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Jluct cornacoBanust pabodeit mporpaMMbl JUCITUTITHHBI

[IporpamMmmy coctaBuia

JIon., K. T.H.,JIOII. 0.41. Conénas

(HOIDKHOCTB, Y. CTCIICHb, 3BaHHUC) (moanwuce, nara) (MHMLKANTBI, haMuIHs)

[Iporpamma ono6pena Ha 3acenanuu kadeapor Ne 32

«26» nrons 2024 r, mporokon Ne 10

3asenytouuii kadeapoit Ne 32

K.T.H.,JOIL. C.B. Conéunnliit

(y4. cTeneHs, 3BaHue) (moamucek, nara) (MHUIMATEL, GaMIIIHs)

3amectuTenb qupekTopa HHCTUTYTa Ne3 1o Mmeroanueckoit pabore

CT. IIPENOJABATENb H.B. PemeTnukoBa

(TOMKHOCTB, yd. CTETICHb, 3BaHHE) (moxmucek, nara) (MHUTMANTEL, (haMUITHs)



AHHOTaNINA

Juctunnmaa «OCHOBBI TEOPUHM MEPEXOIHBIX MPOIECCOB B ANEKTPUUECKUX CHUCTEMAX)»
BXOJIUT B 00pa30BaTeIbHYI0 MPOrpaMMy BhICIIEr0 00pa30BaHUs — Mporpammy OakajaBpuara 1o
HanpasyieHUIo noAroToBku 13.03.02 «DnekTposHepreTka u MEKTPOTEXHUKa» HAIPaBIEHHOCTU
«Iludpoas sneprerukay. lucrunamna peanusyercs kadeapon «Ne32y.

JucuuminHa HareneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIONINX KOMIIETCHITHIA:

OIIK-4 «CrocobeH HCIoIb30BaTh METOJIbI aHAIM3a U MOJEIHUPOBAHUS DIEKTPHUUECKUX
Hernen U AIeKTPUUYECKUX MAIlIUuH)

[IK-5 «CrocobeH MpoBOAWTH aHAIM3 M KOHTPOJb MapaMeTPOB W YCIOBUU pPabOThI
OT/ICNIbHBIX KOMIIOHEHTOB 3JIEKTPOIHEPTETUUECKON CUCTEMBD

CopepxaHue IUCHUIUIMHBI OXBAaThIBA€T KpPYrI BOIPOCOB, CBA3AHHBIX C OCBOCHUEM
CTYyJICHTAaMH MAaTE€MAaTHYECKUX MOJENIed pPAa3JIU4YHBIX DSJIEMEHTOB 3JIEKTPOIHEPTIeTUUECKOU
CUCTEMBI - CHHXPOHHBIX T€HEpaTOPOB, ACHHXPOHHBIX 3JIEKTPOABUTATENCH, TpaHCHOpMATOPOB U
Ip. - OTPAXKAIIUX OCOOCHHOCTH IEPEXOJHBIX IPOIECCOB B ATHUX JJIEMEHTaX, METOJOB
WCCJICIOBAHMS TEPEXOJHBIX MPOIECCOB, MPAKTUYECKUX METOJIOB pacueTra TOKOB KOPOTKOTO
3aMBIKaHUs, OCOOCHHOCTEH PacdyeToB TOKOB M HANPSDKCHUN MPU HECUMMETPHYHBIX KOPOTKHX
3aMBIKaHUAX ¥ 00phIBax (as.

[IpenogaBanue AUCHUILIMHBI TPEAyCMATPUBACT CICAYIONHE (OPMBI OpTraHU3ANHA
y4eOHOro mpoliecca: JIeKIUH, IPAKTHUYECKHe 3aHATHS, JIabopaTOpHbIe paboThl, CAMOCTOSITENIbHAS
pabora cryzeHTa, KOHCYJIbTallUH.

[IporpaMMo#l NUCHUIUIMHBI TPEIYCMOTPEHBI CIEAYIOUINE BHUABI KOHTPOJS: TEKYIIMA
KOHTPOJIb YCIICBAEMOCTH, IIPOMEKYTOUYHAS aTTecTaus B (hopMe IK3aMEeHa.

OO6mias TpyZAOEMKOCTh OCBOEHUS AMCLMILTUHBI COCTaBIseT 4 3a4eTHBIX eAuHHIbI, 144
yaca.

S3bIK 00y4YeHUs IO TUCIHUILTUHE KPYCCKHI.



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUYEHUS MO AUCIUILINHE

1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI

Lenp IUCIUIIIMHBI COCTOMT B TOM, YTOOBI JaTh OyAyIIMM CIIEIHATUCTaM B OOJAcTH
QJICKTPOSHCPICTUKU TCOPECTUUCCKUEC 3HAHUA W HNPUBUTHL NPAKTUYCCKUC HABLIKM aHAJIM3a pa3JIAYHbIX
MEPEXOJHBIX MMPOLICCCOB KaK B SHGPFCTHqCCKOﬁ CHUCTEMC B IICJIOM, TaK U B OTACIIBHBIX €€ 3JICMCHTAX.

1.2. JlucumminHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 110 AUCIHUILTUHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus AMCHUILIMHBI 00yYaIONIUIACS JODKEH 00J71a/laTh CIETyIONIHMH
KOMIETSHIMSIMH WM WX YacTaMU. KoMneTeHIMH U MHAMKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B
tabsuue 1.

Ta6mmma 1 — [lepeyeHb KOMITETEHIIMA W MHIUKATOPOB UX JIOCTHIKCHUS

Kareropus (rpymnmna) Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpa
KOMIIETCHIIMH KOMIIETCHIIUH JOCTHKEHUS] KOMIIETEHIIUU

OIIK-4 CnocobeH
HUCIOJIL30BaTh METOIbI OIIK-4./1.2 ucnionb3yeT METObI pacyeTa
Ob61enpodeccnoHalibHble | aHAU3a U MIEPEXO/IHBIX MIPOLIECCOB B

KOMITETEHIIUU MOJCIIUPOBAHUS ANEKTPUYECKUX IETAX MIOCTOSTHHOTO U
ANEKTPUYECKHUX IENEH U | IEPEMEHHOT0 TOKa

ANEKTPUYECKUX MAIIIUH

[1K-5 Cnocoben
MIPOBOJIUTH AHAIU3 U
KoHTpoJib apamerpoB u | [1K-5.J1.2 ananuzupyert xapaxrep

[TpodeccuonanbHble YCIIOBUI pabOTHI MIPOTEKAHUS NEPEXOAHBIX MPOLIECCOB U
KOMIICTCHIIN U OTACIBbHBIX yCTOfI‘IPIBOCTB PEIKUMOB
KOMIIOHEHTOB AJIEKTPOIHEPrETUYECKON CUCTEMBI
AIEKTPOIHEPreTUYECKON
CHCTEMBI

2. Mecro nucuumianssl B ctpyktype OI1

HucnuninuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YyUYaIONTUMUCS
IIPYU U3YUYEHHUH CIENYIOUINX AUCIUILINH:

— Dusuka;

— DIIEeKTPpUYECKHUE MAIIIUHBI;

— DIIEKTPOTEXHUKA.

3HaHMs, TIOJYUYEHHBIE NPU W3YYEHHU MaTepuana JaHHOW IHWCLUUIUIMHBI, MUMEIOT Kak
CaMOCTOSITENIbHOE 3HAUE€HUE, TaK M UCIIOJIBb3YIOTCS MPU U3yUYEHUH IPYTUX JTUCHUIUINH:

— HaznexxHocTh  2IEKTPOMEXaHMYECKUX U JJIEKTPOIHEPreTHUECKUX  CUCTEM U
KOMILIEKCOB;

— DOnekTpocHabX)eHHe.

3. O0beM U TPyJO0EMKOCTb JUCLIUIUIUHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYIOEMKOCTH OTAENbHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUIIMHE (M paclpeielieHue 3TOH TPyA0EMKOCTH MO ceMecTpaM) IpeACTaBICHbI B
tabnure 2.




Ta6mmma 2 — O6beM U TPYJI0EMKOCTh JUCITUTITUHBI

TpynoeMKocTh 1o
Bun yueGHoM paboThI Bcero cemMecTpam
Neb
1 2 3
Oowan mpyooemKocmep OUCUUNTIUHDL, 4/ 144 4/ 144
3E/ (uac)
H3 Hux uacoe npakmuueckol no020moeKu 17 17
AyoumopHnuvie 3anamus, BCETO vac. 51 51
B TOM YHCIIE:
nexmu (JI), (gac) 17 17
npaktuyeckue/cemunapckue 3aastus  (113), 17 17
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
CamocmoamenvHnas paboma, Bcero (dac) S7 S7
Buo npomesxcymounoi ammecmayuu: 3auer,
madd. 3ager, sk3amer (3auer, Judd. 3auq, OK3. JK3.
OK3.*%*)

*k
HpHMC‘IaHI/Ie: KaHAUJIATCKHUU 3K3aMCH

4. CoaepskaHue TUCUUTUTHHBI
4.1. Pacnpepnenenue TpyI0€MKOCTH JTUCHUILIMHEI 110 pa3eiaM 1 BUAAM 3aHATHMN.
Pa3nensbl, TeMbl AUCHUIIITMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3ensl, TeMbl AUCUUIINHBL, X TPYAOEMKOCTh

Jlexuun 113 JIP KII CPC

Pa3,[[eJ'IBI, TEMBI JUCIHIUITIIMHBI (qac) (C3) (1ac) (qac) (1ac)

Cemectp 6

Paznen 1. OOmue cBeneHus 06
DJIEKTPOMArHUTHBIX MIEPEXOMHBIX IIpOIlECcCax. 1 2 2 20
CocraBieHHE CXEM 3aMEILEHUSI.

Paznen 2. IlepexoiHble nporeccsl B TpeX(hazHbIX
LEMSIX, MOAKIIOYEHHBIX K HCTOUHUKY 1 9 5 31
CHUHYCOUAAIBHOTO
HaNpsHKCHUS

Pa3znen 3. DnexTpoMarHuTHbIE IEPEXOAHBIE
MIPOLIECCHI B AJIEKTPUUYECKUX MAIIMHAX

2 2 20

Paznien 4. Mertonbl pacueTa Toka TpexgazHoro
KOPOTKOI'O 3aMbIKaHUS B HAUaJIbHBINA U 2 2 2 20
IPOM3BOJIbHBIH MOMEHTHI BpEMEHHU

Pazpen 5. Ilepexonnsle mpoLiecchl Ipu

HECUMMETPUYHBIX KOPOTKUX 3aMBIKaHUAX U 2 2 20

o0pbIBax ¢a3

Hroro B cemectpe: 17 17 17 o7
Htoro 17 17 17 0 57

[IpakTueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEICTBEHHOM  BBINOJHEHUU
o0ydJalolmuMHUCs  OINpeNeJeHHBbIX  TPYAOBBIX  (YyHKUMH,  CBSI3aHHBIX ¢ Oy;ymieit
npo¢eCcCHOHATBHOMN 1S TETbHOCTBIO.




4.2. CopnepkaHue pa3/esioB U TEM JICKITMOHHBIX 3aHSITHIM.
Copep:xanne pa3esioB U TeM JICKIIMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — Copeprkanue pa3fesioB U TEM JIGKIMOHHOTO IHMKJIA

Howmep paznena HaszBanue u conep:xanue pas3iesioB U TEM JICKLIMOHHBIX 3aHATHI

1 OO0mue cBeleHUs 00 3JIEKTPOMArHUTHBIX IMEPEXOJHBIX Mporeccax. CocTaBieHUe
cxeMm 3amernieHus. OcHOBHBbIC TOHSTHS. [IpUYMHBI BO3SHUKHOBEHHUS MEPEXOIHBIX
nporeccoB. TpeboBaHMS K pacueTaM MepPexXOAHbIX mpoueccoB. OCHOBHEIE
JIOTYIICHNs, TpUHUMaeMble Tpu pacuerax. CoCTaBI€HHE CXEM 3aMEIICHUS.
Wcmonp30BaHne CHUCTEMBI  OTHOCHTENBHBIX  equHMI. CXeMBl  3aMeleHUs
MHOTOOOMOTOYHBIX TPAaHC(HOPMATOPOB M CTBOCHHBIX PEAKTOPOB.

2 [Mepexoxnbie Tporiecchl B TpeX(asHbIX MEMsIX, MOJKIFOYEHHBIX K HCTOYHUKY
CHUHYCOUJATBHOTO HampshkeHus. [lepexomHblil mporiece mpu TpexPpa3zHoM KOPOTKOM
sampikanuu (K3) B memm Oe3 TpancdopmaTtopoB. Yaapubiii Tok K3. Mertonst
onpezenacHus ynapHoro koagguipenta. OcoOCHHOCTH MEPEXOIHOTO HpoIiecca Mpu
K3 B paserBnenHoil wnenu. I[lepexonHslii mpolecc Npu BKIOYEHUH B CETh
TpaHchopmaropa ¢ pa3OMKHYTOH BTOPUUHON 00MOTKOM. [lepexoiHblii mpoliece mpu
K3 3a Tpancgopmaropom.

3 ONEeKTpOMarHuTHBIE TIEPEXOAHBIE TMPOIECCHl B  JIIEKTPUYECKHX  MAITUHAX.
Maremarnueckass MOJeNb CHHXPOHHOW MAaIllMHBI, OTPaXKaromass OCHOBHBIE
3aKOHOMEPHOCTH DJIEKTPOMAarHUTHBIX IEPEXOJHBIX TPOIECCOB B  MAIIHHE.
Jluneitapie mpeoOpasoBanus U epeHIMATBHBIX  YpaBHEHWHA IEPEXOIHOTO
nporecca. [lepexomubie Mmpollecchl B CHHXPOHHON MamuHe 0e3 ydeTa BIUSHUS
neMnpepHbIX KOHTYpPOB. XapaKTepUCTUYeCKOe ypaBHEHHE © €ro KOpPHU.
[MocTosiHHBIE BpeMEHM 3aTyXaHUs CBOOOJHBIX COCTaBIISIONIMX TOKOB. M3meHeHue
ToKa sikops nipu Tpexdaznom K3. Biusiaue cucteMbl BO30YXISHUS HAa TIEPEXOIHBIN
TIpoIIecC.

4 MeToapl pacdyera TOKa Tpex(a3HOr0 KOPOTKOTO 3aMbIKaHWS B HAYalIbHBIA U
MPOMU3BOJIBHBIM MOMEHTHI BpeMEeHHU. Pacuer HayaJlbHOrO 3HAYEHUS MEPUOIUYECKON
cocrapmstonieil Toka K3 oT CHHXpOHHOW MalvHBI 0e3 ydeTa ¥ ¢ y9eTOM BIUSHUS
IeMIQpepHbIX KOHTYpPOB. BrusHME acHHXPOHHBIX  3JEKTPOABHUTraTeNled U
KOMILIEKCHBIX Harpy3ok B HaudajgbHbli MoMeHT K3. Pacuer nepuoguueckoit
cocTaBisitoulel Toka npu ynaineHHsix K3. Pacuer nmepuoguueckoil cocTaBisitonieit
Toka TpexdaszHoro K3 B mpowW3BONBHBIE MOMEHT BPEMEHH METOJOM THITOBBIX
KPUBBIX U METOJIOM CIIPSMIICHHBIX XapakTepucTUK. OcOOEHHOCTH pPacueTOB TOKOB
KOPOTKOTO 3aMBIKaHHUS B 3JIEKTPOyCcTaHOBKaxX HampspkerneM g0 1000 B.

S [TepexomHbie MPOLECCH TPH HECUMMETPUYHBIX KOPOTKHX 3aMBIKAHUAX M OOpBIBAX
¢da3. YciaoBus, MpU KOTOPBIX JOMYCTHMO NPUMEHEHHE METO0Jla CHMMETPHYHBIX
COCTAaBJISIONIMX JUIS aHAIM3a HECHMMMETPHUYHBIX PEKHMOB B Tpex(a3HbIX IEIsX,
COJIEPKAIIMX CHHXPOHHBbIE MalIuHBL [lapaMeTpbl  3JEKTPUYECKUX  MAIIKH,
TparcdopmaropoB (aBTOTpaHChHOPMATOPOB), 0OOOIIICHHBIX HArpy30K, BO3IYIIHBIX
JUHWA 3JeKTporiepenad u  KalOeleil 10 OTHOIIEHHID K TOKaM  Pa3HBIX
MocIieI0BaTeIbHOCTEH. ['paHWYHBIE YCIIOBUS W OCHOBHBIE COOTHOIICHUS MEXIY
CUMMETPUYHBIMH COCTABIISIONUME TOKOB M HANIPSDKEHUH MPU HecuMMeTpuaIHbIX K3
1 o0pbiBax (a3. BekTopHbIe quarpaMMbl HAPSHKEHUH U TOKOB TTPH HECHMMETPHSX
pasHoro BUJIA. Yyer TPyIIBI COCTUHEHHUSI TpanchopmaTopos
(aBTOTpaHCHOPMATOPOB) MPH ONPECICHIUN TOKOB B Pa3HBIX BETBIX W HAIPSDKEHUH
B TPOM3BOJBHBIX TOYKAX PACUETHOM cXeMbl. [IpaBUII0O SKBHBaJIEHTHOCTH TOKa
OpsMOM  TIOCJICZIOBATENILbHOCTH TP HECHUMMETPUYHBIX ~ PEKUMAX U €ro
ucrnonb3oBanue. KomruiekcHble cxembl 3ameinneHus. CpaBHEHHE TOKOB MpH
HecuMMeTpHIHBIX K3 pasHoro Buja.




4.3. Tlpaktuueckue (CeMHUHAPCKUE) 3aHATHS

TeMmbl MpakTHYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBECHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHs U UX TPYJI0EMKOCTh

W3 Hux Ne
No TeMbl MPaKTUYECKUX Popmer TpynoeMKocTh, |IpakTUYECKOM |pa3jaeiia
/o 3aHATHAN TIPaKTHICCKIX (gac) IOJTOTOBKH, | TUCLIMII
SarATHH (gac) JIUHBI
Cemectp 6
1 | HauanbHele ycnoBus ipu | MHTepakTuBHAA 4 4 1
pacuere nepexoHbIX
MIPOIIECCOB.
2 | YcraHoBuBIIKECS WNHurepakTuBHas 4 4 2
XapaKTePUCTHKH
MIEPEXO0JIHBIX MPOIIECCOB.
3 | AHanmu3 OCHOBHBIX WNHuTepakTuBHas 3 3 2
XapaKTePUCTHK
MEPEXOAHBIX POIIECCOB.
Pacuer ynapHoro Toka
KOPOTKOTO 3aMBIKAHUSI.
4 | Cucrema WNHurepakTuBHas 3 3 4
OTHOCHUTEIIbHBIX €TUHHII.
Cxembl 3aMelIeHs U UX
apaMeTphl.
5 | Pacuer nepunonnyeckoi WNuTtepakTuBHas 3 3 S
COCTAaBJISOLIEH TOKA IS
3aJJaHHOTO CIIydYast pH
HECHMMETPUYHBIX K.3.
Pacuer TokoB
HECUMMETPUYHBIX K.3.
Bcero 17
4.4. JlaGopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYTOEMKOCTb TPUBEICHBI B TAOIHIIE 6.
Tabnuna 6 — JlabopaTtopHble 3aHSITHS U UX TPYJIOEMKOCTh
N3 Hux No
Ne HanmeHnoBanme 1a00paToOpHBIX padboT TpynoeMKoCTS, | MPakTHHECKOR | pasiena
1/ (dac) IMOATOTOBKH, | JUCITHI
(gac) JUHBI
Cemectp 6
1 | IlepexoaHble MPOLIECCH B CETU C HCTOYHUKOM 3 1
0EeCKOHEUHOI MOIITHOCTH. BiusiHre Harpy3ku
Ha TOK K.3. [IyCK yCTaHOBKM Kak KOPOTKOE
3aMBIKaHHUE.
2 | IlepexonmHble MPOLIECCH B CETU C UCTOYHUKOM 3 2
OeckoHeuHON MOIHOCTH. HauanbHbIe
YCIIOBHS ITPU aHAIIN3E TIEPEXOIHBIX
MIPOLIECCOB.
3 Y cTaHOBMBIINECS XapAKTEPUCTUKU 3 2




IIEpEXOIHBIX IpoueccoB. Pacuer ynapHoro
TOKAa KOPOTKOT'O 3aMbIKaHMSL.

4 CucremMa OTHOCHUTEIBHBIX eUHUIL. CXeMBI 4 3
3aMelneHus 1 ux napameTpsl. CriocoObl
npeoOpa3oBaHus CXeM 3aMelieHus. Beioop
napamMeTpOB TOKOOTPaHUYHBAFOIITNX
PEaKTOPOB.

5 | I'pannynbie yCIOBUA u BEKTOPHBIE 4 4
JarpamMmbl IPU CUMMETPHUYHBIX K.3. AHAIHU3
TOKOB CUMMETPUYHBIX K.3.

Bcero 17

4.5. KypcoBoe nmpoeKTHpOBaHHE/ BHIIOTHEHUE KYpCOBOU pabOTHI
VY4eOHbIM [JITaHOM HE MPEAYCMOTPEHO

4.6. CamocrosrenbHas padoTa 00yJaronIXxcs
Buibl camocTosITeNbHOM pabOThI U €€ TPYJI0SeMKOCTh ITPUBEICHBI B TaOIUIE 7.

Tabmmua 7 — Buasl caMoCcTOsITeNTbHON PadOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 6,
Bua camocrositensHOM paboThI

qac qac
1 2 3
M3yueHune TeopeTUYecKoro Marepuaia 25 25

nucuurnHel (TO)

Kypcosoe npoektuposanue (KII, KP)

Pacuerno-rpaduueckue 3ananus (PI'3) 20 20

Beimonuenue pedepara (P)

[ToaroroBka K TEKyIeMy KOHTPOJIIO

ycrneBaemoctu (TKYVY) 12 12
Jomamnee 3amganue (13)
KontposbHble pabotsl 3a04HuKOB (KP3)
IToaroroBka K MpoMeXyTOYHOU
atrecrauuu (ITA)
Bcero: 57 57

5. Ilepedyens yueOHO-METOUYECKOTO 0OECTICUCHUSI
JUIS CAMOCTOSITENIbHON PaboThl 00yUarOMUXCs [0 JUCHUIUTMHE (MOJTYJIIIO)
Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITEIbHOM paboThl 00yYaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3aHUN
[lepedyeHp MeYaTHBIX U DJIEKTPOHHBIX YUeOHBIX M3IaHUI MPUBEIEH B Ta0IUIE 8.
Tabnuua 8— IlepeyeHb Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUHN

KomiuecTso 3k3eMInIsipoB B
MIudp/
URL axpec bubnuorpapuyeckas ccpuika oubnmiorexe
P (KpoMe JIEKTPOHHBIX IK3EMILISIPOB)
621.3 [lepexonnbie IIPOLIECCHI JUHENHON 5)
A 86 IIEKTPUYECKON LIEMHU CO COCPENOTOYEHHBIMU
napamerpamu. Henunelinsle mnenu : yuyeOHoe

8




nocoobue / b. A. Aprembe, H. B.
Pemernukona, /1. B. lllumnakos ; C.-Iletepo.
roc. yH-T adpOKOCM. HpPUOOPOCTPOCHUS. -
CIIG. : Uzn-Bo I'YAIL 2019. - 130 c. : puc. -
bubmuorp.: c. 128 (6 nHa3B.). - ISBN 978-5-

8088-1376-2
621.314 DnekTpuueckre MamuHbl: TpancopmaTopbl 5
C32 : yue6Hoe mocobue / b. H. Cepreenkos, B. M.

Kucenes, H. A. Axumona; pen. HU. IL
Komnsuios. - M. : Bercmi. mik., 1989. - 352 c. :
puc., Tadiu., cxeMm. - bubnmorp.: ¢. 346 - 348
(30 nasB.) - Ilpeam. yka3. : c. 348 - 349. -
ISBN 5-06-000450-3

7. TlepedeHb 3IEKTPOHHBIX 00Pa30BaTEIBLHBIX PECYPCOB
WH(OPMAITMOHHO-TEIICKOMMYHHKAITUOHHOM ceTh «THTepHEeT»
[Tepeuenn SJIEKTPOHHBIX o0pa3oBaTeIbHbIX pecypcoB UH(OPMAIOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTh « HTepHeT», HEOOXOAMMBIX JJII OCBOCHHUS JTUCIUILIAHBI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOM cetu «HTepHeT»

URL anpec HaunmenoBanue
http://elemo.ru/ "Elemo" - HoBocTtH, cTaTh, OpraHu3auu, 00bsBICHNUS,

KaTaJIOT CaWTOB.

http://3meKTpOTEeXHUUECKUIi- DIEKTPOTEXHUYECKHI MOPTa .pd . DIEKTPOTEXHUUESCKUI
nopTay.pg/ nopTaJ Juist cryieHToB BY30B u nHXeHepoB
http://www.electro-gid.ru/ I[Topran Electro-Gid.ru - DnexTpoHHKa ¥ JJIEKTPOTEXHHUKA.
http://www.elecab.ru/ "Jnekad" - CrpaBOYHBIIH OPTAN MO 3JCKTPHUKE, SHEPTETHKE

1 uHxeHepuH. CIpaBOYHHUK 2JIEKTPUKA, CIPABOYHUK
OHEPIreTUKa, HOPMATUBHAA JOKYMCHTALIUA B CBO6OJIHOM
JIOCTYTIE, KaTajor MpeanpusTHi, J0CKa OObSIBICHHH,
TEHJEpbl, CBOsI OaHEpHAsl CETb.

http://netelectro.ru/ "NetElectro"”- HoBocTH 37€KTpOTEXHHUKH, KaTtaior Gpupm (Bce
(bupMBbI OTCOPTUPOBAHBI KakK MO andaBUTY, TaK U MO
peruoHam), mpaic-IucThl B KaTanore 000py0BaHusl.
Hmeetcst oueHb Xopomnid U y100HBIH KaTajor cchulok. Bee
CCBUIKH B KaTaJore pacCOPTUPOBAHBI MO Pa3INnYHBIM
TEMaTHYECKUM pyOpHKaM.

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mporpaMMHOr0 oOecHeueHus, HCIOIb3yeMOIro MpH OCYLIECTBICHUU
00pa30BaTeNILHOrO MpoIecca MO0 AUCLUIINHE.
[lepedeHp UCONB3yeMOro MPOrpaMMHOT0 obecrieueHus npejacranieH B Tabuuie 10.

Ta6mmma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHus

Ne /1 HanmenoBanue

He npenycmorpeno




8.2. Ilepeuenp WH(POPMaITMOHHO-CIPABOYHBIX CHCTEM,HCITIOTh3YEMBIX npu
OCYILIECTBIICHIMH 00pa30BaTEIBHOTO MPOLECcca MO AUCIUTUINHE

[lepeyeHbp WCMONB3yEeMBIX WH(POPMANMOHHO-CIIPABOYHBIX CHUCTEM MPEICTABICH B
tabnuie 11.

Tabnuna 11— [epeuenb nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNLHOTO MpoIiecca MO TUCIUIUIHHE, IPEICTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepHalibHO-TEXHIUYECKON 06a3bl

No HaumenoBanue cocTaBHOM 4acTu Howmep aynutopuu

n/m MaTepHATbHO-TEXHUYECKOU Oa3bl (npu HEOOXOMMOCTH)
MynbTuMeanitHas TEKIUOHHAS ay AUTOPUS 21-18
KommnbrotepHsIii Kiace 31-04

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTeCTAIlH
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEKYTOYHOM aTTECTAIlUH
oOy4aromuxcs Mo AUCUUIUINHE PUBEAeH B Tadbnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJISl POBEACHHUSI IPOMEKYTOTHON aTTeCTaIluN

Buj npoMeXyTO4YHO# aTTecTaiuu [lepedyeHb OLIEHOUHBIX CPEJICTB
OK3aMeH Crircok BOMPOCOB K SK3aMEHY;
3amaun;
TecTsl.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHcs MPUMEHseTCcsl 5-0ajuibHas IIKajla OLEHKH C(HOPMHUPOBAHHOCTU
KOMIIETEHIINH, KOTopas puBeaeHa B Tadnuue 14. B Teyenune cemecTpa MOXKET UCIOIb30BATHCS
100-0annpHast ~ mKajma ~ MOJIYJIBHO-PEUTHMHIOBOM  CHUCTEMbl  YHUBEpPCUTETa,  IpaBHIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabauna 14 —Kputepuu o1ieHKH YpoBHS chOPMHUPOBAHHOCTH KOMIETEHLUHN

Or1eHKa KOMITETEHITUH

XapakTeprcThKa C(hOPMUPOBAHHBIX KOMIIETEHIUIA
5-0ayupHas mKana P P (bop

— oOyuaromuiicss TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

— YBEpEHHO, JIOTHYHO, ITOCIIEJIOBATEIFHO U TPAMOTHO €T0 M3JIaraer;

— ONMUpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYypHI,
TECHO TPHBS3BIBACT YCBOCHHBIC HAYYHBIC ITOJOXKCHHS C MPAKTHICCKON
JIESITSIIbHOCTHIO HAIPABJICHMS;

— yMeno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMbIE UM HJIEH;

— JIeJIaeT BBIBOALI H 00OOIIEHHUS;

— CBOOO/IHO BJIAJIEET CUCTEMOM CIIENMATN3HPOBAHHBIX MOHITHIA.

COTIIMYHO»
(GavTCHO»
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMIH

«XOpoHIO»
Ga4YTCHO»

— 00yJaroLUICs TBEPIO YCBOWII MPOTrPaAaMMHBIN MaTepHajl, IPaMOTHO H
M0 CyIIECTBY H3JIaracT ero, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI,

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUSA C MPAKTHYCCKOH JESITECIbHOCTHIO
HATPaBIICHUS;

— apryMEHTUPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI U 000OIICHHUS;

— BIAJCET CHCTEMOM CIIENMAIM3UPOBAHHBIX TOHSITHI.

«YHAOBJICTBOPUTCIIEHO»
(GavTCHO»

— o0yyJaronuics yCBOMWI TOJIBKO OCHOBHOW IMPOTPaMMHBIMN Matepual,
[0 CYILIECTBY H3JIara€T €ro, ONHpPasCh Ha 3HAHHUS TOJBKO OCHOBHOM
JIUTEPATYPHI;

— JIOIYCKaeT HeCYIECTBEHHbIC OIIMOKU 1 HETOYHOCTH;

— UCIIBITBIBAET 3aTPYJHEHUs B NPAKTUYECKOM IPUMEHEHUU 3HAHHUU
HaIpaBJICHUS,

— c1abo apryMeHTUPYET Hay4YHbIC MTOJIOKEHNUS,

— 3aTpyaHseTCs B (OPMYITUPOBAHUHU BBIBOJIOB M 0000IIEHHUI;

— YaCTHUYHO BJIAJCET CUCTEMOM CIECIMAIM3UPOBAHHBIX HOHSITHHA.

«HCYHAOBJICTBOPUTCIILHO»
«HEC 3a4TCHO»

— o0yJaromuicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
Marepuaa;

— JIOMYCKAeT  CYyNIECTBCHHbIC  OMMOKM W  HETOYHOCTH  TIPHU
paccMOTpeHHH IPOOJIeM B KOHKPETHOM HalpaBJICHUH,

— UCTIBITHIBACT TPYJHOCTH B IIPAKTHYECKOM IMPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJIOKCHHUS;

— He QopMYTUPYET BHIBOAOB U 000OIIECHHIA.

10.3. TunoBble KOHTPOJILHEIC 3a/IaHUS WM WHBIC MaTEPHAIIBI.
Bompocs (3agaun) ass 9K3aMeHa mpeIcTaBiIeHb B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne i/ [Tepeuens BompocoB (3a7a4) AJs IK3aMeHa Kon
UHAMKATOpa

1 OcHoBHbIE MOHATHUSA 00 AIEKTPOMArHUTHBIX U 3nekTpomexanndyeckux | OIIK-4.J1.2
MIEPEXO0/IHBIX MPOIeccaX B AIEKTPUUECKON CUCTEME

2 OcHOBHBIE BUIBI KOPOTKUX 3aMbIKaHUH. OTHOCHUTENNbHAS OIIK-4./1.2
BEPOATHOCTh MX BOZHUKHOBEHHS B DJIEKTPUUECKUX CUCTEMAX

3 Kaxue Buibl HapylIeHus: peKuMa OTHOCSITCS K IIPOIOJIBHON 1 OIIK-4./1.2
NIONEPEYHON HECUMMETPUHU

4 OcHOBHEIE JOIIYIICHUS MPH pacuCTe DICKTPOMArHUTHBIX OHK-4_[[,2
IIEPEXOIHBIX ITPOLIECCOB

5 IIpenmymiecTBa 1 HEAOCTATKU CUCTEMBI OTHOCUTENBHBIX enuHuL o | OITK-4.71.2
CPaBHEHHUIO C CUCTEMON MMEHOBAHHBIX E€AMHMII

6 ITpusenenne 3/1C u cOpOTUBIEHUH 2JIEMEHTOB CXEMBI K MK-5./1.2
BbIOpaHHBIM 0a3MCHBIM YCIOBHSIM

7 CocraBieHne cXeMbl 3aMEIIEHHS TTPU PACYETE B OTHOCUTEIIbHBIX OIIK-4./1.2
eauHuax. TouHoe U NpUOIMKEHHOE MPUBEJCHHUE

8 CocraBneHne cxemMbl 3aMENIEHUS IPU pacyeTe B UMEHOBAaHHBIX OIIK-4./1.2
eauHuax. TouHoe U MpUOIMKEHHOE IPUBEJCHHE

9 [IpeoOpazoBaHue cXeM 3aMeIIeHUs OIIK-4.]1.2

10 [Tpouecc Tpexpa3Horo K.3. B HEPA3BETBIEHHON 1ienu. KpuBbie IK-5.11.2
M3MEHEHHUS TOKA U €€ CIIararolme

11 Vci10Bus, ONPEEIonne MAKCUMAILHOE 3HAUECHHE OIIK-4.]1.2
arepruoMYECKON COCTABISAIONIEH TOKA
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12 Y cn1oBUS BOZHUKHOBEHUS MaKCMMyMa MTHOBCHHOI'O 3HAYCHMU S OHK-4,[[_2
MOJIHOTO TOKA.
Y napHbIii TOK ¥ yaapHbIA KodhduimeHt
13 OrnpeneneHne SKBUBAJICHTHON OCTOSIHHOM BpEMEHU OIIK-4./1.2
anepruoNYECcKOil COCTABIISIIOIICH TOKA B Pa3BETBJICHHOM LIETIH.
14 JleficTByIOIIME 3HAYEHHUS ITOJTHBIX BETUYMH U UX OTJIEIbHBIX OIIK-4./1.2
ciaratonux. OCHOBHBIE YITPOLICHHUSI.
15 Onpejenenne ycTaHOBUBLIETOCH PeXUMa K.3. OCHOBHEIE OIlIK-4.]1.2
XapaKTePUCTHKU ¥ MMapaMeTPbl CHHXPOHHOW MalIHHEIL.
16 Cxema 3aMelleHNs HEBHOIIOIIOCHON CHHXPOHHOW MAaIlIMHbI B OIIK-4./1.2
YCTaHOBUBIIEMCSI PEXKHIME.
BexTopHbie AuarpaMMbl HESIBHOTIOIIOCHBIX U SBHOIOJIFOCHBIX OIlK-4.]1.2
17 CUHXPOHHBIX MaIIUH.
18 [IpuBeneHue 1enu poTopa K cTaTopy. OIIK-4./1.2
19 Kak yuuThIBaeTCs B pacuerax BIMSHUE HATPY3KU HA PEKUM K.3. OIIK-4.]1.2
20 Pacuer npu 0TCyTCTBHM aBTOMAaTUYECKOIO PEryJINPOBAHUS OIIK-4./1.2
B0o30yxaeHust (APB). Biusnue APB.
21 bananc MarHUTHBIX MOTOKOB CHHXPOHHOW MalllMHbI B HOPMaJIbHOM OIIK-4./1.2
YCTaHOBUBIIEMCS pEKHME U B MOMEHT BOSHUKHOBEHHS K.3.
22 [Tepexonubie DJIC u conpotusnenue. Cxema 3amenienuss CM 6e3 IK-5.]1.2
neMrQepHbIX KOHTYPOB B HAYAJIbHBIII MOMEHT BHE3aITHOTO
HapylieHus pexxnuma. BekTopHas nuarpamma.
23 Csepxnepexoausie DJIC u conporusnenue. Cxema 3amemenuss CM ¢ | OITK-4.71.2
neMIpepHBIMI OOMOTKaMH B Ha9aJIbHBII MOMEHT HAPYIICHUS
pexuma B ocsix 0 u . BekTopHas nuarpamma.
24 CpaBHeHHME pEaKTUBHOCTEH CUHXPOHHOM MaIlIMHBIL. OIIK-4./1.2
25 XapakTepucTUKa JIBUTAaTeNed U Harpy3KH. OIIK-4./1.2
[IpakTryeckuii pacyeT HayaJIbHOrO CBEPXIEPEXOTHOTO U yIAPHOTO OIIK-4./1.2
26 TOKOB TIPH K.3., HECCHHXPOHHOM BKJIIOUYEHUHU T€HEPATOPOB, MTyCKE
JBUTATENIEH.
27 BreszanHoe k.3. CM 6e3 jgeMiipepHbIX 00MOTOK. MK-5.J1.2
28 Brusinue u npubnukeHHbIN yueT qeMndepHbIXx 0OMOTOK. OIIK-4./1.2
29 Binsinue APB npu BHe3anmHOM K.3. OIIK-4./1.2
30 OCHOBHBIC JIOMYIIECHHS TTPH MPAKTHYECKUX METOJIaX pacyeTa K.3. OIIK-4.]1.2
31 Paznuuus Mexay NpakTHYECKUMU METOIaMHU. OIIK-4.]1.2
MeTto/ pacdeTHBIX U TUNIOBBIX KpUBBIX. [Topsamok pacyera mo OIlK-4.]1.2
32 001IEMy H3MEHEHHMIO.
[Topsimok pacueTa Mo WHIAWBUAYATFHOMY U3MEHEHUIO. OIIK-4.]1.2
33 [TpuOIMKCHHBIN YIET CHCTEMBL.
34 VYyeT s51eKTpoABUTaTeNIel IPU pacueTe TOKOB K.3. OIIK-4./1.2
35 Pacuer TokoB K.3. B ceTsix 10 1000 B. OIIK-4.]1.2
Bricmme rapMOHUKY IpY HECUMMETPUYHOM PEKUME CHHXPOHHON OIIK-4.]1.2
36 MaIIWHBL.
37 MeToa CMUMMETPUYHBIX COCTABJISIOIIMX IPU PACUETE TOKOB K.3. OIIK-4./1.2
38 ConpoTHBIIEHUS 37IEMEHTOB CXEMBI JUIsl TOKOB 0OpaTHo# u HyneBoi | OIIK-4.]1.2
MIOCJIEI0BATEIbHOCTH.
39 CxeMblI OTJIeIbHBIX MTOCIIEI0BATEILHOCTEH, ONpeiesieHNE OIIK-4.]1.2
pesyanptupyomux 9J1C 1 conpoTUBIECHUH.
40 ['pannuHbIE yCIOBUS, COOTHOUIEHUS MEXAY CUMMETPUYHBIMU OIIK-4./1.2
COCTABJIAIOIIMMH TOKOB U HAMPSKEHUW B MECTE MONEPEYHON
HECHUMMETPHUH.
BeKToprle JuarpaMMbl TOKOB U Hapri)I(eHI/Iﬁ IUIs1 MECTa OIIK-4.]1.2
41 HECUMMETPHH.
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KoMmnekcHble cXeMBI 3aMELICHUS IS Pa3IMYHBIX BUOOB OHK-4,[[_ 2
42 MONEPeUYHON HECUMMETPHHU.
43 [IpaBui0 3KBUBAJICHTHOCTHU MIPSAMOM MOCIEA0BATEIIBHOCTH [Tt OIIK-4./1.2
MONepeYHON HECUMMETPHHU.
44 CpaBHeHHE BUOB KOPOTKOTO 3aMbIKAHHUS. OIIK-4./1.2
45 [IpuMeHeHne NpakTUUECKUX METOJO0B K PacueTy Nepexo HOro OIIK-4./1.2
mpoliecca npu OJJHOKPATHOM MONEepeyHO HECUMMETPHUH.
46 OpHoKpaTHas OpPOJ0JbHAS HECUMMETPHSL. OIIK-4.]1.2
['panuyHbIE YCIOBUS, COOTHOLIEHUS MEXKY CHMMETPUYHBIMU IK-5.]1.2
47 COCTABJISIFOITUMHU TOKOB.
48 Bekropnbie quarpaMMbl TOKOB B MECTE pa3pbiBa YUCTO UHYKTUBHOU
1[EeMT1, KOMILJIEKCHBIE CXEMbI 3aMEIICHHUSI.
49 Cnioco0Obl M TEXHHYECKUE CPEJICTBA OIPAaHUUYEHHUS TOKOB K.3. IK-5.11.2
50 KoopauHaius ypoBHEH TOKOB K.3. T1K-5.]1.2

Bomnpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.
Tabnuna 16 — Bonpocs! (3agaun) ams 3adera / qudd. 3adera

Ne i/t

[Tepedyens BonpocoB (3a1av) 11t 3adeta / nudd. 3auera

Kon
WHJUKATOpa

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

[lepeuenr TeM st KypCOBOTO IPOCKTUPOBAHUS/BBITIONHEHUS KYpPCOBOW pPabOTHI
MpeICTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — IlepedeHp TeM JUIsi KYPCOBOTO TPOSKTHPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOH paOOThI

IpeJICTaBICHBI B Ta0wmie 18.

Tabmmua 18 — [IpumepHBbIi IepeueHb BOIIPOCOB JIsI TECTOB

No 11/ [TpuMepHBIii epedeHb TeM il KypCOBOIO MPOEKTUPOBAHUS/BBITTOIHEHHS
- KYpPCOBOM paboThI
Y4eOHbIM IJIAHOM HE MPEAYCMOTPEHO
Bompocel  u1st  npoBeneHUsT NPOMEXYTOUHOM aTTECTallMM B BHJE TECTUPOBAHMUS

No

o/

ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB

Kon
WHAMKATOPA

1

Pa3BeTBieHHas 3NeKTpUYecKas Lenb MPEICTaBIsAET U3 cedst TpH
napajuieiabHble BeTBU. Ha nepBoi pacnosioKeHsl OCIe10BATEIBHO
COEIMHEHHBIE UACATBHBIA NCTOUYHUK ITOCTOsIHHOTO DJIC HanpskeHHeM
E u pesucrop conporusnenneM R. Ha BTopoii - pe3ucrop
conporusiieHreM R u kirod. Ha Tperbel — naeanbHblli eMKOCTHOR
anemMeHT eMkocTh C. [lomycTum, B pe3yapTaTe KOMMYyTalluy KIIFO4a
NOCJIETHUM OKa3ancs pa3oMKHYTHIM. BeiOepere BepHOE 3HAaUEHUE B
OYKBEHHOM BU/JIE HANPSOKEHHs HA TPEThEW BETBU MOCIIE 3aBEPILICHUS
NIEPEXOAHOr0 IpoLecca.

OITK-4.]1.2

Ha equHCTBEHHON BETBU B HEPA3BETBICHHON JIEKTPUYECKOMN ETH
PacroI0kKeHb! UACATBHBIM HCTOUHUK ITIOCTOSIHHOTO TOKa C TOKOM J, 1Ba
pe3ucTopa conpoTuBieHueM R, KiTt04, HaeIbHBIN MHIYKTUBHBIN
AJIEMEHT UHAYKTUBHOCTBIO L. JlommycTuMm, B pe3ypTaTe KOMMYTalU1
KJIFOYa MOCJIeTHUIN OKa3ajcs 3aMKHYThIM. BriOepete BepHOe
YTBEPKACHUE JUIsl TApaMETPOB M1€aTbHOTO HHAYKTUBHOTO JIEMEHTA
1ocJie 3aBepIleHuUs IEPEX0IHOrO npouecca B 1enu. OTBeT 000CHYHTE.

OIK-4.]1.2

YcTraHOBUTE COOTBETCTBUE MEXAY BHJIOM MEPEXOHOTO Ipolecca B

LIENHX ¢ ICTOYHUKOM NOCTOSTHHOTO /[C ¥ TUIIOM 3aBHCUMOCTH

OIK-4.]1.2
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paccMaTpUBAaEMOro rnapaMeTpa oT BpEMEHHM Ipoliecca

4 VYcTraHoBUTE MOCIEN0BATEIBHOCTD ACHCTBUI NIPH pacuéTe OIIK-4.]1.2
MEePEXOHOTO MPOLIecCca BTOPOro MOPsIKA KIACCHUYECKUM METOJIOM.
S Bawm tpebyetcs onucarh Gpuznueckuii cMbICT apameTpa cuaxponno, | OIIK-4.J1.2

a UMCHHO, 3JICKTpI/I‘-IeCKOI>'I MallHbl THAYKTUBHOI'O COITPOTHUBJICHUA
HpHMOﬁ IIOCJICAOBATCIBHOCTH 110 HpOI[OJ'IBHOﬁ OCH.

6 Bo Bpemst akcniepuMeHTa pa3BETBICHHAS JJIEKTPUYECKas LElb MK-5.11.2
npeJcTaBisieT U3 ceds Tpu napasuienabHble BeTBU. Ha nepBoit
PacCIOJIOKEHBI ITOCIEI0BATEILHO COCTMHEHHBIC WCANbHBIM HCTOYHUK
nocrosinHoro DJ1C nanpsbkenueM E u pesuctop conpotupieHueM R.
Ha BTopoii - pe3uctop conporusienueM R u kirou. Ha tperbeit —
UJealbHbI €eMKOCTHOU 3eMeHT eMKocTh C. [lomycTtum, B pe3ybTaTe
KOMMYTAIIMU KJIIO4a MOCISIHUI OKa3ajcs pa30MKHYThIM. Bribepere
BEpHOE 3HaYeHHe B OyKBEHHOM BHJI€ TOKa Ha TPEThEi BETBU IOCIIE
3aBEPIICHHS IEPEXOHOTO MpOoIlecca.

7 YcioBus paccMaTpuBaEMOro 3KCIEpUMEHTa caenyromue. Potop IK-5.]1.2
YEeTHIPEXOOMOTOYHON CHHXPOHHOU AIEKTPUUYECKON MAITHHBI
MPUBOAUTCS BO BPAILLIEHUE C OTIIMYHOM OT CUHHXPOHHOM CKOpOocCThio. K
00MOTKE BO30YKIIEHHs pOTOpA MPH STOM HOJKITIOUEH HCTOYHHUK
nocrosHHoro D/IC. Toku u HanpsikeHus (asbl a cTaTopa U3MEPSIIOTCS
COOTBETCTBEHHO AMIIEPMETPOM U BOJIBTMETPOM. IIpu cuHXpoHU3anuu
rpaduKoB U3MEPEHUN OTYYaeTCsl, YTO IPU MAKCUMYyME U3MEPEHHOTO
TOKa HaOJI0JaeTCsl MUHUMYM U3MEPEHHOI'0 HANpsHKEHUS, a IPU
MUHHUMYME U3MEPEHHOr0 TOKa — MAKCUMYM U3MEPEHHOT O
HanpsbkeHus. Kakue conpoTUBIEHUs CHHXPOHHOM 3JIEKTPUYECKOU
MalIuHbI MOYKHO PaCCYUTATh IIPU UCIIOJIb30BAHUU YKa3aHHBIX
BenuurH. OTBET 000CHYTE.

8 VY CcTaHOBUTE COOTBETCTBUE MEXKYy PEKUMOM PaOOTHI 3aJaHHOH MK-5./1.2
CUHXPOHHOM IEKTPUYECKON MAIIMHBI U EPEXOJIHBIM [TapaMETPOM,
KOTOPBIH BO3MOYKHO OIIPEACIIUTH B 3TOM PEXUME.

9 YcTaHOBHTE MTOCIIEN0BATEIBHOCTD ACUCTBUN ITPU AHAIIN3E [K-5.11.2
K0JIe0aTEeIbHOTO NMEPEXOJHOTO Mpoliecca BTOPOro MopsiaKa
KJIACCUYECKHM METOOM.

10 | Bam TpebyeTcs onmucaTh yCI0BHS SKCIEPUMEHTA ISl OHpe IeIeHUS [K-5.11.2
rapaMeTpa CHHXPOHHOM 3JIEKTPUYECKOW MAIIMHBI, @ HUMEHHO,
CUHXPOHHOI'O COIIPOTUBIICHHUS NIPSMOU IIOCIIEI0BATEIBHOCTH 10
IIPOJIOJIBHOM OCH.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCS 3a0YHON (OPMBI
00ydYeHUsI, IpeJICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

No /it [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONIME  TPOLEAYPHl  OICHUBAHUS
WHIUKATOPOB, XapaKTEpHU3YIONIUX OdTanbl (OPMHUPOBAHHMS KOMIIETCHIIMH, COJEpKaTcsia B
JOKaJbHBIX HOpPMATUBHBIX akTax [YAIIL, periaMeHTHpyIOIUX TMOPSAOK U MPOLEAypY

MPOBEJCHUS TEKYILEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUHOMN aTTecTali 00yJaronuxcs
'YAIL
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11. Meroauveckue yKa3aHus A 00YUYaIOMIUXCs IO OCBOCHUIO TUCIIUTUIMHBI

11.1. Meroauueckue ykazaHus A OOy4yarolIMXCAd 10 OCBOCHHMIO JIEKLIHOHHOTO
Marepuana

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riryOOKoe W SCHOE H3JIOKEHHE ydeOHOro marepuana. HasHadeHune COBpEMEHHOH JIeKIMU B
paMKax TUCLMILIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MHGOPMALMIO IO TEME, 2 B OCBOCHHUU
(GyHIaMEHTAJIBHBIX TpPOOJEeM JUCHUIUIMHBL, METOJOB HAy4YHOrO TMO3HAHMSA, HOBEUIIMX
JOCTMD)KEHUI Hay4dHOH MbIcinu. B yueOHOM mporecce JIEKIUsS BBINOIHAET METO0JI0IMUYECKYIO,
OpPraHU3allMOHHYI0 U UHPOPMALMOHHYIO (YHKUMH. JIEKIMs pacKpbIBaeT MOHATUIHBIN armapar
KOHKPETHOH o0siacTH 3HaHus, €€ mpoOseMbl, AAaeT LEeJIbHOE NPEACTaBIECHUE O AUCLUILIMHE,
IIOKa3bIBACT B3aUMOCBS3b C JPYTUMHU JUCLHUIUIMHAMMU.

[Tnanupyemsble pe3yabTaThl IPU OCBOSHUH 00YYarOIKUMCS JIEKIIMOHHOTO MaTepraa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LIEJIEBOM YCTAHOBKOM K KaKJOM KOHKPETHOU TEME;

— TOJIyYeHHE ONbITa TBOPUYECKOI pabOThl COBMECTHO C IIPEIOJIaBaTENIeM;

— pa3BuTHe  NpPOo(EeCcCHOHAIBHO—JENOBBIX  KauecTB,  JIOOBM K  HpPEIMETy
«ONEKTPOTEXHUKA» U CAMOCTOSATEIBHOI'O TBOPYECKOTO MBIIIICHUS.

— TOSIBJICHUE MOTHBALIMH, HEOOXOAUMBIX JIJIsl CAMOCTOSTEIBHOMN paboThI;

— TIOJy4Y€HHUE 3HAHUM O COBPEMEHHOM YpOBHE Pa3BUTHUS HAyKU U TEXHUKU B 00JIaCTH
3JIEKTPOTEXHUKHU U O MPOrHO3€ UX PAa3BUTHUSA HA OJIMKANIINE TOAbI;

— HayuyuTCsl METOAMYECKH oOpalaThiBaTh MaTepuasl (BBLAEIATH IJIaBHbIE MBICIU U
MOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BbIBOJAM, MOBTOPSATh HUX B  Pa3IMYHBIX
dbopMyIupoBKax);

— TOJIy4YeHHe TOYHOIO IOHUMaHUs BCEX HEOOXOIUMBIX TEPMUHOB U MOHSATHIA.

CtpyKTypa npeaocTaBieHUs JEKIIMOHHOIO MaTepuana:

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX OINPEIEISIETCS LEIEBOM YCTAHOBKOW K KaXK/10M KOHKPETHOU TEME;

— TIOJy4Y€HHE OIbITa TBOPUYECKON pabOThl COBMECTHO C MPEIO/IaBATENIEM;

— pa3BuTHE NMPO(HEeCCHOHATBHO-AEIOBbIX KauyecTB, JIOOBU K NpeIMeTy "

—  CaMOCTOSTEJIBHOTO TBOPYECKOIO MBIIILICHHUS.

— TOsIBJIEHUE HEOOXOMMOro MHTEpeca, He0OX0AUMOTO [l CAMOCTOSTEIbHOW PaboThI;

— TIOJYyYEHUE 3HAHUU O COBPEMEHHOM YPOBHE DAa3BUTUS HAyKM WU TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHSI HA ONMkKaiine rofbl;

— HAY4YUTbCS METOAMYECKH 00pabaTbiBaTh MaTepuail (BBIACNATH TIJIaBHBIE MBICIU U
MIOJIO’KEHUS, IPUXOIUTh K KOHKPETHBIM ~ BBIBOJAM,  IIOBTOPSTH ~ MX B Pa3jIM4YHBIX
bopMyIIHpOBKax);

— TOJy4YeHHE TOYHOIO MOHMMaHUs BCEX HEOOXOIUMBIX TEPMUHOB U MOHSATHUH.

JIeKuMOHHBI MaTepual MOXXET COINpPOBOXKAATHCA JEMOHCTpAalUEd ClaloB U
MCIIOJIb30BaHUEM Pa3/laTOUYHOr0 MaTepuala Ipu  MPOBEAECHUU KOPOTKUX JUCKYCCHU
00 0COOEHHOCTSIX MPUMEHEHUS OTAEIbHBIX TEMATHK 1O AUCIUIINHE.

11.2. Meroaudueckue ykazaHHs ISl OOyYarOIIUXCS IO MPOXOKICHHIO MPAKTHYECKUX
3aHIATHH .

[IpakTrueckoe 3aHITHE SBISIETCS OJHOW M3 OCHOBHBIX ()OPM OpraHM3aIiy y4eOHOTO
mpoliecca, 3aKI0YaroIasicsl B BHIOJHEHUU 00yJaIOIIMMUCS M0/ PYyKOBOJICTBOM TIPEIo1aBaTems
KOMIUIEKCa YYEOHBIX 3aJlaHUi C IeJbI0 YCBOCHHS HAyYHO-TCOPETUYECKUX OCHOB YUYEOHOMU
JTUCITUTIMHBL, TPHOOPETEHUSI YMEHUN U HABBIKOB, OIBITA TBOPUECKOH JEATEeIHLHOCTH.

[lenpr0 MpaKTHUECKOTO 3aHATHUS JJII 00YUAIOMIErocs sSBIISETCS MPUBUTHE 00YUYaIOIIUMCS
YMEHHUI U HaBBIKOB MMPAKTUYECKOU IESITEIBHOCTH 10 U3Yy4aeMON AUCLUHUILIAHE.

[Tnanupyembie pe3yabTaThl IPH OCBOCHUH 00YUYAIOIIUMCS MPAKTHYCCKUX 3aHATHA:
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— 3aKkperuieHue, yriayOJleHue, pacilupeHre M JAeTajiu3aius 3HAHWW TMPU PEIICHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIILHOCTH  MBIIUICHUS,
TBOPYECKOH aKTHBHOCTH;

— OBJIaJICHHEC HOBBIMH METOJIaMH M METOJUKAMHU H3Y4YCHHUsS KOHKPETHOW y4eOHOI
JUCITUTLINHBI,

— BBIPA0OTKA CIOCOOHOCTH JIOTHYECKOTO OCMBICICHHSI TOMYYEHHBIX 3HAHUW IS
BBITTOJIHEHHSI 33 /IaHHIA;

— olecrnieueHre PalMOHAIBHOTO COYETAHHS KOJUICKTHMBHOM W MHIMBHIYaJTbHOH (GOpM
00y4eHusl.

TpeGoBaHusl K IPOBEJICHUIO TPAKTUYCCKHUX 3aHITUN

Ha mpakTuyeckux 3aHATHUSX MPEAyCMATPUBACTCS MPOBEACHHUE PACUCTOB IO TEMATHKaM
JUCIUTUTMHBL, OOCYXJICHUE BAapHAHTOB pEIICHHS paccMaTpUBAaeMOW MPOOJIEMBl M 3ajaud,
OIICHKA PaIMOHATLHOCTH UCTIOIh30BAaHUS BEIOPAHHOTO PEIICHHUS.

11.3. Meroanyeckue ykazaHUs Ui OOydYalOMIMXCSl MO BBIMTOJHEHHIO Ja0OpaTOPHBIX

pabor.

B xone BbINONHEHMs J1a0OpPaTOPHBIX paboTa OOYYAIONMIMICS JOJDKEH YIIIyOUTh |
3aKpeNUTh 3HAHMA, NPAKTUUECKUE HABBIKM, OBJAJIETh COBPEMEHHOM METOAMKONM M TEXHMKOMN
OKCIIEPUMEHTAa B COOTBETCTBUH C KBATU(PHUKAIMOHHONW XapaKTEPUCTHKOH OOyYaromIerocs.
Beinonuenue 1abopaTopHbIX pabOT COCTOUT M3 3KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATHUI.

Beinonnenne nabopaTopHbIX paboT 00ydarolMMcs SBISETCS HEOThEMJIEMOW YacTbiO
U3yYeHUs] JUCHUIUITMHBI, ONpeleNsieMOld y4eOHbIM IIJJAaHOM M OTHOCHUTCS K CpEACTBaM,
00ecreyrBaroIUM pelIeHUe CIeTyIOIUX OCHOBHBIX 3ajjau y 00y4aroIerocs:

— TIpUOOpEeTeHHE HaBBIKOB HCCIEIOBaHMS IPOLECCOB, SIBIEHUH M OOBEKTOB, M3y4aeMbIX B
paMKax JJaHHOM TUCIUIUINHBI;

— 3aKpeIUvIeHHe, pa3BUTHE U JeTaIN3allls TEOPETUUECKUX 3HaHUH, MTOTYUEHHBIX Ha JIEKIHUX;

— TI0JyuyeHHue HOBOM MH(POPMAIMH 110 U3y4aeMOU TUCIUIUINHE;

— TpUOOpPETeHHE HABBIKOB CAMOCTOATENBHOM paboThl ¢ J1a0OpaTOpHBIM OOOPYAOBAaHHEM H
npudopamu.

[TonpoOHbIE MeTOAMYECKHE YKa3aHUs 10 MPOXOXKIEHHUIO JIabOpaTOpHBIX padoT
IIPUBEJICHBI B:

1. Teopernueckue OCHOBBI 3JEKTPOTEXHUKM : JlaboparopHblii mpaktukym / C. .
bapnunckuii, B. JI. Kocynun ; pen. A. A. Edumon ; C.-Ilerep6. rOoc. yH-T a’pOKOCM.
npubOpOCTpOCHUs. - DIEKTPOH. TeKcToBbIe AaH. - CII6. : U3a-Bo I'VAIL 2015. - 182 c.

11.4. Metoauueckue yka3aHus JUisi 00yYaromMXcs M0 IPOXO0XKACHUIO CAaMOCTOATEIbHON
paboThI

B xone BBIMOMHEHUSI CaMOCTOSITEIBHOW PabOThI, OOYJArOIIUICS BBHIMOIHSAET padoTy 1O
3aJJaHUI0O ¥ TIPU METOJUYECKOM PYKOBOJCTBE INpPENoAaBaTrelis, HO 06e3 ero HenmocpeaCTBEHHOIO
y4acTusl.

B mporecce BBIMOTHEHHUST CaMOCTOSATENBHOM paboThl, y oOydaroummxcsi (popMHpYeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE pabouero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHHS
U HaBBIKM B YCBOCHMM U CHUCTEMAaTH3alMH NPUOOpPETAaeMbIX 3HaHWN, 00eCreyrBaeT BBICOKHMNA
YPOBEHb YCIEBAEMOCTH B TMEPUOJ OOY4YEHHs, MOMOraeT TMOJYYUTh HABBIKM ITOBBIIICHUS
npo¢eCCHOHATIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HaMpaBSIIONIMMH  CAMOCTOSATENIbHYIO  paboTy
00yyJaromuxcs, ABISIOTCA y4eOHO-METOMUECKUI MaTepuall 1o JUCHUTUINHE.

B Tteuenme kypca oOydaromuiics JOHKEH CaMOCTOSTEIBHO OoJiee TIyOOKO H3Y4YHTh
TEOPETUYECKHI MaTepuasl JUCHUIUIMHBI C HCHOJIb30BAHWEM OCHOBHON M JIOTIOJHUTEIBLHON
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JUTEPaTypel. A TaKXKe CaMOCTOATEIBbHO IOATOTOBUTBHCA K MPOXOKICHUIO IMPOMEKYTOUHOU
aTTeCTalluy 1O AUCUUILIMHE B (hopMe 3K3aMeHa.

11.5. Mertoauueckue ykKazaHus [UIsl OOy4aroUIMXCs IO IPOXOXKICHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTHU.

Texkymui KOHTPOJIb YCIEBAEMOCTH IIPELyCMaTpPUBAET KOHTPOJb KayeCTBAa 3HAHUU
00y4aromuXxcsi, OCYIIECTBIIEMOTO B TEYEHHE CEMECTpa C ILIeNbI0 OLEHMBAHMS XOJa OCBOCHUS
JUCLUIUINHBI.

[Ippy  Texkymem  KOHTpOJE€  YCIIEBAEMOCTH  IPENOAABATENb  KOHTPOJIUPYET
CBOEBPEMEHHOCTb U IPaBUJIBHOCTH IPEACTABICHUS OTYETOB IO J1a0OpaTOpHBIM paboTaM u
JOMAIIHUM pACUETHBIM 3aJaHUsAM, a TaKKe OLCHUBAECT 3HAHUS IO MPEACTaBIIEMOMY
Mmatepuaiy. [Ipu oneHke Tekylel yCreBaeMOCTH CTYAEHTOB Ha «XOpOILIO» M «OTJIMYHO» OHU
npu 100% nocemaeMocT JIEKUUMH MOTYT MOJYYNUTh COOTBETCTBYIOUIYIO OLIEHKY CBOUX 3HAHUU,
MOKA3aHHBIX IPU TEKYIIEM KOHTpOJIE YCIEBAEMOCTH, IPU IPOBEIECHUU IPOMEKYTOUHOMN
aTTeCTalUU.

11.6. MeToauyeckre yKa3aHUs I O0YYaIOLMUXCS 0 MPOXOXKIACHHIO MPOMEKYTOUHOMN
aTTeCTaIlUH.

[IpomexxyTounass  arrectanss  OOydyarOIIMXCs — NpPEAyCMAaTpUBAeT  OICHUBAHUE
MIPOMEKYTOYHBIX U OKOHYATEIBHBIX PE3yIbTaTOB 0O0ydeHHs 1O muciuruimHe. OHa BKIIOYAeT B
cebs:

— 9K3aMeH — ¢opma OICHKH 3HAHHM, IOJYYCHHBIX OOYydYalONIMMCS B IPOIECcCe
W3YYCHHS BCCH MUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSITEIILHOW padOThI, CIIOCOOHOCTH
NPUMEHATh WX JJIsS pElICHUS MPAKTHYECKUX 3amad. JK3aMeH, Kak MPaBHIIO, MPOBOJMUTCS B
MEepHo] SK3aMCHAIIMOHHOW CECCHHM W 3aBEpINAeTCs aTTECTAIIMOHHOW OIICHKOW «OTIIMYHOY,
«XOPOIII0Y», «YJOBIECTBOPUTEIHHOY, «HEYJOBIEPUTEIHHON.
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Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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