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1. IHacmopT KOMIIEKTa KOHTPOJIbHO-0LEHOYHBIX CPEICTB

B pesynbrare ocBoenus yueOHoi nucuumuuael OIl 11 Jaexmpuueckue
usmepenusa oOydaroumics noibkeH oOnagath npenycMorpeHHbiMu PI'OC 1o
cnenuanbHoct  27.02.03 ABTOMaTMKa ¢ TejleMEXaHUWKa Ha TPaHCIOPTE
(>KeJIe3HOAOPOKHOM TPAHCIOPTE) CIACAYIOUIMMU 3HAHUSIMU, YMEHUSMH, KOTOPbIE
dbopmupyIoT TIpodecCHOHaTBHBIE KOMIIETCHIINHN, W OOIUMHU KOMIIETEHITUSMU, a
TaKK€ JUYHOCTHBIMU pe3yJbTaTaMU OCBAaMBAEMbIMM B paMKax MPOTPaMMBbI
BOCIIUTAHUS:

yMeThb:

- MPOBOJUTH AJIEKTPUUYECKUE U3MEPEHHS MapaMETPOB DJIEKTPHUUYECKHUX CUTHAJIOB
npubopaMu M YCTPOMCTBAMHM PAa3IUYHBIX THUIIOB W OIIEHHBATh Ka4eCTBO
MOJYYEHHBIX PE3YJIbTATOB.

3HATh:

— IpUOOPHI U YCTPOUCTBA JII U3MEPEHUS MApaMETPOB B AJEKTPUUECKUX LIETSAX U
WX KJacCUPUKAIIHUIO;

— METOJIbI U3MEPEHHUS U CITOCOOBI X aBTOMATU3alIUH;

— METOJIUKY OIpEJEICHUS MOTPEITHOCTH U3MEPEHUN U BIIUSIHUE U3MEPUTEIbHBIX
MpUOOPOB HA TOYHOCTH U3MEPEHUM.

1.3.2 B pe3ynbrare OCBOCHHUS y4e€OHON MUCIMIUIMHBI OOYyYarOUIUHCS JOJIKEH
chOpMHPOBATH CICAYIONINE KOMITETCHIINH:

-00mme:

OK.01 Beibupats crocoObl pemieHus 3afad npodhecCUOHATBHONW NEeATeTbHOCTH
MPUMEHHTENIBHO K Pa3JIMYHBIM KOHTEKCTaM

OK.02 Hcnonbs30BaTh COBPEMEHHBIE CPECTBA MMOMCKA, AHAIN3a U UHTEPIPETALIUN
uHdpopmaruu u  WHGOPMAIIMOHHBIE TEXHOJIOTMM JUIS  BBITIOJIHEHMS  3a/1a4
npo¢eCCUOHATIBHON JIEATEIIbBHOCTH

-npodecCHOHAIbHBIE:

[1K3.2 W 3MmepsaTe © aHaIuM3UpOBaTh MapaMeTpbl MPUOOPOB U YCTPOMCTB
CUTHAIU3AINH, [IEHTPATU3AINHU U OJIOKUPOBKHU

1.3.3 B pe3ynbrare OCBOEHUs NPOrpaMmbl y4eOHON IMCUUIUIMHBI peaTnu3yeTcs
nmporpaMma BOCIIMTaHMs, HampaBlieHHass Ha (OpPMUPOBAHUE  CIICIYIOIIUX
JUYHOCTHBIX pe3ynbTaToB (JIP):

- 3aboTrgmuiics O 3alluTe OKPYXKAIOMIeH cpeapl, COOCTBEHHOW U UYXKOU
0€30macHOCTH, B TOM YHCIIe ITU(POBOIA;

- T'oroBHOCTH 0O0yYaromerocsi COOTBETCTBOBATh OXHUAAHUSAM PpabOTOIATENCH:
OTBETCTBEHHBIN COTPYAHUK, TUCIUTLTHHUPOBAHHBIN, TPYAOTIOOUBHIN, HalleTICHHBIH
Ha JIOCTIDKCHHE TIOCTaBJIEHHBIX 3a7ad, S()PEKTUBHO B3aUMOICHCTBYIOIINI C
YJIeHaMU KOMaHbl, COTPYIHUYAIOITUHN C APYTUMU JIFOIbMU, TPOSKTHO MBICIISIITUHN;
- CnocoOHBI K TEHEPUPOBAHUIO, OCMBICIICHUIO U JOBEJACHUIO 10 KOHEYHOM
peanuzaiuu npejaraéMbiX HHHOBAIUH;

- ITlposiBisronuii  COCOOHOCTH K  HEMPEPHIBHOMY Pa3BUTHIO B  00JacTH
po¢eCCUOHATIBHBIX KOMITETEHIIUN U MEKIUCIUIUTMHAPHBIX 3HAHUH.



dopwmoii aTTecTalnu N0 yueOHOW JUCIUILTUHE SIBISIETCS SK3aMEH

2. Pe3yabTaThbl OCBOEHHUS Y4eOHOM TMCUMILINHBI, MOJIeKAIe PoBepKe

2.1. B pe3ynbprare arTecTalMd MO Y4YEOHOM IUCHUIUIMHE OCYIIECTBIISETCS
KOMIUJIEKCHAsI TPOBEpKa CIEIYIOUMX YMEHHH W 3HAaHWM, a TaKkKe IUHAMHKA

dbopmupoBaHus 00IKX, TPODHECCUOHATBHBIX KOMITETEHIIUNA U TMYHOCTHBIX

Pe3yabTarsl 00yyeHus

dopMa 1 METOAbI
KOHTPOJIAL ¥

(v.3, OK/TIK, JIP) Iloka3aTeiu OLlEHKH Pe3yJIbTATOB OlIEeHKH
pe3yJibTaToB
o0yueHust
Ymers:
OKO01; OKO02; I1K3.2 - IpUOOPHI U YCTPONCTBA AJIS1 U3MEPEHHUS -pa3auYHbIE BUJIbI
- MPOBOAUTH MapaMeTPOB B JIEKTPUUECKUX LIETSIX U UX | YCTHOTO U
ANEKTPUYECKUE KJ1acCU(UKALIUH. MUCEMEHHOTO
M3MEPECHHS TapaMETPOB | - METObI U3MEPEHHS U CTIOCOOOB MX OIIPOCOB, OLIEHKa
ANEKTPUUECKUX aBTOMATH3AIIHH. BBITIOJTHEHU S
CUTHAJIOB MMPUOOPAMH U | - METOJIUKY OIIPEACIICHUS TOTPEITHOCTH n1ab0opaTOPHBIX
yCTpoiicTBaMU U3MEpEHU U BIMSHUS U3MEPUTEIbHBIX pabot

Pa3JIMYHBIX TUIIOB U
OLICHUBATh KAa4YCCTBO

puOOPOB HA TOYHOCTH U3MEPEHHIA.

MOJTyYSHHBIX
pe3yJbTaToB
OKO01; OK02; IIK3.2 - 00yJaromuiicsi Ha3bIBAET U yKa3bIBAET -pa3JIMYHbIE BUBI
npudopbI U | Ha3HaueHHUe MpUOOPOB U YCTPOUCTB AT YCTHOTO U
yCcTpoiicTBa UL | I3MEPEHHS TAPaMETPOB B ANEKTPHUECKUX | IIMCHMEHHOTO
U3MEPEHUsl MapaMeTpoB | LEIsX; OIIPOCOB, OLIEHKA
B DJICKTPUYECKUX IETSIX | - IIEPEUUCIIIET METOIbI U3MEPEHUS 1 BBITTOJTHEHUS
M uX Kiaccudukamuio; | CTIOCOOBI HX aBTOMATH3ALH; n1a0opaTOpHBIX
- TIOSICHSIET METOAMKY ONPEEIIECHUS pabor
MOTPEUIHOCTH U3MEPEHUI U BIUSHUS
W3MEPHUTENBHBIX IPUOOPOB HA TOYHOCTH
U3MEPEHUI
3HaTh:
OKO01; OK02; I1IK3.2 - 00yJaromuiics rpPaMOTHO TPUMEHSIET - OLICHKA
— METOJTbI U3MEPEHUS M | H3MEPHUTEIBHBIE MPHUOOPHI U YCTPOMCTBA pe3yIbTaToB
CHocoOBI UX JUI U3MEPEHUS TapaMeTpoB BBITOJIHEHUH
aBTOMATH3aIAN ANIEKTPUUYECKUX CUTHAJIOB H JA€T OIEHKY 1ab0paTOPHBIX
KayecTBa MOJTYYEHHBIX pe3yJIbTaTOB. pabot
- IPOBOJIUTH JCKTPUICCKUE H3MEPEHHS - OIICHKA
OKO01; OK02; I1K3.2 [1apaMeTPOB DJIEKTPUYECKUX CUTHAJIOB pe3ynabTaToB
— METOJTUKY npuOOpaMH U YCTPOWCTBAMH Pa3THIHBIX BBITTOJTHEHUH
oTpeieeHus THUIIOB ¥ OIIEHUBATh KA4E€CTBO MOJYYEHHBIX | Ja0OpaTOPHBIX
MOTPEIIHOCTH pe3yNbTaToB pabort

PI3MCpCHHI>i U BJIMSIHHUC
HN3MEPUTECIIbHBIX




MPpUOOPOB HA TOUHOCTH
U3MEPECHUM.

3. Ouenka ocBoeHNs y4eOHOM TUCHUIINHBI:
3.1.®opMbI U METO/IbI OLIECHUBAHMS.

[IpenMeToM OLEHKH CiTy»aT yMeHus U 3HaHus1, npeaxycMorpeHabie @I'OC CIIO no
aucuumuinae  OIL11. Dnexrtpuueckue  W3MEpEHHMs,  HANPABICHHBIE  HA
dbopmupoBaHue 00MKX U MPOodHeCCUOHATBHBIX KOMITETEHIIUN.

KoHTponb W  oOLlEHKa pe3ylbTaTOB  OCBOEHUS  Y4YEOHOH  JIHCUUIUIMHBI
OCYLIECTBIISIETCS MPENOAABATEIEM B IIPOLIECCE POBEACHUS Ay IUTOPHBIX 3aHATUH,
a TakXKe BBINOJIHEHUS oOydaromuMmucs pedepatuBHOM paboThl. WTOroBbIi
KOHTpPOJIb B (hopme 3k3ameHa. CTyIeHT JOMYUIEH A0 SK3aMEHa, €CJIM BBIIIOJTHEHBI U
3a4TeHbl J1A00pATOpPHBIE paOOTHI; TEMAaTUYECKHE CAMOCTOSTENbHBIE pPaOOTHI
BBITIIOJIHEHBI Ha MOJIOKUTEIbHBIE OLEHKH.



KoHTpoJIb U OlleHKa 0CBOEHHS Y4e0HOIl TUCUHMILIMHBI 110 TeMaM (pa3aesiam)

Tabmuna 2.2

DneMeHT yueOHOM

CDOpMBI 1 MCTOAbI KOHTPOJIA

JUACLUIIINHBI Tekymuii KOHTPOJIb Py0OexxHbIli KOHTPOJIb IIpomMexyTouHas aTTeCTalus
dopma KOHTPOJIS [TIpoBepsiembie dopma [Iposepsiem dopma [TIpoBepsieMbl
OK, IIK KOHTPOJIA bIE KOHTPOJIA e
OK, IIK OK, IIK

Tema 1.1. BBenenue | YO OK 01, 02 T OK 01, 02 2 OK 01, 02

IIK 3.2 IIK 3.2 IIK 3.2
Tema 1.2. | YO, CP OK 01, 02 T OK 01, 02 2 OK 01, 02
OcHoBHBIE [IK 3.2 [IK 3.2 [IK 3.2
NOHSATHS "
onpeeaeHust
U3MEPHUTEIbHOMN
TeXHUKH
Tema 1.3. Oo0mme | YO, CP OK 01, 02 T OK 01, 02 C) OK 01, 02
CBe/leHUA 00 IIK 3.2 IIK 3.2 IIK 3.2
aHAJIOTOBBIX
U3MEPHUTETbHbIX
npudopax
Tema 2.1. YO, CP OK 01, 02 T OK 01, 02 6] OK 01, 02
IIpudopsI [IK 3.2 [IK 3.2 I[IK 3.2
HEMOCPeACTBEHHOM

OLICHKH




Tema 2.2.

Koncrpykuus
npudopoB
HEMOCPeACTBEHHOMI
OLICHKH

YO, CP

OK 01, 02
IIK 3.2

OK 01, 02
IIK 3.2

OK 01, 02
IIK 3.2

Tema 3.1.

HN3mepenne
napaMeTrpoB
3JIEKTPUYECKUX
CUI'HAJIOB

YO, CP
JIPNel, JIPNe2, JIPNe3,
JIPNe4

OK 01, 02
[IK 3.2

JIPNel, JIPNe2,
JIPNe3, JIPNe4,
T

OK 01, 02
[IK 3.2

OK 01, 02
I[IK 3.2

Tema 3.2.

HN3mepenne
napamMerpoB
JIEKTPUYECKHUX
neneu

YO, CP, JIPNeS,JIPNe6,
JIPNe7

OK 01, 02
IIK 3.2

JIPNe5,JTPNe6,
JIPNe7, T

OK 01, 02
IIK 3.2

OK 01, 02
[IK 3.2

Tema 3.3.

HN3mepenne
HHAYKTUBHOCTH,
E€MKOCTH

YO, CP,
JIPNe8,JIPNe9, JIPNel0

OK 01, 02
[IK 3.2

JIPNe8,JIPNeO,
JIPNe10, T

OK 01, 02
[IK 3.2

OK 01, 02
I[IK 3.2

Tema 3.4.
HN3mepenne
MOLIHOCTH,
JHEPruM, 4YacToThl,
(dasbl

YO, CP

OK 01, 02
IIK 3.2

OK 01, 02
IIK 3.2

OK 01, 02
IIK 3.2

Tema 4.1.

Mudposbie

U3MepHUTeIbHbIe
npudopsbI

YO, CP

OK 01, 02
IIK 3.2

OK 01, 02
IIK 3.2

OK 01, 02
[IK 3.2




Tema 4.2.
JJIEKTPOHHO-
JIyuyeBble
npeodpaszoBaresin

YO, CP

OK 01, 02
IIK 3.2

OK 01, 02
IIK 3.2

OK 01, 02
IIK 3.2




3.2 Konupukarop oeHOYHBIX CPEICTB

O yHKIMOHAIBHBIN npusHak | Kox oneHouHOTO cpencraa
OLIEHOYHOTO CpencTBa (Tun
KOHTPOJILHOTO 3a/1aHus)

Y cTHBIN ompoc YO
[TpakTueckas pabora Ne n ITP No n
TectupoBanue T
KonTtponbsHas pabora Ne n KP Nen
3amanus TS camocTosreinprHon | CP
paboThI

- pedepar;

- JOKJIA;

- cooO1IeHue;

- OCCE.

PasHoypoBHeBble 3amaum W 3amaHus | P33
(pacuéTHble, rpaduueckue)

Pabouas TeTpaan PT
IIpoekr IT
Jlemnosast urpa Ity |
Keiic-3agaua K3
3auér 3
JuddepenunpoBaHHbIil 3a4€T 3
DK3amMeH C)




4.3axanns 1151 OLEHKH OCBOCHHUS THCIMILINHEI

JK3aMeHALIMOHHbIE BONIPOCHI

. IlepcrieKTUBBI ~ pa3BUTHS  JJIEKTPOU3MEPUTEIIBHOM TEXHUKH W

AIIEKTPONPUOOPOCTPOCHHUS.
2. I3meputenbHbIA MOCT IEPEMEHHOTO TOKA, €T0 HA3HAYEHHUE U YCIOBUS
PaBHOBECHS.

3. Knaccudukaius MeTOJ0B H3MEPEHHS PA3TUUYHBIX DIICKTPUUYECKUX
BeMIMYMH. CpaBHUTEINIbHASA OLIEHKA UX TOYHOCTH.

4.. CaMmonuiymye mpuoopkl ¢ HETPEPHIBHOM 3anmuchio. X Ha3HaueHue,
MIPUHLIMUII JICUCTBUS,

5. TlorpemHoctTu wu3MepeHuid u npudbopoB. Mx ximaccudukamms.
OnpeneneHre TOTPEMIHOCTH M3MEPEHUM TIPU  NOPSIMOM  METOJE
HEMOCPEACTBEHHOM OLIEHKM U KOCBEHHOM METOJIE U3MEPECHUMN.

6. DIIEKTPOHHBIN octuuiorpad. OCHOBHBIE DJIEMEHTBHI.
OnexkTpoHHONy4YeBass TpyOka. [IpuHIMN MOTydeHHs U300paKEHUS
UCCIIETyEMOr0 TIPoIIEcca Ha 3KpaHe ocuuuiorpada.

7. Knaccel TouHocTH mpubopoB. OmpeneneHue mo KJaccy TOYHOCTH
HauOOoJbIIEeH a0COTIOTHON MOTPEIIHOCTH U MPEAETOB JEHCTBUTEIBHOTO
3HAYEHUS U3MEPSIEMOU BEJIMYUHBI.

8. HMameputenpHble ImyHTH. WX  Ha3HayeHWe, KOHCTPYKIIUS,
XapaKkTEepUCTUKU U pacyeT. (Cxema BKIIOYECHUS HW3MEPUTEIIBHOTO
MEXaHH3Ma C 100aBOYHBIM PE3UCTOPOM.

9. Mepsl snekTpuueckux BenuuuH: Mepa JJC  anexkrpuyeckoro
COMPOTHUBIICHUS], UHTYKTUBHOCTH, EMKOCTH.

10. JloGaBouHble pe3ucTopbl. WX Ha3HaueHHE, KOHCTPYKIIUS,
XapakTepUCTUKH UM pacyeT. (Cxema BKIIOYEHHS W3MEPUTEIBHOIO
MeXaHu3Ma C 100aBOYHBIM PE3UCTOPOM.

11. Knaccudukanus 31eKTpOU3MEPUTENBHBIX TPUOOPOB MO CHUCTEMAM,
CTENEHU TOYHOCTH U JIPYTUM MPU3HAKAM.

12. OpHoda3zHbie U3MEpUTENbHbIE TpaHC(HOPMATOPHI HampsbkeHus. Mx
Ha3HaYeHWE, KOHCTPYKIIMS, OCHOBHBIE TEXHUYECKHE XaPaAKTEPUCTUKH,
cxema BKJIIoUeHHs 0JHO(pa3HOro TpaHchopMaropa B U3MEPSAEMYIO LIETIb
U TIPUCOENHEHUS K HeMy TIpHOOPOB.
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13. OOmas cxema YCTPOWCTBA AJIEKTPOU3IMEPUTEIIBHOTO TMpudopa
HEMOCPEACTBEHHOW OLEHKU MU ero naertanu. Co3gaHue BPalaroLIEro U
MPOTUBOJICUCTBYIOIIETO MOMEHTOB. UyBCTBUTEIBHOCTh M MOCTOSIHHAS
npudopa.

14. Tpexdaszubie usMeputTeabHble TpaHchopMaTopsl HampspkeHus. Ux
Ha3HAYCHUE, KOHCTPYKLHS, OCHOBHBIC TEXHUYECKHE XaPAKTEPUCTHUKH,
cxema BKJIIoueHHUs Tpexa3Horo Tpancopmaropa B U3MEPSEMYIO LIETb U
MPUCOCAUHEHUS K HEMY MPUOOPOB.

15. MapkupoBKa 1 TEXHUYECKHUE XaPAKTEPUCTUKH, YKA3AHHBIC HA IIKAJIE
pruOOpOB.

16. WsmepurenbHble TpaHchopMaTopbl Toka. MXx Ha3HaueHue,
KOHCTPYKIMS, OCHOBHBICE TEXHUYECKHE XapaKTCPHUCTHUKHU, CXEMa
BKJIIOUCHHS TpaHC(PopmaTopa B H3MEPSIEMYIO IEIb U MPUCOCIMHEHUS K
HEMY TIPUOOPOB.

17. TlpubGopsl MarHUTODJIEKTPUUECKON cHuCTeMbl. WX yCTpoiCTBO,
MPUHIMIT JICHUCTBUS, YpPAaBHEHHUS BpAIIAIONIEr0 MOMEHTAa W IIKaJbl,
JIOCTOMHCTBA, HEJJOCTATKU U 00JIACTh IPUMEHEHUSI.

18. TlorpemHoCTH U3MEPUTENBHBIX TpaHCHOPMATOPOB TOKa U
HanpspkeHusa. OrnpeneneHre JIOMyCTUMOTO KOJMYECTBa IMPUOOPOB,
MIPUCOETUHIEMBIX K U3MEPUTEIIHLHBIM TpaHCcpopmaTopam.

19. ITpubopsl 3JIEKTPOMArHUTHON CHUCTEMBI. X yCTpONCTBO, MPUHIUM
JNEUCTBYUs, YPABHEHUS BPALAIOLIET0 MOMEHTA U LIKAJIbI, TOCTOMHCTBA,
HEJIOCTATKH U 00J1aCTh MPUMEHEHHS.

20. DJEeKTpOAWHAMHYECKUW BaTTMETpP. Ero yCTpOMCTBO, IPUHIUII
JNCUCTBHS, YPABHEHUE IIKAJIBI U CXEMA BKIFOUEHHUS B LIENb MTOCTOSTHHOTO
TOKa JJIsl U3MEPEHUs MOIIHOCTU. OrmnpenesieHrue MOCTOSHHOW (1I€HBI
JIeJICHUs]) IIKaJIbl BAaTTMETpA.

21. IIpubopsl 3JIEKTpOAMHAMHUYECKOW cucTemMbl. WX ycTpoHcTBO,
MPUHIUIT JICHUCTBUS, YPAaBHEHUS BpAIIAIOMIET0 MOMEHTAa W IIKaJbl,
JIOCTOMHCTBA, HEJJOCTATKU U 00JIACTh TPUMEHEHUSI.

22. I3amepeHne akTHBHOM MOIIIHOCTH B 11eTH 0JIHO(a3HOr0 IEPEMEHHOIO
TOKa. Cxema BKJIFOUEHH S BIEKTPOANHAMUYECKOTO
(beppoarHaMUUECKOT0) BATTMETPA.

23. ITpubops! heppoaruHaMUYECKO# cucTeMbl. IX yCTpOMCTBO, MPUHIIMIT
JNEUCTBUS, YpaBHEHHUS Bpalllalolllero MOMEHTa M IIKajibl, JIOCTOMHCTBA,
HEJIOCTaTKU U 00J1aCTh TPUMEHEHMUS.

11



24. I3mepeHne akTUBHOM MOIIHOCTH B TpeX(a3HbIX HETSAX EPEMEHHOTO
TOKa METOJIOM JBYX BaTTMETPOB.

25. ITpubopsl d51eKTpoCcTaTUUECKON crucTeMbl. MIX yCTpOUCTBO, IPUHIIUIT
JEUCTBUS, YPABHEHHUS BPAIIAIOIIETO0 MOMEHTA M IIKalbl, JIOCTOMHCTBA,
HEJIOCTaTKU U 00JIaCTh MPUMEHEHUS.

26. Tpexdazubie BaTTMETPbI (PEepPpOIMHAMUYECKON cCUCTEMBI. X cxembl,
YCTPOMCTBO M BKJIIOUEHUE B UETHIPEXIIPOBOJHYIO Tpex(da3HyI IIEMb
IIEPEMEHHOT0 TOKA ISl U3MEPEHUS AKTUBHOW MOIIIHOCTH.

27. IlpuOopsl BBIIPSMUTENIBHON cuUCTeMbl. X yCTpPOMCTBO, MPUHLIMI
JIEUCTBUsI, YPABHEHUS BPAILAIOLIET0 MOMEHTA U LIKAJIbI, JIOCTOMHCTBA,
HEJIOCTATKU U 00J1aCTh MPUMEHEHHS.

28. I3mepeHne akTUBHOM SHEPIrUU B LIEMSAX OJHO(DA3HOTO MEPEMEHHOTO
Toka. OgHO(a3HbIN UHIYKIITMOHHBINA CYETYUK, €70 YCTPOMCTBO, IPUHIIUIT
JCUCTBUS U CXEMa BKIIFOUCHUS B 1IETIb.

29. IIpubopsl >JAEKTPOHHON cuUCTEMBbl. NX yCTpOWCTBO, NPUHIIUI
JIEUCTBUSI, YPABHEHUS BPALIAIOIIET0 MOMEHTA U LIKAJIbI, JIOCTOMHCTBA,
HEJIOCTAaTKH U 00J1aCTh IPUMEHEHHMUS.

30. M3mepeHue akTUBHOM 2HEPruu B Tpex(dazHOU IENu MEePEMEHHOTO
TOKa JIByX3JIEMEHTHBIM WHIYKIIMOHHBIM CYETYUKOM. Ero ycTporcTBO,
MIPUHIIUIT ICMCTBUS U CXEMA BKJIIOUYCHUS B LICTIb.

31. Hudposeie npubopsl. CTPYKTYpHBIE CXEMBbI, MPUHIMUI JCHCTBUS,
JOCTOUHCTBA U HENOCTATKHU.

32. 3MepeHne akTUBHOW HEPru B Tpex(a3zHOW LeNu MEPEMEHHOTO
TOKa TPEXIIEMEHTHBIM HHAYKIIMOHHBIM CUETYMKOM. ETO yCTpOWCTBO,
IIPUHIUII IEMCTBUSA U CXEMA BKJIIOUYECHUS B LIETb.

33. Ilopsmok u cxema MPOBEPKH TEXHUYECKUX aMIEPMETPOB HA
COOTBETCTBUE KJIACCY TOYHOCTH.

34. U3MepeHue 3JIEKTPUUECKON SHEPruu B IIEMAX IMOCTOSHHOIO TOKAa.
OnekTpoaguHaMuueckuii W eppoAMHaAMUYECKH  cueTuMku. Ux
YCTPOWCTBA, NPHUHIMUI JCHCTBHS M CXEMa BKIIOYEHUS B IENb Ha
AJIEKTPOINOABHKHOM COCTaBE.

35. Tlopsimok ®M cxemMa MNOpPOBEPKH TEXHUYECKUX BOJIBTMETPOB Ha
COOTBETCTBHUE KJIACCY TOYHOCTH.

35. sMepeHnue peakTUBHOM HEPTUM B LETSIX TPpeX(Pa3HOro TOKA.

36. MarHuTO3NEKTPUYECKNN TaJlbBaHOMETP IOCTOSSHHOTO TOKa. Ero
HA3HAYCHUE, IPUHIIUIL ICUCTBUS U YCTPOUCTRBO.
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37. U3mepenue kod(phuiimeHTa MOIHOCTH B IIEMAX IMEPEMEHHOr0 TOKa.
DnekTpoauHAMHUYEeCKUM (pazoMeTp oaHO(A3HOTO TOKA, €T0 YCTPOKCTRO,
MPUHIINI JCHCTBUS U CXeMa BKIIFOUCHUSI.

38.Knaccudukanus sIEKTPUUESCKUX COMNPOTUBICHUN IO BEIMYMHE H
METOJNUKE U3MEPEHUM.

39. H3mepenme  4YacTOThl B  LENSAX  IMEPEMEHHOTO  TOKA.
DJIEKTPOJIMHAMUYECKUA YaCTOTOMETP, €ro yCTPOMCTBO, MPHUHIIHUI
JICUCTBHS U CXEMa BKIIFOUCHUSL.

40.13mepeHue CpelHUX COMPOTHUBJIEHUA KOCBEHHBIM METOAOM (MHpH
MOMOIIY aMIIEPMETPA U BOJIBTMETPA).

41. H3mepeHune  CONPOTUBIECHHUS  OJAHOIO  NPOBOJAA  JIMHUM
U3MEPUTEILHBIM MOCTOM MOCTOSHHOIO TOKa. Cxema nu3MepeHusl.

42. V3mepeHue MalbIX CONPOTUBICHHN KOCBEHHBIM METOJIOM (MpH
MOMOIIY aMIIEPMETPA U MUJLIUBOJIBTMETPA).

43. I/I3MepeHHe ACUMMCTPHUHU I[ByXHpOBOI[HOfI OCIIn MOCTOM
IIOCTOAHHOI'O

TOKa.

44. VI3MepeHue CpeaHuX CONMPOTUBICHUN OJIMHAPHBIM U3MEPUTEIbHBIM
MOCTOM Ha MOCTOSSHHOM TOKe. [IpuHIMnuanbpHas cxema U yCIOBHUE
pPaBHOBECHS MOCTA.

45. 3mepeHune CONpPOTUBIICHUS U30JISILIUN JIMHUU MOCTOM MOCTOSIHHOTO
TOKA.

46.YCTpONCTBO U CXEMbI OMMETPOB C OJHOPAMOYHBIM U3MEPUTEIHHBIM
MEXaHU3MOM, HX TMPUHLMUII JCUCTBUS W BBINOJHEHUE W3MEPEHUMN
COIIPOTUBJIIEHUN OMMETPAMHU.

47. OnpeneneHue pacCcTOSIHUS IO MECTa KOPOTKOTO 3aMBIKaHHsI MPOBOJIA
c 3emiield (MecTo MpoOOS H3OJNSIUU) ABYXINPOBOJHON JIMHUM TIPU
MTOMOIIY U3MEPUTEITHHOTO MOCTa

48. VYcTpoHCTBO W  CXeMa  JIOTOMETPUYECKOTO  MEroOMMETpa
(mocnemoBaTenbHasi cxemMa oOMMeETpa - Joromerpa). Ero mnpunHinun
JIEVUCTBUS BBIMIOJTHEHUE U3MEPEHUN METOMMETPOM.

49. OnpeaeneHrue pacCTOSHUS IO MeCTa 0OphIBa KUJT B KaOEJI€ MOCTOBBIM
METOIOM.
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50.1U3Mepenre OONBIIUX COMPOTUBICHUN METOJAMHU BOJIbTMETpPA H
3aMEIICHUA.

51. TepMonnekTpruueckue npeodpa3zoBaTed HEIJICKTPUUECCKUX BEIUINH
B DJICKTPUUYECKHUE, UX TPUHIUN JCUCTBUS U IIPAKTUYECKOE TPUMEHEHHE.

52. OCoOEHHOCTH HM3MEPEHHUS COMPOTHUBIICHUN 3a3eMiieHus. M3mepenus
COIIPOTHBIICHUM 3a3€MJICHUS C TIOMOIIBIO aMIIEpMETpa U BOJIbLTMETPA.

53. WuaykiyoHHBIE IIpeoOpa3oBaTeId HEANCKTPUUYSCKHUX BEIWYUH B
AICKTPUUYECKUE, MX ITPUHIIUII JICHUCTBHUS U IPAKTUUECKOE PUMEHEHHUE.

54. 3MmepeHne WHAYKTUBHOCTH U €MKOCTH KOCBEHHBIM METOJ0M (IpHU
MOMOIIY aMIIEPMETPA U BOJIBTMETPA).

55. PeocrarHbie mpeoOpa3oBaTeld HEIJICKTPUUCCKUX BEIWYHH B
AJIEKTPUYECKUE, UX MIPUHLIMII ICUCTBUS U MPAKTUYECKOE PUMEHECHUE.

56. N3mepeHne B3aMMHOW WHAYKTUBHOCTHM KOCBEHHBIM METOJOM (IpU
MOMOIIY aMIIEPMETPA U BOJIBTMETPA).

57. Knaccubukauus TeIeU3MEPUTEIbHBIX CcHUCTEM. lIpuMeHeHue
TEJICU3MEPECHUI Ha KEJIE3HOJOPOKHOM TPAHCTIOPTE.

58. HSMGPGHI/IC B3aMMHOM HHAYKTUBHOCTH MCTOJOM COI'NTACOBAHHOI'O U
BCTPCHHOI'O BKIIFOYCHHA KATYIICK.

59. LudpoBbie BOABTMETPH MOCTOSIHHOTO M MEPEMEHHOIO TOKa, MX
CTPYKTYPHBIE CXEMBI, TPUHLIMI ACHCTBUS, IPUMEHEHHUE.

KOHTpOJI]/IpyeMI)Ie KOMIICTCHIIN U

OK.01 Beibupate crocoObl pemieHus 3afad npodhecCHOHANbHOU NEATEIbHOCTH
MPUMEHUTENILHO K Pa3IUYHBIM KOHTEKCTaM

OK.02 Hcnonbs30BaTh COBPEMEHHBIE CPECTBA MMOMCKA, AHAIN3a U UHTEPIPETALINU
uHdpopmaruu U WHQPOPMAIMOHHBIE TEXHOJIOTHMHM JUIsl BBITIOJIHEHUS  3aj]ia4y
1po(hecCHOHATIBHOM e TENbHOCTH

-npo¢eccuoHaIbHBIE:

[1K3.2 W 3mepsTh © aHaIU3UpOBATh MapaMeTphl MPUOOPOB U  YCTPOMCTB
CUTHAJIM3AIINH, [ICHTPATU3alUU U OJIOKUPOBKH

B pe3ynbrare OCBOGHHSI TPOrpamMmbl Y4eOHOM AMCIUIUIMHBI peau3yeTcs
nporpaMma BOCHHMTAHMS, HampaBlieHHas Ha (OPMHUPOBAHUE  CIEAYIOLIUX
JMYHOCTHBIX pe3ynbTaToB (JIP):

- 3a0oTsAmuMicsS O 3alluTe OKpY)KAroUed cpeabl, COOCTBEHHOM U Uy»XKOH
0e30MacHOCTH, B TOM YKciie HU(POBOIL;

- T'oroBHOCTH 0Oyu4aroerocss COOTBETCTBOBATh OXUIAHUSAM paldoToJaTENeH:
OTBETCTBEHHBIN COTPYAHUK, TUCIUTLTHHUPOBAHHBIN, TPYAOTIOOMBHIN, HalleTICHHBIH
Ha JIOCTIDKCHHUE TIOCTaBJICHHBIX 3a7a4, 3(PQPEeKTUBHO B3aUMOJCHCTBYIONIUN C
YJI€HAaMU KOMaH/bl, COTPYIHUYAOLIUN C JPYTUMH JIFOJAbMU, TPOEKTHO MBICIISIIUN;
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- CrocoOHBI K TEHEPUPOBAHWUIO, OCMBICICHHUIO W JOBEICHHUIO 0 KOHECYHOU
peanu3anuu mpeiaraéMblX HHHOBAIUM;

- IlposBnsgromuii cnOCOOHOCTH K HENPEPHIBHOMY pa3BUTHUIO B 00JaCTH
po(ecCHOHANIBHBIX KOMITIETEHIINI U MEKIUCIUIITMHAPHBIX 3HAHUU.

dopMoil aTTecTaluy 1Mo yueOHOM NUCIUILTMHE SBIISETCS SK3aMEH

KPUTEPUU OLUEHKA
Ouenka Kpumepuu
«OTIINYHO OTBeT Ha TEOPETHYECKUH BOIPOC BEPEH U
JIOCTaTOYEH MO0 00bEMY, 00BICHEHHE Ka4eCTBEHHOMN
3a7a4l HE COAECPKUT IMPOTUBOPEUMM, pacuE€THaA
3aJlaya penieHa u opopMiieHa BEPHO.
«XOpOILIO» OTBET Ha TEOPETUYECKUH BOMPOC BEPEH, HO HE

JIOCTATOYEH 10 00BbEMY, OOBSICHEHHE KaueCTBEHHOM
3alaydl  HE COJEPKUT SBHBIX IPOTHBOPCUUH,
pacu€THas 3ajja4a penieHa u opopmiieHa BEpHO, HO
UMEEeT TMOTPEIIHOCTH B pacuérax, HETOYHOCTH,
HEJI0OpaOOTKH B OPOPMIICHUH.

«KYOOBJICTBOPHUTCIBHO»

OTBeT Ha TECOPETUYECKUN BOIPOC COCTABIISIET /IO
50% marepuana, Ipu peluIeHUH pacyETHOW 3aJauu
HET BBIYMCIICHUS PA3MEPHOCTH, WJIA HETIPABUIIbHBIN
MAaTEMATUYECKUN pacu€T, WM 3ajada JOBEICHA
TOJBKO 10 (PU3UYECKOT0 PEIICHUSI.

CHCYIOBJICTBOPUTCIILHO»

Bepno BemosniHeHo menee 50% o0bEMa 3amaHus,
HET 3HaHUS (UBUYECKUX 3aKOHOB, OTCYTCTBYET
pEILICHUE PACUETHBIN 3a1a4H.
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JlabopaTtopHblie padoThI

Jlabopatopnas pabota Nel
Ilenp paO®oThl: 3HAKOMCTBO C MPUOOpPAMM Ui PETUCTPALUU DIEKTPUUECKUX
CUTHAJIOB.
XoJ paboThI:
1. O3HakoMHTbCs ¢ PabOTOM 3IIEKTPOHHO-JIy4EBOI0 ocuusuiorpaga;
2. Honyuuts 3amanue y nmpenogasatesns (popma 1 4acTOTa CUTHAJA);
3. 3apucoBaTh OCIIIIJIOTPAMMY H 3aIIUCaTh MaclITad KOOPAMHATHOMN CETKH;
4. OnpenenuTh amIUIMTYly, pa3max, HEpUOJ M YacTOTy 3JJIEKTPUYECKOIrO
CUTHAaJa;
5. O003HaunTH Ha OCLIJIJIOTpaMMe OCHOBHBIE XapaKTEPUCTHKU
AIIEKTPUUECKOTO CUTHaja (aMIUIUTYAY U IIEPHUON);
Cnenatpb BbIBOJIBI 110 padoTe.
3aKI0YeHueE.

N

JlabopaTtopHas pabota Ne2

[lenb pabGoOThHI: 3HAKOMCTBO € YCTPONCTBOM 3JEKTPOHHO-JTyYEBOTO OcLuIiorpagda
C1-65

Teopernueckas 4acCTh:

B TexHuueckux oTpacisix 3HaHUi TepMuH "curHan” (signal, OT JaTHHCKOTO signum
— 3HAaK) OYEHb YacTO HCIIOJB3YeTCS B IIMPOKOM CMBICJIOBOM Juama3zoHe, 0e3
COONIOICHNS CTPOTON TepMHUHONOTHH. [0l HUM MOHUMAIOT M TEXHUYECKOE CPEICTBO
UIA  Tiepenavd, OOpaimieHUsT W HMCIOJb30BaHUS HMH(POpPMAIMM — DJICKTPUUYECKUH,
MAarHUTHBIA, ONTHYECKUN CUTHA;, U (PU3UYECKUI Mpoliecc, MpeACTaBIIONMNA coOoi
MaTepHaIbHOE BOILIONIEHUE MHPOPMAIIMOHHOTO COOOIIECHUS — U3MEHEHUE KaKOT0-JIH00
napameTpa  HocutTeds — uHopmanuu  (HAmpsDKEHHWsS,  YacTOThI,  MOIIHOCTH
AIIEKTPOMATHUTHBIX KOJIEOAHU, MTHTECHCUBHOCTH CBETOBOTO IMOTOKA U T.11.) BO BPEMEHH,
B MPOCTPAHCTBE WJIM B 3aBUCHMOCTU OT M3MEHEHHUS 3HAYEHUN KAKUX-THOO NIPyrux
apryMeHTOB (HE3aBUCUMBIX MEPEMEHHBIX ); M CMBICIIOBOE COJIEP)KaHKUE OMPEICTICHHOTO
(Gu3MUeCKOro COCTOSIHUSI WJIM TIpoliecca, Kak, HampuMep, CHTHajbl cBeTtodopa,
3BYKOBBIE MPEAYIPEKIAIOIINE CUTHAIBI U T.11. Bce ATH MOHATHS 00beTUHSIET KOHEUHOE
Ha3HAYEHWE CUTHAJIOB. DJTO OMpEICNICHHBIC CBEACHUS, COOOIIeHUs, nHhOpMaIUs O
Kakux-1u00 TMporeccax, COCTOSHUAX WU (U3NYECKUX BEITUYMHAX OOBEKTOB
MaTepuaIbHOTO MHUpa, BBIpAKEHHBIE B (popme, ymoOHOU i mepenad, oOpabOTKH,
XPaHECHHSI M HCTIOJIb30BAHMS 3TUX CBEJCHUH.

Haubonee pacnpocTpaHeHHOE MPEACTABICHUE CUTHAIIOB — B AJICKTPUUYECKOM hopme
B BHJIC 3aBUCUMOCTH HamnpspkeHust oT Bpemenu U(t).

C mnoHATHEM CHUTHaJla HEPa3pbIBHO CBS3aH TEPMUH PETUCTPAllUd CHUTHAJIOB,
HCIIOJIb30BaHNE KOTOPOTO TAaKXKE IMIMPOKO M HEOJHO3HAYHO, KaK U CaMOTro TEpMHUHA
curtasl. B nanGonee o01iemM cMbICTE MO 3TUM TEPMUHOM MOXKHO MOHUMATh OTICPAITHAIO
BBIJICJICHUS CUTHAJIa U ero mpeoOpa3oBaHusi B GopMy, yAOOHYIO ISl JTabHEUIIETO
HCIIOJTH30BAHUS.
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DNEeKTpUYECKUd CHUTHAN SBISeTCS (YHKIMEH BPEMEHU H  XapaKTepHU3yeTCs
BPEMCHHBIMU M aMILTUTYIHBIMU TTapaMeTPaMH.

BBIAETSAIOT ClIey OIINe TUTTBI CUTHAJIOB:

. aHajoroBpli curHan (analog signal) sBISETCS HeNpepbIBHOW (PYyHKIIMEH
HETPEPBIBHOTO apTyMEHTa, T.€. ONPEAeIieH s JIFoO0TO 3HAYCHUS apTyMEHTOB;

. JTUCKpeTHBIN curHai (discrete signal) Mo CBOMM 3HAYECHMSIM TaKXKe SIBIIACTCS
HETPEePBHIBHON (PYHKIHMEW, HO OMpEeACNIEHHOW TOJBKO IO JUCKPETHBIM 3HAYCHUSIM
apryMeHTa;

. mudpoBoit curHan (digital signal) kBaHTOBaH MO CBOMM 3HAYECHUAM H
IUCKpeTeH mo aprymeHTy. Ilo cymecTBy, mU(ppPOBOil CUTHAT MO CBOMM 3HAYCHHSIM
aBisieTcs (OpMaIN30BaHHON Pa3HOBHUIHOCTHIO TMCKPETHOTO CUTHANIA.

XoJ paboThI:

1. VYBUAETh YETKUM CUTHAJ HA SKpaHe ocuuiorpada;

2. W3meputh aMIUIUTY Ay ¥ pa3Max 3JIEKTPUUECKOT0 CUTHaA (HaIPSKEHUs );
3. 3aKIIIOUueHHE.

JlabopaTtopHas pabota Ne3

[{enb paGoThl: MpHOOpPETEHNE MPAKTUUYECKUX HABBIKOB ONPEICIICHUS MMapaMeTpOB
AIEKTPUYECKOr0 CUTHAJa

Teopernueckas YacTh:
Curnan xapakTtepuszyercs psaoM mapameTpoB. B mepBoM cilydae €IMHCTBEHHBIM
napamMeTpoM CHUTHajla sBJSieTCS ero  ypoBeHb. CHHYCOMAQIBbHBIA  CHTHAJ
XapakTepu3yeTcsi CBOEM aMIUTUTYAO0M, (pa3oif, YacCTOTOM, TMOCIEAOBATEIBLHOCTh
MMITYJIbCOB — aMIUIUTY0M, (pa3oil, 4acTOTOU, IMMPHUHON UMITYJILCOB WM KOMOUHAILIMEH
MMITYJIbCOB Pa3JIMYHOTO YPOBHS B T€YEHHUE ONPEEICHHOTO MPOMEKYTKA BPEMEHHU.

OCHOBHBIMM TapaMeTpamMl H3MEHSIOIIHUXCA BO BPEMEHH CUTHAJIOB SBISIOTCS
(pucynoxk 24):

. amruintyna (A) — HauOosblllee 3HaYeHUE, KOTOpPOe MPUHUMAET CUTHAJ WIN
MaKCHUMaJIbHOE 3HAYEHUE W3MEHEHUS NEPEMEHHOM BEJMYMHBI OT CPEIHETO 3HAYECHUS
(o monynto);

. MakcUMalbHOE 3HadeHue curHana (XMAX)— HauOosblliee MTHOBEHHOE
3HaY€HHUE CUTHaJIa Ha MPOTSHKEHUH 33JJaHHOTO MHTEpBaJla BPEMEHU;

. MUHUMaJIbHOE 3HaueHue curHana (XMIN)— HauMeHblllee MIHOBEHHOE
3HaYeHHNE CUTHAJIa HA MPOTSHKEHNH 3aJ]JaHHOTO WHTEpBaJia BPEMEHU;

. pa3Max (R) — pa3HOCTh MEKIy MAKCUMAIIBbHBIM U MUHUMAJIBHBIM 3HAUYCHUSIMU
CUTHaJa Ha MPOTSHKEHUH 33IaHHOTO MHTEPBala BpEMEHHU;

. qactoTa (f) — XapakTepHCTHKa DJIEKTPUYECKOTO CHUTHAja, paBHAs YHCITY
TIOJTHBIX IMKJIOB, COBEPIIIEHHBIX 32 IUHUILY BPEMCHH,

. nepuo (7) — BenuurHa, 00OpaTHas 4acToTe;

. CKB&XXHOCTb CHUTH&J]a — BEJIMYMHA, paBHAs OTHOUICHHIO IEpUOAA
UMITYJIbCHOTO CUTHAJIA K €r0 JJIUTEIbHOCTH

Xom paGoThI:

2.1. Ins nmpoBeAeHUS U3MEPEHUSI pa3Maxa BBITIOJTHUTE CIEAYIONIUE ONEpalUu:
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N
2.1.1) nonaiiTe CUTHAII HAa THE3/10 « VS ycunurens Y

2.1.2) ycranoBute nepekitouatenb «BOJIBT/AEJL» Tak, yToObI CUTHAT Ha 3KpaHe
ocrmuiorpada 3aHUMal TSATh JEICHHM;

2.1.3 ) ycTaHOBHUTE TYMOJIEp « ~ ; ~ » B IOJOXKEHHUE « ~ ».

2.1.4) pyuxoit «YPOBEHb» ycranoBute ycroitunBoe n3o0paxkeHue. Y CTaHOBUTE
nepekirodatens « BPEMS/JIEJL» B nonoxxeHue, mpu KOTOPOM Ha dKpaHe HaOIroaeTcs
HECKOJIBKO TIEPUOJIOB HCCIIEAYEMOTO CUTHAIIA;

2.1.5) ycraHoBUTE pyUYKy « J » TakK, 9TOOBI HIDKHUI ypOBEHBb CUTHAJIa COBIAJAI C
OJIHOM M3 HKHUX JIMHUM CETKH, a BEpXHUN YPOBEHb HAXOAWJICS B Mpejenax padouei
4acTH 3KkpaHa. Pyukoit « <> » cMecTuTe n300paxeHue TakuM 00pa3oM, 4TOObI BEpXHUHN
YPOBEHb CUTHAJIa HAXOAMWJICS Ha LIEHTPAIbHOU BEPTUKAIBHON JTMHUM (PUCYHOK 27;

2.1.6) u3MepbTe pacCTOSHUE B JEICHUSAX MEXIYy KpalHMMHU TOYKaMH pa3Maxa
curnana. Pyuka «ITJIABHO» noimkHa ObITh yCcTaHOBJIEHA B OJI0KeHUE ¥ ».

Ilpumeuanue. ITOT METOA MOKET OBITh UCIIOJIB30BAH ISl U3MEPEHUS HAPSIKEHUS
MEXIy JBYMs JHOOBIMU TOYKAMH CUTHAJa, a HE TOJIBKO MEXKy MHUKaMH (pa3Maxa);

2.1.7) yMHOXbT€ paccTOSIHUE, U3BMEPEHHOE B YCJIOBHBIX €UMHUIIAX (JICJICHUSIX), HA
nokazanue nepexmnrovarens «BOJIBT/IEJLy.

2.1.8.)3akmrouyeHue

JlabopaTtopHas paborta Ned

[ens padoThi: U3MepUTh NEPUOJ] M pACCUUTATH YACTOTY IECKTPUUECKOTO CUTHAIIA

Teopernueckas 4acThb:

3anoMHUHAIOIINE YJIEKTPOHHO-TYUYEBbIE OCHUIUIOrPA(bl UCTOIB3YIOT CIICIIHAIBHBIC
3alIOMHUHAIOIINE TPYOKH, KOTOPHIC TMO3BOJISIIOT COXPaHATh Ha OIPEACICHHOE BpEMs
HCCJICAyEeMbIN CUTHAJ, B TOM YHCJIC OJHOKPATHBIN, JJISI HAOIIOJACHUS, PETUCTPAIIUN H
nanpHeen ero o0pa0oTku. OCHOBHBIMU XapaKTEPUCTHUKAMHM 3allOMHHAIOIIUX
ocrmuiorpadoB  SABJISIOTCS ~ MaKCUMalbHas  CKOPOCTh  3allUCH M BpeMs
BOCIIPOU3BEICHUS, KOTOPBIE OMPEICISIOTCS, B OCHOBHOM, KOHCTPYKITHUEH AJIIEKTPOHHO-
nydeBor TpyOku. IIpmmepamu TaHHOTO THITA 3JIEKTPOHHO-JIYYEBBIX OCITHILIOTpadoB
ciyxkat monenu C8-13, C8-15.

[I1poKONOIIOCHBIE DIEKTPOHHO-TTyUYEBbIE OCHUIUIOrpadbl MpeaHa3HAYEHBI IS
ocmorpadupoBaHusl KOPOTKHX HMITYJIBCOB (C JJIMTEILHOCTHIO (DPOHTOB MEHeEe
15HC) W UCMONB3YIOTCS B PEKUME PEATLHOTO BPEMEHH WM C TpeoOpa3oBaHUEM
BpeMeHHOTO MacmTaba. [l perucrtpanuu CUTHAJIOB HAHO- W THUKOCEKYHIHOM
JUTUTEITEHOCTH MIPUMEHSIOTCS CrieIuaabHbIC KOHCTPYKITUH CKOPOCTHBIX
ocmmorpadoB Ha TpyOkax Oerymieil BOJIHBI, OOJAJArONIMX IIUPOKONW MOJIOCOM
NPOIYCKaHWsI ¥  TIOBBIIEHHOW  YYyBCTBHTEIBHOCTHIO. K  IIMPOKOMOJIIOCHBIM
octorpadam otHocutes mozenb C7-15 ¢ monocoit nponyckanus SMI .

CtpoOocKonmUYeCKre IEKTPOHHO-TyYEBbIC OCHUUIOTPA]BI MO3BOJISIOT MOJIYYHTh
N300paKCHUE HWMITYJILCOB HAHO- M MUKOCEKYHIHOW JJTUTEIHHOCTH, MAJIbIX YPOBHEH
(menee 0.1 B) B peanbHOM MaciiTabe BpeMeHu. J[Jis moTydeHust TaKoro u300paskeHUs
UCIIOIb3YEeTCS CTPOOOCKOMYECKUM METOI, COYeTarOUN OOJIBIITYIO
IITUPOKOIIOJIOCHOCTh M BBICOKYI) UYBCTBUTEIBHOCTh MPHU OCHWIIOTPapUPOBAHUH
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MOBTOPSIIOUINXCA HMITYyJIbCOB. Ilpu 3ToM B cTpoOocKomMuUeckux ocuuuiorpadax
UCIIOJIB3YIOTCS ~ OOBIYHBIE  AJIEKTPOHHO-Iy4deBble  TpyOku. IlpumepoM  Takux
octmorpadoB ciryxut mojaens C7-13.

CrienmanbHbIe JJIEKTPOHHO-JIyYEBbIE OCIMIUIOrpadbl IpeHa3HAYEHBI JJI5 LIEJIEBOTO
NpUMEHEHUS (TEJICBU3MOHHBIE U3MEPEHUS, I CUCTEM aBTOMATUYECKOIO KOHTPOJIS U
yOpaBiI€HUs W [Jp.). 3a CYET CHIDKEHUS YHUBEPCAJIBHOCTH (Cy)KEHHs Kjacca
UCCJIEyEMBbIX CHTHAJIOB) CIEHHUAJIbHBIE JJIEKTPOHHO-JIYYEBBIE  OCIHILIOTpadbl
00JaaloT JyYIIMMH TEXHUYECKUMHU XapaKTePUCTHKAMHU IO CPABHEHUIO C APYTHUMHU
TUTIAMU  3JIEKTPOHHO-TYYEBBIX OCIIILIOrpadoB: OONBIION MOJOCON MPOIMyCKaHus,
00JIBIIIOIN TOYHOCTHIO U3MEPEHHUSI U JIP.

B nmocnemHee BpeMsl IIMPOKOE pacHpOCTpaHEHHE MOIYYHIW U(POBBIE
ocuusuiorpadbl, MOCTPOCHHbIE Ha 0a3e OAHOKPUCTAIBHBIX MHUKPOKOHTPOJUIEPOB.
Hudposbie  ocummtorpadbl  coYETarOT B ceOe  IMOJIOKHUTENbHBIE  KayecTBa
BBIILICTIEPEUNCIIEHHBIX THUIIOB 3JIEKTPOHHO-ITy4eBbIX ocuuiuiorpagos. U, kpome Toro,
UMEIOT LIEJIBIN P JPYTUX CEPBUCHBIX U TEXHUUYECKUX MPEUMYIIECTB Mepel OOBIYHBIMU
octiorpadamMu.

XoJ paboTHI:

1.0. Jlns wu3MepeHus [UIMTEIbHOCTHM CHUTHaja MEXIy JBYMs €ro TOYKaMu
IPOU3BEIUTE CIEAYIOLINE ONEPaINU:

1.1) mogaiiTe cUrHam Ha THE3/0 « ¢ » ycunurens Y

.1.2) ycranoBute nepekitouarens «BOJIBT/AEJL» B Takoe mojoxeHHE, YTOOBI
M300paKEHHE Ha HKPaHE COCTABJISIIO OKOJIO 5 JCJICHHUI;

.1.3) pyukoit «YPOBEHDb» ycTtanoBuTe ycToiiunBoe n300pakeHue;

.1.4) ycranoBute nepexitouatenb «BPEMS/JIEJL» Ha HamOOmbIIyI0 CKOPOCTH
pa3BepPTKH, MPU KOTOPOU PACCTOSHUE MEXKIY ABYMS U3MEPSIEMBbIMU TOYKaMH OyJeT
MEHbIIIE 8§ JeleHuM, T. K. BO3MOXXHA HEJIMHEWHOCTh H300pa)K€HUs B TMEPBOM U
MOCJeAHEM JICTICHUH IITKAJIbI;

1.5) pydkoii «  » mepeMecTuTe M300paKeHUE, YTOOBI TOUKH, MEKIY KOTOPBIMHU
U3MEpSeTCs BpeMsi, HaXOAWINCh HAa TOPU3OHTAIBHOU IEHTPAJIbHOU JINHUH;

1.6) py4Ko# « <> » yCTaHOBUTE N300paKEHUE TaK, YTOOBI TOUKU, MEKY KOTOPBIMU
M3MEpSeTCs BpeMsi, HaXOAWINCh B MIpejieiaX BOChbMU IIEHTPAJIbHBIX JICJICHUN CEeTKHU;

.1.7) u3MmepbTe TOPU3OHTAIBHOE PACCTOSHHE MEXKIYy H3MEPSIEMBIMH TOYKAMU
(Pucynok 28). Pyuka «ITJIABHO» nepexmouarens «BPEMS/JIEJL.» nomkHa OBITH
YCTaHOBJIEHA B MOJIOKEHUE « ¥ »;

1.8) ymHOXbTE paccTosiHuE, U3MEpeHHOE B 11.3.1.7 Ha MoKa3aHue MepeKIrYaTes
«BPEMSI/IEJL»;

1.9) 3akmrouenue.

JlaGopatopHas pabota Ne5
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[lears paboThl: W3ydYeHHE CPEACTB W METOJMOB M3MEPEHHUS TapaMeTpoB
ANEKTPUUYECKUX LIENEN; OLIEHKA PE3YIbTATOB U MOTPEIIHOCTEN N3MEPEHU.

XoJ paboTHI:

1. O3HaKOMHTBCS CO CPEACTBAMM HM3MEPEHHUU MMAapaMETPOB AIIEKTPUUECKUX
nenei B 1abopaTopHoOi paboTe U COOTBETCTBYIOIIMMU MHCTPYKIUSIMU MOJIb30BaTENEH.
[Tonyunts y mnpenojaBaTedsi KOHKPETHOE 3aJaHUE IO HCIOIb3YEMBIM CpPEICTBAM
U3MEpPEHU U 00bEKTaM U3MEPEHHUIA.

2. N3mepuTh W OLEHUTHh  MOTPEHNIHOCTH  PE3YJIbTATOB  U3MEPECHUM
COTIPOTUBIICHUSI PE3UCTOPOB, BCTPOCHHBIX B JaOOPATOPHBIN MOIYJb, CIEIYIOIIMMHU
npubopamu:

o MU3MEPUTEIIEM UMIIeIaHCca («U3MEPUTENIEM UMMHUTAHCAY),

o YHUBEPCAIbHBIM 3JIEKTPOHHBIM BOJBTMETPOM B PEXKHME H3MEPEHUS
CONPOTHUBJICHUS,

o YHHUBEpPCaJIbHbIM LU(POBOM BOJBTMETPOM B PEXKHUME H3MEPEHUS
CONPOTHUBJICHUS,

o KOMOMHHPOBaHHBIM MarHUTO3JIEKTPUIECKUM U3MEPUTEIEHBIM

npruOOpOM (TECTEPOM) B PEKUME U3MEPEHUST COMPOTUBIICHUS (PEKUME OMMETPA).

[TorpemHocT  pe3yibTaTOB M3MEPEHUH  OLIEHUTHh HEMOCPEACTBEHHO IPHU
BBITIOJIHEHUHM paboOThl MO HMEKIIMMCS B JIA0OPATOPUM  METPOJIOTUYECKUM
XapaKTEPUCTUKAM HCIOJIb3yeMbIX CPEICTB u3MepeHuid. [IpoBecTr cpaBHUTEITHHBIH
aHAJIN3 TIOJIYYCHHBIX PE3yJIbTaTOB.

3. N3meputy emkocTh C MW TaHreHC yIyia MNOTEPh tg KOHIEHCATOpA,
WHIYKTUBHOCTb L M MOOpPOTHOCTH () KAaTYIIKA  HW3MEPUTEIEM  HMMIIEJaHca IO
napajyieIbHOM W TIOCTEAOBATEIbHON CXeMaM 3aMEIICHUS; OICHUTHh TOTPEITHOCTH
pe3yJIbTaTOB U3MEPEHUI

4. 3aKIIFOueHUE

JlabopaTtopHas pabota Ne6

[ens pabotsl: HayunuTbest u3MEpsITh COMPOTUBIICHUE C TIOMOIIBI0 MOCTa Y UTCTOHA;
npoBepuTh  (GOpMyJBl  MOCIAEAOBATENIBHOTO M MapaJljIeIbHOTO  COCIUHEHUS
IIPOBOJIHUKOB.

TeopeTnueckas 4acTh:

PabGouue hopmybl:

RxB = Rnnm:Rx3+RxE R — R"l. R":
m 2) Bk (3)
R, 1'II:_1
2 (1)
I'ne R M — COIIPOTHUBJICHUC, HOI[O6paHHOC Ha Mara3mHe

CONpOTHBICHME, 't 1 2 IIMHBI  COOTBETCTBYIOIMX U4  peoxopma; FxilRax
U3MEHSIEMBIC COITPOTUBIICHUS.

Xom paGoThI:

1. CobupaeM AIEKTPUUECKYIO 11eTb, KaK Moka3aHo Ha Puc.l, moakmouas ogny

13 HEN3BECTHBIX COMPOTUBICHHIT (Harpumep, 1t
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2. [Tocne mpoBepku cxeMbl 1a0OPAHTOM, 3aMbIKaeM KJIIOU S.
3. [Tonbupaem Takoe compoTHBIEHHE Ha MarazuHe P-33, yToOBI cTpenka
raJlbBaHOMETpa ycTaHOBUIIAch Ha (. 3anuceIBacM IMOKa3aHUs MarasuHa ¢ TOYHOCTBIO 10

0,1 OM n BeramcsieM Rx1 1o dopmyme (1).

R

4. BamensioT fxt Ha Rxe (a 3atem Ha Fx) u moBropsteM ombiT. Takum

o6pasoM, 6yayT ompeneneHbl Kxi: Rxz Rig
5. 3aKII0YEHUE

JlaGoparopHas pa6ota Ne7

[lenp  pabGotel: O3HaKOMJICHHE C  YCTPOHCTBOM  3JIEKTPOMEXaHUYECKUX
U3MEPUTEIBHBIX MPUOOPOB M METOJAMH HM3MEPEHUS CONPOTUBIIEHUS, E€MKOCTH,
WHYKTUBHOCTH, MOIITHOCTH U YHEPTUH.

Xox paboThl:

O3HAKOMUTBCS C U3MEPUTEIBHBIMU MPUOOPAMH, YCTAHOBICHHBIMUA Ha CTEHAE, C
NPUHIUIAMU UX JIEUCTBHS, ONPEACIICHUEM MTOIPELIHOCTH.

U3meputrb  compoTuBieHHE  Rx KaTyllKu  HWHIYKTUBHOCTH  OMMETPOM,
MPEABAPUTEIILHO YCTAHOBUB PETYJIUPOBKON «ycT.0» CTpeiaKy oMMeTpa Ha HYJIEBOE
JIeJICHUE MIKabl (BXOJHBIE KJIEMMbl OMMETPa JODKHBI OBITh 3aMKHYTHI HaKOPOTKO).
N3meputh conpoTtusieHne Rx KaTylmky MHIYKTHBHOCTH MOCTOM IIOCTOSIHHOTO TOKA.
JIJ1s1 3TOT0 MOJKIIFOUHUTH CONPOTHBIIEHNE Rx K KiieMMaM «X» MOCTa MOCTOSTHHOTO TOKA.
Y CTaHOBUTH NEPEKITIOYATEID « Y MHOXKHUTBY B MOJIOKEHUE «1», a MepEeKII0YaTeNu 1eKa
COnpoTUBJIeHUN B moJjiokeHne «0». HaxaTh KHONMKY «rpy0o» M MepeKitovaTensiMu
JIeKaJl COTPOTUBJICHUI YCTAaHOBUTH CTPEJIKY rajibBaHOMETpa B mosioxkeHue «0», 3areMm
MPOU3BECTH TOYHYKO HACTPOMKY MOCTa MpPU HAXKATOM KHONKE «TOyHO». Ecnu
OaJlaHCUPOBKY MOCTa MPOU3BECTH HE yJAeTcsd , HEOOXOAMMO HM3MEHHUTH IMOJIOKEHUE
MEPEKIII0YATENS] «YMHOXKUTb» W CHOBA INMPOU3BECTH HACTPOUWKY MocTa. M3mepsemoe
CONMPOTHUBJIEHUE €CTh MPOU3BEJICHUE BEIUYMHBI YCTAHOBJIEHHON NEPEeKII0YaTEIsIMU
JI€KaJl CONPOTUBIICHUH U TIEPEKITI0YATENIEM «YMHOXKUTHY.

OnpenenuTh aOCOTIOTHYIO U OTHOCUTEIBHYIO MOTPEIIHOCTh UBMEPEHU OMMETPOM
¥ MOCTOM TIOCTOSIHHOT'O TOKa 110 BeIpaxkeHusIM (8) u (9). Usmeputh mapameTphl KaTyIKu
WHYKTUBHOCTH METOJIOM BaTTMeTpa (puc.4). ljisg 3Toro K BpIBOJaM TOKOBOI 11enu Ip I;
SA8 - BO3BPAT; SA9-115; SA10-0; SA15-5 A; SA16-,SA17-10 A; SA18-AB; SA19-
5 A; SA20-tipsimo; SA21-200. Perynsitop TV1 6oka @P5000 ycTraHOBUTH B KpaiiHee
MOJIOKEHHE NTPOTHB YacoBOM cTpeiku. Brximrounts yctaHoBky Y5001, mist 3Toro
ycTaHoBUThH mnepekmouarenu SA10 B monoxkenue — 1, SA8 - cpab. Bpamenunem
perynstopa TV1 6ioka ®P5000 yctaHoBUTH TOK B 1ienu 1 A, HaxkaTh KHONKY «U~I;
SA7 - ~crenpma (xmemmbl 1, 2) noakmounth KieMMmbl A|, N (reHeparop)
n3meputenbHoro komruiekta K540, a k ero BeiBojam Af, N (Harpy3ka) kiaemmsl 11, 12
cTeHaa (KaTylika WHAYKTUBHOCTH). llepexmtoyaTenn H3MEpPUTENBHOTO KOMILIEKTa
K540 ycTaHOBUTH B CIEIyIONIEE MOJOKEHUA: MPeIes u3MepeHus BosibTMeTpa — 30 B,
amriepmerpa | A, mepexkmouarenb SAl — B monoxkeHue «Ax». llepexmrouarenu
yctaHoBkM Y5001 ycraHoBuTh B cienytomee nonoxenus: SA28-0; SA2-H L 3; SA4-5
A; SA5-450 B; SA6 - ¢l» (M3MepeHue HaNpsLDKEHHS] U MOIIMHOCTH CO CTOPOHBI
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rerepartopa) komriekta K540. 3aduxcupoBaTh B IpOTOKOJ MOKa3aHUs BOJbTMETpa V,
amnepMerpa A, BattMerpa W; Haxarbh KHONKY «UapT» (M3MepeHHE HANpsOKEHUS U
MOIIHOCTH CO CTOPOHBI Harpys3ku) komruiekra K540. 3aduxcupoBaTh B HpPOTOKOINI
IIOKa3aHus BOJIbTMETpa V, ammepmerpa A, BarrMerpa W. CpaBHUTH IOJy4EHHBIE
NOKa3aHUs C pe3ybTaTaMU MPEIbIIYIIEro OMbITA.

3aKIroyeHue

JlaGoparopHas padota Ne®

[lenb pa®OTHI: U3y4YEeHUE SIBIICHUS JIEKTPOMATHUTHOM MHIYKIIMU U €r0 3aKOHOB,
M3MEpPEHNE WHJYKTUBHOCTU KATYIIKH, MCCJIEJIOBAHUE 3aBUCUMOCTH WHIYKTUBHOCTHU
KaTyIIKu OT CHJIbl TOKa, MPOTEKAIOMIEro Mo €€ OOMOTKE, a TakKK€ MHAYKTUBHOCTHU
KaTYIIIKH, €€ TIOJIHOTO ¥ UHJAYKTUBHOTO COMIPOTUBJICHUHM OT YaCTOThI IEPEMEHHOTO TOKA.

XoJ paboTHI:

4 1. IloxgroroBeTe K pabote
YHUBEPCAIbHBIM  BOJBTMETP H
reHepaTop MEPUOANYECKHUX

5 curHanoBJI-31 B cooTBeTcTBHM C
WHCTPYKLUMSIMU MO SKCILTyaTaluu,

2 HAXOJAUTUMUCS Ha J1a00paTOpHOM

1 CTOJIE.

2. Onpenenure OMHYECKOE

R2 CONIPOTHUBIICHUE 0OMOTKH

R3 R4 6 KaTyIIKH R. s 3TOTr0

80 — - IIOJKJIFOYNTE YHUBEPCAIbHBIN

BOJILTMETPp K KiemMMmam 5 — 6.

ITepexmtouarens "PO/] PABOTHI"

HY>KHO YCTaHOBUTbH B IOJIOKEHUE

"R". IlepexmtouaTenb MNPEACIOB M3MEPEHHUS JOHKEH HAXOAWTHCS B TOJOXKEHUH 1.

3anumute B Ta0. 7.1 3HaYEHHE OMUYECKOTO COMPOTUBIICHUS KATYIIIKH, CHATOE ¢ TabJI0

BOJIbTMETPA.

3. [TogroroBbTe BOJBTMETP K TOCIEAYIOIINM HW3MEPEHUSM, I YEro
nepeBeUTe €ro B PEXKUM u3MEpeHus JPGEKTUBHBIX 3HAYCHUHA IEPEMEHHBIX
Hanpsbkennit (nepexmntouarens "POJ PABOTBI" ycTaHOBUTE B TIOJIOKEHHE U ).

4. [TogkmrounTe K KiieMMaM 1 — 2 reHepaTtop CUTHAJIOB (PEryJsiTOp YpOBHS
CUTHAJIa JOJDKEH OBITh B KpaillHEM MPABOM TMOJIOKEHHUU). YCTAHOBUTE BpAIlCHHEM
pyuku "YACTOTA" uactoty reHepupyemoro curnana 10 xI'u. 3anummure ee B Tad:. 7.1.

3  R1=100 Om

gt
s

Puc. 18. Pabouas cxema oImbITa

5. Cuiy TOKa B KaTyIlIKe onpezenseM no 3akony OMa s yyactka uenu 3 — 4.
Jlns1 5TOr0 HEOOXOIUMO:
1. m3meputs HAITPSOKEHUE HA  PE3UCTOPE R, BKIrOUeHHOM

MOCTIEIOBATENBHO C KaTYIMIKOM. J[J1s1 3TOTO MOJAKII04YaeM BOJBTMETP K KiiemMam 3 — 4, a
nepexmouarens «/IPEJEJI U3MEPEHUM» nepeBofuM B MoJI0XKeHHE 1;

2. MOCKOJIbKY conportuBieHue R paio 100 Om, mno 3akony Owma
BEJIMYMHA CUJIbI TOKA B 1IeNH OyAeT paBHA BeJIMUMHE HANpsLKeHMs], ieneHHou Ha 100:
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_UR1 _%

R 100 .
Pesynprar 3anummre B Ta0I. 7.1.
6. Jlnsg wu3MepeHusl HaNpsHKEHWsT Ha KaTylIKe [OJKIK0YaeM BOJIBTMETP K

KJIeMMaM 5 — 6, ipu 3ToM nepekrouarens «I/IPEJEJ U3MEPEHHH» ycTaHOBHTD B
nooxenue 10. PesynpraT 3anmummTe B Ta6m. 7.1.

7. J1J1s1 BTOPOTO M TPETHETO OIBITA U3MEHUTE 3HAYEHUS CUJIbI TOKA B LienH. [
BTOPOTO OIbITA UCKJIIOYAEM M3 LIENU CONPOTUBIEHUSA Ry M R3, 171 4ero moJkiIrounTe
reHeparop K kaemmam 2 — 8. IloBTopuTe MyHKTHI 5, 6.

8. Jns TPETHETO ombITa WCKJIFOYUTE BCE TpHU
CONPOTHUBIJICHUA Ry, R3 U R4, IOAKIIIOUMB TeHepatop K kiemma 2 —7. IloBTopute
MYHKTHI 3, 6.

[Io naHHBIM U3MEPEHUN pacCUUTANTE TPU 3HAYEHUS] MHAYKTUBHOCTH KaTYIIKU IO
dopmye (2.07.8), mojacrapiisst 3HaUeHUE YacTOThI reHeparopa 10 kI .

Tabnuna 7.1

Pe3ynprarsl namepeHuii
Howmep U B I, MA L Tn
OmbITa
1
2
3
Yacrora nepemenHoro Toka v = 10 kI’
OMuueckoe CONpOTUBIICHUE KaTylIKh R =

B pabore Taxxke wucciaeayeTrcs 3aBUCHMOCTh HWHIYKTHUBHOCTH KATYIIKH L, ee
WHJYKTUBHOTO X; ¥ MOJIyJIsl IOJIHOTO COMPOTUBJICHUM Z OT 4aCTOTHI IEPEMEHHOT0 TOKa
P HEM3MEHHOW BEJIMYMHE CUJIbI TOKA.

3aKkiroueHue

JlabopaTtopHas pabora Ne9

[{enb paGoThI: M3yUeHHE TMPUHITUTIA JCHCTBHS JIEKTPOINHAMUYECKOTO BaTTMETPA;
METOJIOB MPSMBIX U KOCBEHHBIX M3MEPEHHUN AaKTUBHON MOITHOCTH B DJIEKTPUYECKOU
e IEPEMEHHOTO TOKa.

Xox paboThl:

1. Cobepure 11enb, cxema KOTOPOM MpUBEEHA HA PUC. 7.
*

_J.I{"a__@_
3 ® Y&
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Puc 7. Cxema U3MepUTENbHON LENU ¢ aKTUBHOM HArpy3Kon

2. U3MeHsas cuily Toka B 1enH (HOJKIIOYAas pa3HOE KOJUYECTBO JIAMIIOUEK),
3aUKCUpPYITE YEThIpE MOKAa3aHUs IPUOOPOB U PE3yJIbTaThl 3aHECUTE B TA0IMILY 1.

Tabmura 1

No OPyoce

Pnp, 5 Pnp, 5np; U, I) 51: P 8KOC6”
Bm Bm % B B A |A |Bm %

N W | N |~

3. Omnpenenure MHCTPYMEHTAJbHbIE IOTPEIIHOCTH H3MEPUTEIbHBIX MPUOOPOB:
BOJITMETpPA, aMIIEpMETpa U BaTTMeTpa. Meroauyeckast HorpetHoCTb U3MEPEHUS CUIIbI
TOKA B TAaHHOM CJIy4ae CBA3aHa C TEM, UTO aMIIEPMETP U3MEPSET CYMMY TOKOB, TEKYIIUX
yepe3 Harpys3Ky M BOJIbTMETp. BennumHa MeToAMYecKO MOTPEIIHOCTH MOKET OBbITh
OIIPENIEIICHA KaK OTHOILICHUE HAIPSOHKEHUs, KOTOPOE IMOKa3bIBAET BOJIBTMETP, K €r0
BHYTPEHHEMY COIPOTHUBIICHHIO. [l0oIHAs MOrpemHoOCTs U3MEPEHUS CHJIBI TOKA paBHA
CyMME€ MOJYJIEM THCTPYMEHTAJIBbHON U METOINYECKOU IMOTPENTHOCTEM.

4. Paccumraiite aktuBHY0 MoIIHOCTH( P =Ul'), cpaBHuTe ¢€ 3HaveHHE C
MOKa3aHUsIMU BaTTMeTpa. B cooTBeTcTBUM € paBuiioM (6) paccuuTaiTe MOrpeuIHOCTb
KOCBEHHBIX H3MEPEHUN AKTUBHOM MOIIHOCTH. Pe3ylbTaTbl pacyeTOB 3aHECUTE B
Tabnuiy 1.

0. Cobepurte 11emb, CXeMa KOTOPOU MpUBE/ieHa Ha pUC. 8

B e

-~

i.l

o

L
Puc. 8 Cxema n3aMepuTeNbHOM 11eNH, B KOTOPOU Harpy3ka BKJIFOYAET KaK aKTUBHBIN
(pe3ucTop), Tak U peaKTUBHBIN (KOHIEHCATOP) DIEMEHTHI
6 . I3mMeHsia conpoTUBIIEHHUE PEOCTaTa, 3alUIIINTE YEThIPEe MOKa3bIBaHUS TPHUOOPOB
B Tabmuuy 2. C momompio dopmymst P =UI€os¢ paccuyraiite Bemmunay OS2 u
MOTPEMIHOCTH U3MEPEHUM
7.3akimroueHne

Ne U B |0U B |ILA |ol, A |P, Bm 0P, Bm |cosg
1
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4

KOHTpOJIBHBIE BOIPOCHI

1. OOBsiICHUTE NPUHLUI W3MEPEHUS] AKTHBHOM MOIIHOCTH IEPEMEHHOI0 TOKa C
ITIOMOUIBIO BATTMETPA.

2. Kak omnpenenuts aOCONIOTHYIO M OTHOCUTENIBHYIO ITOTPEIIHOCTH ONPEACIICHUS
AKTUBHOW MOITHOCTH ITPU KOCBEHHBIX U3MEPEHUSX?

3. Kar pacumputhb npeaen u3sMepeHuil BATTMETPA 110 HAPSHKEHHUIO?

JlaGoparopHas padota Ne®

[{eap pabOTHI: M3yUYEeHHUE METO/Ia HAMMCHBIIIMX KBaJIPaTOB HA MPUMEPE H3MEPCHUS
€MKOCTH DJICKTPHYECKOT0 KOHJICHCATOPA.

XoJ paboTHI:

BxatounTte ocmuniorpad.

2. C moMoI11b}0 KOMMYTAIIMOHHOM TTaHEIN TOAKIIOUNTE K OCIHIIILIOrpady reHepaTop
rapMOHUYECKUX KOJeOaHWNW W TPOBEAUTE HM3MEPECHHE aMIUIMTY/bl KOJCOaHUN ero

&

SAC ~ M. Onpepenute MOrPEMIHOCTE M3MEPEHHS AMILTUTYABI COTJIACHO METOJUKE
oTpe/ieNIeHUs] MHCTPYMEHTaJIbHON NOTPEIIHOCTH ocuuiuiorpada.

3.Co0epuTe 11emb B COOTBETCTBUH CO CXEMOM Ha puc. 12.

4.BpiOepute AMana3oH 4acTOT FreHepaTopa, B KoropoM popmy:na (51) cipaBemiiuga.
W3meHsist 4acToTy KojeOaHMH HamlpsDKEHHs Ha BBIXOJE TIeHepaTtopa , CHUMUTE
3aBUCUMOCTB OT HETrO aMIUIUTY/Ibl KOJIeOaHU HanpsKeHus Ha. KoHaeHncarope U,. Jns
u3mepenust nepuoaa T'u ammautyasl U, ucnons3yiite ocuusuiorpad. Pe3ynbrarsl
M3MEPEHHUI BEJIMYMH U TIOTPEIIHOCTEN 3aHECUTE B TAOIUILY:

Tabmuma 11.1

T
U

m

oT

ou
m

5. OTnoxute >SKCIEPUMEHTAIbHBIE TOYKM HAa KOOPAMHATHOM IJIOCKOCTH
(T, U), 0603HaUMB TOTPEIIHOCTH H3MEPEHUNH B COOTBETCTBHUM C TMpaBUIAMU
MOCTPOEHUS TPa(hUKOB.

6. ITo bopmynam (15) u (16) BBIYHCIIUTE
KO2(pGULIMEHT TPOMOPIMOHATILHOCTH b U orpenHocTh ob. Ha KOOPJIMHATHOM
mwiockoctu (7, U) npoBeauTe  OpsIMyH0 B COOTBETCTBUU C  BBIYMCIICHHBIM
3HAYEHUEM b U COMOCTABHTE €€ C SKCIEPUMEHTAIbHBIMA TOUYKAMU.

7. Onpenenute eMKOCTh KoHaeHcaTopa C o popmyne (52) u mpuMeHUTEe K Hel
npaBuIIo (6) I OTIEHKU MOTPENTHOCTH KOCBEHHBIX U3MepeHuit eMkoctH (OC). BeiBoa
dbopMyINbl ISl ONPENENICHUS] TOTPEIIHOCTH KOCBEHHBIX HU3MEPEHUN U pe3yJIbTaThl
BBIYUCJICHUN 3aIUIINTE B OTYET.
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8. ®opmyna (51) mo3BoOJIIET BBIPA3UTh E€MKOCTh KOHJIEHCATOpa 4epe3
HEIMOCPEICTBEHHO U3MEPSEMbIC BETMUNHBI:
_ e T
27 RU
m (53)

Ucnionw3ys dopmyny (53), ompenenuTe €MKOCTh KOHACHCATOpa, IOACTaBUB
JTr00yI0 Mapy 3HaYeHU Mepuoja U aMIUTUTYAbl KojeOanui u3 Tabmuisl. [lpumenus
npaBuio (6), OLEHUTE MOIPEIIHOCTh KOCBEHHBIX H3MEPEHUM €MKOCTH B JaHHOM
cily4ae. 3alUIINTE B OTYET PE3yJIbTaThl U CPABHUTE UX C MOJYYHUBIIMMHUCS B ClIydae
NPUMEHEHUSI METOJAa HAMMEHBIIMX KBaApatoB (1. 8). CuenmaiiTe BBIBOA O CTENEHU
3¢ (HEeKTUBHOCTH METOa HAMMEHBIIINX KBaJIpaToB.

TecToBBIC 3a1aHUSA

Bapuant Nel
1. Exaununia usmepeHust COnpOTUBIICHUS
a. Om
b. BousT
c. dapan
d. Amnep
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. bykBa, o003Hauaromiast HarpsHKeHHe
a. R

b. 1

c. U

d. C

. BemiectBo, oTHOCsIIEECS K TPOBOAHUKAM
a. Pesuna

b. dapdop

c. I'epmanun

d. Menp

. HanpsoxeHnne nzmepsiercs

a. AMnepMeTpom

b. Bartmerpom

c. Ommerpom

d. BoapT™MeTpom

. IlepeBectu B cuctemy CU — 40 kB
a. 40B

b. 400 B

c. 4000 B

d. 40000 B

. HomunanwHoe 3HaueHue npudopa — 10 A, KOJIMUECTBO JICICHUM B IIKAJIE

— 100. OnpenenuTs LEeHy AENEHHUS U3MEPUTEIBHOTO Mprudopa.
a. 1A

b. 0,1 A

c. 10A

d. 0,01 A

. ®opmyna 3akoHa OMa JiJIs y4acTKa LeNH

a. I=U/(R+ Ro)

b. I=U/R

c. Q=I*R-t

d. I=E/(R+ Ro)

. Cucrema u3 IByX POBOJHHUKOB, Pa3/I€JIEHHBIX JUAIEKTPUKOM
a. Pesucrop

b. Dnekrpuyeckas uenp

c. Konnencarop

d. Ucrounuk D]JIC

:{?- 3TO TPHOOP...

a. Mar"auTodJIeKTPUIYECKON CUCTEMBI
b. DNeKTpOIMHAMHYECKOW CUCTEMBI
C. DJIEKTPOMArHUTHOW CHUCTEMBI

d. DJIEeKTpOCTaTUYECKON CUCTEMBI

10.I'1e npuMeHsItoTCs 31EKTPOU3MEPUTENbHbBIE TPUOOPHI

a. [l KOHTpOJs mapaMeTpoB TEXHOJIOTUYECKUX MPOLIECCOB
b. Jlns KOHTpOJIA MapaMeTpOB KOCMHUYECKUX Kopaoiei
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c. Jlns sxcriepuMeHTaIbHBIX UCCIIENOBAHUN B (PU3UKE, XUMUU U T.1I.
d. Bo Bcex nepeuncieHHbIX paHee 00JacTIx

11.B kakoii yacTu paBHOMEPHOM IIKajIbl MPUOOpa OTHOCUTEIbHAS
MOTPEIIHOCTh U3MepeHust OyeT HanOobIIeH
a. B naugane mkansl
b. B cepenune mkaibl
c. B xoHIle mikassl
d. He umeer 3naueHuns

12.0npeaenuTs MOITHOCTH B LIETIH MOCTOSIHHOTO TOKa, eciu [=10 A, a U=
40 B

a. P=4Brt
b. P=40 Bt
c. P=400Brt
d. P=0,25Brt

13.3nakom ~I Ha mikane npubopa o603HaUaETCS
a. IlocrossHHBIN TOK
b. IlepeMeHHBII TOK
c. IloCTOSIHHBIN U IEPEMEHHBIN TOK
d. TpexdazHblii TepeMEHHBIN TOK

14.Heo0x01uM0 M3MEpUThH CHITY TOKA B 1IeMH, paBHy0 10 A, a amnepmeTtp
pacCcUMTaH Ha TOK, paBHBIM 2 A. OnpenenuTh CONMPOTUBIICHNE IIIyHTA
a. Rm=RA/S5

b. Rur=RA/ 10
c. Rm=RA/2
d. Rmm=RA/4

15.Heob0xonuMo n3MepuTh HanpsbkeHue B 1enu, pasioe 300 B, a
BOJILTMETP pacCcUuTaH Ha HanpsbkeHue, pasHoe 200 B. Onpenenutsb

100aBOYHOE COMTPOTUBIICHUE
a. Rno0.=Rv* 1,5

b. Rmo6 = Rv*0,5
c. Rnpoo=Rv*2
d. Rno6 =Rv* 4

Bapuant Ne2

1. Exaununia usMepeHust HanpsiKeHUs
a. Awmmep
b. BousT
c. Barr
d. Om

2. bykBa, 0603HauaromIas CHITy TOKa
a. U
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. BemiectBo, oTHOCSIIEECS K TTOTYTPOBOJHUKAM
a. pe3uHa
b. dapgop
C. repMaHui
d. menn
. ConpoTuBieHue u3Mepsercs
a. aMIepMeTpOM
b. BaTT™METpPOM
C. OMMETPOM
d. BompTMETpPOM
. IlepeBectu B cuctemy CHU — 15 MA
a. 15A
b. 0.15A
c. 0,015A
d. 1,5A
. Homunanwsnoe 3nauenue npudopa — 300 B, konudecTBo JeneHuii B
mikasue — 150. OnpenenuTs 1eHy JeJIeHUs U3MEPUTEILHOTO Tprdopa.
a. 2B
b. 4B
c. 1B
d. 0,5B
. ®opwmyia 3akoHa [[xxoyns - Jlenua
a. I=U/R
b. ZI=0
c. I=U/(R+Ro)
d. Q=I*R-t
. COBOKYMHOCTb YCTPONCTB, IPEAHAZHAYCHHBIX JJIS TTOJIYYCHHUS, IepeIadun
Y UCTIOJIb30BaHUS DJIEKTPUUECKON IHEPTUN
a. DJekTpuyeckas Lenb
b. Beinpsamurens
c. Tpancdhopmarop
d. ITotpebutenn

. % - 3TO TIPUOOpP. ..

a. Mar"auTodJIeKTPUIYECKON CUCTEMBI
b. DNeKTpOIMHAMHYECKOW CUCTEMBI
C. DJIEKTPOMArHUTHOW CHUCTEMBI

d. DJIEeKTpOCTaTUYECKON CUCTEMBI

10.KakoBBI ocHOBHBIE eqUHHIIEI ¢ cucTemMe CU

a. Metp, KujaorpaMm, CeKyHjaa, ammnep
b. Cantumerp, rpamMmm, CEKyHJa, aMIIep
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c. Mertp, kusmorpaMm, CEKyH/1a, BOJIbT
d. Bce nepeuncnenHbie paHee eAMHUIIbI
11.Kakoe conpoTuBieHUE AOHKHBI UMETh aMIIEPMETP U BOJIBTMETP
a. bosbiioe
b. Manoe
c. AmnepMmeTp Majoe, BOJIbTMETP O0JIbIloe
d. AmnepmeTtp 60JIbII0€, BOJBTMETP MaJIoe
12.0npenenuts cuity Toka B 1enu, eciii U= 300 B, a R =150 Om
a. =2A
b. I=0,5 A
c. 1=45000 A
d. =2 MA

13.3nakoM - I Ha mikane npubopa 0603HayaeTCs
a. IlocTosHHBIN TOK
b. IlepeMeHHbII TOK
c. llocTosiHHBIN M IEPEMEHHBINA TOK
d. Tpexdasublii mepeMEHHBIN TOK
14.Heo0x01uM0 M3MEpUTH CHITY TOKA B IIEMH, paBHYIO 16 A, a amnepmeTp
paccuuTaH Ha TOK, paBHbIN 4 A. OnpenennuTh TOK IIYHTa
a. lm=4A
b. Tm=20A
c. lm=12A
d. Tm=10 A
15.Heo0xo1MMo n3MepuTh HanpsikKeHue B 1ienu, pasuoe 2500 B, a
BOJIETMETP paccuuTaH Ha HanpsbkeHue, pasoe 100 B. Onpenenuthb
J00aBOYHOE COMPOTUBIICHUE

a. Rmo0.=Rv* 2,5
b. Rao6 = Rv*30
c. Rgob6 =Rv* 25
d. Rno06=Rv* 24

Bapuant Ne3.
1. Exununia usmepeHus 3apsjaa KoHJIeHcaTopa
a. Heroton
b. ®apan
c. Kynon
d. Om

2. bykBa, 0003HauaroIas eMKOCTh KOHICHCATOpa
a. U



. BemmecTtBo, oTHOCSIIEECA K AUIIEKTPUKAM
a. 30JI0TO
b. dapdop §
C. TepMaHUI
d. menn
. Cuna Toka usmepsercs
a. aMIepMeTpoOM
b. BaTT™METpPOM
C. OMMETPOM
d. BombTMETpPOM
. IlepeBectu B cuctemy CH1 — 2 MOwm
a. 2000000 Om
b. 2000 Om
c. 0,2 Om
d. 20 Om
. HoMunanwHoe 3nauenue npudopa — 750 BT, konuuecTBO JeICHUI B IIKaJIe
— 150. OnpenenuTs HeHy ASICHUS U3MEPUTEIHLHOTO MpUbopa.
a. 0,2 Bt
b. 5Bt
c. 50 Bt
d. 1 BT
. @opmyna CONMpOTUBICHUS POBOAHUKA
a. €a'S/d
b. Q/U
c. I=U/R
d. pl/S
. IIpu nmocnenoBaTeIbHOM COEIMHEHUU PE3UCTOPOB
a. Q=Q1=0Q2=Q3
b. R=R1=R2=R3
c. U=U1=U2=U3
d. I=I1=I2=I3

. D - 3TO TIPUOOP...

a. MarHuTo3JIEKTpUUECKON CUCTEMBI
b. DHEKTpOIMHAMUYECKON CUCTEMBI
C. DJIEKTPOMAarHUTHOW CUCTEMBI

d. DJIEeKTpOCTaTUYECKON CUCTEMBI

10.Kak knaccupuuupyroTcs 3JIeKTpOU3MEpPUTEIbHBIE PUOOPHI 10 TPUHITUITY

EeUCTBUS
a. BosbT™meTpa, amnepMeTpbl, OMMETPHI U T.1.
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b. IIpubopsl MarHUTOIIEKTPUUECKOH., IITEKTPOMArHUTHOM,
ANEKTPOANHAMHUYECKON U APYTUX CUCTEM
c. IIpubopsl nepeMeHHOro, MOCTOSTHHOTO, TpeX(ha3HOr0 TOKOB
d. TIpuGopsl MO NPUHIUITY IEUCTBUS HE KIAaCCUPUIIUPYIOTCS
11.Kak BkIroyaroTcst 0OMOTKa HAIPsDKEHUS M TOKOBasi 0OMOTKa BaTTMETpa
a. O0e 0OMOTKH mOC/IE10BATEILHO
b. O6e 0OMOTKHM apaIeIbHO
c. OOMOTKa HaMpsHKEHUS MOCIEI0BATEIFHO, TOKOBAsi 0OMOTKA
napajieIbHO
d. O6MoTKa HanpsKeHUS MapaljielIbHO, TOKOBasi 0OMOTKa
MOCJIEIOBATEIBHO
12.0npenenuts comnpotuBiieHne Harpy3ku, eciin U =450 B,al=3 A
a. R=150Om
b. R=1350 Om
c. R=150 Om
d. R=225 Om
13.3nakom w0 I Ha mikane npubopa o003HaYaETCS
a. IlocTossHHBIN TOK
b. IlepeMeHHBII TOK
c. IloCTOSIHHBIN U IEPEMEHHBIN TOK
d. Tpexdaznblii mepeMeHHBIN TOK
14.Heo6x01uMo0 U3MEpUTh CUITY TOKa B 1IeTH, paBHYI0 20 A, a amrepmeTp
paccuuTaH Ha TOK, paBHbIM 10 A. OnpenenuTs TOK IIyHTa
a. lm=30A
b. Tm=20 A
c. lm=12A
d. Tm=10 A

15.Heo0xo01uMo n3MepuTh HaMpsiKEHUE B 11enH, paBHoe 450 B, a BoibT™MeTp

paccuMTaH Ha HampsbkeHue, papHoe 45 B. Onpenenuts 1o6aBouHOE

COIPOTHUBIICHUE
a. Rmo6.=Rv* 10
b. Rmob6 =Rv*9
c. Rno6 =Rv* 8
d. Rnpo6=Rv* 11
Bapuant Ne4.
1. Enununa u3MepeHus akTUBHOM MOIIIHOCTH
a. Boust
b. Bebep
c. BAp
d. Barr
2. bykBa, o003Hauaromas 3apsj KoHAeHcaTopa
a. U
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b. Q
c. R
d. C
. BemmecTtBo, oTHOCSIIEECA K AUIIEKTPUKAM
a. 30JI0TO
b. cepebpo
C. KpEeMHUM
d. crekno
. MomHocTh n3mepsercs
a. amMIepMeTpom
b. BaTT™METpPOM
C. OMMETPOM
d. BombTMETpPOM
. IlepeBectu ¢ cucremy CU — 3 MmxA
a. 0,3A
b. 0,003 A
c. 0,000003 A
d. 3A
. HomunansHoe 3HaueHue npudopa — 75 B, konmudecTBo JIeJIeHUH B IIKaIe —
150. OnpenenuTs HeHy AENCHUS U3MEPUTEIHLHOTO Mpudopa.
a. 2B
b. 0,5B
c. 0,2B
d. 5B
. ®@opwmyina 3akoHa Oma JJ1 3aMKHYTOH LIENH
a. I=U/R
b. [=Q/t
c. I=E/(R+ Ro)
d. Q=I*R-t
. IIpu mapayinensHOM COEUHEHUH PE3UCTOPOB
a. I=I1=12=I3
b. U=U1=U2=U3
c. R=R1=R2=R3
d. Q=Q1=Q2=Q3

%ﬂ) - 9TO TIPUOOpP. ..
a. MarHuTo3JIEKTPUUECKON CUCTEMBI
b. DNeKTpOoIMHAMHYECKOW CUCTEMBI
C. DIEKTPOCTaTUUECKON CUCTEMBbI
d. DJIeKTpOMAarHUTHOW CHUCTEMBI

10.Kak BKIIOYAOT B JJIEKTPUYECKYIO IIENb AMIIEPMETP U BOJIBTMETP

a. AMIIEpMETp IOCIEA0BATENBHO ¢ HArPy3KOW; BOJIBTMETP MapauIeIbHO
Harpyske
b. AMnepMeTp U BOJIBTMETP NapaJUIEIbHO HArpy3Ke
C. AMnepMmeTp U BOJIBTMETP MOCIEI0BATEIBHO C HArPy3KOi
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d. AMmnepmeTp mapanienbHO Harpy3Ke; BOJBTMETP MOCIEA0BATEILHO C
Harpy3Kou
11.YHUBEpCAIBHBIN 3JIEKTPOU3MEPUTEIBLHBIN TPHOOD
a. AmMmepmerp
b. BoasT™meTp
c. Ommetp
d. Mynastumerp
12.0npenenuts Hanpspkenue, ecau P = 1000 Bt,aI=5 A
a. U=5000B
b. U=200B
c. U=40B
d. U=100B
13.3nakom #® | Ha mkane npubopa o003HaUaeTCs
a. IlocrossHHBIN TOK
b. IlepeMeHHBII TOK
¢. IloCTOSIHHBIN U IEPEMEHHBIN TOK
d. TpexdazHblii mepeMEHHBIN TOK
14.Heo0x01MMO M3MEpUTH CUITY TOKA B IIEIH, paBHYIO 9 A, a amriepmeTp
paccuuTaH Ha TOK, paBHbI 1,5 A. OnpenenuTs CONpOTUBIEHUE IITYHTA

a. Rm=RA/9
b. Rm=RA/6
c. Rm=RA/5
d. Rmt=RA/2

15.Heo0xo1uMo n3MepuTh HanpsbkeHue B 1ienu, paBHoe 180 B, a BonbT™MeTp
paccuuTaH Ha HampsbkeHue, paBHoe 45 B. Onpeaenuts 100aBoYHOE

COIIPOTHUBIICHUE
a. Rpo0.=Rv*3
b. Rmo6 = Rv*4
c. Rmo6=Rv*?2
d. Rmo6=Rv* 5
Kirou k Tectam
Bapuant 5,13,21,29 6,14,22,30 7,15,23,31 8,16,24,32
Ne ponpoca
1 a b C d

34




2 c b d b
3 d C b d
4 d C a b
5 d C a c
6 b a b b
7 b d d c
8 c a d b
9 c b a d
10 d a b a
11 a c d d
12 c a C b
13 b a Cc d
14 c C d c
15 b d b a

Kontpomupyemsie komnerenunu: OK01, OKO02, I1K3.2

Kpurepnn onennBanus:

1.ChopMHpOBaHHOCTH NPAKTUYECKUX YMEHUN, HEOOXOUMBIX B IOCIEAYIOIIEN
B IpO(pecCHOHAIBHON NEATEIbHOCTH;

2.3HaHNE OCHOBHBIX TEOPUH, 3aKOHOMEPHOCTEN U OHATUM, U UX IPUMEHEHUE
K IPAaKTUYECKOMY PEIICHUIO 3a/1a4 (B TOM Uucie, NpopeCcCUOHANbHBIX: aHAIN3
IIPOU3BOJICTBEHHBIX CUTYALlMM, PEIICHUE CUTYAllMOHHBIX MPOU3BOJICTBEHHBIX
3aJa4, BBIMOJHEHHE NPO(ECCHOHATBHBIX (PYHKUUNA B JCTOBBIX M POJIEBBIX
Urpax " T.1.);

3. 3aKperuieHHe HaBbIKOB MATEMATHYECKUX BBIYMCIEHUH, pACUETOB;

— «2» Oana BeICTaBISETCS 00ydaromeMycs, €Ciii BEpHbIX 0TBeTOB MeHee 50%
— «3» Oanna BbICTABISAETCS 00ydYarolIeMycs, €Clu BEPHbIX OTBETOB OT 50 10
69%
— «4» Oanna BICTABISETCS 00ydYarolIeMycs, €ClIl BEPHBIX OTBETOB OT 70 110
85%
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— «5» 0a/mI0B BBICTABIIAETCS 00yUYaIOMIEMYCsl, €CTH BEPHBIX OTBETOB OT 85 10
100%
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