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€B OLICHMBAaHMS KOMIIETEHIMI Ha
pas3IM4HBIX 3Tamnax ux opmupoa-
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1 OMUCAHME INOKA3ATEJIEM U KPUTEPUEB OIEHUBAHUA KOMIIETEHIIUIA HA PA3JIMYHBIX DTATIAX X
O®OPMUPOBAHUSA, OITUCAHUE IKAJI OHNEHUBAHUSA

1.1 Onucanmne mKaJIbI OLleHUBAHUSA C(POPMHPOBAHHOCTH KOMIIETeH Mt

KomrieTeHIiu Ha pa3auvHbIX 3Tanax ux (opMHpOBaHUS OLEHUBAIOTCS 1O 4-X OAIbHOM IMIKaJIe: «OTIUYHO», «XOPOIIOY, «YIOBIECTBOPHTEIHHOY,

CHEYOOBJICTBOPUTECIBHO).

1.2 Onucanue nokasarejiei u KPUTCPUEB OLICHUBaAHUSA KOMIIeTEHIIMIi Ha PA3JTUYHBIX dTalax ux (l)OpMHPOBaHHﬂ

Kona komneren-

YpoBHM OCBOEHHUS

KpI/ITepI/II/I 1 IMMOKAa34aTCJI OUCHUBAHUS PE3YJIbTATOB O6y‘IeHI/I${

BKJIFOUEHUSI MPUOO- | BKIIOUEHUS TPHOOPOB
POB JUISI U3MEPEHUS | 111 U3MEPEHUS K-
IEKTPUYECKUX M| TPUUYECKUX U HEDJIEK-

BKJIFOUEHUSI TpUOO-
POB I U3MEPEHUS
ANMEKTPUUECKUX "

AIIEKTPOHHBIX  MPUOO-
pPOB; CXEM BKJIIOYEHUS
npuOOpoB sl U3MeEpe-

unu/kox UJIK KOMIICTCHLUH «HEYHOBIETBOPUTEID- | KYIOBIETBOPUTEIIHLHOY «XOpOo1IO» «OTJIINYHO»
HOY»
1 3 4 5 6
3HATh: ocHoBHbIe | @parmenTapubie 3Ha- | Hemonmubie  3Hanus | ChopmupoBannsie, HO | ChoOpMUpPOBAHHBIE U CH-
3aKOHBI DJIEKTPO- | HU OCHOBHBIX 3aKO- | OCHOBHBIX 3aKOHOB | COAEpIKalue  OTHENIb- | CTEMATUYECKUE  3HAHUA
TEXHUKH, JIEXKAIHUE | HOB JJIEKTPOTEXHUKH, | DIIEKTPOTEXHUKH, HbI€ MPOOENbl 3HAHUS | OCHOBHBIX 3aKOHOB JJICK-
OIIK-6 B OCHOBE DAa0OTHI| JIeXKAllUX B OCHOBE | JIEKALUIMX B OCHOBE | OCHOBHBIX 3aKOHOB | TPOTEXHHUKH, JIEKAIINX B
OIIK-6.1 DIIEKTPUYECKUX M| pabOThl  dJEKTpHUe- | padOThl JIEKTpUYE- | DIEKTPOTEXHUKU,  Jie- | OCHOBE pabOThI AIEKTPHU-
AJIEKTPOHHBIX TPH-| CKUX U DJIEKTPOHHBIX | CKUX M DJICKTPOHHBIX | *KaIlMX B OCHOBE PadO0- | YECKMX M DIIEKTPOHHBIX
60poB; CXeMbI | IPHOOpPOB; CXeM | pubopoB; CXeM | Tl DJJIEKTPUYECKUX U | MPUOOPOB; CXEM BKIIIO-

YeHUs] TpuOOpPOB IS U3-
MEPEHHUS DJIEKTPUYECKHUX
U HEJJIEKTPUYECKHX Be-

AIIEKTPUUYECKHUE Iie- | HUe
U TIOCTOSIHHOTO W
HNEPEMEHHOT0 TOKa,
MOJIKITFOYaTh U3Me-
pUTeNbHbIE TPUOO-

cobuparb
AIIEKTPUYCCKHUE IICIH
MOCTOSTHHOTO U TIepe-
MEHHOTO TOKa, TOJI-
KJTIFOUaTh U3MEpH-

HO HE CcHCTeMaThdye-
CKO€ yMEHHE COOu-
paTh DIEKTPUYECKHE
e 1oCTOSSHHOTO 1
MIEPEeMEHHOTO TOKa,

Karlee OTAeIbHbIE Tpo-
Oenpl yMeHHe coOupaTh
AIIEKTPUUYECKUE  IIeNH
MOCTOSTHHOTO H  TIepe-
MEHHOTO TOKA, MOJKIIIO-

HERJIEKTPUYECKUX TPUYECKUX BEIWYMH. | HEDJEKTPUUECKUX HUS DJEKTPUYECKHUX U | JIMYMUH.
BCJIIMYHMH. / OTCYTCTBI/IG 3HAHWH. | BEJIMYHWH. HEOJICKTPHUICCKUX BE-

JIMYHH.
YmMmetrs:  cobupath | @parmentapHoe yme- | B nenom ycmemnoe, | YenemHoe, HO conep- | B nemnom ycnemniHoe yme-

HUE COOUpaTh DJIEKTPH-
YECKHE IIEMHU MMOCTOSHHO-
ro U MEPEMEHHOTO TOKa,
MTOIKITIOYATh n3Mepu-
TeJIbHBIE MPUOOPHI, OTpe-




2 3 4 5 6
pBL, OTIpENeNATh | TeJAbHbIE  MPUOOPHI, | MOAKIOYATh  M3Me- | YaTh WU3MEpUTEIIbHBIE | IETATh Mpelea u3Mepe-
npezienl M3MEPEHUil | ONpeAeiaTh  IpeseN | pUTeIbHbIE MPUOOPEL, | MPUOOPHI,  ONPEAENATh | HU NpHOOpPOB H  TO-
npuOOpoB M T0-| U3MEPEHHUH MPHOOPOB | OMpeneNaTh MPEAeN | Mpeiesn U3MEPEHUN TPH- | TPEIIHOCTh N3MEPEHUH.
IPEUIHOCTh M3Mepe-| U MOTPEIIHOCTh W3- | U3MEPeHUd  mpubo-| OOpOB U MOTPEUIHOCTh
HUM. mepenuit. /  OTCyT- | pOB M TOrPENIHOCTh | U3MEPEHHH.

CTBHE YMEHHI W3MEPECHUI.

Bnanets: HaBbikamu | @parmMeHTapHOE B nenom ycnemnoe,| B nemoM ycnemnsle, HO| YCIEIIHOE U CUCTEMaTH-

M3MEPEHHsST  Mapa-
METPOB 3JIEKTpUYE-
CKMX MallWH, pac-
4yera  [apaMmeTpoB
ANEKTPUYECKUX U
ANEKTPOHHBIX LETen

o pe3yabTatamMm
MPOBEIECHHBIX W3-
MEpEHUH.

NPUMEHEHUE HaBBIKOB
U3MEPECHUSI apaMer-
POB  BIICKTPHUYCCKUX
MallliH, pacdyera Ma-
pPaMeTpOB AIEKTpHYIC-
CKMX W DJICKTPOHHBIX
Heneil Mo pesynbTa-
TaM  [POBEICHHBIX
uzmepenuid. / OtcyT-
CTBHE HAaBBIKOB

HO HE CHUCTEMAaTHh4e-
CKO€ PUMEHEHUE
HaBBIKOB HM3MEPEHUS
apaMmeTpoB 3J1eK-
TPUYECKUX  MAalIWH,
pacuera mnapameTpoB
ANEKTPUYECKUX u
AJEKTPOHHBIX IENel
10 pe3yibTaTam Mpo-
BEJICHHBIX  HM3MeEpe-
HUH.

COIIPOBOXKIAOILUECS
OTJEJIbHBIMU OIINOKAMHU
HaBbIKM M3MEPEHUs Na-
paMeTpoB  3JIEKTpUYE-
CKMX MallluH, pacyera
[apaMeTpoB AJIEKTpHUYe-
CKMX M  3JIEKTPOHHBIX
Lened Io pe3yiapTaTam
IPOBEJCHHBIX  H3Mepe-
HUH.

YECKOE MIPUMEHEHHE
HaBBIKOB HU3MEpEHHUs Ia-
pPaMETPOB AIEKTPUUECKUX
MalllH, pacyera mnapa-
METPOB JJIEKTPUUECKUX U
BJIEKTPOHHBIX LIENEH IO
pe3ysbTaTaM  MpPOBE/ICH-
HBIX U3MEPEHUM.




1.3 Onucanune mKajabl OLLEHUBAHUS 0CBOECHMS JUCHHUILIMHBI B oopMe IK3aMeHa
OcBoeHMe NUCUUIUIMHBI OLICHUBAeTCs B opMe dK3amMeHa 1Mo 4-X OaIbHOM IIKale: «OT-

JIAYHO», «XO0POII0», «YAOBJIICTBOPUTCIILHO», «HCYIOBJIICTBOPUTCIILHO).

1.4 Onucanue noka3arejieil 1 KpuTepueB OlleHNBAHUS KOMIIeTeHIU
TUCHUILTUHBI B (hopMe IK3aMeHa

Onenka Kpurepun

OTBETHl Ha BOIPOCHI YETKHE, OOOCHOBAHHBIC U TMOJHBIC, MPOSBICHA
TOTOBHOCTb K JMCKYCCUH, CTYAEHT AEMOHCTPUPYET BBICOKUU ypO-
BEHb BJIQJICHUS 3HAHUSMM, YMEHUSIMU U HABBIKAMU COOTBETCTBYIO-
OTJIMYHO IIUX KOMIIETEHLIUH, YTO IIO3BOJISIET €My pellaTh IMUPOKUU KPYr TH-
IOBBIX U HETUIIOBBIX 3a1a4, CTYACHT IPOSBUI BBICOKYIO SPYIULIUIO U
CBOOOJHOE BJIaJIEHUE MAaTEPUAIIOM JIUCLUIIIIMHBI.

OTBCTBI HAa BOIIPOCHI MPEHUMYLICCTBCHHO IIPABUJIBHBIC, HO HCEAOCTA-
TOYHO YC€TKHUC, CTYACHT cIoco0eH caMOCTOATEILHO BOCIIPOHU3BOOUTDH
N IPUMCHATb COOTBCTCTBYIOIIMWEC 3HAHUSA, YMCHHUA WU HABBIKU IJIA PC-
MICHUA THUIIOBBIX 3a7a4 JUCHUIIIIMHBI, MOXXCT BBIIIOJIHATH IIOUCK U HC-
[MOJIL30BaHHE HOBOM I/IHCI)OpMaI_II/II/I JJIs1 BBIITOJIHCHHSA HOBBIX npO(bec—
CHOHAJIBHBIX HCﬁCTBHﬁ Ha OCHOBEC IIOJTHOCTBIO OCBOCHHBIX 3HaHI/II71,
YMGHI/Iﬁ 1 HAaBBIKOB COOTBETCTBYIOIIHX KOMHGTCHHI/Iﬁ.

Xoporo

OTBETBHl Ha BOIPOCHI HE IOJIHBIE, HA HEKOTOPHIE OTBET HE IOJYYEH,
3HaHUs, YMEHMsI, HaBbIKM C(OPMHUPOBAHbI Ha 0a30BOM YPOBHE, CTY-
JICHThl YaCTUYHO, C TMOMOIIIbIO U3BHE (HAIIPUMEP, C UCTOIb30BAHUEM
HABOJSIIUX BOIPOCOB, aCCOLMATUBHOTO psija MOHITUNA U T.A.) MOTYT
BOCIIPOM3BOJUTh U IPHUMEHATh COOTBETCTBYIOILIME 3HAHUS, YMEHUS,
HaBBbIKH.

Y noBneTB OPUTCIILHO

Ha OOJIBIIYIO YaCTh BOIIPOCOB OTBETHI HE OBLIM MOJIYYEHBI, TUOO OHU
MoKasajJi IMOJHYIO HCKOMIICTCHTHOCTH CTYJACHTA B MAaTCpHaIC AUC-
LIUIUIMHBI, CTYJAEHT HE CIOCOOEH CaMOCTOSITENIbHO, 0€3 IMOoMOIIU
U3BHE, BOCIPOU3BOAUTH W IMPHUMEHATh COOTBETCTBYIOIIUE 3HAHMUS,
YMEHUS, HaBbIKU WJIM 3HAHUS, YMEHUS U HABBIKM Y CTY/E€HTa HE BbI-
SIBJICHBI.

HeynosnersopurensHo




2. TUIIOBBIE KOHTPOJIBHBIE 3AJAHUSA U UHBIE MATEPUAJIbI,
HEOBXOJIUMBIE JJ11 OEHKHU 3HAHUI, YMEHUIA, HABBIKOB ¥ OIIBITA
AEATEJBHOCTH, XAPAKTEPU3YIOIIUX 3TAIIBI ®OPMHUPOBAHUA
KOMIIETEHIIU B ITIPOIIECCE OCBOEHUS OBPA3OBATEJIBHOM ITPO-
I'PAMMBI

2.1. 3ananus 1 pacyeTHo-rpaduyeckoii padoTsl (111 04HOI GopMbI 00yUeHHUsT)

Pacuerno-rpadnueckas padora Nel

Tema: «Pacdet Tpexda3HON AMEKTPUIESCKON TN IEPEMEHHOTO TOKa

JI1st aIeKTpUUecKor cxeMbl, H300paKEeHHOM Ha pUCYHKaX 1, 2 Mo 3a1aHHBIM B TaOJIHIIE Ta-
pameTpam U JIMHEWHOMY HalpsHKEHUIO, BBITIOJIHUTD CIIEAYIOIIEE:

1. HauepTuth SJMEKTPUUYECKYIO CXEMY M 3amlucaTh UCXOIHBIC JIaHHbIE B COOTBETCTBHUH C
BapUAHTOM.

2. Onpenenuts (ha3Hble U TUHEHHBIC TOKH U HAMIPSDKEHUS, TOK B HEUTPAIIbHOM MPOBOJIE
(17151 YETHIPEXTTPOBOTHON CXEMBI).

3. OmpenenuTh aKTUBHYIO U PEAKTUBHYIO MOIIHOCTh BCEH MU U Kaxa0i (a3bl OTAEIb-
HO.

4. TlocTpouTh BEKTOPHYIO AHMArpaMMy TOKOB M HallPsHDKEHUN Ha KOMITJIEKCHOM TJIOCKOCTH.

! O
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e,
Lo
Pucynok 1 Pucynoxk 2
[TapameTpsl cXeMbl, IpeICTaBICHHON Ha pUCyHKe 1
G:S): U]Z, la b, Ies Xa, Xps X,
o B Om Om Om Om Om Om
3
1 220 45 20 40 30 80 45
2 380 80 45 20 40 30 80
3 660 30 80 45 20 40 30
4 220 40 30 80 45 20 40
5 380 20 40 30 80 45 20
[TapameTpsl cXeMbl, MPENICTABICHHON HAa PUCYHKE 2
Ujl: rab, rbCl rcaa Xab ’ XbC’ Xca,
B Om Om Om Om Om Om
6 220 60 50 25 30 40 60
7 380 40 60 50 25 30 40




8 660 30 40 60 50 25 30
9 220 25 30 40 60 50 25
10 380 50 25 30 40 60 50

Pacuerno-rpaduyeckas padora Ne2

Tema: «TpexdazHbie aCHHXPOHHBIE IBUTATENI C KOPOTKO3aMKHYTHIM POTOPOM»

st Tpexda3zHoro aCHHXPOHHOTO JABUTATENS ¢ KOPOTKO3aAMKHYTBIM POTOPOM C HOMUHAJIb-
HbIM Hamnpsikeruem U,,,=220/380 B, nacnopTHBIE JaHHBIE KOTOPOTO MPHUBEACHHI B TaOIUIIE,

TpeOyercs:

1. Ompenenuth criocod CoOeTMHEHUsI OOMOTKH CTaTopa.
2. Onpenenuts (a3HbIe U IMHEHHBIC TOKH ABUTATEIIS.

3. Ompenenuts 3Ha4EHUE IIYCKOBOTO TOKA.

4. TlocTpouThb rpaduK MEXaHUUECKOM xapakTepucThku Ny(M) aCHHXPOHHOTO IBUTaTEIs.
5. OueHuTh BO3MOXKHOCTD ITyCKa JIBUTATEIS IPU CHIDKEHUH HANPSHKEHUS HA €ro 3aKHMax
Ha 20% npu HOMUHAJIBHOUN HarpyskKe.

o Tun PH0M1 H, CosQp SH()M! f, kn kmax ki
= Un, JIBUATATENS kBT % % I
S| B
S
n;=1000 06/ mun
1 380 4A80A6Y3 0,75 69 0,74 8,4 50 2,0 2,2 4
2 380 4A80B6Y3 1,1 74 0,74 8 50 2,0 2,2 4
3 380 4A90L6Y3 15 75 0,74 6,4 50 2,0 2,2 4,5
4 380 4A100L6Y3 2,2 81 0,73 51 50 2,0 2,2 5
5 380 | 4A112MA6Y3 | 3,0 81 0,76 4,7 50 2,0 2,5 6
N1=3000 o6/Mmun
6 220 4A80A2VY3 15 81 0,85 4,2 50 2,1 2,6 6,5
7 220 4A80B2V3 2,2 83 0,87 4,3 50 2,1 2,6 6,5
8 220 4A90L2V3 3,0 845 | 0,88 4,3 50 2,1 2,5 6,5
9 220 4A100S2V3 4,0 86,5 | 0,89 3,3 50 2,0 2,5 75
10 | 220 4A100L2V3 55 876 | 091 34 50 2,0 2,5 75

2.2 3apanus 1Jis KOHTPOJILHOI padoThl (115 3a04HOi popmbl 00yuenusi) Te-

mal: Pacuer Pa3BETBJECHHOM LIENMU MOCTOSIHHOI0 TOKA

J1st ek TpruYecKkon CXeMbl, M300paKeHHOM Ha pUCyHKax 1, 2 1Mo 3a/laHHbIM B Ta0JIMIIe COTPO-
tuBnieHusM 1 DJ[C, BBIMOTHUTH CIIEYIONIEE:
1. HauepTuTh 3JMEKTPUUYECKYIO CXEMY U 3aMKUCATh UCXOAHBIC JAHHBIE B COOTBETCTBUU C BapH-

AHTOM.

2. 3ammcarh CHCTEMY YpaBHEHH IO mepBOMY M BTopoMy 3akoHaMm Kupxroda, HeoOxoaumyro

AJIs1 OIPEACIICHUA TOKOB B BETBAX CXEMBI.

3. YnpocTuTh CXeMy, 3aMEHUB TPEYTOJIbHUK COTIPOTUBIICHHH 14, 15, 16 S5KBUBAJICHTHOM 3BE3-

JIOM; HAYEPTUTB PACUETHYIO CXEMY C SKBUBAJICHTHOU 3BE3/I0M U I1OKA3aTh HA HEW TOKH.
4. OmnpenenuTb TOKM BO BCEX BETBAX LM METOI0M KOHTYPHBIX TOKOB.
5. TlpoBepuTh MpaBUILHOCTH PELICHHUS, 110 TepBOMY 3aKoHy Kupxroda.

6. Ompenenuts Moka3zaHUs BOJBTMETPA M COCTABUTH OATaHC MOIIHOCTEH /s 3aJaHHOM cXe-

MBI.
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7. HOCTpOI/ITB B MacmTade NMOTCHIUAJIbBHYIO JUarpaMmy IJIsd BHCITHETO KOHTYpaA.
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Pucynok 1 Pucynok 2
o 9 E,, E,, E;, o1, o2, lo3, I, I, I3, I, I's, Ie,
= E B B B Om Om Om Om Om OMm Om Om Om
=
= Q
& | &
1 1 22 24 10 0,2 - 1,2 2 1 8 4 10 6
2 2 36 10 25 - 0,4 0,5 4 8 3 1 2 7
3 1 14 25 28 0,9 1,2 - 5 2 8 2 2 6
4 2 5 16 30 0,4 - 0,7 6 4 3 2 5 3
5 1 6 20 4 - 0,8 1,2 4 6 4 4 3 3
6 2 16 5 32 - 0,6 0,8 9 3 2 4 1 5
7 1 55 18 4 0,8 - 0,8 8 4 3 2 4 4
8 2 10 6 24 0,8 0,3 - 35 5 6 6 3 1
9 1 48 12 6 0,8 14 - 472 4 2 12 6 2
10 2 20 22 9 1 - 11 1 2 6 3 8 4

Tema2: Pacyer pasBeTBJIeHHON 01HO(A3HOI LIeNH NePEMEHHOI0 TOKA

1. Jlns snexTpudeckoil cxemsl, H300paXeHHOW Ha pUCYHKax 3, 4 1O 3a/laHHBIM B Ta0JMIe ma-
pamerpaM 1 D/1C, BBINOIHUTH CIEAYIOLIEE:

2. HauepTuth 31€KTPUUECKYIO CXEMY U 3aIMCaTh UCXOIHbIC TaHHbIE B COOTBETCTBUU C BapH-
AHTOM.

3. Ompenenuts TOKH BO BCEX BETBSX 1IETIH U HANPSDKEHUS HA OT/AEIBHBIX YYaCTKAX.

4. CoctaBuTh ypaBHEHUs OajaHCa aKTUBHOM, PEAKTUBHOM M MOJHOM MOIIHOCTH U MPOBEPUTH
ux. Onpenenuts K03()HUIMEHT MOIITHOCTH LIETH.

5. Iloctpouts B Macmtabe Ha KOMIUIEKCHOW IJIOCKOCTH BEKTOPHYIO JHAarpaMMy TOKOB U TIO-
TEHIMAIBHYIO JUarpaMMy HampspKEHUH 10 BHEIIHEMY KOHTYPY.

6. Omnpenenuts nMoxkazaHus NPUOOPOB.
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Pucynox 3 Pucynok 4
v E’ fl Cl’ C21 Lly L31 rll r21 r3l
:'E) = B 'y MKD MKD mI'H mI'H Om Om Om
= >
= Q
& | £
11 3 150 50 637 300 - 15,9 2 3 4
12 4 220 50 - 1600 31,8 95 10 8 10
13 3 100 50 637 318 - 15,9 4 5 4
14 4 200 50 - 159 31,8 95 10 2 10
15 3 120 50 637 300 - 15,9 6 3 4
16 4 120 50 - 1600 31,8 95 5 4 10
17 3 200 50 637 318 - 15,9 5 6 4
18 4 100 50 - 159 31,8 95 10 8 10
19 3 220 50 637 300 - 15,9 7 5 4
20 4 150 50 - 1600 31,8 95 10 2 10

Tema 3: Pacuer MexaHNYECKOM XapPAKTEPUCTHKH TPeX(ha3HOro ACHHXPOHHOI'0 ABUTATEIs

Tpexda3Hblii aCHHXPOHHBINA JBUTATENb C KOPOTKO3aMKHYTBIM POTOPOM, HOMHHAJIbHAs MOII-
HOCTh KOTOporo PH, BKIIIOYEH B CeTh ¢ HOMHHAJIbHbIM HampsbkeHueM UH um uactotoit f = 500m.
Onpenenutb: HOMUHANBHBIN [H ¥ myckoBo# Inm Toku, HOMUHanNbHBIM MH, myckoBoit Mn u Makcu-
MaJbHbII MM MOMEHTBI, IIOJIHBIE ITOTEPU B JBUTATEse MpU HOMHUHAIBHOU Harpyske APH. IToctpouts
MEXaHUUYECKYI0 XapaKTePUCTUKY JIBUTaTeNs U 0003HAYUTh HA HEIl HOMUHAIBHBIN, ITyCKOBOH U MakK-
CUMaJIbHbII MOMEHTBL. OLIEHUTh BO3MO>KHOCTb ITyCKa ABUraTessl P CHUKEHUU HAIPSKEHMsI Ha €ro
3akumax Ha 20% npu HOMUHAJIBHON HAarpy3KH.

JlaHHbIE 17151 pacyeTa NPUBEIEHBI B TAOIMLE.

g HaHHBIe JJIs pacyueTa

‘E UH) P”, SH’ i cosQ, P Mwm Mn I

& B KBm % Mu Mnu In
31 220 0,8 3 0,78 0,86 1 2,2 1,9 7
32 220 15 4 0,805 0,88 1 2,2 1,8 7
33 220 3 3,5 0,845 0,89 1 2,2 1,7 7
34 220 75 3,5 0,87 0,89 1 2,2 1,6 7
35 220 10 4 0,88 0,89 1 2,2 15 7
36 380 10 3 0,885 0,87 2 2 1,4 7
37 380 13 3 0,885 0,89 2 2 1,3 7
38 380 22 3 09 09 2 2 1,2 7
39 380 40 3 0,925 0,92 2 2 1,1 7
40 380 30 3 0,91 0,91 2 2 1,2 7




2.3. Bonpochl K 3K3aMeHy

Ne Bo- Konpr
Bompocst
rnpoca NaK

1 2 3

1 OneKkTpuyeckas dHeprusi, ee 0COOCHHOCTH U 00JacTh INPUMEHEHMS.
[TepcnieKTHBBI pa3BUTHS ANEKTPUPUKAIINH.

2 DNEKTPUYECKHUE LENU MOCTOSIHHOTO ToKa. 3akoHbl Oma u Jxoynsa — OIK-6.1
Jlenna. bananc monHocTER.

3 [TocnenoBarenbHOE U MApAUICIBHOE COSTMHEHUE TOTPEOUTEIEH.

4 3akonsl Kupxroda.

5 [lepemennsbiit Tok. [IpeumyiiecTBa cuHycOMAAIBHOTO TOKA. OCHOB-
HbI€ NTapAMETPbl CUHYCOUJAIbHON (DYyHKIIUH.

6 [IpencraBieHrne CUHYCOMAAIbHBIX BEIMYMH BPEMEHHBIMHU JHArpaM-
MaMHM, BEKTOPaMHU M KOMIUIEKCHBIMU YHCIIAMH.

7 Pesucrop, MHIYKTHBHAS KAaTyIIKa W KOHJACHCATOP B IETH CUHYCOH-
nanpHOro Ttoka. Caur ¢a3 Mexay HanpsyKEeHHEM U TOKOB B HUX.
BekropHsble 1uarpammsl.

8 [ToHATHST aKTUBHOTO, UHIYKTHBHOTO U €MKOCTHOTO CONPOTHBIICHHA.
AKTHBHAs, MHAYKTUBHASI 1 EMKOCTHAsI MOIIHOCTH.

9 Ilenb cuHYCOUJAILHOTO TOKA C MOCJIEA0BAaTENbHBIM COEAMHEHUEM R,
L u C snementoB. BekropHast nuarpamMma u casur ¢a3. Pezonanc
HaIPsSKEHUN.

10 Lenps ¢ mapamensubiM coenuHenneM R, L u C snemeHTOB. AKTHB-
Hasl, peakTUBHAs U IOJIHAsl IPOBOAMMOCTHU LIEIH, TPEYTrOJbHUK MPO-
BOAUMOCTEN. Pe30HaHC TOKOB, yCIOBUS €r0 BO3SHUKHOBEHUS U IIPAK-
THdeckoe 3HayeHue. Kod((uIMeHT MOLTHOCTHM M €ero TEeXHMKO-
HKOHOMHYECKOE 3HAUYEHUE.

11 [Toryuenue cummerpuuHoil Tpexdaznoil cuctemsl IJ[C. OcHOBHBIE
CXEMBbI COeIMHEHUS TpeX(a3HbIX LEHeH.

12 PacueT cummeTpuuHO Tpex(dazHo LenH Npu COeTMHEHUH OTPeOu-
TEJSI «TPEYTOITHLHUKOM).

13 Pacuer cummMeTpuuHOil TpexdazHoii Lienu Npu COeIMHEHNHU OTpeOu-
TEJIS «3BE3MION.

14 CoenuHenue Mo cnoco0y «3Be3Aa-3Be3/1a» 0e3 HeUTPaIbHOTO MPOBO-
na. [lepexoc da3. PacueT HanpspKeHHS] CMEIICHUS HEUTPaJIH.

15 MormHocTh Tpexda3Hol LeNu U ee U3MEpEHHE.

16 OCHOBHBIE BEJTMUNHBI, XapaKTEPU3YIOIINE MAarHUTHOE TOJIE.

17 3akonsl Oma u Kupxroda ans MarHUTHBIX Heneid. MarnutHas npo-
HUIIaEMOCTb.

18 deppoMarHUTHbIE MaTepHalibl U UX CBOMCTBA.

19 SIBiieHUsT SJIEKTPOMArHUTHOW WHIYKIIMH, CAMOWHIYKIIMH, B3aUMHOU
WHTyKIINH.

20 Hasznauenue, 0061acTh MPUMEHEHUS, YCTPONCTBO, TIPUHIIHIT ICHCTBUS
onHo(dazHoro Tpanchopmaropa.

21 YpaBHEHUS AIIEKTPUYECKOTO M MAarHUTHOTO COCTOSIHHUS, BEKTOPHAs

JauarpaMma TpanchopmaTopa, cxema 3aMeleHHs.

10



22 PexxumMbl paboThl TpaHCHOPMATOPOB, OMBITHI XOJOCTOTO X0/a M KO-
POTKOT'O 3aMBIKAHUSL.

23 [Torepu sueprum u KI1J] Tpancopmaropa. BHemnue xapakTeprcTu-
ku. Tpexdazusie TpanchopMaTopsl.

24 W3meputenbHbIe TpaHCHOPMATOPHI.

25 [TpuHIMN AeHCTBUS CHHXPOHHOTO M ACUHXPOHHOI'O JIBUTATEIIS.

26 Y CcTpoNCTBO, MPUHIMIT ASHCTBUS TpeX(Pa3HOro aCHHXPOHHOI'O JIBUT'a-
TeJs. DIIEKTPOMArHUTHBI MOMEHT aCHHXPOHHOTO JIBUTATEIIS.

27 Mexanunueckue u paboune XapakKTepUCTHKH aCUHXPOHHOI'O JIBUTATeE-
11 ITyck aCUHXpOHHBIX JBUTATENEH.

28 CHHXpOHHBIE MalIMHBI: TUIIbI, YCTPOMCTBO, XapaKTEPUCTUKHU, Mapa-
JenbpHast paboTa C CeThio, COCOOBI MMyCKa.

29 I'enepaTopsl MOCTOSHHOTO TOKa. J[BUraTeian NOCTOSHHOTO Toka. Me-
XaHUYECKHE XapaKTEPUCTUKH.

30 CrienuanpHble MaIIMHBL: I1arOBbIE U IMHEWHbIE ABUTaTEIH, MALIMHBI
MaJI0il MOIITHOCTH.

31 DJeMEeHTBl U yCTPOICTBAa MPOMBIIIICHHOM AekTpoHukH. Kinaccudu-
Kalisi OCHOBHBIX YCTPONCTB COBPEMEHHOM JIEKTPOHUKHU.

32 XapaKkTepUCTUKU, IapaMeTpbl, Ha3HAuY€HHUE MOJIYHIPOBOJAHUKOBBIX
JMOJI0B, THPUCTOPOB, TPAH3UCTOPOB.

33 OJEeKTPOHHBIE YCTPOUCTBA — YCHJIUTENH (HANPSKEHUs], TOKA, CYMMU-
pyIOIIHe, HHBEPTHPYIOIINE MOCTOSTHHOTO U IEPEMEHHOT0 TOKA).

34 OnepanoHHble YCUIUTENH, AU(depeHunaTopsl, HHTErpaTop, KOM-
napaTopbl, TEHEpaTOphl pEeJIaKCalMOHHBIX Koyebanuii. Cpencrsa
AJeKTponuTanus. VIMIyabCHBIE YCTPONCTBA.

35 MuUKpoInpoIeccopHble YCTPOUCTBA — apXUTEKTypa, paboTa MHKpO-
IPOIIECCOPOB, MAITUHHBIE KOJIBL.

36 [MTapannensHBIN ¥ TOCTEIOBATENbHBIN HHTEP(EHCHI.

37 Amnanoro-uu¢poBsle U nHuppo-aHamorossie mnpeodpazoBatenu. Co-
NpsDKEHNME C BHEIIHUM YCTPOWCTBOM.

38 Texuuueckue cpeactna cBsizu. TenedoHHast CBSA3b, paMOCBS3b,
HOPUHIUIBI MOAYJISALUH, TUIIBI PaAOCTAHIHH.

2.4. 3anaum K 3K3aMeHy

Nel No2

Jlamma HakanmuBanust R=440 OMm BKIIIOYE€HA B CETH C

Omnpenenuth SKBHBAICHTHYIO €MKOCTh (COKB
TpeX KOHACHCATOPOB IMPHU UX IOCIIECIOBATENb-
HOM U TMapajuiebHOM COCAUHEHUH €CIIU:
C1=2 Mx®; C2=4 mx®d, C3=6 MxD.

HanpspxkeaueM U=220B. OnpenenuT cuily TOKa B JaM-
Ie.

Ne3
OnpeenuTs HapsHKEHUE Ha 3aKUMax Harpe-
BaTeNIbHOTO IpHOOpa C  CONPOTHBIICHUEM
R=44 Owm, eciu cuna Toka B HeM 1=6 A.

Neq
OnexTpoasuratellb MomHOcThI0 P=10 kBT moxkio-
yeH k cetn U=220 B. Omnpenenuth cuily TOKa 3J€K-
TPOJIBUTATEIIS.

No5
K cetu nanpsoxkennem U=220 B nmoaximto4eHsl:
3JIEKTPOJIBUTaTeNlb MOIIHOCThIO P=5,5 kBT u
11 namn HakanuBaHusa MoHOCTEIO o P=100
Bt. OmpenenuTs cuily TOKa B TOIBOISIINX
MIPOBOIAX.

Ne6
Hanpsoxkenue, usmepennoe BonsT™MeTpoMm, U=220 B.
Onpenenuts aMIUIATY Ay HATPSDKEHHAS U pax.
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No7
Ilems ¢ namyKTHBHOCTRIO L=0,02 I BKITFOUCHA
noj Hanpsbkerane U=127 B wu gacroroit f=
50I'u. OmpenenuTh WHAYKTUBHOE COMPOTHB-
nenue nenu XL u cuny Toka [

Ne8
Konpgencarop emkocthio C= 80 Mk® BKIIIOUCH B CETh C
Hanpspkeanem U=380 B u wactoroii f=50 I'. Onpene-
JUTh €MKOCTHOE COMPOTHBICHHE B IEMH XC H CHIY
ToKa [.

Ne9
OnpenenuTs JUHEHHOE HANpPsDKEHHE TeHEepa-
topa Un 17 COeMMHEHUI «3Be3Jja» U «Tpe-

YroJbHUK», €CJIU €ro (ba.SHOC HaIIpsKCHUEC
Udp=127B u U= 220B.

Ne 10
OO0mmas eMKOCTh JIBYX TOCJIEIOBATEIILHO BKIIFOUCHHBIX
koHmeHcaTopoB Coke=1,2 MK®. EMKOCTH OTHOTO KOH-
nercaropa C1=3 Mx®. Onpenennure eMKOCTb BTOPOTO
koHjeHcatopa C2.

Ne 11
OJeKkTpuuecKas Uenb C HCTOYHUKOM, MMEIO-
mmM U=50 B, Harpy>keHHBIM Ha TIOTPEOUTEND,

cocrosmuii  u3 pesuctopoB R1=80 Om,
R2=300 Om, R3 =700 Om, R4=110 Owm.

Ne 12
Omnpenenuts 00111ee COMTPOTUBICHUE LIEMH, eciid R1=8
Owm, R2=4 Om, R3 =4 OmMm, R4=4 Om, R5 =6 Om.

OmnpenenuTs cUily TOKa B LENH. —
Rl —
o—| ] 1
L | y R
Ne 13 Ne 14
K wuetsipexnpoBomHOil TpexdaszHoit cetn c | UeMy paBHa MOIIHOCTH JJEKTpHUYECKOW menu P, ecnm
JEUCTBYIOIUM 3HAYECHUEM JMHEHHOro | HampsbKkeHue B uenu paBHo U=220 B, a compotusie-

Hanpsokenust U= 220B monkmroueHa Hepas-
HOMEpHas akTHUBHas Harpy3ka ¢ motpedise-
MoO# MomHOCTEIO B (azax Pa=3 xBr, Ps=1,8
kBT, Pc=0,6 kBt. Onpeaenuts neicTByromee
3HaueHHUe CHJIBI TOKa B KaXKA0H dase la, IB, Ic

aue R=500 Om.

Ne 15
IlepemMeHHBIN CHHYCOMIAIbHBIM CHIHAJI HMeE-
er nepuoa T=0,2 cek; T=1cek. Onpenenuts
Jutst 3THX 3HadeHud T gacToty f.

Ne 16
B nenps nepeMeHHOro ToKa BKIIOYEH pesucrop. [ei-
CTByIOIIlE€ 3HA4YeHHE TOKa M HANpsHKeHHS Ha HEM
[=350mA u U=42B. Omnpenenuts CONPOTUBICHUE Pe-
3MCTOPA U BBLACIMBIIYIOCS HA HEM MOIIHOCTb.

Ne 17
Ha pesucrope comporusienuemM R=3,2 Owm,
BKJIFOUEHHBIM B L[E€Mb IEPEMEHHOT0 TOKA, BBI-
nmensiercst MomHocTs P=20BT. Omnpenenutsb
JefcTByolIee 3HAUEHNE TOKA U HAPSLKCHUSI.

Ne 18
OnpenenuTs SKBUBAJICHTHOE CONPOTHUBICHHE ROAKB
TPEX PE3UCTOPOB MPHU UX TMOCIEAOBATCIHLHOM U Tapal-
JenbHOM coenmHeHun eciau: R1=2 Owm; R2=4 Owm,
R3=6 Om.

Ne 19
B kakoM M3 YeThIpeX PE3UCTOPOB BBIJACIUTCS
HamboJbpIas MOIIHOCTh, eciau R1=2 Ow,
R2=4 Om, R3=4 Om, R4= 8 Owm, a Hampsike-
aue B uenu U=24 B?

R R-
(] [ ]
-+ [ R; R

|

Ne 20
dasnoe nanpsbkenue Up=127 B. Omnpenenurs JIuHEH-
Hoe Hanpsbkenue Ull, eciu CUMMETpUYHash Harpyska
COEIMHEHA 3BE3/I0M U €ClId Harpys3Ka COEJUHEHa Tpe-
YIrOJIbHUKOM.
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IIpumep 3K3aMeHALMOHHOIO OMJIeTa ISl MPOMEeKYTOYHOM aTrTecTanuu [IpAT

MUHUCTEPCTBO CEJICKOI'O XO3SIHMCTBA POCCUMCKOMN ®EJIEPALIMN
JIEITAPTAMEHT OBPA3OBAHUS U KAJIPOBOI OJTUTUKU
OEJNEPAJIBHOE 'OCYIAPCTBEHHOE BIO/PKETHOE OBPA3OBATEJIBHOE YUYPEXXIEHUE
BBICILIET'O OBPA3OBAHMS «JIOHCKOM I'OCYIAPCTBEHHbIN AT'PAPHBI YHUBEPCUTET»
A30BO-YEPHOMOPCKUI1 UHXKEHEPHBIN UHCTUTYT — GHUITAAJL
OEJEPAJIBHOI'O 'OCYJJAPCTBEHHOI'O BIOJXKETHOI'O OBPA3OBATEJIbHOI'O
YUPEXJIEHV A BBICIIET'O OBPA3OBAHUA
«JOHCKOIM T'OCY JAPCTBEHHBII ATPAPHBII YHUBEPCUTET» B I'. 3EPHOI' PAJIE

Kadenpa: 950 u OM

Hanpagnenue: 13.03.01 — «TemnosHepreTuka u TerIoTeXHUKa» Jucuummim-

Ha: DIIEKTPOTEXHHUKA U AJICKTPOHUKA

['pynna: YTBepxkaeHo Ha 3acemanuu Kadeapsr 930 u OM
OOGyueHnue: IPOTOKOJI Ne _ OT «_ » 20 1

SK3AMEHALIMOHHBIN BUJIET Ne 1

1. Dnextpuueckas 3HEprus, ee 0COOEHHOCTU U 00J1acTh NpUMeHeHus. [lepcnekTuBbl pa3Bu-

THUS JIEKTPUDUKALIHH.
2. [TpuHIHATT TeWCTBUS CHHXPOHHOTO M ACHHXPOHHOTO JIBUTATEIIS.
3. 3amaua

3aB. kadempoii DK3amMeHaTop
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3. METOIUYECKHUE MATEPHUAJIbI, ONNIPEAEJAIOINUE IMTPOLEAYPHI OLE-
HUBAHHMSA 3HAHHUI, YMEHUI, HABBIKOB U OIIBITA AEATEJIBHOCTH, XA-
PAKTEPU3YIOIIUX 3TAIIBI ®OPMUPOBAHUA KOMIIETEHIIUHN

1. TlonoxxeHue O TEKyIIeM KOHTPOJIE U MPOMEKYTOYHON aTTeCTaluu 00y4JaroIuXcs, OCBaH-
BaIOIUX OOpa30BaTeIbHBbIC MPOrPAMMEI BBHICIIEIO OOpa30BaHUS — MPOTPaMMBI OakaiaBpuaTta,
mporpamMMbl  crieruanuTera, nporpamMmmbl Maructparypel CMK-I1-02.01-04-21 / paspa6. T.A.
Jlammna. — 3epHorpan: AszoBo-UepHoMopckuil nHxkeHepHbl nHCTUTYT PI'BOY BO [loHCKOi
'AY,2021.-15c.

2. TlonoxxeHue O MPOBEACHUU TEKYLIETO KOHTPOJIA U MPOMEXKYTOUHOM aTrTecTanuu o0yda-
IOLUXCSA C MPUMEHEHHEM 3JIEKTPOHHOTO OOy4YeHUsl, AUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHO-
JIOTH B YCIOBHSIX YCHJICHHSI CaHMTapHO-3muaeMuonorndeckux meponpustuii. CMK-I1-02.01-
02-23 / paspab. T.A. Jlammnua. — 3epHorpan: A30Bo-UepHOMOpPCKHIT MH)KEHEPHBIH WHCTUTYT
®I'bOY BO Jlonckoii 'AY, 2023. — 8 c.

3. Pabouyas nporpamma mucnumumabl b1.0.17 «OnexkTpoTexHuKa u 3JIEKTPOHUKA» / pa3pad.
B.B. TI'onoBunoB. — 3epHorpan: AsoBo-UepHomopckuil uHkeHepHbl uHCTUTYT ®I'BOY BO
Honckoit 'AY, 2026. — 28 c.
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