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AHHOTaNINA

Hucuunnuiaa «OCHOBBI TEOPUHM MEPEXOTHBIX MPOILECCOB B ANEKTPUUYECKUX CHUCTEMAX)
BXOJIUT B 00pa30BaTeNbHYI0 IPOrpaMMy BhICIIEr0 00pa30BaHUs — Mporpammy OakajaBpuara 1o
HaMpaBJIeHUIO MOATOTOBKY/ crieranbHOCTH 13.03.02 «DneKTposHepreTuka 1 MEKTPOTEXHUKAY
HarnpaBiaeHHOCTH «L{udpoBas sneprerrkay. Jucuumimna peanusyercs kadenpoit «Ne32».

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

OIIK-4 «CriocobeH HCIOJIb30BaTh METOJIbI aHAIM3a M MOJAETUPOBAHHUS AIIEKTPUUECKUX
Hernen U AIEKTPUUYECKUX MAIIUH

[IK-5 «CrocoGeH MpoBOAWTH aHAIMU3 M KOHTPOJb MapaMEeTPOB M YCIOBUU pPabOThI
OT/IENIbHBIX KOMIIOHEHTOB 3JIEKTPOIHEPTETUUECKON CUCTEMbBI

CopepxaHue JUCHUIUIMHBI OXBAaThIBa€T KPYI BOIPOCOB, CBA3AHHBIX C OCBOCHUEM
CTYyJICHTaMM MAaTE€MAaTHYEeCKUX MOJEJIEeH pa3Ju4HbIX 3JIEMEHTOB 3JIEKTPOIHEPTreTUUECKOU
CUCTEMBI - CHHXPOHHBIX T€HEpaTOPOB, ACHHXPOHHBIX 3JIEKTPOABUTaTENeH, TpaHC(HOPMATOPOB U
Ip. - OTPaXAIIUX OCOOCHHOCTH TMEPEXOAHBIX IPOIECCOB B OATUX JJIEMEHTAX, METOIOB
WCCJICIOBAHMS TMEPEXOJHBIX IPOLECCOB, MPAKTUYECKUX METOJIOB pacdyeTa TOKOB KOPOTKOIO
3aMBIKaHUs, OCOOCHHOCTEH pacdyeToB TOKOB M HANPSDKEHHH MPU HECUMMETPHYHBIX KOPOTKHX
3aMBIKaHUAX ¥ 00phIBax (as.

[IpenogaBanue AUCHUILIMHBI TPEAYCMATPUBACT CICAYIOIMIHE (QOPMBI OpPraHU3AINN
yueOHOro mpoiiecca: JeKIUH, IPAKTHIECKHe 3aHATHS, JIabopaTOpHbIe paboThl, CAMOCTOSITENIbHAS
pabora cTyaeHTa, KOHCYJIbTallUH.

[IporpaMMo#l NHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOIHAS aTTECTAIUs B (hOpMe IK3aMEHA.

OO6masi TpyAOEMKOCTh OCBOEHUS AUCIHILTUHBI COCTaBIsAeT 4 3a4eTHBIX eAuHHIbI, 144
yaca.

SI3pIK 00yUYeHUs O JUCIHUILTUHE KPYCCKUIA.



1. IlepeudeHb MIaHUPYEMBIX PE3YIbTATOB OOYUYEHHUS 11O AUCHUIIIIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

enb AMCUMIUIUHBI COCTOUT B TOM, YTOOBI JaTh OyAYIIMM CHELHaTuCTaM B 00JIacTH
DIIEKTPOIHEPTETUKH TEOPETUUYCCKUE 3HAHUS U TPUBHUTH MPAKTUYECKHE HABBIKA aHAIH3a
Pa3IMYHBIX TEPEXOAHBIX MPOIECCOB KaK B SHEPreTHUYECKOM CcHUCTeMe B IeJIOM, TaKk U B
OT/ICJIbHBIX €€ JIEMEHTaX.

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

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS O JUCHIUTUIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AMCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETSHIMSIMU WM WX YacTaMu. KoMneTeHIMy U MHAWKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabmuna 1 — [lepeueHp KOMIETEHINN U UHAUKATOPOB UX JIOCTHKEHUS

Kareropus (rpynna) Konx n HaumeHoBaHue Konx 1 HauMeHOBaHME HHIUKATOpA
KOMIIETCHIIMU KOMIIETCHIIMH JOCTHKEHUS] KOMIIETEHIIUU

OIIK-4 CnocobeH
HUCIOJIL30BaTh METOIbI OIIK-4./1.2 ucnionb3yeT METOJbI pacyeTa
Ob61enpodeccnoHalibHble | aHAIU3a U MIEPEXO/IHBIX IIPOLIECCOB B

KOMITETEHIIIU MOJCIIUPOBAHUS ANEKTPUYECKUX IETSAX MIOCTOSTHHOTO U
ANEKTPUYECKHUX IETNeH U | IEPEeMEHHOT0 TOKa

ANEKTPUYECKUX MAIIIUH

[1K-5 Cnocoben
MIPOBOJIUTH AHAIU3 U
KoHTpoJib mapamerpoB u | [1K-5.J1.2 ananusupyer xapakrep

[TpodeccronanbHble yCIOBUH pabOThI IIPOTEKAaHUs IEPEXOIHBIX IPOLECCOB U
KOMIICTCHIIN OTACJIBbHBIX yCTOfI‘-IHBOCTI: PEKUMOB
KOMIIOHEHTOB AIIEKTPO3HEPIETUYECKON CUCTEMBI
AEKTPOIHEPreTUUECKOMN
CUCTEMBI

2. Mecro nucnuruiiHb B cTpykType OI1
JucuunnuHa MokeT 6a3upoBaThCS Ha 3HAHUSX, paHee MPHUOOPETEHHBIX 00yUYaIOITUMUCS

NP U3YICHHUH CIICTYIOIINX JUCIIATLINH:

- dusuka;

- DIeKTpU4ecKHe MalluHbl;

- DIIEeKTPOTEXHHKA.
3HaHMs, TIONlyYEHHBIE TMPH M3YYEHHH MaTepuala [JaHHOM [UCUMIUIMHBI, HMMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYCeHUE, TaK U MOT'YT HCIOIb30BATHCS MPU U3YUECHUU APYTUX TUCHUTUIINH:

- HagexxHOCTh 27eKTpOMEXaHUUECKUX U AIEKTPOIHEPTETUYECKUX CUCTEM M KOMILJIEKCOB;

- DnekTpocHabXeHue.

3. O0beM U TpYA0EeMKOCTh AUCHUIUINHBI
Jlanuble 00 o0meM oObeMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAEIbHBIX BHUIOB y4eOHOM
paboThI 1O TUCHUILIMHE (M paclpeielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh JIUCIUIIITMHbI

TpynoemMkocTs 1o
Bun yuebHo# paboThI Bcero ceMecTpam
Ne8
1 2 3




Oowan mpyooemKocmp oucCyunIuHbl, 4/ 144 4/ 144
3E/ (uac)
H3 Hux uacoe npakmuuecko no020moeKu 17 17
AyoumopHhuie 3anamus, BCETO vac. 51 51
B TOM YHCIJIE:

nexrun (JI), (gac) 17 17

npaktuyeckue/cemunapckue 3aastus  (113),

17 17

(dac)

naboparopusie padbotsl (JIP), (dac) 17 17

KypcoBoii mpoekT (padota) (KII, KP), (dac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) S/ S/
Buo npomesxcymounoi ammecmayuu: 3ader,
mudd. 3auger, sx3amen (3auer, udd. 3au, OK3. OK3.
OK3.*%*)

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH TUCIUILIMHEI IO pa3/enaM v BUAaM 3aHATHH.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh IPUBEIEHBI B TabmuIe 3.

Tabmuua 3 — Pazesnbl, TeMbl TUCIMILINHBI, UX TPYA0EMKOCTh

Paznensl, TEMBI TUCIUITIIHHBI Jlexunn | 113 (C3)) - JIP KII CPC
’ (dac) (dac) (uac) (dac) (qac)
Cemectp 6

Paznen 1. Obuue cBenenus 06
3JIEKTPOMArHUTHBIX TIEPEXOTHBIX MPOIIECCaX. 3 4 3 3
CocTaBcHHE CXEM 3aMCILCHHSL.

Paznen 2. Ilepexoanbie mporecchl B TpeXpazHbIX

OerAx, NOAKIKOYCHHBIX K HCTOUYHUKY 4 7 6 10
CUHYCOWTAJILHOTO

HAIPSXKCHUA

Paznen 3. DnexkTpoMarHuTHBIE IEPEXOTHBIC 3 4 15

MMPONHECChI B SJICKTPUYCCKUX MAIIMHAX

Paznen 4. Metonb! pacueTa Toka TpexdasHOro
KOPOTKOTO 3aMbIKaHUS B HAYaIbHBINA U 4 3 4 12
IPOM3BOJILHBI MOMEHTHI BpEMEHHU

Pazpen 5. Ilepexoansie mporeccsl Ipu

HECUMMETPUYHBIX KOPOTKHX 3aMBIKaHUSIX U 3 3 17

o0OpbIBax ¢a3

Hroro B cemecTpe: 17 17 17 57
Hroro 17 17 17 0 57

[IpakTiyeckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0yJarolMMHUCS  OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymiei
npoeCCHOHATBHOM 1EeATEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprkanue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIHIE 4.

Ta6muma 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

HOMCp paszaciia HazBanue u COACPIKAaHUC PA3CJIOB U TCM JICKITUOHHBIX 3aHATUH
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OOme cBefeHUS 00 DIIEKTPOMATHUTHBIX MEPEXOMHBIX MpoIleccax.
CocraBienne cxeM 3amerneHus. OCHOBHbIC TOHSATHS. [IpHUUHHBI
BO3HMKHOBCHHS TIEPEXOMHBIX IMpOIieccoB. TpeOOBaHUS K pacueTam
MepexoaHbIX mporieccoB. OCHOBHBIC JOMYIIEHHs, TPUHUMACMbIC MPU
pacuerax. CocTaBlieHHE CXEM 3aMelleHMs. VICrob30BaHHE CHCTEMBI
OTHOCHUTEIBHBIX eauHUIl. CXeMbl 3aMelICHHS MHOr00OMOTOYHBIX
TpaHc(HOPMATOPOB U CJIBOCHHBIX PEAKTOPOB.

[lepexomupie mporecchl B Tpex(asHBIX IEMsX, MOAKIIOYEHHBIX K
WCTOYHUKY CHHYCOHMJAIBHOTO HampspkeHus. l[lepexomHsrii mporiecc
mpu  Tpexdasznmom koporkoMm 3ambikannd (K3) B memm  Ges
TpanchopmaropoB. Ymapaeli Tok K3. Mertogsl ompemeneHUs
yaapHoro ko3¢ ¢unuenta. OcoOOEHHOCTH MEPEXOAHOTO Mpolecca MpH
K3 B pasBerBneHHo# nenu. [lepexomHblil nmpoiecc Mpu BKIOYCHUU B
ceTh TpaHcopmaropa C PpPa3OMKHYTOH BTOPUYHOH OOMOTKOM.
INepexomusiii npornece pu K3 3a Tpancopmaropom.

ONEeKTpOMarHuTHBIE MEPEeXOJHBIE TPOIECCHl B 3IEKTPUUECKUX
MallpHax. MaTteMmaTuyeckas  MOJENb  CHHXPOHHOM  MAIMHBI,
OTpa)KaroIlasi  OCHOBHBIE  3aKOHOMEPHOCTH  3JICKTPOMArHUTHBIX
NEPEeXOAHBIX IMpoleccoB B MammuHe. JIuHeiHble npeoOpazoBaHus
IuddepeHInaNbHBIX YpaBHEHUH epexoqHoro mnpouecca. [lepexoansie
IpoLecChl B CHHXPOHHOH MalnHE 0e3 yuyeTa BIMAHUS JeMII(epHbIX
KOHTYpOB.  XapaKTepHUCTHUECKOE YpaBHEHHE W €ro  KOpHH.
[MocTosiHHBIE BpEeMEHHU 3aTyXaHWsi CBOOOJHBIX COCTAaBIISIOUIMX TOKOB.
Wzmenenne Ttoka sikopst mpu Tpexdasnom K3. BiusHme cucrembl
BO30YKJICHUSI Ha IEPEXOIHBIN Mpoliecc.

Metonpl pacueTa TOKa Tpex(a3HOTO KOPOTKOI'O 3aMBIKAaHUS B
HayaJbHbIA U MPOU3BOJIbHBI MOMEHTHI BpeMEHHU. Pacuer HayaabHOTO
3HAQUCHUS MEPUOANYECKON cocTaBisitomiel Toka K3 oT cuHXpoHHOH
MalifHbl 0e3 y4eTa W C Y4YeTOM BIHMSHHUSA JeMI(PEepHBIX KOHTYPOB.
BrrsHue acHHXPOHHBIX 3JEKTPOJBUTATENECH U KOMIIEKCHBIX Harpy30K
B HavyanbHbli MoMeHT K3. Pacuer mepuoanueckodl COCTaBISAIOLIEH
ToKa npu ynaneHHbIx K3. Pacuer nepuoguueckoil cocTapistolen Toka
TpexdazHoro K3 B mpow3BONBHBIA MOMEHT BpPEMEHH METOJIOM
TUMIOBBIX KPUBBIX M METOJOM CHOPSAMIIEHHBIX XapaKTCPUCTHK.
Oco0OeHHOCTH  pacyeToOB  TOKOB  KOPOTKOrO  3aMbIKaHHS B
JJIEKTPOyCTaHOBKaX HampspxeHueM a0 1000 B.

[epexoaHbie MPOIIECCHI TPU HECUMMETPHUYHBIX KOPOTKHX 3aMBIKaHUSIX
u oOpbBax (a3. YciioBHs, MPH KOTOPBIX JOMYyCTUMO TNPHUMEHEHHE
MeToAa CUMMETPUYHBIX COCTABJISIOLINX Uit aHanm3a
HECUMMETPHYHBIX PEXUMOB B Tpex(a3HbIX LEMsIX, COAEpKallux
CHHXPOHHble = MamuHbl. IlapameTpbl  3JEKTpUYECKMX  MAllWH,
TparcGopMaTopoB (aBTOTpaHCPOPMATOPOB), OOOOIMIEHHBIX HATPY30K,
BO3AYIIHBIX JIMHUHA 3JEKTpoliepeaady M Kabenedl MO OTHOLICHHIO K
TOKaM pa3HBIX IocienoBaTenbHocTe. [paHWuHbIE YCIOBHS H
OCHOBHBIC COOTHOIICHHUSI MEXIy CUMMETPHYHBIMH COCTABIISIONIMMH
TOKOB WM HampspDKeHWH Tpu HecuMMmeTpuuHBIX K3 m oOpsiBax ¢as.
BekropHble auarpamMMbl HanpsHKEHHH W TOKOB TMpPU HECHMMETPHSIX
pasHoro BuWAa. YYeT TPYINIbl COCJAWHEHHs TPaHCHOPMATOPOB
(aBTOTpaHCHOPMATOPOB) MPHU ONPEICICHUN TOKOB B Pa3HbIX BETBAX U
HaIlpSDKEHUI B IPOM3BOJIBHBIX TOUYKAX pacueTHOM cxeMsbl. IIpaBuio
OKBUBAJIEHTHOCTH  TOKa  NPSAMOH  IOCIEIOBAaTEIbHOCTH  MpHU
HECHMMETPHUYHBIX PEeXKHMax W ero ucmnosib3oBaHue. KomIiuiekcHbie
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pa3Horo Buja.

CXCMbI 3aMCIICHMUA. CpaBHeHI/IG TOKOB IIpU HCCUMMCTPUYHBIX K3

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS

Tembl NpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TA0IHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHsATHs U UX TPYJAOEMKOCTb

N3 aux Ne
Ne . Popmbr Tpynoemxo MPAaKTUYECKOM | pazaena
i Tembl IPaKTHYECKUX 3aHATUI MPaKTHYCCKUX CTb, HOATOTOBKH, | Tuem
3aHSATHH (dac) (1ac) LHEL
Cemectp 6
1 | Hawamehele  ycmosust — npu | VIHTepakTuBHAs 4 4 1
pacuere MIEPEXOTHBIX
IIPOIIECCOB.
2 | YcranosuBmuecs HNuTepakTuBHAs 4 4 2
XapaKTePUCTHKU  IMEPEXOIHBIX
MIPOLIECCOB.
3 | Anamus OCHOBHBIX | VIHTepaKTUBHAS 3 3 2
XapaKTEPUCTHK MEPEXOTHBIX
npoueccoB. Pacuer ynmapHoro
TOKa KOPOTKOTO 3aMBIKaHHUSI.
4 | Cucrema OTHOCHTENbHBIX | VHTEpakTUBHAsA 3 3 4
enuauil. Cxembl 3aMelIeHUs U
WX MapaMeTphl.
6 | Pacuer nepruoauIeckoil | IHTepakTHBHAs 3 3 S
COCTABJISIFOLIEN TOKa JUIS
3aJJaHHOTO cirydast npu
HECUMMETPUYHBIX K.3. Pacuer
TOKOB HECHUMMETPUYHBIX K.3.
Bceero 17 17
4.4. JlabopaTopHbIE 3aHATHS
Tewmbl 1ab0opaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh MPUBEACHBI B TabHIIE .
Tabauna 6 — JlabopaTropHble 3aHSITHS U UX TPYJOEMKOCTh
N3 Hux No
Ne HaumenoBanue nabopaTtopHbix paboT TpynOeMKOCTS, | MPAKTHICCKOH | pasena
/1 (dac) IMOATOTOBKH, | DUCIIHAI
(gac) JIMHBI
Cemectp 6
1 | IlepexonHbie MpoOIECCHl B CETU C HCTOUHUKOM 3 1
0eCKOHeuyHOW MOIIHOCTH. BiusiHue Harpysku
Ha TOK K.3. [lycK YyCTaHOBKM Kak KOpPOTKOE
3aMbIKaHUE.
2 | IlepexomHbIe MPOIECCH] B CETH C HCTOYHUKOM 3 2
O6ecKOHeuyHOH MOIIIHOCTH. HauansHbie
YCIOBHSI TP aHAM3€  MEPEeXOIHBIX
IIPOIIECCOB.
3 | YcranoBuBmmecs XapaKTepUCTUKU 3 2
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NIEPEXO/IHBIX IpoleccoB. Pacuer ymapHOro
TOKAa KOPOTKOT'O 3aMbIKaHMSL.

4 | CucreMa OTHOCHUTEIBHBIX edguHUIl. CXeMBI 4 3
3aMenieHuss W ux napamerpbl. CrocoOs
npeoOpa3oBaHus CXeM 3aMeleHus. Bridop

apaMeTpoB TOKOOTPAaHUYMBAFOILIUX
PEAKTOPOB.
5 | I'pannunsie yCJIOBUS U BEKTOpHBIE 4 4

auarpaMmbl IIpu CUMMCTPHYHBIX K.3. Ananmz
TOKOB CUMMCTPHUYHLIX K.3.

Bcero 17

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHIITOITHEHUE KYPCOBOW PabOThI
VY4eOHBIM MJIAHOM HE IPEIYyCMOTPEHO

4.6. CamocrodarenbHas paboTa 00yJarouInxcs
Buiel caMocTosITeNbHOM pabOThI U €€ TPYJAOSMKOCTh ITPUBEICHBI B TAOIHUIE 7.

Tabnuna 7 — Bunbl caMmocTosaTenbHON pabOThI U €€ TPYAOEMKOCTh

o Bcero, | Cemectp 6,
Bua camocrositensHOM paboTh

qac qac
1 2 3
I/I3y‘IeHI/Ie TCOPCTUYCCKOI'O MaTCpurajia 20 20

nucuuriniel (TO)

PacuetHo-rpaduueckue 3ananus (PI'3) 26 26

[ToaroroBka K TEKyIeMy KOHTPOJIIO

ycneBaemoctu (TKY) 6 6
[ToaroroBka kK MpOMEKYTOUHOM 5 5
arrectanuu (I1A)

Bcero: 57 57

5. [lepedyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON paboThl 00y4aroImuXcs Mo JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITENIbHOM padOThl 00yYaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/1aHUI NpHBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp MevYaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3TaHUH

KomiuecTso 3k3eMInsIpoB B

UIg_I[_He(llj):[lgec bubnuorpapuyeckas ccpuika oubmiorexe

(KpOoMe 2JIEKTPOHHBIX IK3EMILISIPOB)
621.3 IlepexonHbie IIPOLIECCHI JUHENHON 5
A 86 IIEKTPUYECKON LIEMU CO COCPENOTOYEHHBIMU

napamerpamu. Henunelinsle nenu : ydeOHOe
nocoobue / b. A. Aprembe, H. B.
Pemernukona, /. B. lllummnakos ; C.-Iletep0.
roC. YH-T a’pOKOCM. MTPHOOPOCTPOCHUS. -
CIIb. : Uzn-Bo I'VAIL 2019. - 130 c. : puc. -
bubnwmorp.: c. 128 (6 Ha3p.). - ISBN 978-5-
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8088-1376-2

621.314 OnexTpuyeckue MamuHbl: TpaHcpopmaropsl 5)
C32 : yae6Hoe mocobue / b. H. Cepreenkos, B. M.
Kucene, H. A. Axwumona; pen. U. IL
Kompuios. - M. : Bercm. mxk., 1989. - 352 c. :
puc., Tabi., cxem. - bubmuorp.: ¢. 346 - 348
(30 nazB.) - Ilpeam. ykas. : c. 348 - 349. -
ISBN 5-06-000450-3

7. IlepeyeHb AMEKTPOHHBIX 0OPa30BATEIBHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEJIEKOMM YHUKAIIMOHHOH ceTu « IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIeKOMMYHUKAaMOHHON ceTu «MHTepHeT», HEOOXOAUMBIX Ui OCBOCHHUS TUCIUILIMHBI
npuBezieH B Tabnuue 9.

Tabmunma 9 — IlepedyeHb OJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIOHHO-
TEJEKOMMYHUKAIMOHHOU ceTu «HTepHET»

URL aapec HaumenoBanue
http://elemo.ru/ "Elemo" - HoBocTH, CTaThu, OpraHU3aIliy, OObSIBICHMUS, KATATIOT

CalToB.

http://31eKTpOTEeXHUUECKHIA- | DIEKTPOTEXHUIECKUH MOPTANI .p(h .DNEKTPOTEXHUIECKUI OPTA ISk
nopraia.pd/ ctyneHTtoB BY30B u unxxeHepon
http://www.electro-gid.ru/ | Iopran Electro-Gid.ru - DnekTpoHnKa u 31eKTpOTEXHHUKA.
http://www.elecab.ru/ "Dnekab" - CpaBOYHBIH OPTA MO DIIEKTPUKE, SHEPTETHKE U

nHXeHepuH. ClipaBOYHUK 3JIEKTPHKA, CIPABOYHHK SHEPTeTHKA,
HOpPMAaTUBHAs JOKYMEHTALUs B CBOOOIHOM JOCTYIIE, KAaTajIor
MPEINpUITHH, TOCKa O0BSBICHUH, TeHIEphI, CBOsI OaHEpHAs CETh.

http://netelectro.ru/ "NetElectro"- HoBocTH 21eKTPOTEXHUKH, KaTaaor GupM (Bce GUpMBI
OTCOPTHPOBAHBI KaK 110 an(aBUTy, TaK U [0 PETHOHAM ), TIPAC-THCTHI B
KaTajore obopyaoBanus. iMeeTcst 04eHb XOpOIIHii U YI00HbBIH KaTaaor
CCBUTOK. Bee CChUTKH B KaTaiore pacCOPTHPOBAHBI TI0 Pa3THIHBIM
TEMaTHYECKUM PYOPHUKaM.

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHIMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHMsI, HCIIONB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOECTICUeHUs TTpecTaBicH B Tadsmire 10.

Tabmuua 10— IlepedyeHb nporpaMMHOTo 00ecIIeYeHHMsI

No /1t HanmenoBanue

He npenycmorpeno

8.2. IlepeueHp MH()OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPoIiecca 1Mo JUCIUILTHHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabmuua 11— Ilepeyenb HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne /1t Hanmenosanue

He npenycmorpeno




9. MarepuanbHO-TeXHUYECKas 0a3a

CoctaB MaTepHambHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW s  OCYIIECTBIICHUS
00pa3zoBaTeNbHOIO MpoIiecca Mo JUCHUIIINHE, TIpecTaBieH B Taouiel 2.

Tabmuua 12 — CoctaB MaTepuaIbHO-TEXHHUYECKON 0a3bl

No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuu

n/n MaTepHaTbHO-TEXHUUECKOU Oa3bl (pu HEOOXOMMOCTH)
MynpTuMeauiiHas JEKUUOHHAS ayAUTOPHUS 21-18
KommnbroTepHslii Kinacc 31-04

10. Onenounble cpeaCcTBa AJIs MPOBEICHUS MPOMEKYTOUHOM aTTecTaluu
10.1. CocraB OLIEHOYHBIX CPEACTBAIS MPOBEACHUS MNPOMEXKYTOUYHOH aTTEeCTALUH
00yJaromuxcst Mo JUCIUIUIMHE pUBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLEHOUHBIX CPEACTB JUISL IPOBEJCHHUS POMEKYTOYHOHM aTTeCTalluu

Bua npomMeXyTo4HON aTTeCTaluu [IepedyeHp OLICHOUYHBIX CPEACTB

DK3aMeH

Cnucok BONpocoB K 3K3aMEHY;
TecThl.

10.2. B kadyecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabauie 14. B Teuenune cemecTpa MOXKET HUCIOJIb30BATHCS

100-0ayuipHass  mkaia

MO,HYHLHO'pefITHHFOBOfI CHCTCMBbI yHI/IBepCI/ITeTa, [mpaBujia

HCIIOJIBb30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJbHBIM HOPMAaTUBHBIM aKTOM

I'VAIL

Tabmuua 14 —Kpurepuu oLieHKH YpoBHS chOpPMHUPOBAHHOCTH KOMIETEHITHIH

OrieHKa KOMITETEHITUN

5-0ayuipHad mIKaia

XapakTepucTrka chOpMUPOBAHHBIX KOMITETEHIIMI

«OTIIMYHO»
(Ga4YTCHO»

— oOyyaromuiicss TIayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHHO U TPAMOTHO €T0 U3JIaraer;

— ONMHpasiCh Ha 3HAHHWS OCHOBHOM W JOMOJHUTEIHHOW IJIUTEpaTyphl,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESITEIIbHOCTHIO HAIPABJICHUS;

— yMeJio 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIQJICET CHCTEMOM CIIEMAIN3HUPOBAHHBIX IIOHITHIA.

«XOPOIIIO)»
«3aYTEHO»

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
MO0 CYIIECTBY W3JIaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOM
JUTEpaTypHl;

— HE J0IMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JIE€ATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MOJIOKEHHUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BIIQJICET CUCTEMOM CIICITHATN3UPOBAHHBIX TTOHSATHH.

«yZIOBJIETBOPUTEITHHOY
«BAYTEHO»

— o0yyaromuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYILIECTBY HM3JIaracT €ro, ONMpasCh Ha 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATYPBHI;

— JIOIyCKaeT HeCYLIECTBEHHbIE OIIMOKN 1 HETOUHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUs B NPAKTUYECKOM IPUMEHEHUW 3HAHUU
HallpaBJICHUS,

— c1ab0 apryMEeHTUpPYeT Hay4YHbIE MOJIOKEHHMS,
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

— 3arpyaHsieTcs B GOPMYJIUPOBAHUHU BBHIBOJOB M 0000IICHUH;
— YaCTHUYHO BJIAJICET CUCTEMOM CIIELIUATU3UPOBAHHBIX OHATUH.

MaTrepuana;
— JIONyCKaeT  CYIIECTBCHHBIE  OMMOKA W  HETOYHOCTH  IIpH
«HEYJIOBJICTBOPUTEIILHOY :
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HAIPaBIICHUY;
«HE 3aYTCHO»

— WCTBITHIBACT TPYAHOCTH B ITPAKTUUECKOM MPUMEHEHUH 3HAHHIA;
— HE MOXXET apryMEHTUPOBATh HAy4YHbIC MOJI0KEHUS,
— He GOpMYIUPYET BHIBOJOB U 000OIICHHIA.

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WIH UHbIE MaTEPHAIIBI.
Bompocsr 1yist 5k3ameHa npeacTaBieHsl B Tadbmume 15.

Tabmuna 15 — Bonpocs! i SKk3aMeHa

Kon
Ne /it Ilepedyens BOIPOCOB ISl IK3aMeEHa
MHJMKATOpa

1 OcHOBHbIE IOHATHS 00 NEKTPOMArHUTHBIX U [IK-5.14.2
AEKTPOMEXAHUUYECKUX ITEPEXOJHBIX ITPOLIECCAX B
JNEKTPUYECKON CUCTEME

2 OcHOBHBIE BUIbI KOPOTKUX 3aMbIKaHU. OTHOCUTETbHAS IIK-5./1.2
BEPOSITHOCTh MX BOSHUKHOBEHHSI B DJICKTPHYECKUX CUCTEMAX

3 Kakue Buibl HapyeHus pexuma oTHocsaTes K npojgosbHoi u | TTIK-5.71.2
IIONEPEYHON HECUMMETPUHU

4 OCHOBHBIE IONYIIEHUS IIPU PACUYETE SIEKTPOMArHUTHBIX IK-5.]1.2
IIEPEXOIHBIX IIPOLIECCOB

S IIpeumyiecTBa 1 HEOCTATKH CUCTEMBI OTHOCUTEIIBHBIX [K-5.11.2
€UHUI 10 CPABHEHUIO C CUCTEMOM MMEHOBAHHBIX €IUHUIL

6 [Tpusenenue 3/1C u cONPOTUBICHUM 3JIEMEHTOB CXEMBI K [K-5.11.2
BbIOpaHHBIM OA3UCHBIM YCIOBUSIM

7 CocraBieHHEe CXEMBI 3aMEIIECHUS [IPU pacyeTe B MK-5./1.2
OTHOCUTEJNIbHBIX eTUHHUIAX. TOYHOe U MPUOINKEHHOE
[IPUBEJICHUE

8 CocraBiieHHEe CXEMBI 3aMEIICHUS [IPU pacyeTe B IK-5./1.2
MMEHOBAHHbBIX eAMHUIaX. TouHOE U NMPUOIMKEHHOE
[IPUBEJCHUE

9 [TpeoOpazoBaHue cXeM 3aMeIICHUS IK-5.]1.2

10 I[Tpouecc Tpexpa3Horo K.3. B HepazseTBiaeHHoM nenu. Kpussie | ITK-5.]1.2
M3MEHEHUS TOKA U €€ CJIararouue

11 VYcnoBus, onpenesonne MakCUMaabHOE 3HaUEHUE IIK-5./1.2
anepuoIUYECKON COCTABIIAIOLIEH TOKA

12 YcnoBust BOSHUKHOBEHHS. MAKCUMyMa MIHOBEHHOI'O 3Ha4eHus | [1K-5.J1.2
IIOJIHOTO TOKA.
Y napHbIi TOK U yAapHbIi Ko dunmeHt

13 Onpenenenye SKBUBAJIEHTHON MOCTOSHHOM BpEMEHH IK-5.71.2
anepuoIMYECKON COCTABIISIOIIECH TOKA B Pa3BETBICHHOM LIETIH.

14 JlelicTByroIIME 3HAYEHHUSI TIOJIHBIX BEJIMYUH U UX OTIEIbHBIX IIK-5./1.2
cnararoux. OCHOBHbIE YITPOLIEHMUS.

15 Omnpenenenne ycTaHOBUBLIETOCs pexuma K.3. OCHOBHBIE MK-5./1.2
XapaKTEPUCTUKH U ITapaMeTPbl CHHXPOHHON MAalIMHBI.

16 Cxema 3aMelieHns HeIBHOMOMIOCHOM cuHXpoHHOU MamuHbl B | TTK-5.71.2

YCTAaHOBUBIICMCS PEKUME.
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BexTopHble AuarpaMMbl HESBHOIOIOCHBIX U SBHONOMIOCHBIX | [TK-5.71.2

17 CHHXPOHHBIX MaIlWH.

18 IIpuBeacHUE LIeH POTOpa K CTaTOPYy. I1K-5.]1.2
Kak yuuTbIBaeTcs B pacuerax BIUSHUE HArpy3KH Ha PEKUM IK-5.14.2

19 K.3.

20 PacdeT npu oTCYyTCTBMH aBTOMAaTUYECKOTO PETYJIUPOBAHUS IK-5.14.2
B0o30yx)acaus (APB). Bnusaue APB.
bajlanc MarHUTHBIX IOTOKOB CHHXPOHHOM MalIWHBI B MK-5.11.2

21 HOpPMaJIbHOM YCTaHOBUBLIEMCS PEKUME U B MOMEHT
BO3HMKHOBEHHS K.3.

22 ITepexoaubie D/1C u conporusnenue. Cxema 3amemennss CM | TT1K-5./1.2
0e3 neMidepHbIX KOHTYPOB B HaYaJIbHBII MOMEHT BHE3AITHOTO
HapyleHus pexuma. BektopHas quarpamma.

23 Caepxnepexoanbie DJIC u conporusienue. Cxema IK-5.11.2
3amerienuss CM ¢ gemmnepHbIME 0OMOTKaMH B HadaJIbHBIH
MOMEHT HapyIICHHsI peXrMa B ocsix 0 u . BekTopHas
Juarpamma.

24 CpaBHeHHE PEaKTUBHOCTEH CHHXPOHHON MAaIlIMHBIL. IK-5.11.2

25 XapakTepUCTHKA JIBUTATEJICH U HATPY3KH. IK-5.11.2
[IpakTHyeckuii pacyeT HaYaJIbHOT'O CBEPXIEPEXOIHOTO U IK-5.]1.2

26 yZ1apHOT'0 TOKOB MPH K.3., HECCHHXPOHHOM BKJIFOUEHUU
TE€HEPaTOPOB, IYCKE ABUTATENEH.

27 BreszanHoe k.3. CM 6e3 gemidepHbIX 00MOTOK. MK-5.J1.2

28 Brusinue u npuOJIMKeHHBIN y4eT JeMiepHbIX 0OMOTOK. IK-5.11.2

29 Bimsnue APB npu BHE3aITHOM K.3. T1K-5.]1.2
OcHoBHBIE NOMYLIEHNS IPU IPAKTHYECKUX MeToAax pacyera | [1K-5.71.2

30 K.3.

31 Paznuuns Mexay NpakKTHY€CKHUMUA METOJaMM. T1IK-5.]1.2
MeTox pacyeTHBIX ¥ THIOBBIX KpUBBIX. [lopsanok pacuera mo | [1K-5.71.2

32 0011eMy U3MEHEHHUIO.

ITopsimok pacuera 1o MHAMBUYAIbHOMY U3MEHEHHUIO. IK-5.11.2

33 [TpuOIMKSHHBIN YYeT CUCTEMBI.

34 YdeT aiaeKkTpoABUraTesie Mpyu pacyeTe TOKOB K.3. ITK-5.]1.2

35 Pacuer TOKOB K.3. B ceTsax mo 1000 B. T1K-5.]1.2
Beiciine rapMOHUKY IIPU HECUMMETPUYHOM PEXKUME [K-5.11.2

36 CUHXPOHHOH MAaIlIWHBI.

MeTo1 CUMMETPUYHBIX COCTABIISIOIINX IIPU pacueTe TOKOB IK-5.71.2

37 K.3.

38 ConpoTuBIEHUS JIEMEHTOB CXEMBbI JUIsl TOKOB 00paTHOW U MK-5./1.2
HYJIEBOM ITOCJIEIOBATEIbHOCTH.

39 CxeMBI OTIEIBHBIX TOCIEN0BATENLHOCTEN, ONpeIeIeHUE IK-5.11.2
pesyapTupyromux IJ1C u cConpoTHBICHHII.

40 I'paHn4HBIE YCI0BUSA, COOTHOLICHUSA MeX Ay cuMMeTpuunbivMu | [TK-5./1.2
COCTABJISIFOLIMMHU TOKOB U HAaIIPSKEHUH B MECTE MONEPEUHON
HECUMMETPUHU.

BexktopHbie guarpaMMbl TOKOB M HATPSIKEHUM 111 MecTa TIK-5./1.2

41 HECUMMETPHH.

KomrmuiekcHble cXeMbl 3aMeIleHus 1) pa3IuuHbIX BUIOB IK-5.71.2

42 MOTIEPEYHON HECUMMETPHH.

43 IIpaBuio SKBUBAJIEHTHOCTH IIPsAMOM nocuenosarenbHocty i | [TK-5.71.2
NIONEPEYHON HECUMMETPHH.

44 CpaBHEHME BUJIOB KOPOTKOTO 3aMbIKAHUSI. I1K-5.]1.2

45 IIpuMeHeHne pakTUYECKUX METOA0B K pacuery nepexoanoro | ITK-5./1.2
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Ipolrecca pu OAHOKPATHOM NONEPEYHON HECUMMETPUH.

46 OpnHoKpaTHAasi IPOJI0JIbHAST HECUMMETPHSL. IIK-5.11.2
FpaHHqHHe YCJIOBHs, COOTHOIICHUS MEKAY CHUMMETPUYHBIMA HK-S_I[_z

47 COCTAaBJIAIOIIMMHU TOKOB.

48 BekTopHbIe uarpaMMbl TOKOB B MECTE pa3phbiBa YUCTO MK-5.71.2
WHIYKTUBHOM IETH, KOMIUICKCHBIC CXEMBI 3aMEIICHHUS.

49 Crioco0bl ¥ TEXHUYECKUE CPEACTBA OTPAHUYCHHUS TOKOB K.3. MK-5.J1.2

50 KoopauHanus ypoBHEH TOKOB K.3. I1K-5./1.2

Bompocsr (3agaun) aiis 3aueta / qudd. 3auera npepcraBieHsl B Tabnuie 16.

Tabmuna 16 — Bonpocs! (3agaun) ams 3adera / audd. 3adyera
No /it [Tepedens BonpocoB (3amav) 11 3adeta / nudd. 3auera Koz
WHMKaTOpa

Y4eOHBIM IJIAHOM HE IPEIYCMOTPEHO

[lepeyenp TeMm [Uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI

MpeACTaBICHBI B Ta0mwmIe 17.

Tabmuua 17 — IlepeueHp TeM Jjisi KYPCOBOTO MPOSKTUPOBAHHSI/BHIIOTHEHHUSI KYPCOBOM paboThI

Ne n/mm .
KYpCOBOi1 pabOThI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MPOEKTUPOBAHUS/BBIMOIHEHUS

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

BOHpOCBI AJi1 IMPOBCACHUA HpOMe)KYTO‘IHOI\/JI arreécralliu B BHAC TCCTUPOBAHUA

MpeCTaBICHBI B Ta0nwuie 18.

Tabnuua 18 — IlpumepHblii iepeueHb BOIIPOCOB JJIsi TECTOB

Ne

w [TpumepHBIii TepeueHb BOMPOCOB IS TECTOB

Kon
WHJUKAaTOpa

1 Pa3BeTBieHHas AneKTpUYecKas LeNb MIPEACTaBIsET U3 ce0s TpU
napajuieJapHble BeTBU. Ha niepBoii paconokeHsl MoCaea0BaTeIbHO
COCIMHEHHBIC UeATbHBIN UCTOYHUK TTocTostHHOTO DJIC Hanpsbkenuem E
U pe3uctop conporusieHreM R. Ha BTopo#t - pe3sucTop conpoTUBIEHUEM
R u kimou. Ha Tpetbeli — uieanbHbIil eMKOCTHOM 37eMeHT eMKocTh C.
JlonmycTuM, B pe3ynbTaTe KOMMYTALMK KIK0Ya MOCIECIHUN OKa3aJics
pa3oMKHYTHIM. BriOepere BepHOe 3HaueHNe B OyKBEHHOM BUJIE
HaIIpsDKEHUS Ha TPETHEN BETBHU I1OCIIE 3aBEPLICHUS IIEPEXOIHOTO
rporecca.

OIIK-4

2 Ha ennHCTBEHHOU BETBU B HEPA3BETBIECHHOM AJIEKTPUUECKOM LIETIH
pacIoa0KeHbI UACATbHBIA HCTOYHUK MTOCTOSSHHOTO TOKA ¢ TOKOM J, 1Ba
pe3ucropa cConpoTUBIEHUEM R, KITr04, uaeanbHbIi HHAYKTUBHbBIN
3JIEMEHT UHAYKTUBHOCTHIO L. /lonmycTrMm, B pe3ynbTaTe KOMMYyTallluH
KJIF0Ua MOCJIEeIHUI oKa3aics 3aMKHYThIM. BriOepere BepHOE
YTBEPKJICHHUE JJISI HapaMeTPOB UIC€aTbHOTO MHAYKTUBHOTO JIEMEHTA
MOCIIe 3aBEpIICHHUs EPEXOIHOTO mporiecca B 1ienu. OTBeT 000CHYHTE.

OIIK-4

3 Y CTaHOBUTE COOTBETCTBUE MEXKIY BHIOM TEPEXOHOTO MPOIIEcca B IIEH
¢ ucTOYHUKOM TIocTostHHOTO D/IC ¥ THIIOM 3aBUCUMOCTH
paccMaTprUBaeMoro mapamMerpa OT BpeMEHH mpoliecca

OIIK-4

4 YcTaHoBuUTE OCIEA0BAaTEIbHOCTD IEHCTBUI npu pacqéTe MEepexXoaHOTO
mponecca BTOPOro nopaaka KiaCCUM4CCKUM METOIO0M.

OIIK-4

S Bam Ttpebyercs onucaTh pu3nyeckuii CMbICIT apaMeTpa CHHXPOHHOI, a
MMEHHO, JIEKTPUYECKON MAIIMHbI MHAYKTUBHOTO COITPOTUBIICHUS
IIPSIMOM ITOCJIEA0BATENBHOCTH 0 IPOJOIBHON OCH.

OIIK-4
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6 Bo BpeMs akcrieprMeHTa pa3BETBICHHAsS JIEKTPUUECKas LEelb [IK-5
MIPEACTABISIET U3 ce0s TpU MapasuiebHble BeTBU. Ha mepBoit
PacrosI0KeHbI [TOCIEA0BATEIBHO COEIMHEHHBIE NEAIbHBIN HCTOUHUK
nocrossaHoro DJIC nanpsxkenueM E u pesuctop conporusienueM R. Ha
BTOpOM - pe3uctop conporuBieHueM R u kinrou. Ha TpeTseit —
UJICJIbHBIM €eMKOCTHOM 3J1IeMEeHT eMKOoCTh C. [lonmycTuMm, B pe3yibTaTe
KOMMYTaIIUX KIF04Ya MOCIEeIHUN OKa3acsi pa30MKHYThIM. Beibepere
BEpHOE 3HaYeHHE B OyKBEHHOM BHJI€ TOKAa HAa TPEThel BETBU IMOCIIE
3aBEpUICHMSI IEPEXOAHOI0 IIpOLECCa.

7 VYcnoBus paccMaTpruBaeMoro 3KCrepuMenTa cieayrommue. Porop ITK-5
YeTHIPEXOOMOTOYHON CHHXPOHHOMN 3JIEKTPUYECKON MAITMHBI IPHUBOUTCS
BO BpallleHUE C OTJIIMYHON OT CUHXPOHHON CKOpocThi0. K 00MOTKE
BO30YKIEHUS pOTOpA IIPU 3TOM MOIKIIOYEH HCTOYHUK TOCTOSTHHOTO
OJIC. Toku u HanpspkeHus (Ha3bl a CTaTOpa U3MEPSIOTCS COOTBETCTBEHHO
amMIepMeTpoM u BosbTMETpoM. [lpu cuHxpoHu3anuu rpaguxkos
M3MEPEHUH MOTy4aeTcsl, YTO IPU MAKCUMYME U3MEPEHHOr0 TOKa
Ha0JII0aeTCsl MUHUMYM U3MEPEHHOTO HANPSHKEHUS, a IPU MUHUMYyMeE
M3MEPEHHOT0 TOKa — MAKCUMYM U3MEPEHHOT0 HanpsbkeHus. Kakue
COIIPOTHBIIEHUSI CUHXPOHHOM 3JIEKTPUUECKON MAIIMHBI MOYKHO
paccuuTaTh NPU UCHOJIH30BAHUH YKa3aHHBIX BeluyrH. OTBET 00OCHYIITE.

8 VYcTaHoBUTE COOTBETCTBUE MEXKAY PEXKMMOM Pa0OTHI 33/IaHHON [IK-5
CUHXPOHHOH JIEKTPHUUECKON MAIlIMHBI U IEPEXOIHBIM ITapaMeTPOM,
KOTOPBIA BO3MOKHO OIPEICIUTh B 3TOM PEXHUME.

9 YcTaHOBUTE MTOCIIEIOBATEILHOCTD ACHCTBUN IIPH aHAIIN3E T1IK-5
KOJIe0aTeIbHOTO MEPEXOTHOTO MPOoIecca BTOPOTO MOpsiIKa
KJIACCUYECKUM METOIOM.

10 Bam tpebyercs onucaTh yCIoBHsI SKCIIEPUMEHTA JJIsl ONIPEICIICHUS [IK-5
napamMeTpa CHHXPOHHOM 3JIEKTPUUYECKON MalllMHbl, 3 UMEHHO,
CUHXPOHHOTI'O COIIPOTUBIIEHUS MPSAMOM MOCIE10BATEIILHOCTH 110
IIPOJIOTIbHOM OCH.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCS 3a09HOU (hOPMBI
o0ydeHus, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIbHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PaOOT

He npenycmorpeno

10.4. MeTtoquveckre  MaTepUaibl,  ONPEACISAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHIUKATOPOB, XapaKTEpU3YIOUIUX JTanbl (OPMUPOBAHHUS KOMIETCHIIUN, COJIEp)KaTcs B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIONUX TOPSIOK U TPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOIIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTallii O00yJaronIuxcs
I'VAIL

11. Mertoauydeckue yKazaHus Uit 00YJIarOIIUXCs IO OCBOCHUIO TUCITUTIAHBI

11.1. Meroauueckue ykazaHMs s OOy4aromUXcs 10 OCBOEHHIO JIEKIIMOHHOTO
Marepuana

OcHOBHOE Ha3HAYeHME JEKIIMOHHOTO MaTepuajia — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
rmy0oOKoe M SICHOE H3JIOKEeHHEe y4eOHOro MaTepuana. Ha3HadeHme COBpEMEHHOW JIEKIUH B
paMKax JIUCIMIIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUHU
GyHIaMEHTANBPHBIX TPOOJEeM JUCHUIUIMHBI, METOJOB HAayJyHOTO ITO3HAHHS, HOBEWUIINX
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JOCTHD)KEHUI Hay4HOH MbIciM. B yueOHOM mporecce JIeKIusl BBIIOIHIET METOJO0JOIHUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOH o0siacTH 3HaHus, €€ mpoOseMbl, AAaeT LEeJIbHOE NPEACTaBIECHUE O AUCLUILIMHE,
IIOKa3bIBACT B3aUMOCBS3b C APYTMMU AUCLUIUIMHAMM.
[InanupyemMble pe3yabTaThl IPU OCBOEHUH 00yYaroIKUMCs JIEKIIMOHHOTO MaTepraa;
— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUH, YpPOBECHb
KOTOPBIX OINPEAEIAETCS LEJIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;
— TOJIy4€HHE OIbITa TBOPYECKOI pabOThl COBMECTHO C IPENOJaBaTEIEM;
— pa3BuTHe  NpPO(EeCCHOHAIBHO—JENOBBIX  KauecTB,  JIOOBM K  HIpPEIMETy
«OIJIEKTPOTEXHUKA» U CAMOCTOSATENBHOI'O TBOPYECKOTO MBIIIIJIEHUS.
— TOSBJICHUE MOTHBALIMH, HEOOXOAUMBIX JIJIsl CAMOCTOATEIBHOI paboThI;
— TOJIyueHHE 3HAaHUH O COBPEMEHHOM YpPOBHE Pa3BUTHS HAyKH M TEXHHUKH B 00JACTH
JIEKTPOTEXHUKHU U O MPOrHO3€ UX PAa3BUTUSA HA OJIMKaNIINE TOAbI;
— HayuyuTcs METOAMYECKH oOpalaTbiBaTh MaTepuasl (BBLACIATH IJIABHBIE MBICIU U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3IM4YHBIX
bopMynupoBKax);
— MOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOAMMBIX TEPMUHOB U MOHATHUI.
CrpyKTypa Ipe1oCcTaBieHUs JEKIIMOHHOIO MaTepuana:
- IIOJIy4YEeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHWM, YPOBEHb
KOTOPBIX OINPEAEIAETCS LEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;
- HOJIy4EeHHUE OIBbITAa TBOPUYECKON PabOThl COBMECTHO C MPENOAaBaTENIEM;
- pa3BuTHE MPO(heCCHOHATHLHO-AETOBBIX KayecTB, JIOOBU K IpeIMeTy U
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.
- HOSBJICHHE HEOOX0AMMOI0 UHTEpeCca, HEOOXOIUMOTr0 /ISl CAaMOCTOSTENbHOM paboThl;
- IIOJIy4eHUE 3HAHMM O COBPEMEHHOM YPOBHE pPa3BUTHS HAyKH M TEXHHKH U O
IPOTHO3€ UX pa3BUTHS Ha O>KaMIINE TO/IbI;
- HAY4YUThCS METOJIMYECKH o0pabaThiBaTh MarepHai (BbIICNATH IJIaBHbIE MBICIH U
II0JIO’KEHUS, IPUXOIUTh K KOHKPETHBIM ~ BBIBOJAM,  IIOBTOPSTH ~ MX B Pa3iIM4HBIX
dbopMynupoBKax);
- HOJy4EeHHE TOYHOTO TOHUMaHUS BCEX HEOOXOMMbIX TEPMUHOB U MOHITUH.

JIeKUMOHHBI MaTepual MOXXET COINpPOBOXKAATHCA JIEMOHCTpAlUEl ClIalIoB U
MCIIOJIb30BaHUEM Pa3/laTOYHOTO MaTepuayia Ipd  MPOBEAECHUH KOPOTKHUX JTUCKYCCHI

00 0COOCHHOCTSIX MPUMEHEHUS OT/AEIbHBIX TEMATHK MO AUCIUIIUHE.

11.2. Meroauueckue ykazaHHs ISl OOyYarOIIUXCS IO MPOXOXKICHHIO MPAKTHIECKUX
3aHATUH .

[IpakTueckoe 3aHATHE SBISETCS OAHOM M3 OCHOBHBIX ()OpPM OpraHu3aluMu y4eOHOTo
npoliecca, 3aKIIYaroiascs B BBITOJTHEHUN 00yUYaloIMMUCS O] PYKOBOJCTBOM IpenoaBaTess
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHUS HAYYHO-TEOPETUYECKHMX OCHOB yueOHOM
JUCLUIUIMHBL, TpUOOpETEeHNs] YMEHUN M HaBBIKOB, OIbITA TBOPUECKON AEATEIbHOCTH.

Lesbto MPaKTUYECKOTO 3aHATHUS I 00yYaroIerocs sBiseTcs NPUBUTHE 00yJYaroIUMCs
YMEHMH U HaBBIKOB MPAKTUYECKOM IEATEIBHOCTH 110 U3y4aeMOU JTUCIUIUINHE.

[Tnanupyemble pe3yabTaThl IPU OCBOEHHH 00y4YarOIIUMCS MPAKTUYECKUX 3aHATUI:

— 3aKperuvieHue, YriayOJieHue, pacIIUpeHHe M JeTalu3alis 3HAaHWHA IpH pelleHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE T[I03HABATEJbHBIX CIHOCOOHOCTEH, CaMOCTOSTENbHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJIQJICHHE HOBBIMM METOJaMH M METOAMKAaMU H3YYeHHS KOHKPETHOM yueOHOMH
JUCLUIINHBL,

— BBIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHHUS] TOJTYYEHHBIX 3HAHUM JUIs
BBITIOJTHCHMS 33 TaHHI;
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— olecrneueHne palMOHAIBHOIO COYETaHMS KOJUIGKTMBHOM M MHIMBHIYaIbHOH (GopMm
o0OydeHusl.

TpeOoBaHus K MPOBEICHUIO PAKTHYCCKUX 3aHATUI

Ha npakTtuyeckux 3aHATHAX IPELYCMaTpPUBACTCA IIPOBEICHHUE PACdETOB II0 TEMATHKaM
JMCIUIUIANHBI, OOCYXX/JIEHHE BapHAHTOB PEIICHHsS pPAacCMaTpUBACMOW mpoOIeMbl M 3a/adH,
OLICHKA paliMOHAJIbHOCTU UCIIOJIb30BAHUA BBI6paHHOI‘O peuicHus.

11.3.Meroanueckue yKa3zaHus it 00y4aronuXcsl 0 BHIMOJTHEHHIO JTA0OPATOPHBIX padoT.

B xone BbImongHEHHS J1a0opaTOpPHBIX paboTa OO0yYaromMiics [OJDKEH YIIIyOUTbh H
3aKpENUTh 3HAHUSA, NMPAKTUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHOW METOJIMKONM M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJU(UKAMOHHON XapaKTepUCTUKON 00ydaromerocs.
BrimonHnenue m1adopaTopHbIX padOT COCTOMT U3 AKCIEPUMEHTATBHO-TIPAKTHYECKOH, pacdyeTHO-
AHAJIMTHYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

Brimonnenue 51abopaTopHBIX pabOT OO0YYarOIIUMCS SIBIISICTCSI HEOTHEMIJIEMOM YacTbhiO
U3YYEHUS JUCUUIUIMHBI, OINpeAeNsieMod y4eOHbIM IUIAaHOM U OTHOCUTCS K CpPEICTBaM,
00€CTIeYNBAIOIIUM PEIICHUE CIETYIONNX OCHOBHBIX 33]a4 y 00y4aromerocs:

— TpHOOpETEHHE HABBIKOB HCCJICIOBAHUS IPOIECCOB, SBJICHUH W OOBEKTOB, M3y4aeMBIX B
pamMKax JTaHHOW TUCIUILINHBI,

— 3aKperUieHHe, Pa3BUTHE U JeTaln3alus TEOPETUUECKUX 3HAHUH, MOTYYSHHBIX Ha JICKIHIX;

— TONy4yeHHUe HOBOUM MHGPOPMAIUH 110 U3Y4aeMOU TUCIUIUINHE;

— TIpuoOpeTeHHEe HaBBIKOB CaMOCTOSITENBHOM paboThl ¢ jJabopaTopHbIM 000pyAOBaHUEM U
npudopamu.

[TonpoOHBIE MeTOAMYECKHE YyKa3aHUS MO MPOXOXKIEHUIO JabopaTopHBIX paboT
MIPUBE/ICHBI B!

1. Teoperndeckne OCHOBBI JJIEKTPOTEXHUKU : JsabopaTopHblii npaktukym / C. H.
bapmunackuii, B. JI. Kocymun ; pen. A. A. Edumon ; C.-Ilerepd. roc. yH-T a’dpOKOCM.
npubOpOCTpOCHHUS. - DNEKTPOH. TekcToBbIe fnaH. - CII6. : M3a-so I'YAIL 2015. - 182 c.

11.4. Metoauueckue yKazaHus sl 0OY4arOIIKUXCS MO MPOXOXKACHUIO CaMOCTOSATEIbHON
paboThI

B xone BbIMOMHEHUSI CaMOCTOSITEIBHOW PabOThI, OOYJAIOIINICS BBIMOIHSIET paboTy 1O
3aJJaHUI0 ¥ IPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

B mporecce BBIMOJHEHHUSI CaMOCTOSATENBHOM palboThl, y oOydaroummxcss (popMHpyeTcs
1enecoo0pasHoe IIaHUpOBaHUE pabovero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHHS
U HaBBIKM B YCBOGHHWU M CHUCTEMaTH3allMM NPUOOpeTaeMbIX 3HAHUHM, 00ecreunBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YEeHMs, NOMOIaeT TMOJYyYUTh HABBIKM IOBBIIIECHUS
npo¢eCcCHOHATBHOIO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMM,  HAMpaBSIIOIIMMH  CaMOCTOSTEIbHYIO  paloTy
00yyaromuxcs ABJISIOTCS yueOHO-METOIMUEeCKU MaTepual 1o JUCIUILIMHE.

B Teuenue kypca oOydaromuiics JOJKEH CaMOCTOSATENbHO Oosiee TiIyOOKO H3YyUUTh
TEOPETUYECKUI MaTepuall IHUCLUUIUIMHBI C HCIOJb30BAaHUEM OCHOBHOM M JIONOJIHUTEIBHOU
JUTEepaTypel. A TakkKe CaMOCTOATEIbHO MOATOTOBUTHCA K MPOXOXKIACHUIO MPOMEKYTOUHON
aTTecTalluy Mo AUCUUILIMHE B (hopMe 3K3aMeHa.

11.5. MeTtoauueckne yKazaHusl [UIsI OOYYAarOIIMXCS TIO0 MPOXOXKICHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAeMOCTH.

Texymuit KOHTPOIb YCIEBAEMOCTH TMPEAYyCMaTpPUBAeT KOHTPOJIb KadecTBa 3HaHUUN
00yJarOIUXCsl, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IIeJIbI0 OICHUBAHMS X0JIa OCBOCHUS
IUCIHTIINHEL
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IIpy  TekymeM  KOHTpoJie  YCIEBAa€MOCTH  MpenojiaBaTrelb  KOHTPOJHUPYET
CBOCBPEMEHHOCTh W MPABWIBHOCTh MPEACTABICHUS OTYETOB IO JabOpaTOpHBIM paboTam u
JOMAIITHUM pacyeTHbIM 3a/laHHsAM, a TakXKe OLEHUBAeT 3HAHHUS 10 MPEACTABIIEMOMY
Marepuany. [Ipu oneHke Tekyliell ycrneBaeMOCTH CTYJIEHTOB Ha «XOPOILIO» U «OTJIIMYHO» OHU
npu 100% nocemaeMocT JIEKUUMH MOT'YT MOJIYYUTh COOTBETCTBYIOIIYIO OLIEHKY CBOMX 3HAHUU,
MOKa3aHHBIX NPHU TEKYIIEM KOHTPOJIE YCIEBAEMOCTH, IPU TNPOBEICHUHU ITPOMEKYTOUHOM
aTTeCTallUU.

11.6. MeToauyeckue yKa3zaHUs I OOyYarOUIUXCS MO MPOXOXKIACHHUIO MPOMEKYTOUHOMN
aTTeCTallUH.

IIpomexxyrouHas  arTectanus  OOydYalOMIUXCS — MPeaycMaTpuBaeT  OLICHUBAHHE
MPOMEKYTOUHBIX U OKOHYATEIHHBIX PE3yJIbTaTOB 00y4YeHHs o auciuiumae. OHa BKIIOYAET B
cebs:

— 9K3aMeH — (opma OLEHKM 3HaHWH, IOJYYECHHBIX OOYYAMOIIUMCA B IIPOLECCE
W3YYCHHUS BCEH TUCIUILUIMHBI WJIM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIBHOUW PabOThI, CIIOCOOHOCTH
NPUMEHSTh WX JUIS PEHICHHUS MPAKTUYECKUX 3adad. JK3aMeH, KaK IPaBHIO, MPOBOJIUTCS B
MEPHOJ SK3aMCHAIIMOHHOM CECCHMM M 3aBEPIIACTCS AaTTECTALMOHHON OIICHKOM «OTIMYHOY,
«XOPOIII0Y», «YAOBIECTBOPUTEIBHOY, «HCYIOBICTBOPUTEITHHOY.

[IpoMexyTouHass aTTecTalds OIICHWBACTCSA 10 pe3yiIbTaTaM TEKYIIEro KOHTPOJIS
yCIieBaeMOCTH. B citydae, eciid CTYJIEHT 10 YBOKUTEIbHOW MPUYMHE HE BBIMOJIHUI TPEOOBAHHS
TEKYIIEr0 KOHTPOJsS, €My NPEIOCTABISETCS BO3MOXXHOCTh CHIaTh 33J0JDKCHHOCTH TIO
HpOMyIIeHHBIM TeMaM. DopMa MPOBECHHS TPOMEKYTOUHOM aTTECTAIIMH — ITMChMEHHAS.
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Jluct BHeceHUs U3MEHEHUH B pabouyio MporpaMmy JUCITUTLIMHbI

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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