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B nenom
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Ornucanne mMoKaszaTeneil U KpuTepu-
€B OIICHUBAHUS KOMIICTCHIIMM Ha
pa3IMuYHBIX 3Tanax ux (GopMupoBa-
HUSI, ONTMCAHNE TIKAJl OIIEHUBAHUS

TunoBele KOHTPOJNBHBIE 33JaHUAS U
WHBIE MaTepuaibl, HeoOXOINMbIe
I OUEHKHM 3HAaHWM, YMEHWH,
HaBHIKOB W OTBITa JESATEIHHOCTH,
XapaKTePU3yIOMUX ATarbl (HopMH-
pOBaHUs KOMIIETEHLIMI B Ipolecce
OCBOCHHUSI 00pa3oBaTEIbHON IPO-
TpaMMBI

Meroauueckue MaTepuaibl, OIpe-
JIETISIONME TIPOLEAYPHI OICHUBAHUS
3HAHWM, YMEHU!, HABBIKOB U OIbITA
JEATETIBHOCTH, XapaKTEPU3YHOLINX
sTanbl  (OPMUPOBAHUS KOMIICTCH-
Ui




1 OMMCAHME IOKA3ATEJIEW U KPUTEPUEB OLIEHUBAHMS KOMIIETEHIIMI HA PA3JIMYHBIX 3TAIIAX UX
O®OPMUPOBAHUSA, OITMCAHUE HIKAJI OHEHUBAHUA

KomMmrmeTeHIy Ha pa3IMyHBIX dTanax ux (GOpPMHUPOBAHUS OICHUBAOTCS MO 4-X OANBHOU IIKAlle: «OTIUYHO», «XOPOIIOY, «YIOBIECTBOPUTEIHHOY,

1.1 Onucanne mKajabl OLEHUBAHUA CPOPMHPOBAHHOCTH KOMIIETEHIIHI

«HEYOOBJIICTBOPUTCIBHO.

1.2 Onucanue nokasaresieil M KpUTEPHEB OLlEHUBAHNS KOMIIETEHIIUI HA Pa3JIMYHbIX ITaNaxX UX ()OPpMUPOBaAHUS

Ko xomneren-

YpoBHU OCBOEHUSA

Kpurepun n nokazarenu olleHUBaHUsI pe3yJIbTaTOB 00yueHUs

DJIEKTPOHHBIX TPH-
00poB,; CXEMBI
BKIIIOUEHUSI TPUOO0-
POB TSI U3MEPEHUS
JJIEKTPUYECKUX |

CKHX M 3JIEKTPOHHBIX
MpUOOpPOB,; CXeM
BKJIFOUEHUS TPHUOOPOB
JUTS U3MEPEHUS DJIeK-
TPUYECKUX U HEDJIEK-

CKHUX U 3JICKTPOHHBIX
puOOpPOB; CXEM
BKJIIOUEHUSI TMPUOO-
pPOB U M3MEPCHHS
DJIEKTPHYECKUX U

JKaIllUX B OCHOBE pabo-
Tbl JJICKTPUUCCKUX U
ANIEKTPOHHBIX  MPHOO-
pOB; CXEM BKIIIOUCHUA
npubOpoB I U3Mepe-

uun/kox MK KOMIICTCHIHN «HEYIOBJIETBOPU- «YIIOBJIETBOPUTEIIb- «XOpOLIOY» «OTIIMYHO»
TEJILHO HOY»
1 2 3 4 5 6
3nate:  ocHoBHbIe| ®parmenrapupie 3Ha- | Hemomusle  3uanus | CpopmupoBannsie, HO | COpMHpPOBAHHBIE M CH-
3aKOHBl ~ JJIEKTPO-| HUSI OCHOBHBIX 3aKO- | OCHOBHBIX 3aKOHOB | COJEpXaIlUe  OTHENb- | CTEMATHYECKUE  3HAHUSA
TEXHUKH, JIEKAIUE| HOB JJIEKTPOTEXHUKH, | DJIEKTPOTEXHUKH, Hble MpOOeNbl 3HAHMS | OCHOBHBIX 3aKOHOB 3JIEK-
OIIK-6 B OCHOBE pa0OTHI| IGKAUIMX B OCHOBE | JIEKAIIUX B OCHOBE | OCHOBHBIX 3aKOHOB | TPOTEXHUKH, JIEKALIUX B
OIIK-6.1 AIIEKTPUYECKUX M| pabdOThl  3JeKTpuue- | paboThl 3JIEKTpUYE- | ANEKTPOTEXHUKH,  JIe- | OCHOBE pabOThI ANEKTpHU-

YECKUX M DJJIEKTPOHHBIX
puOOpPOB; CXEM BKIIIO-
YyeHus: MpuOOpoB s U3-
MEPEHUsI DJIEKTPUUECKUX
U HEDJIEKTPUYECKUX Be-

HEBJICKTPHUICCKUX TPUUCCKHUX BCIIMYUH. | HEOJCKTPHUICCKUX HUA OJICKTPUYCCKUX M | JTUYHH.
BEIINYMH. / OTcyTCcTBUE 3HAHUM. | BEJIMYMH. HEJJIEKTPUYECKUX  Be-
JIMYHH.
Ymerb:  cobOupats | @parmMeHTapHOE B nenom ycrnemnoe, | YcnemHoe, HO conaep- | B nenom ycnemnoe yme-
JNEKTPUYECKUE 1Ie- | YMEHUE coOMpaTh | HO HE CHUCTEMaTHue- | JKalllee OTAENbHBIE IIPO- | HUE€ COOMpaTh AIIEKTPH-

U TOCTOSHHOTO H
MEPEMEHHOTO TOKa,
HNOJKJII0YaTh H3Me-
puUTeNbHbIE MPHOO-

QJICKTPHUYCCKUC LCIIN
IMOCTOSAHHOI'O U IIEpEC-
MCHHOI'o TOKa, II0J-
KJIFO4YaTb U3MCPU-

CKOC YMCHHUC coou-
paTtb SJICKTPHUYCCKUC
OCIH IIOCTOSAHHOI'O 1
MEPEMCHHOT'O TOKaA,

Oenbl yMeHHE COOUpaTh
AIIEKTPUYECKUE  LIEMHU
IIOCTOSIHHOTO U IIepe-
MEHHOTI'0 TOKA, ITOJIKJIIO-

YECKUE 1IN MOCTOSHHO-
ro M MEPEeMEHHOTO TOKa,
MOAKITIOYATh U3MeEpHU-
TeIbHBIE TPUOOPHI, OTIpe-




2 3 4 5 6
pHI, ONpEACNATh | TEbHBIE  MPHOOPSHI, | MOAKIIOYATh  M3Me-| 4YaTb  W3MEpUTENIbHbIC| JeNATh MpeAes Hu3Mepe-
npefen HW3MEpEHHi | ONpenensaTs  Ipeiel | pUTeIbHbIE MPHOOPHL, | MPHOOPHI,  ONpPENeNATh| HUH NpHOOpOB ©  TO-
npuOoOpoB U 1O-| U3MEPEHUN MPUOOPOB | OMPENENATh Mpenes| Mpeaeia U3MEPeHU Mpu-| FPEeUIHOCTh U3MEPEHHIA.
TPEIIHOCTh M3Mepe-| MU TOTPEHIHOCTh W3- | U3MEepeHnii  mpubdo-| OOPOB M TOTPEIIHOCTD
HUM. MepeHuid. / OTCyT- | pOB M TOTPEIIHOCTH | H3MEPEHHUA.

CTBHE YMEHUH U3MEPEHUM.

Bnanets: HaBbikamu | @parmeHTapHoe B nenom ycnemmnoe,| B nenom ycneniHele, HO| YCHEHOE U CUCTEMAaTHU-

U3MEpEeHUsl  mapa-
METPOB 3JIEKTpHUYE-
CKHMX MaIllUH, pac-
yera  IapamMeTpoB
AJIEKTPUYECKUX U
3JIEKTPOHHBIX Lienei

1o pe3yibTaTamMm
IIPOBEACHHBIX W3-
MEpEHUM.

MPUMEHEHHNE HABBIKOB
U3MEpEHHs TapamerT-
POB  DJIEKTPUYECKUX
MalliH, pacyera Ia-
paMeTpoB dIIEKTpHUe-
CKHX W JJICKTPOHHBIX
Lenei Mo pe3ynbTa-
TaM  TPOBEJCHHBIX
u3mepenuit. / Orcyt-
CTBHE HaBBIKOB

HO HE cHcTeMaTHde-
CKOE MPUMEHEHUE
HABBIKOB HM3MEPECHUS
MapaMeTpoB JJIeK-
TPUYECKUX  MAIlUH,
pacuera mapaMeTpoB
AIEKTPUYECKUX u
JJIEKTPOHHBIX LENEU
M0 pe3yiabTaram mpo-
BEIICHHBIX  HU3Mepe-
HUH.

COIPOBOXKAAIOIINECS
OTIEJIbHBEIMH OIIMOKAMU
HaBBIKA H3MEPEHHs Ta-
paMeTpoB  BJIEKTpUYE-
CKMX MalllMH, pacyeTa
MapaMeTpoOB DJICKTpUUE-
CKUX U DBJEKTPOHHBIX
Lelne 1o pe3yapTaram
MPOBEJICHHBIX  H3MEpe-
HUM.

4ECKOe IIPUMEHEHHE
HABBIKOB H3MEpPEHUs Ia-
pPaMETPOB DIEKTPUUECKHUX
Mall¥H, pacyera Inapa-
METPOB AIEKTPUYECKUX U
NIEKTPOHHBIX LENEH 10
pesylbTaTaM  IIPOBEACH-
HBIX U3MEPECHUI.




1.3 Onucanue mWKAaJIbl OLIEHUBAHUS OCBOEHUSI IUCUHUILIMHBI B (JopMe IK3aMeHa
OcBocHHE NUCHIUIUIMHBI OIICHUBAETCS B opMe dK3aMeHa 1o 4-X OaJUThHOMW IIKaje. «OT-

JIAYHO», «XOPOLIO», KYAOBICTBOPUTEIIBHO», «HCYAOBICTBOPUTCIBHO)).

1.4 Onucanue noka3arejieil 1 KpUTepHeB OLEHNBAHUS KOMIIeTEeHIUI
AUCHUILIMHBI B (hopMe IK3aMeHa

Onenka Kpurepun

OTBEThl Ha BOIPOCH! YETKHE, OOOCHOBAHHBIE U IOJIHBIE, NPOSBICHA
FOTOBHOCTb K JUCKYCCUHM, CTYIEHT JE€MOHCTPUPYET BBICOKUNI
YPOBEHb  BJIAJEHUS  3HAaHWSAMM, YMEHUSAMH U  HaBBIKaMU
OTIHYHO COOTBETCTBYIOIIIMX KOMIIETEHIIMM, 4YTO IIO3BOJSET €My pEIaTh
LIIMPOKUN KPYI TUIOBBIX M HETHUIIOBBIX 3aJa4, CTYACHT IIPOSBHI
BBICOKYIO JPYAMLHUIO U CBOOOJHOE BIIJICHUE MATEPHUATIOM AUCLU-
IUIVHBL.

OTBETBl HA  BONPOCH IPEUMYILIECTBEHHO IIPaBUJIBHBIE, HO
HEIOCTaTOYHO  YETKHE, CTYJIEHT CIOCOOCH  CaMOCTOSTEIIBHO
BOCIIPOM3BOJUTH U IIPUMEHATH COOTBETCTBYIOILME 3HAHMS, YMEHUSA U
HaBBIKM JUI PEUICHUSA THUIIOBBIX 3a4a4 AMCLMIUIMHBIL, MOXET
BBIIIOJHATh TMOUCK W UCIOJb30BaHUE HOBOM HMH(pOpMALMHU JUIs
BBIITOJIHEHUSI HOBBIX MPO(ECCHOHATBHBIX JCHCTBHA HAa OCHOBE
MOJIHOCTBIO ~ OCBOEHHBIX  3HAaHUW, yYMEHUH U HAaBBIKOB
COOTBETCTBYIOIINX KOMIIETCHIIUH.

Xopo1io

OTBETHl Ha BOIPOCHI HE IOJIHBIE, HA HEKOTOPHIE OTBET HE ITOJYYEH,
3HaHUs, YMEHHMs, HaBBIKM c(OpMHUpOBaHbl Ha 0a30BOM YpPOBHE,
CTYAGHTBl ~YaCTMYHO, C IIOMOIIbIO M3BHE (Hampumep, ¢
WCIIOJIb30BAHUEM HABOJSIIMX BOIPOCOB, AaCCOLMATUBHOIO psaa
NOHSATMM W T.J.) MOTYT BOCIPOM3BOAMTH U  INPUMEHSATH
COOTBETCTBYIOLINE 3HAHUSI, YMEHUsI, HABBIKHU.

yI[OBJ'ICTBOpI/ITeJ'ILHO

Ha OOJIBIIYIO YacTh BOIIPOCOB OTBETHI HE OBLIM MOIYYEHBI, TUOO0 OHU
MOoKas3ajJi MOJHYIO HCKOMIICTCHTHOCTH CTYJACHTA B MaTCpHaIC OUC-
LIUIUIMHBI, CTYJAEHT HE CIOCOOEH CaMOCTOSITENIbHO, 0€3 IMOMOIIU
U3BHE, BOCIPOU3BOAMTH W IMPHUMEHATh COOTBETCTBYIOLIUE 3HAHMS,
YMEHUS, HaBBIKM WM 3HAHWs, YMEHHUS M HAaBBIKM Yy CTy/AEHTa He
BBISIBJICHBI.

HeynosnersopurensHo




2. TAITOBBIE KOHTPOJIBHBIE 3AJJAHWUSA 1 UHBIE MATEPUAUJIBI,
HEOBXO/IUMBIE /1151 OIEHKHW 3HAHUI, YMEHU, HABBIKOB U OIIBITA
JAEATEJBHOCTH, XAPAKTEPU3YIOIIUX 3TAIIBI ®OPMUPOBAHUA
KOMIIETEHIIUM B TPOIIECCE OCBOEHMSI OBPA3OBATEJIbHOM
ITPOI'PAMMBbI

2.1. 3ananus s pacyeTHO-Tpaduueckoii padoThl (1J1s1 04HOI (popMBbI 00yUEeHHsT)

Pacuerno-rpaduyeckas padora Nel

Tema: «Pacder Tpexda3sHON IEKTPUIESCKON SN IIEPEMEHHOTO TOKA)

JUiist SIIeKTpUYecKOr CXeMbl, H300paKeHHON Ha pUCYHKax |, 2 0 3aJaHHBIM B TaOJIUIE mMa-
paMeTpaM M JMHEHHOMY HAIPSKEHUIO, BBIIOJIHUTH CIIEyOIIee:

1. HauepTuTh SJIEKTPHUYECKYIO CXEMYy W 3alHCcaTh MCXOJHBIC JaHHBIE B COOTBETCTBHUHU C
BapUaHTOM.

2. Onpenenuth (ha3Hble W JTUHEWHBIC TOKH M HANPSHKCHHS, TOK B HEUTPAILHOM MPOBOJIE
(17151 YETHIPEXTTPOBOTHOM CXEMBI).

3. OnpenenuTh aKTUBHYIO ¥ PEAKTHBHYIO MOIIHOCTH BCEH HENH M KaKIOW (as3bl OTAEIb-
HO.

4. TlocTpouTh BEKTOPHYIO TUarpaMMy TOKOB M HAIPSKEHUH Ha KOMIUIEKCHOM IIJIOCKOCTH.

ao J_ a0 -
Xa
[
70O /-27 Xﬂb
c /2d o
bo
bo
Pucynok 1 Pucynok 2
ITapameTpsl cXeMBbl, IPEACTABIEHHOW Ha pUCYHKE |
g U]ll ra, rbl rC1 Xa, Xb1 XC1
= B OMm OMm OMm OMm 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 cXeMBbI, IPEACTABICHHON HA PUCYHKE 2
Uz, lab, Ibe, lca, Xab, Xbe; Xeay
B Om Om Om Om Om OwMm
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

PacuerHo-rpaduyeckas padora Ne2

Tema: «Tpexda3Hbie aCHHXPOHHBIE IBUTATENN C KOPOTKO3aMKHYTBIM POTOPOM)

st TpexdazHOro aCHHXPOHHOTO JIBUTATEINSI C KOPOTKO3aMKHYTBIM POTOPOM C HOMHHAIIb-
HbIM HanpspkeHueM U, =220/380 B, nacniopTHbIE JaHHBIE KOTOPOTO IMPHUBEIACHBI B TabOIUIIE,

TpeOyercs:

1. Onpenenuth cmocod coeMHEHUsST OOMOTKH CTaTopa.
2. Onpenenuts (azHble U TUHEHHBIE TOKH JBUTATENs.

3. OHpeI[eJ'II/ITB 3HAYCHUEC ITYCKOBOT'O TOKaA.

4. TloctpouTthb rpaduk MexaHHMYECKOM XapakTepucTuku N2(M) aCHHXPOHHOTO JIBUTATEIIS.
5. O1eHUTh BO3MOYKHOCTh ITyCKa JIBUTATEIIS NPU CHIDKEHUH HAIPSDKCHUS HA €0 3a)KUMax
Ha 20% mpu HOMUHAJILHOM HAarpy3Ke.

o Tumn Puoss 7, COSp | Suom, f, Kz Kmax Ki
E Uz, JIIBUTATEIS kBt % % I'n
5| B
)
n1=1000 o6/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 45
4 380 4A100L6VY3 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 06/ mun
6 220 4A80A2VY3 1,5 81 0,85 4,2 50 2,1 2,6 6,5
7 220 4A80B2VY3 2,2 83 0,87 4,3 50 2,1 2,6 6,5
8 220 4A90L2V3 3,0 84,5 | 0,88 4,3 50 2,1 2,5 6,5
9 220 4A100S2VY3 4,0 86,5 | 0,89 3,3 50 2,0 2,5 7,5
10 | 220 4A100L2V3 55 87,6 | 0,91 3,4 50 2,0 2,5 7,5

2.2 3ajpaHus AJ KOHTPOJILHOW padoThl (/151 3204HOi (popMBI 00yUeHH)

Temal: Pacuer pa3zBeTBJEHHOMN MU MOCTOSTHHOI0 TOKA

Jnst SIeKTpUIecKoil cXeMbl, 300pakeHHON Ha pUCyHKax |, 2 1Mo 3agaHHbBIM B TabJIHIIe COMPO-
tuBieHusM 1 DJ[C, BBIMOTHUTH CIIEIYIOIEE:
1. HauepTHUTb 3JEKTPHUUECKYIO CXEMY U 3alUCATh NCXO/HBIE JaHHbIE B COOTBETCTBHHU C Bapu-

AHTOM.

2. 3amucarh CUCTEMY ypaBHEHHI IO IEPBOMY U BTopoMy 3akoHaM Kupxroga, HeoOXoaumMyro

JJI1 OIIPCACIICHUS TOKOB B BETBAX CXCMBI.

3. YmpocTuTh cxemy, 3aMEHHB TPEYrOJIbHUK CONPOTUBICHUH 14, 15, 16 SKBUBAJICHTHOH 3BE3-

JI0ii; HAYePTUTh PACUETHYIO CXEMY C SKBUBAJICHTHOM 3B€3/101 U MOKa3aTh Ha HEM TOKU.
4. OrmpenenuTb TOKM BO BCEX BETBSIX LIEMU METOJAOM KOHTYPHBIX TOKOB.
5. [IpoBepuTh npaBUIBLHOCTH pelICHHUs, IO IEpBOMY 3aKkoHy Kupxrodga.

6. OmnpenennuTh MOKa3aHUs BOJIBTMETPA U COCTABUTH OAaHC MOIIHOCTEH Ui 3aJaHHOU cXe-

MHEI.

7




7. Tloctpouts B MacmTabe NOTEHIUAIBHYIO JHarpaMMy JJIsl BHEITHETO KOHTYpa.

r1 [z
i . « —
ey =
S L
I3 |:]
I3
Ezro 2
@ | | I |::| 5f07 C) CD 5/‘[7) CD &/272
ri s
Eiror [ /s
s — il 7
S o)
4
3
Pucynok 1 Pucynok 2
o | w E;, | Ez | Es |ro,, |Foz, |Foe3 [Ty ra, rs, Fa, s, Fe,
= | g B B B [OMm [OMm |[OM |[OM [OM |OMm |[Om |Om |Om
s | >
= Q
3| &
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 04 - 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 - 3,5 5 6 6 3 1
9 1 48 12 6 0,8 14 - 4,2 4 2 12 6 2
10 | 2 20 22 9 1 - 11 1 2 6 3 8 4

Tema?2: Pacuer pa3zBeTrBJeHHOH 0AHOMA3ZHOM LeNH ePEMEeHHOIr0 TOKA

1. Jlnsa anexTpuueckoil cxeMbl, U300paKeHHON Ha pUCYHKax 3, 4 10 3aJaHHbIM B Ta0yulIEe Ma-
pametpam 1 DJ1C, BBIIOIHUTD CEIYIOIIEE:

2. HauepTuTb 31EKTPUUECKYIO CXEMY U 3alHCcaTh UCXOJHbIE JaHHBIE B COOTBETCTBUM C BapH-
aHTOM.

3. OmnpenennuTth TOKK BO BCEX BETBSX IIETIN M HANPSKEHUS HAa OTJEIBHBIX yJacTKaXx.

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

5. Iloctpouts B MacmTabe Ha KOMIUIEKCHON IUIOCKOCTH BEKTOPHYIO JHarpaMMmy TOKOB H TIO-
TEHLMAIbHYIO JUarpaMMy HalpspKEHUH [0 BHEIIHEMY KOHTYPY.

6. Omnpenenuth NOKa3aHUs MPUOOPOB.




o L r1 I3 I
. w
(W)
(2
10
[2
Pucynok 3 Pucynoxk 4

. » E, f, Cy, C., L4, Ls, r ra, rs,

= g B T'u MKD MK®D mI'u mI'u Om Om Om
||z

& &
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 MeXaHMUYECKOM XapaKTEePUCTUKH TpeX(ha3HOro aCMHXPOHHOI0 JIBUIaTe s

TpexdasHblii aCHHXPOHHBINA JBUTaTENb ¢ KOPOTKO3aMKHYTBIM POTOPOM, HOMHHAJIBHAS MOIII-

HOCTh KOTOpOro PH, BKIIIOYEH B CeTh C HOMMHAIbHBIM HampspbkeHueM UH u wactoroil f = 50Im.

Onpenenuts: HOMUHAIBHBIN [H U myckoBoil I TokM, HOMUHAIBHBIM MH, yckoBoii MI U MakcH-

MaJlbHbI MM MOMEHTBI, HOJIHBIE IOTEPU B ABUTATENE MPU HOMUHATBHOW Harpy3ke APH. ITocTtpouts

MCXaHUYCCKYIO XapaKTCPUCTUKY JIBUTATCIIA U 0003HAYNTH Ha HEH HOMI/IHaJIBHblﬁ, HyCKOBOﬁ n MakK-

CUMAaIbHBIE MOMEHTEI. OHCHI/ITB BO3MOXXHOCTbD ITyCKa ABUI'ATCJIA IIPU CHUIKCHWUK HANIPSXKCHUS Ha €TI0

3akumax Ha 20% npu HOMUHAITBLHOW HATPY3KH.

Z[aHHBIe JJI pacucTa IMPpUBCACHBI B Ta6J'II/IL[e.

2 Jannble 151 pacueTa

§ Un, Pn, Sh, N cosp, | p Mm Mn I

3 B kBm % E E E
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 7,5 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 0,9 0,9 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. Bonipochl K IK3aMeHy

Ne Bo- Kongsr
Bormpocst
rpoca NJK

1 2 3

1 OJeKTpudecKas 3HEprusi, €¢ 0COOEHHOCTH U 00J1aCTh MPUMEHEHHUS.
[lepcneKTHBBI pa3BUTHUS SICKTPUDUKAITUH.

2 DJIEKTPUYECKHUE LIEMH MOCTOSTHHOrO TOKa. 3akoHbl OMa u JIkoymns — OINIK-6.1
Jlenna. bananc MoIHOCTEN.

3 [TocnenoBarenbHOE U apaylieIbHOE COEAMHEHUE TOTpeOUTEIIEH.

4 3akonsl Kupxroda.

5 [Tepemennslii Tok. [IpenmymiecTBa cuHycouaaabHOro Toka. OCHOB-
HbI€ [TapaMETPbl CUHYCOUAAIBLHON (PYHKIINU.

6 [IpencraBieHrne CUHYCOUIAIbHBIX BEJIMYMH BPEMEHHBIMH JUarpam-
MaMH, BEKTOpAaMU U KOMILJIEKCHBIMH YUCJIaMHU.

7 Pe3ucTop, MHAYKTHBHAs KaTyllKa MU KOHJIEHCATOp B LIENIU CUHYCOM-
JanbHOro Toka. Crasur (a3 Mexay HampsbKeHHEM U TOKOB B HHX.
BekTopHble 1uarpamMmsl.

8 [ToHsITUST AaKTUBHOT'O, UHIYKTUBHOTO U €MKOCTHOI'O CONPOTHBIICHUH.
AKTUBHAasi, UHAYKTUBHAsI U €MKOCTHAsi MOIIHOCTH.

9 Llenb cMHYCOMIATBHOTO TOKA C MOCJIEIOBATEIbHBIM COeAMHEHUEM R,
L u C snemenroB. BekropHas nuarpamMa u casur ¢a3. Pe3onanc
HaIPSOKCHUN.

10 Llens ¢ mapamnensHbiM coequHeHneM R, L u C snemMeHTOB. AKTHB-
Hasl, peaKTUBHAasl M MOJHAasl IPOBOJAUMOCTH LIETH, TPEYTOJbHUK IPO-
BOAMMOCTEN. Pe30HaHC TOKOB, YCIOBHS €r0 BOSHUKHOBEHUS U IIpaK-
TH4yeckoe 3HaueHue. KodpPuuueHT MOIIHOCTM MU €ro TEeXHHKO-
HKOHOMHYECKOE 3HAUYEHUE.

11 [Toryuenune cummerpuuHoil Tpexdasnoi cucrembl J/[C. OcHOBHbIE
CXEMBI COEZIMHEHUS TpeX(a3HbIX IIeTneH.

12 Pacuer cummMeTpru4HO# Tpexdas3Hoil 1enu npu coeqMHEeHUN NoTpeOu-
TEJS «TPEYTOJIBHUKOM.

13 Pacuer cummMeTpruyHO# Tpexda3Hoil 1enu npu CoeJMHEHUU NoTpeOu-
TEJIS «3BE3I0M».

14 CoenunneHue mo cnocoly «3Be3/a-3Be3/1a» 0€3 HeUTPaTbHOTO MPOBO-
na. [lepexoc ¢a3z. Pacuer HanpsiKeHUsT CMEICHUST HEHTPaIIH.

15 MorHocTh Tpex(da3HOH 1enH U ee U3MEPEHHUE.

16 OcHOBHBIE BEIMYUHBI, XapaKTEPU3YIOIIKEe MarHUTHOE T0JIE.

17 3akonbl Oma u Kupxroda ans MarHUTHbBIX neneid. MaruutHas mpo-
HUIIAEMOCTb.

18 deppoMarHuTHEIE MaTEpUaJbl U UX CBOMCTBA.

19 SIBlIeHUST AIEKTPOMATHUTHON WHIYKIHMH, CAMOWHIYKIIMHU, B3aUMHOU
WHTYKITUH.

20 Ha3nauenwne, 061acTh TpUMEHEHUS, YCTPOUCTBO, TPUHITUI JICHCTBHS
onHo(daszHoro TpanchopmaTopa.

21 YpaBHEHUS 3NEKTPUUECKOr0O M MArHUTHOI'O COCTOSIHUS, BEKTOpHas

JrarpaMma TpascgopMaTtopa, cxeMma 3aMeneHHs.
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22 PexxumMbl paGoThl TpaHCPOPMATOPOB, OMBITHI XOJIOCTOTO XOa U KO-
POTKOTO 3aMbIKaHHUSI.

23 [Totepu snepruu u KIIJI Tpancdopmaropa. BHemHue xapakrepucTu-
ku. Tpexc¢azHbie TpaHCHOPMATOPHI.

24 W3mepurtenbHbIe TpPaHC(HOPMATOPHI.

25 [TpuHIMNI AeCTBUS CHHXPOHHOTO M ACHHXPOHHOT'O IBUTATEIIS.

26 YcTpoiicTBO, MPUHIUT ASHCTBHS TpeX(a3HOT0 aCHHXPOHHOTO JBUTa-
TeNsl. DIIEKTPOMAarHUTHBIH MOMEHT aCHHXPOHHOTO JIBUTaTells.

27 Mexanuueckue 1 pabouyre XapaKTepUCTHKH aCHHXPOHHOTO JIBUTATE-
751 [Tyck acCHHXpOHHBIX JBUTATENCH.

28 CHUHXpOHHBIE MAIlIMHBI: TUIIBI, YCTPOUCTBO, XapaKTEPUCTHKH, Mapa-
JenpHast paboTa ¢ CeThI0, CIIOCOOHI IyCKa.

29 ['eHepaTopbl MOCTOSIHHOTO TOKa. /IBUTaTenu MOCTOSHHOTO TOKa. Me-
XaHUYECKHE XapaKTEPUCTHKH.

30 CrenranabHble MAIIMHBL: IATOBHIE U JTUHEHHBIC IBUTATEIN, MAIIIMHbI
MajiO¥ MOITHOCTH.

31 DNEeMEeHTHI U YCTPOICTBA MPOMBIIIEHHON AnekTpoHuKku. Kinaccudu-
Kallisl OCHOBHBIX YCTPOWCTB COBPEMEHHOMN JIEKTPOHMKHU.

32 XapakTepUCTUKH, TMapaMeTpbl, Ha3HAYEHUE MOIYINPOBOJIHUKOBBIX
JIMOJIOB, THPHCTOPOB, TPAH3UCTOPOB.

33 DNEKTPOHHBIE YCTPONUCTBA — YCHIIUTENH (HAMPSKEHHS, TOKA, CyMMHU-
pyolye, THBEPTUPYIOIINE MIOCTOSTHHOTO M MEPEMEHHOT0 TOKa).

34 OnepannoHHble ycuiutenu, auddepeHnuaTopsl, UHTEPAaTOpP, KOM-
napaTopbl, TEHEepPaToOpbl pellaKCallMOHHBIX KojeOanmil. Cpencrta
3JIeKTponuTaHus. IMIyabCHbIE yCTPOMCTBA.

35 MHuKponpoueccopHble yCTPOHCTBA — apXUTEKTypa, paboTa MHKpO-
IPOIECCOPOB, MAITMHHBIE KOJIBI.

36 [TapannensHblii ¥ ocieg0BaTENbHBIN HHTEP(EHCHI.

37 AmHanoro-uu¢gpossle U 1uppo-aHanorossie mnpeodpasosarenu. Co-
NpsKEHHE C BHEUTHUM YCTPOHCTBOM.

38 TexHuueckue cpencTna cBs3u. TenedoHHas CBsI3b, PaIUOCBA3b,
NPUHITAITB MOAYJISIIAHU, TUTIBI PAOCTAHIINH.

2.4. 3apaum K 3K3aMeHy

Nel No2

OmnpenenuTs IKBHBAICHTHYI0 €MKOCTh CIKB
TpeX KOHAEHCATOPOB IPU MX MHOCIEAOBATEINb-
HOM M [apajyieJbHOM COEIUHEHUU ECIIH:
C1=2 mx®; C2=4 Mx®D, C3=6 MKD.

Jlamma nakanmuBanus R=440 Om BKJIIOUYE€HA B CETh C
HanpspkeHueM U=220B. Omnpenenur cuiry TOKa B JlaM-
Ie.

Ne3
OnpenenuTth HapsHKeHUE Ha 3aKMMax Harpe-
BaTEIbHOI'O MPUOOpPa C  CONPOTHBICHUEM
R=44 Owm, ecniu cuiia Toka B HeM [=6 A.

Neq
Onekrpoasurarens MomHocTeio P=10 kBT moakimio-
geH k cetn U=220 B. OmnpenenuTs CHIy TOKa DJIEK-
TPOJIBUTATEIIS.

No5
K cetu nanpspkennem U=220 B noakioueHs!:
3JIEKTPOJIBUTATENIb MOIIHOCThIO P=5,5 kBT n
11 mamm HakanuBaHUs MOIIHOCTBIO IO P=100
Br. Ompenenuths cuily TOKa B ITOABOISIINX
MPOBOJIAX.

Neb
Hampsokenue, usmepenHoe BonbTMeTpoM, U=220 B.
Omnpenenuts aMIIUTy 1y HAaIPSHKEHUS Upmax.
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Ne7
Hems ¢ naaykTrBHOCTRIO L=0,02 I" BKIIFOUEHA
non Hampsbkeane U=127 B u wyacrortonr f=
50I'n. OmpenenuTh WHIYKTHBHOE COMPOTHB-
neHue nenu XL u cuiny Toka L.

Ne8
Konnencarop emkocthio C= 80 MK®D BKITIOUEH B CETh C
Hanpsbkennem U=380 B u wacroroii f=50 I'. Onpene-
JUTHh €MKOCTHOE CONpPOTHBJICHHE B IIEU XC M CUILY
Toka L.

Ne9
Omnpenenuts JUHEHHOE HANpPsLKEHHE TeHepa-
topa Ul ais coeMHEHHH «3Be3[a» U «Tpe-

yFOHBHI/IK)), eCcim €ro (baSHOG HaIIpsKCHUEC
Udp=127B 1 Up= 220B.

Ne 10
OO0mmas eMKOCTh JIBYX TOCJIEIOBATEILHO BKIFOYCHHBIX
koHseHcaTopoB Crke=1,2 Mk®. EMKOCTH OAHOTO KOH-
nercaropa C1=3 Mx®. Onpenennure eMKOCTb BTOPOTO
koHmeHcatopa C2.

Ne 11
OnexkTpuyecKkas Lenb C UCTOYHUKOM, HMEIo-
mmM U=50 B, Harpy>KeHHbIM Ha TOTPeOUTETIb,
cocrosmuii  u3 pesuctopoB R1=80 Owm,

R2=300 Om, R3 =700 OmMm, R4=110 Om.
OnpenennuTs CUITy TOKa B IIETTH.
1

Ne 12
OmpenenuTs 00Iee CONMPOTHUBICHUE menw, ecinu R1=8
Owm, R2=4 Om, R3 =4 Om, R4=4 Om, R5 =6 Owm.

Ry Ra

— 1

R Rs

Ne 13

K wuerpipexnpoBomHOil TpexdazHOH ceTu ¢
JIEHCTBYIOIUM 3HAYCHUEM JIMHEHHOTO
HanpsokeHust U= 220B mojkiroueHa Hepas-
HOMEpHas akTHUBHas Harpy3ka ¢ IoTpedIse-
MO MomHOCThIO B (haszax Pa=3 kBt, PB=1,8
kBT, Pc=0,6 xBT. Onpenenuts AeiicTByOIIEE
3HaueHHWe CUJIBI TOKA B Kax ol dasze la, IB, Ic

Ne 14
Yemy paBHa MOIIHOCTh 3JEKTpUUEcKOW Henu P, ecau
HanpsbkeHue B uenu paBHo U=220 B, a comnpotusie-
Hue R=500 Om.

Ne 15
IlepemMeHHBIM CHHYCOUIAJIBHBII CHUTHAJ UMe-
er nepuox T=0,2 cekx; T=Icekx. Omnpenenutsb
Jutst 3THX 3HadeHud T gacToTy f.

Ne 16
B nens nepeMeHHOro TOKa BKIKOYEH pe3uctop. Jlen-
CTByIOIIle€ 3HAYEHHE TOKAa M HANpsHKeHHS Ha HeM
I=350MA u U=42B. Onpenenuts CONPOTUBIEHHUE pe-
3MCTOPA U BBIJICMUBIIYIOCS HA HEM MOIITHOCTb.

Ne 17
Ha pesucrope conportusienuem R=3,2 Om,
BKJIIOYEHHBIM B LIEIb IIEPEMEHHOTO TOKA, BbI-
nmensiercst momtHOCTh P=20BT. Omnpenenuth
JIeHCTBYyIOIIee 3HAUEHNE TOKA M HAMPSDKEHUSI.

Ne 18
Omnpenenuts SKBUBAJICHTHOE CONPOTUBIICHUE ROKB
TpEX PE3MCTOPOB MPH HX MOCIESI0BATEILHOM U Tapali-

JeapHOM coeauHeHnn eciau: R1=2 Owm; R2=4 Owm,
R3=6 Om.

Ne 19
B kxakoMm #3 4eThIpeX PEe3UCTOPOB BBIIEITUTCS
HanOOJbIIAs MOIHOCTh, eciu RI1=2 Om,
R2=4 Om, R3=4 OmMm, R4= 8 Owm, a nanpsixe-
aue B uenu U=24 B?

Ne 20
®aznoe Hanpspkerne Ud=127 B. Onpenenuth mTuHEH-
Hoe HampsbkeHue Un, eciau CUMMETpU4YHAas Harpyska
COEIMHEHA 3BE3JI0M U €ClIM Harpy3ka COeJUHEHa Tpe-
YTOJIBHUKOM.
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IIpumep 3K3aMeHAIMOHHOTO OMJIeTa IJIsl MPOMeXKYTO4YHOI arTecTtannu IIpAT

MUHHUCTEPCTBO CEJIbCKOI'O XO3SIMCTBA POCCUCKON GEJEPALIIN
JENAPTAMEHT HAVUYHO-TEXHOJIOTMYECKOM MTOJIMTUKUA U OBPA3OBAHU S

OEJJEPAJIBHOE T'OCY JAPCTBEHHOE BIO/IP)KETHOE OBPA30OBATEJIBHOE YUPEXJEHUE
BBICIIIEI'O OBPA3OBAHUS «IOHCKOI TOCYIAPCTBEHHBII ATPAPHBI YHUBEPCUTET»

A30BO-YEPHOMOPCKHWI1 MHXEHEPHBIA MHCTUTY T — ®UITAAT
OEJJEPAJIBHOI'O TOCY JAPCTBEHHOI'O BIOJ2KETHOI'O OBPA3OBATEJIBHOI'O
YUPEXJIEHV A BBICIIET'O OBPA3OBAHMA
«JOHCKOI r'OCYIAPCTBEHHbBII ATPAPHBII YHUBEPCUTET» B I'. 3EPHOT PAJIE

Kadempa: Du T
Hampasnenue: 13.03.01 — «TemnosHepreTrika U TEIIOTEXHUKAY

Jucuuminza: DIeKTpOTEXHUKA U AJIEKTPOHUKA
I'pynma: YTBepxkaeHo Ha 3acenanuu kadenpsl O u T
OO6yuenue: npoTokoa Ne  oT «_ » 20 1.

DK3AMEHAIIMOHHBIN BUJIET Ne |

1. QHGKTpH‘-ICCKaH OHCPIus, €€ 0COOEHHOCTH H 00JaCTh IIPUMCHCHUA. HepCHeKTI/IBH pa3BH-

THUS DTCKTPUDUKAITUH.
2. [IpuHimn gefCTBUS CHHXPOHHOTO U aCHHXPOHHOTO JIBUTATEIIS.

3. 3agauga

3aB. kadenpoit 3abpoauna O.b. Dx3amenarop Hcynora A.M.
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3. METONUYECKHE = MATEPHAJIbL, OHNPEJEJAIOLAE ITPOLELYPBI
OIEHUBAHUSA 3HAHUU, YMEHUU, HABBIKOB U OIIBITA AEATEJIBHOCTH,
XAPAKTEPHU3YIOIINX 3TAIIBI ®OPMHUPOBAHUA KOMIIETEHIIUIA

1. TlonokeHue 0 TEKyILIEM KOHTPOJIE M IPOMEKYTOUHOW aTTeCTaluy O0YyJaroluxcs, OCBa-
MBaIOLUX 00pa3oBaTeIbHbIe NMPOrpaMMbl BHICIIET0 00pa30BaHUs — MpOrpamMMmbl OakajgaBpHara,
OpoTrpaMMBbl CIielranuTera, nporpammsl Marucrpatypsl CMK-11-02.01-04-21 / pa3pa6. T.A.
Jlammna. — 3epHorpan: AzoBo-UepHomopckuil uHxkeHepHbld uHCTUTYT PI'BOY BO [loHckoit
'AY,2021.-15c.

2. TlonoxeHue 0 MPOBEACHUU TEKYIIETO KOHTPOJS U MPOMEXYTOUHOM arrectanuu odyda-
IOIIMXCS C IPUMEHEHHEM JIEKTPOHHOTO OOYUYESHHMsI, TUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHO-
JIOTUH B YCJIOBHUSX YCHJICHHUS CaHUTApHO-3MuAeMuonorundeckux meponpustuii. CMK-I1-02.01-
01-20 / paspab. T.A. Jlammna. — 3epHorpan: A30Bo-UepHOMOPCKUI MHXKEHEPHBIH MHCTUTYT
dI'bBOY BO Jlonckoii 'AY, 2023. — 8 c.

3. Pabouas mporpamma nucturuirabl b1.0.17 «NeKTpoTeXHUKA U JIEKTPOHUKAY / pa3pad.
A.M. Ucynosa. — 3epHorpaa: A3oBo-HepHomopckuil nnxkenepHoliii uHCTUTYT ®I'BOY BO lon-
ckoii 'AY, 2024. — 28 c.
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