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AHHOTaNINA

JucuumnuHa «OCHOBBI TEOPUHU IEPEXOAHBIX IPOLIECCOB U YCTOMYMBOCTH)» BXOAMUT B
o0pa3oBaTeNbHyI0 MPOrpamMMy BBICIIETO O0pa30BaHUS — MPOrpaMMy CIEHUAIUTETa IO
HampaBJIeHUIO0 MOAroToBkH/ crenuanbHocTH 13.05.02 «CrneunanbHble 3J€KTPOMEXaHUYECKHe
CHUCTEMBI» HAIIPaBJICHHOCTH «DJIEKTPOMEXAaHUYECKUE CHUCTEMBbl CIEHHAIBHBIX YCTPOWCTB U
uznenuity. lucuurmna peanusyercs kadeapoit «Ne32y.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBIITYCKHUKA CIIETYIOIIUX KOMIIETCHIIUHI!

I1IK-1 «CnocoOHOCT MPUHUMATh YYacTHE B NMPOCKTUPOBAHUM SJICKTPOTEXHUYECKHX U
3JIEKTPOIHEPreTUYECKUX  YCTPOMCTB, CHEUUAIBHBIX  JJEKTPOMEXAHMYECKUX CHCTEM B
COOTBETCTBUM C TEXHUYECKMM 33JaHHEM U HOPMATUBHO-TEXHUYECKON JOKYMEHTALMEH,
coOrofasi pa3Iu4HbIE TEXHUYECKHE, YHEProd(PeKTUBHBIE U IKOIOTUYECKUE TPEOOBAHUS

[TK-6 «CriocoGHOCTh MCIOIB30BATh TEXHUUECKUE CPENICTBA I U3MEPEHUS U KOHTPOJIS
OCHOBHBIX MTaPAMETPOB IJIEKTPOIHEPIETUUECKOTO U IJIEKTPOMEXAaHUUECKOTO 000y I0BAaHUS»

CopepxaHue IUCLUUIUIMHBI OXBAaThIBA€T KPYI BOIPOCOB, CBSI3aHHBIX C OCBOEHUEM
CTyICHTAaMM MAaTE€MAaTHYECKUX MOJEJIEeH pPa3Iu4HbIX 3JIEMEHTOB 3JIEKTPOIHEPIreTUYECKOU
CHCTEMBI - CHHXPOHHBIX T'€HEPAaTOPOB, ACHHXPOHHBIX JIEKTPOABHUTaTENeH, TpaHC(HOPMAaTOPOB U
Ip. - OTPaXalIIUX OCOOEHHOCTH TMEPEXOAHBIX MPOIECCOB B ATHUX JJIEMEHTAaX, METOJOB
UCCJIEIOBAHMS MEPEXOJHBIX IPOLECCOB, MPAKTUYECKUX METOJIOB pacdyera TOKOB KOPOTKOIO
3aMbIKaHUsl, OCOOCHHOCTEH pacdyeToB TOKOB M HAIPSHKEHUN MPH HECUMMETPHYHBIX KOPOTKHX
3aMBIKaHUSX ¥ 00pbIBax (has.

[IpenogaBanue AMCHUIUIMHBI MpEeAyCMAaTPUBAET cCieayromue (GopMbl OpraHU3aIHNH
yueOHOro mnpoiiecca: JeKINUH, IPaKTUYECKUE 3aHATHS, JJa0opaTOpHbIE pabOThl, CAMOCTOSITENIbHAS
paboTa cTy/ieHTa, KOHCYJIbTaIl|H.

[IporpaMMoil IUCHUIUIMHBI HPEIYCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJSA: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHASI aTTecTalus B (hopMe IK3aMeHa.

OO6miast TpyA0EMKOCTh OCBOCHHS JAMCIUIUIMHBI COCTaBIsET 4 3a4eTHBIX eauHulbl, 144
yaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. TlepedeHb MIIAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO AUCIUIUIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Llenp MUCHMIUIMHBI COCTOMT B TOM, YTOOBI JaTh OyAYIIUM CIEIHAIMCTaM B OOJacTH
DJIEKTPOIHEPTETUKH TEOPETUUYCCKUE 3HAHUS W TPUBHUTH [PAKTUYECKHEC HABBIKA aHAIH3a
pa3IMYHBIX TMEPEXOIHBIX MPOIECCOB KaK B DJHEPreTHYECKONW cHCTEME B IIEJIOM, TaK U B
OTACNbHBIX €€ DJIEMCHTAX.

1.2. JlucuumiuHa  BXOOUT B  COCTaB  4YacTd, (OPMUPYEMOH  ydacTHUKAMHU
00pa3zoBaTeNbHBIX OTHOIIICHUH, 00pa30BaTEIbHON MPOTrpaMMBbl BBICIIIETO 0Opa30BaHMs (ajiee —
OII BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3YJIBTATOB OOYUCHHSI IO TUCIMIUIMHE, COOTHECCHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbprare m3ydeHUs AUCHUILIMHBI OOYYaIONIMKICS JODKEH 007a1aTh CIEAYIOIIMMHI
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAUKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabnuna 1 — [lepeueHb KOMIETCHIIMN U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpynna) | Kon u HaumeHoBaHue Kon u HanMeHoBaHMe HHIMKATOpA
KOMITETCHIHT KOMIIETCHITMHT JOCTHXKEHHS] KOMIIETEHITUN

I1K-1 CrnocobHOCTE
MIPUHUMATH YYaCTHE B
[IPOCKTUPOBAHHUH
AIIEKTPOTEXHUICCKUX U
AIIEKTPOIHEPIETUUCCKUX
YCTPOMCTB,
CIIEIHAIbHBIX

[TpodeccuonanpHbie
KOMITETCHIINH

AIEKTPOMEXAHUUECKUX
CHUCTEM B COOTBETCTBHUU C
TEXHUYECKUM 3aJaHuEM
1 HOPMAaTHBHO-
TEXHUYECKON
JIOKYMEHTALUEH,
co0ro/1ast pa3InyHbIe
TEXHUYECKHUE,
sHeprodhHeKTUBHBIE U
AKOJIOTUYECKHE
TpeOOBaHUSs

[1K-1.3.1 3HaeT METOUKY ITPOBEACHHUS
pacyeToB CXEM U IapaMeTPOB JIEMEHTOB
000pyI0BaHUS; paCYETOB PEKUMOB PaOOTHI
00BbEKTOB MpOo(heCCHOHATBLHOM eI TSIIBHOCTH

[TpodeccronanbHbIe
KOMIICTCHIIN N

ITK-6 Croco6HOCTh
HCITOJIB30BaTh
TEXHUYECKHE CPEICTBA
JUTSE U3MEPEHUS U
KOHTPOJISI OCHOBHBIX
napamMeTpoB
AIIEKTPOIHEPTETUUECKOTO
nu
AIIEKTPOMEXAHUYECKOTO
000pyT0BaHUS

I1K-6.3.1 3HaeT 0COOEHHOCTH KCILTyaTalluu
000py10BaHUS B HOPMAJIbHbIX, aBAPUIHBIX U
ITOCJICABAPUMHBIX PEKUMAX

IT1K-6.Y.1 ymeeT npoBOIUTH KOHTPOJIb
PEKUMOB PaOOTHI TEXHOJIOTHIECKOTO
o0opynoBaHus; obecriedeHus: 0€30MacHOro
MIPOM3BOJICTBA

-  @usuka;

2. Mecro nuctuIuIHHEL B cTpykType OI1
JucuumnnuHa Oa3upyeTcss Ha 3HAHUSAX, paHee MPUOOPETeHHBIX CTYACHTAMH MpH
V3YYECHUU CIEAYIOIUX AUCIUTIIAH:

- DIIEKTpUYECKHE MAIIUHbI;
- DJEeKTPOTEXHHUKA.




3HaHMs, MOJIyYEHHBIE IPU H3YYEHMM MaTepuajna JaHHOW IUCHMIUIMHBL, MMEIOT Kak
CaMOCTOATCIIBHOC 3HAYCHUC, TAK U UCIIOJIB3YIOTCA ITPU U3YUCHUHN APYTUX OUCIUILINH
- HaneXHOCTb 3JIEeKTPOMEXaHUUECKUX U AIIEKTPOIHEPTETHUECKUX CUCTEM M KOMILIEKCOB;
— DnekTpocHa0KeHne 00HEKTOB OTPACITH

3. OO0BEM U TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEeM O0BbeMe JUCIUILUIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHUJOB Y4eOHOMH
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpam) IPeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYLOEMKOCTh IUCITUIITMHbI

TpynoemMKocTs 1o
Bun yuebnoit pabotbl Bcero ceMecTpam
Ne6
1 2 3
Oobwan mpyooemKkocmp OuCyuUnIUHbLL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuueckoii n0020MOo6KuU 34 34
AyoumopHhusie 3anamus, BCETo vac. ol ol
B TOM YHCIIC:
nexuuu (JI), (gac) 17 17
npakTudeckue/cemunapckue 3anatus  (I13), 17 17
(dac)
nabopaTtopHbie paboTsl (JIP), (uac) 17 17
KypcoBoi mpoekTt (pabota) (KII, KP), (4ac)
9K3aMeH, (Jac) 36 36
CamocmoamenvHnas paboma, Bcero (4ac) S7 S7
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3. OK3.
OK3.**)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJIO0EMKOCTH JUCIHUILTHHBI MO pa3/eiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIINHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Ta6n1/1ua 3 Pa3,[[eJ'IBI, TEMbI JUCHUIJIMHBI, UX TPYAOCMKOCTDb

Paznensl, TEMBI TUCIUITIIMHBI Jlexuma | 113 (C3) - JIP KII CPC
’ (dac) (dac) (uac) (dac) (gac)
Cemectp 6

Paznen 1. OOmue ceenenust 00
AJIEKTPOMAarHUTHBIX MEPEXOHBIX MPOIIECCaX. 3 4 3 3
CocTaBieHHE CXEM 3aMellEeHUsl.

Paznien 2. Ilepexoanble mporecchl B TpeXxpa3zHbIX

LEMAX, TOJKIIOYEHHBIX K UCTOUHHUKY 4 7 5 10
CHHYCOMIAJIbHOT'O

HaIpsHKEHUs

Paznen 3. DnexkrpoMarHuTHBIE IEPEXOAHBIE 3 4 15

MMPONCCChI B 3JICKTPUYCCKUX MAIIMHAX

Paznen 4. Metoapl pacyeTa Toka TpexhazHOTo
KOPOTKOTO 3aMbIKaHUS B HAYAJIbHBIN U 4 3 4 12
MPOU3BOJIBHBI MOMEHTHI BpEMEHU




Paznen 5. IlepexoaHbie poIecchl IpU

HECHMMETPUYHBIX KOPOTKUX 3aMbIKaHUSIX U 3 3 17

o0OpbIBax ¢as

HUroro B cemectpe: 17 17 17 57
Hroro 17 17 17 0 57

[IpakTuueckas

IIOATOTOBKa  3aK/IHOYacTCd B HCIOCPCACTBCHHOM  BBIIIOJIHCHHUHA

Oo0y4yaromMMHUCs  OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymiei
po¢eCCHOHATIBHON 1€ TEIbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Conep:xanue pa3esioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.

Tabmuua 4 — Copeprkanue pa3esoB U TEM JICKIMOHHOTO IHMKJIA

Howmep paznena

HaszBanue u conep:xanue pas3iesioB U TEM JICKLIMOHHBIX 3aHATHI

1

OOmue cBepeHUs 00 BIIEKTPOMArHHTHBIX MEPEXOMHBIX Ipoleccax.
CocraBnenne cxeMm 3amenieHus. OCHOBHbIC MOHSTHS. [IpUdnHBI
BO3HUKHOBCHHUS TEPEXOIHBIX MporieccoB. TpeboBaHus K pacdeTam
HEepPEeXOAHBIX TpoleccoB. OCHOBHBIC IOMYIICHHS, MPUHUMACMBbIC MPU
pacuerax. CocTaBieHnue cXeM 3aMelleHus. Mcnonp30BaHue CHCTEMBI
OTHOCHTENBHBIX eAuHHI. CXeMbl 3aMElICHHS MHOr0OOMOTOYHBIX
TpaHchOpPMaTOPOB M CIABOCHHBIX PEAKTOPOB.

[lepexomupie mporiecchl B Tpex¢a3HBIX IEMsX, MOAKIIOYEHHBIX K
WUCTOYHUKY CHHYCOHWJAIBHOTO HampsbkeHus. l[lepexomHerid mporiecc
npu TpexdazHom KoporkoM 3amblkanuun (K3) B menm  6e3
TpancopmaropoB. VYnaapueiii Tok K3. MeToapl onpeneiacHus
yaapHoro ko3ddummenta. OCOOCHHOCTH NEPEXOAHOTO IMpoiecca Mpu
K3 B pa3BerBnennoit nenu. I[lepexonnsiil nmpouecc mpyu BKIIOYEHUH B
ceTh TpaHcopmaropa ¢ PpPa3OMKHYTOH BTOPUYHOH OOMOTKOM.
INepexomuniii nporece mpu K3 3a Tpancopmaropom.

ONEKTPOMarHuTHBIE MEPEXOAHBIE TPOLECCHl B 3IEKTPHUECKUX
MallpHax. MaTeMmaThyeckass MOJAENb  CHHXPOHHOM  MAallMHBI,
OTpa’karoliasi  OCHOBHBIE  3aKOHOMEPHOCTH  3JIEKTPOMArHUTHBIX
MEPEeXOAHBIX IMpoleccoB B MammHe. JIuHeiHble npeoOpazoBaHUs
IuddepeHInaNbHBIX YpaBHEHUH TepexoqHoro npouecca. [lepexoansie
MpoIecchl B CHHXPOHHOW MallnHe 0e3 ydyeTa BIMSHUS JieMI(epHbIX
KOHTYpPOB.  XapakTepHUCTUUYECKOE YpaBHEHME U €ro  KOpHH.
[MocTosiHHBIE BpEeMEHHU 3aTyXaHWsi CBOOOJHBIX COCTABIISIONIMX TOKOB.
Wzmenenne Ttoka sikopst mpu Tpexdasnom K3. BimsHme cucrembl
BO30YK/ICHUsI Ha IEPEXOJIHBIN Mpoliecc.

Mertonpl pacdyera TOKa Tpex(a3HOro KOPOTKOTO 3aMblKaHHs B
HayaJbHBIA M MIPOU3BOJILHBI MOMEHTHI BpeMeHU. Pacuer HayambHOTrO
3HAQUECHUsI MEepUOANYECKON cocTaBisitoniel Toka K3 oT cuHXpoHHOU
MallMHBl 0€3 y4yeTa W C y4eTOM BIMSHHS JeMI(EpHBIX KOHTYPOB.
BnusiHue acHHXPOHHBIX AIEKTPOJBUTATEIEH U KOMIUIEKCHBIX Harpy3ok
B HauanbHbII MoMeHT K3. Pacuer nepuoanueckoil cocTaBistomien
ToKa nipu ynaneHnbix K3. PacueT nepuoaudeckoii coCcTaBIAOmeEn ToKa
Tpexdazaoro K3 B mpow3BONBHBIA MOMEHT BpPEMEHH METOJOM
TUTIOBBIX KPHUBBIX M METOAOM CIHPSIMIIEHHBIX XapaKTEPUCTHK.
Oco0eHHOCTH  pacdyeToB  TOKOB  KOPOTKOTO  3aMBIKaHHA B
AJIEKTPOYCTaHOBKax HampspkeHrneM 1o 1000 B.

HCpeXO,Z[HBIe MpoucCChl NpU HCCUMMCTPUYHBIX KOPOTKUX 3dMbIKaHUAX

6




n oOpbBax (a3. YciioBHsA, MpH KOTOPBIX IOMYCTUMO TPHUMEHEHHE

METOoaa CUMMCTPUYIHBIX COCTaBJIAIOIINX JJIsL aHajJIu3a
HCCUMMCTPHUYHBIX PCKHUMOB B TpCX(ba3HI)IX Oemax, CoacpKaumumux
CUHXPOHHBIC MalllrHbI. Hap aMCTPhbI QJICKTPUYCCKUX MalllnH,

TpancopmMaTopoB (aBTOTpaHCHOPMATOPOB), OOOOIICHHBIX HArPY30K,
BO3IYIIHBIX JIMHUW 3JCKTpoIepenad W Kadelield MO OTHOIICHUIO K
TOKaM pasHbIX IOCIeN0oBaTeNbHOCTeH. [ paHWYHBIE YCIOBUS H
OCHOBHBIC COOTHOIICHHUSI MEXIY CHMMETPHUYHBIMH COCTABIISIOLIIMU
TOKOB W HaIpsDKEHUH TP HecMMMeTpuuHBIX K3 m o0peiBax (as.
BekTopHble auarpaMMbl HanpsDKEHHH M TOKOB TMPH HECUMMETPHUSX
pasHoro BuAa. Y4YeT TPYNIbl COCJAWHEHHsS TPaHCHOPMATOPOB
(aBTOTpaHChOPMATOPOB) TIPH OINPEACIICHUHA TOKOB B Pa3HBIX BETBIX H
HanpsOKEHUI B MPOW3BOJIBHBIX TOYKaX pacueTHOW cxembl. [IpaBuiio
OKBUBAJICHTHOCTH  TOKAa  MPSAMOW  TOCJIEIOBATCIBHOCTH  MPH
HECUMMETPUYHBIX PEKHMax W €ro HCIoJib3oBaHue. KoMILIeKCHbIC
cxembl 3amenieHus. CpaBHCHHME TOKOB MpH HecMMMeETpuuHBIX K3
pasHoro BHJA.

4.3. TlpakTtuueckue (CeMHUHAPCKUE) 3aHATHS
Tembl IpakTHUECKUX 3aHATHH U UX TPYJOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHs U UX TPYJOEMKOCTb

M3 Hux Ne
No . Popmbl Tpynoemko MPaKTUYECKOM | pa3ena
i TeMbl IPaKTHYECKUX 3aHATHI MPAKTHYECKUX CTh, HOATOTOBKH, | qem
3aHATUN (gac) (uac) HHEL
Cemectp 6
1 | Havanmeuele  ycmoBus  mpu | VIHTepakTuBHAas 4 4 1
pacudere MePEXO0THBIX
MIPOILIECCOB.
2 | YcranosuBimecs HNurepakTuBHAs 4 4 2
XapaKTePUCTHKU  TEPEXOJHBIX
MIPOLIECCOB.
3 AnBamuz OCHOBHBIX HNuTepakTrBHAS 3 3 2
XapaKTePUCTHK MIEPEXOTHBIX
nporeccoB. Pacuer ymapHoro
TOKa KOPOTKOTO 3aMbIKaHUSI.
4 | Cucrema OTHOCHUTENBHBIX | VIHTepakTHBHAs 3 3 4
equnni. CxeMbl 3aMeleHus U
WX ITapaMeTpPHI.
6 | Pacuer nepruoau4eckoi | HTepakTHBHAs 3 3 5
COCTAaBJISIOIICH TOKa IS
3aJJaHHOTO cirydast npu
HECUMMETPUYHBIX K.3. Pacuer
TOKOB HECHUMMETPUYHBIX K.3.
Bcero 17 17

4.4. JlabopatopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBEICHBI B TaOIuIIE 6.




Ta6mmia 6 — JlabopaTopHbIe 3aHITHS M X TPYJOEMKOCTh

W3 Hux Ne
Ne HaumenoBaHue 1a60paTopHBIX paboT TpyAOCMKOCT®, | NPAKTHHECKOH | pasaciia
/o (dac) MOJATOTOBKH, | JMCIIHI
(dac) JIUHBI
Cemectp 6
1 | IlepexonHble mpoLECCHl B CETU ¢ UCTOUHUKOM 3 3 1
0eCKOHEeUHON MOIHOCTH. BinsHue Harpysku
Ha TOK K.3. IlycK yCTaHOBKM Kak KOpPOTKOE
3aMbIKaHHUE.
2 | IlepexonHble MPOLIECCHI B CETH C HICTOUHUKOM 3 3 2
OECKOHEUYHOH MOIITHOCTH. HauvanrnHbie
yCIOBHUA  TpPH  aHaJdW3€  IEePEXOAHBIX
IIPOLIECCOB.
3 | YcranoBuBmInecs XapaKTePUCTUKU 3 3 2
NepexoaHbIX MpoleccoB. Pacuer ynapHoro
TOKAa KOPOTKOTO 3aMbIKaHHSL.
4 | CucreMa OTHOCHUTENbHBIX e€auHUL. CXeMbl 4 4 3
3aMemieHuss W ux mnapamerpsl. CrocoObl
npeoOpa3oBaHusl CXeM 3amenieHus. Bridop
apaMeTpoB TOKOOT PAHUYHBAFOIIINX
PEaKTOpPOB.
5 | I'pannunsle yCJIOBUS U BEKTOpPHBIE 4 4 4
JMarpaMMbl TP CUMMETPUYHBIX K.3. AHAIN3
TOKOB CUMMETPHYHBIX K.3.
Bcero 17 17

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KyPCOBOU PabOTHI

V4eOHBIM IJIAaHOM HE npeaAyCMOTPCHO

4.6. CamocrodrenbHas paboTa 00y4aronmxcs
Bunel camocTosiTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEIEHBI B TabuLe 7.

Tabauna 7 — Busbl caMmocToATeIbHON pabOThI U €€ TPYAOEMKOCTh

. Bcero, | Cemectp 6,
Bun camocrositensHO# paboTh
qac qac
1 2 3
W3ydeHne TeopeTHuecKoro MmaTepuania
20 20
qucturaHbl (TO)
Pacuerno-rpaduueckue 3ananus (PI'3) 26 26
IToaroToBKa K TEKYIIEMY KOHTPOJIIIO 6 6
ycneBaemoctu (TKY)
IToaroToBka K MpOMEKYTOYHOU 5 5
arrectanuu (I1A)
Bcero: o7 o7

5. IlepeueHb yueOHO-METOINYECKOTO OOECIICUEHUS
JUISL CAMOCTOSTEITLHON PabOThI 00YUYAIOIINUXCS TT0 AUCITUTUTHHE (MOTYJTIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl ISl CaMOCTOSITENbHOW paboThl 00yJaromuxcs yKa3aHbl B
. 7-11.




6. IlepedeHb Me4aTHHIX M AIEKTPOHHBIX Y4EOHBIX U3TaHUH
[lepeuyeHb neUaTHBIX U 3JEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBeieH B TadauIle 8.
Ta6muma 8— [lepedeHp MevyaTHBIX M JIEKTPOHHBIX YUEOHBIX N3AAHUH

HIudp/
URL aapec

Komrguectso OK3EMILLIPOB B

bubnuorpaduyeckas ccpuika oubnmoTexe

(KpOMe JIEKTPOHHBIX IK3EMILISIPOB)

621.3 ITepexonHbie

A 86 IIEKTPUYECKON LIEMHU CO COCPENOTOYEHHBIMU

rmocooue /

8088-1376-2

napamerpamu. HenuHelHble 1ienu : yuyeOHOE
b. A. AprembeB, H. B.
Pemernukosa, /. B. [lIumnakos ; C.-Iletep0.
roc. YH-T a3pOKOCM. IPUOOPOCTPOCHUS. -
CIIb. : U3n-Bo I'VAIL 2019. - 130 c. : puc. -
bubmuorp.: c. 128 (6 nHass.). - ISBN 978-5-

IIPOLIECCHI JUHENHON 5)

621.314 DnekTpuueckre MamuHbl: Tpancpopmaropsl )

C32 : yae6Hoe mocobue / b. H. Cepreenkos, B. M.

Kucenes, H. A. Axwumona; pen. U. IL
Kompwuios. - M. : Bercm. mxk., 1989. - 352 c. :
puc., Tabi., cxem. - bubmuorp.: ¢. 346 - 348
(30 nazB.) - Ilpenm. ykas. : c. 348 - 349. -
ISBN 5-06-000450-3

7. IlepeyeHb IMEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
Ilepeuenn 9JIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcosB MH(}OpPMaLOHHO-
TEJIEeKOMMYHUKAaMOHHONW ceTn «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHS TUCIUILIMHBI

npuBezieH B Tabnmue 9.
Tabmuma 9 - Ilepeuens

JIEKTPOHHBIX 00pa30BaTENbHBIX PECYpCcoB HH()OPMAIMOHHO-

TEJIEKOMMYHUKAIMOHHOU ceTh «HTepHEeT»

URL anpec

HanmenoBanue

http://elemo.ru/

"Elemo" - HoBocTH, CTaThu, OpraHU3aIiiy, OObSIBICHMS, KATAIOT
CalTOB.

http://3neKTpoTeXHUYECKUIA-
noprtain.pd/

DJEeKTPOTEXHUUECKUH NOpTal .p¢h . DIEKTPOTEXHUIECKUI TOpTa IS
ctyneHToB BY30B u nnxxeHepoB

http://www.electro-gid.ru/

[Mopran Electro-Gid.ru - DinekTpoHHKa U AIEKTPOTEXHHUKA.

http://www.elecab.ru/

"Dnekab" - CripaBOYHBIH OPTAN MO AIIEKTPUKE, SHEPTETHKE U
nHxeHepun. ClipaBOYHHK 3JIEKTPHKA, CIPABOYHUK SHEPIeTHKA,
HOpPMAaTUBHAs JOKYMEHTAIUs B CBOOOIHOM JOCTYIIE, KAaTajaor
MPENPUITHH, T0CKa O0BSBICHUH, TeH IEpbI, CBOsI OaHEepHAs CETh.

http://netelectro.ru/

"NetElectro”- HoBoctu a5eKTpoTeXHUKH, Kataiaor Gpupm (Bce GupMsbI
OTCOPTHPOBAHBI KaK 10 aJ(aBUTy, TaK U 10 PETMOHAM), IPAC-JIUCTHI B
Karasore obopynosanusi. imeercst O4eHb XOPOLIMHA M yIOOHBIN KaTaior
CCBUIOK. Bce cchlTkM B KaTayiore pacCOpTUPOBAHBI IO Pa3IHYHBIM
TEMAaTHUYECKUM PYOpHKaM.

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEYCHHS, HCIIOIB3yeMOT0 TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepedeHs UCTIOIB3YEeMOT0 TPOrPAMMHOTO OOECTICUeHUs TTpeicTaBieH B Tadsmite 10.
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Ta6mmma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHUs

Ne i/t HaumenoBanmue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBbIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpoIiecca Mo AUCHUIIITHHE

[lepeyeHp HCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyenr HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNLHOrO MpoIiecca Mo AUCLUIUIMHE, TPEACTaBIIeH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

Ne HanmeHnoBaHue coCTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH )
1 | MynpTuMeauitHast TEKIMOHHAS ayAUTOPUS 21-18
KommbroTepHsIii Kiacce 31-04

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTEeCTAIlH
10.1. CocTaB OIICHOYHBIX CPEICTB/JIS TPOBEACHUS IPOMEKYTOUYHOH aTTECTalluu
oOyJaronuxcs o AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHHS MPOMEKYTOYHON aTTeCTaIluU

Bug HpOMC)KyTO‘-IHOﬁ aTTCCTallu Hepequb OILICHOYHLIX CPCACTB

OK3aMeH Crircok BOMpPOCOB K 9K3aMEHY;
TecTsl.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOEHU)
KOMITETEHIIMI OOYyJaloUIMMHCS TIPUMEHSETCS 5-0ajuibHasi MIKajla OLEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKajma ~ MOAYJIBHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEPCUTETa,  IpaBHiia
UCIIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 -Kpurepuu oLieHKH YpOBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0aiubHas mKana paKTep (bopep

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHai;

— YBEPEHHO, JIOTUYHO, I10CIIEI0BATEILHO U TPAMOTHO €0 M3J1araer;

— OMUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOH JIUTEPATYpHI,
TECHO MPHBS3BIBAECT YCBOSHHBIC HAYYHBIE MTOJIOKEHHS C IPAKTHYECKON
JeSITebHOCTHIO HAIIPABIICHHUS;

— yMeJi0 000CHOBBIBAET U ApTYMEHTUPYET BbIJIBUTAaEMbIE UM HJIEH;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— CBOOOIHO BJIJICET CUCTEMOM CIeUAIN3UPOBAHHBIX MOHITUH.

«OTIIMYHO»
(Ga4uTCHO»

10




O;[_Gél;j;{l; ?{Z‘;{Teuﬁzﬁm XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA
— 00y4Jaronuics TBEPI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
M0 CYIIECTBY W3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;
«OpOMION — HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH; }
— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C MPAKTHYECKOW JIE€ATEIbHOCTHIO
«GaYTEHOY
HATPaBIICHUS;
— apryMEHTUPYET HAYYHBIC TTOJIOKEHUS;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— BIIAJICET CHCTEMOM CIICIMAIM3UPOBAHHBIX TOHITHH.
— o0yyJaronuics yCBOWJI TOJIbBKO OCHOBHOM NPOTpaMMHBIA MaTepHua,
M0 CYNIECTBY HM3JIaraeT €ro, OMUpascCh HAa 3HAHUS TOJBKO OCHOBHOMU
JTUTEPATYPBI;
— JIOIYCKaeT HEeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;
«yIOBJICTBOPUTEIILHOY .
GATTOHOY — UCIIBITBIBACT 3aTPYAHEHUS B MPAKTUYECKOM NPUMEHEHUW 3HAHHUMA
HATPABIICHUS;
— cJ1ab0 apryMEHTHPYET HaydHBIC ITOJIOKCHHSI,
— 3aTpyAHsieTcs B (OpMyITUPOBaHUHU BBIBOJIOB M 0000IIEHUI;
— YaCTHUYHO BJIAJCET CUCTEMOM CIEIMAIM3UPOBAHHBIX OHSITHH.
— o0OyJaromuiicss HE YCBOWJI 3HAYUTEILHOM 4YacTH MPOrpaMMHOTO
MaTepuana;
— IONMyCKaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  IIpH
«HEYIOBJIETBOPUTEIIHLHO :
L 3AUICHOY PacCMOTPEHHH MPOOJIeM B KOHKPETHOM HAIpPaBIICHUH; )
— VCTIBITHIBACT TPYAHOCTH B MPAKTHYECKOM IMPUMEHEHUH 3HAHHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJOXKCHUS;
— He GOpMYIHPYET BEIBOJIOB M 0000IICHUI.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTSPHAIIBI.
Bormpocsl u1st 5k3aMeHa npe/cTaBieHbl B Tadauie 15.

Tab6muma 15 — Borpocsl i1 9k3aMeHa

Kon
Ne n/mt Ilepeuens BONpOCOB Ul dK3aMEHa
UHAMKATOpa

1 OcHOBHBIE IOHATHS 00 IEKTPOMArHUTHBIX U IK-1.3.1
AIIEKTPOMEXAHNYECKUX MEPEXOIHBIX MPOIECCax B
AIEKTPUYECKON CUCTEME

2 OcHoBHbIE BUBI KOPOTKUX 3aMbIKaHU. OTHOCUTEIbHAS IK-1.3.1
BEPOATHOCTh UX BO3ZHUKHOBEHHS B DJIEKTPUUYECKUX CUCTEMAX

3 Kakue Buzbpl HapymeHus pexuma oTHocarces K npononsHon - | 11K-1.3.1
NIONEPEYHON HECUMMETPUU

4 OcCHOBHBIE JOMYIICHUS NPH pacueTe DIICKTPOMArHUTHBIX T1IK-1.3.1
NIEPEXOIHBIX IIPOLIECCOB

S IIpeumyiecTBa 1 HETOCTATKH CHCTEMBI OTHOCHTEIIbHBIX [K-1.3.1
€AMHMIIL [10 CPAaBHEHUIO C CHCTEMOM MMEHOBAHHBIX €IMHHIL

6 [Tpusenenne 3/1C u CONPOTUBIEHUM 2JIEMEHTOB CXEMBI K IK-1.3.1
BbIOpPaHHBIM 0A3MCHBIM YCIOBUAM

7 CocraBiieHHEe CXEMBI 3aMEIIECHUS [IPU pacyeTe B IK-1.3.1
OTHOCHUTEIIbHBIX €AMHUIIAaX. TOUYHOE U MPUOIHMKEHHOE
IpUBE/ICHUE

8 CocTaBieHHe CXeMbl 3aMEILIEHUS [TPU PACUETE B T1K-1.3.1
MMEHOBAaHHBIX equHUIaX. TouHOoe U NpuOIMKEeHHOE
IIpUBE/ICHUE

9 [TpeoOpazoBaHue cXeM 3aMeIICHUS TIK-1.3.1

10 I[Tpornecc Tpexdasznoro k.3. B Hepa3peTBiaeHHO nenu. Kpussle | [TK-1.3.1
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N3MCHCHHA TOKA U €€ Cllararomuc

11 VYcaoBus, onpeaesionme MaKCuMaabHOE 3HAYECHHE IK-1.3.1
arepruoIMYECKON COCTaBIIIOIIEH TOKA

12 YcioBus BO3HUKHOBEHHUSI MAaKCHMyMa MTHOBEHHOTO 3HaueHus | [TK-1.3.1
MOJIHOTO TOKA.

Y IapHbIi TOK U yAapHbIA Ko ummeHt

13 Ornipezesienre SKBUBAJICHTHON TOCTOSIHHOW BPEMEHHU IK-1.3.1
aIepUOIUYECKON COCTABIIAIOIIECH TOKA B Pa3BETBICHHOM LIETIH.

14 JlelicTByIOIIME 3HAYEHHUS TTOJIHBIX BEJIMYMH U UX OTJEIbHBIX TIK-1.3.1
cnararoux. OCHOBHbIE YIIPOLIEHHUSI.

15 Ornpenenenne ycTaHOBUBILIErOcs pexuMa K.3. OCHOBHBIE IK-1.3.1
XapaKTEPUCTUKU U MapaMeTpbl CHHXPOHHOM MallIHHBbIL.

16 Cxema 3amenieHust HeIBHOMOJIIOCHOM CHHXpOHHOM Mamuubl B | [TK-1.3.1
YCTaHOBUBILEMCS PEKUME.

BeKTopHHe JuarpamMMbl HESIBHOIIOJIKOCHBIX M SIBHOIIOJIFOCHBIX T1K-1.3.1

17 CHHXPOHHBIX MAIlIHH.

18 [IpuBeneHue 1enu poTopa K CTaTopy. IK-1.3.1
Kak yunTeIBaeTcs B pacyeTax BJIHMSHHE HATPY3KH HA PEKUM T1K-1.3.1

19 K.3.

20 Pacuer npu 0TCYTCTBUM aBTOMATUYECKOI0 PETYIUPOBAHUS IIK-1.3.1
B0o30yx)aeuus (APB). Bnusnue APB.
baylaHc MarHUTHBIX IOTOKOB CUHXPOHHOM MalllVHbI B [IK-1.3.1

21 HOPMaJIbHOM YCTaHOBHUBIIEMCS PEKUME U B MOMEHT
BO3HUKHOBEHHUS K.3.

22 [epexonnsie DJIC u conporusienue. Cxema 3amenienus CM | TIK-1.3.1
0e3 peMripepHbIX KOHTYPOB B HAYAILHBII MOMEHT BHE3aITHOTO
HapylIeHUs pexkuMa. BekTopHas fuarpamma.

23 Caepxnepexonnbie J/1C u conporuienue. Cxema IIK-1.3.1
3amenienusi CM ¢ nemndepHbIMU 0OMOTKaMH B HAYaJIbHBIN
MOMEHT HapylIeHHsI pexxrmMa B ocsix 0 u . BektopHas
Juarpamma.

24 CpaBHeHHME PEaKTUBHOCTEN CHHXPOHHON MAIlIMHBI. ITK-1.3.1

25 XapakTepUCTUKA JBUTATENIEN U HATPY3KH. [1K-1.3.1
[TpakTHueckuii pacueT HauaabHOI'O CBEPXIIEPEXOAHOTO U [K-1.3.1

26 YIapHOTO TOKOB TIPH K.3., HECHHXPOHHOM BKJIFOUCHUH
TE€HEPATOPOB, MMYCKE JIBUTATEIIEH.

27 Buezannoe k.3. CM 6e3 gemndepHbIX 00MOTOK. ITK-1.3.1

28 Bnusinue v npubaukeHHbIN yueT geMndepHbIX 0OMOTOK. I1K-1.3.1

29 Biustnue APB npu BHE3anmHOM K.3. ITK-1.3.1
OcCHOBHBIE JOMYIICHUA IPH MPAKTHYICCKUX METOAaX pacyeTa T1IK-1.3.1

30 K.3.

31 Paznuuns Mexy NpakTUUYECKUMHU METOJAMU. TIK-1.3.1
Merton pacyeTHBIX U TUNOBBIX KpuBbIX. [lopsiaok pacuera mo | [1K-1.3.1

32 00IIEMY HU3MEHEHHUIO.

Hopsulox pacyeTra 110 MHAUBUAYaIbHOMY U3MCHCHUIO. T1K-1.3.1

33 [TpuOIMKEHHBIA YIeT CUCTEMBI.

34 YueT 35IeKTpoABUraTeNIeH PU pacueTe TOKOB K.3. IMK-1.3.1

35 Pacuer Toko0B K.3. B ceTax no 1000 B. TIK-1.3.1
Bricmine TapMOHHKH IIPH HECUMMETPUIHOM PEKUME T1IK-1.3.1

36 CUHXPOHHOH MaIllWHBI.

Metoa CMMMETPUYHBIX COCTABISIOMIMUX MTPU pacyeTe TOKOB IK-1.3.1

37 K.3.

38 ConpoTuBjIeHHsI 3JIEMEHTOB CXEMBbI JIJIsl TOKOB 00paTHON U [IK-1.3.1
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HYJIEBOI1 MOCJIEI0BATEIbHOCTH.

39 CxeMbl OTZIENIbHBIX MTOCIEA0BATEIbHOCTEM, ONpeIeTICHHE TIK-1.3.1
pesyabtupyromux 3C 1 conpoTUBICHUN.

40 I'paHnuHBIE yCI0BUS, COOTHOLIEHUS Mexay cumMeTrpuunbivu | [1K-1.3.1
COCTABJISIOIMMHU TOKOB U HaIIPSKEHUN B MECTE ITONIEPEUYHON
HECUMMETPHH.

BekTopHble AuarpaMMbl TOKOB U HaNpsHKEHUH 1Sl MecTa ITK-1.3.1

41 HECHMMETPHH.

KomruiekcHbie cXeMbl 3aMelleHus Ui Pa3InuHbIX BUIOB IK-1.3.1

42 MONEPEUYHON HECUMMETPHHU.

43 IIpaBuio SKBUBAJIEHTHOCTHU IIpsAMOM nocaenosarensHocty i | [1K-1.3.1
IIONIEPEYHON HECUMMETPHUHU.

44 CpaBHeHME BUJOB KOPOTKOTO 3aMbIKAHUS. I1K-1.3.1

45 [TpuMmeHeHne mpakTHUECKUX METOJOB K pacuery nepexognoro | [TK-1.3.1
polecca Npu OJHOKPATHOM MonepeyHor HECUMMETPHH.

46 OnHOKpaTHAas MPOJ0JIbHAS HECHMMETPHSI. I1K-1.3.1
FpaHHqHHe YCJIOBUS, COOTHOILICHUSA MEXKAY CUMMETpUYHbIMHU | [TK-1.3.1

47 COCTAaBIIAIOLIMMHUA TOKOB.

48 BekTopHbIe uarpaMMbl TOKOB B MECTE pa3phbiBa YUCTO IK-1.3.1
WHIYKTUBHOM 1ETH, KOMIUICKCHBIC CXEMBI 3aMEIICHHUS.

49 Crioco0bl ¥ TEXHUYECKUE CPEACTBA OTPAHUYCHHS TOKOB K.3. IMK-1.3.1

50 KoopauHanus ypoBHEH TOKOB K.3. TIK-1.3.1

Bompocsr (3amaun) s 3aueta / qudd. 3auera npepacraBieHsl B Tabmuie 16.

Tabnuna 16 — Bonpocs! (3agaun) amns 3adera / audd. 3adyera
Ne i/m [Tepeuens BompocoB (3aga4) ans 3a4dera / qudd. 3ayera Kox
UHAMKATOpa

Y4eOHBIM [JITAHOM HE NPEAYCMOTPEHO

[lepeuenp TeM s KypCOBOTO MPOEKTHUPOBAHUSA/BBIIIOJHEHUSI KypCOBOM pabOThI

MpeICTaBIeHbI B Ta0nuie 17.

Tabauna 17 — Ilepeyers TeM Juisi KYPCOBOIO IPOEKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

Ne n/n »
KYpCOBOl pabOThI

[TpuMepHBIii epedeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

BOHpOCLI AJid - IIPOBCIACHUSA HpOMe)KYTOqHOﬁ arrecralluu B BHUAC TCCTUPOBAHUA

IpeJICTaBICHBI B Ta0wmie 18.

Tabauna 18 — IlpuMepHbIii nepeyeHb BONIPOCOB JIsl TECTOB

Ne

i ITprMepHBIii TepeueHb BOIPOCOB I TECTOB

Kon
WHJIUKATOpa

1 Pa3BeTBrieHHas SneKTpUYECKas 1ETb MPEICTABISAET U3 ceOst Tpu
napajuienbHble BETBU. Ha repBoii pacnoioxkeHbl OCIEA0BATEIBHO
COEMHEHHbBIEC HICATbHBIN NCTOYHUK MocTostHHOTO DJIC Hanpshkenuem E
U pe3ucTop conporupieHrueM R. Ha BTopoit - pe3uctop conpoTuBIEHUEM
R u xmrou. Ha TpeTreli — naeanbHblil EMKOCTHOM 3JIEMEHT eMKOCTh C.
Jonyctum, B pe3ysibTaTe KOMMYTALIMU KIIFOYA NTOCIEAHUN 0Ka3aJCs
pa3oMKHYTHIM. BeiOepeTe BepHOE 3HaUeHEe B OYKBEHHOM BH/JIC
HANpPsDKEHUS HA TPETHEN BETBU ITOCIE 3aBEPIIEHUS IIEPEXOIHOTO
rporecca.

[K-1

2 Ha enrHCTBEHHOM BETBU B HEPA3BETBIECHHOM JIEKTPUUECKON LIETIH

MK-1

13




PAaCIIOJIOKCHBI HI[eaHBHBIﬁ HCTOYHHK ITOCTOAHHOT'O TOKA C TOKOM J, aBa
pe3ucropa conpoTuBiIeHUEM R, KIt04, HaeaIbHBIN NHIYKTUBHBII
3JIEMEHT UHAYKTUBHOCTBIO L. JlonycTum, B pe3ynbTrare KOMMYyTaluu
KJIt0Ya MOCJIeIHUI oKa3aics 3aMKHYThIM. BriGepere BepHOE
YTBCPKACHUC IJId MMapaMCTPOB UACAIBHOI'O MHAYKTHBHOT'O 3JICMCHTA
OCJIe 3aBEPICHUsS IEPEX0IHOTO0 nporecca B 1enu. OtBetr 000CHYHTE.

3 YcTaHoBHTE COOTBETCTBHE MEXK/Ty BUJIOM TlepexoaHoro mnponecca B nenu | [1K-1
¢ ucTOYHUKOM TIocTostHHOTO DJIC ¥ TUTIOM 3aBUCUMOCTH
paccMaTpUBaEMOro apamMeTpa oT BpeMEeHH Ipoliecca

4 YcraHoBUTE MOCIE0BATEIBHOCTD AEHCTBUI MIPU pacuyETe MEPEXOHOTO [1K-1
rpoiiecca BTOPOTo NOpsiJiKa KJIACCUYECKUM METOJOM.
S Bawm tpebyertcs onucarh pu3MUECKHil CMBICT TapamMeTpa cuHXpoHHoi, a | [TK-1

HUMCHHO, BHCKTpI/I‘IeCKOﬁ MalllMHbl UHAYKTUBHOI'O COIIPOTHUBJICHUA
HpﬂMOﬁ II0CJICIOBATCIBbHOCTH I10 HpO,Z[OJ'IBHOfI OCH.

6 Bo BpeMs akcrieprMeHTa pa3BETBICHHAsS JIEKTPUYECKas Lelb [1K-6
MpeJICTaBisIeT U3 ce0s Tpu napajuiensHbie BeTBU. Ha nmepBoit
PaCIIOJIOKEHBI ITOCIIEN0BATEIBHO COCIMHEHHBIE NCATIbHBIN HCTOYHUK
noctostHHoro J/1C nanpsixenueM E u pesucrop conporusienuem R. Ha
BTOpOM - pe3uctop conpotuBiaeHueM R u kirou. Ha Tpetseit —
uJeanbHbI €eMKOCTHOU 31eMeHT eMKocTh C. [lomycTtum, B pe3ysbTaTe
KOMMYTallUY KJIt0Ya MOCIEeIHUN OKa3aicsl pa30MKHYThIM. BriOepere
BEpHOE 3HaYeHHE B OyKBEHHOM BHJI€ TOKAa Ha TPEThel BETBU MOCIIE
3aBEPILUICHMsI IEPEXOAHOIO MpoIECcca.

7 YcnoBus paccMaTpUBacMOro KCIIEpUMEHTa cieayromue. Porop [1K-6
YEeTHIPEXOOMOTOYHON CHHXPOHHOMN 3JIEKTPUIECKON MAITMHBI IPHBOUTCS
BO BpallleHUEe ¢ OTIIMYHON OT CHHXPOHHOM ckopocThio. K 00MoTKe
BO30YKJEHUS pOTOpA IIPU 3TOM MOJKIIOYEH HCTOYHUK OCTOSTHHOTO
SJIC. Toku u HanpspKeHUs Gasbl @ cTaTOpa U3MEPSIFOTCA COOTBETCTBEHHO
amMIepMeTpoM U BoJbTMETpoM. [Ipu cuHXpoHu3anuu rpaduxkos
MU3MEPEHUH MOIy4aeTCs, YTO IIPU MAaKCUMyME U3MEPEHHOI0 TOKa
Ha0J110/1aeTCsl MUHUMYM U3MEPEHHOI0 HAPSDKEHUS, a IPU MUHUMYME
U3MEPEHHOT0 TOKa — MAKCUMYM M3MEPEHHOT0 HanpsbkeHus. Kakne
CONPOTUBIICHUS CHHXPOHHOM AJIEKTPUYECKON MAIIMHBI MOKHO
paccumMTaTh NPHU MCIOJIb30BAHUU YKa3aHHBIX BelMuuH. OTBET 000CHYHTE.

8 VYcTaHOBUTE COOTBETCTBUE MEXKAY PEXKHMMOM paOOTHI 3aIaHHON ITK-6
CUHXPOHHOM 3JIEKTPUUECKOW MAILIMHBI U MIEPEXOHBIM NTapaMEeTPOM,
KOTOPBIA BO3MOKHO OTPECIUTh B 3TOM PEXHME.

9 YcraHOBUTE MTOCIIEN0BATEIBLHOCTD ACUCTBUI IIPU aHAIIU3E [1K-6
K0JIe0aTENbHOT0 IEPEXOHOIO IIPOLIEcca BTOPOro MopsaKa
KJIACCUYECKUM METOJIOM.

10 | Bam Tpebyercs omucaTh ycIoBHs SKCIIEPUMEHTA I ONpeIeIeHUs [1K-6
MapaMeTpa CHHXPOHHOM 3JIEKTPUUYECKON MAIIUHBI, @ UMEHHO,
CUHXPOHHOTO COIPOTUBIICHUS NIPSMOU MOCIEA0BATEIBHOCTH 110
ITPOJIOIBHOM OCH.

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOydYaroluXcsl 3a04HOH (OPMBI
oOydeHus1, IpeCcTaBIeHbl B Ta0muie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeHo
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10.4. Meroanueckue MaTepuabl, OTIPEICTISIOINE MPOIICYPHI OLICHUBAHUA
UH/IMKATOPOB, XapaKTEpU3YIOIIMX d3Tanbl (HOPMUPOBAHHUS KOMIIETCHLUH, COAEpKaTcs B
JIOKAJIbHBIX HOPMATUBHBIX akTax [YAII, periaMeHTHPYIOIIUX TOPSAAOK M IPOICAYPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOUW aTTECTAIlMH O0YJarOIIHXCs
I'VAII

11. Meroaudeckre yKa3aHus A1 00y4JarOMUXCs 110 OCBOCHUIO JUCITUTUTHHBI

11.1. Meroauyeckue yKazaHus s OOyYalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
Marepuana
OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe W SICHOE HW3JIOKEHHE ydeOHOro marepuana. HasHadeHue COBpEMEHHOH JIeKIMHU B
paMKax JIUCLMILJIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMALMIO IO TEME, & B OCBOCHHUU
byHaaMeHTaNbHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IO3HAHMSA, HOBEWUIINX
JOCTH)KEHUH Hay4yHOH MbIciu. B yueOHOM mporecce JEKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpPraHU3aIMOHHYI0 U MHPOPMALMOHHYIO (PYHKUUHU. JIEKIUs pacKpbIBaeT MOHATUWHBINA ammapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOsieMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCLUILUIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.
[Tnanupyemsble pe3yabTaThl IPU OCBOSHUH 00YYarOIMUMCS JIEKIIMOHHOTO MaTepHuaa;
— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;
— TOJy4Y€HHUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATENEM;
— pasButHe  NPO(EeCCHOHATBHO—JENOBBIX  KAauecTB,  JIOOBH K  TIPEIAMETY
«OJIEKTPOTEXHUKA» U CAMOCTOSATEIBHOIO TBOPYECKOTO MBILUICHUS.
— MOSIBJIEHUE MOTHBALIUH, HEOOXOAUMBIX JIJIsl CAMOCTOSATENbHOIN paboThI;
— T[OJIyueHHE 3HaHUH O COBPEMEHHOM YPOBHE PAa3BUTHs HAyKH M TEXHUKH B 00JacTH
AJIEKTPOTEXHUKHU U O IPOrHO3€ UX Pa3BUTHSI HA OJMKaiIline roabl;
— Hay4dyuTCcs METOAMYECKH 0OpabaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICIH |
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BbIBOJAM, IOBTOPSTH HUX B  Pa3IMYHBIX
bopmynupoBKax);
— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.
CtpyKTypa NpeocTaBieHUs JEKIIMOHHOTO MaTepuana:
- MOJIyUEHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3alMOCBSA3aHHBIX 3HAHHUM, YpOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;
- MOJIy4EeHHUE OIBITAa TBOPUYECKON PabOThl COBMECTHO C MPETOAaBATENIEM;
- pasBuTHE NMpodheccnoHaTbHO-/1E€T0BbIX KauecTB, IIOOBU K MpeAMETy |
CaMOCTOSITENIbHOTO TBOPYECKOT'O MBIILIJICHUSI.
- NOSBIICHHE HEOOX0IMMOI0 HHTEpeca, HEOOXOIUMOTI0 JIJIsl CAMOCTOSTENbHOM paboThl;
- MOJIyYeHUE 3HAHUNH O COBPEMEHHOM YpPOBHE pa3BUTUS HAyKH M TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHSI HA ONMKailline rofbl;
- HAy4YUThCS METOAMYECKH oOpabaThiBaThb MaTepHail (BBIAENATH IJIABHBIE MBICIU U
MOJIO’KEHUS, IPUXOJIUTh K KOHKPETHBIM ~ BBIBOJAM,  IOBTOPSTH ~ UX B Pa3jM4YHBIX
bopMynupoBKax);
- MOJTy4Y€HUE TOYHOI'O MOHUMAHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHSATHUH.

JIeKUMOHHBIA MaTepuall MOXKET COMPOBOXKAATHCS JIEMOHCTpAIlMENd CIAaWI0B U
MCIIOJIb30BaHUEM Pa3/IaTOUYHOTO MaTepuaia Ipu  MPOBEAECHUU KOPOTKUX JTUCKYCCU

00 0COOEHHOCTSIX MPUMEHEHHUS OT/IETIbHBIX TEMATUK I10 TUCIUIUINHE.

11.2. Metoauueckue ykazaHUs sl OOYYaIOIIUXCS TO TPOXOXKACHUIO MPAKTUUYECKUX
3aHATHH .

[IpakTdeckoe 3aHSATHE SIBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHu3aluH y4eOHOTO
mpoIiecca, 3aKJIFOYArOIIasCcsl B BHITOJHEHHH O0YJArOIIMMHUCS T10]T PYKOBOJICTBOM TPETIOIaBaTEeIs
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KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbl0 YCBOEHUS HAYYHO-TEOPETUUYECKHMX OCHOB YyueOHOMU
JTUCLUTUTMHBL, TPUOOpETEeHNs] YMEHUN 1 HaBBIKOB, OIbITAa TBOPUECKON JESITEIbHOCTH.

Lenbro MpakTUYECKOTO 3aHSITHS Ui 00Yy4arOIIerocs SBJSETCS MPUBUTHE 00y4arOIIUMCS
YMEHMM U HaBBIKOB MPAKTUYECKOM EATENBHOCTH 110 U3y4aeMOU JTUCIUIUINHE.

[Inanupyemble pe3yiabTaThl IPU OCBOCHUU 00YUYAIOUIMMCS MPAKTUYECKUX 3aHITHIA:

— 3aKperuvieHue, yriayOjleHue, paclldpeHHe M JAeTaju3alus 3HAHUNA TNpU pelIeHUU
KOHKPETHBIX 33/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YCHUS KOHKPETHOW y4ueOHOM
JUCIUIINHBI,

— BBIpaOOTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TOMYyYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJIaHMUI;

— olecrneueHne palMOHAIBHOIO COYETaHHMS KOJUIGKTMBHOM M MHIMBHIYaIbHOH (GopMm
00yJeHUsI.

TpeGoBaHus K MPOBEACHUIO MPAKTUYCCKHUX 3aHIATUN

Ha nmpakTuyeckux 3aHATUSAX MpelycMaTpUBAETCS MPOBEIECHUE PACUETOB MO TeMaTHUKaM
JTUCHUTUTMHBL, OOCYKIIEHHE BapHAHTOB pEIICHHUS paccMaTpuBaeMOW NpoOJIeMbl M 3ajayd,
OIICHKA PallMOHATFHOCTH UCTIOIb30BAaHUS BEIOPAHHOTO PELICHHUS.

11.3.Meroanueckue yka3zaHus A 00y4aroluXcsl 0 BHIMOIHEHHIO TA00PAaTOPHBIX padoT.

B xone BbINONHEHMs J1a0OpPaTOPHBIX padoTa OOYYAIOUIMICS JOJDKEH YrIIyOuTh |
3aKpeNUTh 3HAHMA, NPAKTUUECKUE HABBIKHM, OBJAJEThb COBPEMEHHOM METOAMKOH M TEXHMKOH
OKCIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHONH XapaKTEPUCTHKOH O0O0ydJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOUT M3 3KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATUI.

Beinonnenue nabopaTopHbIX paboT 00ydaroUIMMcs SBISETCS HEOTHEMIJIEMOW YacThIO
U3y4eHHs] JUCHUIUIMHBI, ONpeAeNsieMOd y4eOHbIM IIJJAHOM M OTHOCHUTCS K CpEACTBaM,
o0ecreyrBaroIM pelIeHUe CIeTyIOIIX OCHOBHBIX 33aJjau y 00y4aroIerocs:

— TpUOOpEeTeHHE HaBBIKOB HCCIIEIOBaHMS IPOLIECCOB, SIBIEHUH M OOBEKTOB, M3y4yaeMbIX B
paMKax JTaHHOM TUCIUILINHBI,

— 3aKpeIuvieHHe, Pa3BUTHE U JeTAN3allls TEOPETUUECKUX 3HAHUH, TOJYYEHHbIX Ha JIEKIHIX;

— T0JyYyeHHE HOBOM MH(pOPMAINH 110 U3y4aeMOU TUCIUIUINHE;

— TpUOOpETEeHHE HABBIKOB CAMOCTOATENBbHON paboThl ¢ J1a00OpaTOpHBIM OOOPYJOBAaHUEM H
npudopamu.

[TonpoOHbIE MeTOAMYECKHE YKa3aHUs 10 MPOXOXKAECHUIO JIabOpaTOpHBIX paboT
IIPUBEJICHBI B:

1. Teopernueckue OCHOBBI 3JEKTPOTEXHUKM : JlaboparopHblii mpaktukym / C. W.
bapnunckuii, B. JI. Kocymun ; pen. A. A. Edumon ; C.-Ilerep6. roc. yH-T a’pOKOCM.
npubOpOCTpOEHUs. - DIAEKTPOH. TekcToBble AaH. - CII6. : U3a-Bo I'VAIL 2015. - 182 c.

11.4. Metoauueckue yKazaHus sl 00Y4arOIIUXCS MO MPOXO0XKAECHUIO CAMOCTOSATEIbHON
paboThI

B xone BBIMOSHEHUS] CaMOCTOSITEIBHOW PabOThI, OOYJArOIINIICS BBIMOIHSIET paboTy 1O
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IperojaBaTelis, HO 06e3 ero HernocpeacTBEHHOTO
y4acTusl.

B mporecce BBITOTHEHHUS CaMOCTOSATENBHOM paboThl, y oOydarommxcs (popMHpyeTcs
1enecoo0pa3Hoe IIAaHUPOBaHUE pabouero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHHS
U HaBBIKM B YCBOGHHWU U CHUCTEMAaTH3alUM NpUOOpeTaeMbIX 3HaHWUH, 0OECIeYMBAET BBHICOKHMI
YpOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YeHMs, MOMOraeT TMOJYyYUTh HABBIKA IOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSL.
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MetoauyeckumMi ~ MaTepuaiaMH,  HalpaBSIIONIMMH  CAMOCTOSATEIbHYIO  paloTy
00yJarOIIUXCS SIBISIFOTCS] Y41€0HO-METOAUYECKUN MaTepral 1Mo AUCHUTUIIHHE.

B Teuenue kypca oOydaromuiics JOJDKEH CaMOCTOSATENbHO Oosiee TiIyOOKO H3YyUUTh
TEOPETHUUECKUN Marepuan JUCHUIUIMHBI C HUCIOJIb30BAHUEM OCHOBHOW M JOIOJHHUTEIIbLHOU
JUTEPAaTypbl. A TaKXe CaMOCTOATEIbHO IOATOTOBUTHCS K IMPOXOKIACHUIO IMPOMEXKYTOUHOU
aTTeCcTalluy MO TUCIUILIMHE B (OpMe IK3aMEeHa.

11.5. MeTtoauueckue yKazaHusl JUIsl OOyYaroIIMXCS II0 IPOXOXKICHUIO TEKYLIETro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aroIuxcsl, OCYLIECTBISEMOIO B TEYEHUE CEMEeCTpa C IIeJIbI0 OLIEHUBAHMS XOJa OCBOCHMS
JUCLUIUINHBI.

IIpy  TexymieM  KOHTpOJIE  YCIEBAEMOCTH  IIPENOJABaTelb  KOHTPOJHMPYET
CBOEBPEMEHHOCTh U IPaBUJIBHOCTH IPEACTABICHUS OTUETOB IO J1a0OpaTOpHBIM paboTaM U
JOMAIIHUM pAacyeTHbIM 3aJaHUsAM, a TaKKe OLEHUBACT 3HAHUA 110 MPEACTABIAEMOMY
Marepuany. [Ipu oneHke Tekyliel ycrneBaeMOCTH CTYJIEHTOB Ha «XOPOLIO» U «OTJIIMYHO» OHU
npu 100% nocemaeMocT JE€KIUNA MOTYT MOJIYYUTh COOTBETCTBYIOIIYIO OLICHKY CBOMX 3HAHUM,
IIOKA3aHHBIX IIPH TEKYyLIEM KOHTPOJIE YCIEBAEMOCTH, IIPU IPOBEICHUH IIPOMEKYTOUYHON
aTTECTALIUH.

11.6. MeToauveckue yKazaHus I8 OOydYaIOMUXCS IO MPOXOKICHHIO IMPOMEKYTOUHON
aTTeCTaIlUH.

[Ipomexxyrounass  arrecrtanuss  OoOydyarOIIUXCS — NPEAyCMAaTPUBAEeT  OICHHBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3y/IbTaTOB 00y4YeHHs 1O muciumuiiae. OHa BKIIOYACeT B
cebs:

— 9K3aMeH — ¢opMa OIEHKM 3HAHWH, MOJNYYCHHBIX OOYYaloOUIMMCS B TIPOIIECCE
W3YYCHUS BCCH TUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIHHONW PabOThI, CIOCOOHOCTH
NPUMEHATh WX JJIsS pElICHUS MPAKTHYECKUX 3a1ad. JK3aMeH, Kak MpPaBWIIO, MPOBOJMUTCS B
NepHo SK3aMCHAIIMOHHOW CECCHMM U 3aBEPINASTCS AaTTECTAIIMOHHOW OIICHKOW «OTIHMYHOY,
«XOPOIIIOY», «YAOBIECTBOPUTEIHHOY, «HEYAOBIECTBOPUTEIHHOY.

[IpomexyTouHass aTTecTalus OICHUBACTCSA 10 pPe3yiIbTaTaM TEKYIIErOo KOHTPOJIS
ycreBaeMoCTU. B ciydae, eciy CTYJIEHT MO YBaXUTEIbHON MPUYUHE HE BBHIMOIHII TPeOOBaHUS
TEKYIIer0 KOHTPOJS, €My TPEJOCTaBISETCS BO3MOXXHOCTh CJIaTh 33J0JDKCHHOCTH TIO
nponyieHHbIM TeMaM. Dopma mpoBeeHUs TPOMEXKYTOUHOM aTTECTAllMM — TUChbMEHHAs.
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Jluct BHeceHUs U3MEHEHUH B pabouyo MporpamMmy JUCIHUILTAHBI

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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