MHWHHCTEPCTBO CEJBLCKOT0O X03SMCTBA POCCUMCKON ®EJEPALIUHA

(henepansHOe rocyapcTBeHHOe DIOIKETHOE 00pa3oBaTeNbHOE YUPEHKIESHHE
BhICIIEr0 0DpA30BaHH
JOKHO-YPAJBCKHI TOCYIAPCTBEHHBIN ATPAPHBII YHUBEPCUTET»

HHCTUTYT ATPOUMHKEHEPHH

YTBEPKIAIOD
Hexan ddxynsTera 3aounoro o0y4yeHns
2., MyxamManues

«18» mapta 2019 r.

Kadenpa «DueproobecnedeHHe i aBTOMATH3AIMSA TEXHONOIHYECKHX MIPOLIECCOBY

PaGouas nporpamMma JTHCIHILITHHEL

B1.0.30 DaeKTPOoTeXHHKA H I IeKTPOHHKA

Hanpagnenue nogroroexu 35.03.06 Arpoun:kenepus
[Tpoduas TexHuHecKHe CHETEMbI B arpodnsHece

VposeHs Bricmero obpazosanus — fakajaBpuart
Ksamupukaiss — Dakaaasp

(opma oby4eHHd - 3a0MHAN

Uenabunck
2019



Paboyas mporpamMma JHCIHIUTHEEL ¢ DIEKTPOTEXHHKA H 3JEKTPOHHKA» COCTABIECHA B COOT-
BETCTBHH ¢ TpeboBanuaAMH DenepanbHOrO rocyJdpcTBEHHOTO 00pa30RaTe/bHOND CTAHJAPTA BhIC-
mere obpazosanus (PI'OC BO), yreep:knenHoro npukazom MuuucTepersa o0pazoBaHusa U HAYKH
Poccniickoii ®enepaunn 23.08.2017 r. Ne 813, Pabouas nporpamma mpenHazHadgena A7 MOAro-
TOBRKH Oakanaspa no HanpasneHHio 35.03.06 Arponmxenepus, npoduns — Texunueckne cucre-
MBI B aTpo0H3IHECE.

Hacrosuias paGovas nporpaMma QMCUHIUITHHE! COCTABIEHA B paMKax OCHOBHOM npoteccHo-
HankHOi oOpaszosarenshoil mporpammsl (OITOII) u yunteBaeT ocoGennocTn oOydeHus NpH HHK-
Mo3HBHOM 00pa30BaHHHU JTHII ¢ OTPAHHYEHHBIMH BO3MOYKHOCTAMH 310poBea (OB3) B HHBaATHIOB.

CocraBuTens — KaHJHJAT TEXHHYECKHX HAayK,
aoueHT Kadeapel «JHeproobecriedeHHe U aBTo- / Enumkos E.H.
MATH3ALMA TEXHOIOTHYECKHK IPOLECCOBY /

Pabouas nporpamma gucLHIUIHHEL 0DCyKIeHa Ha 3aceqanuu Kadenpsl «DHeproofecneuenne
H aBTOMaTH3alHg TEXHOIOTHIECKHX MPOIIECCOB)

«D6» mapta 2019 r. (npotokon Ne7).

3ag. xadenpoii «IHeproobecneyeHne 0 ABTOMATHIALHS
TEXHOIOTHYECKHX IIPOLECCOBY, JOKTOP TEXHHYECKHX HayK, npmi:eccc(

Pabouas nporpaMMa JHCHHILTHHEI 0100peHa METOIHYeCKOl KoMHCCHElH (akynsTeTa 3a04H0-
ro obyueHHs

«13» mapra 2019 r. (mpotokon Ne5).

[Tpencenarent MeTOAHYECKOH KOMHCCHH,
KaHIHJIAT TeXHHYECKHX HayK, JOLEHT A H. Kosnos

@/’[f7 E,f,g// E.JL JleGenena
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COJAEPXKAHHUE

[TnaHupyeMbie pe3ynbTaThl 00yUeHHs [0 JUCLUUIIITHHE, COOTHECEHHBIE C
maHupyeMbivMu pesyasratamu ocsoerus OTTOIT

1.1. Llens u 3824y JUCLHILIHHBI

1.2. TlnaHupyeMsie pe3yabTaTsl 00yUeHus N0 AUCLUIUIHHE (TIoKa3aTey
cOPMHPOBAHHOCTH KOMITETEHLIUH)

Mecto mucuumniune B ctpykrype OTTOIT

O6BEM AMUCIHILTMHEL M B! yueOHOH paboThl

3.1. Pacrpenenenne 06bEMa AMCIAILIMHBI 10 BHAAM Y4eOHOH paboThl
3.2. Pacnpeznenenne yueOHOTO BpeMEHH I10 pa3jiesiaM H TeMaM

CrpyKTypa U cojiepikaHne AUCIUIIHMHEL

4.1. CopepxaHue JHCIHILTHHE

4.2, CopepixaHue IEKLHH

43. Copepxanue 1ab0OpaTOPHBIX 3aHATHH

4.4. Couepxanue NPAKTHYECKHX 3aHATHH

4.5. Bumsl i colepikanue caMocToATeNbHOM paboTsl 00ydaloIuXCs
VueGHO-MeTouuecKoe obecrieyeHne CaMoCTosITenbHO paboTel 00y4aro-
UXCS [0 JUCLIMITIHHE

MOoH] OLIEHOUHBIX CPEJICTB IS IPOBE/ISHHs TPOMEKYTOTHOH aTTeCTalnK
00y4alolUXCcs 1Mo JUCHHILTHHE

OcHOBHas ¥ JONONHUTEIbHAs ydeGHas TuTeparypa, HeoOXoaumMast s oc-
BOEHHWs JUCIHIIIHHEL

Pecypcsl HHOPMAIMOHHO-TEIEKOMMYHAKALMOHHOM ceTH «VIHTepHET», He-

00X0aUMBIe [IJI OCBOSHMS THCIIHIIIHHEL
MeToauueckie yKazanus i 00yqaroLIUXCsi [0 OCBOSHHIO AUCHHITHHEI

MHdopMaLHOHHEIE TEXHOJIOTHH, HCTIONE3YEMBbIE MPH OCYIIECTBICHHH obpa-

30BaTeILHOT0 Mpollecca o AUCLHMIIIAHE, BKII04Yas epedueHb IporpamMMHo-
ro obecrieyeHus ¥ HHOOPMALHOHHEIX CIIPABOYHBIX CHCTEM

MartepuansHo-TexHuyeckas 6asa, HeoOxoauMas st OCYIIECTBICHHS obpa-

30BATENILHOIO ITpoLecca 110 JUCLHHITITHHE

IMpunoxenue Nel. DOH OLEHOYHBIX CPEJCTB IS TEKYIIET0 KOHTPOIA yC-
[IeBAEMOCTH M IIPOBEJIEHNUs MPOMEKYTOUHOH arTecTalun o0y4aiomuxes 1o

AHCLUIITHHE
JIuct perucTpaliiy H3MEHEHHH

I

th i B I

=] =] =1 =] Lh Lh

o

10

10

11

11

11

il

13

28



1. [lnaaupyemsie pe3yabTaThl 00yHeHHs 110 JUCHHILIHHE, COOTHECEHHBIE ¢ INIAHAPY eMbIMH
pesyasTatamu ocsoenns OITOII

1.1. Iess 1 3agaH THCHHILTHHBI

Bakanaep no Hanpasnenu:o nogrotosxu 35.03.06 ArpontkeHepus foJKeH OBITH IOATOTOB-
MeH K CHeAyIoImHM  BHAaM  TpodeCCHOHANBHOH — [eATENBHOCTH:  MPOHW3BOJICTBEHHO-
TEXHOJIOTHYECKHIH, HAYYHO-HCC/IeI0BATENLECKHH,

Ieas AHCHMILINNB] — GOpMHpPOBaHKE ¥ 0DYHAIOIMXCA CHCTEME] 3HAHHH, HEODXOIHMBIX ULt
nmocyemyiomeit noAroToRKK Gakaiappa, cnocofHOro 3(QeKTHBHO pelaTh MPAKTHYECKHE 3a/1aqH
CelTLCKOX03AIICTBEHHOrO MPOH3BOICTBA, & TaKike (OPMHPOBAHHE ¥ CTY/JEHTOB YMEHHA CaMOCTOdA-
TENbHO yraydiaTk B pa3BHBATE MOJYYEHHEIC 3HAHHA.

FaaauH THCHHILIHHBI]

~ MOKA3aTh POJh M 3HAUCHHS JIEKTPOTEXHHYECKUX 3HAHMIl JUIa ycremHol paboTsl B BEI-
OpaHHOM HANpAaBAEHHH; O3HAKOMHTh C PEIICHHAMH KOHKPETHBIX JIEKTPOTEXHHHYECKHX 3aja4, ¢
anmaparypoit H METOaMH SKCIePHMEHTAILHEIX HCCAEI0BaHHH.

1.2, Iianupyemele pe3y bTATHI 00yHeH s [0 AHCHHILINHEE (0Ka3aTe n chopMHPOBAH-
HOCTH KOMIICTeHIHIi)

Kon 1 HauMeHoRa-
e Uy Gopuupyemeie 3YH
JOCTHIKEHHA KOM-
NEeTEHIIHH
suagua | OOyuaronMiics J0/DKEH 3HATh: COBPEMEHHBIE TEXHOJOTHH B
WII-1 ong-a, COOTBETCTBHH C HalpaplieHHOCTEID NpodieccHOHaNbHOH Jied-
ObocHoBEIBaET M TeNBHOCTH
peamH3yeT CoBpe- —(b1.0.30-3.1)
MEHHEIE TexXHONo- | ymenus | OOyqarommiica MOMKEH YMETh: HCNOJIB30BATE COBPEMEHHEBIE
THH B COOTBETCT- TEXHOAOTHH B COOTBETCTBHH € HAMpaBleHHOCTBIO
BHH ¢ HanpableH- npoeccHOHANBHOH NeATeNbHOCTH
HOCTEIO - (b1.0.30-V.1)
npof)eccHoOHANEHO Happiky | OOyuaiommiics TOIMEH BAaJETh HABBIKAMH:
it IeATENEHOCTH HCIONB30BaHHA 3HAHWH COBPEMEHHBIX TEXHOIOTHH B COOTBET-
CTBHH ¢ HANIPABJIEHHOCTBIO MPOGECCHOHANIBHON JeATeNbHOCTH
(61.0.30-H.1)

2. Mecro aucunniiel B eTpykrype OIOII

Jucnuniuua «DNeKTPOTEXHUKA H 3IEKTPOHHKAY OTHOCHTCA K 00A3aTeNbHOH YacTH OCHOB-
HOIi npodheccHOHANBHOH 00pazoBaTeIbHON MPOrpaMMEL DaKalaBpHaTa.

3. O0piém NHCHHILTHHBLI H BHABI YuehHoii paborsl

O6beM IHCIMINTAHEL cocTaBnseT 3 3aueTHbIX eunml, 108 akanemuyeckux gaca. Jucunmn-
mHHA n3yuaetcd B 7.8 cemectpe.



3.1. Pacnpenesnenne 00bemMa JTHCHHILTHHEI 110 BHAAM y4eOHOi padoTsl

Bun yaebHoii paGoTel KonxuecTBo yacos

KonraxTnas padora (Beero) 12

B ToMm uncne:

Jlexmmn (JT) 6
[lpaxTnueckune sanatus (I13) 0
JlaGopatophsie 3ansTis (JI3) 6
Camocroatensnas padora obyuaromuxcs (CP) 92
Konrpois 4

Hroro 108

3.2. Pacnpenenenne y9e0HOro BpeMEHH M0 pa3JeiaM H TeMaMm

B TOM Y4HCJIE
KOHTaKTHas pabota 4
Ne HaumenoBanne pasnenos u Beero =
TEMEL TEM YACOB i 3 7 P E
g
1 2 3 4 5 6 7 8
L DneKTpHYecKHe H MarHuT- 15 5 9 I 31 1
HBIE [IEMH
7. DNeKTPOMATHHTHEIE YCTPOii- 15 9 9 R} 31 1
CTBa
3 INeKTPHHECKHE H3MEPEHHS U 34 7 ) ) 30 5
OCHOBBI IEKTPOHHKH
4 Konrpoiis 4 X X X X 4
Hroro 108 6 6 - 92 4

4. CTpykTypa H CONEPRAHHE THCHHILIHHBI
4.1. Copepikanne JHCHHILTHHBI

Inexmpueckie u MasHuMHbE yenu

DNEKTpHYECKOE NOJIE H €ro XapakTepHeTHKH, JInHeHbe 2NeKTpHYECKHE IEMH OCTOSHHOTO
ToKka. OCHOBHEIC MOHATHs W 0D03HAYEHHS EKTPHUECKHX BEHYHH M 3JIEMEHTOB 3/1eKTPHYECKHX
neneil. DIeKTPHUECKOEe HANpPsKeHHE M JNEKTPHYECKHH TOK. DIEMEHTH! 3JIeKTPHUECKHX Iemneii.
Knacenpuranua neneii. 3axon Oma. [TapaMeTpel, cXeMa 3aMEIICHHA H BHEUIHAN XapaKTEPHCTHKA
HCTOYHHMKA DHEPrHH. IEKTpHYECKas 3Heprud W aexkTpudeckas mouiHocth. KITJl merTounmka



snexTpuueckoit sHepruy. 3akonsl Kupxroda. Pacuer pa3BeTBIEHHBIX 3IeKTPHYECKHX Leneil ¢ no-
Mompio 3akoHoBR Kupxroga. HenuHeliHble dneKTpHYecKHE LEOH  IMOCTOAHHOrO  TOKA.
Knaccnuranus nennHeiiHEIX 37I€MEHTOR H HX BONBTaMIIEPHBIE XapakTepHeTHKH. | padudeckuii
MeToJ] pacd€ra HeJMHEHHBIX [enelf npH MOCNENOBATENBHOM, IapalleNbHOM H CMEIIaHHOM
COEIHHEHHH HeTHHEHHBIX PE3HCTOPOB.

MaruuTHoe 1moje H OCHOBHBIE MarHHTHbIE BemHIuHEL CroficTBa M XapaxrepHcTHKH dep-
POMarHUTHBIX Marepuanos. JlelicTBHE MAarHHTHOIO MOJNS HA NPOBOJHHK ¢ TOKOM. SIBNeHHe aek-
TPOMATHHTHOH HHIYKIHH, CAMOHHIYKIHH H B3aHMHON HHIYKUHH.

AMILIHTYA, YacToTa, (asa CHHYCOHIANBHOIO ToKa H HanpsukeHus. [lelicTBylomue 3Hage-
HHA CHHYCOMJANBHBIX BENHYHH. BeKTOpHOE NMpeCTaBIeHHe CHHYCOHIANBHBIX TOKOB H HAIpSKe-
uuii. [lpocreiimme anexrpuyeckne Lens cHHYCOHIATEHOTO Toka. TTocnenopaTenbHoe coeIHHEHHE
pe3sHCTOpa, HHAYKTHBHOH KaTyUIKH, KOHAeHcaTopa. Pesonanc HanpsxeHuil. AKTHBHAS H PEaKTHB-
Had COCTABIAIOIIME TOKA. AKTHBHAs, peakTHBHAA H mommas npoeoauMoct uemw, [lapannensHoe
COCIHHEHHE PE3HUCTOPa, HHIYKTHBHOH KaTyIIKH M KOHZeHcaropa. Pesonanc Tokoe. AxkTHBHAA, pe-
aKTHRHAS NOJIHAA MOLIIHOCTH LelH CHEYcoHIanbHoro Toka. Koaddument MolHocTr 1 ero Texun-
KO-3KOHOMHYecKoe 3HadeHHe. Crioco0sl HaobpaxkeHns u coeauHeHHs (a3 TpéxdasHoro HCTOYHHKA
MUTAHUSA H TIPHEMHHKOB 3Heprud. CHMMETPHUYHBIE H HE CHMMETPHYHBIE DPEKHMEI paboTEl TpEx-
(hasHoit e NPH COeMHEHHH HArpy3KkH 3Be3oH. CHMMETPHYHBIE H HECHMMCTPHUHEIC PeIHMEI
padoTer TpéxdasHoii uenH npH COENMHEHHH HArpy3KH TpeyronbHukoMm. Momuoctu Tpexdasuoii
ery. Texnmka Ge30MacHOCTH MPH IKCILTYATALMH YCTPOICTE B TpEXda3HEIX Hensx.

ITonsiTie o0 nepexogHex mpouneccax. [IpHUMHEBI BO3HHKHOBEHHS MEPEXOJHBIX MPOLECCOB.
3aKoHbI KOMMYTAIHH. BKIOYeH e HelH ¢ Pe3HCTOPOM H KATYIIKOH HA NOCTOAHHOE HATPSUKEHHE H
KOPOTKOE 3aMBIKaHHE JaHHOH Lend. BriroyeHne Ienu ¢ pe3sncTopoM H KOHIEHCATOPOM HA MOCTO-
SHHOE HANPAOKEHHE W KOPOTKOE 3aMBIKAHHE JaHHOH LenH.

Knaccudukaiinst MarHuTHeIX 1eneii. MarantHbie uern npu noctosuunsx MJIC. 3akon Oma
u 3axonel Kupxroda ans pacuéra MarHuTHRIX Lene.

Inexmpomazrumnbie yempoucmsa

Haznauenne, obnacts npuMeHenus TpaHcopMaTopoB. YCTPOHCTBO M NPHHIMI [eficTRUSA
ojHoasHoro cujosoro Tpanctopmaropa. Bremnue xapaxrepuctuku. Ilotepm ameprum, KITJ
rparcopmaropa. O6nacTe npuMeHeHHs TpeX(a3HbIX TpaHCHOPMATOPOE.

YeTpoHCeTBO MamMHBI NOCTOAHHOrO ToKa. IIpHuumn neficTBHa reHeparopa mocTosHHOTO
TOKAa. XapakTepHCTHKH IeHepaTopoB ¢ pasiu4HpiME  crmoco0aMu  BosGyixnenus. [Ipumimm
AeHCTBHUS MBHTATeNs MOCTOAHHOIO TOKA. XapaKTEPHCTHKH JBHIATENeH ¢ paznudHBIMK criocobamu
Bo30yxnenns. KITJ] Mamme mocTosHHOTO TOKA.

YeTpoiicTBO B NPHHIEN AeHCTBHA TpexX(asHOro acHHXpOHHOro japuratend. CKoNbKeHHE.
Yacrora ppamenns poropa. Mexanudeckne H pabouie XapakTepHCTHKH, DHEPreTHUECKHE IHA-
rpamMMel. Y CTpoiicTBO cHHXpoHHON Mawuuel [Ipunuun neifctus, xapaktepucrtuku Tpexdasnoro
CHHXPOHHOTO reHepartopa. [IpHHIHD AelicTBuA U 00acTh NPHMEHeHHA CHHXPOHHOTO JABHTATE s

IneKMputecKue uIMePeHUs U OCHOER! 2NEeKMPOHUKU

Buapl 1 MeTo[sl u3MepeHHil. AHANIOTOBEIE JJIEKTPOMEXAHHUYECKHE HIMEPHTENLHBIE
NpHOOPEI MPAMOro AeHcTsus. M3aMepeHHe 3JE€KTPHYECKHX BeJHYHH: TOKOB, HANpsieHwHii,
CONPOTHBIEHHH, MOINHOCTH H 3HEpPrHH. Pacliupenne npejenos uszmepenun. [Ipubope
cpapieHud.  Llndpoesie  usMepurenpHple  npuOopel. [lorpemuoctH  uM3MepeHmii.
Onpegenense  pesynbTaToB  M3MepeHHil ¢ oueHKoil  ToyHocTH.  M3mepenme
HEIEKTPHYECKHX BEITHYHH.

Knaccudpukanus nonynposogHukossx npubopos. VenosHeie 0603HaueHAA, MPHHINAT jeii-
CTBHA, XapaKTePHCTHKH H HasHAYEHHE MOJYIPOBOJIHHKOBEIX [IHOOB, TPAH3UCTOPOB, THPHCTOPOE.
Wupukatopusie npuGopsl. OnTosnektpoHHble npubopil METOYHMKH BTOPHYHONO 2MEKTPONHTA-
His. [lomynposoanukossie BempaMuTenH. KiaccHbHKanmus, OCHOBHBIE MapaMeTpsl, HMEKTpHYE-
CKHE CXeMBl H MPHHIMN padoTel BRIIPAMHTENA. DnekTpuueckue GuneTpel. Crabuin3aTopsl Ha-
NPSGKEHHA H TOKA, Y CHIHTEIH 3IEKTPHUCCKHX CHTHAnoB, KiaccH(uKammus 1 0CHOBHBIE XapaKTepH-



cruki. Knaccudmramms uMnyiscHEIX yerpoiicts. OcobeHHOCTH M NpeHMyllecTsa liepeiadd HH-
(popMalHy B HMIyJIECHOM pexkimMe. JIorndeckHe 3eMeHTE. MHuKponponeccopsl.

4.2. Copep:ranne Jdekumii

No o/ Kon-go.,
HanmMeHoBaHue nekiimii 4ACOR
] 2 3
1 Beeneunne. OcHoBHEIE NOHATHS H 0D03HAYECHHA HIEKTPHYECKHX BEIHYHH H

3NIEMEHTOB 3JleKTpHYeckux neneil. Jaxon Oma. 3axonsl Kupxroda. Ana-
M3 H pacHeT pa3BeTBIeHHEIX YIEKTPHUECKHX Lienel NyTeM cocTaBIeHHS
W pelleHus cHcTeM ypasHeHuH no 3akoHam Kupxroda. Dnexrpomarne-
ti3M. [JlelicTBHS MarHHTHOTO MOJIA HA MPOBOJHHUK C TOKOM. SBieHHe 2
INMEKTPOMATHHTHOM HHIYKIIHH, CAMOHHYKIIHH, B3aHMHOH HHIYKIHH.

2 OcHOBHBIE TAPAMETPBI CHHYCOMIATBHEIX BEIHUYHH. AHATH3 HEePa3BeTRIIeH-
HBIX lEnei CHHYCOMIAIRHOIO TOKA ¢ MOMOIIBI) BEKTOPHEIX AuarpaMu. Pe
30HaHC HanpsokeHHH. Metonpl pacuera pa3BeTBIICHHEIX Lenel CHHYCOM- 2
JansHOTe ToKa. Pe3oHaHc TOKOB H €ro NpakTHHecKoe 3HaueHHe, MommHo-
CTH LIEIH CHHYCOHJAIBHOTO TOKA.

3 Tpexdazarie nenu. DneMeHTsl TpexdazHrx ueneii. CoelHHeHHe 3Be3/10i .
Tpex u 4YeTEIpex-IPOBOIHBEIE CXEMBI IMTHTAHHA NMpHeMHHKOB, Haznavenue 2
HeliTpansHOro npoeona. CoemlWHEHHE TPeYroNEHHKOM. MOIIHOCTH CHMA
METPHYHOH H HECHMMETPHUHOH Tpex(a3Hoil CHCTeMEL

Hroro: 6
4.3. Copep:xanne 1a00paTOPHBIX 3aHATHI
Ne Kos-Bo,
= r”[ HanmeroBanHe mabopaTopHEIX 3aHATHI YACOB
1 2 3
1 | Meneltanye reHepatopa NOCTOAHHOIO TOKA CMEIIAHHOTO BO30YHIeH!S 2
2 | Mcoeltanue jgBHrartes MOCTOSHHOIO TOKA MAapajielibHOTO BO30YV#EIe- 2
HHA
3 | UzyueHue ycrpoiictBa U cxeM BKIOYeHHS TpeXda3HbIX aCHHXPOHHBIX 2
neurarteneil. Menwiranne Tpexdiaznoro acHHXPOHHOIO JABHraTels ¢ Ko-
POTKO3aMKHYTBIM POTOPOM
Hroro: 6

4.4. Conepxanne NPpAKTHYECKNX 3AHATHIT
[lpoBenenne npakTHYECKAX 3aHATHH IPOrpaMMOil He NpeaycMOTpeHa

4.5. Buas! 1 cogepxaHne caMOCTONTEILHOI paGoTel o0y4awmuxcs

7




4.5.1. Bunel camocTosiTensHOH paboTel ob6yyalomuxces

Bunel camoctoaTensHoi pabotel 0Dy4arommxcs KONMHYeCTRO YACOE
H3y4enne nexunoHHOrO Marepuana 31
ITogrotoeka Kk nabopaTopHEIM 3aHATHAM H K 3aIIHTe Jabo- 31

paTopHEX pabor

Pemenie KOHTPOJIBHOTO 3aIaHHA 30

Hroro 92

4.5.2. Copepxanne caMocToATENBHOH paboTe! oOyyaiomnxcs

Ne HeCTB
HaumeHoBaHHe TeM HIIH BOIPOCOR OIS0

I HaCOB

1 2 3

1 | OnelTHas npoBepka pacyera HelTHHeHHLIX Henei 2

2 | OnpeneneHue NapaMeTPoB KaTYLIKH p

3 | HepaspernienHas 3/eKTpHdeckas lenb IEPEMEHHOTI0 TOKA 4

4 | Komnencauus cisura ¢as ;

5 | MamMHe! NOCTOAHHOTO TOKA. ¥ CTPOHCTBO MallIHHEI MOCTOAHHOTO TOKA.
[Npunmmn neficTBHA reHepaToOpa MOCTOAHHOIO TOKA. XapakTepHCTHKH,
IOCTOMHCTBA H HEJNOCTATKH, 0D/IacTh NPHMEHEHHS TeHEPATOPOB ¢ fa-
pannensHeIM H cMellaHieM Bo30y:knenneM. [Ipunuun neficteus neu- 4
rareis NOCTOSHHOIO TOKA, XapakTepHCTHKH, JOCTOMHCTEA H HEJOCTAT-
KH, 0071acTh IPHMEHEHHS IBUTATENEH C NapA/UIe/IBHEIM | TIOCIIe0Ba-
TENBEHBEIM BO30YKICHHEM.

6 | Tpanciopmartoprr. Haznagenne u knaccuukanua TpancopMaTopos.
YerpoiicTBo, npHHIHUN AeHCTBHA ofHODA3HOIO CHIOBOTO Tpanchopma-
Topa. Buemnas xapaxrepucTHka TpaHcdopmaropa. MomHocTs noteps 4
u KI1J] Tpancipopmaropa. M3mepurensnerx TpancthopMaTop Hanpsiie-
HHA H TOKA.

7 | Mcnweranne oanodastoro TpaHcdopMaTopa




Wcenenopanue Tpex(hasHoi HemH, CoeIHHEeHHOH 3Be3/10H

Mccneopanne TpeXdasHoii LemHt, COeIHHEHHOH TPeYTONBHHKOM

10

ACHHXPOHHBIE MAIIHHBL Y CTPOHCTBO, PHHILHTL neicTBHA Tpex(asHoro
ACHHXpPOHHOTO npHrareni. MexaHH4ecKas XapaKTepHCTHKA, CrOCODEL
MycKa, PEryIHPOBAHIA YacTOThI BPAIICHHS Tpex(a3zHoro aCHHXPOHHOTO
IBHraTelNs ¢ KOPOTKO3aMKHYTHIM POTOPOM.

11

DEKTPOH3MEPHTE/BHEIE TPHOOPHI. BHIBI H METONEL namepenuii. [To-
FPEITHOCTH H3MEPHTENBHBIX IPHOOPOB. AHATOTOBBIE 3JIEKTPOMEXaHH-
yecKHe H3MEepHTelbHEIEe TPHOOPE! IPAMOT0O JeifcTBHA: YCTPOHCTBO,
MpHHLHEN AeiicTers, 001acTH NPHMCHEHH. Hamepenne aneKTpHIECKHX
BeTM4HH. Paciiupenne Npeneios HaMepeHus npHOopoB.

12

OleHKa [OrPelHoCTH KOCBEHHOT0 H3MEPEHHS CONPOTHBIICHHA Pe3H-
CTOpa METOJIOM aMIIEPMETPa i BOILTMETPA

13

HemHeiHble 2IeKTpHYecKHe HenH NOCTOAHHOI0 TOKa. Knaccrpuraims
HeTHHEHHbBIX 2/IEMEHTOR H HX BOJIBTAMIIEPHBIE XapaAKTEPHCTHKH. ['pa-
(huueckuii MeTO[ pacueTa HenHHeHHBIN Uenel NpH NocueIoBaTelbHOM,
napaUielbHOM H CMENIaHHOM COeHHEHHH HENMHHEHHEIX PEIHCTOPOB.

14

JcceI0BaHNe MOMYIPOBOIHHKOBBIX BEITIPAMHTEBHEIX YCTPOHCTB.
[loAyNPOBOIHHKOBEI NapaMeTpHYecKHii CTA0HIH3ATOp HANPKEHHS

15

[TepexoHbIE TPOIECCH] B AMEKTPHHECKHX LCTIAX. 3aKoHBlI KOMMYTAIHH.
[lepexo/iHbIe MPOLECCE] B LEMH ¢ PE3HCTOPOM H katyukoil. [lepexos-
HBIE NPOIECCH] B Ll ¢ Pe3UCTOPOM H KOHJICHCATOPOM.

16

MarauTase nenu, Knaccnduxanna, MarsuTHee LelH IPH TOCTOAH-
apix MJIC. 3axous Oma 1 Kupxroda Ui pactera MarHuTHBIX ierneii.

-7

CHHXpPOHHEIE MALIHHEL Y CTPOHCTBO. [IpuHnun neHcTBHA, XapakrepH-
CTHKH Tpex(pasHoro CHHXPOHHOrO IeHEpATOpE. [lpunuun JNeHcTBHA H
o0nacTs IpUMeHe N CHHXPOHHOTO ABHTATENS.

18

KnaccudHKaus moIyIpoBOJIHHKOBEIX IPHOOPOB. Yenosueie oDo3HA-
yeHHs, TIPHHIMN AEHCTBHA, XapaKTePHCTHKH M HAIHAYCHHE NOJYTIPO-
BOJHHUKOBBIX JMONOB, TPAH3MCTOPOB, THPHCTOPOB. MHIMKaTOpHEIE
nproopbl. ONTEINEKTPOHHBIE NPHOOPEL.

19

Tlpubopsl cpasuenns. [uppoBeie HIMEPHTEIEHEIE npubopsl. HMamepe-
HUSL HEINIEKTPHUIECKHX BEIHYHH.

20

Veunurenu aneKTpHueckux curaanon. Knaccuukauis W OCHOBHBIE
XAPAKTEPHCTHKH.

21

KiaccuduKanms uMIy/IbCHBIX yCTpoHcTB. OCODEHHOCTH M ITPeHMYIIe-
CTBA Mepejadn HHPOPMAIHH B HMITY/IECHOM PEHHME.

22

Jornueckue anemenTsl. MHKPOIPOLECCOPEL

23

MeTOMHHKH BTOPHYHOTO eKTponHTanis. [101ynpoBoiHHKOBEIC BbI-
npsMuTensHEie yerpoiicrsa. Knacenduxanus BRINpAMHETENEH, HX IIEK-
TPHUECKHE CXEMBI, [IPHHIAIT PaboThl, OCHOBHEIE [1PAMETPEI. DNeKTpu-
ueckne (uneTpel. CTabHIH3aTOPE! HAIPSKEHHA H TOKA.

Hroro:
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5. VYuebHo-meToau4ecKoe oDecnedeHHe CAMOCTOATeNbLHOIE paboTel 00yuaomuXCs

Yuebno-mertoaunueckue pazpaborku umerores 8 Hayunoit  6ubnunorexke ®I'BOY BO 10xku0-
Ypaneckuii [AY:

1. Benoe H. B, DiaexkTpoTeXHnKa H OCHOBEI 3JIEKTPOHHKH [DeKTpoHHEIH pecype]: yueb. noco-
6ue / H. B. Benos, K. C. Boakos. Mocksa; Jlams, 2012.- 432 .
Pexcum nocetyna: http://e.lanbook.com/books/element.php?pll _ecid=25&pl1 _id=3553.

ONeKTPOTEXHHKA H NEKTPOHHKA [DNEKTPOHHEIH pecype] : METOM. YKasaHus [UIA CaMOCTOS-
TelbHOH paboThl CTYAEHTOB. JNEKTPHYECKHE LEMH H 3/IEKTPHYECKHe uamepenns. Jns cTy-
nenros Hanpasaenus - 35.03.06 Arponmxenepus, 44.03.04 I[Npodeccnonansaoe ob6yueHne,
19.03.02 TlponykTel MUTAHKHA M3 PACTHTENBHOTO cbipbd / coct.: B. E. Yepenanos [m ap.] ;
IOsxno-Ypanscknit [AY. Hucruryr arponmkenepun .— YensGuuck: OxuHo-Ypansckmii
FAY, 2017 .— 77 c. : un, tabn. — Bubmmorp.: c. 76 (2 wa3sm)). Pesxxnm mocryma:

http://192.168.0.1:8080/localdocs/avtom/32.pdf

=3

6. o1 ONEHOYHBIX CPEICTE J/IS POBeIeHHs
NPOMEKYTOYHOMH aTTecTANHN 00yYa0MMXCH 10 JHCIHITIHHE
Jlnst yeTaHOBIIEHHS COOTBETCTBUA YPOBHA HOATOTOBKH obyuatomuxcs Tpebopanisam ®I'OC
BO paspaGoran (ona oneHOYHEIX CPeACTB 718 TEKYIIEro KOHTPOIIS YCHeBAEMOCTH H MPOBEICHHS
MPOMEHYTOUHOH aTTecTalHy o0y4aloluxes Mo JHcHHnuHHe. (MOHJ OLEHOYHEIX CPENICTB Ipejl-
crasneH B [Ipunoxennn Nol.

7. OcHOBHAS H JONOMHHTEILHAN Y4eOHAR THTEpaTypa, HeoGX0AHMASs /ISt 0CBOCHHS
AHCIHILTHHBL

OcHoBHas H fonoHKUTeNbHAN YueOHas mmTeparypa uMeetcs B Hayusoit 6ubmorexe H
31eKTpoHoi HH(opMalonHo-06pasoBarensHoil cpefe ®I'BOY BO H0sHo-Ypamscknii TAY,

OcnoBnasn:

I. benos H. B. Dnexrporexnuka 1 0CHOBBI 3JIEKTPOHUKH [DJeKTpoHHEIl pecype]: yueb. moco-
6we / H. B. benos, 1O. C. Bonkos. Mocksa: Jlaus, 2012.- 432 c.
Pexcnm poctyna: hitp://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=3553.

2. Meanos, M.W. DneKTpoTeXHHKA H OCHOBEI MIEKTPOHUKH [ ek TporHsi pecype] : yueGHHK /
N.H. Msanos, I'M. Conosses, B.5. ®ponos. — Dnektpon. pan. — Canxr-IletepGypr :
Jlans, 2019. — 736 ¢. — Peswwum moctyna: https://e.lanbook.com/book/112073. — 3arn. ¢
IKpaHa.

3. Cemupanora 3. M. Obuias aNeKTPOTEXHHKA H 3eKTPoHKKA [DnexTponHEli pecype] / 3.M.
Cenupanosa - Tambos: B.u., 2012 - 70 ¢. - Jloctyn k nonxomy Texery ¢ caiita 95C Vau-
BepcHTeTcKas OubmHoreka online:http://biblioclub.ru/index.php?page=book&id=277942.
HonmomuurenpHasn:

1. 3emnaxos B. JI. DnexTpoTexHuKa i 31eKTPOHEKA [DnekTponukii pecype] / B.JL. 3eMiskos -
Pocros-u/]I: Manaremsereo IOw%woro denepansroro yrusepenrera, 2008 - 304 c. - JlocTyn
K  OonHoMy — Tekcty ¢ caiita  OBC  Vumeepcurerckaas — GuOmHMorexa
online:http://biblioclub.ru/index.php?page=book&id=241108.
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[

3uaes A. C. DiexTpoTeXHHKA W DICKTPOHHKA. 3aiaun K 3adetaM no smextponuke [Texer]:

yuebnoe nocobue / 3naes A, C., bonsimakosa @, A.; YensGuuckas rocygapcTBeHHAS arpo-

HHMeHepHaa akanemusd. Yengadbunck: UTAA, 2010.- 150 c.

3. Tpybumkosa B. DneKxTpoTeXHHKA H 3IeKTPOHHKA [DekTpoHHEIE pecype]. 1, Dnexrpuue-
ckue neny / B, Tpybuukoea - Openbypr: OI'Y, 2014 - 137 ¢, - JloeTym k OMHOMY TEKCTY ¢
caifta IBE YHuupepcHTeTCKan oubnnoTexa
online:http://biblioclub.ru/index.php?page=book&id=330599.

4. Teopernyeckue ocHOBBI AeKTpoTeXxHHKH [Teker]: YueOHuKH 118 ceNbeKOXO3AHCTEEHHRIX

By30B / A. H. Topbyunos, M. JI. Kabanos, A. B. Kpasuos, 1. 5. Pensko. M.: TPHAJIA,

2003.- 304c.

[Mepuonyueckne n3ganns:

«MexaHn3auHa H 3NeKTPH(HKALMA CENBCKOI0 X03aHCTRaY, «ABTOMATH3ANNSA W COBPEMEH-

Hbie TeXHOonorumy, «/locTikenns Hayku | Texuuku AITTK»

8. Pecypcel nndgopMaIHOHHO-TEIEKOMMYHHKAIHOHHOM ceTH «MuaTepHe™, Heobx0aH-
MBIE /LI OCBOEHHS IHCIHILTHHEI

1. Enunoe okno jpocryna k yaeOHO-MeToIM9eckuM pazpabotkam https://ioypray.pd
2. 9BC «Jlanwy http://e.lanbook.com/
3. Vuusepcnrercrkas bubmorexa ONLINE http://biblioclub.ru

9. MeToan4eckue yKa3saHust I 00y 4AI0MIHXCH 110 0CBOCHHIO AHCHHILTHHEI

Yuebno-meroauyeckue paspaborku umerores B Hayunoli  6ubanotexe u anexrponnoil uu-
(popmanmonno-obpaszoearensHoii cpene IBOY BO I0muo-Ypansexuii TAY:

l. benos H. B. DnexrporexHuka H 0CHOBBI 3]IEKTPOHUKH [DNeKTPOHHEIH pecype]: yueb. noco-
oue / H. B. Bemos, 0. C. Bomkos. Mocksa: Jlans, 2012.- 432 ¢
Pexcum goctyna: hiip://e.lanbook.com/books/element.php?pll cid=25&pll id=3553.

10. HudopmanHoHaEIe TEXHOJIOTHH, HCNOJIb3YeMBIE IPH 0CYIIECTBICHHH 00PA30BATEILHOTO
nporecea Mo AHCHUILIHHE, BKII0YAH NIEPeYeHB NPOrpaMMHOro obecnedenns 0 nudopManu-
OHHBIX CNIPABOYHBIX CHCTEM

B Hayunoii duGnnoTeke ¢ TepMHHAILHBIX CTAHUMI MpenoCTaBIseTcs JocTyn k Galzam JaH-
HBIX:
- Koncyaerantlmoc (cnpaBoynEle NpaBoOBEIE CHCTEMBI);
- Texoxkenepr (undopmannonHo-cripapoynas cucremMa 'OCTog);
- «Cenbxo3TexHuKay (ABTOMaTH3HPOBAHHAS CIIPABOYHASA CHCTEMa).
- My TestX10.2,

[Tporpammuoe obecneuenne: MS Office, Windows

11. MaTepuaabHo-TexHH1ecKasn 6a3a, HeoOXoaumast /st ocymecTBIenns ofpaszosa-
TeJbHOT0 Nponecea Mo JHCHHILIHHE

YueOHbie ayAuTOPHH [Ist NPOBEJEHNS 3AHATHII, TPEIYCMOTPEHHBIX IPOrPaMMOoii, oc-
HAIIEHHbIe 000PYI0BAHHEM H TEXHHYECKHMH cpecTBamMu 0by4yeHus

I. Yuebnaa naboparopus 3033, ocnamenHas ofopynopanieM is BRINOTHEHHs Jaboparop-
HEIX pabor .
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2. Aymoutopud 3103, ocHameHHas:
- MYJIBTHMEHHHEIM KOMILIEKCOM (KOMIIBIOTED, BH/IEONPOEKTOP);
- KOMNLIOTEPHOH TEXHHKOH ¢ BHPTYANBHBIMH aHATOraMH 1ab0opaTtopHoro 06opy10BaHus.

ITomemenns 118 camMoCcTORTEILHOI PaloTsl 00yyalomuxes

1. Ilomeunienne 303 ans camocTOATENBHOH PaGOTE, OCHAIIEHHOE KOMIBIOTEPHOI TEXHUKOI
C MOOKMIOYeHHeM K ceTH «MHTepHET).

[lepeuens oDopya0BaHAS H TEXHHYECKHX cpedcTs obyuenns
1. Jlaboparopueie arToTpaHcOpMaTOPEL.

2. Jlabopatopusle crenusl «JI9C — 5»
3. JlaboparopHsie creHibl « DIEKTPHUECKHE LIETTHY,

12



IIPH/IOKEHHE 1

®OH/I OLIIEHOYHLIX CPEJACTB

I TeKYIIEro KOHTPOIs YCIIEBAEMOCTH H IPOBEICHHSA [TPOMENKYTOYHOH aTTecTaluH
o0yuaromuxcs
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W 1

COAEPKAHHUE

KomreTeHInn ¢ ykasaHueM 9Tanos ix (OpMEPOBAHUA B NPOLIECCE OCBOCHHS
OITOIT
IMokasarenn, KpuTepHy H MIKala OHEHHBAHHA CHOPMHPOBAHHOCTH KOMITETEHIHI
THIIOBEIC KOHTPO/IBHEIE 3aNaHHs H (HIIH) HHBIE MATEPHANEL, HEOGXOUMEBIE LTS
OLEHKH 3HAHMH, YMEHHH H HABBIKOB W (M) ONEITA NesSTebHOCTH, XapakTepH-
3YIOUIMX 3Tanbl HOPMHPOBAHHA KOMIIETEHIMII B mponecce ocBoeH#s OITOTT
Meroandeckue MaTepHankl, ONpeesIONIHeE POLe/yphl OHeHHBAHHN 3HAHHIA,
YMEHHH, HABEIKOB H (HJIH) ONBITA NeATeIBHOCTH., XApaKTePH3YIOMHX 3Tarn(sl)
(hopMHPOBAHHSA KOMIIETEHITHIT
4.1.  OueHouHble CpezCTBa 1718 IPOBEAEHHS TEKYIIEro KOHTPOJIA YCIIEBaeMOCTH
4.1.1.  Verusiii 0TBET HA NPAKTHYECKOM 3aHATHH
4.1.2.  Oruer no saboparopHoii paote

4.1.3. Tectuposanue

4.2, OuenouHsIe cpeicTBA U IPOBEACHHS MPOMEXKYTOUHOHN aTTeCTAIIN
4.2.1. 3audr
4.2.2. Dxzamen
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15
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16
16
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18
20
20
26



1.Komnerennyun 1 HX HHAHKATODEI, (POPMHPYEMEIE B NpPOIEcce OCBOCHHUS HCIHILIH-

Hhbl

OIIK-1. Criocoben pemars THIOBHIE 3a/1a49H NpodeccHOHaNLHOH NeATeILHOCTH Ha OCHOBE 3HAHHIH
OCHOBHBIX 33aKOHOB MATEMATHYSCKHX H €CTeCTBEHHBIX HayK ¢ NpHMEHEHHeM HH(OPMAIHOHHO-
KOMMYHHKALHOHHBIX TEXHONOTHH

Hammenosanune oleHou-

Mopmupyemeie 3YH HEIX CPE/ICT

Kon 1 nanmeHo- i -
BAHHE HHJIHKATO- = e =

[ by
pa DOCTHIKEH IS = = ;» g
KOMIIETEHIIHHA 3HAHHA YMEHHA HABbIKH = = o E
o 9 5 ®
f=
= =
Obyuaromuiics l. otuer no | 1, Jayer
& ; OJKEH YMeTk: i ftaboparop-
WI-1 onga. O6yqatommmiica | & Y * | Obywaromuiics Hoil paGoTe;

- . 3
OOoCHOBLIBAET H | JOJDKEeH 3HaTh: | HCIOIB30BATh NOKEH BIANETh | 2 tecuposa
peanmHiyer  co- | COBpeMeHHEIe COBpPEMCHHBIE HABBIKAMH: -HIE
BpeMeHHBIe Tex- | TexHojorii B | TEXHOIOTHH B | yenponpiosaHns
HOJIOTHH B COOT- | cooTBeTcTBHH ¢ | COOTBETCTBHH C ) apaguii  compe-

BETCTBHH C Ha- | HanpagjienHo- | HAMPaBICHHO- MEHHBIX TEXHO-
NPaBIEHHOCTBIO | CTBIO ) JOTHH B COOT-
npoteccronansl | npodeccronans | TPODECCHOHATE | percthim ¢ Ha-

O JesTeNEHOCTH

HOIl JeATEeNBHO-
CTH

— (B1.0.30-3.1)

HOH JeATelbHO-
CTH
-(B1.0.30-¥Y.1)

NPARTIEHHOCTEIO
npojeccHOHAlB
HOH JesTensHO-
CTH -
(B1.0.30-H.1)

2. Iloxazarenn, KPHTEPHH H MIKAJIA OLEHHBAHHA chOPMHPOBAHHOCTH KOMITeTeHIHIT

WI-1 oy OBoCHOBRIBAET W PeanH3yeT COBPEMEHHBIE TEXHONOTHH B COOTBETCTBHH C HANpPABIICH-
HOCTBIO TPOhecCHOHANLHON 1eSTeIbHOCTH

tPopMupyeMeLe

KpHTepHH H LKA OLeHUBAHHA PE3yILTATOB 0DYYEHHS 110 JHCUHILIHHE

3¥H

Henocratounsrit | Jlocrarounsii ypo- | CpeaHuii yposeHs | Bricokuii ypoBeHb
YPOBEHE BeHb o
B1.0.30-3.1 Ofyuarowmiics ne Obyuaromuiica ciabo Obyuarowmiies ¢ He- Obyuawmmiics ¢ Tpe-

IHART COBPEMEHHEIE
TEXHOMOTHH B COOT-
BETCTEHH C HANPAaB-

npodieccHoHANLHOH
AEATENEHOCTH

JIEHHOCTRIO

IHAET COBpPEMEHHBIE
TEXHONOTHH B COOTBET-
CTEHH C HanpapaeHHo-

CThED
npodeccHoHANLHO
AEATENBHOCTH

IHAYHTENLHEIMH OG-
KAMH H OTACHBHEIMEH
npofenaMu 3HaeT co-

BpeMEHHBIE TEXHOTOTHN
B COOTBETCTEHH C Ha-

MPABACHHOCTBED
npofleccHOHANBHOE

JAEATENLHOCTH

Oyemoii cTeEneHkI0 Noa-
HOTEL H TOUHOCTH 3HAET
OCHOBHLIC 3AKOHEL CO-
BPEMEHHEIE TEXHONOTHH
B COOTBETCTBHH C Ha-
NpaBaeHHOCTEIO
npodeccHoHATEHOH
AEATENLHOCTH
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51.0.30-¥.1

Obyumomuiics He
YMEET HCMOJLIOBATE
COBPEMEHHBIE TEXHO-
JIOTHH B COOTBETCT-
BHI € HampasieHHo-
CTHIO
npofeccHoHATEHOH
ACATENLHOCTH

OfGyuaowmiics  caabo
YMEET  MCAONLIOBATE
OCHOBHBIE 3dKOHLI CO-
BPEMEHHBIE TEXHOMOTHE
B COOTBETCTBHH C Ha-
MpasieHHOCTER
npotheccHOHANBHOH
AeATENEHOCTH

Obyuarowuiics ymeer
HCTIONB3I0BATL COBpE-
MEHHBIE TEXHONOTHH B
COOTBETCTEBHH C Ha-
NpaBnelHoCTLIo
npoteccHoHanbHOi
HesTENBEHOCTH

Ofyuaiomiica  ymeer |
HCTIOMEIOBATE  COBpe-
MCHHEIE TEXHOMOTHH B
COOTBETCTBHMH C©  Ha-
MPaBASHHOCTEIO
NpofeccHoHATLHOH
AEATENLHOCTH

B1.0.30-H.1

Obfyuaroumiics He

BIIAACCT HABBIKAMH

HETIOJIB30BAHHA CO-
BRPEMEHHLIE TEXHOO-
'HH B CODTBETCTBHHN C

Obyuaromuiics ciabo
BIAIEET HABBIKAMM HC-
NoJE30BAHHA COBPE-
MEeHHEIE TEXHOIOTHH B
COOTBETCTEHH © HA-

Obyuamowuiics ¢ He-
GONbBIUIMMEA 3aTPYMHe-
HHAMH BAANEET HABEI-
KaMH HCTIOALI0BAHNA
COBPEMEHHBIE TEXHONO-

Obysaiomuiica ceoboa-
HO BIRAEET HABLIKAMH
HCOONB3OBAHHA COBpE-
MEHHBIE TEXHOIOTHH B
COOTBETCTBHH C Ha-

HANPABNEHHOCTBIO NpaBieHHOCTEID THH B COOTBETCTRIN © NpaBIeHHOCTRIO
npoteccHoHATBEHOH npofeccHOHATBHOI HANPABIEHHOCTEED npodeccHoHANBEHOH
AeATENEHOCTH [EATENBHOCTH npodeccHoHATBHOL HEATENEHOCTH

AEATENLHOCTH

3. TunoBbie KOHTPO/ILHBIE 3ATAHNHA H (H/IH) HHbIE MATEPHAJILI, He0HX0/IHMbIE /118 OLEHKH
3HAHMI, YMeHHIl H HABBIKOB H (H/IH) ONBITA AEATEALHOCTH, XAPAKTEPH3YIOIHX FTankl op-
MHPOBAHHA KOMIIeTeHIHii B mponecce ocsoenns OIOIT

THnoBble KOHTPONIBHBIE 3aIAHHA W MaTEPHANE], He0OX0IHMBIE [T OLEHKH 3HAHMIL, YMEHHH
H HABBIKOB, XapaKTEPH3YIOMNX TPOABHHYTHIH 3Tan (HOPMHPOBAHHA KOMIETEHLHIT B IpoLecce oc-
soerus OTIOIN, conepixarca B yueOHO-MeTOIHYECKHX pa3paboTKax, MPHBEICHHLIX HHIKE.

1. benos H. B. DaexrpoTexHuKa H OCHOBBI 3JIEKTPOHHKH [DNekTpoHHLIH pecype]: yued. noco-

one

Pesxum moctymna: hitp://e.lanbook.com/books/element.

H B. Bbenos,

). C. Boakos.

Mocksa: Jlausb,

2012.-
hp?pll_cid=25&pll id=3553.

432 .

4. MetroauaeckHe MATEPHAJR], ONPEJETAINNIHE NPONEAYPLI OLENHBAHN 'JI-IEI-IHﬁ,

YMeHHil, HABBIKOB H (HJIH) ONBLITA IEATEILHOCTH, XAPAKTEPH3YIOIHX Tan(b1) popmu-
POBAHHS KOMIIETCHIHI

B janHoM pa3gene MeTOJAHYECKHE MATepHANLL, ONPENEMIONHE TPOLeAypLl OLEHHBAHNS
3HAHWH, YMEHHI, HABBIKOB, XapaKTEPH3YIOMIHX POJBHHYTEIH 3Tan (OPMHPOBAHHS KOMIIETEHIIHI
Mo JHCHMINHHE «DNEKTPOTEXHHKA W JMEKTPOHHKAY, TPHBEIEHB! PUMEHHTEIBHO K KaXKIOMY H3

HCOOIEIYEMEBIX BHJAOB TEKYLIErQ KOHTPONA YCHCBAEMOCTH H HPGME)KFTDT-HIGﬁ aTTeCTallHl ﬂﬁ}-’-
TAFOIIMHXCH.

4.1. Onenounsle cpeJeTBa A8 NPOBEICHHA TeKYHIET0 KOHTPOJIS YCIIeBAeMOCTH

4.1.1. YcTHEIH OTBET HA NPAKTHYSCKOM 3aHATHH
[TpoBeieHre NPAKTHUECKUX 3AHATHH MPOrpaMMOi 0DYYeHHS He [Ipe1yCMOTPEHEL.

4.1.2. Orget no naboparopuoii paGote

Otuer 1o nabopatopHoii pabore HCnonk3yeTcs [Uis OLEHKH KadecTBa OCBOEGHHA 00yuaro-
OIHMCH  OCHOBHO# npodeccHoHanbHOH 00pasoBaTelbHOH TporpaMMBl 10 OTHEIBHEIM TeMaM JHC-
nurkHel Cosepixanne u (oopMa otyera no 1abopaTopHeM paboTaM NPHBOIHTCH B METOIHUECKHX
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ykasaHusax k naboparopusiM paboram (11, 3 @OC). Conepikanie oT4eTa H KPHTEPHH OLEHKH OTHETa
(tabn.) nopoaATes N0 cBeJeHHA 00YYAOMIMXCA B HAYAle 3aHATHH.

Ne (O1ueHOYHBIE CPEICTRA Kon u napmeHoranme
Oruer no naboparopHoii paboTte HHJIMKATOpa KoMIle-
TEHIIHH
1 1. Kakue npenmyiectea uMeioT Tpexdaitnie Uenu nepen oaHodaHbiMu? HIT-1 onica.
2. 3anumuTe MrHOBEHHOE H KOMIUIEKCHOE 3HAUCHHA Tpex(asHoil CHe- | OFgcHOBLIBAET H
TEMBI 3.01.C., MOKAMHTE HX HA BPEMEHHOM 1 BeKTOPHOI AHArpaMMaY,
peanniyer coBpe-

3. Yro Takoe cHMMETPHY HbIT pesim paGoTel Tpexdastbix uenei?

4. B KakHX cnydanx Honobsyercs coelHHeHHe 3pe3i0i Ge3 Hefitpans-
HOMO NPOB0JE, H B KAKHX CAyyasx ¢ HeliTpansHelM OpoBoqom?

5. Kakyio poak suinoanset HefiTpaibHelil NPOBOL NPH HECHMMETPHYHDI
Harpy3ke?

6. [lovesy & uenu HeHTpaneHOro NPOBOOA HE CTABHTCH NpPEelOXpaHH-
Tens?

7. Kak paccuuTeIBAGTCA HANMPAMKEHHE CMELLEHHA HelfTpann?

8. Kakum obpazom Halo MIMEHMTE CXeMy, 4TODEl nomyunTh obpatHoe
chenopavne da: Ha Harpyske?

9. Mo kaknm DopPMYIAM MOMNHO PACCYMTATE AKTHEHYID, PEAKTHEHYIO H
NONHYIO MOWHOCTH TPH CHMMETPHYHOH W HecHMMeTPHYIHOH Harpyike?
IA =

10. Betuncnute ToK B HefiTPAIEHOM NPOBOIE, ECIH

IB = IC == 10A, Ho Harpyska B dase «A» - aKTHBHAA, b (aze «By - nHIyKR-

THEHAA, B (haze «Cy» - EMKOCTHAA.

I 1. Kak nameHATCA TOKH H (a3HBIE HANPAMKEHHA NNPH COeTHHEHHH
CHMMETPHYHOI HATPYIKH B 38e30y 023 HelTpansHOro NPoBoa:, ecny o0Hy hazy
JAKOPOTHT LT

MEHHBIE TEXHOIOTHH
B COOTBETCTBHH C
HAlpPaBIeHHOCTLIO

npoheccHOHANBHOM
JIEATENIEHOCTH

OTyer OULEHHBASTCA MO YCMOTPEHHIO IIPENOJIaBaTeNs OLEHKOH «OTIHYHO», («XOPOLIO»,
«YIOBJIETBOPHTENIBHOY, ¢HEYIOBICTBOPHTENEHOY HIIH OUEHKOH «3auTeHoy, «He 3ayTeHo». OueHka
«3aUTEeHOY CTaBHTCA 00yyamHMes, YpoBeHs 3YH KOTOPEIX COOTBETCTBYET KPHTEPHAM, YCTAHOB-
TICHHEIM JUISl TIOJIOMHTEIBHBIX OLEHOK («OTIHYHO», «XOPOIIOY, «yIOBIETBOPHTENEHO»). OueHKa
o0BABIAEeTCA 00YHAKOMIEMYCH HEMOCPEICTBEHHO MOCTE C/IaMH 0T4eTa,

I kana

Kpurepun onenHBanusg

Ouenxka 5
(oTImH4HO)

- H3JIOMKEHHE MaTepHaia JIOTHYHO, TPaMOTHO,
= CBDED,LT,HG@ BIaICHHE TEPMHHBHDI’HEﬁ;

KOHTPOJIBHEIE BOMPOCHL,

- cmocoOHOCTh pelaTh HHKEHEPHEBIE 3a1aH.

- YMEHHE BBICKA3LIBATE H 0DOCHOBATE CROH CYHIEHHA TIpH OTBETE Ha

- YMEHHE OIHCBIBATE 3dKOHBI, AB/ICHHNA H HpﬂllEfCChl;
= YMEHHE [TPOBOIHTE H OINCHHBATE PE3YIILTATEI H%{CPEI[HE;

Onenka 4
(xopomo)

- H3IMKCHHE MAaTepHAIA NOTHYHO, TPAMOTHO,
- croDOIHOe BlaJleHHe TePMHHOJIOIHEH;

- OCO3HAHHOE MPHMEHEHHE TEOPETHYCCKHX IHAHMH I8 ONMHCAHHA 3aK0-
HOB. SBIEHHH H MpOLECCOB, PEMICHHA KOHKPETHBIX HHMKEHEDHBIX 3ajad,
MpoBRENEHHA H OLCHHBAHHA PE3YILTATOB HflME]’JEHHﬁ, HO COOEPHAHHE H
q;-:}pma OTBCTA HMEHOT OTACNEHEIE HETOHHOCTH.
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Ouenka 3
(YmoBneTBOpHTENEHO)

- H3NIOMEHHE MaTePHAla HETOIHO, HeNOCIeI0BATENBHO,
- HETOYHOCTH B ONPEJIE/ICHHH NOHATHIL, B IpHMEHEHHH 3HAHMIL 119 OITH-
CaHH# 3aKOHOB, ABICHHH H IPOLECCOB, PEIICHHS KOHKPETHBIX HHIKEHED-
HBIX 3a]1at, IPOBE/ICHAS H OLEHHBAHUS PE3YILTATOB HIMEPEHHIL,

- 3aTpYHEHNS B 000CHOBAHHH CBOHMX CYAICHHII;

- 00HapYXHBAETCA HEIOCTATOYHO INIyGOKOe MOHHMAHMHE H3YYEHHOro Ma-
TepHana, '

Onenka 2
(Hey10BIeTBOpUTENEHO)

- OTCYTCTBHE HEOOXOMHMBIX TEOPETHYECKHX 3HAHMIL JONYINEHb! OINHOKH
B OMpENC/IEHHA TOHATHH H ONUCAHMH (H3HYECKHX 2aKOHOB, ABJEHMUIT 1
MPOLECCOB, HCKAKEH HX CMbICI, HE pEMIeHbl HHYKEHEPHEIE 3alaud. He
IpaBHILEHO OHEHHBAIOTCH PE3YILTATH H3MEPEHHI:

- HESHAHHE OCHOBHOIO MaTepHana y4ueGHOH IpOTpaMMEL, IOIMYCKAIOTCH
rpyObie OHOKH B H3I0MEHTH,

4.1.3. TectHporanne

TecTuporanne wenombsyercs IS OLEHKH KauecTsa OCBOCHHA 00y4arommMes OCHOBHO
HpoeccHonaNbHON 06pa3oBaTENLHOI TIPOTPAMMBL TI0 OTIETEHEIM TEMAM HIH pasfiesnam JHCLKI-
nuHEL Tect npeacrarmser coGoii kKoMmeke CTAHAAPTH3HPOBAHHBIX 3alaHuii. MO3BOJAIOMIHI YIIpO-
CTHTD NIPOUENYPY H3MEpeHHs 3HaHMH W ymeHuil obyuarommxcs, O6yuaiommmes BBITAIOTCH TECTO-
BBIC 33/1aHAA ¢ (POPMYIHPOBKOIT BONPOCOB M NPELTOAKEHHEM BBIOPATE OHH NPABHILHEIH OTBET H3

_HECKOJIBKHX BADHAHTOR OTBETOB.

WieH 13 TPEX PEIUCTOPOB C PABHEIMH COMPOTHBICHHAMIL, coean-
HEHHBIMH lapamnensHo pasao 2 Om. Onpesenuts COIPOTHRIICHHE
KaJy10ro pesucTopa

-3 OM

-2 0Om

-6 OM

-9 0m

2. Jipa npuémuuka DeKTpHUecKol SHeprum, ¢ PaBHBIMH COIpO-
THRIICHHAMH, COEIHHEHBI IAPANIENEHO H MOKIIOYEHE] K HCTOU-
HHKY MOCTOAHHOTO HANPAKEHHA, IPH 3TOM TOK HCTOUHHKA papel
4A. Kakoe 3nauenne 6y1eT HMeTh TOK TOIO e HCTOUHHKA, TPH
MOCIENOBATENLHOM COETHHEHHH 3THX TPHEMHHKOR?

- 16A

- 1A

-2A

- 8A

- 3A

3. Tpu OZHOTHIHEIX HCTOYHMKA DIEKTPHYIECKO SHEPI'HH CO 3Ha-
qennamu SJIC 5B coenunens: mocnenosarensuo. Onpenenuts
HalpakenHe DaTapeH B pescHMe X0I0CTOr0 X0,

-15B

-5B

- 7.5B

- 10B

Ne OueHnounsie cpejicTa Kon u nanmenopanne
Tectuposanue HHIAHKATOpa KOoMIle-
TEHIIHH
1 1. DKBHBaNEHTHOE CONPOTHBICHHE MEKTPHYECKOH LENH cocToN- HUI-1 onkca.

OBocHoBBIBaeT H pea-
JH3YET COBpeEMEHHEIE
TEXHOIIOTHH B COOT-
BETCTBHH C HAampas-
JIEHHOCTBIO
npodeccHoHaTBHOI
JIEATENBHOCTH
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4, Conpotusnenne Ras=30m, RBc=20m, Rca=50mM, coeinHeHn!
10 cxXeMe TpeyrolsHHK. [locie 9KBHBANEHTHOIO Ipeofpa3oBans
MOJy4YeHa CXeMa 3Be3/1a ¢ CONPOTHBIeHHeM jyyeii Ra, Re, Re.
Onpenenuts conpoTusienne Ra.

-1,50m

-2,5 Om

-50m

-3 Om

5. lens oanoda3Horo CHHYCOHJABHOIO TOKA COCTOHT H3 MOCjIe-
JIOBATEILHO COeHHEHHEIX KATYLIKH M pe3ucTopa. 3aKoH HIMeHe-
HHS MTHOBEHHOI'O 3HAYeHWs HANpPMKeHHs OT BpPEMEHH U =
100V2sin(314t+90°), 3aKoH H3MeHeHHs MrHOBEHHOTO 3IHAYEHHS
TOKa OT BpemenH i = 10sin(314t+45°). Onpenenuts BeIHUHHY aK-
THBHOTO CONPOTHRICHHA IIEITH.

=10 Om

-10V2 Om

- 102 Om

6. Llens opHO(Aa3HOrO CHHYCOMAATEHOTO TOKA COCTOHT M3 [OCIE-
JIOBATE/ILHO COSIMHEHHBIX KATYIIKH W PE3HCTOpa. 3aKOH H3MeHe-
HHA MTIHOBEHHOTO 3HAYCHHS HANPSMKEHHA OT BpEMEHH u =
1{]{}‘\"25in(314t+9ﬁ°}, 3aKOH H3MEHEHHS MTHOBEHHOr0 3HAUYEHHH
TOKa OT BpeMeHH i = 10sin(3141+457). Onpenenurts BeIHUHHY HH-
IYKTHBHOTO CONPOTHRIIEHHS LIEITH.

- 10 Om
- 10v2 Om
- 102 Om

7. ToueuHslii 3apsayn +q HAXOIUTCSA B HEHTPE chepHyeckoii mo-
BepxHOCTH. Ecii 3apaj cMecTHTB H3 IIeHTpa ceprl, ocTapiss ero
BHYTPH Hee, TO [IOTOK BEKTOPA HANPAAKEHHOCTH YIEKTPOCTATHYE-
CKOIO M0JIA Yepe3 NOREepPXHOCTE cihepkl. ..

YMEHBIIHTCA

HE H3IMEHHTCA V

YBETHYHTCA

8. Ecnu yBemmuuTE B IBa pa‘ta HAIPSKeHHOCTE MeKTPHUECKOTO
N0JIS B MPOBOJHHKE, TO YAE/AbHAS TEIUIOBAd MOUIHOCTE TOKA ...

- YMEHBIIKTCA B IBA Paza;

- HE M3MEHHTCH;

- YMeHBIIUTCH B 4 pa3a

- yBenHuuTCs B 4 pasa; 'V

- YBETHUHTCS B JIBa pasa;

9. Ilpn noMemeHHH AH3NEKTPHKA B 3NIEKTPHYECKOE 10JIe HATps-
JKEHHOCTE IEKTPHUYECKOTO 015 BHYTPH DECKOHEUHOTO O/IHOPOI-
HOT'O H30TPONHOTO IHIIEKTPHKA ¢ IHINEKTPHYECKOH NpoHHIae-
MOCTBIO € ...

- OCTaeTCHA HEH3MEHHOIT

- OCTAETCA pPaBHOI HyMO

- YBENIHYHBAETCH B £ pa3

- YMEHBIIAeTCd B € paz V

10. ¥YmenblneH#e aMmmiaTy, bl KonebaHHil B CHCTEME ¢ 3aTyXaHHeM
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XapakTepH3yeTcs BpeMeHeM penakcaiii. Ecmu npu nensmenHom
OMHYECKOM COIIPOTUBICHHH B KONeOaTENEHOM KOHTYPE YBellH-
9HTh B 2 pa3a HHIAYKTHBHOCTE KATYIIKH, TO BpeMs pellakcalluy. ..
- YMeHEIIUTCH B 2 paza

- yeenuunrTca B 2 paza 'V

- YBE/IHYHTCA B 4 pa3a

- YMEHBIIUTCH B 4 pa3a

[To pesymsraram Tecra oOydalomemycs BEICTABJISETCA OLEHKA «OTIHYHON», «XOPOLION,
«YIOBIETBOPHTEIBHOY HIH «HEYI0BIETBOPHTENLHOM,

Kpurepuu ouenusanus oteera (Tabn.) nosondrcs 0o ceejeHHs oDydarollHxcs N0 Hadaga
TecTHpoBaHMA. PesynbTar TecTHpoBaHHA O0BABIACTCA O0YHAIOIIEMYCS HEOCPEICTBEHHO ITOCHE
ero cavH.

Mixaas (He apamm s ovseron)
Ouenka 5 (omHYHO) 80-100
Onenka 4 (xopoino) 70-79
Onerka 3 (yI0BIETBOPHTEIHHO) 50-69
Ouenka 2 (Hey10BJIETBOPHTEILHO) Mmenee 50

TectoBrie 3ananms, HCNONB3YIOUHECH JUIA OLUEHKH KAYECTBA IMCIHILUTHHEL ¢ TTOMOINEIO HH-
(popManuonHEIX TexHomnorHii, mpusenensl B PIIJI: «10. MudopManiHoHHLle TeXHOIOIHH, HCHONb-
3yeMble MIPH OCYLISCTBICHHH 00pA30BaTe/IBHOTO NPOLECCa MO JHCHHILIMHE, BKIIOYAA MEpeducHh
MPOrpamMMHOro obecrnedeHHs H HHOOPMAIHOHHEIX CIIPABOYHEIX cucTeMy - My TestX10.2.

4.1.4 KontponsHas pabora
Kontponenas pabora (KP) sBaAeTcS MpOIYKTOM. IONyYaeMbIM B PE3yNbTaTe CaMOCTOATEIBHOTO

NIAHHPOBAHKA H BRINOJIHEHHA yueOHbIX 3ana4. KoHTponsHas paboTa Mo3BoIseT OUEHHTE 3HAHHA |
YMEHUs CTYICHTOR, & TakiKe YPOBeHb c()OPMHPOBAHHOCTH HABBIKOB NpH pabote ¢ yuebHoil muTepa-
TYpOH M ApyriMu HeToYHHKaMH. Ouenka o0BABIAETCS CTYAEHTY HENOCPE/ICTBEHHO TIOCTE TIPOBEp-
KH KOHTPOJIBHOH paboTEL 3amanus 18 KOHTPONBHEIX pafoT pasMeleHs! B METOIHYECKOM NIOCODHH
ONeKTPOTeXHHKA M 3IeKTPOHHKA [ DNeKTPOHHEI pecype] : METOJI. YKa3aHHA IS CAMOCTONTEIBHOM
padoThl CTY/ICHTOB. DIEKTPHYECKHE LIelH | JeKTPHIeCKHe HaMepeHns. [Ing cTyIeHTOR HapaBie-
HHA - 35.03.06 Arpounskenepus, 44.03.04 IMpodeccnonansroe obyuenne, 19.03.02 [MpoaykTs! mu-
TaHHs W3 PACTUTENBHOTO chipbs / coct.: B. E. Hepenanor [n jip.] ; IOsuo-Ypansckuit TAY. Uncta-
TYT arpoiHxeHepun .— Yenaduuck: Ksxno-Ypansckuii [AY, 2017 .— 77 c. : un., Tabn. — Bu6-
auorp.: ¢. 76 (2 mase.). Pexum goctyna: http://192.168.0.1:8080/1ocaldocs/avtom/32.pdf

Ne OnenouHEIE CpeNCTEA Kon 1 nanme-

Konrponsnas pabora HOBAHHE HHIH-

KaTopa Komie-
TEHLIHH

1 Hi1s aneKTpHYECKO# LemH, COOTBETCTBYIONIEH HOMEPY BapHaHTa, M]1-1.01IK-1

= . Henoaeaver ocHon-
EEECOVIECHEL: CIIS Iy 1aITHES HBIE 3RK0HB] COTECT-

3alanbl NapaMeTpEI IEMH H HANPMKEHHE HA BXOJE 1EMH: BEHHOHAYMHEIX THC-

u=Um*sin(wt+p) UHIIRH 78 PeteHi
CTAHOAPTHRIX 300144 B
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(ynosnersopuTensHo)

Tpﬂﬁ}"BTcﬂl COOTHCTCTHHM © HA=-
i TPABIEHHDET hHY

1. OnpemenuTs TOKH H HANPAKEHHS HA BCEX YUACTKAX IIENH BohaanH A

KOMIUIEKCHBIM criocoboM. JCATETLHOCTH
2. CocTaBHTE OaJlaHC AKTHBHEIX H PEAKTHBHBIX MOLIHOCTEII.,
3. Tlocrpouts B MaciTale BEKTOPHYIO THATPAMMY TOKOB

TONOrpapHIEcKyIO IHArPAMMY HAMPAKEHHIT,

Yncnosele maHHBIE6 NpHBEEHB] B TabHIE
K U ]
% PR (T - e £ O PR L T B - el I
MEH | MED | OM | Om | Mg | Om | MTH | kD 'y
| 2
2 |0 [00 |8 [0 [25 [0 |0 [50 |5042 |56 |o
| |
1
Cl
L2 R3
R2 =
i
Mkana Kpurepuu ouennpanus
Ouenka 5 Conepaanue KP nonHocTsio cooTBeTCTBYET 3ananHio. KP conepimut noruunoe,
2 H3JTOME M I d
(Grisiiitio) NoCHeA0BaTEeNLHD €HHE MaTepPHAlIa C NPaBHILHBIM PELLEHHEM 3a/1ay
Ouetika 4 Copepianne KP nonsoctsio cootsetersyer sananuio. KP CONEPIKUT NOTHYHOE,
(OTO) MOC/IC/0BATENIHOE H3NOMKEHHE MATEPHANa C MpaBHIBHBIM PEICHHEM 3anad.
P Mmeores OOHa-IRE HeCVIHECTREHHbIE OUIHOKH B HCNONB30BAHWH €1MHHL] H3Me-
HeHHA, B MOCTPOSHHEIX rpadiMkax, cxemax W 1.0

Ouenka 3 Conepsxanne KP wacTuuno He coorsercreyer samanmio. | IpocmaTpuBaerca He-

NOCNEIOBATEILHOCTE  HAIOKEHHA MATepHana, NpeacTaBleHsl HeA0CTATOUHO
000CHOBAHHBIE TEOPETHYECKHE MONOMEHHSH, HCMOJLIOBAHHEIE IpH pereHH:
3anay. Mmetores olmbKH B HCMIONIBI0BAHUM IMHUL] HIMEHEHNA, B IOy HEHHRIX
PE3YNBTATAX, B NOCTPOEHHBIX FpaduKax, cXeMax u .1

Ouenka 2
(HeynoBIETBOPHTENEHD)

Copeprcanne KP uacTiuHO He cooTseTcTByer 2amaHmio. [lpocmarpusaercs He-
NOCNeqOBaATEILHOCTE  MANOKEHHA MaTEPHANA, TNPEICTABNEHE! HENOCTATOYHO
000CHOBAHHBIE TEOPETHYECKHE TMONOKEHHSA, HCNOILIDBAHHBIE NpH pelleHuH
3anay., Mmelorca CYIIECTBEHHBIE OLWHOKH B HCTIONBIOBAHME COHHHL H3IMEHe-
HitH, B NOMYHEHHLIX PE3YNETATAX, B NOCTPOEHHBIX rpaiHKax, cxeMax v 1.1

4.2. Ilpouenypei u OllEHOMHLIE CPEICTBA /IS NIPOBEACHNS HPOMEKYTOMHOI aTTecTa-

HHH

4.2.1. 3ager
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3auer sBnseTca (opMOii OLEHKH Ka4ecTBa OCBOEHHA OOyHalOmUMCs OCHOBHOMH mpodeccHo-
HaIbHO# 00pa3oBaTenbHOMN NMporpaMMel 110 pasjiellaM THCHHIUIHHEL [To pesynsraram 3avera ofy-
HAOMIEMYCH BRICTABIASTCA OLEHKA «3aUTEHOY WIIH «HE 3a4TeHO».

3aueT NMpOBOAMTCA MO OKOHYAHHH YTEHHA JEKIHil H BEIMOJHEHHs 1ab0opaTopHbIX (NMPaKTH-
YECKHX) 3aHATHN. 3a49eTHBIM ABJIAETCS MOCNE/IHEE 3aHATHE N0 JUCIMILUIHHE. 3ayeT MPHHUMAESTCH
OpernojaBaTenaMe, TPOBOJHBIINMHE 1abopaTopHble (TpakTHYECKHE) 3aHATHS, WIH YHTAOIIHMH
MEKIHH MO JaHHOH THcUMIKEEe. B ciyyae 0TCYTCTBHA BeJylIero npenojasaTeis 3a4eT NpHHHMA-
CTCH NpenojaBaTeneM, HA3HAYSHHBIM pacTopsiKeHHEM 3aseiyioinero xadenpoit. C paspemenus
3aBe/yIoNIero Kaeapoli Ha 3aueTe MOMKET MPHCYTCTBOBATE NPEHOaBaTeh Kadeapsl, MpHBIeUeH-
HEI 171 TOMOIIH B IPHEME 34UeTa.

IlpucyTcere Ha 3agerax npenojasarelneii ¢ apyrux kadenp Ge3 coOTBETCTBYIOMIEro pac-
MOPAKEHHA PEKTOpa, POpeKTopa r1o yuedHoii paboTe nim exana aKynsTeTa He J0mycKaeTes.

dopmbl NpoBeeHN 3a4eToB (YCTHEI onpoc no Guieram, NUchMeHHAs paboTa, TecTHpO-
BaAHHE H JIp.) ONpenenmnores kadeapoil u JI0BOJATCH /10 CBeieHHs oby4alomuxes B Havale ceMecT-
pa.

J1s mpoBeenus 3a4era Beyuii NpenoIaBaTeNh HaKaHyHe MONyYaeT B IeKaHaTe 3a9eTHO-
IK3AMEHAHOHHYIO BEIOMOCTh, KOTOpad BO3BPALIACTCH B JIEKAHAT TIOC/E OKOHYAHHS MEpOTpHATHS
B JIEHE TIPOBEJIEHNA 3a49eTa HIIH YTPOM CIeIYIOMIEro JH4.

Obyuatomuecs Npu ABKe HA 3a4eT 00A3AHBI HMETE NpH cebe 3a4eTHYIO KHIKKY, KOTOPYIO
OHH MpPEeIBABIAIOT [PENOIABATENIO.

Bo Bpems 3aueta ofyuaromuecs MOryT NOJIL30BATECS C PA3pelICHHs BeYIIEro Npenoaasa-
TENA CIpPaBOYHOH H HOPMATHBHOH HTEpaTypoH, IPYrHMH NOCOOHAMH M TEXHHYECKHMH CpECTBA-
M.

Bpems noaroToBkH oTeeTa B yCTHOH (DOpME HPH cjade 3aveTa DOJKHO COCTABINTE HE Me-
Hee 20 MUHYT (10 Kemanuio 00y4alOIErocs OTBET MOKET OLITh JocpounEM), Bpems oTBeTa - He
Oonee 10 MuUHYT.

Ilpenonasarenio npeocTapiIseTca NMPaBo 3aaBATh OOYUAIONMMCA HOTONHHTEIEHEE BO-
NIPOCKHI B paMKaX MPOrpaMME! THCIHILTHHEL

KauecTBeHHas OLEHKA «3a4TEHO», BHECEHHAZ B 3@4eTHYI0 KHEKKY H  3a4eTHO-
JK3AMEHALHOHHYIO BEJIOMOCTD, ABIACTCSH PE3YIILTATOM YCIENIHOTO YCBOSH!A y4eGHOro MaTepHana.

Pesynbrar 3ayeta B 3a4eTHYIO KHHIKY BHICTABIBICTCS B JI€Hb TIPOBE/ICHNS 3aUeTa B MPHCYT-
CTBHE caMoro oOy4aromerocs. Ilpenojasareni HecyT NEpCOHANBHYIO OTBETCTEEHHOCTH 34 CBOE-
BPEMEHHOCTE H TOYHOCTH BHECEHHA 3allHceli 0 pesynbTaTax NpoMeKYTOYHOH aTTECTALIHH B 3a4eT-
HO-3K3aMeHAlHOHHYIO BeJJOMOCTE H B 3a4MeTHRIE KHHKKH.

Ecin obyuaomuiicss sBUICH HA 3a9€T W OTKA3ANCS OT MPOXOMIEHHS aTTECTALMH B CBA3H C
HEMOArOTOBACHHOCTEIO, TO B 389ETHO-DK3AMEHALHOHHYIO BeJIOMOCTh €MY BBICTABISETCA OLCHKA
«HE 3aUTeHON,

HesiBKa Ha 3auer oTMeyaeTcs B 3a4eTHO-OK3aMEHAIHOHNONH BEIOMOCTH C/IOBAMH €HE SBHI-
Csty.

Hapylenne AHCHHNINHDL, CIHCHIBAHKE, HCTIONB30BAHNHE O0YUAIONMMHCS HepazpelleHHEIX
NEYATHBIX H PYKOIHCHLIX MATEPHAIOB, MODHILHEIX Tele(OHOB, KOMMYHHKATOPOB, MJAHIIETHEIX
KOMIIEKOTEPOR, HOYTOYKOB H IPYTHX BHIOB NHYHOH KOMMYHHKAIIMOHHOH 1 KOMIBITEPHOH TEXHH-
KH BO BpeMms 3adera sanpemeno. B cinydae napymenns sToro TpeGoBanus nperogasatent o0s3an
YAAIHTE 0DYHAIOIIErocs U3 ayHTOPHH H MPOCTABHTE €MY B BEIOMOCTH OLIHKY «He 3a4TEHON.

OBy4arommmes, He C/IaBIIMM 384€T B YCTAHOBIEHHBIE CPOKH N0 YBAXKHTENLHOH NpHYHHE,
HHIRBHAYAIBHBIE CPOKH NPOBEICHHA 3a4eTa ONPeJeNaioTcs NPHKA30M PEKTOpa Y HHBEpCHTETA.

Obyuaronmecs, HMEIOIIHE AKaIEMHYIECKYIO 3810/DKEHHOCTh, CAAIOT 3a4eT B CPOKH, ompeje-

JACMEIS YHHBEPCHTETGM, HHd]DPMEI.[HH O THEBHIANHH 3a00/BKeHHOCTH OTME4aeTcsd B 3K3aMeHa-
HHOHHOM JHCTE.
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MuBamiier 1 Mna ¢ OrpaHyeHHBIMH BOMOJKHOCTSAMH 3[0POBBS, MOTYT CaBaTh 3aYeThl B
CPOKH, YCTAHOBJICHHBIC HHAUBHIYAILHEIM Y4eOHBIM [1aHOM. MHBAIHIB! H THIA ¢ OrpaHHYeHHEIMH
BO3MOKHOCTSMH 30POBbA, HMEIONIHE HAPYLICHHS ONOPHO-IBHIATENLHOO AllapaTa, JOMYCKAoT-
Cs1 HA ATTECTAIHOHHEIE HCITBITAHHA B COMPOBOYKICHHH ACCHCTEHTOR-CONPORBOMIAIOIINX.

IIponemypa npoBeneHHs TPOMEKYTOUHONH aTTECTANHH IS OCOBEIX CIIY4aeB H3I0JKEHA B
«ITonozkeHHH O TeKyIIEM KOHTPOJIE YCIIEBAEMOCTH H MPOMEKYTOMHOMN aTTecTam obyuaroixcs
o OITOII Gakanaspuara, crenpanaTera 1 MarucTparypei» ®IBOY BO [Oscmo-Ypanseknit TAY
(FOYprAV-IT-02-66/02-16 ot 26.10.2016 ).

TN OueHo4Hble Cpe/cTBa Kon u HaumeHoBaHue
Dr3amen HHAHKATOpa KOMIIE-
TEHIHH
1 7 cemecTp HI-1 omica,

ObocHoBrIBaeT H pea-
1. 3akon OMa 1715 NACCHBHOTO YYACTKA W JUTA BCeil e MoCTOsSH- IH3YET COBpPEMEHHEIE
TEXHOJOTHH B  COOT-
BETCTBHH C Halpas-
2. Kaxr paccyuTars TOKOpacnpe/e/ieHne B LeNH MOCTOAHHOTO TOKA | JICHHOCTBIO
npoQeccHOHATEHOM
JEATENEHOCTH

HOTO TOKA.

CO CMEIDaHHBIM COeIHHEHHEM AaCCHBHBIX JMeMeHTOR?

3. 3axonsl Kupxroda # HX IPHMEHEHHE [UIS PACUETA CIOKHOI
Lelny TOCTOSHHOID TOKA.

4. fBnenne sNeKTpPOMAarHHTHOH HHAYKIHK. Benuunna n vanpas-
nenue uuaykTupyemoii 2.J1.C.

5. SlBneHus caMOMHIYKIMH H B3aHMHOI HITYKITHE.

6.[leficTBiE MATHUTHOTO TOJIS HA NIPOBOIHHEK € TOKOM H €ro [IpH-
MEHEHHE B 3NEKTPOTEXHHKE.

7. Ilpunnun nonyyenns cunycongansaoit IJIC, eé ocHOBHLIE na-
PaMETPEL: aMILTHTY /4, [IepHOL, YacToTa, HavyansHas (dasa.

8. HT0 HaskIBaeTCs NefiCTBYIONHM 3HAYCHHEM CHHYCOHIATEHOTO
Toka? KakoBo cooTHOmMEHHE Mekay NeHCTRBYIOMNM i MaKcH-
MAaNbHbIM 3HAYeHHSAMH TOKa?

9. Caiyconnansusiii TOK B LEMH ¢ aKTHBHEIM CONPOTHRICHHEM.
YpaBHEHHA HANPSKeHHs H ToKa. Bextopras nuarpamma.

10. CunyconnansHELl TOK B LEMH ¢ HHAYKTHBHOCTEIO, Bexropuan
OHArpaMMA.

HumykrHeHOEG conpoTHBIeHHe.

11. CHHyCOHIANBHBLT TOK B LEnH ¢ KOHIeHcaTopoM. EMKkocTHOE
CONMpOTHEIEHHE. BekTopHas nuarpaMma.

12. Tlens cuHycoMmaNbHOTO TOKA C OCIESI0BATENBHO COSTHHEH-

HeiMH R, XL 1 Xc. [TonHoe conporusnenue. BexropHas Jarpam-
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MaL.
13. Pesonanc Hanpsxenuii. B kakux nensax BO3HHKAET H IPH Ka-
KOM YcnoBHH? B ueM CYIIHOCTE 3TOro ABJICHHA?

14. AKTHBHAf H peaKTHBHAA COCTABIIAIOIINE TOKA, AKTHBHAS, pe-
aKTHBHAS, TIOJTHAS TPOBOAUMOCTH ¥ MX HCMOJB30BAHHE B PACHETE
PA3BETBIICHHEBIX IeNel NepeMeHHOro TOKA.

15. SlBneHue pe3oHAHCA TOKOB M €10 HCMONLIOBAHHE IS KOM-
MeHcalny caBura (a3 (nossnuenus koshduunenta monHocTH).
16. Coemnenue Tpexdasuoii uenn 3sesgoil. CooTHOmenus

Me# Iy (Pa3HEIMH H THHEHHEIME HANTPSLKEHUAMH M Tokamu, Ha-
3HaUCHHE HEHTPANLHOIO MPOBOIA.

17. Coeunenne Tpexdaznoii uenu rpeyromsaukoM. CooTHomme-
HUA MEKAY (DasHEIMH H JIHHEHHBIME HATIPSKEHIAMH H TOKAMH,
18. Kaxasa MoIIHOCTE Ha3bIBAETCH aKTHEHOIM, peaKTHBHOH, 101-
Ho#? Kak oHH BEIMHCIIAIOTCS H B KAKHX eIHHHIAX H3MepAoTCH?
19. Yerpoiierso, npuuitan paboTs! ojiHo}ha3HOTO cHI0BOTO
Tpanchopmaropa.

20. Hasnauenue, cxeMa BKJTIOMEHHS, 0COBEHHOCTS paboTe! H3Me-
PHTEILEHOIO

Tpanchopmaropa Toxa.

21. Hasunavenwue, cxema BKIIOUEHHS, 0cOOSHHOCTE peskHMa pabo-
Thl H3MEPHTENLHOTO TpaHchopMaTopa HapAKEHH,

22. Yerpoiierpo. npuHumn paboTsl reHepaTopa MOCTOSHHOTO TO-
ka. ¥Ypaeuenue D.J1.C. sixops. Knacenpuranms reHepaTopa mo
crioco0y Bo30ysaenns, 061acTh HX IPHMEHEHHA.

23. Cxema coeIHHEHHS M XAPAKTEPHCTHKH reHepaTopa rocTogH-
HOT'O TOKA NapajuIeNbHOro BO30YIeH s,

24. Kax pnmser Ha cBOHCTBa reHepaTopa MOCTOSHHOTO TOKA cMe-
[HAHHOTO BO30YIKACHHS COTTIACHOE WIH BCTPEYHOE BKIIOUCHHE
0DMOTOK BO30YIKICHHMA.

25.  Verpoiictso, npuHupn paGoTh ABHraTes TOCTOSHHOND TO-
Kd, YPABHCHHE BPAILAOIIETO MOMEHTA H YaCTOTEI BPAICHHS SKO-
pA.

26. Knaccuduranus gsarateneii nocTosHHOTO Toka no criocoly

BO30Y3K/IEHHA MarHHTHOrO NOToKa. JIOCTOMHCTBA M HEJOCTATKH
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ITHX IBHrateneli, obnacTk NpHMEHEHHS.

27. Kaxoe pa3nuuue cymiecTByer B cXxeMax H XapaKkTepHCcTHKAX
ABHrATEICH NOCTOAHHOIO TOKA ¢ NAPAIETBHEIM H [I0CIeI0Bd-
Te/IbHEI BO30YiIeHHeM?

28. CxeMa BKIIOYEHHS, MOPATOK MycKa, TOCTOHHCTBA H HEIOCTAT-
KH ABHI'ATEIIs NOCTOAHHOIO TOKA C MApA/LICNEHEIM BO3GY A IeHN-
em.

29. Ot 4ero 3aBHCHT 9acToTa BpameHHs AKOPs ¥ IBUraTenNs no-
CTOAHHOrO TOKA, H KAKHMH CIIOCODaMul €€ MOJKHO perynupoBats?
30. Kak nomyyaercs ¥ B KaKiux MalpHax HCIIONIB3YETCA Bpallaio-
lueecst MarHuTHOe none? OT Yero 3aBHCHT YacTOTA BPALICHMS HO-
na?

31. ¥erpoiicTro, npunign paboTs u XapaKTepHCTHKH Tpexdaito-
I'0 aCHHXPOHHOI 0

ABHIATENsA ¢ KOPOTKO3AMKHYTEIM POTOPOM.

32. CriocoOBl ycKa aCHHXPOHHBIX IBHTaTeNelt ¢ KOPOTKO3aMKHY-
TBIM POTOPOM. 3HaYEHHE CHHIKEHHA ITYCKOBOID TOKA,

33. Cxema BKIIIOMEHHS, NOPAIOK MYCKa H MeXaHHYecKas XapakTe-
PHCTHKA ACHHXPOHHOTO

IBHTaTeNs ¢ (pasHEIM POTOPOM (KOHTAKTHBIMH KOJIBIIAMH ).

34. CnocobBl  perymupoBaHHS YacTOTH BpaieHus Tpexdas-
HEIX ACHHXPOHHLIX JBHTATeleii.

35. ¥Ycrpoitetso, npunimn paboTs # XapakTepHCTHKH TpexdazHo-
IO CHHXPOHHOT'O reHepaTopa.

36. Yerpolictso, npunmmn paGoTel, 10CTOMHCTEA | HEIoCTaTKH
CHHXPOHHOI'O IBHIATEs.

37. Yerpoiicteo, npuaumn paboThl, 10CTOMHCTEA K HEI0CTaTKH
JICKTPOH3MEPHTEILHEIX IPHOOPOB MArHATOIIEKTPHIECKOH CHE-
TeMbl, OOnacTs npumenenus.

38. YcrpoiicTRo, npuENMN paBoTEl, TOCTOMHCTRA | HEIOCTATKH
IMEKTPONIMEPHTENILHBIX TPHOOPOER 2/IeKTPOMArHHTHOH CHETEMEL
Ob6nacTs npumMenenns.

39. Yerpoiterso, npuHmun paBoTeL, T0CTOMHCTEA 1 HENOCTATKH
MIEKTPOHIMEPHTENBHERIX TPHOOPOE 3MEKTPOIHHAMHYECKO CHe-

TeMEl. O0nacTh mpHMeHeHns.
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40. Verpoiterso, npuHIML paboTel, JOCTOHHCTBA H HEOCTATKH
EKTPOH3MEPHTENIBHBIX IPHOOPOB HHAYKIHOHHOHA cHeTeMbl, O0-
NacThb IPHMEHEHHS.

41. PacmmpenHe Mpeaenor H3MepeHHs 3NIEKTPOH3MEPHTEIBHBIX
mpHOOPOB NPH MOMOLIH UIYHTOB | 100aBOYHBIX PE3HCTOPOB.

42. Mamepenne coNpoTHBICHAH MPH NOMOIIH aMIepMeTpa |
BOJIBTMETPA.

43, Mamepenne cONpOTHBIEHHI MPH MOMOLIH H3MEPHTENBEHOTO
MOCT4.

44, Kax nmocpejcTeoM 0HO(DA3HEIX BATTMETPOB H3IMEPHIOT aK-
THBHYIO MOIIHOCTE ¢ TPEXIPOBOJHO Tpexda3HOl 1enu npH He-
CHMMETPHYHOI H CUMMETPHYHOI Harpyske?

45. Kak nocpencrroM ofHO(]A3HEIX BATTMETPOB H3MEPSIOT aK-
THBHYIO MOIIHOCTE B YETHIPEXITPOBOAHOH TpexdazHoii nenu npu
CHMMETPHYHOH H HECHMMeTPHYHOI Harpyske?

46. Mamepenue cuiibl TOKA H HANPHKEHHA,

47. Bune! u Metoasl uaMepennii. Kiraccuduranus norpeuocreii
3mepenud. Pesynbrar namMepeHud ¢ ONEHKOH TOYHOCTH.

48. lorpemnocty npubopos. Kak onpenensercs norpemHocTh,
BHOCHMAaA npubopaMH IPH NPAMBIX H KOCBEHHBIX H3MEpeHHAX?
49, DneKTpoNpoBOIHOCTE Monynposoaaukos. Obpazosanue p-1i -
nepexo/a.

50. Knaccudukamns nonynpoBoIHAKOBEIX IPHOOPOB.

51. HaznaueHHe, BOMbTAMIIEPHASA XAPAKTEPHCTHKA, TApPaMETpPhI
BBINIPAMHTEIBHOIO JHOA.

52, MH3MYECKHE ITPOLECCH] B TPAH3HCTOPE, XAPAKTEPHCTHKH, CXe-
MBI BKIIOYCHHS.

53. Ilpusimn aeficTBHA, XapaKTEPHCTHEH, 0014CTE NPHMEHEHHA
THPHCTOPOB.

54, Knaccuipukanusa 1 Ha3HAYEeHHe HHTErPANBHEIX MHKPOCXEM.
55. Knacenukanus, 0CHOBHEBIE HapaMeTphl MOTYTIPOBOTHHKOBEIX
BRIIPAMHTENEI.

56. Opnotaznsle HeylpagsemMble BRIpsAMuTend. [puvenaemeie
CXEMBI, IPHHIHN paboTel, JOCTOMHCTEA H HEOCTATKH.

57. OpHodasHble cxembl YIIpaBIseMbIX BRINPAMHTENCH H HX Bpe-
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MEHHBIE JHATPAMMEL
58. INapamerpuueckuii crabuianzarop watupsxenns. [Ipuuanun pa-
OOTBI, JOCTOHHCTRA H HEJOCTATKH.

59. Cxemel TpEX(azHLIX BEINPAMHTENEH, TAPAMETPHI BBITPAMHTE-
Teil, IPaKTHYECKOE IPHMEHEHHE.

60. Knaccuhukanus noiynpoRoJHHKOBEIX YCTPOHCTE.

[llkana u KpuTepHH OLEHUBAHKS OTBETa 0OYHAIOUIETOCS Pe/ICTARICHEI B TABIHILE.

Hlkana Kpurepun onennsanus

3HAHHE NPOrpaMMHOID MATEPHANA, YCBOSHHE OCHOBHOM H OMOIHHTENE-
HOi JIMTEpaTyphl, PEKOMEHIOBAHHOH NPOrPaMMOM JIMCHMIUTHHEL [pa-
BHJIBHOE PEMICHHE HHMKEHEPHOH 3amaun (oNycKaeTca HAMHYHE Mallo3Ha-
YHTEIBHBIX OMHOOK HIIH HEJIOCTATOYHO MOJIHOE PACKPEITHE COMIEPIKAHME
BONpOCA WM NOrpeilHoCTh HENPHHIHITHAIBHOIO XapakTepa B OTBETE Ha
BOTIPOCEI).

Onenka «3aureHon

HPDEEJ'IH B 3HAHHAX OCHOBHOT'G NpOrpaMMHOIG MaTepHana, NPHHIIHITH-

OueHka «He 3a9TeHO»
a/1bHbIE OMHOKH IIPH OTBETE HA BOMNPOCEL

4.2.2, DxzaMen
DK3aMeH IporpaMMoif He npeaycMoTpeH
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