nementsl HAIT u ALII»; 9 — Mara3ud conpoTUBICHUI
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https://youtu.be/w1hhTH2jDn8

JIABOPATOPHAS PABOTA Ne 1
AJIEKTPUYECKUE UBSMEPEHUSA HUPPOBBIMU MYJIbTUMETPAMHA

Llenv pabomwl: N3y4nTh OCHOBHBIE XapaKTEPUCTUKU LU(POBBIX MYIbTUMET-
POB, HAYUUTHCA U3MEPATH 3HAUYCHUS HAIPSIKECHUSI, CUIIBI TOKA, CONPOTUBIICHUS IPO-
BOJITHUKOB ¥ 4aCTOTBI IEPEMEHHOTO TOKA.

Obopyoosanue: mMonyib «Monynb nuTaHus», Moayib «nemeHTsl LIAIl u
AlIl», monyne «®PyHKIMOHANBHBIN TeHepaTop. [IMKOBBIE HETEKTOPBDY, MOIYJIb
«M3meputenbHblil OJ0K», MOILYIb «ABTOTpaHC(HOPMATOP», COENUHUTENbHBIE IPO-

BOJHUKH.

1. Teoperuueckasi 4acTh
1.1 Onucanue yugposozo myremumempa Mastech MY 64
[MudpoBoit MynbTUMETp MpeAHA3HAYEH JJI1 U3MEPEHUS] TOCTOSTHHOTO U Tepe-
MEHHOTO HAIpPSDKEHUs, MOCTOSSHHOTO U TIEPEMEHHOT0 TOKa, COMPOTUBIICHUS, YaCTO-
ThI, EMKOCTH W MPOBEPKU MOIYNPOBOTHHUKOB. [IpeaycMoTpeHa 3ammura OT meperpy-
30K Ha Bcex mnpezenax (tabdmn. 1-5) u unaukarop paspsina 6atapeu (puc. 3, m. 11).

OcHosHble mexXHUuuecKue xapakmepucmuxu yugposozo myarsmumempa Mastech

MY64
Tabnuua 1 — [Ipeaensr u3MepeHus: MOCTOSTHHOTO HAMPSKEHUS
IIpenen Pazpemenune TouHOCTH
200 mB 0,1 mB +0,5% =1 ex. cuera
2B 1 MB +0,5% £ 1 exn. cuera
20B 10 MB +0,5% =1 exn. cuera
200 B 0,1B +0,5% £ 1 exn. cuera
1000 B 1B +0,8% =1 exn. cuera

3ammuTa ot neperpy3ok: 200 B addextuna na npegene 200 mB u 1000 B mo-

CTOSAHHOTO HanpsikeHus uin 750 B Ha ocTanbHBIX MIpeaenax.




0}

ot 20k 200k 2M o0\
w6 ®®®,

AN

® 200M

2mg
A= 20mg

Puc. 3. MynasTumerp Mastech MY64, paemnuii Bua: 1 — qucmieit; 2 — pa3beM Jis
MOAKITIOUCHHS TPAH3UCTOPOB; 3 — MEPEKIII0UaTeIb PeKUMa U3MEPEHHUS; 4 — pa3beM
JUISL TIOAKJTIOUCHHS TepMomnapsl; 5 — rHe310 « VQHzy 11s moakIroueHus u3Mepu-
TEJIHHOTO IIyTa WIN COSIUHUTEIHHOTO MPOBOAHUKA TPU U3MEPEHUHN HANPSKCHMUS,
YaCTOTHI UM CONPOTUBIIEHUS; 6 — THe3/10 « COM»y 115 MOIKIIFOUCHUS U3MEPUTEh-
HOTO II[yTa WU COCAMHUTEIHLHOTO MPOBOJHUKA MPU U3MEPEHUU HAIIPSKEHUSI, CHITbI
TOKA, YaCTOThI WJIM COMPOTHUBIICHHUS; 7 — THE3A0 «TAY» 1JIsl HOIKIIOYEHUS U3MEPH-
TEJILHOTO IyTa WK COEAUHUTEILHOIO MPOBOHUKA MTPU U3MEPEHUU CUJIBI TOKA J0
200 MA; 8 —rHe3110 «10 A» AJist NOJKIIOYEHUS U3MEPUTEIBHOTO IyNa UIU COeaU-
HUTEJIBHOTO TIPOBOJIHUKA ITPH U3MEPEHUH CHJIBI ToKa 10 10 A; 9 — pazbem mist moi-
KJIFOUCHUS KOHJICHCATOPOM IPU U3MEPEHUU UX eMKOCTH; 10 — KHOIKa BKJIIOUE-
HUSI/OTKITIOUCHHS TuTaHus; 11 — mHIuKaTop HU3KOTO 3apsaa 6aTapeu (J1adbopaTop-
HBI MyJIbTUMETp nuTaeTcs ot cet 220 B uepe3 AC/DC npeoOpasoBareiib, O3TOMY
HEe HYXJaeTcs B 3aMeHe Oarapen); 12 — uHAUKATOp, OTOOpaKarolIuii, YTO MYJIbTH-
MeTp paboTaeT B peKUMeE U3MEPEHUS BBICOKOTO HaIPSKEHHUS.

Tabnuma 2 — [Ipenens u3MepeHus IepeMEHHOT0 HaNPSKEHUS

[Ipenen Pazpemenue TouHOCTH
200 MB 0,1 mB + 1,2 %+ 3 ex. cuera
2B 1 MB + 0,8 % + 3 exn. cuera
20B 10 MB +0,8 % + 3 exn. cuera
200 B 0,1B +0,8 % + 3 ex. cucra
700 B 1B + 1,2 %+ 3 en. cuera
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3ammTa ot neperpy3ok: 1000 B npu noctosinnoM Hanpsbkennu wind 750 B Ha
BCEX IpeJeaax U3MEPEHHUS.

JlnamnazoH 4acTOT U3MEPSAEMOTO NepeMeHHOoro Hanpsbkenus 45 I'u...450 T'a.

BriBog nadopmanmn B 3P PEKTUBHBIX 3HAYECHUSX CHHYCOUIATFHOTO CUTHAIA.

Ta6muna 3 — [Ipenensl u3MepeHusi TOCTOSTHHOTO TOKa

[Ipenen Pazpemienue TouHOCTH
2 MA 1 MKA +0,8 %+ 1 exn. cuera
20 MA 10 MxkA +0,8% =1 exn. cuera
200 MA 0,1 MA +1,5%*1 exn. cucra
10 A 10 MA +2,0% £ 5 exn. cuera

3amuTon OT Meperpy30kK Ha npeaenax 10 200 MA SBIs€TCs CaMOBOCCTAHABIIN-

BaIOIIMICS TpeoxpaHuTeNb, Ha mpeaene 10 A mmaBkuit npegoxpanutens (F 10

A/500 B).
Tabnuua 4 — [Ipenenbl U3MepeHus: IEPEMEHHOTO TOKa
IIpenen Paspemenne TouHOCTH
2 MA 1 MKA +1,0% + 3 exn. cuera
20 MA 10 MxA +1,0% + 3 exn. cuera
200 MA 0,1 MA + 1,8 %+ 3 exn. cuera
10 A 10 MA +3,0% + 7 en. cuera

Tabnuua 5 — [Ipeaensl u3MepeHus: CONPOTUBIIECHUS

[Ipenen Pazpemenue TouHOCTB

200 Om 0,1 Om + 0,8 % = 3 ex. cuera
2 kOm 1 Om +0,8% =1 exn. cuera
20 kOm 10 Om +0,8 %+ 1 exn. cuera

200 kOm 100 Om +0,8% + 1 exn. cuera
2 Mom 1 kOMm +0,8 %+ 1 exn. cuera
20 MomMm 10 xOMm +1,0% +2 en. cuera

200 Mom 100 xOm +5,0 %+ 10 exn. cuera

MakcuManibHOE HanpsKEHUE Ha Pa30MKHYTBIX Hrynax 2,8 B.

Bpewms cpabatpiBanus 3amuThl OT neperpy3ok: 15 ¢ makcumym 200 B addex-

TUBHOCTBL Ha BCCX MPCACIIax.




1.2 Onucanue yugpposozo mynomumempa Sanwa PC 500a

Sanwa PC500a (puc. 4) — undpoBoil MyJIBTHUMETp, MIPETHAZHAYCHHBIN IS W3-
MEPECHHS PAa3IMYHBIX JIEKTPUUYCCKUX BEIWYUH (HANpPSOKEHUE, CHjla TOKA, aKTHBHOE
COIPOTHBIICHUE, €MKOCTh, YacTOTa) B CIA0OTOYHBIX IMEMIX. MyJIbTUMETD YIOBJIC-
TBOpsieT TpebGoBaHusAM Oe3omnacHocTu ctanaapta |IEC1010. Jlng Bcex nuama3oHOB
H3MEpEHHS TOKa MPeAyCMOTpEeHa 3aluTa. Pe3yapTaTel n3MepeHuit 0ToOpakaroTCs Ha

nuciuiee (puc. 5).

Puc. 4. Buemnwii Bug myastuMmerpa Sanwa PC 500a: 1 — moBOpOTHBII miepe-
KJIFOYaTellb BbIOOpA peskuMa padoThl; 2 — KHOIKA PyYHOTO BbIOOpa AMana3oHa (Tak
e CITY>KUT JIJIsl aBTOKOMITEHCAIIMU COMTPOTUBIICHHUS IIYTOB); 3 — KHOIKA BhIOOpa pe-
KMa U3MepeHus (TIOCTOSIHHBIN, mepeMeHHbIN ToK); 4 — )KK-nucreii; 5 — kHomka
¢duKkcauy noka3zaHus Ha JUCIUIee; 6 — KHOMKA BKIIOUCHHS peKUMa U3MEPEHUs da-

CTOTHI (M3MEPEHNE YACTOThI BO3MOXKHO IIPH JIIOOOM PEKUME U3MEPEHUs); 7 — BXO/I-

Hoe rue3no V, mV, Hz, Q, ) , -| |—; 8 — BxomHoe rue3n0 COM (obmee 11 JIF060T0
pexuma u3Mepenus); 9 — rae3no TA, PA (s usmeperus cuibl Toka 10 500 MA); 10

—TrHe310 A (1 u3MepeHus cuiibl Toka 70 10 A).
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Puc. 5. Qucnneit mynsTumerpa Sanwa PC500a: 1 — ocHOBHOM 1ucCIUIeH; 2 — WH-
JUKATOp peKUMa aBTOMAaTHIECKOTO BHIOOpA IMara3oHa; 3 — MHIUKATOp peKuMa
dukcanuu nokazaHui; 4 — MHAUKATOP PEeKUMA U3MEPEHUSI IOCTOSTHHO-
ro/IEpeEMEHHOI0 TOKa (HalpsKEHHUs); 5 — MHAUKATOP OTPUIIATEIHHOM NOJPHOCTH; 6
— MHAMKATOP PEXUMa MPOBEPKU JUO/I0B; 7 — MHIUKATOP pa3psLKeHHOU OaTtapeu (J1a-
OopartopHbIii MynbTUMETp TTaeTcs oT cetu 220 B uepe3 AC/DC npeobpaszoBareris,
MO03TOMY HE HYX/IaeTcs B 3aMeHe Oarapen); 8§ — rpaduyeckas mkana; 9 — uHAUKaTop
pexuMa «Ipo3BoHKaY; 10 — MHIUKATOP pa3MEPHOCTH U3MEPAEMON BeTUUYUHBL; 11 —

HHAUKATOP YYBCTBHUTCIILHOCTU AJIA PCKHMMa U3MCPCHHA YaCTOTHI.

Jluana3oHbl H3MepeHuii U TOUHOCTH MyJabTuMeTpa Sanwa PC500a
AOcomoTHasl TIOTPEIIHOCTb, €CJIM HE YKa3aHO WHaue, onpexaensercsa kak + (%
OT TMoKazaHusi mpubopa +NxDiyucio 3HaYEeHWUW EAMHMIBI MIIQAINIETO pa3psaa),
Hampumep, pu u3MepeHuu B nuamazone 10 500 MB nokazanus npubopa 134,8 mB,
a0CoJIIOTHAS MOTPEIIHOCTh OyeT cocTaByaTh £134,8%0,12 %+2x0,1 mB=0,36 MB.
OcHoeHble mexHuuecKue XxapaKxmepucmuku yugpoeozo myavmumempa Sanwa PC
500a

Tabnuna 6 — Jluana3zoHsl U3MEPEHUS TOCTOSIHHOTO HAIPSKCHUS

Jnana3on ITorpemHocTs
50 mB 0,12 %+2D
500 MmB 0,06 %+2D
5, 50, 500, 1000 B 0,08 %+2D
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Tabmuua 7 — JlnanazoHbl ©3MEPEHUS IEPEMEHHOTO HANPSKEHUS

Jwnana3on

| [TorpemnocTs

IIpu yacrore nepemenHoro Toka 50...60 I'ry

50, 500 MB
5, 50, 500, 1000 B

0,5%+3D

IIpu yactore nepemenHoro Toka 40...500 '

50, 500 MB 0,8%+3D
5, 50,500 B 1,0%+4D
1000 B 1,2%+4D

Tabnuma 8 — JlnanazoH u3MepeHUs CUITbI TOCTOSTHHOTO TOKa

Jnana3on ITorpemuocTs
500, 5000 MxA
50, 500 MxA 0,2%+4D
510 A
Ta6Jmua 9 — I[I/Ial'[a?»OHBI HU3MCPCHUA CHUJIBI IICPCMCHHOI'O TOKaA
Jlnama3oHbl ‘ ITorpemnocTs
ITpu yactore nepemenHoro Toka 50...60 I'n
500, 5000 MxA, 50 MA 0,6%+3D
500 MA 1,0%+3D
5 10 A 0,6%+3D

ITpu yactote nepemenHoro Toka 40...1000 I'n

500, 5000 MxA, 50 MA 0,8%+4D
500 MA, 5,10 A 1,0%+4D
Tabnuua 10 — JInama3zoHsl U3MEpEHUs COMTPOTUBIICHUS
Jnana3on ITorpemuocTs
50 Om 0,4%+6D
500 Om 0,2%+3D
5, 50, 500 kxOm 0,2%+2D
5 MOm 1,0%+3D
50 MOm 1,5%+5D
Tabnuna 11 — J[nama3zoHsl U3MEPEHUS YaCTOTHI
Pexnm [TorpemHocTs Jnanason
«MB» 10 Tm... 125 k'
«5 B» 10 T1...125 k'
«50 B» 0 10 T'...20 kI'g
«500 B» 0,01%+2D 10T...1 xI'g
«1000 B» 10Tm...1 xI'x
«UAY, <MAY, «A» 10 T'm...125 x['g
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Tabnuma 12 — JIlnana3oHbl M3MEPEHUS] EMKOCTU

Pexum ITorpemHocTh
50 Hd 0,8%+3D
500 u® 0,8%+3D
5000 H® 1,0%+3D
50 Mx®d 2,0%+3D
500 Mx® 3,5%+5D
9999 mxd 5,0%+5D
2. Conep:kanue ¥ NOPAIOK BbINOJHEHHUS Pa00ThI
1. N3yunth TeOpeTHUECKU MaTepruan HeOOXOAUMBIHN JIJIs1 BHIIOJHEHUS Ja-

O6opaTopHoOit paboTel. OTBETHTH HAa KOHTPOJHHBIC BOMPOCHI M TOJYYHUTh Yy MPEIOaa-
BaTeJs JAOMYCK K MPOBEJEHUIO Ta00paTOPHOI pabOTHI.

H3zmepenue nocmosiHno2o HanpsdiceHus

2. CornacHo cxeme (puc. 6) BBIOJTHUTH AIEKTPUUECKUE COCAUHEHUS MO-

zlyneﬁ A U3MCPCHHUA IMOCTOAHHOI'O HAIIPSXKCHUA. MoHTaK cXeMbl NPOM3BOJANTH

IIPpH OTKJIYCHHOM IIMTAHHUMU.

Mozyns Moy
“Moayap nurameer” “Msvepureaprmti 6mok”
0..+158 i
L
K T ¥
i VQHz VOHz
: PV1 PV2
COM COM
). AN N
-L NN

Puc. 6. Cxema snekTpudeckasi COeAMHEHUH JIa00paTOPHBIX MOJIYJICH ISl U3MEPEHUS
MOCTOSIHHOTO HAMPSKEHUS

Hcnonb3oBaTh:

« PV1 — mynpTumerp 1 (Mastech MY64) monyns «3meputenbHblid 0JI0K» B
peXKUME U3MEPEHUS MMOCTOSTHHOTO HANPsDKEHUs ¢ npejaesiom 1o 20 B;

« PV2 — mynerumetp 2 (Sanwa PC500a) monyns «3MepuTenbHbIN OJ0K» B

PEKNMC N3MCPCHUA ITOCTOAHHOI'O HAITPSZKCHUS.
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3. Bx1rounTh aBTOMaTHYECKUI BBIKIIOUATEIh M BRIKITIOYATENh nuddepeH-
nuanbHoro Toka «Cetb» Monyns «Moaynb nmUTaHUs». BKIIOYUTH MYJIBTUMETPHI.
YBenuuuBas BeIXOAHOE HampsbkeHue kaHana «0...+15 B» ot 0 B go +15 B (pyuxoit
perynupoBku «0...+15 B» Moayns «Moynbs OTUTaHUs ), 3aHOCUTh TTOKa3aHUS BOJIb-

t™eTpoB PV1 u PV2 B Ta6i. 13. IIpoBecTu HEe MeHee 5 U3MEpPEHU.

Taomuma 13

HaunmeHnoBaHue moka3aress 1 2 3 4 5
Upy1,,. B
Upyi,,» B
Upyz,,. B
Upyz,,» B

U PV1,,~ HOKA3aHUs BOJIBTMETpPA PV1 npu yBennueHUH TOKA B LIETIH;
Upy1,,— MOKasauus BoibT™MeTpa PV1 npu ymMeHbIIeHHN TOKaA B LCNH;
Upya,,— MOKa3aHus BOIbTMETpa PV2 pu yBeTMUCHNN TOKA B LICTIH;
Upya,, — MOKa3aHusA BONbTMETpa PV2 py yMEHBLICHHH TOKA B LCTIH.

4, YMenpmas BIXOAHOE HarpsbkeHne kaHana «0...+15 B» or +15 B 1o 0 B
(pyukoii perynupoBku «0...+15 B» moayns «Moaynb nuTaHus»), 3aHOCUTh TTOKa3a-
Hus BoabTMeTpoB PV1 u PV2 B Tabn. 13. [IpoBectn He MeHee 5 u3MepeHui mpu Tex

K 3HAUCHUAX HanpsKenus Upyy (tabu. 13).

O0paboTKka pe3yJbTaTOB U3MeEPEeHU
1. Hcnonb3ys nanueie Tabdi. 13 paccunrtaTh cpeHee 3HaU€HHUE MOCTOSHHO-

I'O HAIPsAKCHUS IS KAKIA0T'0O ITYHKTAa U3MCPCHUA 110 (1)OpMYJ'IaMZ

Upvi,, + Upviy,
Upy1 = > :

UPVZyB + UPVZyM
UPVZ = 2

[Tomy4yeHHbie 3HAUCHMS 3aHECTH B Ta0I. 14.
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TaOnumna 14

HaumenoBaunue
1 2 3 4 5

[oKa3areis
Upyy , B
Upy, , B
61, %
JATRAY

2. Paccunrtarhe OTHOCHUTEIbHYIO 51, U IIPUBEICHHYIO Y IIOTPEIIHOCTHA U3MeE-

peHUS MOCTOSTHHOTO HanpspkeHus Upy; A KaXI0ro myHKTa Tabi. 14 mo dhopmynam

(2) m (3) (cm. pazaen «OcHogHble céedenunr), canTaTh BoabT™MeTp PV2 (puc. 6) 06-
Pa3IOBBIM, PE3YJIbTAThI 3aHECTH B Ta0II. 14.
Hsmepenue nepemennoco HanpsajiceHus

1 CornacHo cxeMe (puc. 7) BBINOJHUTH AIEKTPUUECKUE COCIUHEHUSI MO-

zlyneﬁ ML USMCPCHUA IICPEMCHHOI'O HAIIPSKCHUA. MoHTa)K cXeMbl IPOU3BOJIAUTH

IIpH OTKJIIYCHHOM IIMTAHHUMU.

Mozyne Mozym
“Astorpancgopmarop™  “MaveputersuuiiGmox”
: i VQHz VQHz :
; V2| PV1 pV2 |
{~24 B i :
: (i com coMm

N < < 2 A

Puc. 7. Cxema snektpudeckasi COeMHEHUH JIa00paTOPHBIX MOTYJICH
JUTSL I3MEPEHUS TIEPEMEHHOTO HATPSKCHHUS
Hcnonb30BaTh:

« PV1 — myneTumerp 1 (Mastech MY64) monyns «3mepurtenbHbIid 010K» B
PeXKUME U3MEPEHUS IEPEMEHHOTO HanpsiKeHus ¢ rpeaesiom 1o 20 B;

« PV2 — mynerumetp 2 (Sanwa PC500a) monyns «M3mepuTenbHbIi OJ0K» B
pPSKUME U3MEPEHUS MIEPEMEHHOTO HAITPSDKCHUS,

« TV2 — aBToTpancopmaTop MOIys «ABTOTpaHchHOpMAaTOpP».
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2 BximounTh aBTOMAaTHUYECKUN BBIKIIOYATEIh M BBIKIIOUYATENb AU(HEpeHIIn-
anmpHOTO TOKa «CeTh» MOAymsi «Moyllb MUTaHUs». BKIIOYNTE MyJTETUMETPHI. Y Be-
JUYUBas BBIXOJHOE HampspkeHue aBroTpancdopmaropa TV2 ot 0 B no 24 B (pyukoi
PETYJIUPOBKU BBIXOJHOTO HAMpPSLKEHUS aBTOTpaHCpopMmaTopa MOAYIS «ABTOTpaHC-
dbopmaTopy), 3aHOCUTH TTOKa3aHus BoJbTMeTpoB PV1 u PV2 B Ta6:. 15. [IpoBectu He
MEHEE 5 U3MEPECHUU.

Ta0muma 15

Ne ombiTa 1 2 3 4 5

Upyi,,, B

Upy1,,» B

Upy2,,, B

Upv2,,» B

U PV1,,~ HOKA3aHUA BOIBTMETPA PV1 npu yBennueHUH TOKA B LIETIH;
U PV1,,— HOKa3aHUA BONTBTMETpPA PV1 npu ymeHbpIIEHUH TOKA B LIENH;
U PV2,,~ HOKa3aHUs BOJBTMETPA PV2 nipu yBennueHuu TOKa B LIEMH;
Upya,, — TIOKa3aHUs BOIETMETPA PV2 npu ymeHbIIIEeHUU TOKA B TIETH.

5. YMeHblIllasg BBIXOJHOE HampspKeHue aBToTpaHchopmaropa TV2 ot 24 B
10 0 B (pyukoii peryJupoBKH BbIXOJHOTO HAIPSKEHUsI aBTOTpaHc(hopmaTopa MOTy-
751 «ABTOTpaHcPopMaTop»), 3aHOCUTH TTOKa3aHusi BOIbTMETpoB PV1 u PV2 B Tabm.

15. TlpoBectu He MeHee S5 U3MEpEHUW MpPU TeX K€ 3HAUCHUSX HaIPSIKEHUS

UPVlyB (Ta6ﬂ. 15) .

O0paboTka pe3yabTaTOB U3MEPEHUN
1. Hcnonp3ys nanHbie Taba. 15 paccuurarh cpeHee 3HaUECHUE TTePEMEHHO-
ro HaMpsHKEHUS JJIS1 KAKJIOTO IMMyHKTa U3MEPEeHUs 110 hopMyJiam:

Upvi,, + Upviy,
Upy1 = > :

UPVZyB + UPVZyM
UPVZ = >
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[TomryuenHbie 3HaUEHUS 3aHECTH B Ta0I. 16

Ta0muna 16

HaumenoBanue 1 2 3 4 5
IoKa3aTelst
Upyy , B
Upyp , B
67, %

Vo %

2.  Paccunrtarh OTHOCHUTENIBHYIO §, U MPUBEICHHYIO Y, MOTPEIIHOCTH U3Me-
peHUS IepeMeHHOTro HanpsbkeHus Upy; IS KaXI0To MyHKTa Tadur. 16 mo gpopmyrnam
(2) u (3) (cM. pazaen «OcHosHble céedenusnr), cuuTaTh BoabT™MeTp PV2 (puc. 7) 06-
Pas3IOBEIM, PE3YJIbTAThI 3aHECTH B Ta0I. 16.

Hzmepenue nocmosnnoeo moka

1. CormacHo cxeme (puC. 8) BBIMOTHUTH JIEKTPUYCCKHE COCTUHEHHS MOJY-

JIen A1 U3MCPCHUA ITOCTOAHHOT'O TOKaA. MoHTaK cXeMbl NPOU3BOAUTL NPH OT-

KJIKYCHHOM ITMTAHUMU.

Moayss
Moayns “DreMerTs! Mogyvas
Mom'wnmm ........ UATTw ALIT - Homepuronsupl Gaok”
PA1
°<——<“5B <-—->>—r:1—<<——9 comee
PA2

,,i= i \W\COM mA
[ E Tk

Puc. 8. Cxema ayiekTpuiecKasi CoOeIMHEHUHN J1a00paTOPHBIX MOTYJICH
JUISl UBMEPEHUS TOCTOSTHHOTO TOKa

Hcnonb3oBaTh:

. PAIl — mynastumetp 1 (Mastech MY64) moayns «3MepuTenbHbIH 00K»
B PEKHUME U3MEPEHUS MMOCTOSIHHOTO TOKa ¢ npeaesiom a0 200 MA;

. PA2 — mynsTmetp 2 (Sanwa PC500a) moayis «I3MepuTebHbBIN 00K
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B PEKMME U3MEPEHHUS TOCTOSIHHOTO TOKA;

. Ry, — Harpy304HbIi pe3uctop moayis «OmeMmeHTsl LIAIT u ALIIT».

2. BkimiounTh aBTOMaTUYECKUN BBIKJIIOYATENh W BBIKIIOUaTE b AUQhepeHIu-
anbHOTO TOKa «CeTh» Moayisa «Moaylib NUuTaHus». BKIOUUTh MyJIBTUMETPHI. Y Be-
auyuBas cuiy Toka B 1ienu oT 0 MA 1o 200 MA (pyukoit peryaupoBku «0...+15 By
MoayJia «Moysib TUTAHUSD ), 3aHOCUTH MOKa3aHus aMmrepMeTpoB PALl u PA2 B Ta0i.
17. IlpoBectr HE MeHEe S5 U3MEPEHUN.

Taomuna 17

HaumenoBaunue
IOKa3aTeis
Ipai,,, MA

Ipa1,,, MA

Ipaz,,, MA

Ipaz,,, MA

Ip A1, — TIOKa3aHUs aMIIepMETPa PAI npun yBenu4yeHun TOKa B LENN;
Ip A1y, — OKa3aHHUs aMIepMeTpa PA1 npu yMeHBIIIEHUH TOKA B 1IETH;
Ip A2,,~ TIOKa3aHHs aMIIepMeTpa PA2 nipu yBenn4eHUr TOKA B LEMH;
Ip A2y, — TOKa3aHUS aMIIepMeTpa PA2 nipu yMeHbIIIEHUH TOKA B LIETIH.

3. Ywmenbpmas cuity Toka B nenu ot 200 MA 1o 0 MA (pydKoil peryJIupoBKU
«0...+15 B» monynst «Mojtysib TUTaHUS» ), 3aHOCUTH TTOKa3aHus aMmriepMeTpoB PAL u
PA2 B 1abn. 17. [IpoBecTn HEe MeHee 5 M3MEPEHUH NpPHU TeX K€ 3HAYEHHUAX TOKa

IPAlyB’ (Ta6ﬂ. 17)

O0paboTka pe3yabTaTOB U3MEpPEHUN
1. Hcnonp3ys nanubie Tabm. 17 paccunTarh cpeaHee 3HAYCHHE TIOCTOSHHOTO TOKA
JUTSL KQXKJI0TO IMMyHKTA U3MEPEHHUS 110 (hopMyTiam:

IPA1yB + IPA1yM

Ipgr = 2
Ipaz,, + Ipaz,
Ipgz = >



[TomyuenHbie 3HaUEHUS 3aHECTH B Ta0. 18.

TaOmuma 18

HaumenoBanue 1 2 3 4 5
IoKa3aTelst

Ipg1, MA

Ipgp, MA

63 y %

Y3 %

2. Paccunutatbh OTHOCUTENIbHYIO O3 M MPUBEACHHYIO Y3 MOIPEIIHOCTH U3Mepe-

HUS TIOCTOSIHHOTO TOKa Ipyq U Kaxkaoro myHkTa 1abin. 18 mo gopmynam (2) u (3)

(cm. pasznen «OcHoeHble ceéedenuny), cautatb amrnepmerp PA2 (puc. 8) 00pas3iioBbIM,
pe3yabTaThl 3aHeCTH B Ta0. 18.

Hsmepenue nepemennozo moka

1. CornacHo cxeme (puc. 9) BBIOJTHUTH AIEKTPUUECKUE COCAUHEHUS MO-

I[y.HCfI A1 UBMCPCHUA TIICPCMCHHOT'O TOKaA. MoHTaK cXeMbl IPOU3BOAUTL IIPH OT-

KRJIIOYCHHOM ITNTAHUH.

Moayns
Mogyas “nemeHTnl : Moxyns i i
. Awompanchopmarop” | UATImAUID, | Hsepurensuuii Grox”
L H §
' E R " PA1

i V2 Gy gAY

E

.............................................................................................

Puc. 9. Cxema snexktpudeckas COeAMHEHUH Ta00paTOPHBIX MOTyJIeH
JUISl U3BMEPEHUS IEPEMEHHOTO TOKa
Hcnonb30BaTh:

« PA1l — myneTumerp 1 (Mastech MY64) monyns «3meputenbHbIid OJI0K» B
peXKUME U3MEPEHUS MIEPEMEHHOT0 ToKa ¢ ipeaeaom 10 200 MA;
« PA2 — mynstuMetp 2 (Sanwa PC500) monyns «M3MeputesabHbIi O0K» B

PEKNME N3MCPCHUA IICPEMEHHOI'O TOKA,
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o Ry, —Harpy3ounslii pe3uctop Mmoayist «nemeHTsl LIAIT u ALIT»;

« TV2 — aBTOoTpancopmaTop MOIys «ABTOTpaHCcHOpPMATOPY.

2. BKI10YMTH aBTOMAaTHYECKUM BBIKIIOYATENb U BBIKIIIOYATENb AUddepeHiu-
anmpHOTO TOKa «CeTh» MOAyJsl «Moysib MUTaHMS». BKIIOYUTh MyJIBTUMETPHI. Y Be-
au4yuBas cuiay Toka B menu oT 0 MA 1o 200 MA (py4Kkoi peryJIupOBKH BBIXOJHOTO
HarpsbKkeHus aBToTpancdopmaropa TV2 Moayns « ABToTpaHchOpMaTop»), 3aHOCUTh

nokaszanus amnepmeTpoB PAI u PA2 B tabi. 19. IIpoBecTn HE MEHEe 5 U3MEpPEHUN.

Taomuna 19

HaumenoBanue 1 2 3 4 5
MMOKa3aTelIst
Ipai,,, MA

Ipa1,,, MA

Ipaz,,, MA

Ipaz,,, MA

Ipp1,,— TIOKA3aHUS aMIIEpMETPa PA1 npu yBenuueHuu TOKa B 1IENH;

Ipp1,,— MOKa3aHUA aMIEpMeETpa PA1 npu yMeHbLIEHUH TOKA B LEMH;
I P2, ~ TIOKA3aHUs aMIIEpPMETPa PA2 npu yBenmmueHnu TOKa B LIETIH;
Ip A2y, MOKA3aHHs aMIIepMETpa PA2 npu ymMeHbBIIEHUH TOKA B LIETIH.

3. Ywmenbpmas cuity Toka B nenu ot 200 MA 10 0 MA (pydKoil peryiupoBKu
BBIXOJTHOTO HampsbkeHus aBToTpaHchopmatopa TVZ2 momyns «ABtorpanchopma-
TOP»), 3aHOCHUThH MOKa3aHus amrepmeTrpoB PA1 u PA2 B Tabn. 19. IlpoBectu He Me-

Hee 5 M3MEPCHMUIT IPH TeX 3K 3HAYCHMSAX TOKA Ipgy (tabm. 19).

O0paboTka pe3yJbTaTOB U3MEPEHU
1. Hcnonp3ys nanHbie Tabn. 19 paccunrtarh cpegHee 3HaUYCHUE TTEPEMEHHO-

r'o TOKa JJIS KaXJ0T0 MyHKTa U3MEPEHUS TI0 PopMyJsiaM:

Ipa1, + Ipasy,
Ipyr = 2

IPAzyB + IPAzyM
Ipgz = 2

[TonyueHHble 3HaUeHUS 3aHeCTH B Taou. 20.
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TaoOmuma 20

HaumenoBanue
MOKa3aTes

Ipg1, MA

Ipgp, MA

84, %0

VY4 %0

2. Paccuntarth OTHOCUTENBbHYIO &, W TPHUBEACHHYIO Y, MOTPEITHOCTH H3MEpe-
HUS TIEPEMEHHOTO TOKa Ipy; A Kakmoro myHkTa 1abdi. 20 mo dopmynam (2) u (3)
(cM. paznen «OcHoeHble ceedenuny), cautath amrepmerp PA2 (puc. 9) o0pasioBbIM,
pe3yabTaThl 3aHecTy B Tab. 20.

H3mepenue uacmomul 31eKmMpUYecKo20 CueHaud

1. Cornacno cxeme (puc. 10) BBITIOJHUTH AJIEKTPUUECKUE COCAMHEHUS MOJY-
Jel I U3MEPEHUST YaCTOThI JIEKTPUYECKOrO CHTHajla. MOHTaX CXE€Mbl MPOU3BO-

AUTb TP OTKIIIOYCHHOM IINUTAHUU.

Moxyns
“@yHKIHOHAIEHBIH Moxyns
reHeparop” “UsmeputensHerii 610K
Beixon LivoHz| ppq VoHz| pyq
G1 E
1 : COM CoM :
2 R 7

Puc. 10. Cxema siekTpudeckas COeIMHCHHM JTa00paTOPHBIX MOTyJIeH
JUJISl U3BMEPEHUS YaCTOThI

Hcnonb3oBaTh:
. PF1 — mynetumetp 1 (Mastech MY64) monyins «3mepuTenbHbIH OI10K»
B PEXKUME N3MEPEHHUS YaCTOTHI;

. PV1 — myasTumetp 2 (Sanwa PC500a) moayis «I3MepuTeIbHbBIN OI0K»
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B PEXKUME U3MEPEHUS IEPEMEHHOT0 HAPSIKEHHUS,

. Gl — moaynb «@yHKIIMOHATIBHBIN TeHepaTop. [IMKOBbIE 1ETEKTOPHI».

2. BKJII0OYUTH aBTOMATHYECKUM BBIKIIOYATENb U BBIKIIIOUATENb AU depeHu-
anbHOro Toka «CeTb» Moyt «Monaynb nuTaHus». BKIIOYUTE MyJIBTUMETPHI U MO-
nynb «OyHKIIMOHAIBHBIA reHepatop. [InkoBbie AeTeKTOph». YCTaHOBUTh CUHYCOU-
JanbHYI0 (OpMYy BBIXOAHOTO CHUTHaja (QyHKIMOHaNbHOro reHeparopa Gl cootsert-
CTBYIOILIEH KHOMKOW (PYHKIIMOHAIBHOTO FeHepaTopa. Y CTAHOBUThH CPEAHEKBAAPATHY-
HOE 3HAYCHHE HANpsDKEHUs BbIXOMHOTO curHana Ugi= 5 B (u3mepsTh BOJbTMETPOM
PV1) kHonkaMu W3MEHEHUsT aMIUTUTY bl (PYHKIIMOHAIBHOTO T€HEPaTOopa.

3. H3meHss 9acToTy BBIXOAHOTO CHTHajla (PyHKIIMOHAIBHOTO reHepaTtopa Gl
ot 10 ' no 20 kI'1, 3aHOCKTH 3HaUEHHE YacTOTHI fg, OTOOpakaeMoe Ha MHIAMKATOPE
(GYHKIIMOHAJIBHOTO TeHepaTopa, U mokasanus yactoromepa PF1l B Tabn. 21. [Ipose-
ctu He MeHee 10 u3MepeHui.

4. TloBropuTh W3MEpEHH 1O M. 2 U 3 Ucnoiib3ys B kauectBe PF1 — mynbTu-
metp 2 (Sanwa PC500a) monyns «V3MepuTeIbHbII OJI0K» B peXKHME H3MEPEHHSI Ya-
cToThl, B kauectBe PV1 — mynsTumerp 1 (Mastech MY64) monyiis «3mepuTtenbHbIi
0JIOK» B pEeKUME MU3MEPEHUS TIEPEMEHHOr0 HanpsbkeHus ¢ mpeaenom 1o 20 B. Ipo-
BeCTH He MeHee 10 u3MepeHHi Py TeX JKe 3HaUYeHUsX 4acToThl fg (Tadm. 21).

Tabmuma 21

HaumenoBauue
IOKa3aTels

fo, 'y

far, T

fmz, Om

fu1 — mokazanus yacroromerpa PF1 (Mastech MY64);

fuz — mokazanus gacroromerpa PF2 (Sanwa PC500q).

O0paboTKka pe3yJbTaTOB U3MEPEHUI
1. Hcrnonp3ys nanHbie Tabm. 21 paccuuTath OTHOCUTENBHYIO 8-, W TIPHUBE-

JCHHYIO Y TIOTPEUTHOCTH H3MepeHus 9acToThl fvi, mo hopmymam (2) u (3) (cm. pas-
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nenn «OcHosHble c8edeHUs»), pe3yabTaThl 3aHecTr B Ta0i. 22. Cuurare PF1 (Sanwa

PC500a) o6pa3moBbIM.

TaOmuna 22
HaumenoBaunue 1 2 3 4 5 5 7 8 9 10
[oxKasaress
67, %
Y7, %0
2. CpaBHUTH OTHOCUTEIILHBIC 51... 67 A NPUBEACHHBIE Vq... Y7 MOTPELIHO-

CTH W3MEPEHHS IMOCTOSHHOTO M IEPEMEHHOTO HANpPSHKEHHsI, MMOCTOSIHHOTO M Iepe-
MEHHOTO TOKa, YaCTOThl MEPEMEHHOTO TOKa C TEXHUYCCKHMMHU XapaKTEPUCTHKAMU
MYyJIbTHMETPOB (Tadu. 1-12).

3. Cnenatb 00001arOIMi BEIBOJI 110 JIAOOpaTOpHOM padoTe.

Konmponwvusie 6onpocol

1. O6nactb npuMeHeHUs IUPPOBHIX MYJTLTUMETPOB.

2. [IpuBeanTe MOPAIOK ACHCTBHIA MPU N3MEPEHUH TOKA U HANIPSDKEHUS TUpPO-
BBIM MYJIETUMETPOM.

3. [IpuBeanTe MOPAIOK ACUCTBUN MPH HU3MEPEHHHM YACTOTHI DIEKTPHUECKOTO
CUTHaJja UU(PPOBBIM MYJIBTUMETPOM.

4. Yrto Ha3bpIBaeTCs MPUBEACHHOMN MOTPEUTHOCTHIO U KaK OHA OIpeesseTcs?

5. Kak BiusieT KoJIMueCTBO U3MEPEHUM Ha OTHOCUTEIIBHYIO MOTPEITHOCTh?

JIABOPATOPHAS PABOTA Ne 2
U3MEPEHUE COITPOTUBJIEHUA KOCBEHHBIM METOJIOM

Llenv pabomvi: 03HAKOMUTHCSA C KOCBEHHBIM METOJIOM HM3MEPEHHS COMPOTHUB-
JICHUSL.
Obopyoosanue: monaynb «Monaynb nOUTaHUS», MOAYIb «l3MepUTenbHBIM

0JIOK», Mara3uH CONMPOTUBJICHUN, COEIUHUTEIbHBIC TPOBOAHUKH.
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1. Teoperuyeckasi 4acThb
3axkon Oma. Hemenkuii pusuk I'. Om B 1826 roay skcnepuMeHTAIBHO yCTa-
HOBWJI, YTO CHJIa TOKa |, TEKyIero mo oAHOPOJAHOMY METALTMYECKOMY MPOBOIHHUKY
(MpOBOJIHUKY, B KOTOPOM HE JACHCTBYIOT CTOPOHHHE CHIIBI), IMPOIMOPLHUOHAIbHA

HAIIPSKCHUTIO U na KOHIax IIPpOBOJHHKA:
] U
R

rae R=const.

BennunHy R npuHATO Ha3pIBaTh 3IEKTPUYECKUM COIpoTUBIeHHEM. [IpoBoa-
HUK, OOJajaloluil 3JIEKTPUYECKUM COIPOTUBICHUEM, Ha3bIBAE€TCS PE3UCTOPOM.
JIaHHOE€ COOTHOIIEHHE BBIpa)KaeT 3akoH OMa 711 OHOPOJHOIO y4YacTKa LENU: CUJia
TOKa B IPOBOJHUKE IPSIMO MPONOPLMOHAIBHA MPUIIOKEHHOMY HANpPSKEHUIO U 00-
PaTHO IPONOPLUHUOHAIIBHA CONPOTUBIICHHUIO ITPOBOJHUKA.

B CH eaununen 3J1€KTPUYECKOTO COIPOTUBIICHHS ITPOBOJAHUKOB CIYKUT OM.
ConpotusnenueM B 1 Om 00sagaeT Takoil y4acTOK LIETIH, B KOTOPOM IIPU HAIpsiKe-
HuM | B Bo3HukaeT Tok cuiion 1 A.

N3 3akoHa Oma 11 OAHOPOIHOTO Y4acTKa LETH CONPOTUBIIEHUE 3TOTO y4acT-
Ka OIpeaesaeTCs:

Y
R=7
2. Iopsiaok BHINOJITHEHUS JIA00OPATOPHOM PadoThI

1. M3yuuth TeOpeTUYECKH MaTepuan HeoOXOAUMbIN JJisi BBIMOJHEHUS J1abo-
paTopHOi paboThl. OTBETUTH HA KOHTPOJILHBIE BOIIPOCHI M MOJIYUYUTH Yy MpenojaBaTe-
JIsL TOMYCK K MPOBEACHUIO J1TA00paTOpHOI pabOTHI.

2. CornacHo puc. 11 BBINMOJHUTH AICKTPUUYECKUE COCIUHEHUS MOAYJEH IS

W3MEPEHHUsT COMPOTUBIICHUS KOCBEHHBIM MeToa0M (puc. 11). MoHTakK cXeMbl Npo-

MU3BOAMTD IIPHU OTKJIYCHHOM ITUTAHHUMU.
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) Mogayne Moayab
“Moaystb nutanus’” “HamepurenbHbiii 6nok™

e B “

PV1

E el |
i 0..+15B :
; i Marasun conporusacHui

Moayns

(é )) < A> g“I/IBMeprrrenwuﬁ 6a0K™

Puc. 11. Cxema snexkTpudeckasi COeqUHEHUI JaOOpaTOPHBIX MOAYJIEH U MarasuHa
COTIPOTUBIICHUH 1711 U3MEPEHUS CONPOTUBIICHNSI KOCBEHHBIM METOJIOM

Hcnonp30BaTs:

. PA1 — mynastaMetp 2 (Sanwa PC500a) monyins «M3MepuTenbHbIi OJ0K» B
pEeXHMME U3MEPEHUS TIOCTOSTHHOTO TOKa,

. PV1 — mynetumerp 1 (Mastech MY64) monynst «3meputenbHbIii 0J0K» B
peXUME U3MEPEHUS NMOCTOSIHHOTO HanpsbkeHus 110 20 B;

. R1 — mara3un conpotunenuit (puc. 12). Mara3uH cOnpoTHBIEHHN COCTOUT
U3 HIECTU JIeKajl, KOTOPble COEAMHEHBI MOCIIEI0BATENbHO. 3HAYEHUE COMPOTUBIICHUS
marazuHa R1 crnemyer ompenensitb, CyMMHpYsl pe3yJIbTaThl YMHOXEHHsI YHCENl Ha

HI/IM6aX, YKa3bIBACMBbIX CTPCIIKAMH, HA MHOKUTCIIN Y CTPCIIOK

Puc. 12. BHemHnii Bua Mara3uHa CONpOTHUBIICHUI
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VYcranoButh conpotusieHue marasuda R1 ot 100 Om go 1000 Om (mo ykaza-
HUIO MPEToaaBaTelsl), 3aHECTH 3HaUeHHE conpoTuBieHus R1 B Tabm. 23.

3. Bx1rounTh aBTOMaTHYECKU BBIKIIIOUATEIh M BBIKIIOYATENb TU]pepeH-
nuanbHOro Toka «Cetb» Monyns «Moayiab NUTaHUS». BKIIOYUTH MYJIbTUMETPHI.
VYBenuuuBas najeHue Hanpspbkenus Ha pesuctope R1 ot 0 B no 15 B (pyukoii pery-
mupoBkH «0...+15 B» moayns «Moaynb nuTaHus»), 3aHOCUTh TTOKa3aHUs aMIlepMeET-

pa PAl u Bonbt™eTrpa PV1 B Tabn. 23. [IpoBect He MeHee 10 u3mepeHui.

Ta0muma 23

HanmenoBanue
IOKa3aTeis
Ipa1,,, MA

Ipat,,, MA
Upy1,, B
Upyi,,, B

Ip A1, — TIOKa3aHUs aMIIEpPMETPa PA1 npu yBeMYeHNH TOKA B LIETIH;
Ip A1y, — MOKa3aHHUA aMIIepMeTpa PA1 npu yMEHBIIEHUU TOKA B EMH;
Upy1,, — OKA3aHUS BOILTMETpPA PV1 npu yBenM4eHUH TOKA B IIETIH;
Upy1,, — TIOKa3aHUs BOIETMETPA PV1npu ymeHbIIIEHUN TOKA B IIETH.

4, YMeHblllag najgeHue HampsbkeHust Ha pesuctope R1 ot 15 B o 0 B
(pyukoii perynupoBku «0...+15 B» monyns «Moayne nutaHus»), 3aHOCUTh TTOKa3a-
Husa amnepmerpa PA1 u BoastMerpa PV1 B Tabn. 23. IlpoBectu He meHee 10 uzme-

PEHUIl PU TEX KE 3HAUCHUSX TOKa Ip Aly, (Tabm. 23).

S. [Tocne 3aBepiiieHUs] IKCIIEPUMEHTOB U MIPOBEPKU PE3YILTATOB IMperoa-
BaTeyieM HEOOXO0IUMO pa3odpaTh cXeMy, MPEIOCTaBUTh KOMIUICKT B TTOJIHOM COCTaBe

1 UCIIPABHOCTH IIPEIOAABATCIIIO U na60paHTy.

O0paboTka pe3yJabTaTOB U3MEpPEHU I
1. Hcnonb3ysa naHHble Tabn. 23 paccUUTaTh CPEJHUE 3HAYEHUS CUJIbI TOKA U

HANPSDKEHUS I KaKA0ro MyHKTa U3MEpPeHus o (hopmynam:
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Ipa1, + Ipay,

|
PA1 5
Upyi,, t Upyiy,
Upy1 =
2
[TonyueHHbIC 3HAUEHUS 3aHECTH B Ta0JI. 24,
Tabmuua 24
HaumenoBanwue 1 2 3 4 5 6 7 8 9 10
IIoxKasaTcias
R1, Om
Ipp1, MA
Upv1, B
RlU/I’ OmMm
6, %

2. Paccuurarh 3HaYeHHE CONPOTUBIECHUSA R1y/; (MOTy4eHHOE KOCBEHHBIM
METOIOM) JIJIS KaXKA0ro MyHKTa Tabj. 24 o 3akony Oma:

UPVl
Rly, = T

PA1

[Tomy4yeHHBIC 3HAYCHHSI 3aHECTH B Ta0II. 24.
3. PaccuuTaTh OTHOCHUTEIBHYIO MOTPENTHOCTh O M3MEPEHHUs COMPOTUBIICHUS
R1y,; no dopmyne (2) (cM. pasaen «OcnosHble NOHAMUA») IJIS KAKIOTO MYHKTA

tabs. 24. Cuurath MarazuH comnpotuBieHnii R1 oGpa3ioBeiM. [lonmyyeHHbie 3Haue-

HUS 3aHECTH B TaOI. 24.
4. CpaBHUTh MaKCHMAaJIbHOE 3HAYCHHUE TOTPEITHOCTH O H3MEPEHHUS COTPO-
TuBJieHus R1y/; ¢ knaccom tounocty BonbrMetpa PV1 u amnepmerpa PA 1. Cnenarb

BBIBO/JI O IIOI'PCITHOCTHU U3MCPCHUA COIIPOTHUBICHNA KOCBCHHBIM MCTOJOM.

KOHmPOJleble eonpocuol

1. Chopmymupyiite 3axkoH OMa IJisi OJHOPOAHOTO y4acTKa AJIEKTPUUECKOMN I1e-

ITH.

2. Enununa usMepeHus COnpoTUBIICHUS, KaKOB €€ (PM3UYEeCKUN CMBICIT?

3. YcTpoiicTBO M MarasuHa CONpOTHBIICHUS.
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4. MeTposIornueckue XapakTepUCTUKU MarasuHa COpPOTUBIICHUS.

5. [IpuBenure onpeneneHUe OTHOCUTEIBHOM MOTPEIIHOCTH H3MEPEHUSL.

JIABOPATOPHAS PABOTA Ne 3
N3MEPEHHUE ITOCTOAHHOI'O TOKA U HAITPAKEHU A

L{env pabompi: N3yIATH TIPAMON METO U3MEPEHHUS TIOCTOSIHHOTO HANPSKCHUS
¥ TOKAa, U3MEPUTh CHUJIy TOKa KOCBEHHBIM METOJIOM (TIO IMaJICHUI0 HAMPSOKCHUS Ha
JTaTYUKe TOKA).

Obopyoosanue: Moayib «Moylib TUTaHUSA), MOAYIb «TpaHchopMarop Toka
1 HanpspkeHus. [IprOopbl MarHUTOAIEKTPHUUECKOM CHCTEMBD», MOIYIb «IJIEMEHTHI

IHAIT u ALIT», Moxynb «I3MepuTenbHBIN 0J10K», COETMHUTEIBHBIC POBOTHUKH.

1. Teoperuyeckasi 4acTh

[lepen mpoBeneHueM pabOThl HEOOXOIMMO O3HAKOMHUTHCS C pazaenoM «Oc-

HOGHbBlE C8e0eHUs» U TEOPETUUECKON YacThI0 JabopaTopHbIX padoT Ne 1 u 2.
2. Iopsaok BbINOJIHEHUS JIA00OPATOPHOM PadOThI

N3yuuTh TEOpeTHUECKUN MaTepuall HEOOXOIUMBIN JJIsi BBIMOJHEHHS Jlabopa-
TOpHOM paboThl. OTBETUTh Ha KOHTPOJIbHBIE BOIPOCH! U MOJYYUTh y MPENO1aBaTE s
JIOITYCK K TIPOBEJICHUIO JTA0OpaTOPHOU pabOTHI.

Uzmepenue Hanpsioicenuss npAMbIM MEMOoOOM

1. CornacHo cxeme (puc. 13) BBITIOJTHUTE JIEKTPUUECKUE COCTUHEHUS MO-
IyJied NI U3MEPEHUs MOCTOSIHHOTO HAMNPSKEHUS MPSMBIM METOJIOM IMPU MOMOIIH

anayiorosoro (PV1) u nudposoro (PV2) BoabTMeTpoB. MOHTAK CXeMbI NPOH3BO-

AUTDH IIPH OTKJIN4YCHHOM IINTAHUNMU.
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Monyms “Tpancgopmartop
TOKA M HaNPSDKCHHS.
IMpuGops: MarauTo-

' Mozyns v Moayne SNCKTPHUCCKOH
~--Moayas muranms”  “Mavepurenbreiit Gnok” cHcTeMer”
0..+15B : 3
7L - H
NJ 3 ¥ ;
VoHz) py2i i +1 PV1
coMm 5 T
i AN
' : .

Puc. 13. Cxema anektpudeckasi COeAMHEHUN 1a00paTOPHBIX MOyJICH IS U3-
MEpEHUS HAPSHKEHUS IPSIMbIM METOZIOM

Hcnonp30BaTs:

. PV1 — Bonbr™MeTp Moayinst «Tpanchopmarop Toka u Hanpspkenus. [Ipu-
OOpBI MATHUTORJIEKTPUYECKON CUCTEMBI;

. PV2 — mynstumerp 2 (Sanwa PC500a) moaynst «A3MepuTenbHbIH OJIOK»
B PEXKMME U3MEPEHUS TTOCTOSHHOTO HAITPSHKEHUS.

2. BK110YMTh aBTOMaTUYECKUI BBIKIIIOUATEIb M BBIKIIOYATENb TU(PepeH-
nuanbHoro Toka «Cerb» Monyns «Moayiib TuTaHus». BKIIOYNTE MyJIbTUMETpP. Y BE-
nuyuBas BXxojnHoe Hampsbkenue oT 0 B o +15 B (pyuxoit perynupoBku «0...+15 By»
Moayns «Moaynb MUTaHUS ), 3aHOCUTD MOKa3aHus BoibT™MeTpoB PV1 u PV2 B Tabm.

25. IlpoBectu He Menee 10 u3mepeHwuii.

TaOmuma 25

HammMeHnoBanme
TIOKa3aTems
Upy1,,, B
Upvi,,, B
Upva,,, B
Upv2,,» B

U PV1,, — TOKa3aHUs BOJBTMETPA PV1 nipu yBenn4yeHuu TOKa B LEMH;

U PV1, — TOKa3aHHSA BOILTMETPA PV1 npu ymeHbpIIEHUH TOKA B LIENH;
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U PV2,,» — II0Ka3aHUs BOJIBTMETPA PV2 nipu yBenuueHuu TOKa B LIEMH;
Upya,,— OKa3aHUs BOIBTMETPA PV2 npu ymMeHbIIIEHUH TOKA B IIETH.

3. YwMenslas BxoaHoe HanpsbkeHue ot +15 B 1o 0 B (pyukoii peryiaupos-
k# «0...+15 B» monyns «Moayinb TUTaHUSA» ), 3aHOCUTD MTOKa3aHus BOIbTMETpoB PV1
u PV2 B Tabn. 31. IlpoBectu He MeHee 10 u3MepeHuil mpu TeX k€ 3HAUCHUAX HAIPS-

skennst Upyy , (TaOlL. 25).

O0paboTka pe3yJbTATOB U3MEPEeHUM

1. Paccuurarh cpeaHee 3HAUEHUE MOCTOSHHOTO HaIpPsDKEHUsS (M3MEPEHHOTO
1U(POBBIM M aHAJIIOTOBBIM BOJIBTMETPAMU) I KaXA0T0 MyHKTa U3MepeHus 1adi. 25
o hopmynam:

Upyiy, t Upyi,,

U =
PV1 2
U _ UPVZyE + UPVZyM
PV?2 2
[TomyuenHbie 3HaUEHUS 3aHECTH B TaOII. 26.
Tabmuma 26
Hanmenosanue
1 2 3 4 5 6 7 8 9 10
[oKa3aTeirst
Upy1, B
Upyy, B
61, %
2. Paccuuratnp OTHOCHUTEJIIBHYIO IOTPEUIHOCTD o U3MEPEHUS HaIPSHKECHUS

Upyq, U1 KQXI0TO MyHKTa Taba. 26 nmo ¢opmyne (2) (cM. paznen «OchosHble ceede-
Husay). Cuutath BoapTMETp PVZ2 00pa3iioBbiM. [losiydeHHbIe 3HaueHUs] 3aHECTH B
Tab. 26.
Bri6parh MakcMMalIbHOE 3HAYEHHE OTHOCUTEIHHOW MOTPEIIHOCTH §, U3Mepe-
HUSI IOCTOSIHHOTO HAINPSIKEHUSI, CPABHUTH C KJIACCOM TOYHOCTHU BoJbT™MeETpa PV1.
H3mepenue cunvl moka npsamulm Memooom

1. CornacHo cxeme (puc. 14) BBITTOTHUTH IEKTPUUECKUE COCTUHEHUS MOIY-
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by (S5 IJIsT UI3MCPCHUA ITOCTOSHHOI'O TOKA IMPAMBIM MCTOAOM IIPH ITOMOIIU aHAJIOTI'OBOTO

(PA1) u tudpoBoro (PA2) amnepmeTpoB. MOHTAK CXeMbl NPOU3BOAMTH MPH OT-

KIKYCHHOM ITMTAHUM.

Moayaw “Tpanchopmarop
TOKA W HATPAORCHHS
Moavas [Tpudoper MarnmTO~
Moaynn DEMCHTH Moayns VICKTPHHECKOH
Moayas miranng” LIATT u ALUT" HMavepurenvmii 6ok CHCTEMBL

A
A

PA2

COM mA ', i

L]

Puc. 14. Cxema snekTpuyeckasi COeIMHEHUI TaOOpaTOPHBIX MOIYJIEH ISl U3-
MEpPEHHUS CUJIBI TOKA MPSIMBIM METOJIOM
Hcnons3oBarts:

« PA1 — amnepmerp moayns «TpanchopmaTop Toka U HanpspkeHus. [Ipubdopbl
MAarHUTOIEKTPUUECKOU CUCTEMBI;

« PA2 — mynaetametp 2 (Sanwa PC500a) monyns «3MepuTenbHBIN OJIOK» B
pEXKUME U3MEPEHHUSI IOCTOSHHOTO TOKA;

« Ry —Harpy3ounsi pezuctop moayisa «iemeHTsl LIAIT u ALIID».

2. BKIIOYMTH aBTOMATHYECKUH BBIKIIOYATENh U BBIKIIIOYATENb AUQdepeHITH-
anbHOTO TOKa «CeTh» MoAyisa «Moaylib NUTaHUsD. BKIIOUUTh MyJIBTUMETPHI. Y Be-
JUYUBas CUJTy TOKa B 1IenH (pydukoi perynupoBku «0...+15 B» monyns «Moaynb nu-
TaHus») B quara3one ot 0 MA 1o 150 MA, 3aHOCUTh MokazaHusi amnepmeTpoB PA1 u
PA2 B Tabn. 27. IlpoBectu He merHee 10 u3mepeHui.

Ta0Omuna 27

HaumenoBanue 1 2 3 4 5 6 7 8 9 10
MoKa3aTelist
Ipa1,,, MA

Ipay,, MA

Ipaz,, MA

Ipaz,,, MA
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Ip A1y, — TIOKa3aHUA aMIIepMeTpa PA1 npu yBenu4ueHUH TOKA B LIENH;
Ipa1,,~ moKazauus amepmerpa PAL npu yMeHbIICHUN TOKA B LCTIH;
Ipp2,,— moKazauus amnepMerpa PA2 pu yBeIMUCHUH TOKA B LIEIIH;
Ip a2, — MOKa3aHus amepMeTpa PA2 Ipu yMEHBIICHUN TOKA B LICIIH.

3. YmMeHbas cuity Toka B 1enu (pydkoi perynupoBkd «0...+15 B» momyns
«Monaynb utanus») ot 150 MA 1o 0 MA, 3aHOCUTH MOKa3aHusl amnepmMeTpoB PAI u
PA2 B tabn. 27. IlpoBectu He MeHee 10 u3MepeHU MpU TEX K€ 3HAYEHUSX TOKa

Ipas,, (Tabm. 27).

O0paboTKka pe3yJbTaTOB U3MEPEeHUM
1. Paccuurtarh cpeaHee 3HAYCHHE MOCTOSHHOTO TOKa (M3MEPEHHOTo Iudpo-
BBIMH aMIIEpMETPaMH) JIsl KKJI0T0 IMMyHKTa Tabs. 27 o ¢popmysam:

IPA1yB + IPA1yM

Ippar = 2
IPAZyB + IPAzyM
Ipgy = 2

[TonyueHHbIC 3HAUEHUS 3aHECTH B Ta0JI. 28.

Tabmuma 28

HanmenoBanmne
IMOKAa3aTels

Ipgy, MA

Ipgp, MA

62 y %

2. PaccuuTaTh OTHOCUTENBHYIO MOTPEITHOCTH 02 U3MEPEHHS TTIOCTOSIHHOTO TO-
Ka Ipyq IS KOKIOTO MyHKTa Tabu. 28 mo dhopmyne (2) (cm. pazaen «OcHogHble cee-
Ooenusay). Cuurarb amrnepmerp PA2 obOpasnoBbiM. [lomydeHHble 3HaUEHUS 3aHECTH B
Tab. 28.

BriOpaTh MakcuMaabHOE 3HAYEHHUE OTHOCHUTEIHHOM MOTPEIIHOCTU 02 U3MEpe-
HUSI IOCTOSIHHOIO TOKA, CPABHUTH C KJIACCOM TOYHOCTH amriepmerpa PA1.

Uzmepenue nocmosinHo2o moKka KoC8eHHbIM MemoooM
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1. CornacHo cxeMme (puc. 15) BBIIOJHUTH 3JIEKTPUYECKHE COEAUHEHUS MOJY-
JIeW [T U3MEPEHUsI TIOCTOSTHHOTO TOKa KOCBEHHBIM METOJIOM ITPH ITOMOIIU aHAJIOro-
Boro (PV1) u mudposoro (PV2) BoasTMeTpoB, mudposBoro ammepmerpa (PAL) u nat-

quKa TOKa RAT' MoHTAaK cXeMbl IPOM3BOANTDL MMPH OTKJIIYEHHOM NUTAHUH.

Moayas Moayas :
“Moay:Th NHTAHHS~ “VIaMepuTeTbHbIIH 510K

.....................

t Moayas “Tpancdopmarop
i TOKA W HAMPSKCHHUSA.

: TIpuGopsl MATHHTO-

i 3AEKTPUUECKOH CHCTCMBI™

¢ Mara3suH CONPOTHBICHUH

: Moayas
: “HismepurebHbiii 610K

Puc. 15. CxeMa snekTpuyeckasi CoOeIMHEHUI TaOOpaTOPHBIX MOJYJIEH U Mara-
3MHA CONPOTUBIICHUH JIs1 U3MEPEHMSI IOCTOSIHHOTO TOKa KOCBEHHBIM METO/1I0M

Hcnonb30BaTh:

« PAl — mynsTametp 2 (Sanwa PC500a) moayns «M3MepuTenbHbIi OJIOK» B
peXKUME U3MEPEHUS TTIOCTOSTHHOTO TOKA;

. PV1 — Bomer™erp moaynsa «Tpancdopmarop Toka u Hanpspkenus. [Tpubo-
PBI MATHUTORJICKTPUUECKOU CHCTEMBI;

« PV2 — mynerumerp 1 (Mastech MY64) monyins «V3MeputesbHbIi OJ10K» B
peXUMEe U3MEPEHUS IOCTOSTHHOTO HaIpsKeHus ¢ npeaesioM 1o 20 B;

«  Ryp— MarasuH CONPOTHMBIICHHH C yCTAHOBJICHHBIM 3HAYEHMEM CONPOTHB-
nenust 100 OM. MarasuH CONpOTUBIICHUN COCTOUT U3 MIECTH €K, KOTOPBIE COEIH-
HEHBI I0CIEN0BATENLHO. 3HAYCHUE CONPOTHUBIICHUS Marasuna Rr ciemyer onpene-
JISITh, CYMMHPYS pe3yJIbTaThl YMHOKCHUS YHCEN Ha JTUMOaX, yKa3bIBaEMBIX CTPEIIKa-
MU, Ha MHOYKUTEJIU Y CTPEJIOK.

2. 3aHeCTH 3HAYEHUE CONPOTUBIECHHS JNATYMKA TOKA R (MarasuH COIpOTUB-

neHuii) B Tab. 30.
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3. BKIIOYNTH aBTOMATHYECKHI BBIKIIOYATENb M BBIKJIIOUATENb AU GepeHIIn-
anbHOro Toka «CeThb» MoAyis «Moaynb nuTaHus». BKIIOYUTE MyJIBTUMETPHI. Y Be-
auyuBas cuiay Toka B 1ienu oT 0 MA 1o 150 MA (pyukoit peryaupoBku «0...+15 By
MoayJs «Moiynnb MUTaHUS» ), 3aHOCUTh NTOKa3aHus amnepmeTpa P41 u BOIbTMETPOB
PV1 u PV2 B ta6:. 29. IIpoectu He MeHee 10 nu3mepeHui.

TaOmuna 29

HaumenoBanue
IIOKa3aTeisa
Ipay,,, MA

Ipat,,, MA
Upy1,,, B
Upyi,,» B
Upy2,,, B
Upv2,,» B

Ipp1,,—MoKa3anns amnepmerpa PAL npy yBenMueHNN TOKaA B LICTIH;

Ip A1y, — TIOKa3aHHUs aMIIepMETpa PA1 npu ymMeHbIIIEHUH TOKA B 1IENH;
U PV1,, — TOKa3aHUs BOJIBTMETPA PV1 npu yBean4eHUH TOKA B LIETIH;
U PV1,, — MOKa3aHUs BOJBTMETPA PV1 npu ymeHbIIEHUH TOKA B 1IENH;
Upya,, — IOKa3aHUS BOILTMETpPA PV2 npu yBenndeHnn TOKa B 1ETH;
Upya,, — TIOKa3aHUs BOIETMETPA PV2 npu ymeHbIIIeHUU TOKA B TIETH.

4. VYwmenbias cuny Toka B rernu oT 150 MA 10 0 MA (pydukoi peryJupoBKH
«0...+15 B» monynsa «Moayib TUTaHUSA»), 3aHOCUTh TOKa3aHUsI aMIlepMeTpa
PAI u BonbT™MeTpoB PV1 u PV2 B Ta6n. 29. [IpoBectu He Menee 10 uzmepeHuit npu

TeX XKe 3HAYCHUAX TOKA Ipaq (tabu. 29).

5. OTKIIOYNTH NMUTAHUE KOMIUIEKTA aBTOMATHUYECKHUM BBIKJIFOUYATEIIEM M BBI-

kimouareneM auddepeHmanbHoro Toka «CeThby.

Oo0paboTka pe3yIbTaTOB U3MEpPEeHU I
1. PaccuuraTh cpeaHee 3HaUECHUE IMOCTOSTHHOTO TOKA W HAIPSOKEHUS (M3MEPCH-

HOTO UU(POBBIM M AHAJIOTOBBIM BOJBTMETpPaMH, HUGPOBBIM aMIIEPMETPOM) IS
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KaXJI0TO MyHKTa Tabi. 29 mo Gopmynam:

u PV1y, +U PV1y,

Upyr = 2

UpvzyB + UpvzyM
Upy, = 2

Ipa1,, + Ipay,
Ipyr = 2

[Tonmy4yennsie 3HaueHus 3anectu B Tadu. 30.

Tabmuma 30

HanmMeHnoBaHue
IMOKa3aTelIs

Ryr, Om

Ipg1, MA

Upy1, B

Upyz, B

I1g AT, MA

125 AT, MA

83, %

04, %

2. Paccunrtarh 3HaueHHE MOCTOSHHOTO ToKa |lg;r (pu W3MepeHWU maneHus
HanpspkeHus: BoJibTMeTpoM PV1) u 12gyr (mpu u3MepeHUM MNaJeHUsl HANpsKEHUS
BOJILTMETpOM PV2), mporekaromero uepes pesucTop R, s Kax10ro myHKTa Taoi.

30, o 3akony Owma:

PV1

Mo = Ry
UPV2

Pohr = Ry

[Tosryuennsie 3HaueHus 3anect B Tadu. 30.

3. Paccunrtath OTHOCHUTENIbHBIE TTOTPENTHOCTU O3 M 04 M3MepeHus: Toka [1 Ry ¥
2R, A7st KaX10r0 MyHKTa tab;1. 30 mo dopmyne (2) (cM. pazaen «OcHosnble céede-

Husy), cuutath amrepmerp PAl oOpasmnoBbiM. IloiydeHHBIC 3HAYCHUS 3aHECTH B
taba. 30. OO6paTuTh BHUMAHKE, YTO TOYHOCTHh U3MEPEHHUS TOKA KOCBEHHBIM METOJI0M

3aBUCUT OT TOYHOCTHU UBMCPCHUA MMAJCHUA HAIIPAKCHUS.
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BribpaTe MakcHUMallbHbl€ 3HAYEHHUS OTHOCUTENBHBIX MOTPEIIHOCTEH 03 U O4
KOCBEHHOTO METOJ]a M3MEPEHUS MOCTOSHHOTO TOKa, CPABHUTH C KJIACCOM TOYHOCTHU
BoJbTMETpa PV1 M TEXHUYECKHMMHU XapaKTepUCTHUKaMH MyiabTuMeTrpa PV2 (tabi. 1-
5).

4. CpenaTth 00001IAIOIINKN BBIBOJ MO JJA00OpaTOPHOI pabdoTe.

Konmponvnwie 6onpocol

1. OnumuTe OpUHOUO PpabOThl MarHUTOIIEKTPUUECKOIO H3MEPHUTEIBHOrO
npubdopa. B yuem oTaudne BoJbTMETpa U aMrepMeTpa JaHHOW CUCTEMBbI?

2. YeM BBI3BaHBI MOTPEIIHOCTH, BO3HUKAIONINE MPH U3MEPEHUH TTOCTOSTHHOTO
HaIpsHKeHUs ?

3. Kak yMeHbIINTH BIUSHUE CIIy4allHBIX TOTPEITHOCTEN?

4. Kakoil 3aKOH JIE)KUT B OCHOBE KOCBEHHOT'O METOJ[a U3MEPEHUS TOCTOSTHHOTO

TOKa?

JIABOPATOPHAS PABOTA Ne 4
NU3MEPEHUE IIEPEMEHHOI'O TOKA U HAIIPAKEHUSA

Llenv pabomopl: N3y4nTh METOJ U3MEPEHMSI IEPEMEHHOTO HAIPSLKEHUS M TOKa,
OLICHUTh MOTPEIIHOCTh U3MEPEHUS, ONPEACIUTD MOJIOCY MPOMyCKaHUs U(PPOBOro U
AHAJIOTOBOT'O0 BOJIBTMETPOB, OLICHWUTHb BIIMSAHUE IOCTOSHHOW COCTABJIAIOLIEW Iepe-
MEHHOT'O TOKa Ha MTOKa3aHUs BOJIbTMETPOB.

Obopyoosanue: monynb «Moaynb nutanus», Moayib «TpancopmaTop Toka
u HanpspkeHus. [Ipubopbl MarHUTO3JIEKTPUUYECKON CUCTEMBDY, MOAYJb «DIEMEHTHI
HAIT u ALII», moayns «ABTOTpaHchopMaTop», MOAYIb «DYyHKIIMOHAIBHBIN T'eHe-
paTop», monyib «HabopHoe mosney», Mmomynb «M3MepuTenbHBINA 0JI0K», COCTUHUTETb-
HBIE IIPOBOIHUKH.

1. Teoperuyeckasi 4acTh

B wactoTHO# 007acTH B KauecTBE XapaKTEPUCTUUECKON BETUYMHBI HCIIONb3Y-
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eTcs Tak Ha3bIBaeMas MpejelibHas 4acToTa u3MeputenbHou cucteMsl fg. Ilom aroii
BEJIMYMHOM OOBIYHO MOHMMAIOT YAaCTOTY TAPMOHUYECKUX KOJEOaHMWil, TP KOTOPOU
OTHOIIIEHUE JeiCTBUTENbHON BennuuHbl Uy u oTobpaxkaemoro 3Hauenust Uy noctu-

racT yCTaHOBJICHHOT'O JOITyCTHMOT'O 3HAYCHHS — ¢TMHULIBI (puc. 16).

U,
~2
1 e
12
Jf

S Jen

Puc. 16. O6mumii Bua rpadguka 3aBUCUMOCTH MTOKAa3aHUM BOJIBTMETPA OT YaCTO-

ThI IICPCMCHHOTI'O TOKA: ng — HWJKHSA IIPCACIIbHAA 4aCTOTa H3MCpHT€J’IBHOﬁ CHCTC-

MBI, fg5— BEPXHSS IIPENETbHAsA 9ACTOTA H3MEPUTENLHON CHCTEMBI

2. Iopsiaok BHINOJITHEHUS JIA00OPATOPHOM PadoThI
N3yuuTh TEOpeTHUYECKU MaTepuanl HEOOXOIUMBIN NJisi BBINOJHEHUS Jabopa-
TOpHOU paboThl. OTBETUTH Ha KOHTPOJBHBIE BONPOCH! M MOJYUYUTh Y MPENoJaBaTes
JIOITYCK K TIPOBEJICHUIO JTA0OpaTOPHOU pabOTHI.
H3mepenue nepemennozo moka
1. CornacHo cxeme (puc. 17) BBINOJHUTH 3JIEKTPUUECKUE COCIMUHEHUS MOMY-
JIeH 7T M3MEPEHUsI IEPEMEHHOT0 TOKa aHaloroBbiM (PAL) u tudpossim (PA2) am-

nepMeTpaMu 1pu MIOMOIOW BBIIIPAMUTCIBHOIO MOCTA. MoHTaX cXeMbl IIPpOMN3BO-

AUTDH IIPH OTKJI4YCHHOM IINTAHUNM.
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Moayns “Tpancdopmarop

TOKA Y HANPAKCHHA,
TpuGopst Mar{uTo-
Mozys Moaye SNEKTPUUCCKOI
_TAsiorpancgopvarop” “aemermn UANIw ALUT” chcTeME”
L - i |
i TV2ii . UZ1 §
T £ o % : %
 SRAE 1T 1< P <&
PA2 PA1
10A COM,,: : ~ e :
N iy = S G )
......................................... o SA;'%L"'"""

“HamepurcapHplii 610k~

Puc. 17. CxeMa snekTpuueckas CoeIMHCHHM JJabopaTOPHBIX MOAYJIEH JJIs U3Me-
PEHUS IEPEMEHHOTO TOKA
Hcmonb3oBars:

. PAIl — amnepmerp monyns «TpanchopmaTtop Toka u HanpspkeHus. [Ipudopbl
MarHuTO3JIEKTPUYECKON CUCTEMBDY;

« PA2 — mynastuMetp 2 (Sanwa PC500a) monyins «M3MepuTenbHbIi OJ0K» B
peXUME U3MEPEHUS IEPEMEHHOTO TOKA;

« Ry, —nHarpy3ounslii peauctop moayis «ineMmeHTsl LIAIT u ALIID»;

. TV2 — aBToTrpanchopmaTop Moayisi «ABToTpanchopmaTopy;

. UZ1 — mocT BeinpsiMutenbHbiil Moy «neMenTsl LIAIT u ALIID.

2. BkimtounTh aBTOMATUYECKUN BBIKJIIOYATENh W BBIKIIOUATEh AU(hepeHIu-
anpHOTO TOKa «CeTh» Monyns «MoayJib MUTaHUS». BKIIOUATE MyIbTUMETp. Y BEIH-
yuBas cuiay Toka B nenu or 0 MA 10 150 MA (pyuykoil peryJMpOBKH BBIXOJHOTO
HarpspKeHus: aBToTpanchopmaropa TV2 moaynst «ABToTpaHnchopMaTop»), 3aHOCHUTH
nokazanusi amnepmeTpoB PAI u PA2 B Tabn. 31. IlpoBectu He Menee 10 nu3mepeHuid.

Taomura 31

HaunmenoBanue
IIOKa3aTeis
Ipa1,,, MA

Ipa1,,, MA

Ipaz,,, MA

Ipaz,,, MA
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Ip A1, — TIOKa3aHUs aMIIepMETPa PA1 npu yBenu4ueHUH TOKA B LIENH;
Ip A1y, — TIOKa3aHHUs aMIepMeTpa PAI npu yMeHbIIEHUU TOKA B LEMH;
Ip A2, — TIOKa3aHHU aMIepMeTpa PA2 nipn yBenuyeHun TOKa B LIENN;
Ip a2, — MOKa3aHUs aMIepMeTpa PA2 npu ymMeHpIIEHUH TOKA B LIEN.

3. VYmMeHbas cuiay Toka B nenu ot 150 MA 10 0 MA (py4yKko# peryiupoBKH
BBIXOJHOTO HampspKeHUs aBToTpaHcopmaTtopa TV2 monayna «ABToTpaHcdopma-
TOP»), 3aHOCHUThH MOKa3aHus amrepmeTrpoB PA1 u PA2 B Tabn. 31. IlpoBectu He Mme-

Hee 10 u3MepeHnil npu Tex e 3HaUeHUsIX Toka [p Aly, (tabm. 31).

4. OTKIIOYHATH ITHTAHHE KOMILJICKTa aBTOMATHYECKHM BBIKJIIOUATEIIEM M BEI-

kiogatenem auddeperimanbHoro Toka « CeTby.

O0paboTka pe3yJbTaTOB U3MEPEeHU

1. Paccunrtare cpemaHmre 3HAYCHHS MEPEMEHHOTO TOKa (M3MEPEHHOTro Iudpo-
BBIM U QHAJIOTOBBIM aMIEpPMETpPaMu) JIJIsi KaXKIOTO MyHKTa u3Mepenus tadin. 31 mo
dbopmynam:

1PA1yB + IPA1yM
Ipyr = 2

IPAzyB + IPAzyM
Ippy, = 2

[Tony4yeHHble 3HaUeHHSI 3aHECTH B Ta0I. 32.

2. PaccunTaTh OTHOCUTENBHYIO MOTPEIIHOCTh 85 U3MEPEHUS TIEPEMEHHOTO TO-
Ka Ipyq 0 hopmyiie (2) (cM. pazaen «OcHoeHble cée0eHUsn) I KaXI0TO IMyHKTa
taba. 32. Cuutath amnepmetp PA2 o6pa3ioBbiM. [loydeHHbIE 3HAUCHUS 3aHECTH B
Tabs. 32.
Ta0Omuna 32

Hanmenosanue
IIOoKa3aTes
Ipa1, MA

Ipgz, MA
5., %
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Bri6parh MakcuManabHOE 3HAYEHHE OTHOCUTENIBHON MOTPENIHOCTU &1 U3Mepe-
HUS IEPEMEHHOT0 TOKa, CPABHUTD C KJIACCOM TOYHOCTH amnepmetpa PAL.

H3mepenue nepemennozo HanpsaiceHus

1. Cornacno cxeme (puc. 18) BBIMOTHUTH JIEKTPUUECKUE COCAUHEHUS MOJTY-
JeH IS U3MEPEHUsl MepeMEHHOro HampsbkeHusi aHanoroBbiM (PV1) u mmdpoBbM

(PV2) BombTMETpamMy TpW TIOMOIIM BBHIIPSMHUTEIBHOTO MOCTa. MOHTAXK CXEeMbI

NNPOU3BOAMTSH IIPH OTKJIIYCHHOM IINTAHHNH.

Mozaym “Tpancdopmarop
TOKa ¥ HANPANKCHHA.

Moayas TTputopst MarHuTO-

Mozayns Moxay:s “INCMCHTHI sncmpuqec§oﬁ
“Asorpachopyarop” “Havepmrensrti Grox”  UATTMAUIT | cHoroMst
L —p—
é TV2ii| vz G um
: i e & g + g
A s pvz LT < ;
HEY PV
N < By e

....................................................................................................................

Puc. 18. Cxema siexTpudeckas COeIMHEHHM JTa00paTOPHBIX MOy IeH
JUISl UBMEPEHUS IEPEMEHHOTO HAIPSKEHUS

Hcnonb30BaTh:

. PV1 — Bonbr™meTp monynsa «Tpanchopmatop Toka u HanpskeHus. [Ipuboper
MarHUTOYJICKTPUICCKON CHCTEMBD»;

« PV2 — myastumMetp 2 (Sanwa PC500a) monyns «M3mepuTenbHbIi OJI0K» B
peXKUME U3MEPEHUS TIEPEMEHHOTO HAPSIKCHHUS,

. TV2 — aBrotpanchopmaTop Moaynst « ABToTpanchopmaTop;

« UZ1 — moct BemmpsimutenbHblid MOyIIst «nemenTsl LIAIT u ALIDy.

2. BKJIIOYMTH aBTOMATHYECKUH BBIKIIOYATENh W BBIKIIIOYATENb AUQdepeHIT-

anbHOro Toka «Cetb» Moaynst «Moysb NUTaHUsD». BKIIOYUTE MyIbTUMETD. Y BEIH-
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4yBasi BBIXOJHOE HampsbkeHue aBToTpaHchopmaropa TV2 ot 0 B no 24 B (pyukoit
PETYJIUPOBKU BBIXOJHOTO HAMpPSLKEHUS aBTOTpaHCpopMmaTopa MOAYIS «ABTOTpaHC-
dbopmaTopy), 3aHOCUTH TTOKa3aHus BoJbTMeTpoB PV1 u PV2 B Ta6:. 33. [IpoBectu He
MeHee 10 n3mepeHun.

Taomuma 33

HanmenoBanune
IoKa3aTelst
u PVlyg> B
Upyi,,» B
Upv2,,. B
Upv2,,» B

U PV1,, — TOKa3aHUs BOJIBTMETPA PV1 npu yBean4eHUH TOKA B LIETIH;

U PV1,, — MOKa3aHUs BOJIBTMETpA PV1 npu ymeHbIIEHUH TOKA B 1ENH;
Upya,, — NoKasaHus BoIbTMETpa PV2 mpy yBenMueHNN TOKA B LCTIH;
Upya,, — MOKa3aHusA BONbTMETpa PV2 py yMEHBLICHHH TOKA B LCTIH.

3. VYMeHbIas BBIXOJHOE HampsbkeHue aBtorpanchopmartopa TV2 ot 0 B mo
24 B (pyu4koi peryJupoBKH BBIXOJHOTO HAIpPsKEHUsI aBTOTpaHC(OpMaTopa MOIYJIs
«ABTOTpancopmatop»), 3aHOCUTH MOKa3aHus BoiabTMeTpoB PV1 u PV2 B tabn. 33.

IIpoBectn He meHee 10 w3MepeHMil mpH TeX K€ 3HAUEHUSX HanpsukeHus Upyq
yB

(Tabm. 33).

O0paboTka pe3yJbTaTOB U3MEPEHUM

1. Paccuutarh cpenHue 3HaU€HUS MEPEMEHHOTO HANpPsKEHUS (M3MEPEHHOTO
U(POBBIM U aHAJIIOTOBBIM BOJBTMETPAMU) JJIs1 KQXKA0TO IMMyHKTAa U3MepeHus Tadi. 33
o ¢hopmysiam:

UPV1yB + UPV1yM
UPV1 = 2

UPVZyB + UPVZyM
UPVZ = 2

[TomyuenHbie 3HaUEHUS 3aHECTH B Ta0I. 34.

46



TaOnumna 34

HaunmenoBanue 1 ) 3 4 5 6 7 8 9 10
HoKa3aTens

Upy1, B
Upyz, B
5, %

2. PaccunTaTh OTHOCUTEIBHYIO MOTPEITHOCTh 02 U3MEPEHUS IEPEMEHHOTO Ha-
npsokeHust Upys o popmyite (2) (cMm. pazaen «OcHogHble c8edeHusn»), s Kaxaoro
nyHkTa 1a0ia. 34. Cuutath BoasT™MeTp PV2 00pa3noBsiM. [lomydyennbie 3HaueHus 3a-
HECTH B TabII. 34.

3. BpI0Opath MakcHMaJIbHOE 3HAYCHHE OTHOCUTEIHHOM MOTPEIITHOCTH O H3Me-
PEHHUsI IEPEMEHHOTO HaIpPSDKEHUS, CPABHUTH C KJIACCOM TOYHOCTH BoJibTMeTpa PV1.
CrenaTh BBIBOJI O TIOTPEITHOCTH U3MEPEHHS, BBOJUMOMN BHITIPSIMHUTECIIBHBIM MOCTOM.

Oyenxa 61uAHUA NOCMOSHHOU COCMAGTIAIOUWEl Ha NOKA3AHUSL 80JIbMMempda

1. Cornacuo cxeme (puc. 19) BBITOTHUTD AIEKTPUUECKUE COCTUHEHUS MOTY-
JIeW NI OICHKW BIUSHUS MOCTOSHHOW COCTABJISIOIICH HANPSHKEHUS HA TOKA3aHMS

BOJBTMCTpPA. MoHTAaXK cXeMbl IPOM3BOJIUTH NPU OTKJIKYE€HHOM NUTAHUM.

Moayns “Tpancdopmarop
TOKa H HANPSDKCHHS.

Moayss INpuSopsl MaruuTo-
Mozyas Moayas “DACMEHTBI IACKTPHUCCKOMH
---Asrotpanchopmarop” | “HamepurenemmiGnok” HAINm ALNT" cHCTeMBL”
L 1 : ¥
: - A T s
: VQHz VOHz Uz1
~ . o ~ + * H
; ~24EB Cim PV2 pvsiD> D F—<€D
COM CoMm i PV1i
2i N P ~ = i :
N ¢ Ty i
"""" 0.+158 i} i
L
J- AN

................................................................................................................

“Moayas nutauus”

Puc. 19. Cxema snektpuueckas COeIMHEHUM J1a0OpaTOPHBIX MOAYJIEH JIs

OLICHKH BJIMSIHUS IOCTOSIHHOM COCTaBJISIIOIuefI Ha IMOKa3aHus BOJIBTMETPA
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Hcnonb30BaTh:

e PV1 — BosnbrmeTp Moayns «Tpancdopmarop Toka u HanpskeHus. [Ipubopsl
MarHUTORJIEKTPUUECKON CUCTEMBI»;

o PV2 — mynerumertp 2 (Sanwa PC500a) monyns «V3MepuTeIbHbIH OJIOK» B

PEKNMC NU3MCPCHUA IICPECMCHHOI'O HAITPSIKCHUA,

e PV3 — myasTumerp 1 (Mastech MY64) moayns «M3meputeabHbIii OJIOK» B
pEKHME U3MEPEHUS IEPEMEHHOTO HANPSIKEHUS ¢ ripeaesiom 110 20 B;

e 7V2 — aBroTpanchopMaTop MOy « ABTOTpaHC(HOPMATOPY;

o UZ1 — moct BeimpsaMuTenbHbI MOyIs «nemeHTsl LIATT u ATIID».

2. BkimiounTh aBTOMAaTUYECKUN BBIKJIIOYATENb W BBIKIIOUaTe b AuddepeHiu-
anpHOTrO ToKa «CeTh» Moyt «Moaynb NUTaHusD. BKIIOUUTE MyJIBTUMETPHI. Y CTa-
HOBUTH BBIXOJHOE HampsbkeHue aBToTpaHchopmaTtopa TV2 (pydykod peryiupoBKH
BBIXOJITHOTO HaIpsDKEHUsI aBTOTpaHCPopMaTopa Moaylisd «ABTOoTpaHchopMaTop») Ha
ypoBHe 10 B, BbIXOJHOE HampsKeHUE aBTOTpaHChOpMaTopa KOHTPOIUPOBATH BOJIb-
T™eTpoMm PV2.

3. YBenmuuuBasi TOCTOSIHHYIO COCTaBIIsIIONTyt0 HampspkeHuss oTr 0 B no 10 B
(pyukoit perynmupoBku «0...+15 B» moayna «Moayiib TUTaHUsA»), 3aHOCUTh TTOKa3a-
Hus BobTMeTpoB PV1u PV3 B Tabin. 35. [IpoBect He menee 10 usmepeHui.

4. YMenb11asi HOCTOSIHHYIO COCTaBIIsAOIYI0 HanpsbkeHus oT 10 B no 0 B (pyu-
korperymupoBku «0...+15 B» Moxyns «Mopayns nuTaHus»), 3aHOCUThH TMOKa3aHUs
BosibTMEeTpOB PV1 u PV3 B Tabin. 35. [Iposectu He MeHee 10 u3mepeHuii npu Tex xe

3HA4YEHUSAX Hanpsokenus U leYB(Ta6J'I. 35).

Ta0mura 35

HaunmenoBanue
IIOKa3aTes
Upv,,, B
U PV1gy> B

Upvz, B 10
UPV3YB ) B
Upys,,» B
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U PV1,,~ HOKA3aHHA BOJIBTMETpPA PV1 npu yBenn4eHnu TOKa B LIETIH;
U PV1,, — MOKa3aHUs BOJIBTMETPA PV1 npu ymeHpIIEHUH TOKA B LIENH;
U PV3,, — TOKa3aHHs BOJIBTMETPA PV3 npu yBennueHuu TOKa B LIETIH;

Upys,, — HMOKa3aHHs BOJIBTMETPA PV3 npu ymeHbIIIEeHUU TOKA B 1EMH.

O0paboTKa pe3yJbTATOB U3MePEeHUM

Hcnonb3yst manHbie Tab. 35 cnenarh BBIBOJ O XapaKTepe 3aBUCUMOCTHU IOKa-
3aHui BoabTMeTpoB PV1 1 PV3 0T MOCTOSSHHON COCTaBIISIFOIIEH HAMPSIKCHUS.

Onpeoenenue noaiocvl NPONYCKAHUS 80IbMMEMPO8

1. Cornacuo cxeme (puc. 20) BBITIOTHUTD IEKTPUUCCKUE COCTUHEHUS MOIY-

JIen AJI1 OIPCACIICHHS T10JIOCHI ITPOITYCKAaHHA BOJIBTMETPOB. MoHTAaK CXeMbl IIPOM3-

BOJIUTDH IIPH OTKJIIOYCHHOM IIUTAHUMU.

Hcnons3oBarts:

e Gl — ¢yHKIIMOHANBHBIN TeHEpaTOp MOAYNS «DYHKIIMOHAIBHBINA TEHEPaTOP
Y TIMKOBBIE JE€TEKTOPbIY;

e PV1 — Bonbr™merp Moaynst « Tpanchopmarop Toka u HarpsikeHus. [Ipubopsr
MarHUTO3JIEKTPUUIECKON CHCTEMBI»;

o PV2 — mynerumerp 1 (Mastech MY64) monyns «/3MepurtenbHbIil 0JI0K» B
peXUME U3MEPEHUS IEPEMEHHOTO HAIIPSKEHHUS,

UZ1 — moct BeinpssMUTensHbIN Moy «OneMenTsl LIATT u ALII».

2. BKJIIOYUTh aBTOMAaTUYECKHUM BBIKJIIOUATENb M BBIKJIIOYATENb AU(depeHu-
anbHOro Toka «Cetb» mMonynst «Moayns NUTaHUS. BKIOYUTE MYJIBTUMETPBI U MO-
nynb «DyHKIHOHANBHBIN reHepatop. [IukoBbIe HETEKTOpPHDY. YCTAHOBUTH MAaKCH-
MaJbHYIO AMIUIUTYAY BBIXOJHOTO CUTHaja Moaynsl «OYyHKIMOHAJIBHBIM TE€HEpaTop.
[IrKkoOBBIE IETEKTOPBD?, HAXKAB U YAEP/KHUBAsi COOTBETCTBYIOILYO KHONIKY YBEIUYECHHS
aMIUTUTYbI « A» JI0 T€X MOp, MOKA YBEIWUYUBAIOTCS MOKa3aHUs MylbTuMerpa PV2,

YCcTaHOBUTh MUHUMAJIBHYIO YacTOTy KoJjeOaHuWW curHana (HakaTb M yJIEp>KUBATh
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KHOIIKY YMEHBIIEHUS 4acTOThI « ¥ »).

Moayas “Tparcdopmarop

TOKA H HANPSLKCHHS,
Moz Moay:s TTpubopst MaruuTo-
“@yHKLHOHATBHBLH Mozayb “DeMeHTHI JICKTPUUCCKON
......... reacparop” | Mwcpmemsenionox” | LA g AT . SreTenst”
: Hi | vomz oo U2 E
: E 33 ~ + 4 E + '
Boixog (—— - PV2 L-—-) i >— .Dl. —<(-'-)::
G1 i com 4 §

Puc. 20. Cxema snekTprydecKas COeIMHEHUI JTabopaTOPHBIX MOIYJICH JIJIst OIpeeie-
HUSI TIOJIOCKI MPOITYCKAHUSI BOJILTMETPOB

3. YBennuuBaTh 4acToTy KoJiebaHwuit/curnana B uHTepBaie ot 10 ' no 20
k'l (COOTBETCTBYIOIIEH KHOMKOW «A» MOIyns «DyHKIIMOHAIBHBINA T€HEpaTop M
MMUKOBBIE JIETEKTOPHI») BBIMOJHUTH He MeHee 10 u3Mmepenuil. Pexomenayercs uc-
MOJB30BaTh cieayromme 3nadenust: 10, 20, 50, 100, 200, 500, 700, 1000, 1500, 2000,
3000, 4000, 5000, 10000, 20000. 3HayeHNs YaCTOTHI/U COOTBETCTBYIOIIUE TTOKA3aHUS
BosbT™MeTpoB PV1, PV2 3anocuts B Tabm. 36.

Taomuma 36

HaumeHnoBanue
ImoKa3aTelrst

f, T

Upy1, B

Upyz, B

4. Tlocne 3aBepileHUs IKCIIEPUMEHTOB U MTPOBEPKHU PE3YJIHTATOB MpenogaBaTe-
JeM HeoOXoIuMO pa3o0paTh CXEeMy, MPEIOCTaBUTh KOMIUIEKT B MOJHOM COCTaBe M

UCIPAaBHOCTH MPENOJABATENIO WU JIAOOPAHTY.
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O0paboTka pe3yIbTaTOB U3MeEpeHU I

1. Hcnonp3ys panHeie Taba. 36, mocTpouth rpaduku 3aBUcUMOcTd Upy () 1
Upy (f). PekoMenayercs ncnob3oBath jgorapudmudecknii MacmTad ocu gactot f I1o
rpadukam omnpenenuts HKkHIOW fg, 1 BepxHIOWO fge TIpEebHBIE YacTOTHI (pHC. 16)
MYJIbTUMETpPA U aHaJIOTOBOTO BOJIBTMETPA, CIENIAaTh BBIBO/I.

2. Cpenath 00001IaIONINNA BBIBOJI 11O JJaOOpaTOPHOM paboTe.

KOHmp0Jleble e80npocol

1. Ha3znauenwne BBIIIPAMHUTCIIBHOTO MOCTa B HCIIAX HM3MCPCHUA IMCPEMCHHOI'O
HAIIPSKCHUA UJIK TOKA.

2. Bnusaaue nmocTosSHHOM COCTaBJBII-OHICﬁ IICPCMCHHOI'O HAIIPAXKCHHUA Ha IIOKaA-
3aHUs BOJIBTMCTPOB.

3. HpI/IBG,ZII/ITG OIIpCACICHUC HpGIIGJIBHOﬁ YaCTOThI U3SMCPHUTCIIBHOI'O an/I60pa.

4. C xakoil 1enpto Ha rpauKax NpUMEHSETCs JorapupMUYEcKuii MaciuTad?

JIABOPATOPHAS PABOTA NeS
W3YUYEHUE NIPUBOPOB MATHUTOSJIEKTPUUECKOM CUCTEMBbBI

Llenv pabomul: U3yunTh NPUHIUI paOOTHl aMIIepMETpa U BOJIbTMETpPA MarHu-
TOJJIEKTPUYECKOW CHCTEMBI, IPOU3BECTU MTOBEPKY U ONPEAEIUTH BPEMS YCIIOKOEHUS
CTPEJIKU.

Obopyoosanue: monynb «Moaynb nutanus», Moayib «TpancopmaTop Toka
u HanpspkeHus. [[puOGopbl MarHUTORIEKTPUUYECKON CHUCTEMbI», MOaylb «U3mepu-
TEJNBHBIN OJI0K», MOAYNb «BaTTmeTp u cexkyHmomepy», Moaynb «nemeHTsl LIAIT u
AIIID», coenuHUTENBHBIE TPOBOHUKH.

1. TeopeTudeckasi 4acTh

[lepen npoBeneHreM pabOThl HEOOXOIUMO O3HAKOMUTCS C paznienaoM «OCHOB-

HBIE CBEJICHUS.

[TprOopbl MarHUTORIEKTPUIECKON CUCTEMBI OCHOBBIBAIOTCSI HA TIPUHLIMIIE B3a-
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MMOJIEUCTBUSI MAarHUTHOTO TOJISl TOCTOSIHHOTO MAarHUTa U MarHUTHOTO TIOJIST KaTYIIKH
¢ TokoM. [IpubOpHI 37IEKTPOMArHUTHON CHUCTEMBbI pabOTAaOT Ha MPHUHIIMIIE BTSATHUBA-
HUSI METAJUTMYECKOTO SIKOPS B KaTYIIKY, a IPUOOPHI SJIEKTPOAUHAMUYECKON CUCTEMBI
HCIIOJIB3YIOT B3aUMOJCHCTBHE KATYIIKH U PAMKHU C TOKOM.

N3meputenbHblii MeXaHU3M NpUOOpa MarHUTODJEKTPUUYECKON CHUCTEMBI CO-
CTOMT U3 JIBYX YacTeil:

1) HeOABMKHASI YaCTh COCTOUT M3 MOCTOSHHOTO MarauTta (puc. 21, m. 1), mo-
JIIOCHBIX HAKOHEYHUKOB (puc. 21, . 2), HemoABMXKHOTO cepaeunuka (puc. 21, n. 3). B
3a30pe MEXAY MOJIOCHBIMH HAKOHEYHHKAMH U CEPACUYHUKOM CYIIECTBYET CHUIIBHOE
MarHMTHOE TOJIE;

2) TOJBIKHASI YaCTh U3MEPUTEIHFHOTO MEXaHU3Ma COCTOUT U3 JISTKON paMKu
(puc. 21, . 4), oOMOTKa KOTOPOH HamaThIBAETCSl Ha aFOMUHUEBBIN KapKac, U IBYX
nosyoceit (puc. 21, m. 5), HEMOABUKHO CBSI3aHHBIX C KapkacoMm pamku. KoHibl 06-
MOTKHU TIPUMASHBI K IBYM CIUPaJIbHBIM MpyKuHaM (puc. 21, m. 6), uepe3 KOTophIe B
paMKy MOJIBOAUTCS M3MepsieMblil Tok. K paMke nmpukperuiens! crpenka (puc. 21, m. 7)

1 IpOTUBOBECH (puc. 21, 1. 8).

Puc. 21. YcTpolicTBO U3MEPUTETBLHOTO MEXaHU3MA

M&FHHTOBJ’I@KTpH‘-IGCKOﬁ CHCTCMBbI
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B 3a30pe mMexy NOJOCHBIMA HAaKOHEUYHUKAMHU U CEPJIEYHUKOM yCTaHABIMBa-
eTcs pamka. Ee moayocu BCTaBIIIFOTCS B CTEKJISIHHBIE WIIM araTOBbIE MOAIINUITHUKY.

B xaxJ1p1ii MOMEHT BPEMEHH paMKa HAXOJIUTCS MOJ ACHCTBUEM ABYX MPOTHUBO-
MIOJIOKHO HaIpaBJICHHBIX BPAIIAIOIMINX MOMEHTOB, OJUH M3 KOTOPBIX (3JIEKTpUYe-
CKMI1) MPONOPIMOHAJIEH TOKY, TPOTEKAIOIIEMY Yepe3 0OMOTKY, a Apyrou (MexaHuye-
CKMI1) MPONOPUUOHAIECH YNy MOBOPOTAa paMKu «. IIpu mpoTexkaHum yepe3 paMKy
(puc. 21, 1. 4) nepeMeHHOTO TOKa | paboTa MEXaHU3Ma 3aBUCHUT OT COOTHOIIICHUS Ja-
CTOTBI TOKa U YaCTOThI COOCTBEHHBIX KOJIEOAHUI MOABMKHON YacTh (IPUMEPHO Wo =
6,28 ¢~1). CnenoBarensHo, OTKIOHEHHE TOJBUKHON 9aCTH M3MEPUTENILHOIO MeXa-
HU3Ma IIPU 4acToTe nepeMeHHoro Toka Ooinee 10 ['p mpakTuuecku paBHO Hyiio. B
nuariazoHe yactoT A0 10 'l mojaBrkHAS 4acTh KOJIEOJIETCS ¢ YaCTOTOM MEPEMEHHOTO
BXOJHOro Toka. IlosTomy mpubOpel ¢ M3MEPUTENBHBIMH MEXaHU3MaMU MarHUTO-
ANEKTPUYECKON CUCTEMBI IPUMEHSIOT B LIETISIX MOCTOSHHOTO TOKA.

[Tpu nmpotekannu yepe3 pamky (puc. 21, m. 4) MOCTOSHHOTO TOKA YCTaHABIUBA-
€TCSl CTAIlMOHAPHBIN YToJl OTKJIOHEHUS, ponopiuoHaibHbii Toky |. Ecnum cuna toka
| u3MeHsieTcs BO BPEMEHHU, TO BO3HMKAIOIIUNA AIEKTPUUYECKUI MOMEHT HU3MEHSETCS
OE3MHEPLIMOHHO BCJIE] 3a CUJION TOKa, YCTaHABJIMBAIOIIMKCS YroJl IOBOPOTa a OIpe-
JeNsieTCs IepelaTOuHON (QYHKIIMEeH MEXaHUYECKON CUCTEMBI.

B 3aBHCHUMOCTH OT KOHCTPYKILHUU CUCTEMBI MOTYT OBITh U3MEPEHBI U MOKAa3aHbI
KaK MIHOBCHHBIC 3HAa4CHUs (TMPH YacTOTE MEPEMEHHOTO TOKA | 3HAYUTEIHHO MCHbB-
el COOCTBEHHOM YacTOThl CUCTEMBI), TAK U JIMHEHHbIE CpeIHUE 3HaUeHud (Tpu Ya-
CTOTE MEPEMEHHOT0 TOKa | 00JIbIIei COOCTBEHHON YaCTOThI CUCTEMBI).

VYron a onpeaensercs nNpyu NOMOIIM MEXaHUYECKOTO yKa3aTelssl — CTPEIIKH, T1e-
peMenaroencs mo mkaie, IporpaJyupoBaHHONW HEMOCPEICTBEHHO B €UHUIIAX U3-
MEPSEMON BEJIUYHUHBL.

N3mepurtenbHble MEXaHU3Mbl aMIIEPMETPOB U BOJIBTMETPOB MUMEIOT OJUHAKO-
BbII MPUHIUI PaOOThI, OTIMYHME 3AKIIOYAECTCS B 3HAUYCHUU BHYTPEHHETO CONPOTHB-
neHus. BHyTpeHHee CONpOTHBIIEHHE aMIIEpMETPA 3HAYUTEIbHO MEHBIIE BHYTPEHHE-

o COIMPOTUBJICHHUA BOJbBTMETPA.
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Onpeoenenue epemenu yCnOKOEHUs CIPEIKU

B‘peMﬂ YCIIOKOCHUA — BpEMs OT IICPBOIro JOCTUTHYTOI'O ITOKAa3aHHA A0 YCTAHO-

BUBIIETOCS B LIECHTPE 30HBl OKOHYATEJIBHOTO MOKa3aHUs, IPU CKauKOOOpa3HOM H3Me-
HEHUU M3MEPSEMOI BETUYUHBI OT HyJs (00€CTOYEHHOE COCTOSIHUE) A0 TAKOTO 3Ha-
YEeHMsI, KOTJJa OKOHYATEIbHO YCTAHOBMBILEECS MOKA3aHUE COCTABUT OIPENEICHHYIO
IPONOPLUOHATIBHYIO YaCTh JJIMHBI HIKAJbI.

Cornacao I'OCT 30012.1-2002 OTKJIOHEHHE CTPEIKUA yKazaTess OT IOJ0XkKe-
HUS TIOKOS TOCJIE BHE3AIMHOTO NMPUIIOKEHHSI BO30YKIEHUS, BBI3bIBAIOLIETO U3MEHE-
HUE OKOHYATEIHHOTO TOKa3aHWs Ha 2/3 JUIMHBI IIKalbl, HE JOJDKHO MPEBHIIIATH

1,5 % mIMHBI HIKaJIbI IO UCTEUYEHNH 4 C.

2. TlopsiaoK BBHINOJIHEHHS JIA0OPATOPHOI padoThI
N3yunth TeopeTudeckuil Marepual HeoOXOJUMBINA I BBIOJHEHUS Jiabopa-
TOpHOU paboThl. OTBETUTH Ha KOHTPOJIbHBIE BOMPOCH! U MOJYYUTh y MpenoJaBaTeis
JOMYCK K MPOBEACHUIO Ta00paTOPHOI pabOTHI.
llosepxa sonemmempa
1. CormnacHo cxeme (puc. 22) BBITIOJHUTH JCKTPUUECKUE COSIUHEHHUS MOJY-

JIEW JUISI TIOBEPKU BOJIBTMETPA MArHUTORJIEKTPUYECKON cUCTEMBI. MOHTAXK CXEMbI

MNPOU3BOAMTS IIPHU OTKJII4YCHHOM IINTAHUM.

Hcnonp30BaTs:

« PV1 — BonpT™eTrp Moayns «Tpanchopmatop Toka u Hanpspkenus. [Tpubo-
PBI MArHATORJIEKTPUIECKON CUCTEMBIY;

« PV2 —mynpTuMetp 2 (Sanwa PC500a) monyns «3MepUTenbHBIN OJIOK» B
pEeXHUME U3MEPEHUS TOCTOSTHHOTO HaNpsKeHUs (00pa31ioBbIil BOJIBTMETP);

« PAl — mynerumerp 1 (Mastech MY64) monyins «M3MepurtenbHbIil 0JI0K» B

peXUMe U3MEPEHUS IOCTOSIHHOTO TOKa € MPEAEIoM 10 2 MA.
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Monym “Tpancdopmarop
TOKA H HANPSKCHHS.
Tpuboper MarsuTO-

_ Mozynp Moayns IEKTPHICCKOH
Mozyas numasm” Moyepurenpmpii6a0x” CHCTEMEI”
0..+158 i £
=
¢ 1 VoHz] PV2: | +1 PV1
PA1 i B
155‘"0 & : 3y-COMANTA_ e 7N N
: : N

.....................................
meereesseusceescanatcancanancertretssnacnansansd laaccmsssensacrsenennnnnal

Puc. 22. Cxema snexTpudeckas COeIMHEHHM J1Ta00paTOPHBIX MOTYJICH JUIsl TI0-
BEPKU BOJBTMETpPA

B nanHo# nabopaTopHOil paboTe NoBepIeMbIM MPUOOPOM SIBIISETCA BOJBTMETP
MarHMTOAJICKTpUUeckor cuctembl (PV1). 3a 00pa3ioBblii NpHOOp NMPHUHHMACTCS
rudporoii MmypTuMeTp (PV2), Tak Kak ero Kjiacc TOYHOCTH 3HAYUTEIILHO BBIIIIE.

2. BKJIIOYMTH aBTOMATHYECKUHN BBIKIIOYATENh U BBIKIIIOYATENb AU(depeHIT-
anbHOTO TOKa «CeTh» Moayiia «Moaylib NUTaHusD. BKIOUUTh MyJIBTUMETPHI. Y Be-
JTUYMBas BBIXOJIHOE HampspkeHue kanana «0...+15 B» or 0 B no +15 B (pyukoii pery-
mupoBkH «0...+15 B» monyns «Moaynb nuTaHus»), 3aHOCUTh MOKa3aHUs BOJIbTMET-

poB PV1 u PV2 B ta6n. 37. [IpoBecTu HE MeHEE 5 U3MEPEHHUIA.

Tabmuma 37

HanmenoBanmne
IMOKAa3aTels
UPV1y39 B
Upyi,,. B
UPVZYBS B
Upva,,» B

U PV1,,~ HOKA3aHUs BOJBTMETpPA PV1 npu yBenuueHuu TOKa B LIETIH;
U PV1,,— HOKa3aHUA BOIBTMETPA PV1 npu ymMeHbIlIEHUH TOKA B LIETIH;

U PV2,,~ HOKa3aHUs BOJIBTMETpPA PV2 npu yBenuueHuu TOKa B LEMH;
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U PV2,,, — MOKa3aHUs BOJIBTMETPA PV2 npu yMeHbIIIEHUH TOKA B LIETIH.

3. Ilpu makcumanbHOM HampsbkeHUM KaHana «0..+15 B» yBenuuuBaTh BbI-
XOJTHOE HamnpsbkeHHe KaHana «-15 B...0» (pyukoi perynupoBku «-15 B...0» momyns
«Monyns mutanus») oT 0 B 1o -15 B. [IpoBect HE MeHee 5 u3MepeHui.

4, VYwmenblllasg BbIXOJHOE HampspkeHue kaHaia «0..+15 B» or +15 B 10 0 B
(pyuxoitl perynupoBku «0...+15 B» Moxyns «Moayie nutaHus»)), 3aHOCUTh NTOKa3a-
HUs BoabTMeTpoB PV1 u PV2 B 1abn. 37 IIpoBecTu HE MEHEE 5 M3MEPEHMM MPU TeX

K€ 3HAYCHUSAX HanpspkeHus U PV, (tabn. 37). [Ipy MUHMMATHFHOM HAIPSKEHUU Ka-

Hana «0..+15 B» ymeHbIaTh BBIXOJIHOE HampsbkeHUE KaHana «-15 B...0» (pyuxoii
perynupoBku «-15 B...0» monyns «Moaynes nutanusi») ot -15 B no 0 B. IIpoBectu

HE MEHEe 5 M3MEPCHUI NPH TeX 3K 3HAYCHUAX HanpskeHus Upyy (tabu. 37).

5. YcraHoBUTH BbIXOJHOE HampspkeHue kaHanoB «0..+15 B» u «-15 B...0»
(pyuxamu peryaupoBku «0...+15 B» u «-15 B...0» moxyns «Mojynb nUTaHus») Ha
ypoBHe +15 B u -15 B coorBercTBeHHO. [Ipyn 3amaHHBIX 3HAYEHUSAX BBIXOJIHOIO
HaNPsDKCHUST KaHAJIOB PacCYMTaTh 3HAUEHUE CONPOTHUBIICHUS Rpvi BOIBTMETpa 110 3a-

KoHy OMa:

UPVZ

RPVl = i
PA1

rne lpar 1 Upv2 mokazanus npudopoB PA1 u PV2 coorBeTcTBeHHO. 3aHecTu

MOJTy4eHHOE 3HaUeHue ConpoTuBIeHus Rpyi B Ta0m. 38.

Oo0paboTka pe3yabTaTOB U3MEPEHU
1. Ucnionb3yst AaHHble Taba. 37 paccuMTaTh CpellHEee 3HAUCHHE HANpPSKEHUS
JUTS KQKJOTO MyHKTa U3MEPEHUs 10 popMyiam:

UPV1yB + UPV1yM
Upyyr = 2

UPVZyB + UPVZyM
UPVZ = 2

[TomyuenHbie 3HaUEHUS 3aHECTH B Tabu. 38.
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Tabmauma 38

HanMeHoBaHMe oKa3aTes 1 | 2 | 3 | 4 | 5
Conportusienue BOJIETMETpaA
Rpy1,B
Upy1, B
Upyz, B
6, %

y, %

Kitacc TouHOCTH (ITpaKkTU4ECKUil)
[TonpaBounkIil K03 GuIHEHT ky
CpenHee 3HaYeHHE IIOIPABOYHOTO
ko3 dunmenta ki
Kanmubposanusie 3nauenus Upyq , B
6 %

2. PaccunTarh OTHOCUTENBHYIO § ¥ MPUBEICHHYIO Y TIOTPEITHOCTH N3MEPCHUS
no ¢opmynam (2) u (3) cooTBETCTBEHHO (CM. paznesl «OCHOGHble céedeHusn») NS
Kaxaoro myHkra tabn. 38. [lomydyeHHble 3HaYeHUs 3aHecTH B Taba. 38. BuiOparth
MaKCHUMaJIbHOE 3HAYCHHUE MPUBEIECHHON MOTPENIHOCTH Y, CPABHUTH C KJIACCOM TOY-
HocTH BoibT™MeTpa PV1. ChoenaTh BBIBOJI O HEOOXOAUMOCTH KaITMOPOBKHU ITpHOOpA.

3. HezaBucuMO OT pe3ysIbTaTOB MPEBIIYIIETO MyHKTA MPOBECTH KATUOPOBKY
nokaszaHuii BosibT™Merpa PV1:

® paccCUMTaTh MOMPABOYHBIN KOIPDUIUEHT I KaXI0ro myHKTa Tabi. 38 mo
dbopmyie:

_ Upys

k. =
B UPVl

® UCIONB3ys AaHHBIC Taba. 38 paccuuTaTh CpenHee 3HAYCHHE MOMPABOYHOTO
Koo uumenra ky,mo popmyie:
k _ knl + knz + an
Incp - N

rae N — ducno usmepeHui;

® pacCYMTaTh KaJMOPOBAHHBIE 3HAYEHMS H3MEPEHHOro HanpsukeHus Upyq
JUTSL KX 10T0 MyHKTa Tads. 38 mo dhopmysre:
Upyix = kncp'UPV1

® paccyuTaTb OTHOCUTENbHYIO MOTPEIIHOCTh Ox U3MEPEHHUS, I KaTuOpoBaH-
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HBIX 3HAYEHUUN HampspkeHus, mo Gopmyne (2) (cMm. pasznen «OcHosHble c8eOeHUs»)
JUTSL KQXKI0T0 IMyHKTa Taos. 38.

[TomyuenHble 3HAUCHUS MONPABOYHOTO Kodddunnenta k;, cpeaHero 3Ha4eHUs
IONPaBOYHOro Kodhduuuenta kyc,, KaauOposanHoro snayeHus Upyq M OTHOCH-
TEJIBHOM MOTPEUIHOCTH Ok 3aHECTU B Tab. 38.

H3mepenue epemenu ycnokoenus cmpenku 601bmmempa

1. CornacHo cxeme (puc. 23) BBINIOJHUTD AJIEKTPUUECKHE COCAUHEHUS MOJTY-
Je NIl ompenesieHHs] BPEMEHU YCIIOKOSHHS CTPENIKH. MOHTaXX CXeMbl IPOU3BO-
JUTH TIPH OTKIIFOYCHHOM TTUTAHUH.

Hcnonb30BaTh:

« PV1 - Bonermerp moayinsa «Tpanchopmarop Toka n Hanpsokenus. [Tpubo-
Pl MATHUTORJIEKTPUUECKOU CUCTEMBIY;

o Ryr— naruuk Toka monyns «BaTTMeTp U CEKyHAOMEPY;

o Rpy; —Harpy3ounsiii peaucrop moayis «nemenTsl AT u ALID».

Moaynb
Moxnyne “Barmverp x Moayns Moayb

“Moayn nuranus”  SOKVHACMCD - CLIATIw ALUTT . “Hsvepurenenniii G1ok’
i 0..+15B Ror i i
: il N\ :
: i i o N/ ¥ \b

i i *

' : Ry i PV1

Ok % 4\ I

B

Puc. 23. CxeMma snekTpuueckasi CoOeIMHeHUI TaO0paTOPHBIX MOYJIEH ISl U3-
MEpEeHHsI BPEMEHHU YCITOKOCHUS CTPEJIKH BOJIBTMETPA

2. BK11ounTh aBTOMaTUYECKUI BBIKIIIOYATEIb U BBIKJIIOYATENb qudpepeHin-

ajnbHOro Toka «CeThb» MOAYJIA «MOI[YJIB NUTaHUs». BKIIOUYUTH CCKYHOOMCED. Ycra-
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HOBUTbH TaKO€ BXOJHOE 3HAUYEHHE HamNpskeHUs (pydkoil perynupoBkH «0..+15 By»
Moayis «Moylib MUTaHMS»), YTOOBI MOKa3zaHus BojabsT™MeTpa PV1 cooTBeTcTBOBAMM
2/3 pivHBl WKanbl. BeITallUTh MITHIPh COSAMHUTEIBLHOTO MPOBOJHUKA W3 THE3/a
«0...+15 B» Mmonynsa «Moaysib MUTaHUSD.

3. IlepextounTh CEKyHJIOMEpP B PEXUM AaBTOMATHYECKOIO 3aIlyCKa, HAa)KaB
KHOIIKY «ABTOMAT, 3aIlyCK», €CJIM ITOKa3aHUs CEKyHAOMepa OTIMYHbI OT 0, HaXKaTh
KHOIIKY «COpoc».

4. BcTaBuTh HITHIPh COCIMHHUTEIBHOTO TpOBOAHUKA B THE310 «0..+15 By
Moayis «MoJlylib MUTaHUS», CTpeiKka BoabTMeTpa PV1 ycTtpeMuTcst K OTMETKE 3Ha-
YeHHs] HANPSHKEHUS! YCTAHOBICHHOTO B M. 3, IPU 3TOM HAYHETCS OTCYET BPEMEHU
cekyHnomepoM. [lo oxkoHUaHUM MeEepexoAHOro mporecca (M3MEHEHHE MOJIOKEHHUS
CTpEJIKM yKazaTenass MeHee 1,5 % JuHBI IIKajabl) OCTAHOBUTH OTCUET BPEMEHH,
Ha)KaB KHONIKY «ABTOMAT, 3aIlyCK» CEKyHJOMepa. 3aHECTH 3HauyeHHE BpeMeHHu t

(mokazaHus MHANKaTOpa cekyHaomepa) B 1adia. 39. [Iposectu He menee 10 uzmepe-

HHM.
5. Paccuurtate cpegneapudmerndyeckoe 3HaueHue Bpemenu t (tabn. 39) mo
bopmyie:
L ittty
cp - N
[TonyuenHoe 3HaueHue 3aHecTy B Tab. 39.
Tabmauma 39
HaunmenoBanue 1 2 3 4 5 6 v 8 9 10
II0Ka3aTciist
t,c
tcp, C

6. 3a BpeMs yCIIOKOEHUS CTPEJIKH MPUHATH 3HaueHue ty. 3aHecTH Kiacc Tou-
HOCTH, 1IEHY JIeJICHUS U JUaNa3oH 3HaueHui nopepsieMoro BosibTMeTpa PV1 B oTuer
(cm. paznen « OCHOBHBIE TapaMETPhI CPEJICTB U3MEPEHUIN).

7. BBIKITIOUNTh aBTOMATHYECKUI BBIKIIIOYATENIbh U BBIKIIOUATEIb AuddepeH-

OUaJIbHOI'O TOKa «Cetb» MOOYJIA ((MO,Z[y.TIB IMATaHUI.
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Ilosepka amnepmempa
1. CornacHo cxeme (puc. 24) BBIMOTHUTH JJIEKTPUUECKUE COCAUHEHUS MOJTY-

h) (81 IJIs1 IIOBCPKU aMIICpMETpa MaFHHTOBHeKTqueCKOﬁ cucteMbl. MOHTaK CXeMbI

HNPOM3BOJAUTDS IIPHU OTKJIIOYCHHOM IIHNTAHHUH.

Moayas “Tpancdopmarop
TOKQA M HANPAAKCHUA
Moavas IpubSopw Maruuro-

Moayas neMeHTH NICKTPHUCC KO
Moayvas nHTaHHS LIATT w ALLCT™ cucremm”
i + PA1
0..+158 i Ry s " . e
¥ PA2 t
- COM mA , ::
I S : :; A3E

.................................. T
“Uameprreapnii 610K
Puc. 24. Cxema snexTpudeckas COeAMHEHHH 1Ja00paTOPHBIX MOJTyJICH
JUTsl TIOBEPKHU aMIIepMeTpa

Hcnonp30BaTs:

. PA1 — amnepmerp monyns «Tpanchopmarop Toka u HanpsikeHust. [Ipu-
OOpBI MAarHUTORJIEKTPHUUECKON CHCTEMBIY;

. PA2 — mynerumerp 2 (Sanwa PC500a) monyns «I3MepuTeabHBIN 010K
B PEXKMME U3MEPEHUS TOCTOSTHHOTO TOKa (00pa3iioBbIi aMIIEpMETD);

. Ru1 - Harpy3ouHblil pe3uctop moayns «nemenTsl LIAIT u ALIDy.

B nannoif maGopatopHoil paboTe MOBEpsSEMbIM MPUOOPOM SBIISETCS aMIiep-
METpP MarHuTolNieKkTpuueckon cuctemsl (PA1). 3a o6pa31oBeIil mpubop npuHUMaeTCs
dpoBoii MybTuMeTp (PA2), TaK Kak ero Kjacc TOYHOCTH 3HAYUTEIILHO BHIIIIE.

2. BximounTh aBTOMaTHUECKUN BBIKJIFOYATEIh M BHIKIIOYATENh AU(dEepeHIN-
anpHOTO TOKa «CeTh» Moayns «Moaynb TUTaHus». BKIIOUUTE MyTbTUMETp. Y BEIH-
yuBas cuity Toka B enu ot 0 MA 1o 150 MA (pyukoii perynupoBku «0...+15 B» mo-

ayast «Moaynab MUTaHUS»), 3aHOCUTH TMOKa3zaHus ammnepmeTpoB PAIl k PA2 B Talm.
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40, npoBectu HEe MeHee 10 u3mepeHuit.

Tao6muma 40

HaumenoBanue
moKasareirst
Ipat,,, MA

Ipay,, MA

IPAZyB’ MA

Ipaz,,, MA

Ip A1, — TIOKa3aHUs aMIIepMETpa PA1 npu yBenuueHUH TOKA B LIENH;
Ipp1,,— MOKa3aHMUA aMIEpMeETpa PA1 npu yMeHbIIEHNN TOKA B LIEIIN;
Ip g2, — MOKa3aHKA aMIIepMETpa PA2 npu yBenu4eHUM TOKA B LIETIH;
Ip g2, — MOKa3aHMs aMIIepMETpa PA2 npu yMeHbpIIEHUHN TOKA B LIEIIN.

3. Ywmenbpmas cuity Toka B nenu ot 0 MA 1o 150 MA (pydKkoii peryInpoBKu
«0...+15 B» monynsa «Monynb nUTaHusA» ), 3aHOCUTH MTOKa3aHus aMmrepmeTpoB PALl u
PA2 B Ttabn. 40. IlpoBectn He MeHee 10 M3MepeHUN TP TEX K€ 3HAYCHHSIX TOKa

Ip A1YB(Ta6J'I. 40). OTKIIOUUTh MUTAHWE CTEHJa aBTOMATHYECKUM BBIKIIIOUATENIEM U

BBIKJItOUaTeneM AuddepeHuuaibHoro Toka « CeTby.

O0paboTka pe3yJbTaTOB U3MEPEHU I
Ucnonb3ys nanubie Tabn. 40 paccuuTaTh cpenHee 3HAYCHHE TOKa Mo (hopmy-

JJaM:

IPA1yB + IPA1yM
Ipy1 = 2

IPAzyB + IPAzyM
Ipyz = 2

[Tomy4yeHHbie 3HaUCHMS 3aHECTH B Ta0I. 41.

4, PaccuuTtaTh OTHOCHTENBbHYIO § W MPUBEICHHYIO Y MOTPEITHOCTH HU3Me-
penus o dopmynam (2) u (3) cOOTBETCTBEHHO (CM. paznen «OcHOo6HbIE C8EOCHUY)
JUIsl Kakaoro myHkTa Ttao. 41. TlonmydyeHnHbie 3HaueHus 3aHecT B Tabi1. 41. Bribpath

MAaKCHUMaJIbHOC 3HAYCHUC HpHBe,HCHHOfI INOrp€HOCTH Y, CPAaBHUTL C KJIaCCOM TOY-
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HocTH amnepmerpa PALl. Cnenats BEIBOA 0 HEOOXOAMMOCTH KaTMOPOBKHU IprOOpAa.

Tabauna 41

HanmeHnoBanue
IOKa3aTest

ConpotuieHue
amrepmeTpa
Rpa1,0OM
Ipa1, MA
Ipgp, MA
6, %
y, %
Kitace TOYHOCTH
(IpaKTUYECKUIA)
[TonpaBouYHBI KO-
s urment kp
Cpennee 3HaueHue
MOMPAaBOYHOTO KO-
sddunmenta Ky
KamubpoBannsie

3Hauenus Ipyq , B
Ok, %

5. HezaBucumMo OT pe3yabTaTOB MPEAbIAYIIEro MyHKTA MPOBECTU KAIUOPOBKY

amriepmetpa PAI:
® paccuuTaTh MOMPABOYHBIA KOdpduumeHT K, s kaxmoro myHkra tadm. 41
o opmyiie:
Ipaz
k, =—
Ipps

e 110 JaHHbIM Ta0n. 41 paccuurtarh cpeAHee 3HAUYEHHE MOMPABOYHOTO KO-
dureHTa Kuep o dpopmyie:

_ knl + an + an
ncp — N

rae N — 4yncio usmepeHui;

® paccuMTaTh KaJTUOPOBAHHBIC 3HAUEHUS M3MEPEHHOM CHWIIBI TOKa Ip4q, JUIS

KaXJI0TO yHKTa Tabi. 41 mo ¢popmyiie:
IPAlK = kncp'IPAl

® paccyuTaTh OTHOCHUTEJBHYIO TMOTPEIIHOCTh ) HM3MEpPeHHs, s KaauOpo-

62



BaHHBIX 3HAYCHWW HampspkeHus, mo dopmyne (2) (cMm. pasmen «OcHoeHble ceede-
HUA») U KaXKJI0T0 MyHKTa Taoi. 41.

[TonydeHHbIe 3HAYEHHs TIONMpaBoyHOTrO Koddduimenra K,, cpenHero 3naueHus
NOoNpaBoYHOTro Kod(hunmenTa Ky, KanmOpoBaHHOTO 3HAUCHHS |pasx M OTHOCHTEIND-
HOU TOTPeIHOCTH &), 3aHeCcTH B Ta0. 41.

H3zmepenue 6nympenne2o conpomusieHus amnepmempa

1. CornacHo cxeme (puc. 25) BBINOIHUTH 3JIEKTPUUYECKHE COCTUHEHHUS MOIY-
Jel A7 M3MEpEeHUs BHYTPEHHETO COINPOTUBIICHUS aMIepMmerpa. MOHTaX CXeMbl

IMPOU3BOAUTDL ITPHU OTKIIIOYCHHOM ITHTAHUU.

Moayaes “Tpascgopmarop
TOKA H HAMPAAKCHHA,

Moavas [MpuGopst MarudTO= Moav:ie
Moayib “INEMCHTE ATEKTPHISCKOH “HMamepureasHbiii
“Monyne nurasus’ LEATT 1 ALITY cucrems” omox’
0..+15B : R
>o— <&
ke — < ¥
L A PATEVEEL PV
i = (i com
H PA2 H H
H mA HH [
€13y oo R OR
I < i N - i
Moavas

“HMamepurensasiil 6nox”

Puc. 25. Cxema anexTpudeckasi COeTMHCHUN Ta00paTOPHBIX MOAYJICH JJIT U3Mepe-
HUSI BHYTPEHHETO COMPOTUBIICHUS aMIiepMeTpa
Hcnonb30BaTh:

o PAl — amnepmerp monyins « Tpanchopmarop Toka u Hanpsbkenust. [Ipubopsr
MarHuTO3JIEKTPUYECKON CUCTEMBDY;

o PA2 — mynpTumetp 2 (Sanwa PC500a) monyns «3meputenabHbIil 0JI0K» B
peXKUME U3MEPEHUSI TOCTOSHHOTO TOKA;

« PV1- mynerumerp 1 (Mastech MY64) monyns «M3meputenbHbIid OJ0K» B
peXMME U3MEPEHHUS IOCTOSTHHOTO HAIpsKEHUs ¢ npenesioM 1o 20 B;

« Ru1 — Harpy3ounslii pe3uctop moayia «ieMeHnTsl LIAIT u ALID».
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1. Bx1rounTh aBTOMaTHYECKUI BBIKIIOUATEIh M BRIKITIOYATENh nuddepeH-
nuanbHoro Toka «Cetrb» Monyns «Moayiab NUTaHUS». BKIIOYUTH MYJIbTUMETPHI.
YcranoButh cuity Toka (PA2) B uenu usmepenus 150 MA (pydkoil peryivpoBKU
«0...+15 B» monyns «Moayns nutanusi»). [Ipu 3agaHHBIX 3HAUYEHUSIX CHUJIBI TOKA
paccuuTaTh 3HaYCHUE CONMPOTUBIICHUS Rpa1 amriepmeTpa o 3akony Oma:

UPV1

Rpa = i
PA2

rae lps> m Upyr mokazanmst mpubopoB PA2 u PV1 cooTBeTcTBeHHO. 3aHeCTH

MOJTy4YE€HHOE 3HAaUCHUE CONMPOTHUBIICHUS Rpar B Ta0. 41.

H3mepenue epemenu ycnokoenuss cmpenku amnepmempa
1. CornacHo cxeme (puc. 26) BBIIOJHUTH JIEKTPUUECKUE COCAUHEHUS MOJY-
Jed A9 ONpesesieHrs BPEMEHH YCIIOKOEHUSI CTPENIKK amnepMmerpa. MOHTaX CXeMbI

IMPOU3BOAUTD IIPHU OTKIIIOUYCHHOM IIHUTAHHH.

Moayms “Tpancdopmartop
TOK2 M HATIPSOKCHUS .

Moayms Moayne TIpubops! MaruuTo-
Moxnyns “BarrmeTp " “DneMeHTHI ACKTPHHCCKOT
..............................................................

Momm: fUTaHus cexyHaomep. LAIT s ALIIT’ cucTeMsl

“UamepurenbHblii 610K”

Puc. 26. Cxema siexTpudeckas COeIMHCHHM JTa00paTOPHBIX MOy IeH
JUTSL UI3MEPEHUST BpEMEHHN YCTIOKOCHHSI CTPEIKH aMITepMeTpa

Hcnons3oBaTs:
o PAl — amnepmetp monyns «Tpancdopmarop Toka u Hanpskenus. [Tpubo-
bl MArHUTORJIEKTPUUECKOU CUCTEMBIY;

o PA2 — mynerumerp 2 (Sanva PC500a) momynst «3meputenbHbIi OJ10K» B
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peXUMe U3MEPEHHUS MOCTOSIHHOTO TOKA;

«  Ryr— maryuk Toka Moyt «BarTMeTp v CEKyHIOMEPY,

« Rpy; —Harpy3ouHslil pe3uctop moayis «imeMenTsl LHAIT u ALID».

2. BKJII0YUTH aBTOMATHYECKUM BBIKIIOYATENb U BBIKIIIOUATENb AU depeHu-
anbHOTO TOKa «CeTh» Moyt «Moaysib MUTaHus». Y CTAHOBUTh TAKOE 3HAYEHUE TO-
Ka B 1IeHU (pyukoi perynupoBkd «0...+15 B» Moayns «Moayib MUTaHUSA»), YTOOBI
nmokazaHusi ammnepmerpa PAI CcOOTBETCTBOBaNMM 2/3 IJIMHBI IKaJIbl. BBITAMTH
IITBIPb COEIMHU TEIBHOTO MPOBOJHKKA U3 THE3Aa «0...+15 B» monyns «Monyipe nu-
TaHus» (puc. 26).

3. TlepekmouuTh CEKYHIOMEpP B PEXHM aBTOMATHUECKOTO 3aIycka, Ha)XaB
KHOIIKY «ABTOMAT, 3aIlyCK», €CJIM MOKa3aHHs CEKyHJOMEpPA OTJIWYHBI OT (), HaXKaTh
KHOIIKY «COpocy.

4. BcTaBUTh WITHIPh COCIWHUTEIBHOTO MPOBOJHMKA B THE370 «0...+15 By
Moy «Moayiap MUTaHUS», CTPEJIKA aMIIEPMETPA YCTPEMUTCS K OTMETKE 3HAYCHUS
TOKa YCTAHOBJIEHHOTO B II. 3, IPU 3TOM HAYHETCSI OTCUET BPEMEHU CEKYHIOMEPOM.
[To oxoHUaHUM TIEPEXOTHOTO Tpollecca (M3MEHEHHUE TOJI0KEHUS CTPEJIKU yKa3aTels
menee 1,5 % mIuHbI IIKaibl) OCTAHOBUTH OTCUET BPEMEHH, HaXKaB KHOMKY «ABTOMAT,
3aMycK» CEKyHJAOMepa. 3aHEeCTH 3HaueHue BpeMmeHu t (1Moka3zaHus MHJMKaTopa ce-
KyHaomepa) B Tabu. 42. [Ipoectu He menee 10 uzmepeHuii.

Tabmua 42

HaunmenoBanme
nokas3arens

t,c

tep, C

5. Paccuutath cpeaneapudmerndeckoe 3HaueHue BpemeHu t (tabn. 42) mo

dbopmyie:
Lttty
=" N
[Tomy4yenHoe 3HaUEeHME 3aHECTH B TabI. 42.

6. 3a BpeMs yCIIOKOEHMs CTPEJIKU MPUHATh 3HaUeHUE tcp. 3aHeCTH Kiacc To4-
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HOCTH, LIEHY JEJICHHs U IMalla30H 3Ha4YeHUM nosepseMoro amnepmerpa PAI B otyet
(cM. paznen «OcHosHble napamempsl CPEOCHL8 USMEPEHUIL).

7. Tlocne 3aBeplieHHs] SKCIEPUMEHTOB U MPOBEPKU PE3YJIHTATOB MpEIoaaBa-
TeJaeM HEOOXOAMMO pa3odpaTh CXeMy, MPEAOCTaBUTh KOMIUJIEKT B TIOJTHOM COCTaBe M
UCIIPABHOCTH MPEIMOAABATENIO WIIM JTA0OPaHTY.

8. Caenath 00001IaIONINI BBIBOJI 110 JJaOOpAaTOPHOM padoTe.

Konmponwvnwie éonpocot

1. Ha3oBUTE OCHOBHBIE CUCTEMBI 3JIEKTPOU3MEPUTEIBHBIX TPUOOPOB.

2. Ilpuniun paboThl MPUOOPOB MArHUTOAIEKTPUIECKON CHCTEMBI.

3. IlpuBenuTe KOHCTPYKIUIO M3MEPUTENBHOIO MEXaHW3Ma Ipubopa MarHu-
TOBJIEKTPUYECKON CUCTEMBI?

4. llpuBenurte MmKady HU3MEPUTEIBLHOTO NpUOOpa MATHUTOIIEKTPUUYECKON MU
AIIEKTPOMATHUTHOM CUCTEM?

5. HazoBurte IMPUHOUIINAJIBHOC OTJIIMYHC BOJIBTMCTpPA OT aMIICpMETPa MAarHu-

TORJICKTPUYECKON CUCTEMBI.

JIABOPATOPHAS PABOTA Ne 6
WU3MEPEHUE AKTUBHOH U PEAKTUBHOM MOIIIHOCTH
IIPU PA3JIMYHBIX BUJAX HATPY3KHU
Ilenv padomwi: 03HAKOMUTHCS C TIPSIMBIM METOJIOM M3MEPEHUSI aKTUBHOM, pe-
AKTUBHOW W TIOJIHOW MOIIHOCTH, U3MEPEHUEM IOJHOM MOIIHOCTH METOJOM BOJIbT-

METpa U aMIepMeTpa.

Oobopyoosanue: monyns «nementsl LHAITI u ALIl», moxgynbp «ABTOTpaHC-
dopmaTop», Moaynb «M3MepuTenbHbIil 0J10K», MOyl «BaTTmMeTp U cekyHaOMEpY,

COCAMHUTCIBbHBIC IIPOBOAHUKH.

1. Teoperuyeckasi 4acThb
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[IpoTrekanue TOKa MO AICKTPUUECKOW IIEMU COMPOBOXKIACTCS MOTPEOSICHHEM
SHEPruM OT UCTOUYHHUKA. CKOPOCTh MOCTYIUICHHUS] YHEPTUHM XAPAKTEPHUIYETCS MOIIHO-
CThlO. PaznmyaloT MrHOBEHHYIO, CPEIHION, aKTUBHYIO, PEAKTUBHYIO M KaXKYIIYIOCS
(mosiHyt0) MouHOCTU. 110 MTHOBEHHOM MOIIHOCTHIO YCIOBUIIMCH MMOHUMATh MPOU3-
BEJICHUEC MTHOBECHHOT'O 3HAYCHMS HANPSsDKEHUS] ¢ HA y4acCTKE I[ENM Ha MTHOBEHHOE
3HAYCHHUE TOKA I, MPOTEKAIOIIEro 10 3TOMY yYacTKY:

P =ui
[Ton axkTMBHOM MOIIHOCTHEO P TOHUMAIOT CPEIHEE 3HAYECHUE MIHOBEHHOM

MOIIIHOCTH 3a IEPUOJ BpeMeHu 1

T
p=1fua
—T ut
0

Ecnu cuna Toka B nenu i = [, Sinwt, a HaIIpsHKEHUE HA U3MEPAEMOM y4acTKeE

u = U,,sin(wt + @), T0

T
1
P = Tj I Unsin(wt + @)sinwt dt = Ulcose
0

rae U, | - neiicTBytolee 3HaueHne HapsHDKEHUS. M TOKa COOTBETCTBEHHO;
@ - yroiq casura (pa3 Mexy TOKOM U HallpsKEHUEM;
Um, |, - aMmuiuTyiHbIe 3HaUEHUSI HAIIPSDKEHUS U TOKa COOTBETCTBEHHO.
AKTHBHas MOILIHOCTh MPEACTAaBISIET COOOM 3HEPIHI0, KOTOPasl BBIACIUTCA B
€AUHUIy BPEMEHH B BUJE TEIIa HA CONPOTUBIEHUU R. AKTHBHas MOIIHOCTb U3Me-
psieTcs B BaTTax.
[Tox peakTUBHOM MOUTHOCTHIO MOHMMAIOT ITpoU3BeaeHue Hanpsikenus U, Toka
| u cuHyca yria ¢ Mexny HUMU:
Q = Ulsing
PeakTMBHYI0 MOIIHOCTh NPHUHATO H3MEPATH B BOJIBT-AMIIEPAX PEAKTHUBHBIX
(Bap). PeakTuBHAs MOIIHOCTH XapaKTEpHU3yeT COOOW ANEKTPOMArHUTHYIO 3HEPTHIO,

KOTOPOI OOMEHHUBAIOTCS MEXKAY COOOM reHepaTop U MPUEMHUK.
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Kaxxymiasicst (TiosiHast) MOIITHOCTh S paBHA MPOU3BEICHUIO:
S=Ul
B nabopaTtopHoil paboTe akTHBHAs, peaKTHUBHAS U MOJHAS MOIIHOCTh U3Mepsi-
eTcst Mu(pOBBIM BaTTMETPOM. TakKe MOoJTHAs MOITHOCTh H3MEPSETCS KOCBEHHBIM Me-

TO/I0M (TIEpEMHOKEHHUE MTOKa3aHUI BOJILTMETPA U aMIIEPMETPa).

2. TlopsiaoK BBHINOJIHEHHS JIAa0OPATOPHOIH padoThI

1. I3yunTh TeopeTudeckuii MaTepruan HeoOXOIUMBINA NIl BBHINOJHEHHS 1a00-
paTopHO#l paboThl. OTBETUTH HA KOHTPOJBHBIE BOMPOCHI U MOJYYHUTh Yy MPENoaaBaTe-
JIs1 IONYCK K MPOBEACHUIO TAOOpaTOPHOM pabOTHI.

2. CornacHo cxeme (puc. 27) BBITIOJHUTH INEKTPUUECKUE COCAMHEHHUS MOJY-

JeH JUIST U3MEpPEHUs] MOIIHOCTH. MoHmajxrc cxemvl nPOU3B00UmMsd NpU OMKIIOUEHHOM

numanuu.
: Mozyan Moayvas
Moayab Moxayas “Barrverp H Moayas “1eMEHTHE
. Asrorpasicopmarop”  “Mamcpurenstsiii Gnok” CCKVHIOMEP  “Mawcpureasmsiii 610K [IATI u ALUT
: PW1
5 PA1 i
: N mA COM i : :
: Tk 6555 & :
e PV1 | ]
N < 13 T - -

Puc. 27. Cxema snexTpudeckasi COeIMHEHUN Ta00paTOPHBIX MOAYJIEH AJIT U3Mepe-

HUS MOIIHOCTH B IIENU 0JIHO(A3HOr0 MEPEMEHHOI0 TOKa

Hcnonb30BaTh:

. PAL - mynetumetp 2 (Sanwa PC500) moayns «M3MepuTeabHbIH 010K
B Pe)KUME U3MEPEHHS TEPEMEHHOI'O TOKa,

. PV1 - mynetumerp 1 (Mastech MY64) moayns «M3mMepuTenbHbIN OI0K»

B PEKUME U3MEPEHUS NMepeMEHHOTO HanpsixeHus 10 200 B;
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. PW1 - Barrmetp Mmonyns «BartmeTp u cekyHmoMep» (peKUMbl U3Mepe-
HUSI BATTMETPA MEPSKITIOYAIOTCS HAKATHEM KHOIIKH <);

. TV2 - aBroTpanchopmarop Moayis «ABToTpanchopMaTopy;

. Z1 - conpOoTUBIIEHUE HArpy3KH, B KA4€CTBE KOTOPOTO HCIOJIb3YETCS aK-
TUBHOE conpoTuBieHue Ryi u pazoperynarop moaynsa «nementsl LIATT u ALIID».

[MoaxatounTh Harpy304uHbiil pe3uctop Ry1 moayns «Onementsl AT u ALy
B KadyecTBe conpoTtuBieHus Z1 (puc. 27).

3. BximtounTh aBTOMaTUYECKUN BBIKJIIOYATENh U BBIKIIIOUaTEIh AUQhepeHIu-
anpHOTO TOKa «CeTh» MOIyNst «Moayilb NHUTaHUS». BKIIOYUTH MYyJIbTUMETPHI.
Bxmtounts BartMeTp PW1. VBenuuuBasi BHIXOJHOE HANpSKEHUE aBTOTpaHCchopMa-
Topa TV2 ot 0 B o 24 B (pyukoil peryJMpOBKH BBIXOAHOTO HANPSHKEHHS aBTO-
TpaHchopmaTopa MOAYIs «ABTOTpAaHCPOPMATOP»), 3aHOCUThH MOKA3aHUS BOJBTMET-
pa PV1, amnepmerpa PA1 u Bartmetpa PW1 (Ppyy1- B peKuUMe U3MEPCHHS aKTUBHOM
MOIIHOCTH, Qpyyq - B PEKUME U3MEPEHUSI PEAKTUBHON MOIIHOCTH, Spyyq - B PEKUME
M3MEpPEHHUsI MOJTHOM MoITHOCTH) B Ta0:. 43. [IpoBectn He MeHee 10 n3MepeHui.

Tabmuma 43

Tun Harpy3ku Ne onbiTa 1 2 3 4 5 6 7 8 9 10
Ipazy A
Upy1,,> B
PPlew Bt
QPleM> Bap
Spwi,,» BA
Ipas,: A
Upy,,. B
Ppy1,,, BT
QPW1yB» Bap
Spw1..» BA

yB’
Ip A1,, — TIOKa3aHUs aMIIepMeTpa PAI npu yBenuyeHnU TOKA B LEMU;

AXTUBHasA

Ip A1,, — TIOKa3aHUs aMIIepMeTpa PA1 npu yMeHbIIIEHUH TOKA B LIETH;
U Pv1,, — TIOKa3aHHUs BONLTMETPA PV1 npu yBean4yeHUH TOKA B LIETH;

U Pv1,, — TIOKa3aHHs BOILTMETPA PV1 npu ymeHbLIEHUH TOKA B 1IENH;
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PPleg — nokaszanus BarrMerpa PW1 npu yBeandeHnu Toka B LIENH;
Ppy,,,, — noxasanus Bartverpa PW1 npu yMeHbIIeHHH TOKa B LICTIH;
Qpw1,, — nokazauus BaTT™MeTpa PW1 nipn yBenmiuenuu ToKa B Hem;
Q pw1,, — TIOKa3aHHA BAaTTMETPa PW1 nipu yMeHbIlIEHHH TOKA B LIENH;
Spwi1,, — I0Ka3aHus BaTT™MeTpa PW1 ipn yBemmueHuy TOKa B LEIIH;

Spwi1,,, — MOKA3aHMsA BATTMETPA PW1 nipu yMeHbIlIeHHH TOKA B LIETIH.

4. YMeHbIas BEIXOJHOE HampsbkeHue aBToTpancdopmaropa TV2 ot 24 B 1o 0
B (pyukoil peryiupoBKM BBIXOAHOI'O HAaIpsDKEHHs aBTOTpaHcpopmaTopa MOJIYJs
«ABTOTpaHchopmaTop»), 3aHOCUTH MOKa3zaHus BoyibT™MeTpa PV1, amnepmerpa PAI u
BarT™MeTpa PW1 (Ppyy1- B pexkuMe U3MEPEHHsT aKTUBHON MOIIHOCTH, Qpyyq - B PEXKHU-
M€ M3MEPEHHUsI PEAKTUBHON MOIIHOCTH, Spyy1 - B PEKUME U3MEPEHUS NOJHOM MOIII-
Hoctu) B Tabn. 43. I[lpoBectn He menee 10 u3MepeHHI MPHU TeX K€ 3HAYCHHSIX

Hanpsokenns Upyy (tabm. 43).

5. OTKJIIOYHTH MUTAHUE CTEHAA ABTOMAaTUYECKUM BBIKIIOUATEIEM U BBIKIIIOYA-
tenem auddepeHimanbHoro Toka «CeTb» Moy « Moayibs nmutanusy. [loakiounTh
(azoperyisaTop B KaueCTBE CONMPOTUBIIEHUSI Harpy3ku Z1 U MOBEPHYTh PYUKY pEry-
JTUPOBKH (hazoperynaropa (Bujia Harpy3ku) MPOTUB YACOBOM CTPENKU J0 yropa (ak-
TUBHO-UHIYKTUBHBIN XapakTep).

6. BkIIOYNTH aBTOMATHYECKHUI BBIKIIOYATENb U BBIKIIIOUATENb TU(dHepeHIr-
anpHOTO TOKa «CeThb» MOaynst «Moayllb NHUTaHUS». BKIIOYUTH MYyJIbTUMETPHI.
Bxotounts BarTMeTp PWI1. VBenuunBas BBIXOJHOE HaIpspDKEHUE aBTOTpaHchopma-
Topa TV2 ot 0 B no 24 B (nmoBopaunBas pyyky peryJMpOBKH BBIXOJHOTO HaIpsixkKe-
HUS aBTOTpaHCchopmaropa MoOayist «ABTOTpaHC(HOPMATOP»), 3aHOCUTH TOKA3AHMS
BosbTMeTpa PV1, amnepmerpa PA1 u Bartmetpa PW1 (Ppy/; - B peXXMMe U3MEPCHHUS
AKTUBHOW MOIIHOCTH, Qpy/q - B PEKUME U3MEPEHUS PEAKTUBHOW MOILHOCTH, Spyyq -
B PEKMME U3MEpPEHHUs MOJIHON MontHOCTH) B Tabm. 44. [Ipoectu He meHee 10 u3zme-

PEHUM.
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Tabmuua 44

Tum Harpys- No omibiTa 1 2 3 4 5 6 7 8 9 10
KU
AKTHBHO- Ipaa,,, A
WHIYKTUBHAS

u PV1,,> B

P PW1,,> Bt

QPleM, Bap
SP Wiy, BA

Ipas,,, A
Upv1,,. B
Ppy1,,, BT
Qpw1,,» Bap
Spw1,,» BA

Ip A1,, — TIOKa3aHHUs aMIIepMETPa PAI nipy yBenm4yeHnn TOKA B LENN;

Ip A1,, — TIOKa3aHUs aMIIepMeTpa PAI ipyn yMeHbIIEHNH TOKA B LIETIH;
Upy1,, — mokasanus BonbT™MeTpa PV1 npu yBemnuenuu ToKa B Hem;
Upy1,, — TOKa3aHUs BOIETMETPA PV1 npu ymeHbIIEeHUN TOKA B LIETIH;
PPle6 — nokaszanus Barrmerpa PW1 npu yBeanveHnu TOKa B LIETH;
PPleM — noka3zanus BartMerpa PW1 npu ymeHbIlIeHUH TOKa B LEMH;
Q pw1,, — TIOKa3aHHA BaTTMETPA PW1 npu yBennueHuu ToKa B LENH;
Q pw1,, — MOKA3aHHA BaTTMETPA PW1 nipu ymeHbIlIeHHH TOKA B IIETIH;
S pw1,, — HOKA3aHHUA BATTMETPA PW1 nipu yBenuueHur TOKa B 1EMH;

S pw1,, — HOKa3aHUs BATTMETPA PW1 nipu yMeHbIlIEHHH TOKA B LIETIH.

7. YmeHbInas BRIXOAHOE HampsikeHue aBToTpanchopmartopa TV2 ot 24 B no
0 B (moBopaunBas py4yky peryJMpOBKH BBIXOJIHOTO HaIpsDKEHHS aBTOTpaHchopma-
Topa Monyns «ABToTpaHchopMaropy), 3aHOCUThH TOKa3aHus BoJibTMeTpa PV1, am-
nepmetpa PAI u Bartmerpa PW1 (Ppw1 - B pesknMe u3MepeHHsi aKTHBHOM MOIIIHOCTH,
Qpw1 - B pEKHME U3MEPEHUSI PEAKTUBHON MOIIHOCTHU, Spyyq - B PEKUME U3MEPEHUS

MOJIHOM MoITHOCTH) B Ta01. 44. IlpoBectu He MeHee 10 U3MEpeHU P TEX Ke 3Ha-
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YeHHX HanpspkeHus U PV1,, (Tabmn. 44).

8. Ilocne 3aBepiieHHs] SKCIEPUMEHTOB U MPOBEPKU PE3YJIHTATOB MpEIoaaBa-
TeJaeM HEOOXOIMMO pa3odpaTh cXeMy, MPEAOCTaBUTh KOMILJIEKT B TIOJTHOM COCTaBe H

HCIIPABHOCTH IIPCIIOAABATCIIIO UJIN J'Ia60paHTy.

O0paboTKa pe3yJbTaTOB U3MePEeHUM
1. Ucnionb3yst nanabie Taba. 43-44 paccuuTaTh CpeIHUE 3HAYCHUS CUJIBI TOKA,
HaIpPSHKEHUS ¥ MOIIHOCTH JIUIS 1IEeTIel ¢ aKTMBHOW M aKTMBHO-WHAYKTHUBHOUN Harpys3-

KaMu, JJIsl K&KJI0TO MMyHKTa U3MEpEeHUs 1o hopmyJiam:

Ipa1, + 1pas,,

Ipyr = 2
Upyi,, + Upya,,

Upys = 2
P PW1y, + P PW1,,

Ppyy = 2
Qrw1,, T Qpwa,,

Qpw1 = 2
SPleg + SPleM

Spw1 =

2

[Tomy4yeHHbIC 3HAUEHUSI 3aHECTU B COOTBETCTBYIOIINE STUCUKH TaOI. 45.
Taomnuma 45

Tun Harpy3ku Ne omerTa 1 2 3 4 5 6 7 8 9 10
AKTHBHas Ipg1, A
UPVla B
Ppy/1, BT
Qpw1, Bap
Spwi1, BA
Syr, BA
AKTHBHO- Ipg1, A
WHAYKTUBHAas U PV1» B
Ppy1, BT

Qpw1, Bap
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Spw1, BA
Syr, BA

2. Wcnonb3ys pe3ynbTaThl U3MEpPEHUs TOKa Ip,q; W HampspkeHus Upyq (Talu.

45) paccunuTaTh 3HaYEHUE MOJHOW MOUIHOCTH, JJI KaXKIOTO ITyHKTa U3MEPEHUS IO
dbopmye:
Sur = Upy1lpas

[Toy4ueHHBIE 3HAUEHHSI 3aHECTU B COOTBETCTBYIOIINE STUEUKH TaOI. 45.

3. Ucnonw3ys nanHbie Tabn. 45 cpaBHUTH 3HAYEHUS MOJTHOW MOIIHOCTH Spyq
MU3MEPEHHOM NMPAMBIM METOAOM U MOJHOM MOIIHOCTH Spy; U3MEPEHHOW METOAOM aM-
NEepMETPa U BOJIBTMETPA MPHU Pa3IUUHbIX BUAAX HArpy3ku. CpaBHUTh COOTHOILLIEHHUE
3HAYEHUN AKTUBHOM Ppy,q M pEaKTUBHOU (Qpyrq MOIIHOCTH IPU PA3TUYHBIX BUIAX
Harpy3KkH, cenatb BeIBOJ. OOpaTUTh BHUMAHHE, YTO B LIEMH C aKTUBHOW Harpy3kou

ITOJIHAas MOIIHOCTB JOJIXKHA OBITH paBHA aKTUBHOU MOIITHOCTH.

Konmponwsnwie sonpocui

1. Yro xapakTepusyeT 3JeKTpHUECcKasi MOIIHOCTh B LIETIH C HATPY3KOM?

2. llpuBemute ompeeneHne akTUBHOM, pEaKTUBHOM U MOJTHOW MOIITHOCTH.

3. Kakumu meromamu B 1abopaTopHOi paboTe u3MepsieTcsl MoaHasl, aKTUBHAs

U PEaKkTHUBHAs MOILIHOCTHU?

JIABOPATOPHAS PABOTA Ne 7
N3MEPEHUE AMIIVINTY bl IEPEMEHHOI'O HAIIPAKEHUS ITPHU
noMomu AMOAHbIX AMIVIMTYIHBIX AETEKTOPOB

Ilenv pabomwi: 03HAKOMUTHCA C OCHOBHBIMHU CXEMaMM IHOJHBIX aMILTUTYI-
HBIX JIETEKTOPOB, U3YUUTh METOJ U3MEPEHUS aMIUTUTYAbl HAMPSKEHUs TPU TIOMOIIN
MTUKOBOTO JIETEKTOPA.

Oobopyoosanue: monyib «Moaylib TUTAHUS», MOAYJb « DYHKIIMOHATIBHBIN Te-

Hepatop. [IukoBble neTeKTopbl», MOAYIb «3MepuTenbHbIil 6J10K», MOAYIb «ABTO-
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TpaHchopmaTop», COETUHUTENbHBIE TPOBOIHHUKH.
1. TeopeTuyeckasi 4acTh

Juonneiii ammuTyaHelid gerektop (manee JIAJl) mpeoOpasyeT mamepsieMoe
IIEPEMEHHOE HANPSHKEHUE B MOCTOSHHOE, NMPUYEM 3HAYEHUE MMOCTOSHHOTO HampsikKe-
HUS PABHO AMIUIUTYTHOMY 3HAYEHUIO MIEPEMEHHOTO.

B nannoit maboparopHoit pabote paccMoTpeHsl aBa Tuna JIAJl: ¢ OTKPBITHIM U
3aKkpbITHIM Bx0s10M. B cxeme JIA /] ¢ OTKpBITBIM BXOAOM (pHcC. 28), BBIXOAHOE HAIpsi-
xenue Uy, onpenensiercs no gpopmyie:

UGle = Um.gx + Ui’l.BX

i€ Unee - aMIUIMTYJHOE 3HAYEHHE MEPEMEHHOW COCTABJISIOLIEH BXOJIHOIO

HaIPSHKEHUS;

U,,.6x - 3Hau€HUE NOCTOSHHOM COCTABJIAIONIE BXOJHOTO HAIPSIKEHHUS.

VD
S
ChR
UBX —_ UEle

Puc. 28. Cxema mUKOBOTO IE€TEKTOPA C OTKPHITHIM BXOAOM
B cxeme JIA/J] ¢ 3akpbIThIM BX0JIOM (pHC. 29) BBIXOJHOE HAMPSHKEHUE OTpe/e-
JSIETCSl aMIUIATYTHBIM 3HAYEHHEM MEePEeMEHHON COCTaBIISIONICH BXOJHOTO HAIpPsiHKe-

HHH, TO eCTB UBI)IX:UmABXA

C
o
VD /R
Uex Usix
< o
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Puc. 29. Cxema mUKOBOTO JI€TEKTOPa C 3aKPBITHIM BXOJAOM
Tak kak B cxeMe MUKOBOTO JETEKTOpa C 3aKPHITOM BXOJOM HampsyKEHUE Ha
BBIXOJIE UMEET OOJIBIIYI0 IEPEMEHHYIO COCTABIISIONIYIO, 10 CPABHEHUIO CO CXEMOM

JIAJL ¢ OTKpBITBIM BXOJ0M, Ha BbIxojie ipuMeHstoT RC duisTp (puc. 30).

UBbIX

v

Puc. 30. Cxema nMUKOBOTO JIETEKTOPA C 3aKPHITHIM BX0A0M U RC-puinbTpom

Taxke ciemyeT y4uThiBaTh, 4TO (popMa CHHYCOUJAIBHOTO HAMPSIKEHUS B
ANEKTPUUECKUX CETSIX MOXKET HECKOJIBKO OTIMYATHCA OT (DOPMBI MICATHLHON CHHY-
COMJIbI, YTO BHOCUT HEKOTOPYIO MOTPEITHOCTh MPH pacueTax aMIUTUTYIHOTO 3Hayde-

Hus HanpspbkeHud (10 10%).

2. Topsiiok npoBeaeHNs JA0OPATOPHOI padoThI
1. M3y4unTh TEOpEeTHUECKHI MaTepranl HEOOXOIMMBIHN sl BBITTOJIHEHHS 1a00-
patopHoi paboThl. OTBETUTHh HAa KOHTPOJIbHBIE BOIPOCH! U MOJIYUYHUTh Y MPENoiaBa-
TEJsl IOMYCK K MPOBEACHUIO J1a00paTOPHOU pabOTHI.
2. CornacHo cxeme (puc. 31) BBIIOJHUTD AJIEKTPUUECKUE COSTMHEHUS MOJTY-
Jed 71 U3MEPEHUsl aMIUTUTY/Ibl IEPEMEHHOTO HANPSHKeHUs! (PYHKIIMOHAIBHOTO Te-
Heparopa npu nomoiu J{AJ[ ¢ oTKpbITEIM BXOA0M. Moumasic cxemuvl npou3eo00ums

npu OmkKitO4€HHOM numaHuu.
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Moayap Moayns
“@yHKUHOHATbHBIH FEHEPATOP. Moayie “DyHKUHOHATBHBIH rEHEPaTop. Moayne

TixoBbie A¢TEKTOPE” “Mavepureaphbiii Gok”  [1HKOBbiC ACTEKTOPE ™ “svepuTeabHbtii 610k”
Sl S g e e | :"""""""'"""""".:'""""""""""""""""'.: """""""""""" !

R R i ST
Bbix04 VQHz ¢ iR VQHz

~)G1 i PV1i: PV2
i COM

-
Q
(@]
=

Puc. 31. Cxema snexTpuueckasi COeIMHEHUI Ta00paTOPHBIX MOYJIEH JJI U3Mepe-
HUSI aMIUTUTY 1Bl IEPEMEHHOTO HANPsKEHUs PYHKIIMOHAIBHOTO TeHEpaTopa MpH Io-

Moiu JIA/Jl ¢ OTKPBITEIM BXOJI0M

Hcnonp30BaTs:

. PV1 - mynsTumetp 2 (Sanwa PC500) monynst «A3MepuTeNnbHBIA 0J0K»
B PEKUME U3MEPEHUS IEPEMEHHOTO HAPSLKECHMS,

. PV2 - mynerumerp 1 (Mastech MY64) monyns «V3MepurenbHbIH
0JI0K» B peXXHME U3MEPEHUS IOCTOSIHHOIO HAaNpsbKeHus ¢ npezenom o 20 B;

. Gl - ¢ynkumoHanbHBIN TeHepaTop MoayNsd «DyHKIIMOHATBHBIA TeHe-
paTtop IIuKOBBIE AETEKTOPHI».

3. Bk1104nTh aBTOMaTUYECKUI BBIKIIIOUATEIb M BBIKIIOYATENb AU hepeH-
nuanbHoro Toka «Cerb» monynst «Moayiab nUTaHus». BKIIOYUTE MyJIbTUMETPHI U
MOyIb «DyHKIMOHAIBHBIN TeHepaTop. [IMkoBbIe NEeTEKTOph». Y CTAaHOBUTH CHUHY-
conianbHy0 (GOpMY BBIXOJHOTO cuUrHajia (pyHKIMoHabHOTO reneparopa Gl coor-
BETCTBYIOIIEH KHOMKON (hyHKIIMOHAJIHLHOTO T€HEepaTopa. Y CTAaHOBUTH YaCTOTY KOJe-
Oanwuii curnana B auana3one ot 50 I'q mo 1 k[ (1o ykazaHuto mpenoaaBaTess).

4. YBenuuuBas JEHCTBYIOIEEC 3HAYCHUE BBIXOJMHOTO HampspkeHus (PV1)

¢yHk1HOHaIBHOTO reHeparopa G1 (KHOMKaMu MU3MEHEHUS aMIUTUTY/Ibl) B MAra30He
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ot 0 B 1o 7 B, 3anocuts nokazanusi BoapTMeTpoB PV1 u PV2 B cooTBeTcTBYyIOMINE

sueiiku Tabi. 46. [Iposectu 5 u3mepeHuit.

TaOmuma 46
Hcrounuk curnana Tun ALl No onibiTa 1 2 3 4 5)
QYHKIMOHAIBHBIN I'e- | € OTKPBITHIM Upy1, B
Hepatop G1 BXOJOM Upy, B
Um.pac'v B
C 3aKpPBIThIM Upy1, B
BXOJIOM Upyo, B
Um.pactv B
ABTOTpaHc(hHOPMATOp | C OTKPBHITHIM Upy1, B
V2 BXOJ0M Upyo, B
Um.pactv B
C 3aKPBITHIM Upy1, B
BXOJIOM Upyo, B
Um.pacm B

5. CormacHo cxeme (pI/IC. 32) BBIIIOJITHUTB SJICKTPUYICCKUC COCANMHCHUA MOAY-

Jed UM U3MEPEHUsl aMIUTUTYAbl MEPEMEHHOTO HaIpsDKEHUs aBTOTpaHcpopmaropa

npu oMo JJAJ[ ¢ OTKpbITEIM BXOA0M. MOHTaxk cXeMbl MPOM3BOAUTH NPH OT-

KJIKNYC€HHOM IITMTaHUHU.

Moayse

% Amorpanccbopua'mp

Moayab

i Hmepme'xbﬂbm 6101(

Mogay:s

“@OyHKIHOHATBHBIN rcﬂcpa‘rop
IMukoBeic aerexropsi™

Mo:x\ b

: VD
1 Ak s o
L TV2 VQHz ___C []R VQHz
i ~24 B 6— B PVTg: A PV2

Ne—d B i U

Puc. 32. Cxema snexTpudeckasi COeIMHCHUI TaOOPAaTOPHBIX MOJTYJIeH ISl U3-

MEpEHHUsI aMILTUTYIbl IEPEMEHHOT0 HaIpsKEHUs aBTOTpaHCchopMaTopa mpu MOMOIIN

JAJl ¢ OTKpPBITBIM BXOJ0M
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Hcnone3o0BaTs:

. PV1 - mymeTumerp 2 (Sanwa PC500) monyns «3MepuTenbHBINA OJIOK
B PEKUME U3MEPEHUSI IEPEMEHHOTO HAIIPSYKEHUS;

. PV2 - mymerumerp 1 (Mastech MY64) monyns «W3MepurtenbHbI
0JI0K» B peXKMME U3MEPEHUS IOCTOSIHHOIO HAapsbKEHUs ¢ npezenom 1o 20 B;

. TV2 - aBTOoTpanchopmarop Moayis « ABTOTpaHchHOpMaTOP.

6. VYBenuuuBas JIEWCTBYIOIIEEe 3HAYCHHE BBIXOJMHOTO HampspkeHus (PV1)
aBTOoTpaHcpopmaTopa TV2 (pydkoil peryiMpoBKH BbIXOJAHOIO HANpPSKEHUS aBTO-
TpanchopmaTtopa Moayis «ABToTpanchopmaTop») B auanazone ot 0 B o 7 B, 3a-
HOCHUTDH TIOKa3aHusi BoIbTMETPOB PV1 u PV2 B coOTBeTCTByIOMKE SYSHKH Ta0. 46.
IIpoBectu 5 n3mepeHun.

7. CormacHo cxeme (puc. 33) BBIOJHUTDH SIEKTPUUECKUE COCTUHEHUS MOJY-
Jel Ui U3MEpPEeHHs] aMIUIMTY/Abl IEPEMEHHOIO HaNpsKeHUs] (PyHKIHMOHAIBHOTO Ie-
Heparopa npu nomoiu JAJl ¢ 3akpbeITbIM BX0JIOM. Monmasic cxembl npou3zeooums

npu OomKilO4€éHHOM nUmMaHuu.

Moay:s Moaysp
“(by HKIMOHATHHBII TCHEPATOP. Moav:s “(DYyHKUHOHATLHBIIT TCHEPATOP. Moavas
TTuxoBbie AETEKTOPB” “UameputesbHbtii 6:10K” TukoBsie AeTeKTOPH”  “HavcepurensHbtii 510k
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Puc. 33. Cxema snexTpudeckasi COeTMHEHUN Ta00paTOPHBIX MOIYJIEH JJIsi u3Mepe-
HUS aMILTUTY]IbI TIGPEMEHHOTO HaINpsDKEHUS (DYHKIIMOHAILHOTO TeHEpaTopa MpH 1o-
Mot JIAJl ¢ 3aKpBhITEIM BXOJIOM

Hcnonb30BaTh:

. PV1 - mynsTumerp 2 (Sanwa PC500) moayns «3MepuTenbHbIN 010K
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B PEKMME U3MEPEHHUS IEPEMEHHOTO HAMPSKEHUS;

. PV2 - mymeremerp 1 (Mastech MY64) monmyns «W3mepurtenbHbIi
0JIOK» B peXXHME U3MEPEHUS TOCTOSHHOTO HaIpshKeHus ¢ mpenenom jao 20 B;

. G1 - pynkuMoHaNbHBIN reHepaTop MOy « OYHKIIMOHATBHBIN reHepa-
TOp, [[MKOBBIE JETEKTOPBI».

8. YcTaHOBUTH CHHYCOUAAIBbHYIO (hOPMY BBIXOJHOTO CUTHaNa (DYHKIIMOHAIb-
Horo reneparopa Gl cooTBeTCTByrOIIEH KHOMKOW (HYHKIIMOHAILHOTO TeHepaTopa.
YcTaHOBUTH YacTOTy KojiebaHuit curHana B auanaszone ot 50 I'u go 1 xI'nr (o ykasa-
HUIO TIpEnoaaBaTers).

0. VBenuunBas JeHCTByIOIIEe 3HA4YCHHE BBIXOAHOrO Hampspkenus (PV1)
dbyHkuroHanpHOro reHeparopa G1 (KHOMKaMu U3MEHEHUS] aMIUTUTY/IbI) B TUAINla30He
ot 0 B 1o 7 B, 3anocuth mokasanus BoibTMeTpoB PV1 u PV2 B cooTBeTCTBYIOIINE
sueriku Tabm. 46. [IpoBectu 5 u3mepeHuit.

10. Cornacuo cxeme (puc. 34) BBIMOTHUTH JIEKTPUUECKUE COCAUHEHUS MOJTY-
Jed 19 U3MEPEHUsl aMIUIUTYIIbl MEPEMEHHOI0 HaNpsiKEHUsI aBTOTpaHchopmaTopa
nipu nomotu {AJl ¢ OTKpBITBIM BXOJ0M. Moumasic cxemuvl npou3s00ums npu OMK0-

UYCHHOM numaHnuu.

Moayib
. Mozays Mozys “OYHRUHOHATBHBII FCHEPATOP. Moavas
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Puc. 34. Cxema snexTpuyueckasi COeIMHEHUI TaO0paTOPHBIX MOYJIEH ISl U3-
MEpPEHUS aMIUIUTYAbl IEPEMEHHOT0 HAIMPSHKEHUS aBTOTpaHc(OopMaTopa mpy MOMOIIU

JA/L ¢ 3aKpBITBIM BXOJIOM
79



Hcnonb30BaTh:

o PV1 - mynprumMetp 2 (Sanwa PC500) monyns «M3mMepuTenbHBIA OJIOK» B
peKUME U3MEPEHUs IEPEMEHHOTO HAPSKEHUS,

o PV2 - mymetumerp 1 (Mastech MY500) monyns «H3mepurenbHbIiA 010K» B
peKUMe U3MEPEHHUs MTOCTOSIHHOTO HANpshKeHUd ¢ rpeaeniom a0 20 B;

o TV2 - aBTOoTpancdopmaTop MOy «ABTOTpaHCHOPMATOP.

11. VYBennuuBas JEHCTBYIOIIEe 3HAYCHHE BBIXOMHOTO Hampspkenus (PV1)
aBroTpancgopmaropa 7V2 (pydkoil peryjJupoBKH BBIXOJHOTO HANpPsDKEHHUS aBTO-
TpaHchopmaropa Moy «ABroTpanchopmaropy) B nuanazone ot 0 B go 7 B, 3a-
HOCHUTDH TIoKa3aHusi BoIbTMETpoB PV1 u PV2 B cooTBeTcTByIOmMUE sueiiku tadi. 47,
[TpoBectu 3-5 n3MepeHuil.

12. PaccunTaTh aMIUIUTYAHbIE 3HAUEHUsS NEPEeMEHHOTo cUrHana Umpacy CHHY-
counanbHoil hopmbl Ha Bxose cxeM JIAJ] ¢ OTKpPBITBIM M 3aKPBITHIM BXOJAMH, JJIS
Ka)XJI0T0 IMyHKTa Tadu1. 46 o ¢popmyse:

Um.pacu = UPVl\/E

[TomyueHHbIe 3HAUEHUS 3aHECTH B COOTBETCTBYIOIIHE sTueiiku Tadi. 46.

13. CpaBuutb pacuetrHble Um peew U U3MepeHHble Upyy 3HAUEHUS] aMIUIATY/IbI
nepemMeHHoro HanpspkeHus (tabdmn. 46). CrenaTh BBIBOA O BO3MOXKHBIX IIPUUMHAX pac-
XOXJACHHUS PACUETHBIX M SKCIIEPUMEHTAIBHBIX JAHHBIX NPU W3MEPEHUH aMILTUTY/-
HBIX 3HAYEHUN HarpspKeHHs (PYHKIIMOHAIBHOTO TeHepaTopa U aBToTpaHcopmaropa.

14. CornacHo cxeme (puc. 35) BBIMOIHUTE JCKTPUUESCKHUE COCAUHEHHUS MOJTY-
Jed UIsl OLEHKU BIMSIHUS MOCTOSIHHOM COCTaBIIAIONICH HA M3MEPEHUE aMILIUTY/IbI
nepeMeHHoro HamnpsbkeHust npu nomoiuu JAJl ¢ oTkpeITeiM BXOJg0M. Moumasic cxe-

Mbl npou:mot)umb npu OmkK/itO4€éHHOM numanuu.
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Puc. 35. CxeMma anektpudeckasi COeqMHEHUN 1a00paTOPHBIX MOTyJICH AJIs
OLICHKH BIUSHUS TIOCTOSIHHOW COCTAaBIISIONICH Ha M3MEPEHUE aMILTUTY/IbI IEPEMEH-

HOTO HanpspbkeHus npu nmoMmonu A/l ¢ OTKpBITBIM BXOJOM

Hcnonb30BaTh:

o PV1 - mynetumerp 2 (Sanwa PC500) B pexxume n3MepeHus: IepeMeHHOTO
HaIPsHKCHUS;

o PV2 - mynstumerp 1 (Mastech MY64) monyns «M3mMeputenbHblii 0710K» B
peXMME U3MEPEHHUSI IOCTOSHHOTO HAIpsKEHUs ¢ npenesioM 1o 20 B;

o TV2 - aBToTpanchopmarop Moayist « ABTOTpaHchHOpMATOP».

15. VYcraHOBUTH JEHCTBYIONIEE 3HAUYECHHUE BHIXOAHOTO HanpshkeHust (PV1) as-
ToTpancopmaropa TVZ (pydkoil peryjaupoBKH BBIXOAHOIO HAIPSKEHUS aBTO-
Tpanchopmaropa Moy «ABToTpanchopmarop») Ha ypoBHe 10 B.

16. YBenuuuBas BbIXoJiHOE HanpspkeHue kaHaia «0...+15B» or 0 B no +15 B

(pyukoii peryaupoBku «0...+15B» moayns «Moaynb NUTaHUSA»), 3aHOCUTh TTOKa3a-
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Hus BoibTMeTpoB PV1 u PV2 B cooTBercTByromue sueiiku tadmn. 47. IlpoBectu He

MEHEE 5 U3MEPECHUM.

Taomuna 47
Tun JJAL] Ne ombiTa 1 2 3 4 5

Upyy, B

C OTKPBITHIM BXOJIOM Upy,, B
Um.pacqs B
UPV11 B

C 3aKpPBITHIM BXOJIOM Upy,, B
Um.pacqs B

17. CornacHo cxeme (puc. 36) BBINOIHUTH SJICKTPUUYECKUE COCTUHEHUS MO-
IyJei JUis OLICHKHU BIIMSHUS MOCTOSIHHOM COCTaBJISIIOIIEH HA U3MEPEHUE aMIUIUTYIbI
IIEPEMEHHOT0 HarpskeHus mpu nomouw A/l ¢ 3akpbIThIM BXOAOM. MOHTaX CXEMBI

IMPOU3BOAUTD IIPHU OTKIIIOYCHHOM IIHUTAHHH.

Hcnonp30BaTs:

o PV1 - mynmetumetp 2 (Sanwa PC500) B pexkume U3MepeHHs IEPEMEHHOTO
HaANPSHKCHUS;

o PV2 - mynmetumerp 1 (Mastech MY64) monyns «M3MeputenbHbIi OJI0K» B
pexMMe U3MEPEHHUS IOCTOSTHHOTO HaIpsiKeHus ¢ npenesioM 1o 20 B;

o TV2 - aBToTpanchopmaTop Moaymst «ABTOTpanchopMaTop.

18. YcraHoBHUTH ACHCTBYIOIEE 3HAUYCHHE BBIXOMHOTO HampspkeHus (PV1) ag-
toTpancopmaropa TVZ (pydkoil peryaupoBKH BBIXOJHOTO HAIMPSHKEHUS aBTO-
TpaHcopmaropa Mmoaysis «ABToTpanchopmaTtopy) Ha ypoBHe 10 B.

19. YBenuuuBas BbIXoJiHOE HamnpspkeHue kaHana «0...+15B» or 0 B 1o +15 B
(pyukoii perynupoBku «0...+15B» moayns «Moaynb NUTaHUSA»), 3aHOCUTH MOKa3a-
Husi BoiabTMETpoB PV1 u PV2 B coorBercTBytomue siueiiku tabn. 47. Ilposectu He

MEHEE S5 UBMEPECHU.
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Puc. 36. CxeMa anekTpudeckasi COeqMHEHNI 1a00paTOPHBIX MOTyJICH AJis
OLIEHKH BJIMSIHUS TIOCTOSIHHOW COCTABIISIIONICH HA M3MEPEHUE aMIUIUTY/IbI Tie-

pEMEHHOr0 HanpskeHus npu nomowu [JA /] ¢ 3akpbITBIM BXO0M

20. PaccuuTaTh aMIUIMTY/IHbIE 3HAYEHUS NEPEMEHHOTO curHana Up, ., CUHY-
couganbHON popMmbl Ha Bxojae cxeM JIAJ[ ¢ OTKPBITBIM U 3aKPBITHIM BXOJAMH, JJIS
Ka)XJI0r0 IMyHKTa Tadu. 47 mo ¢popmyre:

Um.pacu = UPVl\/E
[Toy4yeHHbIC 3HAUECHUSI 3aHECTH B COOTBETCTBYIOIINE STUCUKH TaOm. 47.
21. CpaBuuth pacuetHble Up, nacq ¥ U3MepeHHbIe Upyo 3HAYEHWS aMIUIATY/IbI

MIEPEMEHHOTO HamnpsbkeHus (Tadut. 47). Cuenath BBIBOJ O BOSMOXKHBIX IPUYMHAX Pac-

XOXKIACHUA paCUYCTHBIX U OKCIICPUMCHTAJIbHBIX JaHHBIX.

Konmponwvnwie éonpocut

1. VYkaxuTe Ha BPEMEHHOM TUarpaMMe CUHYCOMJAIBHOTO HANpPSHKEHUS JIei-

CTBYIOLIEE U AMIUIUTYAHOE 3HAUCHHE?
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2. IlpuBeaute BpeMEHHYIO AHarpaMMy CHHYCOWIATBHOTO HAMPSHKEHUS C TO0-
CTOSHHOU COCTAaBJISIOIICH.
3. Twumpl MUKOBBIX 1eTEKTOPOB. CXEMbI MUKOBBIX JETEKTOPOB.

4. OOmacTh MPUMEHEHUS MTUKOBBIX JIETEKTOPOB.

JIABOPATOPHAS PABOTA Ne 8
N3YYEHUE HUDPO-AHAJIOI'OBOI'O ITPEOBPA3OBATEJIA

HA OCHOBE MATPUIIbI R-2R

Ilenv pabomei: n3ydyeHre TPUHIMIOB PabOThI MUGPO-aHATIOTOBOTO Mpeodpa-
30BaTeNst Ha OCHOBE MaTpulibl R-2R.
Oobopyoosanue: monynb «inementsl LHAIT u ALIT», monyns «Moayns nurta-

HHUA», COCAMHUTCIIBHBIC IIPOBOJIHUKU.

1. Teoperuueckasi 4acTh

[udpo-ananoroseiii nmpeodpaszopatens (I[AIl) - ycrpoiicTBo, npenHa3HaAYEH-
HOE€ JJIsl TpeoOpa3oBaHus BXOAHON BEJIMYMHBI, IPEJICTABICHHON MOCIEI0BATEIbHO-
CThIO YUCIJIOBBIX KOJIOB, B SKBUBAJICHTHbIE UM 3HAUCHMs 3aJaHHON (PU3MUECKON Be-
nuuuHbl. [IpenHasHadyensl A conpsbkeHus UGPOBBIX YCTPOMCTB POPMUPOBAHUS U
00pabOTKM CUTHAJIOB C aHANOTOBbIMU ycTporcTBamu. ATl mmpoko ucrnonb3yroTes
IUISl YTIPABJIEHUSI aHAJIOTOBBIMH YCTPOMCTBaMU ITpU oMoy OBM.

Cxema IIAII ¢ nepexmroyaTensiMi 1 MaTPULIEH MTOCTOSHHOTO UMIIEIaHCa MPE/-
ctaBieHa Ha puc. 37. B kauectBe Kkimoueir S ...S, HaubOoyiee 4YacTO MPUMEHSIOT
MOII-Tpan3ucTopsl.

B takoii cxeme 3agaHue BeCOBbIX K0P HHUIIMEHTOB CTyNeHEH Ipeodpa3zoBaTes
peaIn30BaHO MOCPEICTBOM MOCIEA0BATENBHOIO ICJIEHUS OTIOPHOTO HANPSKEHUS pe-
3UCTUBHOW MaTPUIICH MMOCTOSHHOTO MMIIe/IaHca (Tak Ha3biBaeMoi MaTpuilsl R-2R). B
pe3ynbTaTe TOK 4epe3 pe3ucTop Ry MpONOpUMOHANEH 3HAYEHHUIO BXOAHOIO KOJA.

[Tpu ycnoBum Ry= const BeixomHoe Hampspkenue cxemsl U,,,. = Ryl,,. (puc. 37)
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TAKIKC IIPOMMOPIHUOHAJIBHO BXOJJHOMY KOJY.

Ha npakTuke, BMECTO COMPOTUBIICHUSI HATPY3KU Ry MPUMEHSIOT ONEepalMoH-

HBI YCUJIUTEb.

(@
[e)

o |
rg]éi
) k=]
e

o
b |

S, So

IR

RH lUBle

Puc. 37. Cxema LIAII ¢ nepexiroyaTensiMu 1 MaTPHUIICH MOCTOSHHOTO MMITE-

JlaHca
JIns mosmydeHus: BBIXOJHOTO HANPSKEHUs, IPOIIOPLIHUOHAIBHOIO BXOJHOMY KO-
ny, npuMeHsoT cxemy L[AIl ¢ MHBEpCHBIM BKJIIOUEHHEM PE3UCTHUBHOM MaTPHULBI

(puc. 38).

JIns pacuera BBIXOAHOTO HANPSKEHUSI TAKOM CXEMbl HAWJEM CBSI3b MEXKIY

HanpspkeHueM U; Ha kirrode S; U y3J10BbIM HanpsikeHuem U .

R Uw2a R Uy,

~
g

i

2R UBbIX RH

Puc. 38. IIAII ¢ uHBEpCHBIM BKIIFOUEHHUEM PE3UCTUBHOU MATPHIIHI

Bocnonp3yemcss npUHIMIIOM CYNEPNO3ULMA. bysieM cuuTaTh paBHBIMH HYJIIO
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BCE HANpsDKEHUS Ha KIIoyax S, Kpome paccmarpuBaemoro Hanpspkenus U;. [Ipu R =
2R x KaXJa0oMy Y31y MOJKIIOYEHBI CIpaBa U cieBa conpoTtusienus 2R. Bocmnomis3o-

BAaBIIHNCHh MCTOAOM JIBYX Y3JIOB, ITIOJIYUHUM:

Ui
U = 2R —ﬂ
i~ 1 1 1

2R 2R 2R

w

Brixognoe nanpsoxenue I[AIT naiimem kak oOliee HanpssKeHHE Ha KpaHeM
MIpaBoOM y3Jie, 00YCIOBICHHOE CyMMapHBIM jeiicTBueM Beex U;. [1pu aTom Hampsike-
HUSI Y3JI0B CYMMHUPYIOTCSI C BECAMH, COOTBETCTBYIOIIMMHU KOYPDUIIMEHTAM JIeTICHUS

pesuctuBHOM MaTpuibl R-2R. [Tomydnm:

N-1
1 i UOI’l
U = 371 ), U2 = gD %)
i=0

rae U,,,, - BbIXoJHOE Hamnpsbkenue; U, - onopHoe HanpsbkeHue; D - necstud-
HOE 3HAYCHHE KOMOMHAIIMY KITIOYeH 5.

s onpeneneHnsi BEIXOJAHOTO HAIPSKEHUS MPU MTPOU3BOJIBHONW HAarpy3ke BOC-
MOJIb3yEeMCsI» TEOpEMOil 00 SKBUBAJIGHTHOM TeHeparope. M3 sKBUBaNEHTHOMN CXEeMbI

ITAII na puc. 39 ciaenyer:

EE " RH
Upr =5~ ()
Ry + Ry
Re
UBle RH
= \ 4

Puc. 39. IIAII ¢ uHBEpCHBIM BKIIIOUEHUEM PE3UCTUBHOM MATPHUIIHI KaK SKBUBAJICHT-

HBI T€HEPATOP
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CJ'ICI[OB&TCJ'IBHO 9.4.C. SKBUBAJICHTHOT'O I'€HCPATOpa

Rg
EE = U8blx <1 + _) (6)
Ry

BHyTpeHHee cOnpoOTHBIIEHHWE SKBUBAJIEHTHOTO TeHepaTopa Re coBmamaer c
BXOJIHBIM comnpoTuBieHueM matpuilel R-2R, 1. e. Re = R. [Ipu Ry = 2R u3 Beipaxe-
Hui (5) u (6) moryunm:

UOVI
N

[ToxcraBuB Beipaskenue (7) B (5), 7151 MPOU3BOJILHON HArPy3KH HAMIEM:

E;==2D (7

U _ RH . Uon
“Y " R+Ry 2N
B wactHOCTH, IpU Ry = o0
U
Ueblx = 2?\7 D

Henocrarku taxoit cxemsl LIAIT (puc. 39): BbICOKOE BBIXOJIHOE COIMPOTHUBIIC-
HUE ¥ 3aBUCUMOCTH BBIXOTHOT'O HAIIPSKEHUS OT COMPOTUBIICHUS HaTPY3KH.

Cxemsbl 1IAIl Ha ocHOBe pe3uCTUBHBIX MaTpull R-2R mpakTU4HBI, HAJCKHBI,
00J1aJ1af0T BBICOKOM CKOPOCTBIO MPeoOpa3oBaHUsl W JIETKO PEATMU3YIOTCS B HHTE-
rpajlbHOM HCTOTHeHNH. He TpeGyeTcst mupoKoro auana3oHa HOMUHAJIOB W BEICOKOM
TOYHOCTH PE3UCTOPOB.

B naGopatopnoii padote cxema LIAII popmupyer nanpsixenue ot 0 B 1o 5 B ¢
YUCJIOM YypOBHEW IUCKPETU3AIMKM PaBHBIM 16, mpu mojade Ha pa3psabl MaTPHUILHI

BXOJHOTO ABOMYHOTO 4-X pa3psannoro koaa ¢ TTJI ypoBHsiMH.

2. Iopsiaok BHINOJHEHUS J1A00PATOPHOI PadoTHI
1. W3yuuth TeOpeTUYECKHl MaTepran HeoOOXOAUMbIN JJisi BBIMOJHEHUS J1abo-
paTopHOi paboThl. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI M MOJIYYUTh Y MpernojaBaTe-
JIs1 OTYCK K TIPOBEJICHUIO JTAOOPATOPHOM paOOTHI.
2. CornacHo cxeme (puc. 40) BBIMOJHUTH DJCKTPUUECKHUE COSTUHEHUS] MOJTY-

neit nns uzydenus LIAIl va ocnoBe matpuiisl R-2R. Monmasic cxemur npouzeooums
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npu 6bIK/IIO4€HHOM numanuu.
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Puc. 40. CxeMa sieKTpUIeCKast COCTMHCHHSI JTA0OPATOPHBIX MOYJICH TS U3Y-
yenus LIAII na ocHoBe Mmatpurpl R-2R
Hcnonp30BaTh:
* PV1 - mynsTumetp 2 (Sanwa PC500) moayns «M3MepurteabHbIil 0J0K» B pe-
YKUME U3MEPCHHUS ITOCTOSTHHOTO HAMPSIKCHHUS.
3. Paccuurath 3HaueHus BHIXOAHOTO HANPSKEHUS (Upacy IPH PA3TUUHBIX KOM-

OouHaumax tym6iepos 1, 2, 4, 8 ucnons3ys HopmyIs:

U, -D
Upacq = 1—6

D =p, +2p, + 4p3 + 8p,
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rae D - necsaTuuHOe 3HaUeHHE KOMOMHALIUK TyMOJIepoB; P1 - 3HaueHue 1 i 0,
[P COOTBETCTBYIOLIEM IMOJIOKEHUU TyMOnepa «1»; p2 - 3Hauenue 1 nmum 0, npu co-
OTBETCTBYIOIIEM IOJOKEHUU TyMOiepa «2»; ps - 3HadyeHue 1 unu 0, mpu COOTBET-
CTBYIOILIEM TMOJOXEHUN TymOiepa «4»; ps- 3Hadenune 1 wim 0, Ipu COOTBETCTBYIO-
IIeM MoJIoskeHuu Tymoepa «8»; U,, - onmopraoe Hanpspkenue (U,,=5 B). Pacuérubie
naHHble Upaeq 3aHECTH B Ta0. 48.

4. BKJIIOYMTH aBTOMAaTUYECKUM BBIKIIOYATENb U YCTPONCTBO 3aIIUTHOTO BbI-
kitoueHus «Cetb» Moayis «Moayib MUTaHus». BKIIIOUUTH MyJIBTUMETD.

5. B cootBercTBUUM c Tabn. 48 mocienoBaTeNbHO YCTaHABIMBAs YKa3aHHbBIC
KOMOMHAIIMA TYyMOJIEpOB, 3aHOCHTH Toka3aHus BojbTMeTrpa PV1 (U..n) B cooTBeT-
CTBYIOIIME STYCHKH TOU K€ TaOIUIIBI.

6. Ilocne 3aBepiieHUs SKCIIEPUMEHTOB U MPOBEPKH PE3yIbTATOB MPEIO/IaBa-
TeJeM HEeOoOXOJUMO OTKJIIOYMTh NMUTaHHE CTEHZa, pa3o0paTh CXeMy, IpPEeJOCTaBUTh

KOMIUJICKT B IIOJITHOM COCTAaBC U UCIIPABHOCTHU IIPCIIOAABATCIIIO NJINU na60paHTy.

Tabmuma 48

Ne xomOuHauu [Tonoxxenue TymO1epOB
2 4
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7. CpaBHUTB 3KcTIepUMeHTANbHbIE U, , W pacuéThbie U, ., nannbie (Tad. 48),

cIenaTh BBIBOJI.
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Konmponvnsie sonpocul
1. Kakyro QyHKIUI0 BBITONHICT MNH(PPO-aHAJIOTOBBIN Mpeodpa3oBaTelb
(LIAIL)?
2. Hazosure paznoBugnoctu LIAIL
3. Jns gero x Beixoay LIAIIl ¢ cymMmmupoBaHMEM TOKOB IMOAKITIOYAIOT OIEpa-
ITUOHHBIN YCHIIUTENH?

4. Tlpusenute cxemy LIAIIl na ocHoBe maTpuisl R-2R.

JIABOPATOPHAS PABOTA Ne 9
N3YUYEHUE MNAPAJJIEJIBHOI'O AHAJIOT'O-IU®POBOI'O
ITPEOBPA3OBATEJISL
Henv pabomwi: 3yunTh npuHIU padoThl mapaienbHoro AL
Oobopyoosanue: monyinb «Monaynb NUTaHUS», MOAYJb «iaeMmeHThl LIAIl u

AULID, monyns «I3mMepuTenbHbIN 0JI0K», COEAUHUTEIbHBIE IPOBOIHUKHU.

1. Teoperuyeckasi 4acTh

Anajioro-ungpoBsie npeodopazoaresu (ALIl) - ycTpoiicTBO, mpemHa3Ha-
YeHHOE ISl MPeoOpa3oBaHusl HEMPEPHIBHO U3MEHSIONICHCS BO BPEMEHU aHAJIOTOBOM
(bu3uYECKON BEJIMUUHBI B 9KBUBAJICHTHBIC €1 3HAUEHUST YUCIOBBIX KOJIOB.

IIpounecc anasoro-uudpoBoro npeodpazoBaHmsi MpearnoiaracT Mociaea0Ba-
TEJIbHOE BBITIOJTHEHUE CIEAYIOIINX OMEePaIUid:

. BBIOOpKA 3HAYEHUI HMCXOJHON aHAJIOroBOM BEIMYMHBI B HEKOTOPHIE
Hanepes 3aJaHHble TUCKPETHBIE MOMEHTHI BPEMEHHU, T. €. JUCKPETU3AlMs CUTHAJIA 110
BPEMEHU;

- KBaHTOBaHUE (OKPYTJEHHE 0 HEKOTOPHIX U3BECTHBIX BEJIWYWH) MOJTYYECH-
HOW B JUCKPETHBIE MOMEHTHI BPEMEHHU ITOCJICAOBATEILHOCTH 3HAYCHUW HCXOIHOMU
AQHAJIOTOBOW BEJIMYUHBI 10 YPOBHIO;

. KOJHUPOBAHUC - 3aMCHA HaﬁI[GHHBIX KBAaHTOBAHHbBIX 3HAYCHUM HCKOTOPBIMU
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YHCIIOBBIMH KOJJaMH.

Ha puc. 41 npencraBnena knaccudukarms ALl mo metomam mpeoOGpa3oBa-
HUSL.

B nmanno# mabopatopHoit padote ucnonbzyercs Al mapammrensHOTO TIPE0O-
pazoBanus. Jlanuerii Tun AL peanmusyeT MeTo HEMOCPEACTBEHHOTO CUYMTHIBAHUS U
SBIIICTCS Ha CETOMHSIIHMHA JIEHb CaMbIM OBICTPOACHCTBYIONUM. B mapamienpHBIX
ALII (puc. 42) BXOIHOW CHTHAI OJHOBPEMEHHO KBAHTYETCS IMPHU TMOMOIIM HabOpa
KOMIIapaTOpOB, BKJIFOUEHHBIX MapajlIeIbHO 3TaJOHHOMY HCTOYHHKY curHaia. [lopo-
TOBBIC YPOBHU KOMITAPATOPOB YCTAHOBJICHBI TIPH TIOMOIIK PE3UCTUBHOTO JICITUTENIS B

COOTBETCTBHUHM C UCIIOJIB3YEMOM MIKAJION KBAHTOBAHUSI.

AHanoro-uugpoBsle npeodpazoparenu

e : ey

[TapannensHbie [TocnenoBarens- ITocnenoBatens-

HO-NapaJuiesbHble

IMocnenorarensHO-

ro NpuGIKEHNS »  MHOroTakTHbIE

TToCnen0BaATENBHO- » MHOroctyneH4arbie
= ro cueTa

v > KomnseepHsle
Crnepnsinue
»  OnHOTaKTHBIE

» HHurerpupyrompue

MHororakTHble

h 4

IIpeobpasoBarenu
HarnpsKeHUs-

A 4

Curma-nensra

Puc. 41. Knaccuduxamus ALITT
[Ipu mojave aHaIOroBOrO CUTrHaja Ha BXOJIbl KOMIIAPATOPOB, HA BBIXOJAX IO-
clenHux OyaeT MMETh MECTO KBAHTOBAHHBIN 10 YPOBHIO CUTHAJ, MPE/ICTABICHHBIN B
apajuiesIbHOM KoJe. Jlanee, npyu noMouy KOAUPYIOLIEH JIOTUKH, ITapauIeIbHbINA KO

npeoOpaszyercsi B JBOUYHBIN KOJI.
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Puc. 42. IlpunnunuansHas cxema napaiensaoro AL

Ha nennBeprupyronux Bxoaax komnaparopoB DAL...DA7 3agansl noporosbie
HaNPsHDKEHUS PE3UCTUBHBIM AenuteneM R-2R, Ha KOTOpbIii MoaHO OMOPHOE HAMpsIKe-
nue U,;. Ha unBepTupyromue Bxonbl kommapatopoB DAL..D7 momaercsi BXOmgHOE
Hanpsokenne Ug,. [Ipu sToM 3HaueHne sorndeckoro 0 MpUHUMAKOT BBIXOJBI TEX KOM-
napaTopoB, HANpPSDKEHHE HAa WHBEPTUPYIOIIEM BXOJE€ KOTOPBIX OOJbIIE MOPOTOBOTO
HarpspKeHusl. Bpixoapl koMnapaTtopoB COEAMHEHBI C MU(PATOPOM MPHOPUTETA, KOTO-
pHBIif Mpeobpasyer, B 001IeM ciydae, BXOJIHONH M-pa3psiAHbIA MapauieabHbIi eTuHNY-
HBIM KOJ B N-pa3psiAHBIN MMapaJIeNbHbI JBOUYHBINA KOJA. Y POBHU HANPSKEHUs HA WUH-
BepTHUpYIOMKUX BxoAax kommnapatopoB DAL..DA7, npu KOTOpPBIX BXOJIHOE HaIlpsKe-
HUE TIPEBBINIACT MTOPOTOBOE, 33/IaHbI PE3UCTUBHOM MaTpuliel R-2R:

-+ DAL, U,y paca= h/2;

+ DA2, U,y pgeu= +h/2;

+ DA3, U,y pycu= 2h+h/2;

- DA4, U,y pyeu= 30+h/2;

« DAB, U, poeu= 4h+h/2;
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. DAB, U,y pye= Sh+h/2;
+ DA7, Uy pyeu= Bh+h/2;

riae h - kBaut Bxoguoro Hanpsokenus (h=U,,/7, U,, = 5 B).

2. Tlopsaaok BBINOJHEHHUS J1a00PaATOPHOI padoThI
N3yuuTh TEOpETUUECKUI MaTepual HEOOXOIUMBIN sl BBIOJIHEHHS J1abopa-
TOpHOM paboThl. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCH! U MOJIYYUTh y MIPENOIaBaTels
JIOITYCK K TIPOBEICHUIO JTA0OpaTOPHOU PabOTHI.
1. CobOpatb cxemy J1abOpaTOpPHOrO CTEH/A JIJIsl u3ydeHus nmapamiensHoro AL

(puc. 43). Monmasic cxemwt HpoOU3800UMb HPU OMKTIOYEHHOM RUMAHUU.

Monyns “Moayns

nuTaHus” Mognyns “LIAIT u ALJIT”
DA1...DA7 DD1
+B R — 5C
7
2 O
ZRI: | o ] 6
-_-—= 4
I: i @ |
g ©
=0 4
2R 2 _O 3-X paspAAHbI ;
= ’ 3 >Asow4nbu7| Kop i
A e |
Aol 1@
=[]} © |
il R
0...+<1SB - W U 0
\\§ : red _L -[-
g é..........\.; ............... E
VQHz
PV1 : Moayns
COoM ;““3Mepl!TC:llsHblﬁ Onok”’

Puc. 43. Cxema snexTpudeckasi COeTMHEHHUI Ta00PATOPHBIX MOJYJIEH st
n3yuenus napauieasaoro AIIIT

Hcmonb3oBars:
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* PV1 - mymeTumerp 2 (Sanwa PC500) monyns «/3meputenbHbiii O0J0K» B
pEeXHUME U3MEPEHUS MOCTOSTHHOTO HAPSKEHUSI.

2. BKJII0OYUTH aBTOMATHYECKUM BBIKIIOYATENb U BBIKIIIOUATENb AU depeHu-
anbHOTO ToKa «CeThb» Moaymst «Moaynb MUTaHus. BKIIOUNTE MyTBETUMETD.

3. IlnaBHO yBenWuuBas HANpPsHKEHUE HA BXOJIE CXEMbI (PYUKON PEryIUpOBKH
«0...+15B» monyns «Moaynb nuTaHus») HaOIIOJATh MOCIEI0BATEILHOE 3arOpaHue
CBETOAMOJ0B Ha BbIxone KommapatopoB DAL...DA7 (unaukauus cpaOaTbIBaHHS
KOMITApaTOpOB) U 3aropaHue CBETOJMOJIOB Ha BbIXoje Iudparopa npuoputera DD1
(MHIUKALUS TPEXPa3psIHOTO TBOUYHOTO KOMA).

4. 3amonHuTh Tadu. 49 npu u3MeHeHuu BXoaHoro Hanpsokenus Ug, (PV1) B
nuanazone ot 0 1o +5 B. CBedeHue cBeToiMoa Ha COOTBETCTBYIOILLEM BBIXOE KOM-
napatopa DAL...DA7 cootBercTByeT nornyeckoMy 0. CBedueHue CBETOAMOa Ha CO-
OTBETCTBYIOIIEM BbiXxofe mmdparopa npuopurera DD1 coorBercTByeT nmormueckoi
1.

5. Paccuurats ypoBHU HanpspkeHUst U,qc, Ha MHBEPTHPYIOIIUX BXOJaX KOM-

napatopoB DAL..DA7, npu koTopbix npoucxoauT nepexiouenne AL

U =y 1+2n
pacy — “on 14

rae U,, - onopuoe Hanpsokenne (U,, = 5 B);
1 - JECATUYHBIN KOJI, COOTBETCTBYIOLUI IBOUYHOMY KOJ1y CBETOAHOJHOTO UH-
aukatopa. [lomydennbie 3HaueHns 3aHecTy B Tabm. 49,

Taomuna 49

Brixosp1 DAL.DA7 Uex ,B Upacu. ,.B | Beixonsl mmdpatopa npuoputera DD1
1 2 4
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6. Ilocne 3aBepiieHuUs] HIKCIEPUMEHTOB M MPOBEPKH PE3YJIbTATOB MPEIO/1aBa-
TeJIeM OTKIIOYUTh MUTAHHE CTEHIa, pa3oOpaTh CXeMy, IMPEIOCTaBUTh KOMILIEKT B
MIOJTHOM COCTaBE€ W MCIIPABHOCTH IIPETIOIaBATEII0 WIIH JTA0OPaHTY.

7. CpaBHuTb 3KcnepuMeHTanbuble U, 1 pacueTrHble Upaeq (Tabn. 50) 3Hage-

HUA HAIPSKCHUA, IIPpU  KOTOPBIX IMPOHUCXOAHUT IICPCKIIOYCHHC KOMIIApATOPOB

DD1...DD7, cnenarth BBIBO.

KOHIMPOJI bHblEe 60NPOCHL

1. Kakue npuHIMNHAIbHBIE MOTPEHNIHOCTH BHOCATCS B MPOLECCE aHajIoro-

uudposoro npeodpazoanus (ALIT)?
2. l[IpuBenure knaccuduxanuo AL o Mmerogam npeoObpazoBaHusl.

3. Kakoit Tun ALIII siBnsieTcst Hanbosree OBICTPOACHCTBYIOIIAM ?
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Ouasbra BanepseBna CkpuIKo
00KMOp mexH. HaYK, npogheccop Kagheopvl asmomamu3ayul NPOU3800CMBEEeHHbIX
npoyeccos u snekmpomexuuxu PI'6OY BO «Aml'Y»

Haraabsa CepreeBna boapyr,

cmapuwiuil npenodaseamens Kageopvl asmMomMamu3ayuu npouU3800CMEEeHHbIX
npoyeccos u snekmpomexuuxuy CI'EOY BO «AmI'Y»

3HCKTpOTeXHI/IKa H IJICKTPOHHUHKA

Meroanueckue ykazaHus K JIaDOpaTOpHBIM paboTaM.
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