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1. HacnopT KOMILICKTA KOHTPOJIbHO-OLICHOYHbLIX CPEACTB

B pesynbrare ocBoeHusi yueOHoU nucuumummasl Ol 11 Snexkmpuueckue
uzmepenusn ooOydarolmiics nomkeH obnanate npenycMorpeHHbiMu PI'OC 1o
cnenpasibHocT  27.02.03 ABTOMartMka U TEJIEMEXaHMKAa HAa TPaAHCIOPTE
(>KeJIe3HOIOPOKHOM TPAHCIIOPTE) CICAYIONIMMHU 3HAHUSIMU, YMEHUSIMH, KOTOPHIC
dbopMupyIOT TIpohecCHOHATbHBIE KOMITCTCHITUH, U OOIMMMH KOMITCTCHITUSIMH, a
TaKXK€ JIMYHOCTHBIMH pPE3yJbTaTaMU OCBAUBAaCMbIMHU B paMKaxX MNpPOTPAMMBI
BOCIHTAHUSL:

yMeTh:

- MPOBOJUTH DIIEKTPUUYECKHUE MU3MEPEHUS NMapaMeTpPOB AIEKTPUUYECKUX CUTHAJIIOB
npubopaMu W YCTPONCTBAMU pPA3JMYHBIX TUIIOB H OICHUBATh KadeCTBO
MOJIy4YE€HHBIX PE3YJIbTAaTOB.

3HATH:

— NpuOOPHI U YCTPOMCTBA 11 U3MEPEHUS TAPAMETPOB B ANEKTPUUYECKUX LETISIX U
UX KJ1acCU(DHUKAITHIIO;

— METO/Ibl U3MEPEHUSI U CIIOCOOBI X aBTOMAaTU3all1H;

— METOJAMKY ONpPENETCHUs NOTPEIIHOCTA U3MEPEHUN U BIIMSHUE U3MEPUTEIbHBIX
npuOOpPOB HA TOYHOCTh U3MEPEHUH.

1.3.2 B pesynpTate OCBOCHHMS Yy4e€OHOW IMCIUIUIMHBI OOYYAIONIMICS JOJDKCH
c(hopMHUPOBATH CIIEAYIOIINE KOMIETEHIUU:

-o0ume:

OK.01 BsiOuparb crnocoObl perieHus 3aaad NpoQecCHOHATBHON NEATeNbHOCTH
NPUMEHHUTEIHHO K PA3IMYHBIM KOHTEKCTaM

OK.02 HUcnosmp30BaTh COBpEMEHHBIE CPEACTBA TOUCKA, AHAIIM3A U HHTEPIIPETALIUN
uHpopmai W UHGOPMAIMOHHBIE TEXHOJIOTHUU IS BBINOJHEHUS  3a]1ay
poheCCUOHATBHON IeATETbHOCTH

-npodeccuoHaIbHBbIE:

[1K3.2 M3MmepsaTh W aHaIM3UPOBaTh MapaMeTpbl NPUOOPOB U  YCTPOMCTB
CUTHAJIM3ALUY, UEHTPAIU3aUU U OJIOKUPOBKHU

1.3.3 B pe3ynpTare OCBOCHHUS MPOTpaMMbl Y4eOHOW MUCIMILIMHBI PEaTn3yeTCs
nporpaMMa BOCTMTAHHWS, HampaBjieHHas Ha (GOPMHUPOBAHUE CJCAYIOIIUX
JMYHOCTHBIX pe3ysbTatoB (JIP):

- 3aboTaumics O 3alMTe OKPYKAKIIEH cpenbl, COOCTBEHHOW U 4YyKOU
0€30MacHOCTH, B TOM YHUCJIe IU(PPOBOIL;

- T'oToBHOCTH OOy4aromerocsi COOTBETCTBOBATh OXHJIAHUSAM PpaOOTOJATEICH:
OTBETCTBEHHbBIN COTPYAHUK, TUCIUILTUHUPOBAHHBIN, TPYA0JIIOOUBBINA, HALIETICHHBIHI
Ha JIOCTH)KEHHE MOCTABJICHHBIX 3a/1a4, 3(PQPEKTUBHO B3aUMOACHCTBYIOIIMN C
YJIeHaMU KOMaH/Ibl, COTPYAHUYAIOIINHN C APYTUMHU JIFOIBMH, PO €KTHO MBICIISTIIHIA;
- CnocoOHBI K TEHEPUPOBAHUIO, OCMBICJICHUIO U JOBEACHHUIO O KOHEUYHOM
peanu3alyy npejiaracMblX HTHHOBALIU;

- IlposiBasiroumii  CIOCOOHOCTH K HENPEPHIBHOMY PpAa3BUTHUIO B 00JacTu
npodeCCUOHATBHBIX KOMIIETCHIIUNA W MEXIUCITUTUIMHAPHBIX 3HAHUH.



®dopmoii aTTecTauu 1Mo y4eOHOM TUCUUILUIMHE SIBISIETCS dK3aMeH

2. Pe3ynbTaThl 0CBOEHHS Y4eOHOM JUCHMIJIMHBI, MO/JIeKAIIMe IPOBepPKe

2.1. B pesynbTare arrectalMd MO Y4YeOHOM AUCUUIUIMHE OCYIIECTBIAETCS

KOMIUIEKCHAsI TMPOBEPKA CJICAYIOINMX YMEHWW W 3HAHUM, A TAKXKE JIUHAMUKA

dbopMupoBaHus 00MUX, MPOPECCHOHATLHBIX KOMIIETCHIIUNA U TMTHOCTHBIX

Pesyabrarhbl 00y4eHus

®opma U MEeTO/bI
KOHTPOJIA U

PA3INYHBIX TUIIOB U
OLICHHUBATh Ka4€CTBO

(.3, OK/TIK, JIP) Ioka3aTesin OLeHKH Pe3y/1bTATOB e :yl_T]e:;I:TIOB
o0yueHus
Ymers:
OKO01; OK02; T1K3.2 - MpuOOPHI M YCTPOIMCTBA JIJIST U3MEPCHUS -pa3uYHbIE BUJIbI
- IPOBOAUTH MapaMeTPOB B JIEKTPUUYECKUX LEMAX U UX | YCTHOTO U
AIEKTPUYECKUE KI1accu puKauu. MMHUCBMEHHOTO
M3MEpEeHUs apaMeTpPoB | - METOMbI H3MEPEHHUS U CIIOCO0OB UX OTIPOCOB, OIIEHKa
AIEKTPUUECKUX aBTOMATU3AIUH. BBITOJIHECHUS
CUTHAJIOB MPUOOPaMU U | - METOJIUKY OMPEEIICHUS MOTPEIIHOCTH 1a00paTOPHBIX
yCTpoiicTBaMu U3MEpPEHUN U BIUSHUS U3MEPUTEIBHBIX paboTt

npruOOPOB HA TOYHOCTh U3MEPEHUH.

MOJTY4YE€HHBIX
pe3yIbTaToOB
OKO01; OKO02; TIK3.2 - 00yJaroIMiicss Ha3bIBACT M YKa3bIBAET -pa3IuYHbIE BUJIbI
npuOOpPHI U | Ha3HaYeHUe MPUOOPOB U YCTPOUCTB ISt YCTHOTO U
YCTpOMCTBA JUTSL | U3MEPEHUS TapaMeTPOB B IIEKTPUICCKUX MU CHbMEHHOIO
W3MEpPEHHST MapaMeTpoB | IEMsX; OIPOCOB, OIICHKA
B DJIGKTPUYECKUX ILENAX | - MEPEUnCIIsIeT METOIbl U3MEPEHUS U BBIIIOJIHCHUS
M UX KIACCH(UKALNIO; CITOCOOBI X aBTOMATH3AIINH; 1a00paTOPHBIX
- MOSICHAET METOJIUKY ONpeAeICHUS pabor
MOTPEIHOCTH U3MEPEHUM U BIMSHUS
M3MEPUTEIIBHBIX TPUOOPOB Ha TOYHOCTD
U3MEpEeHn
3HaTh:
OKO01; OKO02; TIK3.2 - 00yJaroIMiicss TPaMOTHO MPUMEHSIET - OIlEHKA
— METOJBI U3MEPEHHS U | U3MEPUTETbHBIE TPUOOPHI M YCTPOICTBA pe3ynbTaToB
CITOCOOBI UX JUTSI U3MEPEHU S TTapaMeTPOB BBIITOJIHCHUH
aBTOMAaTH3aluH AJIEKTPUUECKUX CUTHAJIOB U JIAET OIEHKY 1a00paTOPHBIX
Ka4yeCTBa MOJIYYEHHBIX PE3YIbTATOB. pabot
- IPOBOJIUTH DJICKTPUIECKAE U3MEPCHHUS - OIlCHKA
OKO01; OK02; I1IK3.2 [1apaMeTPOB JIEKTPUYECKUX CUTHAJIOB pe3ynbTaToB
— METOJIUKY npuOOpaMu U YCTPOUCTBAMHU PAZTUYHBIX BBIITOJIHCHUH
ONpEICIICHUS TUTIOB U OIICHUBATh KAYECTBO MOJYYCHHBIX | JaO0OpaTOpHBIX
MOTPEIHOCTH pe3yabTaToB pabot
W3MEPEHUN U BIUSIHUE
M3MEPUTEIIbHBIX




npruOOpPOB HA TOYHOCTh
U3MEPEHUN.

3. OneHKa 0CBOEHHA Y4eOHOI TUCIUNTIUHBI:

3.1.®opMbI M1 METOAbI OLIEHUBAHMS.

[IpenmeroM OLIEHKH CiIy>KatT ymMeHus U 3HaHus, npeaycmoTpernsie @I'OC CIIO no
aucimuinae  OIL11.  Dnekrpuueckne  U3MEPEHMs,  HANpaBJCHHbIE  HA
dbopmupoBaHue 00X U TPOPECCUOHATBHBIX KOMIIETEHIIUH.

KoHTponb ¥ OIlEHKa pe3yldbTaTOB OCBOEHUS  y4ye€OHOM  JUCUMIUIMHBI
OCYILECTBIIIETCS PEMNOIABATENEM B IIPOLIECCE MPOBEACHUS AyAUTOPHBIX 3aHATUH,
a TaKKe BBIMIOJHEHUsI oOydaomumucs pedepatuBHoil padoThl. UTOTOBBINM
KOHTpPOJIb B (popMme 3k3aMeHa. CTyJeHT AOMYIIEH /10 9K3aMEHa, €CJIU BBITIOJIHEHBI U
3auTeHbl Ja0OpaTopHbIe pPabOThl; TEMATUYECKHE CAMOCTOATEIbHBIE PadOTHI
BBIITOJIHEHBI HA MTOJIOKUTEIBHBIE OLICHKH.



KoHTpo/1b M 0LIeHKAa 0CBOEHUS Y4eOHOH IUMCUMILIMHBI 0 TeMaM (pa3jesiam)

Tabmuma 2.2

DnieMeHT yueOHOU

@OpMBI U METOABI KOHTPOJIS

JUCLIUIIINHBI Texkylmui KOHTPOJIb Py6exxHbIi KOHTPOJIb IIpomexxyToUyHas arTecTanus
Popma KOHTPOJIA IIpoBepsiemble dopma IIpoBepsiem Popma IIpoBepsiemel
OK, IIK KOHTPOJIS 13(S KOHTPOJISL e
OK, IIK OK, IIK
Tema 1.1. Beenenue | YO OK 01, 02 T OK 01, 02 2 OK 01, 02
[IK 3.2 [IK 3.2 [IK 3.2
Tema 1.2. | YO, CP OK 01, 02 T OK 01, 02 2 OK 01, 02
OcHOBHBIE [IK 3.2 IIK 3.2 IIK 3.2
MOHATHUSHA "
onpeaeieHus
U3MEPHUTEJIbHOMN
TeXHUKH
Tema 1.3. OO6ume | YO, CP OK 01, 02 T OK 01, 02 C) OK 01, 02
CBeIeHUSA 00 [IK 3.2 [IK 3.2 [IK 3.2
aHAJIOTOBbIX
U3MEPHUTEJIbHBIX
npudopax
Tema 2.1. YO, CP OK 01, 02 T OK 01, 02 €] OK 01, 02
IIpudopsbl [IK 3.2 [IK 3.2 [IK 3.2
HeINocpeACTBEHHOU

OIICHKH




TeMma 2.2.

KoncTpykuus
npudopos
HeIMoCpeACTBEHHOM
OLICHKH

YO, CP

OK 01, 02
IIK 3.2

OK 01, 02
IIK 3.2

OK 01, 02
[IK 3.2

Tema 3.1.

N3mepenne
napaMeTrpoB
JJIEKTPUYECKHUX
CHIHAJIOB

YO, CP

JIPNel, JTIPNe2, JIPNe3,

JIPNe4

OK 01, 02
[IK 3.2

JIPNel, JIPNe2,
JIPNe3, JIPNe4,
T

OK 01, 02
[IK 3.2

OK 01, 02
[IK 3.2

Tema 3.2.

HN3mepenue
napaMeTrpoB
JJIEKTPUYECKUX
uemneu

YO, CP, JIPNe5,JIPNe6,
JIPNe7

OK 01, 02
[IK 3.2

JIPNo5,JTIP Ne6,
JIPNe7, T

OK 01, 02
IIK 3.2

OK 01, 02
[IK 3.2

Tema 3.3.

HN3mepenue
HHAYKTHBHOCTH,
€MKOCTH

YO, CP,

JIPNe8,JIPNe9, JIPNel0

OK 01, 02
[IK 3.2

JIPNo8, JIP Ne9,
JIPNelO, T

OK 01, 02
IIK 3.2

OK 01, 02
[IK 3.2

Tema 3.4.
HN3mepenue
MOIIHOCTH,
JHEPruM, 4acTOThI,
da3nl

YO, CP

OK 01, 02
[IK 3.2

OK 01, 02
IIK 3.2

OK 01, 02
I1IK 3.2

Tema 4.1.

Hudgpossie
H3MepHuTeJIbHbIe

npuodopsI

YO, CP

OK 01, 02
[IK 3.2

OK 01, 02
IIK 3.2

OK 01, 02
[IK 3.2




Tema 4.2.
DJIEeKTPOHHO-
JIyueBble
npeodpazoBaresn

YO, CP

OK 01, 02
IIK 3.2

OK 01, 02
IIK 3.2

OK 01, 02
[IK 3.2




3.2 KogudukaTop o1leHOUHBIX CPEICTB

OyHKIMOHAIbHBIN MPU3HAK
OLIEHOYHOTO cpencrTna (Tun
KOHTPOJBHOTO 3aJIaHMS )

Kon onienouHoro cpeactsa

YcTHBIN onpoc YO
[IpakTryeckas padorta Ne n ITP Ne n
TectupoBanue T
KonrponbHnas padora Ne n KP Ne n
3amauna g1a camoctosTeabHou | CP
paboOTHI

- pedepar;

- TOKJIAJ;

- COOOIIIEHNE;

- OCCE.

PaznoypoBHeBbI€ 3anauu U 3amanus | P33
(pacuérnble, rpaduuecKue)

PabGouas Terpanb PT
IIpoexkt IT
JlemoBast urpa AN
Keiic-3anaua K3
3ayér 3
JuddepenumpoBanHblil 3a4éT 13
Dx3ameH D




4.3anaHus 1JIS OLEeHKH OCBOCHHUS TUCIHUIIINHBI

IK3aMeHallHOHHbIE BOIIPOCHI

1. IlepcieKTUBBI ~ pa3BUTHUSL  BJCKTPOUBMEPUTEIBHONW  TEXHUKU U

AIIEKTPONIPUOOPOCTPOCHHUS.
2. VI3aMeputenbHBIM MOCT TIEPEMEHHOTO TOKA, €r0 HA3HAYEHUE M YCIIOBUS
paBHOBECHS.

3. Kiaccudpukammss MeTOJ0B M3MEPEHHS pa3IMYHbIX 3JIEKTPUYECKUX
BeM4YuH. CpaBHUTEIbHASA OIIEHKAa MX TOYHOCTH.

4.. Camonuinymue npuOOpsl ¢ HEMPEPHIBHOW 3amuchio. X Ha3HaueHue,
IIPUHLIAI JEUCTBU,

5. Ilorpemnoctu wu3Mepenuii u mnpubopoB. HWx kimaccuduxarms.
OnpeneneHre  TMOTPEMIHOCTH  HM3MEPEHUM NOpU  MPSIMOM  METOJE
HETMOCPEICTBEHHOW OLICHKH U KOCBEHHOM METOJI€ U3MEPEHHUI.

6. DIEKTPOHHBIN octuuiorpad. OCHOBHbBIE DJIEMEHTHI.
OnekTpoHHONydeBass TpyOka. IlpuHuuMn modydeHus  U300paKeHUs
UCCIIEyEMOTO MpOLEcca Ha 3KpaHe ocuuiuiorpada.

7. Knaccel TouHoctu mpuOopoB. OrmpeneneHre Mo KIaccy TOYHOCTH
HanOOJbIIIEH aOCOMIOTHOW MOTPENTHOCTH U TPENESIOB JEHCTBUTEILHOTO
3HAYCHUSI U3MEPSEMON BEITUYHHBI.

8.  HW3meputenbHble  myHThl. WX  Ha3HayeHuWe, KOHCTPYKLHA,
XapakTepuCTUKU ©  pacder. (Cxema BKIIOYEHUS HU3MEPUTEIBHOTO
MeXaHHU3Ma C J00aBOYHBIM PE3UCTOPOM.

9. Mepsl osnekTpuueckux BemmynH: Mepa JJIC  anekTpryeckoro
CONPOTUBJICHUS, UHAYKTUBHOCTH, E€MKOCTH.

10. JloGaBounble pe3uctopbl. WX  Ha3HaueHUe, KOHCTPYKIIMS,
XapakTepuCTUKUH ©  pacuer. (Cxema BKIIOYEHUS HU3MEPUTEIBHOTO
MEXaHu3Ma C J00ABOUYHBIM PE3UCTOPOM.

11. Knaccudukanusi 3I€KTPOUZMEPUTENBHBIX MPUOOPOB MO CHUCTEMAM,
CTENIEHU TOYHOCTU U JPYTHM TpPU3HAKAM.

12. Opnodaznbie u3MepuTeNbHbIE TpaHChOpMATOphl HampspkeHus. Nx
HA3HAYEHHE, KOHCTPYKIUSI, OCHOBHBIE TEXHUYECKHE XaAPAKTCPUCTHKH,
CXeMa BKJIIOUYEHHUSI OJTHO(a3HOTO TpaHcpopmaropa B HU3MEPSIEMYIO 1ICIb
Y MPUCOEAUHEHUS K HEMY MPUOOPOB.
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13. OOmias cxema YCTpONCTBA 3IEKTPOUIMEPUTENIBHHOTO Tpudopa
HEMOCPEACTBEHHON OlEeHKM W ero neranu. Co3maHue Bpallaloliero u
MIPOTHUBOICHCTBYIOMIET0O MOMEHTOB. UyBCTBHTEIHHOCThL W TOCTOSHHAS
npudopa.

14. Tpexdazubie uzMeputTenbHble TpaHchopMaTopbl HampsikeHus. Hx
HA3HAYCHHE, KOHCTPYKIUSI, OCHOBHBIC TEXHUYECKUE XaPAKTEPUCTUKHU,
cxeMa BKIIFOUeHHs TpexdazHoro TpanchopMaTopa B U3MEPSEMYIO IIETh U
NPUCOEIUHEHUSI K HEMY TTPUOOPOB.

15. MapkupoBKa U TEXHUYECKHE XapPaKTEPUCTHKH, YKa3aHHBIC Ha IITKaje
npudopoB.

16. UWsmeputenbHblie TpaHchopmaropel Toka. Mx  Ha3HayeHue,
KOHCTPYKLHSI, OCHOBHBIC TEXHUYECKHME  XAPAKTEPUCTHKH,  CXEMa
BKJIIOUEHUST TpaHC(hopMaTopa B U3MEPSEMYIO 1I€TIb U MPUCOCIUHEHUS K
HEMY TIpUOOPOB.

17. IlpuOopbl MarHUTORJIEKTPUYECKON cuctembl. KX ycTpoicTBo,
IIPUHLMAI JEUCTBUs, YPAaBHEHHUs BpAILAIOIIEr0 MOMEHTAa U  IIKaJbl,
JIOCTOMHCTBA, HEAOCTATKU U 00JaCTh MPUMEHEHUS.

18. TlorpemHocTH U3MEPHUTENBHBIX TPaHCPOPMATOPOB TOKa W
HanpspokeHusa.  OnpeneneHre  JAOMYCTMMOTO — KOJMYeCcTBa MPHOOPOB,
NPUCOEIUHSAEMBIX K U3MEPUTENbHBIM TpaHC(hOopMaTopam.

19. IIpubopbl 37IeKTPOMArHUTHOM cuUCTeMBbl. VX yCTpOWCTBO, MPHHIIMIM
JEWCTBUS, YPABHEHUS BPAILAIOIIEI0 MOMEHTA WM IIKaJlbl, JTOCTOUHCTBA,
HEJI0CTAaTKU U 00JacTh MPUMEHEHUS.

20. DnexktpoguHamMu4ecKkui BarTMeTp. Ero ycTpoicTBO, NpUHIUM
JEVCTBUS, YPABHEHHE IIKAJIbl M CXEMa BKJIIOYECHHS B ILIETb MOCTOSHHOTO
TOKa JJIsi M3MEpeHus: MOUIHOCTH. OmnpenesneHue MOCTOSHHOM (LIEHbI
JIeJICHUS) IIKaJIbl BaTTMETPA.

21. TIlpubGopbl dJAEKTPOAMHAMUYECKON cucTeMbl. WX  ycTpoucTBO,
NPUHIIMI JIEUCTBUSI, YpPaBHEHUS BPAILAIONIEI0O MOMEHTa M IIKaJbI,
JIOCTOUHCTBA, HEJOCTATKH U 00JIACTh NPUMEHEHHS.

22. VI3amepeHne akTUBHOW MOIIHOCTH B IIETIH OJHO(A3HOTO TIEPEMEHHOTO
TOKa. Cxema BKITIOUCHUS JIEKTPOTUHAMUIECKOTO
(beppoauHAMUYECKOTO) BaTTMETpA.

23. IIpubops! dheppoamHamMuyeckoil cucteMbl. X ycTpOMCTBO, MPUHITUIT
JIEHCTBYS, ypaBHEHHS BpAIIAlOIIEr0 MOMEHTa W IIKajbl, JIOCTOWHCTBA,
HEJOCTaTKU U 00JacTh MIPUMEHEHUS.
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24. 3mMepeHne akTUBHOM MOIIHOCTU B Tpex(a3HbIX LEMAX NePEMEHHOTO
TOKa METOJOM JIBYX BaTTMETPOB.

25. Tlpubopsl 3yMeKTpoCcTaTHUECKOM cucTteMbl. VX yCTpOWCTBO, MPUHITUTI
JNEWCTBUS, YPABHEHUS BPAILAIOIIEI0 MOMEHTA WM IIKaJlbl, JTOCTOUHCTBA,
HEJI0CTaTKU U 00JacTh MMPUMEHEHUS.

26. Tpex(azubie BaTTMETPhl (PeppoAMHAMHUECKON CUCTEMBbI. WX CXeMbl,
YCTPOMCTBO W BKJIIOYEHUE B YETBHIPEXIIPOBOAHYIO Tpex(daszHyo Ienb
IIEPEMEHHOTO TOKA JJIs1 U3MEPEHHSI AaKTUBHOW MOIIHOCTH.

27. llpuGopsl BBIIPIMUTENbHON cucTeMbl. VX yCTpOWCTBO, MNPUHIUI
JEUCTBUs, YPABHEHMs BPALLIAOLIETO MOMEHTA M IIKajbl, JOCTOWHCTBA,
HEJOCTAaTKU U 00JIaCTh MPUMEHEHHS.

28. N3mepeHne akTUBHOW PHEPruM B IEMSAX 0JAHO(GA3HOTO MEPEMEHHOTO
Toka. OHO(a3HbI MHIYKIIMOHHBINA CYETYUK, €r0 YCTPOMCTBO, MPUHIUI
JEUCTBUS M CXEMa BKJIFOUECHUS B LICTIb.

29. TlpuOopsl >HEKTPOHHOW cucTeMbl. WX yCTpOWCTBO, NPUHIUII
NEHCTBUS, YPaBHEHUs BpAIlAONIEr0 MOMEHTAa W IIKajbl, JIOCTOMHCTBA,
HEJOCTAaTKU U 00JIaCTh NPUMEHEHHMUS.

30. M3mepeHue akTUBHOW »HEpruv B Tpex(a3HOU ILend NepeMEHHOTO
TOKa JBYXDJIEMEHTHBIM HMHAYKIIMOHHBIM CUETYMKOM. Ero ycTpoilcTBo,
MPUHIMI JCHCTBUS M CXeMa BKIIFOUEHUS B LICTIb.

31. Hudpossie npubopsl. CTPYKTYpHBIE CXEMBbI, MNPUHIMN JAEHUCTBUS,
JIOCTOMHCTBA W HEAOCTATKHU.

32. V3MepeHue akTUBHOW sHEpruv B Tpexda3HOW Lenu NEepeMEHHOTO
TOKAa TPEXAJIEMEHTHBIM WHIYKIIMOHHBIM CYETYMKOM. Ero ycTpoicTBO,
MIPUHIIAT JEHCTBUS U CXeMa BKIIIOUCHUS B IIETIb.

33. Ilopsmok u cxema TPOBEPKA TEXHUYECKHX aMIIEPMETPOB Ha
COOTBETCTBHE KJIACCy TOYHOCTH.

34. 3MmepeHre 3NEKTPUYECKON SHEPrUU B LEMSIX IMOCTOSHHOTO TOKA.
ONeKTpoJUHaMUYeCKUid W QeppoAMHaAMHUEcKUil  cueTuuku.  Ux
YCTPOMCTBA, NPHUHIMIT JEHCTBUS W CXE€Ma BKIIOYEHHS B IENb Ha
AJIEKTPOIIOIBMYKHOM COCTaBE.

35. Ilopsmok m cxeMa MNpPOBEPKHM TEXHUYECKHX BOJBTMETPOB Ha
COOTBETCTBUE KJIACCY TOYHOCTH.

35. U3mepenue peakTUBHOW SHEPruM B IENsAX Tpex(da3HOro TOKA.
36. MarsuTos’neKTpUYECKUN TaJbBaHOMETP IMOCTOSIHHOTO TOKa. Ero

Ha3HAYCHUE, MPUHIUII JIECUCTBUS U YCTPOMCTBO.
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37. U3smepenne kodpUIMeHTa MOUTHOCTH B LIETISAX MEPEMEHHOTO TOKA.
OnexTpoauHaMuYecKuil gazoMeTp 0JHO(]A3HOTO TOKA, €r0 YCTPOICTBO,
IMPUHIMAIT ﬂeﬁCTBHHIICX@M&]MUHOQGHHH.

38.Knaccudukaiys >JeKTpUYECKUX COMPOTHBJICHUN MO BEIMYMHE H
METOJUKE NU3MEPECHUM.

39.  H3mepeHue  4acTtoThl B LEMAX  IIEPEMEHHOrO  TOKa.
DNEKTPOANHAMUYECKUN  YaCTOTOMETP, €ro  YCTPOMCTBO, IPUHIUI
JENUCTBUS U CXEMa BKJIIOYEHUSI.

40.13mepeHre CpelHUX COMPOTUBICHUN KOCBEHHBIM METOJ0M (IpHU
MOMOIIM aMIIepMETpa U BOJIbTMETPA).

41.  H3mepeHue  CONPOTUBIICHUS  OJHOTO MpoBOJIa  JIMHUU
U3MEPUTEIIBHBIM MOCTOM MOCTOSIHHOTO TOokKa. CXeMa M3MEpEHHUS.

42. W3mepeHue MaibIX COMNPOTHUBJICHUM KOCBEHHBIM METOJOM (NpHU
MOMOIIY aMIIEpMETPa ¥ MIJUITMBOJIBTMETPA).

43. H3mepeHne acCHMMETpUM  JBYXIIPOBOJHOM  LENU  MOCTOM
MOCTOSIHHOTO

TOKa.

44. N3mepeHne CpeIHUX CONPOTHUBJIIEHWNA OJWHAPHBIM H3MEPUTEIbHBIM
MOCTOM Ha IIOCTOSIHHOM TOKe. IIpuHIMnuanbHas cxema U YCIOBHE
paBHOBECHUS MOCTA.

45. I3mepeHue CONPOTHUBIICHHUS HW30JHIWUA JIMHUA MOCTOM MOCTOSIHHOTO
TOKA.

46.YCTpOUCTBO U CXEMBI OMMETPOB C OJHOPAMOYHBIM H3MEPUTEIHLHBIM
MEXaHU3MOM, WX TPUHIUN JACHCTBUS W BBIINOJHEHUE W3MEPEHUN
COINPOTHUBIICHUN OMMETPAMH.

47. OnpeneneHue pacCTOSHUA 10 MECTa KOPOTKOTO 3aMbIKaHHUs MPOBOJA
c 3emusiell (MecTo TPOOOS U3OJSALMU) ABYXINPOBOJHOW JIMHUU TIPU
MOMOIIIY U3MEPUTEIHHOTO MOCTA

48. VYcrpoWctBO M cxXeMma  JIOTOMETPHUYECKOTO  METOMMETpa
(mocnemoBaTenbHasl cxemMa oOMMeETpa - Joromerpa). Ero npuHuun
JIEVUCTBUS BBINIOJHEHUE U3MEPEHUA METOMMETPOM.

49. OnpeneneHue pacCTOSTHUS JJO MeCTa OOphIBA JKUJI B KaOejie MOCTOBBIM
METOJIOM.
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50.1U3mepenne OOJBIIMX COMPOTHBJIICHUA METOJaMH BOJIbTMETpA H
3aMEILCHUS.

51. TepmoanekTpuueckue IpeoOpa3oBaTEIM HEDJIEKTPUUSCKUX BEIMYHH
B DJICKTPUUECKUE, UX MPUHLMN JCUCTBUS U MPAKTUYECKOE MPUMEHEHHE.

52. OcoOeHHOCTH HM3MEPEHHUS CONPOTHBIICHHMM 3a3emiieHus. M3Mmepenus
CONPOTHUBJICHUM 3a3€MJICHUSI C IMOMOIIBIO aMIIEPMETPA U BOJIbTMETPA.

53. HHaykuuoHHBIE TpPeoOpa3oBaTENM HEIICKTPUUECKUX BEIMYMH B
ANEKTPUUYECKUE, WX MPUHLUIN JEHUCTBUS U MPAKTHUYECKOE MPUMEHEHUE.

54. V3MepeHne MHAYKTUBHOCTU U €MKOCTH KOCBEHHBIM METOJO0M (Tipu
MOMOIIY aMIIepMeTpa M BOJIbTMETPA).

55. PeocratHble mnpeoOpa3oBaTeld HEIIEKTPUUECKUX BEIMYUH B
ANEKTPUUYECKUE, WX MPUHIUI JIEUCTBUS U MPAKTUYECKOE MPUMEHEHUE.

56. HM3MmepeHue B3aMMHOW WHIYKTUBHOCTA KOCBEHHBIM METOJO0M (TIpH
MOMOIIIM aMIIepMETpa U BOJIbTMETPA).

57. Krnaccudukamsi — TeleU3MEpPUTENLHBIX  cucTeM. [IpumeHeHHe
TEJIEU3MEPEHNUN Ha JKEIIE3HOJOPOKHOM TPAHCIIOPTE.

58. M3mepeHue B3aMMHOM WMHIYKTHUBHOCTH METOJOM COTJIACOBAHHOTO H
BCTPEYHOT'O BKIIFOUEHHUS KaTYIIEK.

59. LudpoBbie BOJBTMETPHl MOCTOSIHHOTO W TEPEMEHHOrO TOKa, X
CTPYKTYPHBIE CXEMBI, MPUHLNIN JCUCTBUS, IPUMECHEHUE.

KoHnTtposiupyembie KOMIIETEHIIUU

OK.01 Bei6upars criocoObl pemieHus 3aaad MpodecCHOHATbHON NeATeTbHOCTH
NPUMEHUTEIbHO K Pa3JIMYHBIM KOHTEKCTaM

OK.02 Ucnosp30BaTh COBPEMEHHBIE CPEACTBA IOUCKA, AHAIIN3a U HHTEPIIPETALIUN
uHbpopMalM ¥ HH(POPMALMOHHBIE TEXHOJIOTMU [UJISl BBINOJHEHUS 3ajad
npoQecCUOHaANbHON AeSITEIbHOCTH

-npogeccuoHAIbHBIE:

[1K3.2 W3MepsATh W aHaIM3UPOBaTh MapaMeTpbl NPUOOPOB U  YCTPOMCTB
CUTHAJIM3ALIUY, HEHTPAIM3aUUU U OJIOKUPOBKHU

B pesynbTare ocCBOEHHMS MpOTrpaMMbl y4yeOHOW MHUCLMIUIMHBI —peaTu3yeTcs
nporpaMMa BOCHHUTAHHWSA, HalpaBjieHHas Ha (GOPMUPOBAHUE CJCAYIOIIUX
JMYHOCTHBIX pe3ysbTatoB (JIP):

- 3aloTsumiics O 3alTe OKPYXKAILIEH Cpeabl, COOCTBEHHOW U UYXOU
0€30MacHOCTH, B TOM YHCJIC MUPPOBO;

- T'oToBHOCTH OOy4aromerocsi COOTBETCTBOBATh OXKHJIAHUSAM PpaOOTOAATEICH:
OTBETCTBEHHbBIN COTPYAHUK, TUCIUILTMHUPOBAHHBIN, TPYA0JIIOOUBBINA, HALIETICHHBIH
Ha JIOCTMKEHHE IIOCTaBJIEHHBIX 337a4, 3(GQEKTUBHO B3aUMOJACUCTBYIOIIMN C
YJIeHaMHM KOMaHbl, COTPYAHUYAIOLIMNA C APYTUMH JIFOJbMHU, TPOEKTHO MBICIISIINNI;
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- CocoOHBI K TE€HEPUPOBAHUIO, OCMBICIICHHIO W JOBCACHUIO JO KOHCUYHOM
pea3anuy npeajiaraeMblX HHHOBAIUHI;

- IlposBnstonmii  cMOCOOHOCTH K HEMPEPHIBHOMY pa3BUTUIO B 00JacTh
npodecCuoHaIbHBIX KOMIIETEHIIMN U MEXTUCIUILTUHAPHBIX 3HAHUH.

dopMmoii aTTecTaluy 1Mo YIeOHOHN AUCIIMIUIMHE SBIISICTCS dK3aMEH

KPUTEPU OLIEHKU
Ouenka Kpumepuu
«OTIIUIHOY OTBeT Ha TEOPETHMYECKHM BOMPOC BEPEH W

JIOCTAaTOUYEH M0 00bEMY, 00BICHEHNE KauEeCTBEHHOM
3a7la4M HE COJIEP>KUT MPOTHUBOPEUYUH, pacuETHAS
3a/1a4ya pelieHa u o(hopMieHa BEpHO.

«XOPOIIIO» OTBeT Ha TEOPETUYECKUI BOMPOC BEPEH, HO HE
JIOCTATOYEH MO 00BEMY, 00BICHEHNE KaueCTBEHHOM
3a7lau  HE COJIEPXKUT SIBHBIX MPOTHUBOPEUMIA,
pacuérHas 3a/1a4a penieHa u opopmiieHa BEpHO, HO
UMEET TOTrPEIHOCTH B pacuérax, HETOYHOCTH,
HenopPaboTKH B 0(OPMIICHUH.
«YJIOBJICTBOPUTEIHHO OTBET Ha TEOPETUUECKUI BOIPOC COCTABIIIET 0
50% marepuana, Ipu peUIeHUH PacUETHOM 3a/1a4u
HET BBIYHCJICHUS Pa3MEPHOCTHU, WA HEMPaBWIHHBIN
MaTeMaTUYeCKUl pacuéT, WM 3ajada JOBeAeHa
TOJILKO 10 (PU3UYECKOT'O PEIICHUS.
«HEYMOBJIECTBOPUTENHLHO» | BepHo BbeimosiHeHO MeHee 50% oObéMma 3amanus,
HET 3HaHWUA (PU3UYECKUX 3aKOHOB, OTCYTCTBYET
pELICHUE PACUETHBIN 3aa4H.
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JlaGopaTopHblie paboThI

Jlabopatopnas pad6ota Nel
Lens paboTel: 3HAKOMCTBO € NpUOOpaMM MJii PETUCTPALMM SIEKTPUUECKUX
CUTHAJIOB.
Xoa paOoThI:
1. O3HaKOMUTHCS ¢ PabOTOM NEKTPOHHO-ITy4E€BOTO OCHILIOrpada;
2. Tlomyuuts 3amanue y npenoaasaresns (hopma U 4acToTa CUTHANIA);
3. 3apucoBaTh OCHMJUIOTPAMMY U 3alucaTh MaciiTad KOOPJAMHATHOM CETKHU;
4. Onpenenuts aMIUIUTYAY, pa3Max, MEepUOJ W YacTOTy OJJIEKTPUYECKOTO
CUTHAJIa;
5. O00o3HauUTh  Ha  OCHWJUIOTpAaMME  OCHOBHBIE  XapaKTEpPHCTHKH
AIIEKTPUYECKOTO CUTHAJA (AMIUTUTYAY U TIEPUOT);
Cnenath BBIBOABI TIO paboTe.
3aKIr0YeHuE.

N o

Jlaboparopnast pabota Ne2

[enb paOoOThI: 3HAKOMCTBO C YCTPOWUCTBOM AJIEKTPOHHO-JTy4€BOTO OcIuiorpada
C1-65

Teopernueckas 4acTh:

B TexHnueckux oTpacisix 3HaHUM TepMUH "'curHan” (signal, oT JaTHHCKOTO signum
— 3HAaK) OYE€Hb YacCTO HCIOJBb3YETCSd B IIMPOKOM CMBICJIOBOM juamna3oHe, 0e3
coOmoieHns cTporoit tTepmuHoiorud. [1o HUM MOHUMAIOT U TEXHUYECKOE CPEICTBO
IUIA Tiepefadn, oOpamieHuss ¥ HCTIOJb30BaHUS WHGOPMAIMH — JIIEKTPUYECKHUH,
MarHUTHBIN, ONTUYECKUNA CUTHAT, U (PU3UYECKHUI MPOIIECC, MPEACTABISIONIMNA COO0M
MaTrepuaibHOE BOIUIOIICHHE MHHOPMAIIMOHHOTO COOOIICHHS — U3MEHEHHE KaKOT0-JT0O
napamerpa  HocurTens ~ uMHGopMaruMu  (HampsDKEHHs, 9acTOThl,  MOIIHOCTH
AIIEKTPOMATrHUTHBIX KOJIEOAHUM, MHTEHCUBHOCTH CBETOBOTO TIOTOKA U T.II.) BO BPEMEHH,
B MPOCTPAHCTBE WJIM B 3aBUCHUMOCTH OT M3MEHEHMS 3HAUYCHHMM KaKuX-THOO IPYyTrux
apTyYMEHTOB (HE3aBUCUMBIX IIEPEMEHHBIX); U CMBICJIOBOE COJEPIKAHUE OTIPEACIIEHHOTO
(GU3NYECKOTO COCTOSHMS WIM TIpollecca, Kak, HampuMmep, CUTHAIbl CBeTodopa,
3BYKOBBIE MIPEAYIIPEKIAIOIIIE CUTHAIIBI U T.TI1. Bce 3T MOHATHS 00beAUHAET KOHEYHOE
Ha3HAUYCHHE CUTHAJIOB. DTO OMpEACNieHHbIE CBEACHUS, COOOIIeHUs, HHPOpMAIUs O
KaKUX-TMOO TIPOIecCax, COCTOSHUAX WM (PU3NYECKHX BEIMYMHAX OOBEKTOB
MaTepuaIbHOTO MUpPa, BhIpaKEHHBIE B (hopMe, yA0OHOU misi mepenaun, oOpaboTKH,
XpAHEHUS ¥ UCIIOJb30BAHUS ITHX CBEICHHM.

Haubosee pacpocTpaneHHOE MPECTaBIICHUE CUTHAJIOB — B AJIEKTPUYECKOM (popme
B BUJIE 3aBUCUMOCTH HarpspkeHust oT Bpemenu U(t).

C moHATHEM CUTHaJa HEPa3phIBHO CBS3aH TEPMHUH PETUCTPAIlMM CHUTHAJIOB,
MCIIOJIb30BaHUE KOTOPOTO TAKXKE IMMPOKO M HEOJHO3HAYHO, KaK M CaMOT0 TEPMHHA
curHai. B HanOosee 00111eM cMBICIE IO 3TUM TEPMUHOM MOKHO MIOHUMATh OTEPaIiO
BBIJICJICHUSI CUTHAJIA W €ro mnpeoopa3oBanus B GopMy, YAOOHYIO IS IajdbHEHIIEro
WCIIOJIb30BaHMUS.
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DJIEKTPUYECKUNA CHUTHAI SBJIACTCS (YHKIIMEH BpPEMEHU U XapaKTepPU3yeTCs
BPEMEHHBIMH Y aMIUIUTYAHBIMU MTapaMeTpamHu.
Bbiaenstor cienyroime TUMbl CUTHATIOB:

. aHayoroBblid curHain (analog signal) sBisiercss HenmpepblBHOW (PyHKUUEH
HEMPEPBHIBHOTO apryMeHTa, T.€. ONpeeNeH s JI000Tro 3HaUeHUsI apTyMEHTOB;
. nuckpetHbiit curnan (discrete signal) mo cBOMM 3HAYEHUSIM TaKKe SIBIISIETCS

HETNPEePHIBHOK (DYHKITUCH, HO OIpPEACICHHOW TOJBKO IO JUCKPETHBIM 3HAYCHHUSIM
apTyMCEHTa,;

. mudpoBoit curHan (digital signal) kBaHTOBaH IO CBOMM 3HAYCHHSIM U
JTUCKpETeH 1o aprymenty. [lo cymecTBy, 1@pOBON CUTHAT MO CBOUM 3HAYCHUSM
ABIIETCS (POPMAITM30BAHHON Pa3HOBUIHOCTHIO JUCKPETHOTO CUTHAJIA.

Xoa paboThI:

1. VYBUIETh YETKUI CUTHA Ha dKpaHe ocImuiorpada;

2. N3mepuTh aMITUTYTy ¥ pa3Max dJIeKTPHUECKOT0 CUTHAJIA (HAIPSHKSHMS ),
3. 3akiroucHuUe.

JlaGoparopnast pabota Ne3

Lens paboThl: puoOpEeTEHNE MPAKTUUECKUX HABBIKOB ONPENETICHUs TapaMeTpOB
AJIEKTPUUYECKOTO CUTHAJIA

Teopernueckas 4acTh:
Curnan xapakrepusyercsi psSAOM MNapaMmeTpoB. B mepBoM ciyyae €IMHCTBEHHBIM
rmapameTpoM CUTHajla SBJIETCS ero  ypoBeHb. CHHYCOMIAJIbHBIA  CHTHAJ
XapakTepu3yercss CBOEH aMIUMTyAo#, ¢a3ol, YacTOTOH, TMOCIEN0BATEILHOCTh
HMMITYJIbCOB — aMIUTATYI0M, (Da30i, 9aCTOTOM, IMMPUHON UMITYJIHCOB MM KOMOWHAITHCH
HMITYJIbCOB Pa3JIMYHOTO YPOBHS B TEUEHUE ONPENEIEHHOTO IPOMEKYTKA BPEMEHMU.

OCHOBHBIMH TapaMeTpaMu HM3MEHSIOIMXCS BO BPEMEHH CHUTHAJIOB SIBJSTFOTCS
(pucyHox 24):

. amuutyaa (A) — HauboJIbIlee 3HAUYCHHE, KOTOPOE MPUHUMAET CUTHA WIIN
MAaKCUMaJIbHOE 3HAYECHNUE U3MEHEHHS TIEPEMEHHOMN BEJIMYMHBI OT CPETHETO 3HAY EHUS
(Mo moayito);

. MakcuMaibHOe 3HaueHue curHaia (XMAX)— HauOoJblliee MIHOBEHHOE
3HaUEHWE CUTHAJIA Ha MPOTSKEHUH 33JJaHHOTO MHTEpBaAJIa BpEMEHH;

. MuUHHUMaTbHOE 3HaueHue curHama (XMIN)- HauMeHbliee MrHOBEHHOE
3HaUEHUE CUTHAJIA HAa MPOTSKEHUH 33JaHHOTO NHTEpBaJla BPEMEHH;

. pa3max (R) — pa3HOCTh MEX Ty MAKCUMAITbHBIM 1 MHHUMAJIbHBIM 3HAYCHUSIMA
CUTHAJIa Ha MPOTSKEHUH 33JJaHHOTO MHTEpBaJia BPEMEHH;

. gactoTa (f) — XapakrepucThKa 3JIEKTPUYECKOTO CUTHANIA, PaBHAS YHCITY
MOJIHBIX LIMKJIOB, COBEPILIEHHBIX 3a €AMHUILY BPEMEHH;

. nepuoy (T) — BemunHa, 0OpaTHAs 4acToOTe;

. CKB@XHOCTh CHUTH&Ja — BEJIMYMHA, paBHas OTHOIICHUIO TEpUoja

UMITyJIbCHOTO CUTHAJIA K €r0 JJTUTETbHOCTH
Xoa paboThI:
2.1. Jlns mpoBeAeHNsI U3MEPEHUS pa3Maxa BbIIIOJHUTE CIEAYIOIIUE ONepaluu:
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2.1.1) noxaiiTe CUrHANI HAa THE3/0 « » ycunutens Y;

2.1.2) ycranosute nepexmouarens « BOJIBT/AEJL» Tak, 4ToObI CUTHAJT HA KpaHe
ocumiorpada 3aHuMan naTh ACJICHU;

2.1.3 ) ycTaHOBHUTE TyMOJIEp « ~ ; ~ » B HOJIOKEHHUE ¢« ~ ».

2.1.4) pyuxoit «YPOBEHb» ycTanoBute yctoitunBoe n3o0paxeHue. Y CTaHOBUTE
nepexmouaresb « BPEMSA/IIEJL» B mosoxeHue, mpu KOTOPOM Ha SKpaHe HaOJIH01aeTCsl
HECKOJIbKO MEPUOJ0B UCCIEAYEMOTO CUTHAIA,

2.1.5) ycTaHOBUTE PYUKY « | » TaK, 4TOOBI HIXKHUN YPOBEHb CUTHAJIA COBIAIAI C
OJTHOM M3 HMKHUX JIMHUN CETKU, a BEPXHUN YPOBEHb HAXOAWICA B Ipenenax padouei
4acTH SKpaHa. Pydukol « <> » cMecTuTe n300paxkeHue TakuM 00pa3om, YTOObI BEpXHUI
YPOBEHb CUTHAJIA HAXOAWICS HA HEHTPAIbHON BEPTUKAILHOW JTMHUU (PUCYHOK 27

2.1.6) u3MepbTe PACCTOSIHUE B JACICHUAX MEXKIY KpallHUMU TOYKaMu pa3zmaxa
curnana. Pyuka «IUTABHO» noypkxHa ObITh yCcTaHOBIIEHA B TI0JI0KEHHEK ¥ ».

Ilpumeyanue. ITOT METO1 MOXKET ObITH UCIIOJIb30BAH J1JI1 U3MEPEHUS HAMPSXKEHUS
MEXIY ABYMs JTIOOBIMM TOUKAMU CUTHANA, @ HE TOJIbKO MEXAY NuKaMu (pa3Maxa);

2.1.7) yMHOXbTE pacCTOSIHUE, U3BMEPEHHOE B YCIOBHBIX €IMHUIAX (JAECIECHUAX), Ha
nokazanue nepexmouarens « BOJIbT/IEJL».

2.1.8.)3aximoucHue

JlabopaTtopnas padota Ned

Lens padoTsl: U3MepuTh NEpHOI M pacCUUTATh YACTOTY JIEKTPUUECKOTO CUTHAJIA

Teopernueckast 4acTh:

3anoMHUHAOIIME YJIEKTPOHHO-TY4YEBbIE OCHMILIOTPA]bI UCTIONIB3YIOT CIICIHATHHBIC
3alOMMHAIOIIME TPYOKH, KOTOPBIE MO3BOJISIIOT COXPAaHATh HA OMPEEICHHOE BpEMs
UCCJIETyEMbIi CUTHAJI, B TOM YHUCJIE OJTHOKPATHBIN, i1 HAOJIOICHUSI, PETUCTPAIUU U
fanpHenen ero o0pa0oTku. OCHOBHBIMM XapaKTEPUCTUKAMH 3alOMUHAIOIIUX
ocumiorpadgoB  SBISIIOTCSA ~ MakCHUMallbHasT CKOPOCTh  3allUCU W BpeEMs
BOCTIPOM3BE/ICHUS, KOTOPbHIE ONPEALISIOTC S, B OCHOBHOM, KOHCTPYKIIHEH 3JIEKTPOHHO-
ay4yeBou TpyOku. [Ipumepamu JaHHOTO THUIIA DJEKTPOHHO-TYYEBBIX OCHULIOrpadoB
cayxat monemu C8-13, C8-15.

[I1poKOTOJIOCHBIE 3JIEKTPOHHO-Ty4YEBbIE OCHWLIOTpadbl MpeaHa3HAYEHBI IS
ocumorpadupoBaHusl KOPOTKUX HMITYJILCOB (C JUIMTEIbHOCTHIO (PPOHTOB MEHEE
I5HC) U HUCTIONB3YIOTCS B PEXKHUME PEATHLHOTO BPEMEHU WM C IMpeoOpazoBaHUEM
BpeMEHHOTO MacmTaba. [l peructpaiuu CHTHAIOB HaHO- U TMHUKOCEKYHIHOU
JUTMTEIbHOCTH ~ MPUMEHSAIOTCS  CHENMalIbHbIE  KOHCTPYKIIMA  CKOPOCTHBIX
ocuwuiorpadoB Ha TpyOkax Oerymield BOJIHBI, OOJIAAAIOMMX MUPOKOW TOJI0COM
MPOIMYCKAHUSI W TOBBIIMIEHHOW YYBCTBUTEILHOCTHIO. K IIMPOKOMOJOCHBIM
ocumorpadam otHocuTcst Mosienb C7-15 ¢ monocoit mpomyckanust SMI .

CTpoOOCKOTMUECKHUE IIEKTPOHHO -TyYEBbIE OCUMILIOTPA]bI MO3BOJSIOT MOIYYUTh
M300paKEHUE UMITYJIbCOB HAHO- M MUKOCEKYHIHOM JJIUTEIHbHOCTU, MAJIBIX YpOBHEU
(menee 0.1 B) B peanbHOM Macirabe BpeMeHu. J[Jist moJydeHust Takoro U300paKeHus
HCTIOJIb3YETCS CTPOOOCKOTTMYICCKUI METO/I, COYETarOIINI OO0MBIITYIO
IIIUPOKOTIOJIOCHOCTh M BBICOKYIO UYYBCTBUTEIBHOCTH TMPHU OCHUAUIOTPadUpPOBAHUH
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MOBTOPSIOIMUXCS MUMIYJIbCOB. [Ipu 3TOM B CTpoOOCKOMWYECKHX oOcuuutorpadax
UCIIOJIb3YIOTCSI  OOBIUHBIE DJIEKTPOHHO-ITyuyeBble TpyOku. Ilpumepom  Takmx
ocuuuiorpados ciayxuT moaens C7-13.

CrienpanbHbBIC 3JIEKTPOHHO -Ty4eBbI€ OCIIIIOrpadbl PeaHA3HAYCHBI JIJIS IIQTIGBOTO
MPUMEHEHUS (TEIIEBU3UOHHBIC U3MEPEHHUS, ISl CUCTEM aBTOMATUYECKOIO KOHTPOJIS U
yIpaBieHUs W JAp.). 3a CUET CHIKCHHWS YHHBEPCAIBHOCTH (CYXKEHHS Kiacca
UCCIICYEMbIX CUTHAJIOB) CICIUAIBHBIC JJIEKTPOHHO-IIyYEBbIE OCIHILIOTPa(bI
00JIaTAr0T JYYIIMMHA TEXHUYECKUMH XapaKTEPUCTHUKAMHU TI0 CPABHEHUIO C JIPYTUMU
TUTIAMH DJICKTPOHHO-TYYEBBIX OCIIIOrpadoB: OOJBINON TOJOCOW MPOIYCKAHHUS,
0O0JIBIIION TOYHOCTHIO U3MEPEHUS U JIP.

B nmocnemHee BpeMs IMIMPOKOE pacHpoOCTpaHEHHE MONyYWId HU(POBBIC
ociuuiorpadbl, MOCTPOCHHBICE HAa 0a3e OJHOKPUCTAIHHBIX MHUKPOKOHTPOJUIEPOB.
[MudpoBeie ocuummiorpadbl codeTaloT B ce0€  TIOJIOKUTENbHBIE  KadecTBa
BBITICIIEPEUHMCIICHHBIX THITOB AJIEKTPOHHO-IIydeBBIX ocuuiorpados. M, kpome Toro,
WUMEIOT LEJBIN PSIT APYTUX CEPBUCHBIX M TEXHUIECKUX TTPEUMYIIIECTB TIepe]l OOBIYHBIMU
ocumorpagdamu.

Xona paboThI:

1.0. Jns wm3MepeHHs JUIMTEIHHOCTH CHUTHAJIa MEKIY ABYMS €ro TOYKaMH
POU3BEIAUTE CIICTYIOIINE OTICPAIUH:

1.1) nogaiiTe curHajl Ha THE3/I0 « » ycunuTens Y;

.1.2) ycranosute mepexmouarens «BOJIBT/IEJL.» B Takoe mosioxkeHue, 9To0bI
n300paKeHNe Ha SIKPaHE COCTABIIIO OKOJIO 5 JeNeHUi;

.1.3) pyukoit «YPOBEHD» ycTanoBuTe ycTOMUMBOE U300 AKEHUE;

.1.4) ycranoBure mepexmouarens « BPEMS//IEJL.» Ha HamOOIbIIyI0 CKOPOCTH
Pa3BEPTKH, NP KOTOPOH PACCTOSHHE MEKIY JIBYMS M3MEPSICMBIMH TOYKaMH Oyier
MEHBIIIE 8 JCNCHH, T. K. BO3MOXXHA HEIMHEHHOCTh HW300paXCHHSI B IEPBOM H
MOCJICTHEM JICICHUH IIIKAJIbL;

1.5) pyukoii « ] » mepeMecTuTe u300paKeHne, 4TOOBl TOYKH, MEKIY KOTOPBHIMU
U3MeEpsIeTCs BpeMs, HaXOIWINCh Ha TOPU30HTAILHON IEHTPATHbHOH JINHUY;

1.6) pydKo# « <> » YCTaHOBUTE N300paKeHHUE TaK, YTOOBI TOUKH, MEXKITY KOTOPHIMH
H3MEpSIETCS BpeMs, HaXOAWIUCh B TIpe/ieiax BOCbMH IEHTPAILHBIX J1EICHUN CETKH;

.1.7) u3mepbTe TOPU3OHTAILHOE PACCTOSHUE MEXAY H3MEPSIEMbIMH TOYKAMHU
(Pucynok 28). Pyuka «IUTABHO» nepexmouarens «BPEMS/IEJL.» nomkHa ObITH
YCTaHOBJIEHA B TIOJIOKEHHE « ¥ »;

1.8) yMHOXbTE paccTosiHUE, U3MEPEHHOE B 11.3.1.7 Ha MOKa3aHUE MepeKIIoYaATENs
«BPEMSI/IEJL»;

1.9) 3akmouenue.

Jlabopatopnas padoTa Ne5
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Llens paboTel:  HW3y4yeHHE CPEICTB M METOJAOB H3MEpPEHUS MapaMeTpoB
ANIEKTPUYECKUX LIETIEN; OLIEHKA PE3YJIbTATOB U MOTPENTHOCTEN U3MEPECHHUM.

Xoa paOoThI:

1. O3HaKOMHUTBCSI CO CPEACTBAMM H3MEPEHUU IMapaMETPOB AJIEKTPUUECKUX
1eneit B 1a00patopHO paboTe M COOTBETCTBYIOIIMMHU HHCTPYKITUSMHU ITOJIh30BaTENICH.
[lonyuuTs y mpenojgaBaTesii KOHKPETHOE 33JaHHE IO MCIOJb3YEMbIM CPEICTBAM
U3MEpPEHUN U 00BEKTaM U3MEPEHUIA.

2. M3meputs W  OICHUTHh  TMOTPEIIHOCTA  PE3YJIbTaTOB  HM3MEPCHHIA
COTIPOTHUBJICHUSI PE3UCTOPOB, BCTPOCHHBIX B JIAOOPATOPHBIM MOJYIIb, CIICAYIOUMMHU
prudopamMu:

o HU3MEpHTEIeM UMITe[IaHCa («U3MEPHUTETIeM HMMHUTAHCA» ),

o YHHUBEPCATLHBIM 3JIGKTPOHHBIM BOJBTMETPOM B PEXKHME H3MEPEHUS
COTIPOTHUBJICHUS,

o YHHBEPCAILHBIM IIU(PPOBOM BOJHTMETPOM B PEKHME H3MEPEHUS
COIIPOTHBIICHUS,

o KOMOMHHUPOBAHHBIM  MarHUTORJIEKTPUYECKUM  W3MEPUTEIbHBIM

prUOOPOM (TECTEPOM) B PEIKUME U3MEPEHHUS COMPOTUBIICHUS (PESKUME OMMETPA).

[lorpemHoOCTH pPE3YABTATOB HW3MEPEHUM OLEHUTh HENOCPEACTBEHHO IIpHU
BBITIOJIHEHUU pa0OThl 1O HKMEIOLIMMCA B JIADOPATOpUU  METPOJIOTUYECKUM
XApAaKTEPUCTUKAM HCIIOJb3yEMBIX CPENCTB HM3MepeHuu. lIpoBecTn cpaBHUTENBHBIN
aHaJIM3 TOJY4YEHHBIX PE3YyJIbTaTOB.

3. M3mepute emxocth C W TaHreHc yria nOTEph tg KOHAEHCATOPA,
UHAYKTUBHOCT L u goOpoTtHOCTr Q KATYIIKM H3MEpUTENIEM WMIIEAaHCa TI0
NapajulelbHOM U TOCJEN0BATEIbHOW CXEMaM 3aMEILEHHs; OLUEHUTh MOTIPEIIHOCTH
PE3YIABTATOB U3MEPECHUMN

4. 3aKItoueHue

JlaGoparopnas pabota Ne6

[ens paboThl: HayauThest u1BMEpSITH COMMPOTUBIICHUE C TTOMOIILIO MOCTa Y UTCTOHA;
NpOBEpUTh  (POPMYJbl  MOCJIEIOBATEIILHOTO W  NApaUICIbHOTO  COEIUHEHUS
MIPOBOJHUKOB.

Teopernueckas 4acTh:

Pabouune popmysbi:
RxE = eram:RKS-l-RxE R — Rxl' Rx:
(2) R Rx1+Rx2 (3)
1)

['ne Ra - COTIPOTHBIICHUE, 10JI00paHHOE Ha Mara3uHe
CONpOTHBIEHHE; 't M L JUIMHBI COOTBETCTBYIOIMX IUled peoxopna; fxilFu
U3MEHSIEMBIE COTIPOTUBIICHHUS.

Xoxa paboThI:

1. CoOupaeM 3JIEeKTPUIECKYIO IIeTTh, KaK M0Ka3aHo Ha Puc.1, moakirouas oaHy

13 HEM3BECTHBIX CONPOTHBIICHHIT (Hampumep, Fxi
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2. [Tocne npoBepKH CXeMbl JADOPAHTOM, 3aMbIKAEM KITIOY S.
3. [TogOupaem Takoe compoTHBiIcHHEe Ha MaraswHe P-33, 4TtoObl cTpenka
rajlbBaHOMeTpa ycTaHOBHIIACh Ha (. 3anmuchIBaeM MOKa3aHUs Mara3nHa ¢ TOYHOCTBIO JI0

0,1 OM 1 BerumcIsieM Fxi o dopmyie (1).

4.  3amensmor R« ma Fe (a sarem ma Ei) u nosropsiem ommit. Taxum
o6pazoM, OynyT onpenenensl fxi Rxz Rig
S. 3aKioueHne
JlaGoparopnast pabota Ne7

Hems pabGotbl: O3HaKOMJIEHHE C  YCTPOMCTBOM  3JIEKTPOMEXAHUYECKHUX
U3MEPUTENBbHBIX NPUOOPOB MW METOJAMHU H3MEPEHUS CONPOTUBIICHUS, E€MKOCTH,
WHJYKTUBHOCTH, MOITHOCTH Y SHEPTHH.

Xoxa paboThI:

O3HaKOMUTHCS ¢ U3MEPUTENbHBIMU IPUOOPAMH, YCTAHOBJICHHBIMU HA CTEHJE, C
NPUHLUIIAMH UX JEUCTBUS, ONPEACICHUEM MTOTPEIIHOCTH.

N3meputh  compoTHBICHHE Rx  Karymku  WHIYKTUBHOCTH  OMMETPOM,
MpEeABapUTEIbHO YCTAaHOBUB PETyIMPOBKON «ycT.0» CTpeiIKy oMMeTpa Ha HYJIEBOE
JeJIeHUE Kbl (BXOJHBIE KJIEMMbl OMMETPA JOJKHBI ObITh 3aMKHYTBI HAaKOPOTKO).
N3meputhb conpoTtuBiieHHE Rx KaTyIK¥ MHAYKTUBHOCTH MOCTOM HMOCTOSIHHOTO TOKA.
JI71s1 5TOTO MO IKIFOYUTH COMTPOTUBIIEHUE R x K KiiemMaMm «X» MOCTa IMTOCTOSTHHOTO TOKA.
Y CTaHOBUTH MEpEKTIOUaTeb « Y MHOKHUTBY B MOJIOKEHUE « 1), a mepeKouaren eKa
COMpOTHUBJIEHUHN B nojoxeHue «0». Haxare KHONMKYy «Tpy0o» M NEpeKroyaTesisiMu
J€KaJl CONIPOTUBIIEHUI YCTAHOBUTD CTPEJKY raJlIbBAHOMETpPA B NoJIokeHHE «0», 3aTeM
MPOU3BECTH TOYHYI) HACTPOWKY MOCTa IPU HAKATOM KHOIMKE «TOYHO». Ecmm
OalaHCUPOBKY MOCTa MPOU3BECTH HE YJACTCS , HEOOXOUMO U3MEHUTH MOJIOKEHHUE
MEPEKIIIOYATENsl «YMHOXHUTh» W CHOBAa MPOM3BECTH HACTPOWKY MocTa. M3mepsiemoe
COIIPOTHUBJIEHUE €CTh MPOU3BEICHUE BEIMYMHBI YCTAHOBJIEHHOM NEPEKIIIOYATEISIMU
JI€Ka]l COMPOTUBJICHUIN U MEPEKITI0YATENIEM «YMHOXHUTbY.

OrnpenenuTsb aOCOMOTHYIO M1 OTHOCUTENBHYIO MOTPEIIHOCTh U3MEPEHUI OMMETPOM
Y MOCTOM MOCTOSIHHOT'O TOKa MO BbIpaxkeHusiM (&) 1 (9). I3meputh mapamMeTpbl KaTylku
MHJYKTUBHOCTH METOJI0M BarTMeTpa (puc.4). st 3Toro k BeiBo1aM TOKOBOH 1enu Ip I;
SA8 - BO3BPAT; SA9-115; SA10-0; SA15-5 A; SAl16-, SA17-10 A; SA18-AB; SA19-
5 A; SA20-tipsimo; SA21-200. Perynsitop TV1 610ka ®P5000 ycTaHOBUTH B KpaiiHee
IIOJIO’KEHHUE TMPOTHUB YacOBOM CTpenku. Brimouuts yctaHoBky Y5001, ans sroro
ycTaHOBUTH mepekmouarenu SAI0 B momoxenue — 1, SA8 - cpab. Bpamenuem
perymsatopa TV1 6moka ®P5000 yctanoBuTh TOK B 1enu 1 A, Haxxath KHOTIKY «U~I,
SA7 - ~cterma (xiaemmbl 1, 2) moaxmounth KieMMmbl A, N (reHeparop)
n3mepurenbHoro komruiekta K540, a k ero BeiBojiam AT, N (Harpy3ka) kiemmsl 11, 12
cTeHaa (Karyllka HWHIYKTUBHOCTH). llepeximtodyareny H3MEpUTEILHOTO KOMILIEKTa
K540 yctaHOoBUTE B clienyrollee MOJIOKEHU: Ipeien n3MepeHus BojibtMerpa — 30 B,
amriepmerpa 1 A, nepexmouarenb SAl — B mojoxeHue «Ay». llepexmouarenu
yctaHoBku Y5001 yctanoBuTh B cieaytomiee noioxenus: SA28-0; SA2-H L 3; SA4-5
A; SA5-450 B; SA6 - o|» (U3MepeHHEe HamNpSHKEHUS M MOIIHOCTH CO CTOPOHBI
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rerepartopa) komruiekta K540. 3adpuxkcupoBats B MpOTOKOJI MOKa3aHUS BOJbTMETpa V,
amnepmerpa A, Bartmerpa W; Haxkarh KHONKY «UgT» (M3MepeHHME HaANpsDKEHHUS U
MOIIHOCTH CO CTOPOHBI Harpy3ku) komruiekta K540. 3aduxkcupoBath B mpoTOKOI
IoKasaHusl BoJibTMeTpa V, amnepmerpa A, Barrmerpa W. CpaBHUTH MOJyYEHHBIE
MIOKa3aHMsl C Pe3yJbTaTaMH NPEAbIAYIIETO OIbITA.

3aKIoyeHue

JlaGoparopnas pabota Ne8

Lens paOoThl: U3yUEHUE SBJICHUS AJICKTPOMArHUTHOW MHAYKIIMA U €r0 3aKOHOB,
U3MEpEeHUEe MHAYKTUBHOCTU KATYIIIKH, MCCJEIOBAHUE 3aBUCUMOCTH WHAYKTUBHOCTH
KaTyIIKK OT CWJIbl TOKA, MPOTEKAIOIIEro MO €¢ OOMOTKE, a TaKXe WHJIYKTUBHOCTH
KaTYIIKH, €€ MOJHOT0 U MHAYKTUBHOTO COMPOTUBIICHU OT YaCTOTHI ITEPEMEHHOTO TOKA.

Xoxa paboThI:

1. TloaroroBpTe K padboTe
VHUBEPCATLHBIA  BOJILTMETP U
TeHepaTop TIEPHOTUYECKIX
curHaioBJI-31 B cooTBeTCTBHH C
MHCTPYKIMSIMU T10 IKCIUTyaTallnu,
HAXOSIMMHUCS Ha JJaOOpaTOPHOM
CTOJIC.
2. Omnpenenure OMHYECKOE
CONPOTUBJIICHUE 00OMOTKH
KATYyILIKH R. Hns  3Toro
MOAKITFOYUTE YHHUBEP CATbHBIN
BOJBTMETP K KieMMaM 5 — 6.
[lepexmouarens "POH PABOTHI"
HY>KHO YCTAaHOBUTH B MOJIOKEHUE
"R". Ilepexmtouarens OpeAeioB U3MEPEHHs JOJDKEH HAXOJUThCS B IMOJOXKeHUuU 1.
3anummre B Ta01. 7.1 3HaYeHHE OMHYECKOTO COMIPOTUBIICHUS KaTYIIKH, CHATOE C TabJIo
BOJIbTMETPA.

3. [loaroToBETE BOJBTMETP K MOCIEAYIOINIMM H3MEPEHUSAM, JJIsI Yero
MepeBeIuTe €ro B pPEeKUM u3MepeHus: J(PGEKTUBHBIX 3HAYEHUN TEPEMEHHBIX
Hanpspkenui (nepexmodarens PO/ PABOTAHI" yctaHoBUTE B nosnoxenneU ).

4. [Moaxmounte Kk kiemMam 1 — 2 reHepaTop CHUrHajioOB (PEryyisiTop ypOBHS
CUTHaJIA JIOJDKEH ObITh B KpaliHEM NpaBOM IOJIOKEHHH). YCTAaHOBUTE BpallleHUEM
pyuku "YACTOTA" vactoTy renepupyemoro curtana 10 k['u. 3anummre ee B Tabm. 7.1.

d. Cuity TOKa B KaTyllIKe onpeesnsieM 1o 3akoHy Oma i yyacTtka menu 3 — 4.
JJ1 3TOTO HEOOXO0IUMO:
1. m3meputrs HAIIPSDKEHUME HA PE3UCTOPE R;, BkiIoueHHOM

MOCJIEIOBATENBHO C KaTyIIKOW. J[JI1 3TOro MoAKIr09aeM BOJIbTMETP K KiieMMaM 3 — 4, a
nepexmodarens «/TPEJEJI U3MEPEHMWUH» nepeBoauM B mojoxkeHue 1;

2. MOCKOJIbKY comnpotuBiieHne Ri; paBuo 100 Om, mo 3akony Owma
BEJIMYMHA CUJIbI TOKA B LIENIM OYyJIET paBHA BEIMUMHE HAIIPsKEHUs, AeneHHoi Ha 100:
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_Un =UR1

R 100,
Pesynbrar 3anummre B Tadm. 7.1.
6. Jlng um3MmepeHus HampsDKEHUS HA KaTylIKe MOJKII0YaeM BOJBTMETP K

KJIeMMaM 5 — 6, ipu 3ToM nepekimouarens «I/IPEJEJ] H3MEPEHHM» ycTaHOBUTD B
nosoxxenue 10. PezynpTar 3anummre B Tas. 7.1.

1. J171s BTOPOTO M TPETHETO OIbITAa U3BMEHUTE 3HAYEHUS CUIIbI TOKA B Lienu. [
BTOPOTO OMbITAa UCKIIKOYAEM W3 LenH conpoTuBiieHUs Ry u Ra, 11 yero noaxmounte
rerepatop K kiaemmam 2 — 8. [loBropute myHKTHI 5, 6.

8. Jns TPEThEro OTIbITa UCKITIOUUTE BCE TpU
conpoTuBieHus Ry, Rz u R4, monkmouns reneparop k kiemma 2 — 7. IIoBTopute MyHKTHI
5, 6.

Ilo maHHBIM U3MEPEHUH PACCUUTANTE TPU 3HAYEHUSA MHIYKTUBHOCTH KAaTyLIKU I10
dbopmye (2.07.8), moacTapiisis 3HaUeHUE YacTOTh renepartopa 10 I,

Tabmuua 7.1

Pesynbrarel uzmepenun
Howmep U, B I, MA L, Tu
OTIbITa

1
2
3

YacTtoTta nepemenHoro Toka v = 10 kI'n

OMHuecKoe CONPOTUBIICHUE KaTylIKu R =

B pabote Takke wucciaemyercs 3aBHCUMOCTh WHAYKTHBHOCTH KaTymikd L, ee
WHJYKTUBHOTO X| ¥ MOJIYJISI IOJTHOTO COMPOTHUBJICHUM Z OT 4YaCTOThI TIEPEMEHHOT0 TOKA
MIPY HEU3MEHHOMW BEJTMYMHE CUJIBI TOKA.

3aKiroucHue

Jlabopatopnas padoTta Ne9

Lenms paboThI: M3ydeHNE MPUHIIUTIA ICUCTBHUS AIEKTPOJUHAMHUYECKOTO BaTTMETPA,;
METOJIOB TIPSIMBIX M KOCBCHHBIX M3MEPECHUN aKTUBHOW MOITHOCTH B 3JICKTPHUYSCKOM
HEMH NIEPEMEHHOTO TOKA.

Xoa paboThI:

1. Cobepure 11emb, cXxeMa KOTOPO# pUBEACHA HA PUC. 7.

2 ® Y&
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Puc 7. Cxema u3mMepuTeNbHOM LIETH C aKTUBHOW Harpy3Kou

2. V3MeHsiss cuiy ToKa B LienH (IMOJAKIIOYAs pa3HOE KOJIMYECTBO JaMIIOYEK),
3apUKCUPYITE YeThIpe OKa3aHus NPUOOPOB U Pe3ybTaThl 3aHECUTE B TaOJHILY 1.

Tabmmua 1

Pnpl 5Pnpl 5"[)! Ul I 5[; P
Bm Bm % B | A |A |Bm

8}(‘ oce
5P Koce ’

No %

1
2
3
4

3. Ompegenute MHCTPYMEHTAIbHBIE MOTPEIIHOCTH H3MEPUTENLHBIX MPUOOPOB:
BOJIbTMETPA, aMIIEpMETpa U BaTTMETpa. MeToqudeckast OTPelHOCTh H3MEPEHUS CHITbI
TOKa B IAaHHOM CJIy4ae CBsI3aHa C TEM, YTO aMIIEPMETP U3MEPSET CyMMY TOKOB, TEeKYIIIX
yepe3 Harpy3Ky U BOJbTMETp. BennuuHa MeToquueckoil OrpenHoCTH MOXKET ObITh
oTpesiesieHa KaK OTHOIICHHE HAIpSKEHUsS, KOTOPOE MOKAa3hIBACT BOJBTMETP, K €ro
BHYTPEHHEMY CONPOTHBJIECHUIO. [loTHAs MOTpemHOCTh U3MEPEHUS CUJIBI TOKA paBHA
CyMMe€ MOJyJIEl HHCTPYMEHTAIBHON U METOIUYECKOM MTOTPEIIHOCTEMN.

4. Paccuwnraiite akTHBHY!O MomHOCTE( P =UIl'), cpaBHuTe €€ 3HaueHUe C
MOKa3aHUSAMU BaTTMETpa. B cOOTBETCTBUY ¢ TIpaBUIIOM (6) pacCUUTATE MOTPEITHOCTh
KOCBEHHBIX WM3MEpPEHUI aKTUBHOW MOINHOCTH. Pe3ynbTaThl pacyeToB 3aHECUTE B
Tabmuiry 1.

0. CobepuTe menb, cxema KOTOPOH MPUBEICHA Ha PUC. 8
*

d-®

<

o

|

Puc. 8 Cxema uamMepuTenbHOM UENH, B KOTOPOU HAarpy3Ka BKIIFOUAET KaK aKTUBHBIN
(pe3ucTop), Tak U PEaKTUBHBIN (KOHAEHCATOP) DJIEMEHThI

6 . VI3MmeHsist cCONpOTHUBIIEHHE PEOCTATa, 3aUIINTE YEThIpE MOKa3bIBaHU TPHUOOPOB
B tabmy 2. C nomoupio dopmymsi P =UIcosg paccupraiite Benmunuy 059 u
IIOTPELIHOCTU U3MEPEHUN

7.3aKiroucHue

No U,B|oU B|I,A |ol, A|P, Bm|oP, Bm |cosp
1
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4

KoHTposbHBIE BOITPOCHI

1. OObsICHUTE MPUHIUIT U3MEPEHUSI aKTUBHOW MOIHOCTH MEPEMEHHOTO TOKa C
MOMOIIIbIO BaTTMETPA.

2. Kak onpenenuts abCOMOTHYI0 U OTHOCUTEIBHYIO MOTPEITHOCTH OIpPE/IEICHUS
AKTUBHOW MOIIHOCTHU NMPU KOCBEHHBIX U3MEPEHUSAX?

3. Kar pactmputh nipeaen nu3MepeHnii BaTTMeTpa 1o HalpsHKEHUO?

JlabopatopHas padota Ne§

[lenb paboTHI: M3ydEeHUE METO/1a HAMMEHBIIMX KBaJIPaToB HA IPUMEPE U3MEPCHHUSI
€MKOCTH JJIEKTPUYECKOTO KOHAEHCATOPA.

Xon paboThI:

Bximounte ocimmiorpadg.

2. C moMoIIIb0 KOMMYTAITMOHHOH MaHEIH IO IKITIOYUTE K OCIIIorpady reaeparop
TapMOHMYECKUX KOJICOaHWH W TPOBEAUTE HM3MEPCHHE aMIUIATYIbl KOJICOaHUH ero

E

OJIC ~ M. Onpenenure MOrpelIHOCT, U3MEPEHHS] aMIUTUTYbl COTJIACHO METOUKE
OTIpeJIeIeHNsI MHCTPYMEHTAIbHOM MOTPENIHOCTH ocuiuiorpada.

3.Cobepure 11enb B COOTBETCTBUU CO CXEMOU Ha puc. 12.

4.Br16epute AMana3oH 4acToOT TeHeparopa, B koropom dopmyna (51) cinpaseaivsa.
M3mMensiss yacToTy KoOJeOaHM HampspKEeHHs Ha BBIXOJE TeHepaTopa , CHUMUTE
3aBUCHUMOCTD OT HEr0 aMIUIUTY/IbI KoJieOaHu HarpskeHust Ha. kouaeHcarope Up. s
u3MepeHus nepuoaa I u ammmtyasl Uy ucnonb3yiite ocummiorpad. Pe3ynbrarsl

U3MEpEHHd BEJIMYMH U MOTPEIIHOCTEN 3aHeCUTe B TaOJIUILY
Tadomuma 11.1

T
U

m

oT

ouU
m

5. OTnoxure 3KCHNEpUMEHTAIbHbIE TOYKM HAa KOOPIAMHATHOW IJIOCKOCTU
(7, U), 0003HaYMB MOrPEIIHOCTH HM3MEPEHUH B COOTBETCTBUHM C MpaBUIaMHU
OCTPOEHHMSI Tpa(PUKOB.

6. Ilo dbopmynam (15) u (16) BBIYUCJIINTE
KOA(PGHUIMEHT MPOMOPIMOHAILHOCTH D M morpemmHocts Ob. Ha koopauHaTHOM
mwiockoctu (7, U) mpoBeauTe NpsiMyro B COOTBETCTBHHU C BHIYMCIICHHBIM 3HAYCHHEM D 1
COIOCTABbTE €€ C IKCIIEPUMEHTAIbHBIMU TOUKAMH.

7. Onpenenute eMKOCTh KoHAeHcaTopa C mo ¢opmyse (52) 1 mpUMEHUTE K Hel
paBuiIo (6) [JIs OLIEHKHU MOTPEIIHOCTH KOCBEHHBIX M3Mepenuii emkocTH (0C). BeBoa
dbopMynbl I ONpeAesieHUs] TOTPEIIHOCTH KOCBEHHBIX M3MEPEHUN U Pe3yibTaThl
BBIYMCJICHUI 3aITUIINTE B OTUET.
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8. ®opmyna (51) mno3BONSET BBIPA3UTH EMKOCTh KOHAEHCATOpa 4epe3

HEMOCPEJICTBEHHO U3MEPSEMbIEC BEJIMYHNHBI:
_ EnT
27 RUm (53)

Ucnonwszys dopmyny (53), ompenenure €MKOCTb KOHJEHCATOPA, IOJICTABUB
TF00YI0 Mapy 3HAYCHUN Teproa U aMIUIMTYAbl KojieOanuii u3 tadbmumpl. [Ipumenus
npaBuio (6), OLIEHUTE MOTPEUIHOCTh KOCBEHHBIX M3MEPEHHM €MKOCTH B JTaHHOM
ciiydae. 3amuIImMTe B OTYET PE3yJIbTaThl U CPABHUTE UX C MOJTYYUBIIUMUCS B CIIydae
MPUMEHEHUS METOJa HaMMEHbIMX KBaaparoB (1. 8). Craenaiite BBIBOJ O CTEIECHU
3((PEKTHBHOCTH METO/1a HANMEHBIIINX KBAJIPATOB.

TecToBBIE 3a1aHUSI

Bapuant Nel
1. Enunuia u3mMepeHus CONnpoOTUBIICHUS
a. Om
b. BombT
c. @Dapan
d. Ammep
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. bykBa, o003Hauaromas HanpsHKeHUe

a. R

b. 1

c. U

d. C

. BemectBo, 0THOCS1IIEECS K TPOBOTHUKAM
a. Pe3nna

b. ®apdop

c. I'epmanun

d. Menn

. Hanpsixenue uzmepsiercst

a. AMnepMmeTrpom

b. Barrmerpom

c. OmmerpoMm

d. BoapT™MeTpom

. Ilepesectn B cucremy CH — 40 kB

a. 40B

b. 400 B

c. 4000 B

d. 40000 B

. HommnamsHOE 3HaUeHHME TpruOoopa— 10 A, KOJIMYeCTBO JICIICHUH B IIKaJIe
— 100. OnpenenuTs 1IEHY AeICHUS U3MEPUTEILHOTO Mpudopa.
a 1A

b. 0,1 A

c. I0A

d. 0,01 A

. ®opmyna 3akoHa OMa 1J1s yyacTKa LUenu
a. I=U/(R+ Ro)

b. I=U/R

c. Q=I*R-t

d. I=E/(R+ Ro)

. Cucrtema u3 1ByX MPOBOHUKOB, Pa3JI€JIEHHBIX JUIEKTPUKOM
a. Pesuctop

b. Daekrpuyeckas 1enb

c. Konnencarop

d. Uctounuk DJIC

—_

;:E_ 3TO MpUOOP...

a. MarHurosieKTpu4eCKOU CUCTEMBI
b. DaekTpoaMHAMHUYECKON CUCTEMBI
C. DJIEKTPOMAarHUTHOM CUCTEMBI

d. DuekTpocTaTHyecKOil CUCTEMBI

10.T ae npuMeHsI0TCS SIEKTPOU3MEPUTETbHBIE TPUOOPHI

a. g KOHTp OIS MapaMeTpOB TEXHOJIOTUYECKUX ITPOLIECCOB
b. Jlast KOHTPOJIS HTapaMEeTPOB KOCMHUYECKUX KOpaOIei
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C. Jlms skcrieprMeHTaIbHBIX UCCIICA0BAHUN B (PU3UKE, XUMUH H T.]I.
d. Bo Bcex mepeunciIeHHbIX paHee 001acTAX

11.B xako¥i yacTu paBHOMEPHOM MIKaJIbl MPUOOpPa OTHOCUTEIbHAS
MOTPELIHOCTh U3MEPEHUs Oy1eT HauOOJIb1LIEH
a. B Hauane mxkansl
b. B cepenune mkanib
C. B xoHI11e nikasisl
d. He umeer 3HaueHus

12.OnpenenuTh MOIIHOCTH B IIETH ITOCTOSIHHOTO TOKa, ecyn 1=10 A, a U=
40 B

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

13.3nakom ~| Ha mkane mpubopa 0003HaUaCTCS
a. llocTostHHBIV TOK
b. IlepemeHHBIH TOK
C. IlocTostHHBIV 1 IEPEMEHHBIN TOK
d. Tpexda3Hblii mepeMeHHbIH TOK
14. Heo6xo1MM0 U3MEpUTh CUITy TOKa B 111U, paBHYIO0 10 A, a amnepmerp

paccyuTaH Ha TOK, paBHbI 2 A. OnipeaenuTb CONpOTUBIICHUE IITyHTa
a. Rm=RA/5

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

15. Heo6x01MMo U3MEpUTh HarpsikeHue B 1ienu, pasHoe 300 B, a
BOJIbTMETP PacCUYMTaH Ha HanpsixeHnue, pasaoe 200 B. Onpenenutsb
100aBOYHOE COMPOTUBIICHUE
a. Rpo6.=Rv* 1,5

b. R1o6=RV*05
c. Rnoo=Rv*?2
d. R1o6=Rv* 4

Bapuant Ne2

1. Epunuiia u3MepeHus HanpsHKEHUs
a. Ammep
b. Bombr
C. Barr
d. Om

2. bykBa, 0003Hauaromias Cuiy Toka
a. U
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b. 1
c. R
d. C
. BemectBo, 0THOCS1IEECS K TOTYIIPOBOJHUKAM
a. pe3nHa
b. dapdop
C. repMaHuii
d. menp
. ComnpoTuBIIEHUE U3MEPSIETCS
a. amrmepMeTpoMm
b. BarTmMeTpom
C. OMMETPOM
d. BopTMETpOM
. IlepeBectu B cuctemy CU — 15 MA
a. 15A
b. 0.15A
c. 0,015 A
d 1L5A
. HomunansHoe 3Hauenue npubdopa— 300 B, komudecTBo eneHui B
mkaiie — 150. Onpenenuts 1eHy AeIeHUs U3MEPHUTEIHHOTO TpUdopa.
a. 2B
b. 4B
c. 1B
d. 0,5B
. @opmymna 3akoHa /oy - JIenna
a. I=UR
b. ZI=0
c. I=U/(R+Ro)
d. Q=I*R-t
. COBOKYMHOCTb YCTPOMWCTB, TPEAHA3HAUCHHBIX JIJISI [TOJTy4CHUS, TIepeaadn
Y UCIIOJIb30BaHMSI JIEKTPUUECKOI SHEPTUU
a. DnekTpuyeckas 1enb
b. BeimpsmMurenn
c. Tpancdhopmarop
d. INorpeOurenn

: % - 3T0 TpuoOpP...

a. MarHuTosJeKTpUYeCKOM CUCTEMBI
b. DnekTpoauHaMUYeCKO CUCTEMBI
C. DJIGKTPOMAarHUTHOM CUCTEMBI

d. DuekTpocTaTHyecKOi CUCTEMBI

10. KakoBb1 0cHOBHBIE equHUILBI ¢ cucteme CU

a. Mertp, Kujorpamm, CEKyH/1a, aMIep
b. Canrumerp, rpamm, CeKyH/Ia, aMIiep
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C. Mertp, kujorpamm, CeKyHa, BOJIbT
d. Bce nmepeunciicHHbIC paHEee IMHUIIBI
11.Kakoe conpOoTHBJICHHE TOHKHBI UMETh aMIIEpMETP U BOJIBTMETP
a. bombmoe
b. Manoe
C. Amnepmerp majioe, BOJILTMETP OOJIbIIOE
d. Amnepmerp 00JIbITIOE, BOJIBTMETP MAIOC
12.Onpenenuts cuity Toka B renu, ecau U= 300 B, aR =150 Om

a I=2A

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

13.3nakom - | Ha mkane mpubopa o603HaYaETCS
a. IlocTosHHBIN TOK
b. IlepeMeHHBIH TOK
C. IlocTOsIHHBIN U IIEPEMEHHBIN TOK
d. Tpexda3zublii mepeMeHHbIH TOK
14. Heo6x01uMO U3MEPUTH CHITY TOKA B 11T, paBHYIO 16 A, a amnepmeTp
paccuuTaH Ha TOK, paBHbI 4 A. OnpenenuTs TOK IIyHTa

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

15. Heo6x0 1Mo N3MEpUTh HATIPsDKEHUE B 11emnu, paBHoe 2500 B, a
BOJIbTMETP pacCUYMTaH Ha HarpsixeHnue, pasaoe 100 B. Onpenenutsb
100aBOYHOE COMPOTUBIICHUE

a. Rno6.=Rv*25
b. Rno6= Rv*30
c. Rno6=Rv*25
d. Rno6=Rv*24

Bapuant Ne3.
1. Enunuiia uamepeHus 3apsijia KoHjaeHcaropa
a. Heroton
b. dapan
c. Kynon
d. Om

2. bykBa, 0003Hauaro11asi EMKOCTb KOH/IEHCAaTopa
a. U



b. 1

c. R

d. C

. BemiectBo, 0THOCS1IEECS K TUANEKTPUKAM

a. 30JI0TO

b. dapdop )

C. repMaHuii

d. mens

. Cuna Toka usmepsercs

a. aMIepMeTpOM

b. BarTmMeTpom

C. OMMETPOM

d. BopTMETpOM

. IlepeBectn B cuctemy CH — 2 MOwM

a. 2000000 Om

b. 2000 Om

c. 0,20m

d. 20 Om

. HomunansHoe 3Hauenue npudopa— 750 BT, koJim4ecTBO AelieHU B HIKajie

—150. Onpenenuts 1eHy AENeHHs] U3MEPUTEILHOT0 MPUOopa.
a. 0,2Br

b. 5Br
c. 50Br
d. 1 Br
. @opmyIa CONMpPOTUBIICHHUS ITPOBOTHUKA
a. eaS/d
b. Q/U
c. I=UR
d. p-V/S
. IIpu mocnenoBarebHOM COSTMHEHUH PE3UCTOPOB
a. Q=0Q1=02=0Q3
b. R=R1=R2=R3
c. U=U1=U2=U3
d. I=11=12=13

: Q - 3T0 puodopP...

a. MarHuTOo3JIEKTpUIECKON CUCTEMBI
b. DnexTpoauHaMUUeCKOH CUCTEMBI
C. DJIEKTPOMArHUTHOU CUCTEMBI

d. DuekTpocTaTHyecKOi CUCTEMBI

10.Kax knaccuumupyroTcs SIeKTpOU3MEPHUTEIbHBIE TPUOOPHI IO P HHITUITY

EeNCTBUA
a. BoabT™eTpa, amMmrepMeTpbl, OMMETPHI U T. 1.
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b. TIpubopbl MarHUTOIICKTPUIECKOM., SJICKTPOMArHUTHOH,
ANIEKTPOAUHAMHUYECKOM U APYTUX CUCTEM
. [Ipubopsl mepeMeHHoro, HOCTOSIHHOTO, TPEX(a3HOTO TOKOB
d. TIpuGopsl Mo NpUHIUIY JACHCTBUS HE KI1aCCUDUITUPYIOTCS
11. Kak BKIIFOUar0TCsl 00MOTKA HAMPSHKEHUS U TOKOBasi 0OMOTKa BaTTMETpa
a. O0e 00OMOTKH MOCIEN0BATEILHO
b. O6Ge 0OMOTKHM MapayuIeTHLHO
€. OOMOTKA HaPSKEHUS MO CJIE0BATEIbHO, TOKOBasi 0OMOTKA
napauieIbHO
d. O6MoTKa HAIPsHKEHHUS MMapalue/IbHO, TOKOBas 0OMOTKA
MOCJIEI0BATENLHO
12.Onpenenuts compoTtuBieHue Harpy3ku, ecu U =450 B,al=3 A
a. R=150m
b. R=1350 Om
c. R=150 Om
d. R=2250m
13.3nakom @ | Ha mkame nmpudopa oO003HAYACTCS
a. IlocTosAHHBIN TOK
b. IlepeMeHHBIH TOK
C. IlocTOsIHHBIN M IEPEMEHHBIN TOK
d. Tpexda3zublii mepeMeHHbINH TOK
14. Heo6x01uMO U3MEPUTH CHITY TOKA B 111U, paBHYIO 20 A, a ammnepmerp
paccuuTal Ha TOK, paBHbIi 10 A. OnpenenuTs TOK mIyHTa

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

15. HeoOxo01uMo0 U3MepuTh HampsiKeHue B 1enw, pasuoe 450 B, a BomsT™MeTp

paccuuTaH Ha HanpshkeHue, paBHoe 45 B. Onpenenuts 1o6aBoyHOE

COITPOTHUBJICHUE
a. Rno6.=Rv*10
b. Rnoo=Rv*9
Cc. Rno6=Rv*8

d. Rmo6=Rv*11

Bapuant Ne4.

1. Eaunuiia uamepeHus akTHBHOW MOIIIHOCTH
a. BoabT
b. Bebep
c. BAp
d. Barr

2. byksa, o003Havaromas 3ap s KOHIeHcaTopa
a. U
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b. Q
c. R
d. C
3. BemecTBO, OTHOCSIIIEECS K JUIIIEKTPUKAM
a. 30JI0TO
b. cepebpo
C. KpEMHUU
d. crekno
4, MOUIHOCTb U3MEpPSETCS
a. amMImepMeTpoMm
b. BarTmMeTpom
C. OMMETPOM
d. BopTMETpOM
5. Ilepesectu ¢ cuctemy CU — 3 MkA
a. 0,3A
b. 0,003 A
c. 0,000003 A
d. 3A
6. HomunansHoe 3HaueHue npudopa— 75 B, KosmuecTBO AeNeHH B HIKaJe —
150. OnpenenuTh 1eHy AeIeHUs U3MEPUTEHLHOTO MPUOopa.
a. 2B
b. 0,5B
c. 0.2B
d. 5B
7. ®opmyna 3akoHa Oma JJ1s1 3aMKHYTOM LENy
a. I=UR
b. 1=Q/t
c. I=E/(R+ Ro)
d. Q=I*R-t
8. Ilpu napajuienbHOM COEIMHEHUHU PE3UCTOPOB
a. 1=11=12=I13
b. U=U1=U2=U3
c. R=R1=R2=R3
d. Q=0Q1=0Q2=Q3

—

9. %E - 3TO TIPUOOP...
a. MarHurtoseKTpU4EeCKOM CUCTEMBI
b. DaekrpoanHaAMUYECKON CUCTEMBI
C. DIIEKTPOCTAaTUYECKOU CUCTEMBI
d. DIeKTpOMAarHUTHOM CHCTEMBI
10.Kaxk BKITIOYAOT B AJIEKTPUUECKYIO IIETTh aMIIEPMETP B BOJIBTMET]
a. AmIepMeTp MoCJeI0BATENbHO C HArPy3KOM; BOJBTMETP MapauieIbHO
Harpyske
b. Amrepmerp v BOJIbTMETp HMapAUICIBHO HArPy3Ke
C. AMmepMerp U BOJbTMETP MOCIEN0BATENLHO C HArPY3KOi
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d. AMmepMmerp mapajiesbHO Harpy3Ke; BOJbTMETP MOCIEOBATEIBHO C
Harpy3Kou
11. YHuBep cambHBIN 3JIEKTPOU3MEPUTEILHBIN TPUOOP
a. AMmepmerp
b. BombT™meTp
c. OmmMmerp
d. Mynetumerp
12. Onpenenuts Hanpspxenue, eciau P = 1000 B, a I=5 A
a. U=5000 B
b. U=200B
c. U=40B
d. U=100B
13.3nakom % | Ha mikane mpubopa ob6o3HaUALTCS
a. IlocTosAHHBIN TOK
b. IlepemMeHHBIH TOK
C. IlocTOsIHHBIN U IEPEMEHHBIN TOK
d. Tpexda3zublii mepeMeHHBIH TOK
14.Heo6x0 1Mo W3MEPUTH CHITY TOKA B IIETIH, paBHYIO 9 A, a ammepmeTp
paccuMTaH Ha TOK, paBHbIH 1,5 A. OnpenenuTb CONpOTUBICHNE IIyHTA

a. Rm=RA/9
b. Rm=RA/6
c. Rut=RA/S5S
d. Rmm=RA/2

15. HeoOxo 1Mo u3MepuTh HarpsixeHue B enu, papHoe 180 B, a BoisT™meTp
paccuuTaH Ha Hanpshkerue, paBHoe 45 B. Onpenennuts 1o6aBoyHOE

CONPOTHUBIICHUE
a. Rno6.=Rv* 3
b. Rno6=Rv*4
C. Rno6=Rv*2
d. R1o6=Rv*5
Korou k Tectam
Bapuant 5,13,21,29 6,14,22,30 7,15,23,31 8,16,24,32
Ne pompoca
1 a b c d
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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

b d d C

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

Kontpomupyembie komnerenuun: OK01, OK02, 11K3.2

Kpurepun oueHuBanus :

1.ChopMupoBaHHOCTH NPAKTUUECKUX YMEHUH, HEOOXOIUMBIX B MOCIENYIOIEH
B MPO(eCCUOHANBHOMN 1eATENbHOCTH;

2.3HaHMe OCHOBHBIX TE€OPUil, 3aKOHOMEPHOCTEH U TIOHATUH, ¥ UX MPUMEHEHUE
K NIPAKTHYECKOMY PEIICHHIO 3a7a4 (B TOM 4ucie, Mpo¢decCUOHANBHBIX: aHATH3
NPOU3BOACTBEHHBIX CHUTYyallMd, PELICHHE CHUTYaUHMOHHBIX MPOM3BOJICTBEHHBIX
3a7a4, BBINOJHEHHE MNpodeccuoHanbHbIX (YHKIUNA B JETOBBIX U POJIEBBIX
Wrpax u T.IL);

3. 3akpermieHre HaBbIKOB MAaTEMaTHYECKUX BBIYHMCICHHUN, PacyeToB;

— «2» Ganna BeICTaBIsAETCS 00ydYarOmEMycs, €clu BEpHBIX 0TBEeTOB MeHee 50%
— «3» Oamna BeicTaBiseTCS 00ydYarolmeMycs, €Clid BEepHbIX O0TBETOB OT S50 10
69%
— «4» Oamna BeicTaBuseTCs 00ydYaroLEMycCs, €ClU BEpHbIX OTBETOB OT 70 10
85%
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— «5» 0annoB BbICTaBsgeTCSd 00y4alOIEMYCs, €CII BEPHBIX OTBETOB OT 85 110
100%
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