[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
®K1O: Kopotkos Cepreit JleoHnaosuy

HomxkHocTb: upektop dunnana CamINYIIC B r. MxeBcke
[ata nognucanus: 12.12.2023 07:49:17 K IIIICC3 o cnenmanbHOCTH

ViuKanbHbll NPOMaMMHbIA KNIOH: 27.02.03 ABTOMAaTHKa U TEIEMEXaHUKA HA TPAHCIIOPTE
d3cff7ec2252b3b19e5caaa8cefa396allafldcs (3KeJIe3HOJOPOIKHOM TPAHCIIOPTE)

IIpunoxenue

®OH/J OHEHOYHbBIX CPEIACTB
YUYEBHOHN JUCHUILINHBI

OII 11 dnekmpuueckue uzmepenus
OCHOBHOI1 MPo(ecCHOHATBHOI 00pPa30BaTeIbHOI MPOrPaMMBbI
o cneuraabHoCcTH 27.02.03 ABTOMAaTHKA U TeJIeMeXaHMKAa HA TPaHCIopTe
(*KeJ1e3HOIOPOKHOM TPAHCIIOPTE)
(ba3oBasi MOAr0oTOBKA cpeaHero npodeccuoHajabHOro 00pa3oBaHus)



Conepxkanue

1.Hacn0pT KOMINIJICKTAa KOHTPOJbHO-OICHOYHBIX CPCIACTB.

2.P€3}IJ'II>T3.TI>I OCBOCHMU y‘le6HOfI AUCHUILIMHBI, ITOJJICKAIMNUC ITPOBCPKE.

3.011eHKa OCBOCHHS YICOHOU TUCITUTIITHBI:
3.1®opMBI 1 METOIBI OIICHUBAHMSI.

3.2 Koaudukatop O1eHOYHBIX CPEJICTB.

4. 3amaHus 11 OLICHKH OCBOCHUS JUCIIAIIIIAHEL.

©U'Iu-|_b00



1. IacnopT KOMILIEKTAa KOHTPOJIbHO-OLEHOYHBIX CPeICTB

B pesynbrare ocBoenuss yueOHoil nucuumuuel OIl 11 Jnexmpuueckue
usmepenusa oOydaroumics noibkeH oOnagath mnpemycmMorpeHHbiMu PI'OC 1o
cnenuanbHoct  27.02.03 ABTOMaTMKa H TeleMEXaHUWKa Ha TPaHCIOPTE
(>KeJIe3HOAOPOKHOM TPAHCIOPTE) CIACAYIOUIMMH 3HAHUSIMU, YMEHUSMH, KOTOPHIE
dbopmupyIoT TIpodeccHoHaTbHBIE KOMIIETCHIINH, W OOIUMHU KOMIIETEHITUSMU, a
TaKKe JUYHOCTHBIMU pe3yJbTaTaMU OCBAMBAEMbIMH B paMKax MPOTPaMMBbI
BOCITUTAHUSA:

yMeTh:

- MPOBOJUTH AJIEKTPUUYECKUE H3MEPEHHS MapaMETPOB SJIEKTPHUUYECKUX CUTHAJIOB
npubopaMu HM  YCTPOMCTBAMHM PAa3IUYHBIX THUIIOB W OIICHHBATh Ka4yeCTBO
MOJYYEHHBIX PE3YJIbTATOB.

3HATH:

— IpUOOPHI U YCTPOUCTBA JII U3MEPEHUS MMapaMETPOB B AJEKTPUUECKUX LETSAX U
WX KJacCU(PUKAIIHUIO;

— METOJbI 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 CIECAYIONINE KOMITETCHIINH:

-o01mme:

OK.01 Beibupats crocoObl pemieHus 3a7ad npodhecCUOHATBHONW NEeATeTbHOCTH
MPUMEHUTENIBHO K Pa3JIMYHBIM KOHTEKCTaM

OK.02 Hcnonbs30BaTh COBPEMEHHBIE CPECTBA MMOMCKA, AHAIN3a U UHTEPIPETALIUN
uHpopmaruu U WHQPOPMAIIMOHHBIE TEXHOJIOTMM JUIsl  BBITIOJIHEHMS  3a/1a4
npo¢eCCUOHATIBHON JIEATEIIbBHOCTH

-npogecCHOHAIbHBIE:

[1K3.2 W 3MmepsaTh H aHaIUM3UpOBaTh MapaMeTpbl MPUOOPOB U YCTPOMCTB
CUTHAIU3AINH, [IESHTPATU3ANHU U OJIOKUPOBKHU

1.3.3 B pesynbTaTe OCBOEHHUS MPOTPaMMbl YYEOHOW MUCIUIUIMHBI peau3yeTcs
nmporpaMma BOCIIMTaHMs, HampaBlieHHass Ha (OPMHUPOBAHUE  CIICIYIOIIUX
JUYHOCTHBIX pe3yabTatoB (JIP):

- 3aboTrgmuiics O 3alluTe OKPYXKAIOMIeH cpeapl, COOCTBEHHOW U UYXKOU
0e30macHOCTH, B TOM YHCIIe ITU(POBOI;

- T'oroBHOCTH 0O0yHaromerocss COOTBETCTBOBATh OXHUAAHUSAM PpabOTOJATENCH:
OTBETCTBEHHBIN COTPYAHUK, TUCIUTUTHHUPOBAHHBIN, TPYAOTIOOUBHIN, HallETICHHBIH
Ha JIOCTIDKCHHE TIIOCTaBJIEHHBIX 3a7ad, S()PEKTUBHO B3aUMOICHCTBYIOIINI C
YJIeHaMU KOMaHbl, COTPYIHUYAIOITUHN C APYTUMU JIFOIbMU, TPOCKTHO MBICTISIITUHN;
- CnocoOHBI K TEHEPUPOBAHUIO, OCMBICIICHUIO M JOBEJACHUIO 10 KOHEYHOM
peanuzaiuu npejaraéMbiX HHHOBAIUH;

- IlposBnsromuii  cnOCOOHOCTH K HENPEpPHIBHOMY pa3BUTHIO B 001acTH
po(ecCUOHANbHBIX KOMIIETEHIIMI U MEKIUCUUIITTMHAPHBIX 3HAHUU.



dopmoii aTTecTanu N0 yueOHOW JUCIMILTUHE SIBISIETCS SK3aMEH

2. Pe3yabTarhbl 0CBOCHUS Y4eOHOH JUCHUIIMHBI, MOJIeKAIHMe TPOBEPKe

2.1. B pesynbrare arTecTalid MO YYE€OHOW JUCIMIUIMHE OCYIIECTBIISETCS
KOMIUIEKCHasl TpPOBEpKa CIEAYIOIIUX YMEHUW M 3HAHWM, a TaKkKe IWHAMUKa

dbopmupoBaHus 00IKX, TPO(HECCUOHATBHBIX KOMIIETEHIIUNA U TUYHOCTHBIX

Pe3yabTaTsl 00yueHus

dopMa ¥ METOAbI
KOHTPOJIA ¥

(v.3, OK/IIK, JIP) IToxa3aTe/n olleHKH pPe3y/IbTATOB OlleHKH
pe3yJibTaToB
00yueHust
Ymern:
OKO01; OK02; I1K3.2 - IPUOOPHI U YCTPOICTBA TS U3MEPECHHUS -pa3u4HbIE BUJIbI
- MPOBOAUTH MapaMeTPOB B JIEKTPUUYECKHUX LIETSIX U UX | YCTHOTO U
ANEKTPUUYECKUE KJacCU(UKALINH. MUCEMEHHOTO
M3MEPEHHS TapaMEeTPOB | - METOAbI U3MEPEHHS U CIIOCOOOB MX OIIPOCOB, OLIEHKA
ANEKTPUUECKUX aBTOMATHU3AIIHH. BBITIOJTHEHUS
CUTHAJIOB MPUOOPAMH U | - METOJIUKY OTIPEACIICHUS TIOTPEITHOCTH n1ab0pPaTOPHBIX
yCTpoiicTBaMU M3MEpPEHUl U BIMSHUS U3MEPUTEIbHBIX pabot

Pa3JIMYHBIX TUIIOB U
OLICHUBATb KA4CCTBO

puOOPOB HA TOYHOCTH U3MEPEHHIA.

MOJTyYeHHBIX
pe3yJbTaToB
OKO01; OK02; TIK3.2 - 00yJaromuiicsi Ha3bIBAET U yKa3bIBAET -pa3IMuHbIE BUBI
npudopbI U | Ha3HaueHHUe MpUOOPOB U YCTPOUCTB AT YCTHOTO U
yCcTpoiicTBa UL | I3MEPEHHS [TAPaMETPOB B ANEKTPHUECKUX | IMMCHMEHHOTO
U3MEPEHUsl MapaMeTpoB | LEIsX; OIIPOCOB, OLIEHKA
B DJICKTPUYECKHUX IETSIX | - IIEPEUUCIIIeT METOIbI U3MEPEHUS BBITTOJTHEHUS
M uX KiaccuduKamuio; | CIIOCOOBI HX aBTOMATH3ALNH; 1a00paTOPHBIX
- IOSICHSIET METOAMKY ONPEEIIECHUS pabor
MOTPEUIHOCTH U3MEPEHUI U BIUSHUS
W3MEPHUTETBHBIX IPUOOPOB HA TOYHOCTH
U3MEPEHUI
3HaTh:
OKO01; OK02; ITK3.2 | - o0y4aromuiicsi r(paMOTHO NPUMEHSIET - OLICHKA
— METOJTbI U3MEPEHUS M | H3MEPUTEIBHBIE MPHUOOPHI U YCTPOKMCTBA pe3yIbTaToB
CHOCOOBI UX U1 U3MEPEHUS TapaMeTpoB BBITOJIHEHUH
aBTOMaTH3aIAN AIIEKTPUUYECKUX CUTHAJIOB H JA€T OIEHKY 1a0b0paTOPHBIX
KayecTBa MOJTYYEHHBIX pE3yJIbTaTOB. pabot
- POBOJIUTH JICKTPUICCKUE H3MEPEHHS - OIICHKA
OKO1; OK02; ITK3.2 [1apaMeTPOB DJIEKTPUYECKUX CUTHAJIOB pe3ynabTaToB
— METOJTUKY npuOOpaMH U YCTPOWCTBAMH Pa3THIHBIX BBITTOJTHEHUH
oTpesieeHus THUIIOB ¥ OIIEHUBATh KA4E€CTBO MOJYYEHHBIX | Ja0OpaTOPHBIX
MOTPEIIHOCTH pe3yNbTaToB pabort

W3MEPEHHI U BIUSHUE
M3MEPUTEIIBHBIX




MpUOOPOB HA TOYHOCTH
U3MEPECHUM.

3. OueHka ocBOeHHs Y4eOHOH AU CUMIIMHBI:
3.1.®opMbI U METObI OLIECHUBAHMSA.

[IpenMeToM OLEHKH CiTy»aT yMeHus U 3HaHus, npexycMorpeHabie @I'OC CIIO no
aucuumuinae  OIL11. Dnexrtpuueckue  W3MEpEHHMs,  HANpPABJICHHBIE  HA
(dopMupoBaHre OOUIMX U MPOPECCUOHATBHBIX KOMIIETEHIIHU.

KonTponb ©  oOLlEeHKa pe3ylbTaTOB  OCBOEHUS  Y4YEOHOH  JIHUCUUIUIMHBI
OCYLIECTBIISIETCS MPENOAABATEIEM B IIPOLIECCE IPOBEACHUS Ay IUTOPHBIX 3aHATUH,
a TakXKe BBINOJIHEHUS oOydaromuMmucs pedepatuBHOM paboThl. WTOroBbii
KOHTpPOJIb B (hopme 3x3ameHa. CTyIeHT JOMYUIEH A0 SK3aMEHa, €CJIM BBIIIOJIHEHBI U
3a4TeHbl J1A0OpATOpPHBIE paAOOTHI; TEMAaTUYECKHE CAMOCTOSTENbHBIE pPaOOTHI
BBITNIOJIHEHBI Ha MOJIOKUTEIbHBIE OLIEHKH.



KoHTpoJIb U OlleHKAa 0CBOEHHS Y4e0HOIl TUCUMILIMHBI 10 TeMaM (pa3aesiam)

Tabmuna 2.2

DneMeHT yueOHOH

CDOpMBI 1 MCTOAbI KOHTPOJIA

JUACLUIIINHBI Tekymunii KOHTPOJIb Py0OexxHbIli KOHTPOJIb IIpomMexyTouHas aTTecTalus
dopma KOHTPOJIS [TIpoBepsiembie ®dopma [Iposepsiem dopma [IpoBepsieMbl
OK, IIK KOHTPOJIA bIE KOHTPOJIA e
OK, IIK OK, IIK

Tema 1.1. Benenue | 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 IIK 3.2
NOHATHUS "
onpeneaeHust
U3MEPHUTEIbHOMN
TEeXHUKH
Tema 1.3. Oo0mme | YO, CP OK 01, 02 T OK 01, 02 C) OK 01, 02
CBe/IeHUA 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
IIpuoopsI [IK 3.2 [IK 3.2 I[IK 3.2
HEMOCPEeACTBEHHOM

OLICHKH




Tema 2.2.

Koncrpykuus
npudopoB
HEIMOCPeACTBEHHOMI
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
I[IK 3.2

JIPNe1, JIPNe2,
JIPNe3, JIPNe4,
T

OK 01, 02
[IK 3.2

OK 01, 02
I[IK 3.2

Tema 3.2.

N3mepenne
napamMeTrpoB
JIEKTPUYECKHUX
nemne

YO, CP, JIPNe5,JIPNe6,
JIPNe7

OK 01, 02
IIK 3.2

JIPNe5,JIPNe6,
JIPNe7, T

OK 01, 02
IIK 3.2

OK 01, 02
[1IK 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 oueHOYHBIX CPEICTB

OYHKIIMOHAIbHBIN npusHak | Kox orieHouHoTO CpencTa
OLICHOYHOTO CpelcTBa (Tun
KOHTPOJILHOTO 3a/1aHusl)

Y cTHBIN omnpoc YO
[TpakTueckas padbora Ne n ITP Ne n
TectnpoBanue T
KontponbHas pabora Ne n KP Ne n
3amanus T camocTosteinprHon | CP
paboThI

- pedepar;

- JIOKJIA;

- cooO1IeHue;

- OCCE.

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

Pabouas TeTpann PT
IIpoekt IT
JlemnoBas urpa Ity |
Keiic-3agaua K3
3auér 3
JuddepenurpoBaHHbIil 3a4€T 3
DK3amMeH C)




4.3ananns N5l OeHKH OCBOCHUS THCIMILINHEI

JK3aMeHAIlMOHHbIE BONIPOCHI

1. IlepcieKTUBBI ~ pa3BUTUA  AJIEKTPOU3ZMEPUTEIBHON TEXHUKH U

AIIEKTPONPUOOPOCTPOCHHUS.
2. I3meputenbHbId MOCT IEPEMEHHOTO TOKA, €T0 HA3HAYEHHE U YCIOBUS
PaBHOBECHS.

3. Knaccudukaius METOJ0B H3MEPEHHS PA3TUUYHBIX DIICKTPUUYECKUX
BeMIMYMH. CpaBHUTEINIbHASA OLIEHKA UX TOYHOCTH.

4.. CaMmonuinymye mpuoopsl ¢ HEMPEPHIBHOM 3anuchio. X Ha3HaueHMeE,
MIPUHLMUII JICUCTBUS,

5. TlorpemHoctu wu3MepeHuit u npudbopoB. Mx ximaccudukams.
OnpeneneHre TOTPEMIHOCTH HM3MEPEHUW TIPU  NOPSIMOM  METOJE
HEMOCPEACTBEHHOM OLIEHKM U KOCBEHHOM METOJIE€ U3MEPECHUMN.

6. DIIEKTPOHHBIN octuuiorpad. OCHOBHBIE DJIEMEHTBHI.
OnekTpoHHONy4YeBas TpyOka. [IpuHIMN mMOIydeHHs U300paKEHUS
UCCIIETyEMOr0 TIPoIlecca Ha 3KpaHe ocuuuiorpada.

7. Knaccel TouHocTH mpubopoB. OmpeneneHue Mo KJacCcy TOYHOCTH
HauOOoJbIIEeH a0COTIOTHON MOTPEIIHOCTH U MPEAETIOB JEHCTBUTEIBHOTO
3HAYEHUS U3MEPSIEMOU BEJIMYUHBI.

8. HMsmeputenpHble 1mIyHTH. VX  Ha3HayeHUe, KOHCTPYKIIHUA,
XapakTEepUCTUKU U pacyeT. (Cxema BKIIOUYECHUS HW3MEPUTEIBHOTO
MEXaHH3Ma C 100aBOYHBIM PE3UCTOPOM.

9. Mepsl snekTpuueckux BenmuuuH: Mepa JJC  anexkrpuyeckoro
CONMPOTHUBIICHUS], UHTYKTUBHOCTH, EMKOCTH.

10. JloGaBouHble pe3uctopbl. WX Ha3zHaueHUe, KOHCTPYKIIMS,
XapakTepUCTUKH © pacyeT. (CxeMa BKIIOYEHUS H3MEPUTEIBLHOTO
MeXaHu3Ma ¢ J00aBOYHBIM PEZUCTOPOM.

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

12. OnpHoda3zHbie U3MepUTENbHbIE TpaHC(HOPMATOPHI HampsbkeHus. Mx
Ha3HaYeHWE, KOHCTPYKIIMS, OCHOBHBIE TEXHUYECKHE XAPAKTEPUCTUKH,
cxema BKJIIoUeHHs 0HO(pa3HOro TpaHchopMaTropa B U3MEPSEMYIO LIETIb
U TIPUCOENHEHUS K HeMy TIprOOPOB.
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13. OOmas cxema YCTPOWCTBA AJIEKTPOU3IMEPUTEIIBHOTO Tpubopa
HEMOCPEACTBEHHON OLEHKU WU ero naertanu. Co3gaHue BPalaroLIEro U
MPOTUBOJICUCTBYIOIIETO MOMEHTOB. UyBCTBUTEIBHOCTh M MOCTOSIHHAS
npudopa.

14. Tpexdaszubie usMeputTeabHble TpaHchopMaTopsl HampspkeHus. Ux
Ha3HAYCHUE, KOHCTPYKLHS, OCHOBHBIC TEXHUYECKHE XapPaAKTEPUCTHUKH,
cxema BKJIIoueHHUs Tpexda3Horo Tpanchopmaropa B U3MEPSEMYIO LIETb U
MPUCOCANHEHUS K HEMY MPUOOPOB.

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

16. HWsmeputenbHble TpaHcopmaTopbl TOKa. KX Ha3HadeHHE,
KOHCTPYKIIMS, OCHOBHBIC TEXHHYECKHE XapaKTCPHCTHKH, CXEMa
BKJIFOUCHHS TpaHCHOpMATOpa B U3MEPSIEMYIO IIeTTh W MPUCOCTUHCHUS K
HEMY TIPHOOPOB.

17. TlpuOGopsl MarHUTODJIEKTPUUECKON cHuCTeMbl. WX yCTpoOiCTBO,
MPUHIMIT JICHUCTBUS, YpaBHEHHUS BpAIIAIOIIEr0 MOMEHTAa W IIKaJbl,
JIOCTOMHCTBA, HEJJOCTATKU U 00JIACTh IPUMEHEHUSI.

18. TlorpemHoCTH U3MEPUTENBHBIX TpaHCHOPMATOPOB TOKa U
HanpspkeHusa. OrnpeneneHre JOMyCTUMOTO KOJMYECTBa IMPUOOPOB,
MIPUCOETUHIEMBIX K U3MEPUTEIIHLHBIM TpaHcpopmaTopam.

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

20. DnexkTpoauHaMHUYeCKUW BaTTMETp. Ero ycTpoicTBO, NPUHIMUI
JIEUCTBYSI, YPABHEHUE LIKAJIBI U CXEMA BKIIFOYEHUS B LIEIb IOCTOSHHOT'O
TOKa JJIsI M3MEPEHUs MOIIHOCTU. OmnpenesieHue MOCTOSHHOW (1I€HBI
JIeJICHUs] ) IIKaJIbl BAaTTMETpA.

21. IIpubopsl 3yEKTpOAMHAMHUYECKOW cucTemMbl. WX yCcTpoWCTBO,
MPUHIUIT JICHUCTBUS, YPAaBHEHUS BpAIIAIOIMIET0 MOMEHTAa W IIKaJbl,
JIOCTOMHCTBA, HEJJOCTATKU U 00JIACTh TPUMEHEHUSI.

22. I3amepeHne akTHBHOM MOIITHOCTH B 1€ 0JIHO(a3HOT0 IEPEMEHHOIO
TOKa. Cxema BKJIFOUEHHS BIEKTPOANHAMUYECKOTO
(beppoarHAaMUUECKOT0) BATTMETPA.

23. ITpubopsl heppoanHaMUYECKOM cucTeMbl. IX yCTpOMCTBO, MPUHIIMIT
NEUCTBUSA, YPABHEHUSI BPAIAIOIIEr0 MOMEHTA M IIKaJbl, TOCTOMHCTBA,
HEJIOCTATKU U 00J1aCTh MPUMEHECHHS.
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24. I3mepeHne akTUBHOW MOIIHOCTH B TpeX(a3HbIX HETSAX MEPEMEHHOTO
TOKa METOJIOM JBYX BaTTMETPOB.

25. ITpubopsl 5eKTpoCTaTUUECKON crucTeMbl. X yCTpOUCTBO, IPUHIIUIT
JNEUCTBHS, YPABHEHHUS BPAIIAIOIIETO MOMEHTA M IIKaJbl, JIOCTOMHCTBA,
HEJIOCTaTKU U 00JIACTh MPUMEHEHUS.

26. Tpexdazubie BaTTMETPbI (PEPpOIMHAMUYECKOM CUCTEMBI. X cXxembl,
YCTPOMCTBO M BKJIIOUEHUE B YETHIPEXIIPOBOJHYIO Tpex(a3zHyO IIEMb
IIEPEMEHHOTO TOKA JIJIsl U3MEPEHUS AKTUBHOW MOIITHOCTH.

27. IlpuOopsl BBIIPSMUTENIBHON cuUCTeMbl. X yCTpPOMCTBO, MPUHLIMI
JIEUCTBUsI, YPABHEHUSI BPALIAIOLIET0 MOMEHTA U LIKAJIbI, JIOCTOMHCTBA,
HEJIOCTATKU U 00J1aCTh MPUMEHEHHS.

28. I3mepeHne akTUBHOM SHEPIrUH B LEMSAX OJHO(DA3HOTO MEPEMEHHOTO
Toka. OnHO(a3HbIN UHIYKIITMOHHBINH CYETYUK, €70 YCTPOMCTBO, IPUHIIUIT
JCUCTBUS U CXEMa BKIIFOUCHUS B 1IETIb.

29. IIpubopsl >JAEKTPOHHON cuUCTEMBl. NX yCTpOWCTBO, NPUHIIUI
JIEUCTBUSI, YPABHEHUSI BPALIAIOIIET0 MOMEHTA U IIKAJIbI, JIOCTOMHCTBA,
HEJIOCTAaTKH U 001aCTh IPUMEHEHMUS.

30. M3mepeHue akTUBHOUN 2HEPruu B Tpex(azHOU IENU MEePEMEHHOTO
TOKa JIByX3JIEMEHTHBIM WHIYKIIMOHHBIM CYETYUKOM. Ero ycTpomcTBoO,
MIPUHITUIT ICMCTBUS U CXEMA BKJIIOUYCHUS B LICTIb.

31. Hudposbie npubopsl. CTPYKTYpPHBIE CXEMBbI, MPUHIMUI JCHCTBUS,
JOCTOUHCTBA U HENOCTATKHU.

32. I3mepeHue akTUBHON 2HEPruuM B Tpex(dazHOU Ienu MepeMEeHHOTO
TOKa TPEXDJIEMEHTHBIM HHAYKIIMOHHBIM cueTdyukoM. Ero yctpoictso,
TIPUHITUIT JIEHCTBHS U CXeMa BKJIFOYCHUS B LICTIb.

33. ITlopsmok u cxema MPOBEPKH TEXHHUYECKUX aMIEPMETPOB HA
COOTBETCTBUE KJIACCY TOUYHOCTH.

34. V3MepeHure 3IEKTPUUYECKONW DHEPTrUM B IEMSAX MOCTOSHHOTO TOKA.
OnexkrpoaguHaMuueckuii W eppoauHaAMUYECKHil  cueTuMku. Ux
YCTPOWCTBA, NPUHIMUI JCHCTBHS M CXEMa BKIKOYEHUS B ILENb Ha
JIEKTPOINOABHKHOM COCTaBE.

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

35. 3sMepeHnue peakTUBHOM HEPTUM B LETSIX TpeX(Pa3HOTo TOKA.

36. MarHuTO3NEKTPUYECKUN TaJbBaHOMETP IMOCTOSSHHOTO TOKa. Ero
HA3HAYCHUE, IPUHIIUIL ICUCTBUS U YCTPOUCTRBO.
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37. U3mepenue kod(pduimeHTa MOIHOCTH B IIEMSAX IMEPEMEHHOr0 TOKa.
DnekTpoauHaMHuIeCKui pazomeTp oaHO(A3HOTO TOKA, €T0 YCTPOKCTRO,
MPUHIINI JCHCTBUS U CXeMa BKIIFOUCHUSI.

38.Knaccudukanus s37IEKTPUUYSCKUX COMNPOTUBICHUN MO BEIMYMHE H
METOJUKE U3MEPECHUM.

39. H3mepenme  4YacTOThl B  LENSAX  IEPEMEHHOTO  TOKA.
DJIEKTPOJIMHAMUYECKUNA YaCTOTOMETP, €ro yCTPOMCTBO, MPHUHIIHI
JICUCTBHS U CXEMa BKIIFOUCHUSL.

40.13mepeHue CpelHNX COMPOTHUBJIEHUA KOCBEHHBIM METOJOM (MIpH
MOMOIIY aMIEPMETPA U BOJIBTMETPA).

41. H3mepeHune  CONPOTUBIECHHUS  OJAHOrO  NOPOBOJAA  JIMHHUM
U3MEPUTEILHBIM MOCTOM MTOCTOSHHOIO TOKa. Cxema n3MepeHusl.

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

43. I/I3MepeHHe ACUMMCTPHUHU I[ByXHpOBOI[HOfI (0071 MOCTOM
IIOCTOSAHHOI'O

TOKa.

44. VI3MepeHue CpeaHuX CONPOTUBICHUN OJIMHAPHBIM MU3MEPUTEIbHBIM
MOCTOM Ha MOCTOSSHHOM TOKe. [IpuHuMmnuanbHas cxema U yCIOBHUE
PaBHOBECHS MOCTA.

45. 3mepeHune CONpPOTUBIICHUS U30JISILIMN JITHUU MOCTOM MOCTOSIHHOTO
TOKA.

46.YCTpONCTBO U CXEMbI OMMETPOB C OJHOPAMOYHBIM U3MEPUTEIHLHBIM
MEXaHU3MOM, HX TMPUHLMUII JCUCTBUS U BBINOJHEHUE W3MEPEHUMN
COIIPOTUBIIEHUN OMMETPAMHU.

47. OnpeneneHue pacCTOSTHUS IO MECTa KOPOTKOTO 3aMBIKaHHsI MPOBOA
c 3emiied (MecTo MpoOOS H3OJSIUU) ABYXINPOBOJHOM JIMHUM TIPH
MIOMOIIY U3MEPUTEITHHOTO MOCTa

48. YCTpoHCTBO W  CXeMa  JIOTOMETPUYECKOTO  MErOMMETpa
(mocnemoBaTenpHasi cxemMa oOMMeETpa - Jjoromerpa). Ero mnpunHnun
JIEVUCTBUS BBIMIOJTHEHUE U3MEPEHUN METOMMETPOM.

49. OnpeaeneHnue pacCTOSHUS IO MeCTa 0OphIBA KUJT B KaOEJI€ MOCTOBBIM
METOIOM.
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50.1U3mMepenne OONBIIUX COMPOTUBICHUN METOJAMHU BOJIbTMETpPA H
3aMEIICHUA.

51. TepMonaekTpruueckue npeodpa3zoBaTed HEIJICKTPUUCCKUX BEIUINH
B JICKTPUUYECKHUE, X TPUHIUN JCUCTBUS U IIPAKTUYECKOE TPUMEHEHHE.

52. OcoOEHHOCTH M3MEPEHHUS COMPOTHUBIICHUN 3a3eMiieHus. M3mepenus
COIPOTHBIICHUM 3a3€MJICHUS C TIOMOIIBIO aMIIEpMETpa U BOJILTMETPA.

53. WuaykiuoHHBIE IIpeoOpa3oBaTeInd HEANCKTPUUYSCKUX BEIWYUH B
AICKTPUYECKUE, MX IIPUHIIUII JCHUCTBHUS U IPAKTHUECKOE MPUMEHEHHUE.

54. 3MepeHne WHAYKTUBHOCTH U €MKOCTH KOCBEHHBIM METOJOM (IpU
MOMOIIY aMIEPMETPA U BOJIBTMETPA).

55. PeocrarHbie mpeoOpa3oBaTeld HEIJICKTPUUCCKUX BEIWYMH B
AJIEKTPUYECKUE, UX TIPUHLIMII ICMCTBUS U MPAKTUYECKOE PUMEHECHUE.

56. N3mepeHne B3aMMHOW WHAYKTUBHOCTH KOCBEHHBIM METOJOM (IpU
MOMOIIY aMIEPMETPA U BOJIBTMETPA).

57. Knaccubukauuss TeJIeU3MEPUTEIbHBIX cHUCTEM. lIpuMeHeHue
TEJICU3MEPECHUIN Ha KEJIE3HOJOPOKHOM TPAHCIIOPTE.

58. HSMGPGHI/IC B3aMMHOM HHAYKTHUBHOCTH METOJOM COI'NTACOBAHHOI'O U
BCTPCHHOI'O BKIIFOYCHHA KATYIICK.

59. udpoBbie BOABTMETPHl MOCTOSIHHOTO M MEPEMEHHOI0 TOKa, HX
CTPYKTYPHBIE CXEMBI, TPUHLIMI ACHCTBUS, IPUMEHEHHUE.

KOHTpOJI]/IpyeMI)Ie KOMIICTCHIINH

OK.01 BeiObupate crocoObl pemieHds 3afad npodecCHOHANbHOU NEATEIbHOCTH
MPUMEHUTENILHO K Pa3IUYHBIM KOHTEKCTaM

OK.02 Hcnonbs30BaTh COBPEMEHHBIE CPEICTBA MMOMCKA, AHAIN3a U UHTEPIPETALINU
uHdpopmaruu U WHQGOPMAIMOHHBIE TEXHOJIOTHMHM JUIsl  BBITIOJIHEHUS — 3aj]1a4y
npodhecCUOHATBHOM e TENbHOCTH

-npo¢eccuoHaIbHBIE:

[1K3.2 W 3mepsaTs © aHaIU3UpOBATh MapaMeTPhl MPUOOPOB U  yCTPOMCTB
CUTHAJIM3AIINH, [ICHTPATU3allUU U OJIOKUPOBKH

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

- 3a0oTsAmuMiAcs O 3alluTe OKpY)Karoued cpeapl, COOCTBEHHOM U Uy»KOH
0e30MacHOCTH, B TOM 4Kciie HU(POBOIL;

- T'oroBHOCTH 0OyuHaromerocss COOTBETCTBOBATh OXUIAHUSAM padOTOJATENEH:
OTBETCTBEHHBIN COTPYAHUK, TUCIUTUTHHUPOBAHHBIN, TPYAOTIOOUBHIN, HalleTICHHBIH
Ha JIOCTH)KEHHE IIOCTABIEHHBIX 3a1a4, 3()()EKTUBHO B3aUMOJICHCTBYIOIIUNA C
YJ€HAMU KOMaH/Ibl, COTPYIHUYAIOLIUN C JPYTUMH JIFOJABMU, TPOSKTHO MBICIISIIUN;
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- CrocoOHBI K TEHEPUPOBAHHUIO, OCMBICICHHWIO W JOBEICHHUIO O KOHECYHOM
peanu3anuu mpearaéMbiX HHHOBAIUM;

- IlposBnsromuii cnocOOHOCTH K HENPEPHIBHOMY pa3BUTHUIO B 00JacTH
po(ecCHOHANBHBIX KOMITIETEHIINI U MEKIUCIUIIITUHAPHBIX 3HAHUU.

dopMoil aTTecTaluy 1Mo yueOHOM NUCIUIUTUHE SBIISETCS SK3aMEH

KPUTEP1U OLUEHKA
Ouenka Kpumepuu
«OTIINYHO OTBeT Ha TEOPETHYECKUU BOIPOC BEPEH U
JIOCTATOYEH 10 00bEMY, OOBSICHEHHE KaueCTBEHHOM
3a/1aud HE COJCPKUT MPOTUBOPEUML, pacuéTHas
3aJlaya penieHa u opopMiieHa BEPHO.
«XOPOILIO» OTBET Ha TEOPETUYECKUH BOIMPOC BEPEH, HO HE

JIOCTATOYEH 0 00bEMY, OOBSICHEHHE KaueCTBEHHOM
3alaydl  HE COJEPKUT SBHBIX IPOTHBOPCUUH,
pacu€THas 3ajja4a penieHa u opopmiieHa BEpHO, HO
UMEET TMOTrPEIIHOCTH B pacuérax, HETOYHOCTH,
HEJI0OpaOOTKU B OPOPMIICHUHU.

«KYOOBJICTBOPHUTCIBHO»

OTBeT Ha TECOPETUYECKUW BOIPOC COCTABIISIET /IO
50% matepuana, Mpyu pEeUIEHUHA PACUETHOM 3a/1auu
HET BBIYMCIICHUS PA3MEPHOCTH, WJIA HETTPABUIIbHBIN
MAaTEMATUYECKUN pacu€T, WM 3ajada JOBEICHA
TOJBKO J10 (PU3UYECKOT0 PEIICHUSI.

CHCYIOBJICTBOPUTCIILHO»

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

Jlabopatopnas pabota Nel
Ilenp paOGoThl: 3HAKOMCTBO C MPUOOpPaMM Ui PETUCTPALUU DIEKTPUUYECKUX
CUTHAJIOB.
XoJ paboTHI:
1. O3HaKOMUTBCS ¢ pabOTON ANEKTPOHHO-ITYYEBOrO ocluuiorpagda;
2. TlomyunTs 3amanue y npemnoaasarens (popma 1 yacToTa CUTHANA);
3. 3apucoBaTh OCIIIIJIOTPAMMY H 3aIIUCaTh MaclITad KOOPAMHATHOMN CETKH;
4. OnpenenuTs aMmIUIMTYy, pa3Max, MNEPUOJI U YaCTOTY DIECKTPUUYECKOTO
CUTHAaJa;
5. O003HAaYNTH Ha OCLIIJIJIOTpaMMe OCHOBHBIE XapaKTEPUCTHKU
AIIEKTPUYECKOTO CUTHaja (aMIUIUTYAY U IIEPHUON);
6. Cnenarb BBIBOJIBI 11O paboTe.
3aKI0YeHueE.

~

JlabopaTtopHas pabota Ne2

[{enb paboOThHI: 3HAKOMCTBO € YCTPONCTBOM 3JIEKTPOHHO-TyYEBOTO OcLuIIorpada
C1-65

Teopernueckas 4acCThb:

B TexHuueckux oTpacisix 3HaHui TepMuH "curHan (signal, oT JaTHHCKOTO signum
— 3HAaK) OYEHb YacTO WCIIOJB3YeTCS B IIMPOKOM CMBICJIOBOM Juama3zoHe, 0e3
COOIOICHNS CTPOTON TepMHUHONOTHH. [0l HUM MOHUMAIOT M TEXHHUYECKOE CPEICTBO
UIA  Tepenadd, OOpamieHUsl W HMCIOJb30BaHUS HMH(pOpPMAIMM — DJICKTPUUYECKUH,
MAarHUTHBIA, ONTUYECKUN CUTHAI;, U (PU3UYECKUI Mpoliecc, MPeACTaBIIONMNA coOoi
MaTepHaIbHOE BOILJIONIEHUE MH(POPMAIIMOHHOTO COOOIIECHUS — U3MEHEHUE KaKOT0-JIH00
napameTpa  Hocuteds — uHopmanuu  (HaAmpsDKEHHWsS,  YacTOThl,  MOIIHOCTH
AIIEKTPOMATHUTHBIX KOJIEOAHU, MTHTECHCUBHOCTH CBETOBOTO IMOTOKA U T.11.) BO BPEMEHH,
B MPOCTPAHCTBE WJIM B 3aBUCHMOCTH OT M3MEHEHHUS 3HAYEHUW KAKUX-THOO IPyrux
apryMeHTOB (HE3aBUCUMBIX MEPEMEHHBIX ); M CMBICIIOBOE COJIEP)KaHHUE OMPEICICHHOTO
(Gu3HUEeCKOro COCTOSIHUSI WJIM TIpoliecca, Kak, HampuMep, CHTHajibl cBeTtodopa,
3BYKOBBIC MPEAYIIPEKTAOIINE CUTHAIBI U T.11. Bce ATH MOHATHS 00beTUHSIET KOHEUHOE
Ha3HAYEHUE CUTHAJIOB. JTO OMPEJEJICHHbIC CBEACHUsS, COOOIIeHMs, UHhOpMAIUSI O
KaKuX-JTU0O0 TMpoIeccax, COCTOSHUSX WM (PU3UYECKHX BeJIMYMHAX OOBEKTOB
MaTepuaIbHOTO MHUpPa, BBIpaKEHHBIE B (opme, yaoOHOU i mepenadu, oOpabOTKH,
XPaHCHHSI ¥ HCTIOJIb30BAHMSI 3TUX CBEJCHUH.

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

C mnoHATHEM CHUTHaJla HEPa3pbIBHO CBS3aH TEPMUH PETUCTPAllUd CHUTHAJIOB,
HCIIOJIb30BaHNWE KOTOPOTO TAaKXKE MIMPOKO M HEOJHO3HAYHO, KaK U CaMOro TEpMHUHA
curtas. B HauGosnee o01iemM cMbICTIE MO 3TUM TEPMUHOM MOXKHO MMOHUMATh OTIEPAITHAIO
BBIJICJICHUS CUTHAJIa U ero mpeoOpa3oBaHusi B GopMmy, yAOOHYIO IS JaTbHEUIIETO
MCIOJIb30BaHUS.
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DNEeKTpUYECKUd CHUTHAN SBISETCS (YHKIMEH BPEMEHU H  XapaKTepHU3yeTCs
BPEMCHHBIMU M aMILTUTYIHBIMU TTapaMeTPaMH.

BBIIETISAIOT ClIeMyIOIINe TUTTBI CUTHAJIOB:

. aHajoroBpli curHan (analog signal) sBIS€TCS HeNpepbIBHOW (PYyHKIIMEH
HETPEPBIBHOTO apTyMEHTa, T.€. ONPeAeIieH s JIFo00TO 3HAYCHUS apTyMEHTOB;

. JTUCKpeTHBIN curHan (discrete signal) Mo CBOMM 3HAYECHMSIM TaKXKe SBIISACTCS
HETPEePBHIBHON (PYHKIMEW, HO OMpEeAeNIEHHOW TOJBKO IO JUCKPETHBIM 3HAYCHUSIM
apryMeHTa;

. mudpoBort curnan (digital signal) KBaHTOBaH MO CBOMM 3HAYECHUAM H
IUCKpeTeH mo aprymeHTy. Ilo cymecTBy, HU(ppPOBOil CUTHAT MO CBOMM 3HAYCHHSIM
aBisieTcs: (POpMaIN30BaHHON Pa3HOBHUIHOCTHIO TMCKPETHOTO CUTHANIA.

XoJ paboThI:

1. VYBUAETh YETKUM CUTHAJI HA SKpaHe ocLuIorpada;

2. N3meputh aMIUIUTYAy ¥ pa3Max 3JIEKTPUUECKOTO CUTHaIA (HAIPSKEHUs );
3. 3aKIIIOueHHE.

JlabopaTopHas pabota Ne3

[{enb paboThl: MpHOOpETEHNE MPAKTUUYECKUX HABBIKOB ONPEICIICHUS MapaMeTpOB
AIEKTPUYECKOTO CUTHAJA

Teopernueckas YacTh:
Curnan xapakrepusyercs psaoM DapameTpoB. B mepBoM cilyyae €IMHCTBEHHBIM
napamMeTpoM CHUTHaja sBIsIeTC ero  ypoBeHb. CHHYCOMAAQIBbHBIA  CHUTHAN
XapakTepu3yeTcsl CBOEM aMIUTUTYAOM, (pa3oif, YacTOTOM, TMOCIEAOBATEIBLHOCTh
MMITYJIbCOB — aMIUIUTY0H, (pa30il, 4acTOTOMN, IMPHUHON UMITYJILCOB WM KOMOMHAILIMEH
MMITYJIbCOB Pa3JIMYHOTO YPOBHS B T€UEHUE ONPEAEICHHOTO MPOMEKYTKA BPEMEHHU.

OCHOBHBIMM TapaMeTpamMl H3MEHSIOIINUXCA BO BPEMEHH CUTHAJIOB SBISIOTCS
(pucynoxk 24):

. amruiutyna (A) — HauOouiblliee 3HaAUYCHHE, KOTOPOE TPUHUMACT CUTHAI WU
MaKCHUMaJIbHOE 3HAYEHUE W3MEHEHUS NEPEMEHHOM BEJMYMHBI OT CPEIHETO 3HAYECHUS
(o monynto);

. MakcuMmanibHoe 3HadeHue curHaita (XMAX)— HauOosblliee MTrHOBEHHOE
3HAYCHHUE CUTHAJIA Ha MPOTSHKCHHUH 33JaHHOTO HHTEPBAJia BpEMEHU;

. MUHHMaTbHOe 3HaueHue curHama (XMIN)— HauMmeHblllee MrHOBEHHOE
3HAUYEHHE CUTHAJA HA MPOTSHKEHUH 33JaHHOTO MHTEpBaJla BPEMEHU;

. pa3max (R) — pa3HOCTh MKy MAKCUMAIBHBIM 1 MUHUMAJIBHBIM 3HAUYCHUSIMU
CUTHAJIa Ha POTSHKEHUHU 3aIaHHOTO MHTEpBaja BpeMEHHU;

. yacrora (f) — XapakTepucTHka 3JICKTPUYECKOTO CUTHAJA, paBHAs YHCITY
MOJTHBIX IIMKJIOB, COBEPIIIEHHBIX 32 IUHUILY BPEMEHH,

. nepuon (T) — BeanuuHa, oOpaTHas 4acTOTE;

. CKBOXHOCTh CHTHaja — BEJMYWHA, paBHasg OTHOIICHUIO Tepuoja
MMITYJIbCHOTO CUTHAJIA K €r0 JJIUTEIbHOCTH

XoJ paboTHI:

2.1. Jlna mpoBeneHusl U3MEPEHUS pa3Maxa BIIOJHUTE CIECIYIOUIUE ONEepaLlUu:
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N
2.1.1) nopmaiiTe CUTHAJI HAa THE3/I0 « VS ycunurtens Y

2.1.2) ycranoBute nepekitouatenb «BOJIBT/AEJL» Tak, 4ToObI CUTHAT Ha 3KpaHe
ocmuiorpada 3aHUMal TATh JEICHHM;

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

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

2.1.5) ycraHoBUTE pyUYKy « ] » TakK, 9TOOBI HIDKHUI ypOBEHBb CUTHAJIa COBIIAJAI C
OJIHOM M3 HWKHUX JIMHUUM CETKH, a BEpXHUN YPOBEHb HAXOAWJICS B Mpejenax padouei
4acTH 3KkpaHa. Pyukoit « <> » cMecTuTe n300paxeHue TakuM 00pa3oM, 4TOObI BEpXHUH
YpOBEHb CUTHAJIa HAXOAWJICS Ha LIEHTPAIbHOW BEPTUKAIBHON JTUHUM (PUCYHOK 27;

2.1.6) u3MepbTe pacCTOSHUE B JEJICHUSAX MEXIy KpalHMMHU TOYKaMHU pa3Maxa
curnaina. Pyuka «ITJIABHO» noimkHa ObITh ycTaHOBJIEHA B MOJI0KeHUEK ¥ ».

Ilpumeuanue. ITOT METOJ MOXKET OBITH UCIIOIB30BAH JIJISl U3MEPEHHS HAIPSKCHHUS
MEXIy JBYyMs JTHOOBIMH TOYKaMH CUTHAJa, a HE TOJIBKO MEXy MUKaMH (pa3Maxa);

2.1.7) yMHOXbT€ paccTOsIHUE, U3BMEPEHHOE B YCIOBHBIX €UMHUIIAX (ICJICHUIX), HA
nokaszanue nepexmntovarenss «BOJIBT/IEJLy.

2.1.8.)3akmoucHue

JlabopaTtopHas paborta Ned

Llenb paboThl: MI3MepUTh EPHOJT K PACCUUTATh YACTOTY JIEKTPUUYECKOIO CUTHAJIA

TeopeTnueckas 4acTh:

3anmoMHUHAIOITNE JICKTPOHHO-TTYYEBbIE OCHMILIOrPa(bl UCIIOIB3YIOT CIEIIUAIBHBIC
3alIOMUHAIOIINE TPYOKH, KOTOpBIE MO3BOJSIIOT COXPaHSATh HAa OMNpEIEICHHOE BpeMs
HCCJICTYEeMbIN CUTHAJ, B TOM YHCJIC OJHOKPATHBIN, I HAOIIOJCHUS, PETUCTPAIIUN H
nanpHelien ero o0pa0oTku. OCHOBHBIMU XapaKTEPUCTHUKAMHM 3allOMHHAIOIIUX
ocimsuiorpadoB  ABJSIIOTCSL  MakCUMajibHasi  CKOPOCTh  3allUCM W BpeMs
BOCIIPOU3BECHUS, KOTOPHIE OMPEESIOTCS, B OCHOBHOM, KOHCTPYKIIMEH 3JIEKTPOHHO-
nydeBo TpyOku. [IpumepamMu JaHHOTO THUMA 3JIEKTPOHHO-TYUYEBBIX OcHULIOTpadoB
ciyxat monenu C8-13, C8-15.

[[I1pOKOMOJIOCHBIE AIEKTPOHHO-ITYUYEBbIC OCHMILIOTpadbl TpeTHA3HAUCHBI IS
ocruorpadupoBaHusl KOPOTKHX HMITYJIBCOB (C JJIMTETLHOCTHIO (DPOHTOB MEHee
15HC) W WCMONB3YIOTCS B PEKUME PEATbHOTO BPEMEHH WM C TpeoOpa3oBaHUEM
BpeMeHHOTO MacmmTaba. [l perucrtpanuu CUTHAJIOB HAHO- W TMUKOCEKYHIHOM
JUTUTETLHOCTH MIPUMCHSIIOTCS CIICIIHAIIBHBIC KOHCTPYKITUH CKOPOCTHBIX
ocimiorpadoB Ha TpyOkax Oerymieil BOJIHBI, OOJAJArONIMX MIUPOKOW MOJIOCOM
NPOIYCKaHWsI ¥  TIOBBIIEHHOW  YYBCTBHTEIBHOCTHIO. K  IIMPOKOMOJIOCHBIM
octorpadam otHocutes Mmozenb C7-15 ¢ monocoit npomyckanus SMI .

Ctpo6oCKONMYECKHE IJEKTPOHHO-TYUEBbI€ OCIUILIOrpadbl MO3BOJISIIOT MOJIYYUTh
N300paKCHUE HMMITYJILCOB HAHO- M MUKOCEKYHIHOW JJTUTEIBHOCTH, MAJIbIX YPOBHEH
(menee 0.1 B) B peanbHOM MaciTabe BpeMeHu. J[Jis mosydeHust TaKoro u300paskeHUs
UCIIOIb3YEeTCS CTPOOOCKOTMYECKUM METOI, COYETarOIUN OOJIBIITYIO
IITUPOKOIIOJIOCHOCTh M BBICOKYI0 UYBCTBHTEIBHOCTh TPHU OCIHILIOTPapUPOBAHUH
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MOBTOPSIIOUINXCA UMITYyNIbCOB. Ilpu 3ToM B cTpoOoCKomMuUecKHx ocuuuiorpadax
UCTIONB3YIOTCS  OOBIYHBIC  DJIGKTPOHHO-Iy4eBble TpyOku. Ilpumepom  Takux
octiorpadoB ciyxuT moaens C7-13.

CrnenranbHbIe JIEKTPOHHO-IIyUEBbIe OCIIHILIOTpadbl peIHa3HAUCHBI IS LIEJIEBOTO
NpUMEHEHUs (TeIEBU3MOHHBIC N3MEPEHUS, ISl CHCTEM aBTOMATHUYECKOI KOHTPOJS U
yIpaBleHUusT W Jp.). 3a CUeT CHWKEHHUS YHHUBEPCAJIBLHOCTH (Cy)KEHHUs Kiacca
UCCIIClyeMbIX CHTHAJIOB)  CHEIHAIbHBIE 3JEKTPOHHO-IYYEBBIE  OCIMILIOTpaQbI
00JafaloT JyYIIMMH TEXHUYECKUMHU XapaKTEPUCTHKAMHU IO CPABHEHUIO C APYTUMHU
TUTIAMU  3JIEKTPOHHO-TYYEBBIX OCIIILIOrpadoB: OONBIION MOJOCON MPOIMyCKaHus,
00JIBIII0I TOYHOCTHIO U3MEPEHHUS U JIP.

B nmocnemHee BpeMsl IIMPOKOE pacHpOCTpaHEHHE MOIYYHJIW U(POBHIE
ocuusuiorpadbl, MOCTPOCHHbIE Ha 0a3e OAHOKPUCTAIBHBIX MHUKPOKOHTPOJUIEPOB.
Hudposbie  ocummtorpadbl  COYETalOT B ceOe  IMOJIOKHUTENbHBIE  KayecTBa
BBIILICTIEPEUNCIICHHBIX THUIIOB 3JIEKTPOHHO-IIyueBbIX ocuuiuiorpagos. U, kpome Toro,
UMEIOT LIEJIBbIN P APYTUX CEPBUCHBIX U TEXHUYECKUX MPEUMYIIECTB Mepe OObIYHBIMU
octiorpadaMu.

XoJ paboTHI:

1.0. Jng wu3MepeHHs MOIUTENBHOCTH CUTHAJla MEXIy JBYMS €ro TOYKaMH
IPOU3BEIUTE CIEAYIOLINE ONEPaLIN:

1.1) mogaiiTe cUTHA HA THE3/0 « ¢ » ycunurens Y

.1.2) ycranoBute nepekitouarens «BOJIBT/EJL» B Takoe mojoxeHHE, YTOOBI
N300pa’KeHHE Ha HKPaHE COCTABJISLIIO OKOJIO 5 JICJICHHUI;

.1.3) pyuxoit «YPOBEHDb» ycTtanoBuTe ycToitunBoe n300pakeHue;

.1.4) ycranoBute nepexitouatenbr «BPEMS/JIEJL» Ha HamOOmbIIyI0 CKOPOCTH
pa3BEepPTKH, MPU KOTOPOU PACCTOSHUE MEXKIY ABYMS H3MEPSIEMBIMU TOYKaMH OyJIeT
MEHbIIIE 8§ JeleHuM, T. K. BO3MOXXHA HEJIMHEWHOCTh H300pa)K€HUs B TMEPBOM U
MOCJIeAHEM JICTICHUY IITKAJIbI;

1.5) pyukoii «  » mepeMecTuTe M300paKeHUE, YTOOBI TOUKH, MEKIY KOTOPBIMHU
3MepseTCs BpeMsi, HaXOAWINCh HAa TOPU3OHTAIBHOU IEHTPAJIbHOU JINHUH;

1.6) pydKo# « <> » yCTaHOBUTE M300paKEHUE TaK, YTOOBI TOUKU, MEKY KOTOPBIMU
3MepseTcs BpeMsi, HaXOAWINCh B TIpejieiaX BOChbMU LIEHTPAJIbHBIX JIEJICHUN CEeTKHU;

.1.7) wm3MmepbTe TOPU3OHTAIBHOE PACCTOSHHE MEXKIYy H3MEPSIEMBIMH TOYKAMU
(Pucynok 28). Pyuka «ITJIABHO» nepexmouarens «BPEMS/JIEJL» momkHa OBITH
YCTaHOBJICHA B MOJIOKEHUE « ¥ »;

1.8) ymMHOXBbTE paccTosiHuE, U3MEpeHHOE B 11.3.1.7 Ha MoKa3aHue MepeKIrYaTes
«BPEMS/IEJL.»;

1.9) 3akmrouenue.

JlaGopatopHas pabota Ne5
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[leas paboTH: W3y4YEHUE CPEICTB W METOJOB HM3MEPEHUsS NapaMeTpOB
ANEKTPUUYECKUX LENEN; OLIEHKA PE3YIbTATOB U MOTPEIIHOCTEN N3MEPEHU.

XoJ paboTHI:

1. O3HaKOMHTBCS CO CPEACTBAMM HM3MEPEHHUU MMAapaMETPOB AIIEKTPUUECKUX
nenei B 1abopaTopHOi paboTe U COOTBETCTBYIOIIMMU MHCTPYKIUSIMU MOJIb30BaTEICH.
[Tonyunts y mnpenojaBaTensi KOHKPETHOE 3aJaHUE IO MCIOIb3YEMBIM CpPEICTBAM
U3MEpPEHUN U 00bEKTaM U3MEPEHHUIA.

2. N3mepuTh W OLEHUTHh  MOTPENIHOCTH  PE3YJIbTATOB  H3MEPECHUIl
COTIPOTUBIICHUSI PE3UCTOPOB, BCTPOCHHBIX B JaOOPATOPHBIN MOIYJb, CIEIYIOIIMMHU
npubopamu:

o MU3MEPUTEIIEM UMIIeIaHCca («U3MEPUTENIEM UMMUTAHCAY ),

o YHUBEPCAIBHBIM JJICKTPOHHBIM BOJBTMETPOM B PEKHUME HU3MEPEHUS
CONPOTHUBJICHUS,

o YHUBEPCAIbHBIM HHU(PPOBOM BOJBTMETPOM B PEKUME H3MEPEHUS
CONIPOTHBJIEHUS,

o KOMOMHUPOBaHHBIM MarHUTO3NEKTPUUECKUM U3MEPUTENBHBIM

pruOOpOM (TECTEPOM) B PEKUME U3MEPEHUST COMPOTUBIIEHUS (PEKUME OMMETPA).

[TorpemHocTH  pe3yibTaTOB M3MEPEHUIH  OLIEHUTHh HEMOCPEACTBEHHO IPHU
BBITIOJIHEHUM paboOThl MO HMEKIIIMMCS B JIA0OPATOPUH  METPOJIOTUYECKUM
XapaKTEpPUCTUKAM HCIOJIb3yeMbIX CpPEICTB u3MepeHuid. [IpoBecTr cpaBHUTETHHBIM
aHaAJIN3 TIOJIYYCHHBIX PE3yJIbTaTOB.

3. N3meputy eMkocTh C UM TaHreHC yIyia MNOTEPh tg KOHIEHCATOpA,
WHIYKTUBHOCT, L m goOpotHOCcTs Q KaTymIKM HW3MEpHTENIEM HMIeAaHca 10
nmapajyyieIbHOM W TIOCTEAOBATEIbHON CXeMaM 3aMEIICHUs; OIICHUTh TMOTPEITHOCTH
pe3yJIbTaTOB U3MEPEHUI

4, 3aKIIIOYeHUE

JlabopaTtopHas pabota Ne6

[ens pabotsl: HayunuTbest U3MEPSITH COMTPOTUBIICHUE C TIOMOIIBI0 MOCTa Y UTCTOHA;
npoBepuTh  (GOpMyJbl  MOCIAEAOBATENIBHOTO M NapaJjIeIbHOTO  COCIUHEHUS
IIPOBOJIHUKOB.

TeopeTnueckas 4acTh:

PabGouune hopmybi:

RxB = Rnnm:Rx3+Rxﬁ R — R"l. R":

L @ " FarRa (3)
R, 1|‘| -

2 (1)

['ne Ryt — COTIPOTHUBJICHUE, o100paHHoe Ha Mara3uHe
CONPOTHBICHHE, 1+ W 2 JUIMHBI COOTBETCTBYIONIMX IUled peoxopma; xR
U3MEHSEMBIE COMTPOTUBIICHUS.

Xom paGoThI:

1. Cobupaem AIEKTPUUECKYIO 11eTb, KaK Mmoka3aHo Ha Puc.1, mogkmouas ogHy

3 HEH3BECTHBIX CONPOTHBICHNUI (Hanpumep, Rxit
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2. [Tocne mpoBepku cxeMbl 1aOOPAHTOM, 3aMbIKaeM KJIIOU S.
3. [longbupaem Takoe compoTHBiIeHHe Ha MarasuHe P-33, 4roObl crpenka
rajpBaHoOMeTpa ycTaHoBUIach Ha . 3anucbIBaeM MOKa3aHUs Mara3uHa ¢ TOYHOCTBIO J10

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

4, Bamensior Rxt ma Fxz (a 3arem ma Rx) u noropsem ombiT. Takum
o6pazom, GymyT onpenenensl KxiRxz R
S. 3aKIIIOueHUE

JlaGoparopHas pa6ota Ne7

[lears pabGotel: O3HAKOMJIEHHE C  YCTPOMCTBOM  DJIEKTPOMEXaHHUYECCKUX
WU3MEPUTEILHBIX NPUOOPOB U METOJAMHU HW3MEPEHUS COMPOTUBIICHUS, EMKOCTH,
WHYKTUBHOCTH, MOIITHOCTH U YHEPTUH.

Xox paboThl:

O3HaKOMUTBCS C U3MEPUTEIBLHBIMU MPUOOpaMU, YCTAHOBJICHHBIMU Ha CTEHJE, C
MPUHIUIIAMU UX JACUCTBUSI, ONPEICTICHUEM MMOTPEITHOCTH.

N3meputh  compoTuBlieHHMe Rx  KaTymikd  MHAYKTUBHOCTH  OMMETPOM,
MPEABAPUTEIILHO YCTAHOBUB PETYJIUPOBKON «ycT.0» CTpelaKy omMMeTpa Ha HYJIEBOE
JIeJICHUE MIKabl (BXOJIHBIE KJIEMMbl OMMETPa JODKHBI OBITH 3aMKHYTHI HaKOPOTKO).
N3meputh conpoTuBiieHHEe Ry KaTyIIKM WHIYKTUBHOCTA MOCTOM MOCTOSIHHOTO TOKA.
Jnst 3TOro NOAKIIOYUTE COMMPOTUBIIEHNE Rx K KiiemMaM «X» MOCTa IOCTOSIHHOTO TOKaA.
Y CTaHOBUTH NEPEKITIOYATEID « Y MHOXKHUTBY B MOJIOKEHHUE «1», a MepEeKII0YaTENH IeKal
conpoTuBjeHU B moJjiokeHne «0». HaxaTh KHOMKY «rpy0o» M MepeKtodaTensMu
JieKaJl COMPOTUBIIEHUN YCTAaHOBUTH CTPEJIKY rajibBaHOMETpa B moJioxkeHue «0», 3atem
MPOU3BECTH TOUYHYIO HACTPOMKY MOCTa MPU HAKATOW KHOMKE «TOUYHO». Eciu
OaJIaHCUPOBKY MOCTa MPOU3BECTU HE YyJAaeTCs , HEOOXOIUMO WM3MEHUTHh MOJIOKEHUE
MEPEKIII0YATENS] «YMHOXXUTh» W CHOBA IMPOU3BECTH HACTPOUWKY MocTa. M3mepsemoe
COMPOTUBJICHUE €CTh MPOU3BEACHUE BEIMYMHBI YCTAHOBJICHHOMN MEpeKITIoYaTeIsIMU
JieKaJl COMPOTUBIICHUIN U TIEPEKITIOYATEIIEM KYMHOXHUTH.

OnpenenuTs aOCOIOTHYIO U OTHOCUTEILHYIO MOTPEIIHOCTh U3MEPEHU OMMETPOM
¥ MOCTOM TIOCTOSIHHOT'O TOKa 110 BeIpaxkeHusIM (8) u (9). Usmeputh mapameTphl KaTyIKu
WHIYKTUBHOCTH METOA0M BaTT™MeTpa (puc.4). Jlis 3Toro k BeIBojIaM TOKOBoM 11er# Ip |,
SA8 - BO3BPAT; SA9-115; SA10-0; SA15-5 A; SA16-,SA17-10 A; SA18-AB; SA19-
5 A; SA20-tipsimo; SA21-200. Perynarop TV1 6iaoka @P5000 yctaHOBUTH B KpaiiHee
MOJIOKEHHE MPOTHB YacoBOM cTpeikdu. Brimrounth yctaHoBky Y5001, mist 3Toro
ycTaHoBUTh mnepekmouarenu SA10 B monoxkenune — 1, SA8 - cpab. Bpamenunem
perynstopa TV1 6ioka ®P5000 yctaHOBUTH TOK B 1ienu 1 A, HaxaTh KHONKY «U~;
SA7 - ~crenga (xiemmbl 1, 2) mnoaxmrounTh kiaemmbl A|, N (renepartop)
n3meputenbHoro kommuiekta K540, a k ero BeiBogam Af, N (Harpy3ka) kiaemmsl 11, 12
cTeHJa (KaTylika WHAYKTUBHOCTH). llepexitouarenn M3MEpUTENHHOTO KOMIUIEKTA
K540 ycTaHOBUTH B CIEayIONIEE MOJOKEHUA: MPeIes u3MepeHus BosibTMeTpa — 30 B,
amriepmerpa | A, mepexkmouarenb SAl — B monoxkenue «Ax». llepexmrouarenu
yctanoBkd Y5001 yctaHoBUTH B crenytoiee nojgoxeHus: SA28-0; SA2-H L 3; SA4-5
A; SA5-450 B; SA6 - ol» (U3MepeHHE HaMNpsHKEHUS W MOIIHOCTH CO CTOPOHBI
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rerepartopa) komriekta K540. 3aduxcupoBaTh B IpOTOKOJ MOKa3aHUs BOJbTMETpa V,
amnepMerpa A, BattMerpa W; Haxarh KHONKY «UgT» (M3MepeHHE HANpsKEHUs U
MOIIHOCTH CO CTOPOHBI Harpy3ku) komruiekra K540. 3aduxcupoBaTh B HpOTOKONI
IIOKa3aHus BOJIbTMETpa V, ammepmerpa A, BarrMmerpa W. CpaBHUTH IIOJy4EHHBIE
NOKa3aHUs C pe3ybTaTaMU MPEIbIIYIIEro OMbITA.

3aKaroyeHue

JlaGoparopHas padota Ne®

[{eas paboOTHI: W3ydeHHUE SBICHUS JICKTPOMArHUTHOW WMHAYKIIMH U €T0 3aKOHOB,
M3MEPCHUE WHIYKTUBHOCTU KATYIIKH, UCCIEJOBAaHUE 3aBUCHUMOCTH WHIYKTHBHOCTH
KaTYIIKA OT CHWJIBI TOKa, MPOTEKAIOMIErO MO €€ OOMOTKE, a TaKKe WHIYKTUBHOCTH
KaTYIIKH, €€ TIOJTHOTO ¥ HHIYKTUBHOTO COMPOTUBJICHUH OT YaCTOTHI IEPEMEHHOTO TOKA.

XoJ paboTHI:

1. TloaroroBbTe K padoTe
YHUBEPCAIbHBIA  BOJBTMETP U
reHepaTop MEePUOIUYECKUX

5 curHasioBJI-31 B cooTBeTCTBUU C

UHCTPYKIIUSIMU T10 SKCILTyaTaluH,

2 HaXOJAITUMUCS Ha J1a00paTOPHOM
1 CTOJIE.

2. OrmpenenuTe OMHUYECKOE

R2 CONIPOTHUBIIEHUE 0OMOTKH

R3 R4 6 KaTYyIIKH R. st 3TOrO

80 — - IIOJKJIFOYNTE YHUBEPCAIbHBIN

BOJILTMETP K KiemMMaM 5 — 6.

[Tepexmouarens "PO/[ PABOTHI"

HY’)KHO YCTaHOBUTH B TOJIO)KCHHE

"R". IlepexmrouaTenb MpeaeaoB HU3MEpPEHUs] HOJDKEH HAXOIUThCS B IMOJOXKeHUU 1.

3anumure B Ta07. 7.1 3HaYEHHE OMUYECKOTO COMPOTUBIICHUS KATYIIIKH, CHATOE C TabJI0
BOJIbTMETPA.

3. [ToaroToBhTE BOJBTMETP K TMOCJHEAYIOIIUM HW3MEPEHHSIM, IJs Yero
MEepeBEUTE €ro B pPEXUM wu3MepeHus: S(G()EKTUBHBIX 3HAYCHUN TEPEMEHHBIX
HanpspkeHuit (nepexitouarens "'PO/] PABOTBI" ycTaHOBUTE B MOJOKEHUE U ).

4, [TogkmrounTe K KieMMaM 1 — 2 reHepaTtop CUTHAJIOB (PEryJsiTOp YpOBHs
CUTHAJIa JOJDKEH OBITh B KpailHEM MPABOM TMOJOKEHHUU). YCTAaHOBUTE BpAIICHHEM
pyuku "YACTOTA" wactoty renepupyemoro curnaia 10 kI'n. 3anummre ee B Tadim. 7.1.

3 Ri=1000m 4

gt
s

Puc. 18. Pabouas cxema oImbITa

S. Cuiy TOKa B KaTyllIKe ornpezenseM no 3akony Oma uis yyactka nenu 3 — 4.
Jlns1 3TOr0 HEOOXOTUMO:
1. m3meputs HAIIPSDKEHME HA PE3UCTOPE R;, BkiItoueHHOM

MOCTIEIOBATEIBHO C KaTYMIKOM. {151 3TOTO MOJAKII0UYaeM BOJBTMETP K KiiemMMaM 3 —4, a
nepexmouarens «/IPEJEJI U3MEPEHUM» nepeBofuM B HoJI0XKeHKe 1;

2. MOCKOJIbKY compoTuBieHne R; paBHo 100 Om, mo 3akony Owma
BEJIMYMHA CUJIbI TOKA B 1IeNH OyAeT paBHA BeJIMYMHE HaNpsLKeHUsl, neneHHou Ha 100:
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_UR1 _%

R 100 .
Pesynprat 3anummure B Ta0I. 7.1.
6. Jlnsg wu3MepeHusl HanpsHKEHUsT Ha KaTylIKe IMOJKIK0YaeM BOJIBTMETP K

KJIeMMaM 5 — 6, ipu 3ToM nepekrouarens «/IPEJEJ U3MEPEHHH» ycTaHOBHTD B
nosoxenue 10. PesynpraT 3anmumuTe B Tabm. 7.1.

1. JI1s1 BTOPOTO U TPETHETO OMbITa U3MEHUTE 3HAYCHUS CUJIBI TOKA B 1ienu. Jis
BTOPOTO OIbITa UCKJIOYAEM U3 LENU cOonpoTuBiieHUua R W Rs, 11 yero moakirounte
rerepaTop K kjaemmam 2 — 8. [ToBropute myHKTHI 5, 6.

8. st TPETHETO OIbITa UCKJIIOYUTE BCE TpU
conpotusieHus Ry, Rz u R4, moakimounB reHeparop K kiieMma 2 — 7. IIoBTOpuTe MyHKTHI
5, 6.

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

Tabnuna 7.1

Pe3ynprarsl namMepeHuii
Howmep U B I, MA L, I'u
OmbITa
1
2
3
Yacrora nepemenHoro Toka v = 10 kl'ig
OmMuyeckoe COpOTUBICHUE KaTymKH R =

B pabGore Takke wucciaemyeTcss 3aBUCUMOCTh HHIYKTHUBHOCTH KaTymikud L, ee
WHIYKTUBHOTO X K MOJYJISI TTIOJTHOTO COMPOTHUBIICHHUH Z OT YaCTOTHI IIEPEMEHHOI'0 TOKa
MIpY HEM3MEHHOW BEJIMYMHE CUJIBI TOKA.

3akiroueHue

JlabopaTtopHas paborta Ne9

[{enb paGoTHI: M3y4YECHHE TMPUHITUTIA JCHCTBHS JIEKTPOINHAMUYECKOTO BaTTMETPA,;
METOJIOB MPSMBIX U KOCBEHHBIX M3MEPEHHUN AaKTUBHON MOITHOCTH B DJIEKTPUUYECKOU
e TIEPEMEHHOTO 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 ¢ aKTUBHOW HArpy3Kon

2. U3MeHsas cuily Toka B Ienu (HOJKIIIOYAas pa3HOE KOJUYECTBO JIAMIIOUEK),
3aUKCUpPYITE YEThIPE MOKA3aHUs IPUOOPOB U PE3YyJIbTaThl 3aHECUTE B TA0IMILY 1.

Tabmura 1

Pnpv §Pnp7 5}1[71 U; I 51; P 5PK0C3 8K066’1

Bm Bm % BBAABI’I’Z %

Ne

1
2
3
4

3. Omnpenenure MHCTPYMEHTAJbHbIE MOTPEIIHOCTH H3MEPUTEIbHBIX MPUOOPOB:
BOJITMETPA, aMIIEpMETpa U BaTTMeTpa. Meroauyeckast HorpeHoCTb U3MEPEHUS CUIIbI
TOKA B TAaHHOM CJIy4ae CBA3aHa C TEM, UTO aMIIEPMETP U3MEPSET CYMMY TOKOB, TEKYIIIUX
yepe3 Harpys3Ky M BOJIbTMETp. BennunHa MeToAMYecKO MOTPEIIHOCTH MOKET OBbITh
OIIPENICIICHA KaK OTHOILICHUE HAIPSOHKEHUs, KOTOPOE IMOKa3bIBAET BOJIBTMETP, K €r0
BHYTPEHHEMY COIPOTHUBIICHHIO. [l0oIHAs MOrpemHOCTs U3MEPEHUS CUJIBI TOKA paBHA
CyMME€ MOJYJIE HHCTPYMEHTAJIbHON U METOINYECKOU IMMOTPENTHOCTEM.

4. Paccumraiite aktuBHY0 MoIMHOCTH( P =Ul'), cpaBHute ¢€ 3HaueHHE C
MOKa3aHUsIMU BaTTMeTpa. B cooTBeTcTBUM € paBuiioM (6) paccuuTaiTe MOrpeuIHOCTb
KOCBEHHBIX H3MEPEHUN AKTUBHOM MOIIHOCTH. Pe3ylbTaTbl pacyeTOB 3aHECUTE B
Tabmuy 1.

0. Cobepurte 11enb, CXeMa KOTOPOU MpHUBEJIeHa Ha pUC. 8

B e

-~

i.l

o

L
Puc. 8 Cxema n3aMepuTeNbHOM 1IeNH, B KOTOPO Harpy3ka BKJIFOYAET KaK aKTUBHBIN
(pe3ucrtop), Tak U PEaKTUBHBIN (KOHJAEHCATOP) 3JIEMEHTHI
6 . I3mMeHsis conpoTUBIIEHHUE PEOCTATa, 3aAMUIIINTE YETHIPE MOKa3bIBaHUS TPHUOOPOB
B Tabmumy 2. C momompio dopmynsl P =UIc0s¢ paccupraiite Bemmunay 05 u
MOTPEIHOCTH U3MEPEHUI
7.3akmroueHne

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

KOHTpOJIBHBIE BOIPOCHI

1. OOBsiICHUTE NPUHUUI W3MEPEHUS] AKTUBHOM MOIIHOCTH IEPEMEHHOI0 TOKa C
ITIOMOLIBIO BATTMETPA.

2. Kak omnpenenuts aOCONIOTHYIO M OTHOCUTENIBHYIO ITOTPEIIHOCTH ONPEACIICHUS
AKTUBHOW MOITHOCTHU ITPU KOCBEHHBIX U3MEPEHUSIX?

3. Kar pacuuputs npenen usmMepeHuii BaTTMeTpa Mo HanpsHKEHUIo?

JlaGoparopHas padota Ne®

[{eap pabOTHI: M3ydYEeHHUE METO/Ia HAMMCHBIIIMX KBaJIPaTOB HA MPUMEPE H3MEPCHUS
€MKOCTH JICKTPUIECKOT0 KOHECHCATOPA.

XoJ paboTHI:

BxatounTte ocimuniorpad.

2. C moMoI11p}0 KOMMYTAIIMOHHOM TTaHEIN TOAKIIOUNTE K OCIHIILIOrpady reHepaTop
rapMOHUYECKUX KOJeOaHWNW W TPOBEAUTE HM3MEPCHHE aMIUIMTY/bl KOJICOaHUN ero

&

SAC ~ M, Onpenenute MOTPEUIHOCTh M3MEPEHHS aMIUIMTYIbI COTJIACHO METO/UKE
OTIpe/ieNIEHUs] MHCTPYMEHTAJIbHON NOTPEIIHOCTH ocuuiuiorpada.

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

4.BpiOepute AMana3oH 4acTOT reHepaTopa, B KoTopoM popmy:na (51) cipaBemiiuga.
W3meHsist 4acToTy KojeOaHMW HamlpsDKEHHs Ha BBIXOJE TIeHepaTtopa , CHUMUTE
3aBUCUMOCTh OT HETO aMIUIMTYbl KOoJIeOaHUM HanpsbkKeHus Ha. KonaeHcaTope Up. s
u3Mmepenust nepuoaa I u ammautyasl Up ucnons3yiite ocumsuiorpad. Pesynbrarsb
M3MEPEHHUI BEJIMYMH U MOTPEIIHOCTEN 3aHECUTE B TaOIHILY

Tabmuma 11.1

T
U

m

oT

ou
m

5. OTnoxuTe OKCIEPUMEHTAIbHBIE TOYKM Ha KOOPAMHATHOW TUIOCKOCTH
(T, U), 0003HaYMB MOIPEHIHOCTH HM3MEPEHUH B COOTBETCTBHH C IIPaBHJIAMU
MOCTPOEHUS TPa(hUKOB.

6. ITo dbopmynam (15) u (16) BBIYHCIIUTE
KO3 GUIMEHT ponopiuruoHanIbHocTH b u morpemuocts ob. Ha koopauHaTHOM
wiockocty (7, U) mpoBeanTe NpsIMyIO B COOTBETCTBUH C BEIYMCIIEHHBIM 3HAYCHHEM D 1
COTIOCTaBhTE €€ C IKCIIEPUMEHTAITLHBIMU TOYKAMH.

7. Onpenenure eMKOCTh KoHaeHcaTopa C mo dhopmyne (52) u mpuMeHuTe K Hel
npaBuiIo (6) I OLEHKHU MOTPEITHOCTH KOCBEHHBIX U3MepeHuid eMKocTH (JC). BeiBoa
bopMyJIBI JUTSI ONIPEAENICHUs MOTPENTHOCTH KOCBEHHBIX H3MEPEHUH M pPe3yJIbTaThl
BBIYHCIICHU 3alUIIUTE B OTYET.
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8. ®opmyna (51) mno3BoOJIIET BBIPA3UTh €MKOCTh KOHJIEHCATOpa 4epe3

HEIMOCPEJICTBEHHO U3MEPSEMbIC BETMYNHBI:
_ e T
ZJZRUm (53)

Ucnionw3ys dopmyny (53), ompenenuTe €MKOCTh KOHACHCATOpa, IOACTaBUB
JAr00yI0 Mapy 3Ha4YeHHUI Mepuoja U aMIUTUTYAbl KojeOanui u3 Tabmuisl. [Ipumenus
npaBuwio (6), OLEHUTE MOTPEHIHOCTh KOCBEHHBIX H3MEPEHUN E€MKOCTH B JAHHOM
cily4ae. 3alUIINTE B OTYET PE3yJIbTaThl U CPABHUTE UX C MOJYYHUBIIMMHUCS B ClIydae
NPUMEHEHUSI METOJA HAMMEHBIIMX KBaApatoB (1. 8). CuenmaiiTe BBIBOA O CTENEHU
3¢ (HEeKTUBHOCTH METOa HAMMEHBIIINX KBaJIpaToB.

TecToOBBIC 3a1aHUSA

Bapuant Nel
1. Enunuiia uamMepeHusi COnpOTUBIICHUS
a. Om
b. Bonber
c. Papan
d. Ammep
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. bykBa, o003Havaroias HarpspkeHue

a. R

b. |

c. U

d C

. BemectBo, oTHOCAI1IEECS K MPOBOAHUKAM
a. Pesuna

b. ®apdop

c. I'epmanun

d. Menap

. Hanpspoxenue nsmepsercs

a. AMnepMeTpom

b. Barrmerpom

c. Ommerpom

d. BompT™MeTpoM

. IlepeBectu B cuctemy CU — 40 kB

a. 40B

b. 400 B

c. 4000 B

d. 40000 B

. HomunanwsHOe 3HaueHue npudopa — 10 A, KOJIMYECTBO AEJIEHU B IIKAJIE
— 100. OnpenenuTs LIeHY JAeICHUS U3MEPUTEILHOrO Mpudopa.
a. 1A

b. 0,1 A

c. 10A

d. 0,01 A

. ®opmyina 3akoHa Oma 1Sl ydyacTKa Lenu
a. 1= U/(R+Ro)

b. 1I=U/R

c. Q=I>Rt

d. I=E/(R+ Ro)

. Cucrema u3 IByX NPOBOJHUKOB, Pa3JE€IECHHBIX TUJIEKTPUKOM
a. Pesucrop

b. DaexTpuueckas 1enb

c. Konaencarop

d. Ucrounuk DJIC

:{?- 3TO TpHOOP...

a. MarHuTo3JIeKTpUYECKON CUCTEMBI
b. DaexTpoarHAMHYECKON CHCTEMBI
C. DJIEKTPOMArHUTHOW CUCTEMBI

d. DaekTpocTaTHUeCcKON CHCTEMBI

10.I"te mpuMEHSI0TCS SIEKTPOU3MEPUTEIBHBIE TPUOOPHI

a. [lns KOHTpOIs mapaMeTpoB TEXHOJOTUYECKHX ITPOLIECCOB
b. Jlast KOHTpOJIT TapaMeTPOB KOCMUYECKUX Kopabiei
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C. [ms sxcriepuMeHTaNbHBIX UCCIIEIOBAHNN B (PH3UKE, XUMUU U T.1I.
d. Bo Bcex mepeunceHHBIX paHee 00JacTaX
11.B xakoit 4acTH paBHOMEPHOU IIKaJIbl MprUOOpa OTHOCUTEIbHAS
MOTPEIIHOCTh U3MepeHust OyeT HanOobIIeH
a. B naugane mkansl
b. B cepenune mkaibl
Cc. B kxoHIe mkaisl
d. He umeer 3HaueHus

12.0Omnpenenutbs MOIIHOCTD B IIETIH IMMOCTOSTHHOTO TOKa, eciu 1=10 A, a U=
40 B

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

13.3nakom ~| Ha mikane mpubopa o6o3HagaeTCs
a. IlocrossHHBIN TOK
b. TlepeMeHHBI TOK
C. IlocTOsAHHBIN U NTEPEMEHHBIN TOK
d. TpexdasHblii mepeMeHHBIN TOK
14. HeobxoauMo U3MEPUTH CUITY TOKA B 1IeTH, paBHyIo 10 A, a amriepmerp

paccUrTaH Ha TOK, paBHBIN 2 A. OnpenennuTs COMPOTUBIICHNAE IIIyHTA
a. Rmm=RA/S5

b. Rut=RA/ 10
c. Rm=RA/2
d. Rm=RA/4

15.HeobxoaumMo n3mMepuTh HampsikeHue B uenu, pasHoe 300 B, a
BOJILTMETP paccuuTaH Ha HanpspkeHue, pasHoe 200 B. Onpenenutsb
100aBOYHOE COMTPOTUBIICHUE
a. Rmo6.=Rv* 1,5
b. Rmo6 = Rv*0,5
C. Rno6 =Rv*2
d. Rmo6 =Rv* 4

Bapuant Ne2

1. Enununa u3MepeHus HanpsoKeHUs
a. Awmmep
b. BoabT
c. Barr
d. Om

2. byxkBa, o003Hayaromiasi CUiIy ToKa
a. U
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b. 1
c. R
d C
. BemectBo, oTHOCsIIIEECS K MOTYNPOBOIHUKAM
a. pe3uHa
b. dapdop
C. TepMaHuu
d. meap
. ComnpoTtuBieHre U3MepsieTcs
a. aMIepMeTpoM
b. BarTMeTpom
C. OMMETPOM
d. BomBTMETpPOM
. IlepeBectu B cuctemy CU — 15 MA
a. 15A
b. 0.15A
c. 0,015A
d 1,5A
. HomunaneHoe 3Hauenue npudopa — 300 B, konuuectBo aeneHuil B
mkane — 150. Onpenenuts HeHy AelIeHUs: U3MEPUTENBHOTO puodopa.
a. 2B
b. 4B
c. 1B
d. 0,5B
. ®opmyina 3akoHa oy - JIeHna
a. 1=U/R
b. ZI=0
c. I=U/(R+Ro)
d. Q=I>Rt
. COBOKYITHOCTB yCTPOMCTB, IPEIHA3HAYECHHBIX JUJIS ITOJIy4EeHUS, IEpeJadn
Y UCIIOJI30BaHUS JIEKTPUUYECKON IHEPTUN
a. DnekTpuueckas Llenb
b. Beimpsimureb
c. Tpancdopmarop
d. ITorpeburensb

. % - 3TO TIPUOOpP. ..

a. MarHuTo3JIEKTpUYECKON CUCTEMBI
b. DaekTpoauHAMHYECKON CHCTEMBI
C. DJIEKTPOMArHUTHOW CUCTEMBI

d. DnekTpocTaTHUeCKON CUCTEMBI

10.KakoBsI ocHOBHBIE eauHUIEI ¢ cucteMe CU

a. Metp, Kunorpamm, CeKyHaa, amIep
b. Cantumerp, rpamm, CEKyH/a, aMIIep
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C. Mertp, KunorpamMm, CEKyHAa, BOJIbT
d. Bce nepeunciieHHbIC paHee eAUHUIIBI
11.Kakoe conpoTuBIEHUE JOJIKHBI UMETh AMIIEPMETP U BOJIBTMETP
a. bosbmioe
b. Mainoe
C. AMIepMmeTp Majloe, BOJIbTMETP OO0bILIOE
d. Ammnepmerp 00JbIIOE, BOJIETMETP MAJIOE
12.0Onpenenuts cuity Toka B 1ienu, ecau U= 300 B, a R =150 Om

a. I=2A

b. I=0,5A
c. 1=45000 A
d. I=2mMA

13.3nakom - | Ha mkane nmpudopa o003HaYAETCS
a. IlocTosHHBIN TOK
b. IlepeMeHHBIH TOK
C. IlocTostHHBIN U IEPEMEHHBIN TOK
d. TpexdasHblii mepeMeHHBIN TOK
14. Heo6xoauMo U3MEPUTH CUITY TOKA B IIETIH, paBHYIO 16 A, a ammepmerp
paccuuTaH Ha TOK, paBHbIN 4 A. OnpenenuTh TOK IIyHTa

a. lm=4A
b. 1m=20A
c. lm=12A
d. lm=10 A

15.Heo0xoauMo U3MepUTh HalpsiKeHue B Lemnu, pasHoe 2500 B, a
BOJIETMETP paccuuTaH Ha Hanpsbkenue, pasoe 100 B. Onpenenutsb

100aBOYHOE COMPOTHUBIICHHE
a. Rno6.=Rv*25

b. Rmo6 = Rv*30
Cc. Rmo6 =Rv* 25
d. Rmo6=Rv* 24

Bapuanrt Ne3.
1. Enunuiia uamepeHus 3apsjia KoHaeHcaTopa
a. Heroron
b. dapan
c. Kynon
d. Om

2. bykBa, 0003Hayaromas eMKOCTb KOH/IEHCAaTOpa
a. U



. B

O~

b.
C.
d.
€IIECTBO, OTHOCSIIEECS K TUIIICKTPUKAM
a. 30JI0TO
b. dapdop
C. TepMaHuu
d. meap
. Cuiia Toka uzmepsercs
a. amIepMeTpom
b. BarTMeTpom
C. OMMETPOM
d. BompTMETpPOM
. Ilepesectu B cuctemy CU — 2 MOwMm
a. 2000000 Om
b. 2000 Om
c. 0,20m
d. 20 Om
. HomunanwsHoe 3Hauenue npudopa — 750 BT, konuecTBO feeHUi B IKaje
— 150. OnpenenuTs HeHy ASICHHUS U3MEPUTEIHLHOTO MpUbopa.
a. 0,2 Bt
b. 5Br
c. 50 Bt
d. 1Bt
. @opmyra CONPOTUBICHUS MPOBOAHUKA
a. €aS/d
b. Q/U
c. I=U/R
d. pl/S
. IIpu mocienoBaTeIbHOM COEAMHEHUH PE3UCTOPOB
a. Q=0Q1=0Q2=Q3
b. R=R1=R2=R3
c. U=U1=U2=U3
d. I=11=12=I3

: D - 3TO TIPUOOP...

a. MarHuTo3JIEKTPUUECKON CUCTEMBI
b. DnekTpoauHaAMUYECKON CHCTEMBI
C. DJIEKTPOMArHUTHON CUCTEMBI

d. DaekTpocTaTHUeCcKON CHCTEMBI

10.Kak knaccuuuupyroTcst 31eKTPOU3MEPUTENbHBIE TPUOOPHI IO MPUHIIUITY

EeHUCTBUSI
a. BosbT™meTpa, amnepMeTpbl, OMMETPHI U T..
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b. IIpubopbl MarHUTOIIEKTPUYECKOI., DIIEKTPOMArHUTHOM,
AIEKTPOJUHAMUYECKON U IPYTUX CUCTEM
Cc. [Ipubopsl nepeMeHHOro0, MOCTOSIHHOTO, TPEX(Pa3HOro TOKOB
d. TIpuGOpHI MO MPUHIIMITY JSHCTBUS HE KIACCUPHUIIUPYIOTCS
11.Kak BKJIIOUarOTCS 0OMOTKA HAIPSKEHUSI U TOKOBasi 0OOMOTKa BaTTMETpa
a. O0e 0OMOTKHM mOCJIEI0OBATEILHO
b. OGe 0OMOTKH HapaICILHO
c. OOMOTKa HaMpsHKEHUS MOCIIeI0OBATEILHO, TOKOBas 0OMOTKA
napajieIbHO
d. OOMOTKa HanpsHKEHHS MapajuIeIbHO, TOKOBas 00MOTKA
NOCJIEIOBATENBHO
12.0Onpenenuts comnpoTuBieHue Harpy3ku, ecimu U=450B,al=3 A
a. R=150Owm
b. R=1350 Om
c. R=150 Om
d. R=225Om
13.3nakom m | Ha mkane npudopa 0603HaAUAETCS
a. IlocrossHHBIN TOK
b. TlepeMeHHBII TOK
C. IlocTOAHHBIN U ITEPEMEHHBIN TOK
d. TpexdasHblil mepeMeHHBINA TOK
14.HeoO6xoaumo u3MepuTh CUITy TOKA B 1€, paBHyto 20 A, a amnepMmeTp
paccunTaH Ha TOK, paBHbIM 10 A. OnpenenuTs TOK IIyHTa

a. lm=30A
b. 1m=20A
c. lm=12A
d. lm=10 A

15.Heob6xoaumMo n3MepuTh HanpsbKeHue B 1enu, pasHoe 450 B, a BoabT™MeTp

paccuuTaH Ha HanpspbkeHue, paHoe 45 B. Onpenenuts 100aBoOYHOE

COIPOTHUBIICHUE
a. Rmo6.=Rv* 10
b. Rxo6 = Rv*9
c. Rno6=Rv*8
d. Rno6= Rv* 11
Bapuant Ned.
1. Enununa uamMepeHusi akTUBHOW MOIITHOCTH
a. Boust
b. BebGep
c. BAp
d. Barr
2. bykBa, o003Hauaromas 3apsj KoHAeHcaTopa
a. U
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b. Q
c. R
d C
. BemecTBo, oTHOCSIIEECS K TUAIIEKTPUKAM
a. 30JI0TO
b. cepebpo
C. KpPEMHUU
d. crexio
. MomHoCTh u3MepsieTcs
a. amIepMeTpom
b. BarTMeTpom
C. OMMETPOM
d. BompTMETpPOM
. IlepeBectu ¢ cucremy CH — 3 MkA
a. 0,3A
b. 0,003 A
c. 0,000003 A
d 3A
. HomunanwsHoe 3nauenue npubopa — 75 B, Komu4ecTBo JIeJIeHUH B IKaIe —
150. Onpenennts LieHy J€IeHUs U3MEPUTENBHOTO Ipudopa.
a. 2B
b. 0,5B
c. 02B
d 5B
. ®opmyina 3akoHa Oma U1l 3aMKHYTOM Lenu
a. 1=U/R
b. 1=Q/t
c. I=E/(R+ Ro)
d. Q=I*R-t
. IIpu nmapannenbHOM COEAUHEHUHN PE3UCTOPOB
a. 1=11=12=I3
b. U=U1=U2=U3
c. R=R1=R2=R3
d. Q=Q1=Q2=Q3

%ﬂ) - 3TO TIpHUOOP...
a. MarHuTo3JIEKTpUUECKON CUCTEMBI
b. DaekTpoarHAMHYECKON CHCTEMBI
C. DJIEKTPOCTATHYECKOU CUCTEMBI
d. DiaeKTpOMarHUTHON CHCTEMBI

10.Kak BKJIIOUAIOT B JIEKTPUUECKYIO IIETIh aMIIEpPMETP U BOJILTMETP

a. AMIEpMeTp MOCIEN0BATENBHO C Harpy3KOi; BOJIBTMETP MapaIENbHO
Harpyske
b. AMnepmerp 1 BOJIBTMETP MapajuICIbHO HArpy3Ke
C. AMIEpMETp U BOJBTMETP MOCIEI0BATENBHO C HAIPY3KOM
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d. AmmepMmerp mapajuielbHO HarpysKe; BOJBTMETP MOCIEA0BATEIBHO C
Harpy3Kou
11.YHuBepcaabHbIN JIEKTPOU3MEPUTEIIBHBIN MPUOOP
a. AmMmepmerp
b. Bombpr™erp
c. Ommerp
d. MynasTumeTp
12.0Onpenenuts Hanpsokenue, eciau P = 1000 Br,a =5 A
a. U=5000B
b. U=200B
c. U=40B
d. U=100B
13.3rakom #® | Ha mkane mpubopa 0003HaYaeTCS
a. IlocrossHHBIN TOK
b. TlepemMeHHBIH TOK
C. IlocTOsAHHBIN U NTEPEMEHHBIN TOK
d. TpexdasHblii mepeMeHHBIN TOK
14 . Heo6x0a1MO U3MEPUTDH CUITY TOKA B LIETIH, paBHYIO 9 A, a amriepMeTp
paccumuTaH Ha TOK, paBHbIi 1,5 A. OnpenenuTs CONPOTUBIICHHUE IITyHTA

a. Rm=RA/9
b. Rut=RA/6
c. Rm=RA/S5
d. Rm=RA/2

15.Heo0x0oauMO U3MEpUTh HalpsiKeHue B 1enu, pasHoe 180 B, a BonbT™MeTp
paccuuTaH Ha HanpsbkeHue, paBHoe 45 B. Onpeaenuts 100aBouHOE

COIIPOTUBIICHUE
a. Rnoo6.=Rv*3
b. Rno6 = Rv*4
C. Rnoo=Rv*2
d. Rno6=Rv*5
Koy x Trectam
Bapuant 5,13,21,29 6,14,22,30 7,15,23,31 8,16,24,32
Ne ponpoca
1 a b C d
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2 c b d b
3 d c b d
4 d C a b

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 C d
14 C C d C
15 b d b a

Kontponmupyemsie komnerenuuu: OK01, OKO02, I1K3.2

Kpurepun onennBanus:

1.ChopMHpOBaHHOCTH MPAKTUUYECKUX YMEHUN, HEOOXOUMBIX B TOCIEAYIOIIEH
B IpO(pecCHOHaIbHON EeATEIbHOCTH;

2.3HaHNe OCHOBHBIX TEOPUH, 3aKOHOMEPHOCTEN U MOHATUM, U UX IPUMEHEHUE
K IPaKTHYECKOMY PEIICHUIO 3a/1a4 (B TOM uucie, NpopeCcCHOHANIbHBIX: aHAIN3
IIPOU3BOJICTBEHHBIX CUTYAlLlMM, PEIIEHUE CUTYAlHMOHHBIX MPOU3BOJICTBEHHBIX
3aJa4, BBIMOJHEHHE NPO(ECCHOHATIBHBIX (PYHKUHUNA B JETOBBIX M POJIEBBIX
urpax u T.IL.);

3. 3akperuieHne HaBbIKOB MaTEMaTHUYE€CKUX BBIUMCIICHUH, pacYeTOB,;

— «2» 0Oana BeICTABISETCS 00ydaromeMycs, €Ciii BEpHbIX 0TBeTOB MeHee 50%
— «3» Oanna BICTABISETCS 00yYarolIeMycs, €Cll BEPHbIX OTBETOB OT 50 10
69%
— «4» Ganna BICTABISIETCS 00yYarolIeMycCs, €ClIM BEPHBIX OTBETOB OT 70 110
85%
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— «5» 0amIoB BBICTABIIAETCS 00yUYaIOMIEMYCsl, €CTH BEPHBIX OTBETOB OT 85 10
100%
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