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CTHU HUTY «MUCuC»

Pabouvas mporpamma yTBepxkKaeHa
peleHneM Y4eHoro coBera

CTU HUTY «MHUCuC»

oT «22» nrons 2020 r.

npoTokoit Ne 23

PaGouyas nporpaMma TUCUUIIMHBI

Hepexongle IMPOUECCHI B JJICKTPOIHEPI€ETUICCKHUX CHUCTEMAX

3akperuieHa 3a kadenpoi
Hamnpasnenne moaroroBku
[Ipodums

Kpamudukanus

®dopma oOyueHus
O6mas TpyaI0eMKOCTh
YacoB 1o yueOHOMY IIaHy

B TOM YHCJIC:

ayIUTOPHBIC 3aHATHA

Kagbenpa ABTOMATHU3HPOBAHHBIX U HHSI_)ODMa[II/IOHHle CUCTEM YIIpABJCHUSA

13.03.02 DneKTposHEepreTHKa 1 dJICKTPOTEXHUKA

DNEeKTPOTIPUBO ¥ aBTOMAaTHKA

Bbakanaasp

OuHag

53ET

CaMOCTOATCJIbHAsA pa60Ta

JaCoOB Ha KOHTPOJIb

51

36

Pacnpeneﬂeﬂne YaCcoB JUCHHUIIJIMHBI IO CcEMeCTpam

180

93

Cewmectp 5 Uroro
Bupn 3ansaTuii VII PIT PI1 PI1
Jlexnun 17 17 17 17
JlabopaTopHble 17 17 17 17
[IpakTuueckue 17 17 17 17
KonraktHas pabora 51 51 51 51
Cam. pabota 93 93 93 93
Yacel Ha KOHTPOJIb 36 36 36 36
Urtoro: 180 | 180 | 180 | 180

T'ox maGopa 2017 r.
B penakiuu 2020 r.

DOopMBI KOHTPOJISL B CEMECTpE:

JK3aMeH 5



IIporpammy cocTaBui:

noueHT kad. AVCY, xkaHauaaT TeXHUYECKUX HAYK, JTOICHT ﬁ
Boesa JIronmuina MuxalizoBHa
Jlonocnocmo, yu.cm., yu.36 PO noanocmoio noonuce

Pabouast mporpamMma JUCITUTITMHEL
IlepexoaHble Mpolecchl B JJIEKTPOIHEPreTHUECKUX CHCTEMAX

HAumeHoeaHue

Paszpabotana B coorBercTBUU ¢ OC BO HUTY «MUCuCx»:

CaMOCTOSITEIbHO YCTaHABIMBAEMbIN 00pa30BaTEIbHBIN CTAHIAPT BBICIIETO 00pa3oBaHus - DaKaiaBpuar
®denepa’dbHOC  TOCYIapCTBEHHOE ABTOHOMHOE  OOpa3oBaTelIbHOC  YUPEKICHHE  BBICHICTO  OOpa30BaHHS
«HauuonanbHbIl HccaeaoBaTenbckuil TexHoaornueckuii yuusepcurer «MUCHC» 1o HampaBieHUIO MOATOTOBKH
13.03.02 DaexTposHepreTka u AeKTpoTexHuKa (mpukas ot 05.03.2020 r. Ne 95 0.8.)

CocrapieHa Ha oCHOBaHUM y4eOHoro mana 2017 roga Habopa:

13.03.02 DnexTpodHepreTHKa u AIEKTPOTEXHUKA,
Ipodwmne: DnekTponpuBON ¥ aBTOMATHKA, YTBepxkaAeHHOro YueHeiM coBetoM CTU HUTY «MUCuC»
22.06.2020 r., mpoToxoa Ne 23.

Pabouas nmporpamma ojo0peHa Ha 3acefanuu Kadeaps
ABTOMATH3MPOBAaHHBIX ¥ HH()OPMALMOHHBIX CUCTEM YIIPABICHUS

HaumeHoBaHue Kageopol

IIpotokon ot «08» uronst 2020 r. Ne 05.

A
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11.0. 3aB. Kadeapoit ANCY (7 / /) A M. TnymeHko
~abbpesuamypa HauMeHOBaNUA Kapeopsl noonuceo H.0. Pamunus

«08» mrons 2020 r.

Pyxosoautens OIIOIT BO /-?é .

u.0. 3aB. kadenpoit AUCY, kanaunat A

TEXHUYECKHX HAYK, HOLEHT 7/ AW Tnynienko
00NHCHOCMD, YH.CM., YU.36. noonuce H.0. Pamunus

«08» mrons 2020 1.



1.0EJIX OCBOEHUSA JUCIIUIIJIMHBI

Lenu oceoenua oucyuniunbl: 6a30Bas TEOPETHYECKAs U MPAKTHYECKas MOATOTOBKA HH)KEHEPA JJIEKTPOTEXHUYECKON CIIEHAIbHOCTH
B 00JacTH pacuera W aHalM3a 3JIEKTPOMAarHUTHBIX MEPEXOJHBIX HPOLECCOB Ha YPOBHE, HEOOXOIMMOM IJIs NPOEKTUPOBAHMU M
9KCIUTyaTalli 3JIeKTPUUECKUX CETEeH, IPaMOTHOrO BbIOOpA U IPOBEPKH 3IEKTPOOOOPYIOBAHHUS 110 YCIOBHAM KOPOTKOTO 3aMBIKAHMS,
BEIOOpA YCTaBOK M OICHKH BO3MOXKHOTO NEHCTBHS PENEHHON 3allMTHl W aBTOMATHKH, OINpPEETICHHs BIMSHUS TOKOB HYJIEBOI
TIOCJIEIOBATEIFHOCTH JIMHUHN 3JIEKTpoIepejatdy Ha JIMHUH CBS3H, BEIOOpA 3a3eMIISIOIINX YCTPOHCTB.

Pesynomamvl 06yuenus:

3uamo: TeopeTHdeckue W (U3NYECKHE ACHEKTHI AJIEKTPOMATHUTHBIX IEPEXOJHBIX IPOIECCOB; aHAIUTHYECKHE U NPAKTHYECKUE
METO/Ibl pacyeTa TOKOB KOPOTKOIO 3aMBIKAHMS B DJICKTPHYECKUX CETAX, METOJbI ONpPEACNICHHs PEKUMOB IPU OOpbIBE OJHOH WIIH
IBYX (ha3, METObI ONPEACNICHHs YCTOHYHBOCTH TIOBE/ICHHS B IEPEXOAHBIX MPOIIEccax EKTPHYECKUX MAIIMH H y3JI0B Harpy30K.
Ymemw: onMChIBaTh U OOBACHATD IEKTPOMATHUTHBIE MIPOLIECCH B AMEKTPUUECKUX CETAX U YCTPOHCTBAX; 0OOCHOBAHHO BHIOUpATh U
IPaMOTHO NMPUMEHATh METO/IbI pacyueTa ¥ aHaJIM3a HIIEKTPHYECKHUX CETeil B EPEXOIHBIX PEXKUMAX; MPHUMEHTh TEOPETHYECKUE 3HAHUS
B 00JIACTH 3JIEKTPOTEXHUKY JJIsI PEIICHNS] KOHKPETHBIX MPAaKTHIECKHUX 33714 110 BEIOPAaHHOMY HAIpaBICHUIO TOATOTOBKH.

Brademwb: HaBbIKaMH pacueTa W aHAJIM3a SJIEKTPOMATHUTHBIX IIEPEXOJHBIX MPOLECCOB NMPH NMPOCKTUPOBAHUU M HKCILTyaTaIlUH
JNIEKTPUIECKUX CeTel; HaBBIKAMH MOJICIMPOBAHUS 3JIEKTPOTEXHHYECKHX YCTPOMCTB M OSJIEKTPOMArHUTHBIX IIPOIECCOB B HHX;
METOJVUKOHM HCIIONb30BaHUS IIPOTPAMMHBIX CpPEICTB W HPUMEHEHHsS COBPEMEHHOHM BBIUMCIUTENHHON TEXHWKH MUl PEIIeHUs
JNMEKTPOTEXHUYECKUX  3a/ad; METOJMKOH TNPHMHATHA  pPEIeHHH 10  OO0ECHEeYEeHHIO HOPMAlbHBIX  YCJIOBHH  PabOThI
3IEKTPO0OOPYIOBAHHSL.

2. MECTO B CTPYKTYPE OBPA30BATEJbHOM NPOI'PAMMBI

Iukn (paznen) OIL: | 51.B.JIB

2.1 TpeGoBanus K NpeABapUTeIbHOM MOATOTOBKE 00Y4al0LIerocs:

2.1.1 DIeKTPOTEXHHUKA

2.1.2 DNeKTpOHHKA

2.13 DnexTpoOe30nacHOCTh

2.2 JMCUMIUINHBI M IPAKTHKH, JJ18 KOTOPBIX OCBOCHHE JAHHOMH AMCHUIJIMHBI HEO0X0IUMO KaK
npeamecTByoIee:

2.2.1 [IpoexTHpoBaHUe CHCTEM aBTOMAaTH3UPOBAHHOTO IIPHUBOJA HA IBUIATEISIX TOCTOSIHHOTO TOKa

222 [IpoexTupoBaHKE CUCTEM aBTOMATH3MPOBAHHOTO MPHUBOJIA HA IBUTATEISIX IEPEMEHHOT0 TOKA

223 TexHoJ0rnuecKue 00bEKThI YHEProodeceueHus!

3. ”HIUKATOPBI ®OPMUPOBAHUS KOMITETEHIIUM,
COBMEHIIEHHBIE C PE3YJbTATAMU OBYYEHUS 1O JMCHUILJIMHE

YK-4: Cnocoden:

- OCYIIECTBJIATH MOMCK JIMTEPATYPbI, KpUTHYECKH MCIOJIb3Ysl Hay4Hble 0a3bl JaHHBIX, MPO(ecCHOHATbHbIE CTAHAAPTHI
U perjaMeHThbl, HOPpMBbI 0€30NACHOCTH M IPyrue HCTOYHUKH HH(popManuu;

- OCYIIECTBJIATHh MOMCK, KPUTHYECKU aHAJIU3 H CHHTe3 HH(popManuu;

- OCYIIECTBJISITH MOIeJIMPOBAHUE, AHAJIN3 U IKCIIEPUMEHTAJIbHbIE UCCJIEI0BAHMS /ISl PeLIeHUs MPo0JieM B
npogeccHOHATbHOM 00J1aCTH

3HarTe: VK-4-31: 3HaTh IpOo(eCcCHOHANBHBIE CTAHAAPTHI U PErIaMEHThI, HOPMbI 0€300aCHOCTH

YMmerb: VYK-4-V1: ymerp OCYIIECTBIIATh aHAJIN3 CUTYALMi JJ1s pelieHus npobiaeM B npodeccuoHaIbHOM 061acTi

YK-5: CnocofeH 1eMOHCTPHPOBATh:

- NpakTHYecKHe HABBIKH [JIsl PelleHHs] 33Ja4 W peaju3allii TPOeKTOB, B 00/1aCTH, COOTBEeTCTBYHINeil mnpoduiro
MO/ATOTOBKH;

- 3HaHUsl TpeOoBaHMii 0€30MACHOCTH KU3HEAESITEJIbHOCTH, 0€30MaCHOCTH OKpYy:XKawolleid cpeabl, KOHOMHYECKHE M
TeXHOJIOTHYeCKHe OrPaHNnYeHHus B 00/1aCTH, COOTBETCTBYIONIEH PO U0 NOAr0TOBKH;

- 3HAHUE IKOHOMHYECKHX, OPraHM3ALMOHHBIX H YIPaBJIeHYECKHX BONPOCOB (YIPaBJIeHHe IIPOEKTOM, YIIpaBJeHHE PHCKAMH H
ylpaBJ/ieHHe H3MECHEHUSIMH U JIP.)

3Harth: YK-5-31: 3HaTh 3aKOHOJATENbHBIC U HOPMATHBHO-IIPABOBbIE AKTHI 110 IEKTPOOE30MacCHOCTH
Brnanerts: VK-5-Bl: BnageTs HaBBIKaMH PELICHUS KOHKPETHBIX MPAKTHYECKHUX 3a74ad B 00JaCTH, COOTBETCTBYIOLIEH MpOQUiIIo
HOJI'OTOBKH

IIK-1: Cnocoden:

—PAaCCUNTBIBATL PEKAMbI Pa00ThI 00beKTOB MPO(deccHOHATLHOI AesITeTbHOCTH;

—IIpUMEHATh MeTOAbl U TeXHHYecKHe CPeICTBA SKCILUIYaTAHOHHBIX MCNBITAHMIA W JMATHOCTUKH 3JIeKTPO3HEPreTH4ecKoro
3JIEKTPOTEXHHYECKOro 000py/10BaHMSI;

—OIIeHMBATh TeXHHYECKOe COCTOSTHUE H OCTATOYHBII pecypc 000py10BaHus;

—COCTaBJSATH H 0()OPMIIITH TUIIOBYI0 TEXHHYECKYIO JOKYMEHTALMIO;

—onpeeJATh NapaMeTpbl 000py10BaHus 00bEKTOB NPO(eCCHOHAIBLHOM 1esI Te/IbHOCTH;

—o0ecrieynBaTh TpedyeMble Ppe:KMMbI  PadoThl  00beKTOB NPOQeCcCHOHAILHOH JeiTeJIbHOCTH M 3aJaHHbIe TNapamMeTpbl
TEXHOJIOTHYECKOr0 IIPOLecca;

—Y4acTBOBATH B BBINIOTHEHHH PEMOHTOB 000PY/I0BAaHHSI 10 32JaHHOI MeToaHKe;

—COCTaBJISITh 3a8IBKH Ha 000Py/1I0BaHHE H 3aIaCHbIE YACTH U NMOATOTABIMBATH TEXHHYECKYI0 IOKYMEHTALMIO HA PEMOHT.

YMeTh: TIK-1- Y1: yMeTb paccUnTBIBATh PEKUMBI PAOOTHI JIEKTPOIHEPTETHIECKOTO0 000PYIOBAHYIS

Brnanerts: I1K-1-B1: BnageTh HaBBIKAMH IPUMEHEHHSI TEXHUYECKUX CPEZICTB THArHOCTHKH AJIEKTPOIHEPIeTHYECKOr0 000pYyI0OBAHMS;

4. CTPYKTYPA U COAEPKAHUE




Kon HanmeHnoBaHnue pa3szieioB u TeM /BHJ Cemectp | YacoB | Komneren- | Jlurepatypa Ilpumeyanne
3aHATHS 3aHATHS/ IHH "
371eKTPOHHBI
e pecypchl
1.1 Pazgen 1. O0ume cBeneHus 0 NEePexoIHbIX 5 2 YK-4-31 JI1.1
TpoLeccax U MX MOJIC/IHPOBAHUM YK-5-31 JI1.2
1.1. OcHOBHBIEC NOHATHSA U OIPEACICHUSL JI1.4
1.2. MaremaTiueckoe MOJICITUPOBAHUE 24
Pasgen 2. MaremaTnyeckne Mojean
snemeHTOB IIC
2.1. CHHXpOHHBIE MALINHBI
2.2. Tpancdopmaropsr u
aBTOTpaHC(OpMATOPEI
2.3. JIuHuu 3neKTponepeaadn
2.4. Harpyska
2.5. CHUHXpOHHBIE IBUTATEIIN
2.6. ACUHXpOHHBIE JBUTATENN
2.7. TokoorpannuuBaromue u
HIYHTUPYIOLIUE PEAKTOPEI
2.8. Cucrema 371eKTpOCHAOKEHUS
2.9. BimsHHe OTIOEILHBEIX JJIEMCHTOB
O9C Ha DapaMeTpel IIEPEXOAHOrO
pexnma /Jlex/
1.2 Maremaruueckoe MOJICTUPOBaHNE 5 2 YK-4-V1 JI1.1
otaenbHbIX 3neMentoB DOC  /Ilp/ VK-5-B1 1.2
IK-1- V1 JI1.3
1.3 Mopgenuposanue 33C /JIp/ 5 2 YK-4-V1 1.1
VK-5-B1 J1.2
IK-1- V1 J2.1
2.1 Pazgen 3. O0mme ykazaHusi K pacueram 5 2 YK-4-31 JI1.1
TokoB K3 VK-5-31 J11.2
3.1. Ocuosnble cBeaenus o K3
3.2. CocraBieHHe CXeM 3aMeIleHUus M
pacdeT ux rnapameTpoB
3.3. IIpeoOpa3zoBaHue cXeM 3aMeIICHHS
/Jex/
2.2 CocraBiieHHE CXEM 3aMEILEHUs M pacueT 5 2 YK-4-V1 JI1.3
nx mapamerpos /IIp/ VK-5-Bl1
IK-1- V1
23 IIpeo6pazoBanue cxem 3amenieHus /JIp/ 5 2 YK-4-V1 1.2
VK-5-B1 21
IK-1- V1
3.1 Paspen 4.  Tpexdasmoe K3 B 5 2 YK-4-31 J1.1
IEKTPHYECKOii ceTH VK-5-31 JI1.2
4.1. Tpexdasznoe K3 B mpocreiiuiei menw, 1.4
MUTaEMON  OT IMUH  HEU3MEHHOTO J12.2
HanpsHKEHUS J12.3
4.2. Haubomnpiee JielicTByloIIEe
3HaUEHHUE MOJIHOTO TOKa
4.3. DKBUBaJICHTHas MTOCTOSIHHAs
BpeMeHH
4.4. TpexdazHoe K3 Ha 3axmMax
reHeparopa oe3 ABTOMAaTHYECKOTO
pETYIupOBaHUS BO30YKICHUS
4.5. Tpexdasnoe K3 Ha 3axumax
reHeparopa c ABTOMATHIECKHM
PETYIUpPOBaHNUEM BO3OYKACHUS
4.6. Ycranosusmmiics pexxum K3 /Jlex/
3.2 Pacuer HayanbHOrO CBEPXIEPEXOJHOIO U 5 2 YK-4-31 JI1.1
ynapaoro tokoB K3 /IIp/ YK-4-V1 JI1.2
VK-5-31 JI1.3
VK-5-B1
IK-1- V1
33 MopenupoBanne  Tpexdpassoro K3 B 5 2 YK-4-V1 JI21
AMEKTprYecKoi cetu /JIp/ YK-5-31
VK-5-B1
IK-1- V1
3.4 CamocTosiTeIbHOE H3yveHue 5 33 VK-4-31 J.1
MaTepuajia 1no paszjaeny 5 YK-5-31 JI1.2




(<3ﬂeKTp0MaFHHTHbIe nepexoaHbIe
npoueccobl B JAAJIbHUX
JJIeKTponepeaayax M HUX BJIAMAHHE Ha
JeiicTBHe 3a1UTHI»

1. Merton pacuera 11apaMeTpoB
NEPUOJUYECKUX CBOOOIHBIX
COCTaBJISTIOIINX

2. CxeMBl JabHUX 3JIEKTporepeiad

3. [lepuognueckue cBOOOTHBIE
cocrapmstomue npu K3 B nmanpHei
JNEKTpornepeaaue

4. Meron 3aIUTEI JambHUX

JJIEKTpOIIepesiad M ee OTCTpoHka OT
cBOOOHBIX cocTaBitomux /Cp/

€|

4.1 Pazgen 6. Hecummerpuunbie aBapuiiHble YK-4-31 JI1.4
PeKUMBI B JIEKTPOIHEPreTHYECKUX YK-5-31
cHcTeMax
6.1. Merton CUMMETPUYHBIX
COCTaBIISIOIINX
6.2. Ilapamerpsl amementoB O0C
obpaTHOH 31 HyJIEeBOH
TIOCJIeIOBATENEHOCTEH
6.3. CXeMbl 3aMellleHHs  IpPSIMOH,
obpaTHOH 31 HyJIEeBOH
[0CJIE0BaTEIbHOCTEN
6.4. OpnHOKpaTHas rornepeyHast
HECUMMETPHUS
6.5. OpHOKpaTHas MPOJOJbHAS
HECUMMETPHS
6.6. CnoxxHble BUIBI HecHMMeTpuH /JIek/
4.2 Pacuer OJIHOKpPaTHOM IIPOIOJIBHOMI YK-4-31 JI1.3
necummerpuu /I1p/ YK-4-V1
VK-5-31
VK-5-B1
IK-1- V1
43 MopenupopaHue pacnpeznencHus YK-4-31 J2.1
CUMMETPUYHBIX COCTaBIISAIOLINX B YK-4-V1
JNIeKTpuIecKoi cucreme /JIp/ YK-5-31
YK-5-B1
IK-1- V1
5.1 Pazgen 7. PexxumMbl Npu 3aMBbIKAHUSAX VK-4-31 JI1.4
HAa 3eMJII0 B JJIEKTPHYECKHX CeTAX C VK-5-31
H30JIMPOBAHHOI HelTpalIbIo B
3J1eKTPoycTaHOBKAax 10 1 kB
7.1. 3ambikanue (a3bl HAa 3eMIIIO B CETH C
H30JIMPOBAHHON HEUTpabio
7.2. KoMneHcanus eMKOCTHOTO TOKa
3ambIkanust (Gas3bl Ha 3emtio /Jlex/
5.2 Pacuer ToxoB K3 B ycranoBkax mo 1000 YK-4-31 JI1.3
B /Mp/ YK-4-V1
VK-5-31
VK-5-B1
IK-1- V1
53 Komnencarus €MKOCTHOT'O TOKa VK-4-31 21
3ambIkanus ¢Gasbl Ha 3emiro /JIp/ YK-4-V1
VK-5-31
VK-5-B1
IK-1- V1
6.1 Pazgen 8. Orpanunyenne Toxkos K3 YK-4-31
8.1. MakcumainbHble ypoBHU TOKOB K3 YK-5-31
8.2. Cpexncrta orpannyenus Tokos K3
8.3. OnTummsanus pexuMa 3a3eMIICHUS
HENTpasel B JJIEKTPUUECKUX CETIX
8.4. Koopaunauus yposHel ToxoB K3 u
apaMeTpoB NEKTPOOOOPYTOBAHHS
/Jlex)/
6.2 Onrumusanuss  pexuma  3a3eMIICHUS YK-4-31 JI1.3
HEeHTpanell B 9J1€KTPUYECKUX CETAX YK-4-V1 JI1.4
Mp/ YK-5-31




VK-5-B1
IK-1- V1

6.3

OnTuMHu3aLys CTPYKTYPhl M IapaMeTpoB
cetH (cxeMHble pemenus) /JIp/

VK-4-31
YK-4-V1
VK-5-31
VK-5-Bl1
IK-1- V1

JI1.3
JI1.4
J12.1

6.4

CamocTosiTeJIbHOE H3yUYeHHe
Martepuaja mno Teme 9 «Cucrema
MOHHTOPHHI'A NIEPEXOIHBIX PEKHUMOBY»
1. TexHONOrHsI BEKTOPHOTO H3MEPEHUs
napamerpoB pexxuma 39C

2. CucremMa MOHHTOpHHra HEPEXOMHBIX
PEKIMOB B 9HEprooObeIMHEHUN
EB2C/03C

3. 3agauu, pemaemsle ¢ nomouisro CMITP
/Cp/

30

VK-4-31
YK-4-V1
VK-5-31
VK-5-B1
[K-1- V1
I1K-1-B1

J.1
J11.2
JI1.4
J12.2
JI2.3
124
6!

7.1

Paznen 10. YcroitunBocts
IEKTPOIHEPreTHYECKHX CHCTEM

10.1. OcHoBHbIE TIOHATUSL u
OTIpEIeIICHUS

10.2. JlomymieHusi, NpUHUMAaEMble MpU
aHaJIn3e yCTONYNBOCTH

10.3.3amaun  pacuyera YCTOHYMBOCTH
299C

10.4. Crarnueckas
MpOoCTEHIIEN CUCTEMBI
10.5. VYpaBHeHue [IBWXKEHHA pPOTOpa
reHeparopa

10.6. XapakrepucTuka MOILHOCTH
SIBHOIIOJIIOCHOTO TeHEpaTopa

10.7. XapakrepucTuka MOIITHOCTH
reaepatopa ¢ APB

10.8. XapakTepucTHKa MOIIHOCTH IpH
CJIOXHOM CBSI3U T€HEpaTopa ¢ CUCTEMOM
10.9. Pacuer COOCTBEHHBIX M B3aUMHBIX
MIPOBOAMMOCTEN

10.10.  Cratuueckas  yCTOMUYMBOCTB
CJIOXHBIX CHCTEM

10.11.  Cratuueckas  yCTOHMYMBOCTB
HarpysKku

10.12. Meroandeckue yKa3aHUS IO
aHaAJIN3Y CTATUYECKON YCTOWYMBOCTHU
10.13. VYTsaxeneHHe HUCXOJHOIO PEeKUMaA
299C

/Jex/

YCTOHYHMBOCTb

VK-4-31
YK-5-31

J.1
JI1.2

7.2

IMpumenenne Merona MaibIX KoJjeOaHHH
JUIsl aHAJIM3a CTaTMYECKOM YyCTOMYMBOCTHU
crnoxHbIX cuctem /Ip/

YK-4-V1
VK-5-B1
IK-1- V1

7.3

Amnanus craTudeckoil ycroitunBoctu 33C
/Jp/

YK-4-V1
YK-5-Bl1
[K-1- V1

J.1
JI1.2
J12.1




8.1 Paznen 11. Jlunamudeckast 2 YK-4-31 JI1.1
yeroiiunBocts 3IC VK-5-31 JI1.2
11.1. Amnanus JTUHAMHUYECKOH 124
YCTOMYMBOCTH  HPOCTEMILIEH CUCTEMBI
rpadudeckuM MeTo1oM
11.2. lunamudeckast yCTOMYMBOCTb IIPH
K3 na nunun
11.3. IlpenenbHblid yroyl OTKJIIOYEHHS
K3
11.4. Awnamms TpexdasHoro K3
rpaduueCcKuM METOIOM
11.5. Pemenue ypaBHEHUS [BHKCHHSA
poropa reHeparopa. Meron
I0CJIeIOBATEIEHBIX HHTEPBAJIOB
11.6.  [lunamuyeckas  yCTOHUYHBOCTBH
CJIOXKHBIX CHCTEM
11.7.  [IuHamuyeckas  yCTOHYMBOCTB
JIBUTATENEH HArpy3Ku
11.8. Ilyck aBurareneit
11.9. Camo3zamyck aBurareneit
11.10.  ABromaruyeckoe  MOBTOpPHOE
BKJIOYCHUE u ABTOMaTHYECKOE
BKJTIOYCHUE
11.11. Meronuueckue ykazaHus K
pacuery AMHaMU4eCKOH YCTOWYMBOCTH
/JTex/
8.2 Anamm3 Tpex¢asHOro K3 TpaduuecKuM 2 YK-4-V1 JI1.3
meronom /I1p/ YK-5-Bl1
IK-1- V1
8.3 AHanu3 JAMHAMHUYECKOM YCTOMYMBOCTH 2 YK-4-V1 JI1.1
35C /Jlp/ VK-5-B1 J11.2
IK-1- V1 J12.1
9.1 Pazgen 12. PeryiupoBanue 4acToThl U 1 YK-4-31 JI1.1
NnepeToKoB MOIIHOCTH B YK-4-V1 JI1.2
JHeprocucreMax YK-5-31 2.4
13.1. bananc MOLHOCTH YHEPTOCUCTEMBL VYK-5-Bl1
13.2. YacToTHBIE CTaTHYECKHE IK-1- V1
XapaKTEePUCTHKU SHEPTrOCHUCTEMbI [IK-1-B1
13.3. Buasl peryiaupoBaHHs YacTOTHl U
MEPETOKOB MOIITHOCTH
13.4. TpeGoBanust K Ka4yecTBY
PETYJINPOBaHMS YaCTOTHI
/Jex/
9.2 Ananus JacCTOTHOM CTaTHYECKOM 1 YK-4-V1 JI1.3
XapakTepuCTUKH dHeprocuctemst /I1p/ VK-5-B1
IK-1- V1
9.3 ABTOMaTHYECKOE peryaupoBaHue 1 YK-4-V1 JI1.1
4acTOTBl U IIEPETOKOB  AKTHBHOU YK-5-Bl1 JI1.2
momrHoctu /JIp/ IK-1- V1 JI2.1
9.4 CamocTrosiTeJbHOE u3y4yeHue 30 YK-4-31 JI1.1
MarepHaja no pa3neay 13 YK-4-V1 JI1.2
«Meponpustus M0  MOBBIMIEHUIO VK-5-31 JI1.4
yeroiiunsocta IIC» VK-5-B1 J12.2
1. Meponpusrus, CBSI3aHHbIC c [K-1- V1 J12.3
W3MEHEHUEM  I1apaMETPOB  OCHOBHBIX I1K-1-B1 o1
9JIEMEHTOB CHCTEMBI
2. JlonmonHUTenbHBIE YCTpoiicTBA Ui
MIOBBIIICHUS] YCTOHYHUBOCTH
3.  PexumHble  MepompusATHS IO
TIOBBIIIEHUIO YCTOHUHBOCTH
4. [ToBbiIEHNE YCTOHYMBOCTH
CpeicTBaMHU aBTOMaTHYECKOTO
npoTuBoaBapuitHoro ymnpasnenus /Cp/
Yacsl Ha KOHTPOIIE /KOHTpOIIB/. 36 YK-4-31 JI1.1
YK-5-31 J1.2
YK-4-V1 J1.4
VK-5-B1 J12.2
IK-1- V1 JI2.3
I1K-1-B1 Ol




5. ®OHJ OHEHOYHBIX MATEPHUAJIOB

5.1. KoHTpoJibHBIE BONPOCHI NI CAMOCTOSATEIbHOI MOATOTOBKH K 9K3aMeHY

5.1.1. IlepeyeHs BONPOCOB, HCHOJIL3YeMbIX IPH (JOPMHUPOBAHNH IK3aMEHALHOHHBIX OHJICTOB
(YK-4-31, YK-5-31) [JI1.1, J11.2, JI1.3, JI1.4, JI2.1, J12.2, J12.3, J12.4]
(MpoMesKyTOYHBIH KOHTPOJIL yCIIeBaeMOCTH)

1.OnpenencHne MOHATHI: PeXUM pabOTHI CUCTEMBI, TAPAMETPHI PEKMMA U MApaMETPhl CHCTEMBI, JJIEKTPOMAarHUTHBIE U
3JIEKTPOMEXaHUIECKHUE MIEPEXOJHBIEC TPOLECCHI.

2.PeXHUMBI 3JIEKTPOIHEPIETUUECKUX CUCTEM.

3.OCHOBHBIE ATaIlbl MATEMAaTHUECKOT0 MOICIUPOBAHMSL.

4. Bnusiaue oTnenbHbIX deMeHToB DDC Ha mapaMeTphl MEPEXOqHOT0 PeKuMa

5.ITpuunHBEI BOZHUKHOBEHUS U nocuencTsus K3

6.Haznauenue pacueToB TokOB K3 11 OCHOBHBIE HOMYIIEHNS, IPHHAMAaEMEbIE IIPH pacdeTax
7.Tpexdasznoe K3 B npocrefimeit memu, MUTaeMoi OT MIWH HEM3MEHHOTO HATIPSHKEHUS
8.Haubonb1iee neiicTByroniee 3Ha4eHUE MOJHOTO TOKA

9.OxBHUBaJICHTHAs IOCTOSHHASI BpEMEHU

10.Tpexdaznoe K3 Ha 3axrmMax reHeparopa 63 aBTOMaTHUECKOTO PETYJINPOBAHUS BO30YKACHHS
11.Tpexdaznoe K3 Ha 3akrmMax reHeparopa ¢ aBTOMaTH4YECKUM PEryJIMpOBaHHEM BO30YKICHUS
12.YcranoBusuiics pexxum K3

13.PacueT HauanbHOTO CBEPXIEPEXOTHOTIO U yAapHOTO TokoB K3

14.ITapameTpbI 3JIEMEHTOB 33¢ 0OPaTHON M HYJIEBOW IOCIIEI0BATENBHOCTEH (CHHXPOHHAS MaIlIHA, TPaHC(HOPMATOPHI U
aBTOTPaHC(HOPMATOPHI, BO3AYIIHbIC U KaOeJIbHbIE TMHUH)

15.BnusiHue yaenbHOM NpOBOAMMOCTH MHOTOJIETHEMEP3JIOTO TPYHTa Ha yJeIbHbIE IIapaMeTphl JIMHUH JJIeKTpoIiepeiadn
16.AcHHXpOHHBIE IBUTATEIH U 0000IICHHAS Harpy3Ka

17.0aH0KpaTHas onepeyHasi HECUMMETPUS

18.CpaBHEHME TOKOB Pa3IMYHBIX BUJOB K3

19.0aH0KpaTHAS POIOJIbHAS HECUMMETPHUS

20.CnoxHbIe BUABI HECUMMETPUHU

21.CxeMblI JaIbHUX dJIEKTpoIiepeaay

22 Ilepuoanueckue cBOOOAHBIE cocTapstone npu K3 B nanpHeH anexTponepenayie

23.Merto[ 3aIUTHl JATBHUAX IEKTPOIepeaad H €€ OTCTPOHKA OT CBOOOIHBIX COCTABIISIONINX

24 3ampikaHue (a3bl Ha 3eMITI0 B AJIEKTPUUECKOM CETH C N30JIMPOBAHHONW HEUTPAIIbIO
25.KommeHcamyst eMKOCTHOTO TOKa 3aMbIKaHUs (ha3bl Ha 3€MITI0

26.MaxcuMmanbsHble ypoBHU TOKOB K3

27.CpenctBa orpanndeHust Tokos K3

28.CranMoHapHOE WU aBTOMAaTUIECKOE JEJICHUE CETU

29. ToxoorpaHU4YMBAIOLIUE YCTPOUCTBA

30.TparchopmaTopsl ¢ pacHIeIIICHHOH 0OMOTKOM HU3KOT'O HAIIPSKSHUS

31.0nTUMU3aIms peKuMa 3a3eMIICHUS HeUTpasiel B QJIEKTPUIECKUX CETAX

32 Koopamnaius ypoBHe# TokoB K3 1 mapameTpoB 351eKTpooOopyaoBaHUS

33 JlomyeHust, IpUHAMaeMble TIPX aHajm3e ycroitunBoct 0C

34 3amgaun pacuera ycronauBocTa I9C

35.Cratndeckas yCTOMIMBOCTD MTPOCTEHUIIIEH CHCTEMBI

36.YpaBHEHUE IBUKEHUS POTOPA TeHepaTopa

37.XapaKkTepucTUKa MOIIIHOCTH SIBHOIIOJIOCHOTO TeHepaTopa

38.XapakTepucTuKa MOIUTHOCTH TeHepaTopa ¢ APB

39.XapakTeprucTUKa MOIIIHOCTH MIPH CIIOKHOM CBSI3U TeHEpaTOpa ¢ CUCTEMOM

40. VccnenoBaHue cTaTHYEeCKONW YCTOMYMBOCTH MPOCTEHIIIEH HEPETYINPYEMOH CHCTEMBI METOJIOM MaJIbIX KoJieOaHUH
41.Cratuyeckasi ycTOMUHMBOCTh HATPY3KU

42.[1eiCTBUTENBHBIN MIpeiea MOLIHOCTH

43. Cratuyeckasi yCTOMUMBOCTh ABUraTeNEed Harpy3Ku

44. BropuyHble KpUTEPUN YCTOMYMBOCTH HArpy3Ku

45.MeTtonuuecKkue yKa3aHus 110 aHAJIU3Y CTATHYECKON YCTOMYMBOCTH

46.YTsKenenue ucxoaHoro pexuma 99C

47.Ananu3 nuHamMmuyeckoi ycroiunBoctu 93C mpocreiiield cucTeMbl rpadUuecKiM METOI0M
48.[Iunamuyeckas ycroitunBocts 3C npu K3 Ha nmuaMM

49 IlpenenwHbli yron otkimouenus K3

50.Ananu3 Tpexdasznoro K3 rpaguyeckum meronom

51.Pemenne ypaBHEHUs IBIKEHUS pOTOpa TeHepaTopa. MeTo I ocief0BaTeIbHBIX HHTEPBAIOB
52.JluHaMu4ecKas yCTOWIMBOCTD CIOKHBIX CHCTEM

53./lunaMuueckasl yCTOWYMBOCTb JABUraTeNeil Harpy3Ku




54 JIlunaMuueckasi yCTOMUYMBOCTh ACUHHXPOHHOTO IBUTATENS

55./lunamMuueckasi yCTOWYMBOCTh CHHXPOHHOTO JIBUTATEIs

56.B03HUKHOBEHHE aCHHXPOHHOTO PEXUMA B JIEKTPOIHEPTETHUECKUX CHCTEMAaX

57.Y cTaHOBUBIIUICS aCHHXPOHHBIA PeXUMBI B DDC

58.JIukBUAAS aCHHXPOHHOTO pesknMa B 99C

59.3amgaumn, penraeMpie ¢ IIOMOIIBIO CHCTEMBI MOHUTOPHHTA MIEPEXOAHBIX PEXKUMOB B 3Heproooseanaernu E9C/O2C
60.YacToTHas cTaTHYECKas XapaKTEPHUCTHKA SHEPronoTpeOIeHus (Harpy3Ku)

61.YacToTHas cTaTHuecKasi XapaKTepUCTHKA FeHepaluu

62.CoBMelleHHas YaCTOTHAsl CTaTHYECKask XapaKTePHCTHUKA SJHEPTOCHCTEMBI

63.IlepBruHOE peryarpoBaHUe YACTOTHI U IEPETOKOB MOITHOCTH

64.BTopruHO€E pEeryJIMpOBaHUE YaCTOThI U IEPETOKOB MOLTHOCTH

65.TpeTnyHOE PETYITUPOBAHUE YACTOTHI M MEPETOKOB MOIIIHOCTH

66.TpeboBaHus K KAUECTBY PETyJIMPOBAHUS YaCTOTHI

67.ABTOMAaTHYECKOE PETYTUPOBAHUE YaCTOTHI U MIEPETOKOB AKTUBHON MOIITHOCTH
68.MeponpuaTys 10 MOBBILIEHUIO yecToHUMBOCTH DDC, CBSI3aHHBIE C U3MEHEHUEM NapaMETPOB OCHOBHBIX JIEMEHTOB
CUCTEMBI

69.YcTpoiicTBa ynpaBisieMbIX JUHUM IEPEMEHHOIO TOKA

70.CompoTHBIICHSI, BKIIIOYCHHBIC B HEUTpaIb TpaHCPopmaTopa

71.2n€eKTprUecKOe TOPMOKEHUE TEHEPATOPOB

72.Y cTaHOBKH MPOJIOJILHON KOMITEHCAITUU

73.PesxuMHBIE MEPOIPUATHS 110 MOBBIIIEHUIO YCTOHYHUBOCTH

74 .I1oBBIIIEHHE YCTOWYMBOCTH CPEICTBAMHU aBTOMATHYECKOTO MMPOTUBOABAPUIHOTO YIIPABICHHS

5.1.2 IlepevyeHb TeM MPAKTHYECKHUX 3aJaHUN,
HCMOJIb3yeMBbIX MPH (OPMHUPOBAHNH IK3AMEHAIMOHHBIX OUJIETOB
(YK-4-31,YK-4-Y1,YK-5-31,YK-5-B1, IIK-1- V1, [1K-1-B1) [JI1.1, JI1.2, JI1.4, J12.1, J12.3]

(IpOMEKYTOYHBII KOHTPOJIb yCIIEBAEMOCTH)

l.MaTeMaTHyecKue MOJCTH  OTACIHBHBIX 31eMeHTOB ODC  (CHHXPOHHBIC MAIIWHBI, TpaHCQOpMATOpBHl U
aBTOTPaHC(HOPMATOPHIL, TNHUH IEKTPONepeaadn, Harpy3Ka, CHHXPOHHBIC IBUTATEIH, ACHHXPOHHBIC IBUTATEIIH)
2.Pacder mapameTpoB cxem 3amereHuss 39C

3.IIpeobpazoBanue cxem 3amenienus 29C

4.CuctemMa OTHOCHTEIBHBIX €IMHHII

5.IIpuBeneHne napaMeTpoB CXEMbI K OCHOBHOM CTYIIEHU HalPSyKEHUS

6.AHanu3 Tpexdaznoro K3 B anexrprdeckoit cetn

7.PacueT HaYaNBbHOTO CBEPXIIEPEXOTHOTO U yAapHOro TokoB K3

8.MeToJl CUMMETPUYHBIX COCTABJISIOIINX

9.MogenupoBaHue pacrpeaeaeHus] CAMMETPUYHBIX COCTABIISIONINX B 2JIEKTPUUECKON crcTeMe
10.CxeMsbI 3amMenieHust PsIMOM, 00paTHOW M HYJIEBOH MOCIIEI0BATEILHOCTEH

11.Pacuet ofHOKpaTHOM MPOAONBHON HECUMMETPUU

12.Merop pacueTa mapaMeTpoB IIEPHOANISCKUX CBOOOTHBIX COCTABIISIOIINX

13.IIpuMmeHeHne MeToa MaNIbIX KOJICOaHUH [UTS aHAN3a CTATHYECKONW YCTOWIMBOCTH CIIOKHBIX CHCTEM
14.PacueT cOOCTBEHHBIX M B3aUMHBIX ITPOBOIUMOCTEH

15.Pemenne ypaBHEHUS NBIKECHUS pOTOpa TeHEpaTOpa.

16.MeToz nocnenoBaTesIbHbIX HUHTEPBAJIOB

17.Pacuer ToxoB K3

18.0nTuMu3anus pesxuma 3a3eMIeHUs

19.Ananu3 tpexdazHoro k3 rpadhuuecKiUM METOJOM

20.AHanu3 nuHaMu4Yeckon yctonunBoctu 39C

21.Ananu3 cratndeckoit yctonumBoctu I9C

22.AHann3 4aCTOTHOM CTATUYECKOM XapaKTEPUCTHKH YHEPTOCUCTEMBI

5.2. TlepeueHb paGoT, BHINOJIHSIEMBIX 0 THCHUIIHHE

B mporiecce n3ydeHnss AUCIUTUINHBI BHITTOTHSIIOTCS:
cemecTp 5
- PI'3 no nHauBHAYyaIbHBbIM BAPUAHTAM:
1. Pacuer tpexdaznoro K3 B ciioxHo anmektpudeckoii cucreme (YK-4-V1,YK-5-31,YK-5-B1, [TIK-1- V1).
2. MeToa cuMMETpHYHBIX cocTaBistonux. (YK-4-V1,YK-5-31,B1, [IK-1- V1,).
- 1abopaTopHbie padoThI:
JlabopatopHnas padota 1 Monenuposanue IIC (2 yaca) (YK-4-Y1,YK-5-B1, [TIK-1- V1)
Jlabopatopnas padora 2 IIpeoOpazosanue cxem 3amenienus (2 yaca) (YK-4-Y1,YK-5-B1, ITIK-1- V1)
Jlaboparopuas pabota 3 MozaenupoBanue Tpexdasnoro K3 B anekrpudeckoii cetr (2 gaca) (VK-4-V1,VK-5-31,YK-5-B1, I1K-1-
V1)




JlabopatopHast pabota 4 MonenupoBaHue pactpeaeneHls CUMMETPHYHbBIX COCTABIISIONINX B JJIEKTPUUECKON cucTeMe (2
gaca) (YK-4-31,YK-4-Y1,VK-5-31,VK-5-B1, [IK-1- V1)

JlaGoparopras pabora 5 KomreHcaiuss eMKOCTHOTO TOKa 3aMbIkaHusl (a3el Ha 3eMiro(2 gaca) YK-4-31,YK-4-V1,YK-5-
31,VK-5-B1, [TIK-1- Y1)

JlaGoparopras pabora 6 OnTuMu3anus CTPYKTYPBI M MapaMeTpoB ceTH (cxemHbIe pernenus) (2 gaca) ((YK-4-31,YK-4-
V1,VK-5-31,YK-5-B1, TIK-1- V1)

Jlaboparopras pabota 7 AHaynm3 cratuieckor yeroiumoct 99C (2 gaca) (YK-4-V1,YK-5-B1, [TIK-1- Y1)

JlabopatopHast pabota 8 Ananuz auHamMuueckor ycrounsoctn I3IC (2 yaca) (YK-4-V1,VK-5-B1, [IK-1- V1)
JlabopatopHast pabora 9 ABTOMaTHYECKOE PETYJINPOBAHUE YACTOTHI M MEPETOKOB aKTUBHOM MouiHoctH (1 wac) (YK-4-
Y1,VK-5-B1, [IK-1- V1).

Bonpocs! aJ1s1 npoBeeHUsI YCTHOTO 0IIPOCA HA MPAKTHYECKHUX 3aHATHAX U npH 3amute PT'3
(TekymIuii KOHTPOJIb YCIEBAEMOCTH)
5 cemectp

Pasnea 1. O0ume cBeieHus1 0 epeXOJHbIX MPoLeccax M UX Moeuposanny (YK-4-Y1,VK-5-B1, [IK-1- V1)

Jaiite ompeneneHHe NOHATHAM: peXHM pabOTHl CHCTEMBI, MapaMeTphl peXuMa M TapamMeTpsl CHUCTEMBL,
3JIEKTPOMArHUTHBIE U 3JIEKTPOMEXaHHUIECKHE IEPEX0THBIE TIPOIIECCHI.
2. Tlepeuucnure BUIbI PEKUMOB IJIEKTPOIHEPTETUIECKUX CUCTEM.
3. Tlepeuuncnure OCHOBHBIE ATAbl MATEMATHYECKOTO MOJIEITUPOBAHHUSL.

Pa3gen 2. MaremaTndeckue Mmoaenu 3aemeHToB IIC (VK-4-V1,VK-5-B1, TIK-1- Y1)

1. Uro Takoe 0OOOIICHHBI BEKTOp Tpex(a3HOW CHCTEMBI, KakoBa €ro poJIb TMPH aHalu3e pPEKUMOB PabOTHI
JICKTPUIECKON MAITUHBI?

2. Kakumu ypaBHEHUSMU OIHUCHIBACTCS IMEPEXOAHBIN TPOIECC B CHHXPOHHON MalinHe?

3. Kakme cxeMBl 3aMEIICHHS SBHOIIONIOCHBIX WM HESBHOIIONIOCHBIX CHHXPOHHBIX MAIIWH CYIIECTBYIOT B pacdeTax
MIEPEXOTHBIX TIPOIECCOB?

4. Tlepeumncnute OCHOBHBIEC TapaMeTPhl CHHXPOHHOM MAaIIMHBI U OOBSICHUTE UX (U3NIESCKUN CMBICIT.

5. UYro Takoe hopcupoBKa BO30YKAECHHS U KaK OHA OCYILECTBIISIETCS?

6. Kaxue cuctemHble ()yHKIIUH BBIMOJHSCT PEryJIMPOBaHNE BO3OYKICHUS «CHIBHOTO JCHCTBUSN?

7. Kak B pacueTax nepexoJHbIX IIPOLECCOB MPEICTABISIOTCS TpaHC(HOPMATOPHI M JIMHUH dJIEKTporepeaay?

8. HazoBuTe criocoObI MpeACTaBIeHUS] HATPY30K B pacueTax MepexoJHbIX MPOIECCOB.

9. Kakue cxembl IpeACTaBIEHUS IBUTATENEH CYIIECTBYIOT B pacuyerax TokoB K3 u yctoitunBoctn?

10. OueHuTe poIib 3JIEMEHTOB IEKTPOIHEPTETHIECKON CUCTEMBI B (POPMHUPOBAHKH NIEPEXOTHOTO MpoIiecca.

Pazgen 3. Odmue yka3anus k pacderam ToxoB K3 (YK-4-Y1,YK-5-B1, [1IK-1- V1)

1. JlaliTe onpeneneHne TakuM MOHATHAM, KaK MPOCTOE 3aMbIKaHWE Ha 3eMJII0, MeTalutmdeckoe K3, mpogonpHas u

TIOTIepeYHAasT HECUMMETPHSI.

KaxoBa BepositHOCTh K3 B 251€KTpOIHEpreTHUecKuX cuctemax?

[epeuncnure HanboOIEE YaCTO BCTPEUAOIIUECS IPUIHHBI BOSHUKHOBEHUs K3.

KakoBbl Haubouee Tsoxensie nocieacteus K3?

Jliis kakux nenei mpooasTces pacuetsl K3?

YTo Takoe MPUHIMITHANBHAS U PACYCTHAS CXEMBI 3aMCIICHHUS, B UEM COCTOUT UX OTIHYHC?

KakoBbI OCHOBHBIE TOCTOMHCTBA CUCTEMbI OTHOCUTEIIBHBIX ¢IUHHUIL?

Uro Takoe TOYHOE M MPHOIMKEHHOE IPUBEICHNE TTAPAMETPOB CXEMBI?

KakoBsr nocTonHCTBa BBeAeHHS K03 priineHToB TpanchopMarmu B 6a3uCHBIC HAIPSHKEHUS?

0. [lepeuncnure OCHOBHBIE NOMYIICHNS, KOTOPBIE MOTYT IIPHHAMATHCSA IPU pacdeTax MEepPexOIHBIX MPOIECCOB, U
00BSICHUTE BIMSHHAE KAXKIOTO JOMYIICHAS Ha TOYHOCTh pacyeTa.

SO0 ONANE LN

Pasnea 4. Tpexgasnoe K3 B asiekrpuyeckoii ceru (YK-4-31,YK-4-Y1,VK-5-31,VK-5-B1, [1IK-1- V1)

1.Yto Takoe MUHEI OECKOHEYHON MOIITHOCTH?

2.KakoB (hn3nueckuii CMBICI HOCTOSIHHOW BpeMeHU?

3.KaxoBbl ycioBHs BOSHUKHOBEHHS YAapHOTO TOKa?

4.Yro Takoe aeicTByOIIEEe 3HAUCHUE YJApPHOTO TOKa?

5.JlaiiTe onpeneneHre NOHATHS YIKBUBAJICHTHOI TOCTOSIHHOM BpeMeH.
6.KaxkoBBI 0COOEHHOCTH MTEPEXOJHOTO pekMa CHHXPOHHON MamuHbl ¢ APB?
7.Y10 Takoe pexXxuM HOPMAIBHOTO HANPSDKEHHS U MIPEAETBHOTO BO30YKICHNUS?

Pazngen 5. 3HeKTp0MaI‘Hl/lTHLIe NMEepEXoaHbIC MPOUECCHI B JAJbHHUX JJICKTponepeaadax 1 MX BJIUSAHUEC HA neiicTBue




3amuthl (YK-4-V1,YK-5-31,YK-5-B1, [1IK-1- V1, [1K-1-B1) [J1 2.1]

L=

Kakue cyiiecTByIOT OCHOBHBIE CXEMbI BBITIOJIHEHUS TATBHUX dJIEKTporiepeiayd?

KakoBbl 0COOCHHOCTH TIEPEXOIHBIX MPOIIECCOB B AJIEKTpoIiepeaadax 00JIbIION MPOTIKECHHOCTH?

Ha yem ocHOBaH MeTo]] pacdyera CBOOOAHBIX COCTABILSIIONIMX B JaJbHUX 3JIeKTporepeaayax?

KakoB xapakTep H3MEHEHHS 4YacTOT M aMIUIMTYJ CBOOOJAHBIX cocTaBisitomx npu K3 B JaibHHX
3eKTponepeaadax’?

Kak ocymiecTBisieTcst OTCTpOHKa 3alUThI JINHUN JAJIbHEH JIeKTpoIepead OT CBOOOJHBIX COCTaBIISIOIINX ?

Pazgen 6. HecummeTpuyHbIe aBapHiiHbIe Pe;KMMBI B 3JIEKTPO3HepreTHYecKnX cucremax (YK-4-31,YK-4-Y1,YK-5-31,VK-5-
BI, IIK-1- V1)

N

B uem JAOCTOUHCTBA U HEAOCTATKHU MCTOJd CUMMETPUYHBIX COCTABJIAIOIIUX MNPU €ro NpUMEHCHUU K pacucTaM
HCCUMMETPUYHBIX PEIKMMOB B 3JICKTPOIHECPICTUYCCKUX cucremax?
KakoBbl 0coOeHHOCTH MpCACTAaBJICHUSA pPa3JIMYHbIX 3JICMCHTOB 3HeKTpO3HepI‘eTI/IquK0ﬁ CHUCTEMbI B pacyeTax

HECHUMMETPUYHBIX PEKUMOB?

UYro Takoe Ha4aJI0 ¥ KOHEI[ CXEM 3aMEIICHHS Pa3IHIHBIX [T0CIEA0BATEIbHOCTEH?

[IpencraBbTe anropuTM pacdeTa TOka HecuMMeTpuaHoro K3.

B 1em cocTonT MPUHINI COCTABIECHUS] KOMIIEKCHBIX CXEM 3aMEICHUS?

KakoBbl cOOTHOLIEHUS MEXAY TOKaMu pa3inuHbIX K3 B MecTe 3aMbIKaHus?

[IpencraBbTe anropuT™ pacdeTa OJHOKPATHOW MPOJOIEHONH HECUMMETPHH.

Y10 noHuMaeTcs oJJ TCpPMHUHOM «CJIOKHBIC BUABI HCCUMMETPUN ), KAKOB IMOJAXO0/ K UX pacquy?
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Paznen 7. Pe:kuMbl P 3aMbIKAHUAX HA 3€MJII0 B JIEKTPUYECKHUX CETSAX ¢ U30JIUPOBAHHON HEHTpaIbio U
3jieKTpoycTaHoBKax 10 1 kB (VK-4-31,VK-4-Y1,VK-5-31,VK-5-B1, [IK-1- V1)

B uyem cocrost ocodbenHoCcTH peskuMoB K3 ceTeil ¢ H30I1MpOBaHHONW HEHTPAIIBIO?

Y10 Takoe TEIIOBOH cIiag Toka?

Kaxoit Bu 3aMbIKaHUsT HAa3bIBAETCS MPOCTHIM 3aMbIKaHUEM Ha 3eMJTIO?

Jis gero HyXKHa KOMIIEHCAUA TOKA IPOCTOTO 3aMBIKAaHHUS U KaK OHa OCYIIECTBIISIETCS?
KakoBa 1iens mepexoMneHcanum?

KaxkoBsr ocobenHocTH pacueToB TokoB K3 B cetsax mo 1000 B?

Kax onpenensitorcss MUHUMANbHBIN 1 MakcuMalibHbIN Toku K3 B cetn 1o 1000 B?
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Pa3znen 8. Orpanunyenue ToxoB K3 (YK-4-31,YK-4-Y1,VK-5-31,VK-5-B1, [1K-1- V1, TIK-1-B1

Hazosure npuunHsl pocTa ypoBHel TokoB K3 B a1ekTpuueckux ceTsx.

Kakue cpeactsa u pelieHus NpUMEHSIOTCA AJIs OrpaHuueHus TokoB K37

B geM cocTouT onTHMH3AINS peXIMa 3a3€MIICHHS HEHTpaJiel B 3JIEKTPUUECKON ceTr?

Uro Takoe KoopAWHAIWA ypoBHEH TokoB K3 1 mapaMeTpoB 31eKTpoobopymoBanms?

KakoBsI TeHIeHIIMY N3MEHEHUs YpoBHEH TokoB K3 B mporiecce pa3BUTHS SJIEKTPUIECKON CHCTEMBI

Al

Pa3gen 9. Cucrema MOHHTOPHHTA NEPEX0HBIX pexkuMoB (VK-4-31,YK-4-V1,VK-5-31,YK-5-B1, I[IK-1- V1, [IK-1-B1)

B ueM cyTh TEXHOIOTMU BEKTOPHOTO U3MEPEHUS TApaMETPOB PEKUMA HIEKTPOIHEPTETUUECKON CHCTEMBI?
Hazosute ocHoBHbIe Xapakrepuctuku CMITP EDC/O9C.

[To xakuM pU3HAKaM MPOU3BOJAMUTCS WASHTU(DHUKALWS aBapUITHOro pexnuma?

KakoBbl ocHOBHBIE HanpaBiieHHs uctoiabp3oBanuss CMIIP B pexume off-line?

OnuurTe npoueaypy BepupHKaiy AMHAMUYECKOH MoJienH ¢ omortsio CMITP.

KaxoBel ocHOBHBIE HampaBieHus ucnonb3oBanuss CMIIP B pexxume peanbHOro BpeMeH!

SN e

Pa3nen 10. YcroitunBoCTb d1eKTpo3HepreTnyeckux cucreM (YK-4-V1,VK-5-B1, [IK-1- V1)

Uro Takoe MpomycKHas CIIOCOOHOCTD AIIEMEHTA CHCTEMBI?

KaxoBbl 3ajaun 1 ienu pacuyera yCTOHYUBOCTHU 3JIEKTPUUECKUX CUCTEM?

Kak onieHuTh cTaTHUECKYI0 YyCTOMUMBOCTh NPOCTEHIIIEH U CIIOKHOM cucteM?

Kak Bnusier APB Ha cTatudeckyio yCTOWIMBOCTH?

Yro Takoe caMopacKkauuBaHue?

B 4em cocrouT uznueckas CymHOCTh COOCTBEHHBIX U B3aMMHBIX IIPOBOJIMMOCTEH?
Kaxumu kputepusaMu oleHUBAETCS CTaTHUECKasi YCTOHUMBOCTh Harpy3Ku?

KakoBEI 3amacel CTaTHIECKOH YCTOMIHUBOCTH?

0. Yto Takoe yTshkeneHue pexuma? J[is yero oHo mpuMeHseTcs?

SNk L=

Uro Takoe craTHyecKasi, JMHAMUYECKasi ¥ Pe3yIbTHPYIOIIas YCTOMIMBOCTE SIEKTPOIHEPTE€THIECKON CHCTEMBI?




Paznen 11. Junamuueckas ycroiuuBoctb IIC (YK-4-Y1,VK-5-BI, IIK-1- V1)

1.

Ilepeuncnure OCHOBHBIE METObI pacyeTa TMHAMUYECKON YyCTOWYHUBOCTH.

2. B 4eM cyTh rpaudeckoro MeToa aHaJIn3a AMHAMHYECKONW yCTOWIHBOCTH?

3. Yo TaKoe mpenenbHbIA yroa oTkmoueHns K3?

4. Kaxue MeTOABI pelIeHHs YpaBHESHUS JBIKECHHSA POTOpa FeHepaTopa UCIIOIB3YIOTCS IIPH aHAIM3e TUHAMUYECKOM
YCTOHIUBOCTH?

5.

6
7
8
9
1

IIpuBeauTe aNropuT™M pacuera JMHAMUYECKOH yCTONUMBOCTHU CIIOKHBIX CHCTEM.

Kak onieHuBaeTcsa AUHaMHUUECKasi yCTOHYUBOCTD ABUraTenaei Harpy3xku?

KakoBbl 0cOOCHHOCTH pexHuMa IycKa JIBUrareien?

Urto Takoe caMo3aIycK JABUraTesnen?

Kakue pacdyeTHble BO3MYILEHUS IPUHUMAIOTCS IIPU OLIEHKE AMHAMHUYECKON yCTOWIUBOCTH?
0. KakoBsl HOpMupyeMblIe JuTensHocTH K3 B ceTax pa3nuyHbIX HanpshKeHUit?

Paspnen 12 PeryjupoBanue 4acTOThI M IIePeTOKOB MOLIHOCTH B 3Heprocucremax (VK-4-31,YK-4-¥1,VK-5-31,VK-5-B1,
TIK-1- V1, T1K-1-B1)
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Uro Takoe caMOperyIMpOBaHUE SHEPTOCUCTEMBI 110 4acToTe?

Uro Takoe calib10 BHEITHUX MEPETOKOB?

B uem cyTh perymupytomiero ¢ ¢exTa Harpy3KH 1mo gyactore?

Uro Takoe KpyTH3HA YaCTOTHOH XapaKTEPHUCTHKH U B UeM e€ (PU3NIeCKUN CMBICIT?
Kak onpenenuts ctatusm typboarperara?

Yro Takoe NepBUYHOE PeTyIHpoBaHUe YacTOThl? Kakue BUIBI IEPBUUHOTO PETYIHPOBAHUS CYILECTBYIOT?
Omnpenenure BTOPUYHOE PErYIUPOBAHUE YAaCTOTHI U IEPETOKOB MOIIHOCTH.

Kak onpenenuts BeIMUMHY MUHIMAJIBHOTO pe3epBa BTOPHUHOIO PETYIUPOBAHUS?

Uro Takoe TPETUYHOE PETYIMPOBAHUE MOIIHOCTHU?

10. KakoBbl TpeOOBaHHUS K KAYECTBY PETyJIHMPOBAHUS YACTOThI?
11. B 4em oTnHume CTaATHIECKOTO U aCTATHYECKOTO PETYJINPOBAHUS YACTOTHI?
12. HasoBure 3amaun cuctreMsl APUM.

Pasnen 13. Meponpusitust o nopbimeHuo ycroiuusoctu II3C (YK-4-31,YK-4-V1,YK-5-31,YK-5-B1, IIK-1- V1, ITIK-1-

BI)

—_—

KakoBbl 0OCHOBHBIE TPEOOBaHMS K MEPOTIPHATHSIM JIO YIYUIICHHIO YCTOWIMBOCTH MIEKTPUIECKUX CUCTEM?
B 4yeM cyTh MepOoNpHUATHI, OCHOBAHHBIX HA yIy4IIEHUH MApaMETPOB OCHOBHBIX JIEMEHTOB
9JIEKTPOIHEPTETHUECKOM CUCTEMBI?

KakoBa poins yctpoiictB FACTS B noBblieHn# ycToMuuBocTu?

KakoBbl 7ONMOIHUTENBHBIE MEPOTIPHUATHS N0 YIYUIICHHIO YCTONUNBOCTH?

HazoBute pexuMHbBIE MEPONPHUATHS IO YIYUIICHUIO YCTOIHUNBOCTH.

Kakue ¢pynkmun [TA ciryxat NOBBIIICHHIO YCTOHYHBOCTH?

[lepeuncnure BUIBI YIPABISIOIIUX BO3IEHCTBUH crucTeMbl [1A.

L
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KoHTpoabHbIe BONPOCHI JJIsl 3AlUTHI JJA00PAaTOPHBIX padoT
(TeKkyLuMii KOHTPOJIb YCIIeBA€MOCTH)
Cemecrtp 5

JladopaTopHas pa6ora 1 Moaeauposanue I9C
(VYK-4-Y1,YK-5-B1, [1K-1- Y1) [JI1.1, JI1.2, J1 2.1]

1). CocraBuTh MaTeMaTHYECKHE MOAETH 3yieMeHToB DIC:

— CHHXpOHHBIE MAIINHBI

— Tpanchopmarops! u aBToTpaHcGopmMaTops!

— JIuHuw 3neKTponepenadn

— Harpyska

— CuHXpOHHBIE JBUTATENN

— ACHHXpOHHBIE IBUTATEIH

— TokoorpanuunBaronue U MyHTUPYIOIIUE PEAKTOPBI

2). OOBSACHUTH BIMSHUE OTAEIBHBIX d5ieMeHToB DDC Ha IapamMeTpbl EPEX0JHOr0 PexRuMa

Jlabopatopnasi paGora 2 IlpeoGpa3oBanue cxeM 3aMelleHUs
(YK-4-V1,YK-5-B1, IIK-1- Y1) [JI1.2 , J1 2.1]
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HaspaTh npr4yrHBI BOSHUKHOBEHHS U TTociaeacTus K3

[epeuncnute OCHOBHBIE AOIYILEHNUS, IPUHUMAEMBbIE IIPH pacuyeTax TokoB K3

KakoB mopsiIok cocTaBiieHHs] CXeM 3aMEIeHUs U pacyeT UX MapameTpoB?

CucremMa OTHOCUTEIILHBIX €JIMHUI]

KakoBa MeTo1Ka NpUBENICHUS TAPAMETPOB CXEMBI K OCHOBHOM CTYIIEHH HaIpsDKEHUS?
KaxkoB nopsiox npeodpazoBaHHs CXeM 3aMEICHH?

JlaGopaTopnas pa6ora 3 MoneaupoBanue Tpex¢asnoro K3 B aiexrpudeckoii ceru
(YK-4-Y1,VK-5-31,YK-5-B1, [1K-1- V1) [JI 2.1]

Tpexdasznoe K3 B npocreiimeit memu, MuTaeMoi OT MIMH HEU3MEHHOTO HATIPSHKEHUS
Omnpenenenne HauOOJIBLIErO NEHCTBYIOIEr0 3HAYEHUSI ITOJTHOTO TOKa

Pacuer 3kBUBaNEHTHOH IOCTOSIHHOM BPEMEHHU

Tpexdaznoe K3 Ha 3akrmax reHeparopa 6€3 aBTOMAaTHYECKOTO PETYJINPOBAHUS BO30YKACHHS
Tpexdaznoe K3 Ha 3akumMax reHepaTropa ¢ aBTOMaTH4ECKUM PEryJIMPOBaHHEM BO30YKICHUS
Omnpenenenne ycTaHOBUBIIETrocs pexxuma K3

Pacyer HayaIbHOTO CBEPXIMEPEXOJHOTO U yIapHOoro TokoB K3

JlaGopaTopHasi pa6ora 4 MoaeupoBaHue pacnpeaejeHus CAMMETPUYHBIX COCTABJSIIOIIMNX B JJIEKTPUYECKOI

CHCTEeMe
(VK-4-31,YK-4-V1,VK-5-31,YK-5-B1, [IK-1- V1) [J1 2.1]

B gem cyTh MeTO/1a CHMMETPUYIHBIX COCTABIISIOMINX?

ITepeuncnute mapamerpsl dneMeHTOB DOC (CHHXpOHHAs MallWHA, TpaHcGOpPMATOPBI M aBTOTpPaHCHOPMATOPHI,
BO3JLyLIIHbIE ¥ KaOeJbHBIE JIMHUN) OOpaTHOW M HYJIEBO IOCIIeI0BAaTEILHOCTEH

CocTaBbTe CXEMBI 3aMEIICHUS PSMOIA, 0OpaTHOM U HYJICBOH MOCIIEA0BATSILHOCTEH

KaxoB anroputm pacuera Toka HecumMeTpuuHoro K3?

Kak cocTaBisitoTcs KOMILIEKCHBIE CXEMBI 3aMELeHUs?

CpaBHUTE TOKHU pa3InyHbIX BUaoB K3

Kak pacnipenenstorcsi CHMMETPUYHBIE COCTABIIAIONTIE B DIIEKTPUIECKOH cucTeme?

OpHOKpaTHasI IPOIOIbHAST HECUMMETPHS (pa3pbIB onHON (a3, pa3prlB OBYX (a3, HECHMMETPHUS OT BKIIOYCHHS
COTIPOTHBIICHHIA)

KaxoB anroputm pacuera oJHOKpaTHOM NPOJ0JILHON HECUMMETPUU?

. Z[aﬁTe OIIPpEACIICHUEC W HOSACHCHUC CJIOKHBIX BHJIA0OB HCCUMMCETPUHU (HBOﬁHOC K3 Ha 3EMIIIO, O,I[HO(I)aSHOG K3 C

pa3pbeIBoM (hazbr).

JlagopaTopHas padora 5 KoMmneHcauus eMKOCTHOI0 TOKA 3aMbIKaHUs (a3bl HA 3eMJIIO
(YK-4-31,YK-4-Y1,YK-5-31,VK-5-B1, IIK-1- Y1)[JI2.1]

1. Tlepeunciure ocodenHocTH pexxumoB K3 cereil ¢ n30a1MpoBaHHON HEHTpaIIbIO.

2. OOBscHUTE PEeXUM 3aMbIKaHUs (pa3bl HAa 3€MJIIO B CETH C U30JIMPOBAHHON HEHTPAJIbIO

3. Kak ocymiecTBisieTcsi KOMIEHCAIMSI EMKOCTHOTO TOKa 3aMbIKaHHsI (ha3bl HA 3EMITIO

4. Kaxo# BHJ] 3aMBIKaHHs Ha3bIBAETCS IPOCTHIM 3aMbIKaHHEM Ha 3eMJII0?

5. Jlns 9ero HyHaA KOMIIEHCALUS TOKA IIPOCTOTO 3aMBIKaHMA U KaK OHA OCYILECTBISIETCA?

6. KakoBa menp nepekoMIeHcanm?

7. Tlepeuncnute ocobeHHOCTH pacueToB TOKOB K3 B cersix mo 1000 B

JlaGopaTtopHas padoTa 6 OnTuMu3anus CTPYKTYPbI M NAPAMETPOB CeTH (CXeMHbIe perIeHus)

(YK-4-31,YK-4-Y1,YK-5-31,YK-5-B1, [1K-1- V1) [J11.3,J11.4,]1 2.1]

1. Ha3oBute MakcumainbHble YpoBHU TOKOB K3.

2. Tlepeuncnure cpencTBa orpanudenus Tokos K3.

3. B u4em cocTouT LIenb ONTHMU3AIMHU CTPYKTYPHI M IAPAMETPOB CETH (CXEMHBIE pereHus)?

4. B uyeM CyTb CTallMOHAPHOTO WJIM ABTOMATUYECKOTO JICJICHUS CETH?

5. IlepeuncnuTe TOKOOTPaHUUUBAIOLINE YCTPOIICTBA.

6. Kax ocymiecTBisieTcss ONTUMM3ALUS pexKUMa 3a3eMICHUS HEHTpanel B 2JIEKTPUUECKUX CeTIX?

7. Kax ocymiecTBiseTcss KoopauHanus ypoBHei TokoB K3 u mapameTpoB 3:mekTpooOopynoBaHus?

JladopaTopHasi padoTa 7 AHaJu3 cTaTH4YecKoi ycroituuBoctu IIC




(YK-4-Y1,VK-5-B1, IIK-1- V1) [JI1.1,J11.2,J1 2.1]

1. Tlepeumcnute DOMyIICHNS, IPUHAMAaeMbIe TP aHan3e ycroanBocTa DC.

2. B uewm 3akmogaercs 3aada pacdera ycrowauBocta 99C?

3. Ompenenenue cTaTHYECKONH YCTOWYMBOCTH MPOCTEHIIIEH CHCTEMBI.

4. 3amumuTe ypaBHEHHE ABIKCHHS POTOpa FeHEpaTopa.

5. Kak paccuntsIBatoTcsi COOCTBEHHBIE U B3aNMHBIE IPOBOAUMOCTH?

6. UYem ompenensercs craTHYeCcKasi yCTOHUNBOCTD CJIOKHBIX CUCTEM?

7. Ilepeuncnure U MOSCHUTE METOIbl UCCIEIOBAHUSA CTATUYECKOM YCTOMYMBOCTH IPOCTEHILIEH HEPETYIUPYyEeMOR
CHCTEMBI

8. Ilepeuncnure u MOSICHUTE METOJIbI aHATIN3a CTATUYECKON YCTOWIMBOCTH CIOXKHBIX CHUCTEM.

9. KaxoBbI KpUTEpUHU CTATUYECKOH YCTOWYMBOCTH HArpy3Ku?

10. B ueM 3akirouaeTcs yTsKelIeHHE UCXOIHOTrO pexuma 33C?

JlabopaTopHasi pa6ora 8 AHaau3 AMHAMHYecKol yeroiiuuBocTu IIC
(YK-4-Y1,VK-5-B1, IIK-1- V1) [JI1.1, JI1.2, JT 2.1]

TlepeunciauTe MeTOBI aHATN3a TUHAMUYECKOW YCTOMYMBOCTH TPOCTEHIIIEH CUCTEMBI.
Uewm omnpenenseTcst TMHaMUYecKast yCTOMIUBOCTD Ipu K3 Ha uaNN?

Uro Takoe mpenenbHbIH yrox oTkioueHus K37

CyTb rpaduueckoro MeToaa aHanmsa Tpexgasnoro K3.

CyTb MeTO/Ia IOCNIEIOBATENbHBIX NHTEPBAJIOB.

Kak onieHnBaercst AMHaMUYECKasl yCTOMYUBOCTD CJIOKHBIX CUCTEM?

Kax onieHnBaercst AMHaMUYECKasl yCTOMYUBOCTD ABUTaTENeH HArpy3Ku?

Kak onieHnBaeTca quHaMuueckasi yCTOHYMBOCTh aCHHXPOHHOTO JIBUraTess?

Kak onienuBaetcsa JluHamMuueckast yCTOWYMBOCTh CHHXPOHHOTO ABUTATENs?

0. Ha3zoBuTe 0COOEHHOCTH ITyCKa JBUTraTelNei.
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JlabopaTopHasi pa6ora 9 ABTOMaTH4YeCKOe peryJ1upoBaHue YaCTOThI U ePeTOKOB AKTHBHONH MOLIIHOCTH
(YK-4-Y1,VK-5-B1, IIK-1- V1) [JI1.1, J11.2, J1 2.1]

B ueMm coctout 6anaHca MOITHOCTH YHEPTOCUCTEMBI 7

CyTb caMOperyJIMpOBaHUS SHEPTOCUCTEMBI 110 YacTOTE.

[lepeuncianre 4aCTOTHBIE CTATHYECKUE XapaKTEPUCTHKU IHEPTOCUCTEMEI.

HazoBute BUABI peryIupOBaHUs 9aCTOTHI U MIEPETOKOB MOIITHOCTH.

Kakwne Tpe6oBaHMs MPEIBIBIAIOTCS K Ka4eCTBY PETryIUPOBaHUS YaCTOTHI?

B yem oTnHuMe cTaTUYECKOTO M aCTATHYECKOTO PETYJINPOBaHUS YaCTOTHI?

Kaxk ocymmecTBisieTcst aBTOMaTH4ECKOE peryJIMpOBaHNe YacTOTHl M IEPETOKOB AKTUBHOI MOIITHOCTH?

NNk -

5.3. OueHo4HbIe MaTepHaJibl, HCNOJb3yEeMbI€ 1JIf OK3aMEHa

DK3aMEHAITMOHHBIN OWJIeT BKJIIOYAET JBa TEOPETHYECKHMX BOIPOCa MO Pa3HBIM pasliellaM W3 IEePEYHsS BOIPOCOB,
WCTIONB3YEMBIX TIPH (OPMUPOBAHUHU DK3aMECHAIIMOHHBIX OWMJIETOB, W 3a/JlaHUE 0 TEME M3 MEPEUHs TEM, UCTIOIb3YeMBIX
pu GOPMHUPOBAHUH IK3aMEHAITMOHHBIX OUIICTOB.
IIpumepbl 3K3aMeHAIMOHHBIX OUJIETOB:

buaer 1

1. Tpexdasnoe K3 Ha 3axumax reHepaTopa 6¢3 aBTOMaTHIECKOTO PEryIUPOBAHUS BO30YKICHHS

2. CoBMeIICHHAS YaCTOTHAS CTATUYECKAsl XapaKTePUCTUKA SJHEPTOCUCTEMBI

3. 3apmaya. OnTuMu3alus pexuMa 3a3eMIICHUS

4. buaer2
1.  OnTuMmu3zanus pexuma 3a3eMIICHUS HeUTpaiel B SJIEKTPUICCKUX CETAX
2. Tlepmoamueckue cBobomHbIe cocTaBirttonue mpu K3 B qanmpHe snekTponepenade
3. 3amaya. AHamu3 TMHAMHYECKON ycToiumBoctn D3C
IIpumepsl 3agaHuil VI IK3aMeHa
3amaya 1

DneKkTpuueckas Lenb COCTOMT U3 IMOCIEN0BaTENbHO COEJUHEHHBIX peakTopa ¢ compoTuBieHueM X = 0,45 Owm mpu
HOMUHAIILHOM TOKE [0y = 1000 A v HOMUHATBHOM HanpsikeHUd Uy, = 10 kB u xabens mmuHo# / = 1,8 kM, moronHoe
WHIYKTHBHOE COIPOTUBIICHUE KOTOPOTO X = 0,08 OM/kM. OripeieNiuTh HHAYKTUBHOE COMMPOTHBIICHUE DJICMEHTOB LN




B OTHOCUTCJIbHBIX €AUHUIIAX TPU HOMUHAJIbHBIX YCJIOBUAX pEaKTOpA.

3agaya 2. CoCTaBUTh CXEMY 3aMCIICHMs I PacuyeTHOM cxeMmbl puc.l.l, BBIpa3sWB mapameTpsl €€ 3JICMEHTOB B
HMMCHOBAHHBIX M OTHOCHTE/IbHBIX CIUHHIIAX; IPH ATOM CIEJIaTh TOYHOE U MPHOIMKCHHOE [TPUBEACHHS [TAPAMETPOB.

Wcxonnelie naHHBIE:

reHepatop G: Pyoy = 63 MBT; Uyon = 10,5 kB; cos@uoy = 0,8; Xejom = 0,17; £ )= 11xB;

tpancopmatop T1: S,on = 80 MB-A; n=121/10,5 ¥B; u, = 10,5 %;

tpanchopmaTop 712: Sy =40 MB-A; n=110/11 xB; u, = 10,5 %;

mauus W. [ =70 km; Xy = 0,4 OM/KM;

peaxtop LR tuna PB-10-1000-0,45.
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Puc. a - pacyeTHas cxema, 0 - cxeMa 3aMCIICHUA

5.4. MeToanKa OLEHKH OCBOECHHS THCITHILINHBI

DopmMoit MPOMEKYTOUHOM ATTECTALIMH B 5 CEMECTPE ABJISIETCS IK3aMEH
5.4.1. Texymuii KOHTPOJIb ycNIEBAEMOCTH
OuenuBaHue BeinoiaHenus P13

Ounenka Kpurepnu onennBanns

Bce 3amanus PI'3 BeimosnHeHb! 6€3 ommOOK, JIMOO ¢ HENMPHUHIIUITHAIBHBIMU ONTUOKaMH, HE

«3auTeHo»
BIMSFOIIMMH Ha (PU3HUECKYIO CYyTh pe3ysbTaTa

PI'3 He BEIIIOIHEHO IIOJIHOCTBIO, 1100 BBINOJHEHEI HE BCE 3aJaHus, 1mbo B PCUICHNU JONYIICHBI

«He 3auTeHo»
CyIIECTBEHHBIC OIIMOKHU, HEUCTIPABIICHHBIC MTOCIIC COOECETOBAHMS C IIPEIIOIaBATEIIEM

OrieHBaHWE BBITOJIHCHUS U 3alUTHI JIAOOPATOPHBIX padboOT
OueHka Kpurepuu oneHuBaHuA

OOyyaronuicsl TOJIHOCTBIO BBINOJHHUI 3KCIEPHUMEHTAIBHYIO 4YacTh JiabopaTopHOil paboThl,
obOpabotan u ohopMHI ee pe3yabTaTbl, JaJ OTBETHl Ha KOHTPOJIHBIE BOIPOCHI, JIMOO
«3auTeHO» MIOJTHOCTBIO BBIMOJIHWII SKCIEPUMEHTAIBHYIO YacTh J1abopaTopHOil paboThl, OAHAKO JIOMTYCTHII
HENpHUHIMITHAIIbHEIE OIKOKY IpH 00paboTKe ee pe3ysbTaToB WIM B OTBETaX Ha KOHTPOJILHBIE
BOIIPOCHI, YCTPaHEHHBIE IT0CiIe 00CYKCHNUS C TIPENolaBaTesieM U IPYrUMU 00y4YaroIMMUCs

DKCcTiepuMeEHTAIbHAS YacTh J1a00paTOPHOU pabOThI BRIMTOJIHEHA HE MOJHOCTHIO, JINOO HMEIOTCS
«He 3a4teHo» | MpUHIMITHATIBbHBIE OIIUOKU MpHU 00pabOTKe e pe3yJbTaTOB WM B OTBETaX HAa KOHTPOJIBHBIC
BOIPOCHI

OIIGHI/IBaHI/IG peUICHUSA 3a4a4 Ha NPAKTUYICCKUX 3aHATHUAX

Ounenka Kpurtepuu oneHuBanus

OOy4Jaroniuiicss TOJHOCTHIO BBIMIOJNHWAI M OOBSICHWI pEIICHHE 3aJaqd, JHUOO BBITIOJHUII
pelieHre 3a1a4qi, HO He MOXET apryMEHTHPOBATh CBOE pellieHre, OO0 BBIMOJIHSAET PELICHUE
3aJa4M, OJJHAKO JOMYCKAeT HENPHUHIMITUAJIbHBIC OUIMOKH, yCTpaHseMble Mocie 00CYXKICHUS
XOJ1a pEellIeHHUsI C PEMOIaBaTeNIeM U IPYTUMH 00YHaIOIIUMHCS

«3a4TeHO»

OOy4arouuiics He MOKET PEIIUTh 33a9y
«He 3auTeHO»

5.4.2 IIpomeskyTOUYHAasI aTTeCTAIUSI
Cemectp 5

CucreMa OneHHBAHHA YK3aMeHa




Ounenka PesynbTar
(opmMupoBaHusi KOMIIETEHUUH
«OTIHYHOY
«Xopo1o» KomnereHiuu chopMUpOBaHEI

((y[lOBJ'IGTBOpI/ITeHLHO »

N W |k

((Hey[lOBJ'IGTBOpI/ITeJILHO »

Komnereniuu He chopMUpOBaHEI

Kpurepun onieHMBaHHUS 0TBETOB 00YUAIOMIMXCS IPH MPOBEICHUH YK3aMeHa

«HeynoBiaerBopu-
«OTauIHO» «Xopouo» «Y10BJIETBOPUTEJIbHO» y P
TeJbHO»
OO0yyarormuiics nat OO0yyarommuiics qat OO0yyarommuiics nat Ha onnn 13
. .. . | IpaBUIILHBINA OTBET HA 00a | MPABMIILHBIHN, HO TEOPETUIECKUX BOTIPOCOB
TOIPOOHBIH, Pa3BEPHYTHIN N
TEOPETUYECKUX BOIPOCa | HETIOJIHBIN OTBET Ha 00a SK3aMEHAIMOHHOT'O

oTBeT Ha 00a
TEOPETUYECKUX BOIPOCa
9K3aMEHAI[HOHHOTO
Ouiera, a TaKKe Ha
JIOTIOJTHUTENbHBIE
BOIIPOCHI,
MPOJIEMOHCTPHPOBAB
BCECTOPOHHEE
CHCTEeMaTHYeCKOe U
rITyOOKO€ OCBOCHHE
MaTrepHaia JUCLHIUINHEL,
3HaHUE KaK OCHOBHOM, TaK
1 JOTIOJTHUTEIbHOM
y4eOHOU TUTEPaTypHI 110
KypCY, a TaK)Ke IPaBHIBHO
PELIMI NPAKTHYECKYIO
3ajauy

9K3aMEHAIIMOHHOTO
ouiera,
MPOJCMOHCTPUPOBAB
OCBOCHHE MaTepuaia
JUCIUIUTAHBI, 3HAHNE
OCHOBHOH y4eOHOU
JIUTEPATYpPHI 1O KypCy, a
TAKKE PEIIUIT
MPaKTHYECKYIO 334y,
JIONYCTUB
HENPHUHIUHATBHbIC
OIIHOKHU

TEOPETHYECKHUX BOIIPOCa
9K3aMEHAI[MOHHOTO
ouera,
MPOJIEMOHCTPUPOBAB
3HaHUE OCHOBHOTO
MaTepualia TUCIUIUTHHBL U
3HAKOMCTBO C OCHOBHOM
y4eOHO TUTEepaTypoi 1Mo
KypCy; MPH PEIICHHN
3aJa4u ObLTH JOMYIICHBI
OIIMOKH, UCIIPABICHHbIC
oCJjIe 3aMeYaHuit
MpenoaaBaTess

ouiera, 1100 Ha 00a OTBET
He OBUI IaH WM CONEPKHUT
MIPUHIHIHATEHBIE
omm6Oku. O0yvaromuics
JIEMOHCTPHUPYET HE3HAHUE
Ooutbleit yacTH
Marepuaia JUCHUILIHHBL,
HE3HAKOM C y4eOHOH
JUTEPATYpPOH 110 KypCy;
MpaKkTHYeCKas 3a/1a4a He
pemieHa, MO0 e€ pemeHue
ABJISIETCS NPUHLIUITHAIEHO
HEBEPHBIM

6. YAEBHO-METOAUYECKOE 1 UHO®OPMALNMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas Jiureparypa

6.1.1 OcHoBHas IuTEpPaTYpa

O06o3HaueHHE ABTOpHI, 3ariaBue buodaunoreka H3pareabCcTBO
COCTABUTE/IH , O
J1.1 [Inmunenxo, B.T.  |Onexrpomarautasie |9bC «YHUBepcuTeTcKast 0MONIMOTEKa OHIAMH» Openodypr :
Hepexo/HbIe URL: http.//biblioclub.ru/index.php?page=book&id= |Opendyprcku
HPOLECCHI B|330565 7
3IIEKTPOIHEPreTHIEC roCy/iapCcTBEeH
KHX  CHCTEeMax HBII
y4eOHO- YHUBEPCUTET,
METOIUYECKOE 2014
mnocobue /
B.T. Ilnminnenko
112 Koroga, E.H. Dnexrpomarauthsie |9BC «YHuBepcurerckas 6ubaroTeKa OHIalH ExatepunOyp
NEPEXOIHbIC ;URL: http://biblioclub.ru/index.php?page=book&id=|r
MPOLIECCHI B{275810 . —ISBN 978-5-7996-1254-2. DenepalibHbl
IEKTPUIECKUX i
cucremMax : ydeOHO- YHHBEPCUTET
METOIUYECKOE umenn b. H.
rmocodue / EnbiiiHa,
E.H. Korosa, 2014
T.}O. ITanukoBckas
J13 Apmees J1.B. ,|ITepexoanbie OBC «YHuBepcurerckas 6ubaoTeKa OHIalH HoBocubupck
I'yces E.II. , Jlonros|nporeccht B|URL: http://biblioclub.ru/index.php?page=book&id=
A.IL u gp. IEKTPUUECKUX 436254 HoBocubupck
cucremax: cOopHuk| — [ISBN 978-5-7782-2498-8. ui
3a1a4 rOCYAapCTBEH
HBIN
TEXHUYECKUN
YHUBEPCHUTET,
2014,
J114 KoGenes, A.B. Pexumbl pabots1| OBC «YHuBepcuTeTcKas OMONIMOTEKa OHIIaHH» Tam00B :



http://biblioclub.ru/index.php?page=book&id=330565
http://biblioclub.ru/index.php?page=book&id=330565
http://biblioclub.ru/index.php?page=book&id=275810
http://biblioclub.ru/index.php?page=book&id=275810
http://biblioclub.ru/index.php?page=book&id=436254
http://biblioclub.ru/index.php?page=book&id=436254

3JIEKTPOIHEPIeTHYEC |. TamboBckuit
KHX CHUCTEM :|URL:Attp://biblioclub.ru/index.php? page=book&id=4 [rocynapcTBeH
yuebHoe mocobue /(44929 HBIH
A.B. KoGernes ; ISBN 978-5-8265-1411-5. — TEXHUYECKHI
YHHBEPCHUTET,
2015
6.1.2 Jlono/IHMTe/IbHAS JIMTEpPATypa
O0603HaYeHH ABTOPpBI, 3arnaBue bubauorexka Hznarenbcr
e COCTABHUTEIHN BO, I'0J1
J2.1 Kononon 10.I",,|Dnexrposnepreruue [OBC  «YHuBepcurerckas Oubianoreka  owigaiH—|CTaBpOINOIb :
Kononosa H.H.,.|ckue  cucrembr u|URL:hAtip:/biblioclub.ru/index.php?page=book&id=4 |Ceepo-
KocrtiokoB J.A,|cetu: nabopaTtopHsIii| 94692 Kasxka3zckuit
Pribacosa O.C.u ap. [mpakTukym DenepalibHbI
i
YHUBEPCHUTET,
2017
J122 ®umnmosa T.A. DHepreTuiecKkue OBC «YHuBepcurerckas Oubnuorexka omHiaitH»—|HoBocubupck
PEKUMBI URL: http://biblioclub.ru/index.php ?page=book&id= |:
IJEKTPUUECKUX 374714 Hoocubupck
CTaHLNH u| — ISBN 978-5-7782-3589-2. un
AJIEKTPOIHEPTrEeTHYEC rOCYJapCTBEH
KHX CUCTEM HBIN
y4eOHHUK TEXHUUYECKUI
YHUBEPCUTET,
2017
J123 Pycuna AT Pexumbl OBC «YHuBepcurerckas OMOIMOTEKa OHIANHY HoBocubupck
IEKTPUUECKUX URL: http.//biblioclub.ru/index.php ?page=book&id= |:
CTaHLUHI ul576756 Hoocubupck
anekrposnepreruyec [-ISBN 978-5-7782-2695-1. ui
KUX CHCTEM rocy/iapCcTBeH
yueOHoe nocobue HBIH
TEXHUYECKUN
YHUBEPCUTET,
2016.
124 Pycuna A.T. ,|Onexrposneprernyue |9BC «YHnBepcuTeTcKas OMONMMOTEKa OHIAHH» HoBocubupck
Gumunmosa  T.A. ,|ckue cuctembl  u|URL: Attp.//biblioclub.ru/index.php?page=book&id= |:
ApecroBa  A.IO. u|ynpaBnenue umu :|574692 Hoocubupck
ap. ; yueOHoe mocobue ISBN 978-5-7782-3703-2. . uit
roCy/apCTBEeH
HBI
TEXHUYECKUN
YHHBEPCHUTET,
2018.

6.2. Ilepeuyenb pecypcoB HH()OPMALMOHHO-TEJEKOMMYHUKAUMOHHOI ceTH «AHTEepHEeT»

951 Becmnathast anekrpoHHast 6ndnnoreka onnaiH «ExanHoe 0kHO K 00pa3oBaTenbHbIM
pecypcamy [Dnektponnslit pecypce]: http://window.edu.ru
6.3. IlepeueHb NPOrpaMMHOro odecreveHust
1 Microsoft Windows
o2 Microsoft office
113 PTC Mathcad Express( cBOOOIHO pacnpocTpaHsieMoe IpOrpaMMHOE 00ecTieueHIE)
4 7- Zip (cBOOOJHO pacnpocTpaHsieMoe IporpaMMHOe 00ecieyeHHe)
s Kaspersky Endpoint Security

6.4. IlepeyeHb HHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM H IPO(eccHOHANBHBIX 023 JaHHBIX

ni

- LMS Canvas (npuka3z HUTY «MHUCuC» Ne 387 o.B. ot 05.06.2018 r. «O npumeHeHUH B
yuebHOM npouiecce DOPy) https.//Ims.misis.ru/

- Hayunas snextponnas 6ubnuorexka eLIBRARY.RU: http./felibrary.ru/

- ®enepanbublii noptai «Poccuiickoe odpasoBanuey: http://edu.ru

- OTkpsITOC 0OpasoBanue: http.//openedu.ru

- Poccuiickas rocynapctBenHas Oubnunoreka: attp:/www.rsl.ru
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- OnexrpoHHO-O0nOmMoTeunast cucrema (ObC) «YHuBepcuTerckas OHOIHOTEKa OHJIAMHY:

http://biblioclub.ru

- Onexrponnas 6ubmorexka HUTY «MUCUC»: http://elibrary.misis.ru

[l EN|

- YuuBepcurerckas nHbpopmannonHas cucrema POCCUS: https.://uisrussia. msu.ru/

- OnexrponHas 6ubimoreka PI'B: nuccepraunm: htip.:/diss.rsl.ru/?menu=disscatalog/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE



http://biblioclub.ru/index.php?page=book&id=444929
http://biblioclub.ru/index.php?page=book&id=444929
http://biblioclub.ru/index.php?page=book&id=494692
http://biblioclub.ru/index.php?page=book&id=494692
http://biblioclub.ru/index.php?page=book&id=574714
http://biblioclub.ru/index.php?page=book&id=574714
http://biblioclub.ru/index.php?page=book&id=576756
http://biblioclub.ru/index.php?page=book&id=576756
http://biblioclub.ru/index.php?page=book&id=574692
http://biblioclub.ru/index.php?page=book&id=574692
https://lms.misis.ru/
http://elibrary.ru/
http://edu.ru/
http://openedu.ru/
http://www.rsl.ru/
http://biblioclub.ru/
http://elibrary.misis.ru/
https://uisrussia.msu.ru/
http://diss.rsl.ru/?menu=disscatalog/
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JlaGopaTopust IPOMBILIIEHHOH Iepeuens ocHOBHOrO 000PY10BaHUS, y4€OHO-HATTIAAHBIX

DJIEKTPOHUKH HOC06I/Iﬁ:

— KOMIIBIOTEP-MOHOOJIOK - 8 mIT.;

— 1abopaTOPHEII CTEH] 10 IPAKTHKYMY
«CXEMOTEXHHKa» KOMITBIOTEP-MOHOOJIOK -
MOHOOJIOK asus eeetop 1602 atom - 4 mT.;

— JIOCKa;

— TIPOEKTOp;

— 1abOpAaTOPHBIA CTCH]T «AJIEKTPOHUKAY - 5 IIT.;

— KOMIUICKT y4eOHO MeOenu Ha 25 MocagoYHbIX

MECT.
306 Kabuner 11 camocToATENBHOM [TepedyeHb OCHOBHOTO 000pYA0OBaHHMs, y4EOHO-HATIISIIHBIX TOCOOMUIL:
paboTsl —  TPOEKTOp;
—  JIOCKa;

— DKpaH HacCTEHHBI;

— KOMIbIOTEp — 6 WIT.;

—  KOMIUIEKT yueOHoi Mebenu Ha 20 dyenoBexk.
B nomerieHnu i caMOCTOATENIBLHON paboThl 00YHAIOIIMXCS HMEETCs
TIOJIKITIOUCHHUE K ceTH «HTepHeT» U JOCTYII B JJICKTPOHHYIO
HH(OPMAIOHHO-00pa30BaTEIbHYIO Cpely OpraHN3aIHH.

8. METOJUYECKUE YKA3ZAHUA JJIA OB YYAIOINUXCA IO U3YUYEHUIO JUCITUITJIMHBI

OOyueHHe 10 JUCUUIUIMHE IPOBOAUTCS B TEYEHHE 5 CEMECTpa ¥ OPraHU3yeTCs B COOTBETCTBUM C HACTOSIICH NPOrPaMMOH.
ITpoMesKyTOUYHBI KOHTPOJIb YCIIeBAEMOCTH OCYIIECTBIISICTCS B BUE IK3aMEHa.

Texymuii KOHTPOJIb YCNEBAEMOCTH OCYIECTBIACTCS ITyTEM:

YCTHOTO OIPOCa CTYJCHTOB NP MIPOBEJCHUH NPAKTHYECKUX 3aHATHH,

CaMOCTOSITEJILHOTO PeIIeHNS 3a/1ad HA MPAKTHIECKUX 3aHATHAX,

BBITIOJTHEHNS U 3alIUTHl pacdeTHO-rpaduueckux 3aJaHui,

BBIIIOJTHEHUS U 3AIUTHI Ja00PaTOPHBIX padoT.

CamocTosiTeTbHAst pa60Ta CTYAEHTOB BKJIIOYACT CJICTYIOMINE BUJIBI ICITEILHOCTH:

paboTy C JTEKIIMOHHBIM MaTepHaIoM, IIpeyCMaTPHBAIONIYIO IPOPabOTKY JISKIIMOHHBIX MaTepUalioB U y4eOHOH

JIUTEPATYPBI;

nouck (moxbop) M 0030p yueOHOW JMTEpaTypbl C HCIONB30BaHUEM OHOIMOTEYHBIX M 3JIEKTPOHHBIX

00pa30BaTeNbHBIX PECYPCOB, HCTOUHUKOB HH(OPMALUK B ceTu «IHTepHET» M0 H3y4yaeMoil TeMe IUCIUILTHHBI;

OCBOEHHE MaTepHaa, MpeLyCMOTPEHHOTO AT CAMOCTOATENBHOTO N3yIEHHS;
MOJATOTOBKY K MPAKTUIECKHM 3aHATHAM;

MIOJITOTOBKY K JIa00OpaTOpHBIM paboTam;

BBINIOJTHEHUE PACUeTHO-TPAQUISCKHUX 331aHNH;

MOJIrOTOBKY K 3K3aMEHY.

Bce Bunbl yueOHOHU eATebHOCTH (BBITOJIHEHNE Ta00paTOPHBIX padoT, pacueTHO-rpaUIecKuX U MPAaKTHIECKHX
3a7aHuM, KypcoBOi paboThl) 00ecreueHbl METOANYECKUMH OCOOHSIMU M MaTepUAJIAMH.




