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Pabouas nporpamma qUcHuIUiMeEs! «Llepexonnpie Tpouecehl B 2JIEKTPORHED
reTHYeCKUX cHcTeMax» paspaborana Ha ocHose PIOC BO 13.03.02 «3Bnekrpo-
JHEPTeTHKA W INEKTPOTEXHUKA» YTBEPKICHHOIO NprkazoMm MuHucTepersa obpa-
3oBanus U Hayku P® ot 28.02.2018 r. nporoxon No 144,

ABrop: /
KaHJ. TeXH. HAyK, NOUEHT r il \C\W - H.A. T'paskuna
Paboyas mporpaMma obCyKIeHA H PEKOMEHIOBAHA K YTBEPKICHIIO pelie-

HueM Kadenpsl ITpuMenenus snextpuueckoi snepruy ot 16.03.2020 r., npoTokon
Ne 25.

Sapenyomui kadenpoii

KaHH. TEXH. HAYK, JOLEHT AT Kyapsakor

Pabouas nporpamma ofo0peHa Ha 3acelaHuu METOIMHECKOH KOMUCCHH PaKyibTeTa
IHEPreTHKY, oT 24 anpens 2020r., npotokosa Ne 9

Ilpencenarens

METOOUYECKOU KOMHCCHU N

TIOK. TeXH. HaYK, nnpodeccop ﬁ é@% W.I".Crpmwxxos
PykoBogurens

OCHOBHOW MNpo¢eCCHOHANBHON
00pa3oBaTeNbHON NPOrPaMMEI]

KaH/. TEXH. HAYK, JOLEHT AL Kynpskos




1. He.]'ll/l H 3a1a491 OCBOCHHUA JUCIHHUIIIIMHBI

Heabro ocoenus nucuuiimHel b1.B.1.JIB.01.01 «Ilepexognsie mpouecchl
B DJIEKTPOIHEPTETUYECKUX CUCTEMAX» SIBISIETCS MOJyYeHHE 3HAaHUU O crieruduke
AIIEKTPOMATrHUTHBIX U 3JIEKTPOMEXaHUYECKUX MEPEXOIHBIX MPOLIECCOB B AJIEKTPO-
sHepreTudeckux cucremax (39C) U UX OCHOBHBIX 3JIEMEHTaX, U3YUYEHHE METOJIOB
pacu€ra pa3auMYHbIX MEPEXOJHBIX MPOLECCOB, OCOOCHHO MpPU CUMMETPUYHBIX U
HECUMMETPUYHBIX KOPOTKUX 3aMBIKAHUSX B DJIEKTPOYCTAHOBKAX.

3agaumu

- c(opMUPOBATH TOTOBHOCTh OMNPEICTICHUS TapaMeTPOB 000PYA0BaHUS 00b-
€KTOB AJIEKTPOCETEBOIO XO351CTBA;

- c(popMUPOBATH TOTOBHOCTh IPOBOJAUTH MOHUTOPUHT TEXHUYECKOTO COCTO-
SHUSL O0BEKTOB 3JIEKTPOCETEBOTO XO3AMCTBA;

- c(popMHpOBaTh TOTOBHOCTh K YYaCTHUIO B OPraHU3ALUHA TEXHUYECKOTO 00-
CILy’>KMBaHHUS 3JIEKTPOOOOPYAOBAHMS OOBEKTOB AIEKTPOCETEBOIO X031 CTBA.

2 IlepeuyeHb MJIAHUPYEMBIX Pe3yJIbTATOB MO AUCHHUILIMHE, COOTHECEHHBIX C
IVIAHMPYeMbIMH pe3yibTaramu ocsoenust OIIOII BO

B pesynprare nsydyenus aucuurmmesl b1.B.1.JIB.01.01 «Ilepexomnbie npo-
IIECCHl B JJIEKTPOIHEPTETHUECKUX CHUCTEMax» OOYYAIOMIMICS TOJKEH MOTyYUTh
3HAHUS U HaBBIKM JJI YCHEIIHOIO OCBOECHMSI CIEAYIOIIUX TPYAOBBIX (PyHKUUN U
BBITIOJIHEHMSI CIIEAYIOLIUX TPYAOBBIX EHCTBUI:

[Ipodeccuonanbupiit crannapt - 40844 «PaboTHUK 1O 00CITYy)KHBaHUIO 000-
PYAOBaHUs MOJCTAHIUHN 3eKTpudeckux ceteir» - 1/01.5 « MOHUTOPHHT TeXHUYe-
CKOTO COCTOSIHMsI oOopynoBanus mozctanimiiy; 1/02.5 «ObocHOBaHUE IJIaHOB U
IpOrpaMM TEXHUYECKOTO OOCITY>KMBaHUsI 1 PEMOHTA 000PY0BaHUsI TIOJCTAHIIHIDY;
1/03.5 «Pa3paboTka HOPMATHBHO-TEXHUYECKON JOKYMEHTAIMH 110 TEXHUYCCKOMY
0OCITy’)KHBaHHUIO U PEMOHTY 000PYyIOBAHUS TOCTAHIIHII.

[Ipodeccuonanbubiii ctangapt - 51469 «PabOTHHK MO TEXHUYECKOMY O0-
CITy’)KUBAHUIO U PEMOHTY BO3IYIIHBIX JUHHI JekTponepenadn» - G/01.5 «Monu-
TOPUHI TEXHUYECKOTO COCTOSIHHS BO3AYIIHBIX JIMHUH 3ekTpornepenaun; - G/02.5
«O00CHOBaHNWE TIJIAHOB U MPOTPAMM JACATEIHHOCTH MO0 TEXHUIECKOMY O00CTYyKHBa-
HUIO U PEMOHTY BO3AYIIHBIX JUHHUI 3ekTponepenaun; G/03.5 «Pa3paboTka HOp-
MaTHUBHO-TEXHUYECKON JOKYMEHTAllMH MO TEXHUYECKOMY OOCIYKHBAHHUIO U pe-
MOHTY BO3JYIIHBIX JIMHUI 3ekTponiepenaumn»; H/01.6 «DopmupoBaHue MmiaHoB U
IporpaMM JESITEIbHOCTH 10 TEXHUYECKOMY OOCIYKHBAHHUIO M PEMOHTY BO3JYIII-
HBIX JIMHUHN 3JIEKTPOTIEpEaaun».

[Tpodeccuonanbupiii ctangapt - 40861 «PabOTHHK TO TEXHUYECKOMY O0-
CIIY)KUBAHUIO ¥ PEMOHTY KaOelbHBIX JIMHUI 3ekTpornepenadn» - 1/01.5 «Onenka
TEXHUUYECKOTO COCTOSIHUS KaOeIbHBIX JIMHUHN dJiekTpornepenauny; 1/02.5 «Ob6ocHo-
BaHWE TUTAHOB U TMPOTPAMM JIEATEIHHOCTH TIO0 TEXHHUYECKOMY OOCITY)XHBaHHIO U
PEMOHTY KaOeNbHBIX JTUHUH dtekTponepenaun»; 1/03.5 «Pa3paboTka HOpMaTHBHO-
TEXHUYECKON JOKYMEHTAIIMM TI0 TEXHUYECKOMY OOCIY)KMBAaHUIO M PEMOHTY Ka-
OeNbHBIX JUHUH 3nekTponepenauny; J/01.6 «dopmupoBaHue MmIaHOB U MPOrpaMm



JESITEIIbHOCTH TI0 TEXHUUYECKOMY OOCTYKMBAHUIO KaOEIbHBIX JIMHUK JJIEKTpOIIe-
penauny; J/02.6 «TexHuueckoe BelleHHE MPOEKTOB pabOT B 30HE OOCIYKHBaHUS
KaOeIbHBIX TUHUH IEKTPONEpEIaum.

[Ipodeccuonanbublit cTangapT - 51489 «CnenuaiucT B 00J1aCTH IPOEKTUPO-
BaHUSI CHCTEM ODJIGKTPOCHAOKECHHsSI OOBEKTOB KAalUTAIBHOTO CTPOUTEIHCTBAY» -
B/01.6 «IIpennpoextHoe oOciemoBaHue OOBEKTa KAMUTAIBLHOTO CTPOUTEIHCTBA,
JUTSE KOTOPOTO TIpeTHa3HaYeHa CUCTeMa AIeKTpocHa0keHus»; B/02.6 «Pa3paboTka
MPOEKTHOM M paboyeill JTOKYMEHTAllUU OTAENbHBIX Pa3lleJIOB MPOEKTa CHUCTEMBI
AIIEKTPOCHAOKEHUSI 0OBEKTOB KalUTAIBLHOTO cTpouTenbcTBay, C/01.7 «Pa3paboT-
Ka KOHULENIMH CHCTEMBbI 3JIEKTPOCHA0KEHUsI 00BEKTa KalUTaJIbHOIO CTPOMUTEIb-
CTBa».

B pe3yabTaTe ocBOeHHMS TMCHUILIUHBI (OPMUPYIOTCS CileaylolIue KOM-
neTeHUnu:

[TIKC-2 - Cnnocoben y4acTBOBaTh B BEJICHUHN pa0OTHI TEXHOJIOTUIECKOTO
AIIEKTPOOOOPYNOBaHUS OOBEKTOB CETEBOTO XO3SHCTBA. |

3.Mecto nucuumiaunbl B crpykrype OIl 6akanaBpuara

HMucuumuna b1.B.1.71B.01.01 «Ilepexoanbie npolecchl B JIEKTPOIHEPTre-
TUYECKHUX CUCTEMax» sIBJIAETCS BapruaTuBHOM nucuuminHoi yactu OITIOIT BO
MOATrOTOBKU 00yyaromuxcs no HamnpasyieHuto 13.03.02 «DnekTposHepreTuka u
AIEKTPOTEXHUKAY, HAITPABICHHOCTb « DJIIEKTPOCHAOKEHUEY.

4 OobeM qucHAILTHHBI (252 yacoB, 7 3aYETHBIX €IUHUII)

. O0BeM, yacoB
Bun yae6Hoit paboTh
OYHOE 3a04HOE
KonTakTHas padora 116
B TOM YHCIIE: -
- ayIUTOPHEBIC 110 BUAAM yqe6HLIX 3aHATHI 94

JEKLHH 40 -

KOHCYJIbTaIluU - -

IIPaKTUYECKHUE 3aHATHS 54 -

naboparopHbie paboThI 18 -

- BHEAYUTOpHAs 4 -

3a4eT 1 -

3alllUTa KYPCOBBIX pa0doT (MMPOEKTOB) -

DK3aMEH 3 -
CamocrosiTesibHas padoTa 136 )
B TOM YUCIJIC:

— KypcoBasi paboTa (TIpOeKT) - -
— IPOYHE BUJIBI CAMOCTOSITENILHOM PabOThI 136 -
Bcero no qucnuniube 252 [ 73.e. -




5 Coaep:xanne JTUCHHUILITAHBI

[To uToram M3y4aemMoro Kypca CTyJeHTBI CAAOT 3K3aMEH U 3a4eT C OLCHKOH.
JucruminiHa u3ydaercs Ha _3 Kypce, B_Su 6 cemecrpax.

Coaep:xaHue M CTPYKTYpa AMCUMILIMHBI 110 0YHOH (popme 00yUeHust

/o

HaunmenoBanue TeMbI
C YKa3aHUEM OCHOBHBIX
BOIIPOCOB

dopmMupyembie
KOMIIeTeHI[UN

Cemectp

Buabl yueOHoli padoThl, BKIOYAS
CAMOCTOSITEIbHYI0 PA00Ty CTY/ICHTOB

U TPYAOEMKOCTh (B Yacax)

Jlexuun

[IpakTuue-
CKHE 3aHs-
TUA

(;tabopa-
TOpPHBIC
3aHATHUSA)

CamocTo-
sITeJIbHAs
pabora

OO0mue cBegeHHuss 00
3JIEKTPOMATHUTHBIX
nepexoaHbIX Mpollec-
cax
OcCHOBHEBIE
NPUYUHBI U TIOCTIE/-
CTBUSA MePEXO0THBIX
nporecco (III1). [lo-
MyIIeHUsl, MpPUHUMAE-
MBbIC TIPU UCCIICOBAHU-
X OJEKTPOMArHUTHBIX
MEPEXOJHBIX  IMPOIIEC-
coB (OMIIII). Ilepe-
XOJTHBIC TIPOIIECCHI MPHU
KOPOTKHUX 3aMBIKAHUSIX
(K3).

IIOHATHA,

TIKC-2

Ilepexoanblii mpouecc
npu TpéxdasHoMm Ko-
POTKOM 3aMbIKAHMH

Ucxonnoe muddepen-
LUAIbHOE  ypaBHEHUE
I[IIT u ero pemieHue.
[To-usaTHE 00 ymapHOM
toke K3. YnmapHsiil ko-
3¢ (HULUEHT U CIIOCOObI
ero onpenenenus. Oco-
6ennoctu I1I1 npu K3 B
pa3BETBJIEHHOM 1IETIH.

IKC-2

Pacuér HavaJabHOrO
AeficTBYWIEero  3Ha-
YeHHUs nepuoauye-
CKOHl cocTaBJsONIEei
TOKAa KOPOTKOI0 3a-
MBbIKaAHUSA

Onpenenenue Havyalb-
HOTO  JIEMCTBYIOILIETO
3HAYCHUA Hepnonnqe-

ITKC-2




/o

HaunmenoBanue TeMbI
C YKa3aHUEM OCHOBHBIX
BOIIPOCOB

dopmMupyemblie
KOMIIeTEeHIIUN

CemecTtp

Buabl yueOHo# padoThl, BRIKOYAS
CAMOCTOSITeJILHYI0 Pa00Ty CTYJ1€HTOB

U TPYA0EMKOCTh (B Yacax)

Jlekuun

IIpakTrue-
CKHE 3aHs-
TUs

(;mabopa-
TOpHbIE
3aHATHSA)

CamocrTo-
ATENbHAs
pabota

CKOH COCTAaBJIIONIEH
(ITC) Toxa K3 or CM
0e3 yuéra u c y4€Ttom
BIUSIHUSL IeMIT(EePHBIX
KOHTYPOB. Bnusnue
3JIEKTPOJBUTATENEH U
Harpy3oK B HayallbHBII
momeHT K3.

HN3meHenue BO Bpeme-
HU JAeifCTBYHILLEro
3HAYeHHUS TOKA KOPOT-
KOr0 3aMbIKaHUS
W3meHeHne BO Bpeme-
HH JICCTBYIOILIETO 3Ha-
yeHusi Toka K3 or cun-
XpoHHbIX MamuH (CM)
06e3 yu€ta BIMSHUS
neMrepHbIX  KOHTY-
poB. BnusiHue ¢opcu-
POBKHU BO30YX/IE€HUS Ha
IIII. BuusHue aemi-
(depHbIX KOHTYPOB Ha
I1IT.

TIKC-2

IIpakTHYeckue MeTo-
Abl pacuyéTra mepuoau-
YyecKoil  coCTaBJIsIIO-
el TOKAa KOPOTKOro
3aMbIKAHUS
Onpenenenne ynanés-
HocTu Touku K3 ot uc-
TOYHUKA nuTaHus. Pac-
yetr IIC Toka mpu yna-
néunbix K3. Pacuér c
WCIIOIb30BAaHUEM METO-
Jla TUIMOBBIX KPUBBIX.
Pacuér ¢ mOMOIILIO
CHOpSMJIEHHBIX  Xapak-
TEPUCTHK.

[TKC-2

OcoOennocTn  pacué-
TOB HECHMMeETPHUYHBIX
KOPOTKHX  3aMbIKa-
HU

Meron CUMMETPUYHBIX
coctapisromux. Onpe-
JICJICHUE  [apaMETPOB

IKC-2




/o

HaunmenoBanue TeMbI
C YKa3aHUEM OCHOBHBIX
BOIIPOCOB

dopmMupyemblie
KOMIIeTEeHIIUN

CemecTtp

Buabl yueOHo# padoThl, BRIKOYAS
CAMOCTOSITeJILHYI0 Pa00Ty CTYJ1€HTOB

U TPYA0EMKOCTh (B Yacax)

Jlekuun

IIpakTrue-
CKHE 3aHs-
TUs

(;mabopa-
TOpHbIE
3aHATHSA)

CamocrTo-
ATENbHAs
pabota

oOpaTHON TmoOcCien0Ba-
TenpHOCTH. Ornpenene-
HUE TMapaMeTpOB Hylle-
BOW IIOCIEN0BATEIbHO-
CTH TpaHc(hOpPMaTOpOB,
aBTOTpaHCHOPMATOPOB
U BO3AYIIHBIX JUHUN
3JIEKTponepeadn
(JIDII). Binustaue
IPO303aIIUTHBIX TPOCOB
U NapaJIebHBIX LEenen
Ha CONPOTHUBJICHHE HY-
JIEBOM TMOCIEN0BATEIb-
Hoctu JIOII.

HecummeTpu4yHbIe
KOPOTKHeE 3aMbIKAHHSA
Hcxonubie ypaBHEHUS.
HByxdaznoe K3. On-
Hodaznoe K3. [IByx-
¢daznoe K3 na 3emutio.
CoOoTHOILIEHHE  TOKOB
K3 pasHbIx BUAOB npu
3a-MBIKQHUSIX B OJHOMN
Y TOW K€ TOYKE.

IKC-2

Pacuérpl HecumMMmeT-
PUYHBIX KOPOTKHX
3aMbIKaAHMI1

Pemenne HUCXOJTHBIX
ypaBHeHui. Omnpenene-
HHE 3HAUYEHUU JIBYX-
¢da3-Horo u oaHO(a3-
Horo K3 B pasznmuHbIX
TOYKAX CXEMBI CHCTEMBI
AJIEK-TPOCHAOKEHUS.
Pacuér 111 pu
HecuMMmeTpruuHbix K3
pa3HBIMH ~ METO-/IaMH.
AHanmm3 COOTHOIICHHUS
TK3 u 3HayeHUH mOJI-
HOit  mMomHoctH K3
pa3HBIX BUJOB IpH 3a-
MBIKAHHUSAX B OJHOM H
TOM K€ TOUKE CXEMBEL.

IKC-2

Oco0eHHOCTH  OJHO-
(pa3HbIX 3aMBIKAHHUI B

TIKC-2




/o

HaunmenoBanue TeMbI
C YKa3aHUEM OCHOBHBIX
BOIIPOCOB

dopmMupyemblie
KOMIIeTEeHIIUN

CemecTtp

Buabl yueOHo# padoThl, BRIKOYAS
CAMOCTOSITeJILHYI0 Pa00Ty CTYJ1€HTOB

U TPYA0EMKOCTh (B Yacax)

Jlekuun

IIpakTrue-
CKHE 3aHs-
TUs

(;mabopa-
TOpHbIE
3aHATHSA)

CamocrTo-
ATENbHAs
pabota

JIEKTPUYECKUX CeTAX
HanpsixeHuem 6-10-35
kB.

OpnaodazHbie 3aMbIKa-
HUSl Ha 3EMIII0 B CETAX
HanpspkeHueM 635 kB.
[TapameTpsl ceTu Tmpu
onHO(A3HOM  3aMbIKa-
HUM Ha 3emiro. Ormpe-
JeNie-Hue TOKa 3aMBbl-
KaHus Ha 3emiro. KoMm-
MIEHCAIlUsl TOKOB 3aMbI-
KaHUS Ha 3eMITIO.

10

Koporkue 3a-
MBIKAHUS B JJIEKTPO-
YCTAHOBKAX  HamNps-
skenreMm 10 1 kB
OcobeHHOCTH PacyEToB
TokoB K3 B ycraHoBkax
o 1 xB. OcHoBHbIE
(dbakTophl,  BIMSIONINE
Ha Tok K3. ITapamerpsl
AJIEMEHTOB DJIEKTpHYe-
CKOIl 1emnu, HeoOXOoau-
MBI€ JUI1 pacyé€ra TOKa
K3.

ITKC-2

11

MaTteMaTH4YeCKOe

ONHMCaHUE Pa3THYHBIX
nepexoaHbIX Mpolec-
COB W 3aJa4YM YNpaB-
genuss mmu. Cratnde-
CKasg W JUHaAMHYecKas
ycTounBocTth 99C

[TKC-2

12

CraTnyeckast ycroii-
YHUBOCTH 3JIEKTPO-
JHEPreTH4YeCKuXx CH-
crem

XapakTepucTUKa MOIII-
HOCTH NPOCTEHIIEN CH-
CTEMBI JJIEKTpoOIIepea-
yu. OU3HYECKUIN CMBICIT
yrna J. [lonsarue o cra-
TUYECKOU  YCTOWYUBO-

IKC-2




/o

HaunmenoBanue TeMbI
C YKa3aHUEM OCHOBHBIX
BOIIPOCOB

dopmMupyemblie
KOMIIeTEeHIIUN

CemecTtp

Buabl yueOHo# padoThl, BRIKOYAS
CAMOCTOSITeJILHYI0 Pa00Ty CTYJ1€HTOB

U TPYA0EMKOCTh (B Yacax)

Jlekuun

IIpakTrue-
CKHE 3aHs-
TUs

(;mabopa-
TOpHbIE
3aHATHSA)

CamocrTo-
ATENbHAs
pabota

CTH CHUCTEMBbI. Xapak-
TEPUCTHKA MOUIHOCTHU
IIpU  CJIOXKHOM  CBSI3U
CUHXPOHHOM MAIlIMHBI C
sHeprocucTeMon. Biu-
SIHUE MapameTpoB CXe-
MBI Ha XapaKTEPUCTUKU
MOIIHOCTH.  XapakTe-
PUCTUKHI MOIIIHOCTH
IrE€HEPATOPOB C aBTOMa-
TUYECKUMHU  PEryJIATO-
pamu BO30YXKICHHUS.
JlelicTBUTENbHBIA TIpe-
nen  MouiHocTtH. Bek-
TOPHBIE JHArpaMMbl U
OCHOBHBIE  YpaBHEHHS
MPOCTEUILIEH CUCTEMBI.
VYnpoueHHoe npea-
CTaBJICHUE T€HEPATOPOB
B pacderax CTaTuye-

CKOM YCTOMYMBOCTH.

13

Ilepexoanble mnpouec-
Cbl B y3JIaX HArpy3KH
3JIEKTPOJHepreTruye-
CKHMX CHCTEM

OOmiast XapakTepUCTH-
Ka y3JI0B HarpyskKwu.
XapaKTEepUCTUKHA CHH-
XPOHHBIX JIBUTaTEJICH.
XapaKTEepUCTUKHA ACHH-
XPOHHBIX JIBUTaTEJICH.
Onenka cTaTHYeCKON
YCTOMYHMBOCTH  ACHH-
XpPOHHBIX U CHHXPOH-
HBIX JaBurarenei. Brto-
pUYHbIE KpUTEpUHU
YCTOMYMBOCTH Harpys-
Ku. BnusHue koHnaeH-
caTopHbIX OaTaped Ha
YCTOMYMBOCTb HAarpys-
ku. JlaBuHa Hampsixke-
HUS B y3JIe Harpysku.
Bnusinue 00IBIINX
BO3MYILEHUN HA PEXKUM

IKC-2




/o

HaunmenoBanue TeMbI
C YKa3aHUEM OCHOBHBIX
BOIIPOCOB

dopmMupyemblie
KOMIIeTEeHIIUN

CemecTtp

Buabl yueOHo# padoThl, BRIKOYAS
CAMOCTOSITeJILHYI0 Pa00Ty CTYJ1€HTOB

U TPYA0EMKOCTh (B Yacax)

Jlekuun

IIpakTrue-
CKHE 3aHs-
TUs

(;mabopa-
TOpHbIE
3aHATHSA)

CamocrTo-
ATENbHAs
pabota

pa0boTbl Harpysku. Jlu-
HaMHU4ecKass yCTOWYU-
BOCTb JBMUIaTelIed IpU
U3MEHEHUU  HallpshKe-
Hus. HabGpoc Harpysku
Ha jaBurarenu. Camosa-
IIyCK JIBUTaTEJICH.

14

ACHHXPOHHbIE PeXKHU-
MBI  JJICKTPOJIHEpre-
THYECKHX CUCTEM
Bo3nukHoBeHune u 00-
mas  XapakTepHUCTHKA
ACUHXPOHHBIX  PEXKHU-
MoB. [lapamerpsr oc-
HOBHBIX JJIEMEHTOB
JJIEKTPOIHEPreTHYE-
CKHX CHCTEM IIpU ACHH-
XPOHHBIX pexuMax.
Hapymenne  cuHXpo-
HHA3Ma H Iepexoa B
ACUHXPOHHBIN  PEXUM.
N3meHeHne peXxMMHBIX
[1apaMeTpPOB  CHUCTEMBI
IIpU ACUHXPOHHOM XO-
ne. Ilocnencrus acuH-
XPOHHBIX PEXKUMOB.
Pecunxponuszamus  u
pe3yJIBTUPYIOIIAs
YCTOMYUBOCTb.

ITKC-2

15

Ouenka JJjeKTpome-
XaHUYECKHX Mpouec-
COB B CJIO:KHBIX JHeEp-
reTH4eCKHX CHCTeMax
OO0muit moagxon K aHa-
I3y  YCTOMYMBOCTH.
Merton Manblx KojeOa-
HUW JUIsl OLIEHKH CTaTH-
YECKOW  yCTOMYHMBOCTH
3JIEKTPOIHEpPreTHYE-

CKOM cucTeMbl. AHamu3
CTaTUYECKOM yCTONYM-
BOCTH CHCTEMBI C yue-
TOM  JeMI(pHUpPOBAHUS
CamopackaunBaHue |
CaMOBO30YK/IeHUE B

ITKC-2




/o

HaunmenoBanue TeMbI
C YKa3aHUEM OCHOBHBIX
BOIIPOCOB

dopmMupyemblie
KOMIIeTEeHIIUN

CemecTtp

Buabl yueOHo# padoThl, BRIKOYAS
CAMOCTOSITeJILHYI0 Pa00Ty CTYJ1€HTOB

U TPYA0EMKOCTh (B Yacax)

Jlekuun

IIpakTrue-
CKHE 3aHs-
TUs

(;mabopa-
TOpHbIE
3aHATHSA)

CamocrTo-
ATENbHAs
pabota

AJIEKTPOIHEPIreTHYC-
CKOU CHUCTEME.

16

Metoanl OLICHKH
3JIEKTpOMEeXaHHu4Ye-

CKHX [MpPOLECCOB B
CJI0KHBIX  JHEpreT-
YEeCKHX CHCTeMax

Kpurepnii ['ypuna ns
OLICHKM  CTaTHUYECKOHN
ycrounBoctd. Kpure-
puii ycroitunBoctu Pa-
yca. Kpurepuii ycroi-
yuBOCTH  Muxaiosa.
Meton  D-pazOueHnus.
OneHka CTaTUYECKOH
YCTOMYMBOCTH CUCTEMBI
IIPY  aBTOMAaTHYECKOM
peryaupoBaHuM  BO3-
Oy)XXIeHHs  reHepaTo-
poB. Bropoii wmeton
JIamyHoBa A OLICHKHU
YCTOMYHMBOCTH  CHCTE-
MBI. HopmarusHbie
TpeOOBaHUsl  yCTONYH-
BOCTHU YHEPTOCUCTEM

TIKC-2

17

Meponpusitusi no mno-
BBILICHUIO  YCTONYH-
BOCTH  JJIEKTPO3HEP-
reTH4eCKUX CHCTEeM

Knaccudukanuss mepo-
NpUSATANA  TOBBIIIAIO-
IHAX YCTOMYUBOCTH
3JIEKTPOIHEpPreTHYE-

CKMX CHCTEM YMEHb-
IIEHUE  WHJIYKTUBHBIX
CONPOTUBJICHUA  DJIEK-
TPUUYECKUX MalIH.
VYBenuyeHue MOCTOSH-
HOM MEXaHUYECKOU
WHEPIUU  DJICKTpHYE-
ckux MamuH. [Ipume-
HEHHUE aCHHXPOHH3UPO-
BAHHBIX U CUHXPOHHBIX
MallMH C HPOJOJBHO-
TTONIEPEYHBIM  BO30YXK-

IKC-2




/o

HaunmenoBanue TeMbI
C YKa3aHUEM OCHOBHBIX
BOIIPOCOB

dopmMupyemblie
KOMIIeTEeHIIUN

CemecTtp

Buabl yueOHo# padoThl, BRIKOYAS
CAMOCTOSITeJILHYI0 Pa00Ty CTYJ1€HTOB

U TPYA0EMKOCTh (B Yacax)

Jlekuun

IIpakTrue-
CKHE 3aHs-
TUs

(;mabopa-
TOpHbIE
3aHATHSA)

CamocrTo-
ATENbHAs
pabota

JIEHHUEM.

18

HN3menenne mnapamer-
poB TpaHchopMaTOpoB
U pexuMa HX HEUTpa-
nen. M3MmeHenue mapa-
METPOB JIMHUM DJIeK-
Tponepenauu. Ilpume-
HEHUE JIMHUN U BCTaBOK
MIOCTOSIHHOTO TOKA.
beicTponelicTByromue
BBIKJIFOUATENN U 3alllU-
Ta.

ITKC-2

19

IIpoxoabHasi eMKOCT-
Hasl KOMIICHCAIH.
IlepexntouarenbHbIe
INYHKTBl HA  JIMHUAX
NEKTPONEPEIAUH.
YcraHOBKa  CHHXPOH-
HBIX KOMIIEHCATOPOB U
YIOpPaBIsSEMbIX  HCTOY-
HUKOB PEaKTUBHOM
MOIIHOCTH Ha IIPOMeE-
KYTOUHBIX IOACTAHLIU-
ax. IlpumeHeHnne myH-
TUPYIOIIUX U  TOKO-
OTpaHUYMUBAIOLIUX pe-
aKTOPOB.

ITKC-2

20

Meponpusitusi o 1o-
BBIIICHUI0  YCTONYH-
BOCTH Ha JJIEKTpHYe-
CKHX CTAHOMAX U B
cHUCTeMaxX  JJIEKTPO-
CHa0KeHHn s

DIJIEKTPUYECKOE  TOp-
MOKEHHUE TE€HEPATOPOB.
ABTOMAaTHYECKOE pEry-
JUpOBaHUE BO30OYXKe-
HUS CHHXPOHHBIX Ma-
muH. PopcupoBKa BO3-
OYXXIIEHUSI CHHXPOHHBIX
MalIluH. ABapuiiHoe
yIOpaBie€HUE  MOLIHO-
CTbIO TYpOMH 3IJIEKTPO-
ctagnui. OTKIIOUEHUE
4acTu CUHXPOHHBIX

ITKC-2

10




% = Buabl yueOHo# padoThl, BRIKOYAS
0 z = = CAMOCTOSITeJILHYI0 Pa00Ty CTYJ1€HTOB
No AMMCHOBAHHC TCMbI Eé g U TPYA0EMKOCThH (B 4acax)
Jp | © YKQ3aHHEM OCHOBHBIX | & 5| X I i 6opa- | C i
/o BOIIPOCOB SE|l 3 pakTuue (y1abopa aMoCTO
S O Jlekumm | ckue 3ams- TOpPHBIE ATEJIbHAS
o = THS 3aHsTHU) paboTra
MallMH B aBAapUHHOM
pexume. Perynuposa-
HUE pEKHUMA PEAKTUB-
HOW MOIIHOCTH CHH-
XpPOHHBIX MamuH. Me-
pONPUSTHS, CBSI3AHHBIC
C YCTAaHOBKOW CHCTEM
ABTOMATHUYECKOTO
YIPABJICHHUSL.
Uroro Hroro na- Uroro
Hroro
JIEKIIMOH- 6oparop- | camocTo-
Hroro MpaKTUYe- N
HBIX HBIX 3aHS- | SITCJIBHOU
CKHX .
4acoB TUH paboThI
40 54 18 136

6 IlepeueHb yueOHO-MeTOAMUYECKOT0 o0ecnevyeH s AJIsl CAMOCTOSITeIbHOM pa-
00ThI 00YUYAKOIIHMXCS 1O TUCHHUIIHHE

1.

[TepexoniHbI€ MPOLIECCH B CUCTEMAX arpONPOMBILIUIEHHOTO 3JIEKTPOCHA0XKe-
Hus. Kaura 1. CuMMeTprdHbIE 1 HECUMMETPUYHBIE KOPOTKUE 3aMbBIKAHUS:
VYuebnoe nocodbue B.I'. Cazpikun, A.I'. Kyapskos. — Kybanckuii rocynap-
CTBeHHBIN arpoyHuBepcuret, Kpacunogap. — 2010. — 112 c. — Pexum nocryna:
https://edu.kubsau.ru/file.php/124/05_CHast 1_1.pdf

. Kynpsaxos A.T'., CaspikuH B.I'. DnekTpomMarHuTHbIE IEPEXOIHBIE ITPOLIECCHI B

AIIEKTPOIHEPTETUUECKUX CUCTEMAX: yueOHOe mocodue /. — 2-¢ U31l., UCIIPaB. |
non. Kpacaogap: Kyol'AY, 2017. — 255 ¢. — Pexxum noctyma:
https://kubsau.ru/upload/iblock/ecd/ecda39b02422ef8717abc7a997a8299a.pdf
DNEeKTPOMArHUTHBIE MIEPEXOAHBIE MPOLIECCHI B 3JIEKTPOIHEPTETUYECKUX CH-
CTeMaX: METOJMYECKUEC YKa3aHUs JJIA MPOBEACHUS MPAKTUUECKUX 3aHsATUl / B.
I'. Casbikun, A. I'. Kynpsakos, H. A. I'pankuna, A. B. Macenko. — KpacHonap:
Ky6I'AY, 2015. — 59 c. — Pexum nocryna:
https://edu.kubsau.ru/file.php/124/EHMPP_k_prakt zan - kopija.pdf.

B.I'. Cazpikun, A.I'. KyapsikoB. DJIeKTpOMAarHUTHBIE MEPEXOIHBIE POLIECCHI:
yueOHuK 117151 By30B. — KpacHomap: KyoI'AY. — 2014. — 250 c— Pexum nocty-
na: https://edu.kubsau.ru/file.php/124/Uchebnik EHmPP_2014.pdf

7 (I)OHZ[ OLCHOYHBIX CPEACTB IJIfl IPOBCACHUA HpOMe)KyTO‘IHOﬁ arrecrainmumu

7.1

IlepeyeHb KOMIIETEHIMH € YKA3aHUEM ITANOB UX (JopMHUPOBaHMS B IPO-

1ecce OCBOEHHUsI 00pa30BaTeIbHOI MPOrPaMMbI
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https://edu.kubsau.ru/file.php/124/05_CHast_1_1.pdf
https://kubsau.ru/upload/iblock/ecd/ecda39b02422ef8717abc7a997a8299a.pdf
https://edu.kubsau.ru/file.php/124/EHMPP_k_prakt_zan_-_kopija.pdf
https://edu.kubsau.ru/file.php/124/Uchebnik_EHmPP_2014.pdf

Howmep cemectpa*

Otansl OpMHUPOBAHUS U TPOBEPKH YPOBHS C(HOPMUPOBAHHO-
CTH KOMIICTEHIUH 110 TUCIUIUINHAM,
MpakTUKaM B mpouecce ocBoeHus OI1

[Indp u HaMMEHOBaHUE KOMIIETEHITUN
IIKC-2 - cnocoben yuacmeosamp 6 6edenuu pabomsl MexHOI02UYECKO20
91eKMpooOopy008aHUs 00bEeKMOo8 INeKMpocemeso20 X03alucmada,

Ykaszviearomes HOMED
cemecmpa no 603pacmaruro

Yxkaszviearomes nocreoosamenvro OMCT/!MI’UZMHbl, npakmuku

4

COBpeMeHHHe TEXHOJIOTMH MOHTAaXKa B SJICKTPOOHCPICTHUKE

4

MonTax CpEACTB aBTOMAaTHU3alln

5

OcHOBHOE U BCIIOMOrareiabHOe 000pyl0BaHUE HETpauLMOH-
HOM ¥ BO30OHOBJISIEMON YHEPTETUKHU

TeopeTrueckre OCHOBBI HETPAAULIMOHHON U BO30OHOBIIAEMOI
SHEPreTUKU

OpFaHI/I3aIII/IOHHO-paCHopﬂIII/ITGJH)HI)Ie AOKYMCHTEI B 3JICKTPO-
OHCPI'CTUKEC

QHCKTPI/I‘-IGCKI/IG CTaHIIMHU U ITOACTAaHIIUHN

Hepexonmﬂe NMpouECChI B JJICKTPOIHEPIETUYCCKHUX CUCTC-
Max

OKcITyaTalus CUCTEM JIEKTPOCHA0KEHUS

3H€pFOTeXHOJIOI‘I/I‘~I€CKO€ HCIIOJIB30BaHHUC HeTpaIIHHHOHHOfI nu
BO300HOBJISIEMOI OQHCPI'CTUKHU

6,7

DNeKTPOCHAOKECHNE

Penelinas 3ammra 1 aBTOMAaTU3aUs MIEKTPOIHEPTETUUECKUX
CUCTEM

CucreMbl KOHTPOJISL M Y4€Ta JIEKTPUUECKONW SHEPTrUu

~ |~

Opranu3zanus padoT 1Mo HaBeACHHBIM HAMPSXKEHUEM

7,8

DJIEKTPUUECKHUE CETH

HpOI/ISBOI[CTBGHHafl IMPAKTHKaA

[IpennumuioMHas mpakTHKa

[echfoc)echiy

BrimonHeHMe 1 3a1uTa BRIMYCKHOM KBaTU()UKAITMOHHOM pa-
0OTBI

7.2 Onucanune noka3arteJieil 1 KpuTepueB OLEHUBAHUS KOMIIETEHUMI Ha
Pa3JIMYHbIX 3Tanax ux GopMUpoBaHUsA, ONIMCAHHUE IIKAJIbI OLEHUBAHUS

IInmanupyemblie YpOBEHb OCBOCHHS

PE3YIBTATBL | ey oBneTBOPH- | yHOBIETBOPH- Onenounoe
OCBOCHMA TEIBHO TEIBHO XOPOILO OTIITHO CpeaACTBO

KOMIICTCHIUH | (MUHMMAJIBHBIN) | (TTOPOTOBBHIN) (cpeumii) (BoICOKH)

Vkazvieaemces wugdp u Haumernosanue Komnemenyuu.

1IKC-2 - cnocoben yuacmeoseams 8 gedeHuu pabomul mexHo102U4ecK020

INEKMPO0OOPYO08aAHUsL 0OBEKNOB INEKMPOCEeMes020 X03aUCmed,

3HaTh: Ha »sk3amene | YpoBeHb Crynent or- | Ha sk3amene | Oxzamen.

OpraHM3alio | CTYACHT [0- | CTYJCHTa He- | HOCHTEILHO | CTYIEHT CBO-

TEXHUYECKO- | MYCKAeT 3Ha- | JOCTATOYHO | MOJHO OpH- | 0OJJHO  OpH-

ro OOCITyXH- | YNTEIbHBIC BbICOK.  Jlo- | eHTUpyeTCs B | EHTHPYETCS B

BaHUS M pe- | OomMOKH M | MyCKAKTCS MaTepuajic M | Marepuaie Hu
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[Inanupyemsle

YpoBeHb OCBOEHUS

peSYHBTaTBI HEYOOBJICTBOPHU-| YIAOBJIETBOPHU- OHCHOIIHOC
OCBOCHHA TENBLHO TENBHO XOPOILO OTIIIHO CpCACTBO
KOMIICTCHIMH | (MUHUMANBHBIH) | (TIOPOTOBBIH) (cpemsmid) (BeICOKHH)
MOHTa 00b- | OOHapyXUBa- | ONIUOKHU U | oTBeuaeT 0Oe3 | oTBeuaer 0e3
€KTOB  DJJIEK- | €T JWIIb | 3aTPYAHEHUS | 3aTPYIHEHUH | 3aTPYAHEHHUIA.
TPOCETEBOr0 | HAYAJIBHYIO IpU  U3JI0Ke- | Ipu  KOHTpO- | CrocobGeH K
XO0341CTBA; CTENEHb OpU- | HUM MaTepu- | JIie  3HAHWM. | BBIMOJHEHUIO
eHTallud B | aja. Homyckaet CJIOKHBIX 3a-
Ymern: Marepuaie. HE3Ha4U- JaHUW,  TO-
MPUMCHSICT TEJIbHOE KO- | CTAaHOBKE IIe-
METO/IBI u JMYECTBO Jeil U BHI-
TEXHUYECKUE OIHOOK. oope myTei
CpeacTBa uc- CnocobeH K | UX peanusa-
NBITAHUH U BBITIOJIHEHUIO | [IUH.
JTUarHOCTHKHU CIIOKHBIX 3a-
00BEKTOB JTAaHUH.
anektpocere- | Ot 40 o 0| Ot 60 go 40 | Ot 80 mo 60 | Ot 100 go 80 | Tecmur
Boro xo3sil- | %. Heobxo- | %. Bemon- | %. B nemnom | %. Ot-
CTBa; JUMa 3HA4M- | HEHHE TeCTa | MpaBWiIbHAs | JIMYHOE  BBI-
TebHAs yIIOBJIETBO- paboTta C | moJIHEHUE
Baajern: JanpHEeHas | pseT  MHHM- | ONPEIEIEH- TecTa C He-
CIOCOOHO- pabota  Ans | MAIbHBIM HBIM KOJIHYe- | 3HAYUTEIb-
CTBIO  IIOHHU- | YCIICLIHOTO KPUTEPHUIM CTBOM  OIIIU- | HBIM KOJHYe-
MaTh 3a7a4M | MPOXOXKIe- 00K CTBOM  OIIIH-
JKCILTyaTa- HUS TeCTa 00K
mn - O0BEK- "Teria pedhe- | Mmerotes OCHOBHBIE Bemonrensl | Pegpepam.
TOB SJICKTPO- | hata me pac- | cymecTBeH- | TpeOGoBaHHMS K | Bce TpeOoBa-
CCTEBOTO X0~ | kppiTa, 0OHA- | HblE OTCTYN- | pedepaTy HUS K HaIlH-
3AUCTBA. pPYXXUBaeTCs | JICHUS OT | BBITIOJIHEHBI, | caHUIO pede-
CYIIECTBEH- TpeOOBaHMIl K | HO TIPU ITOM | para: 000-
HOE He- | pedepupoBa- | TOMYIICHBI 3HauYeHa Mpo-
MMOHUMaHHe Huwo. B gact- | Henou€rel. B | Gnema u
poOIIeMbI HOCTH: T€Ma | YaCTHOCTH, 00oCcHOBaHa
wiM pedepat | ocBelIeHa HMEIOTCS He- | €€  aKTyallb-
HE TpEeNCTaB- | JIUIIb Yya- | TOUHOCTH B | HOCTh;  Clie-
JIEH BOBCE. CTUYHO, JIO- | U3JIOKEHUU JaH ~ aHaJIu3
MYIIEHBI MaTepuana, pa3IMYHBIX
(hakTUYEeCKHEe | OTCYTCTBYET | TOYEK 3pPEHUS
OIIMOKHU B | Toru4eckas Ha paccMar-
COJIEpKaHUU | TIOCJIeIOBa- pUBaEMYIO
pedepara; TETBHOCTh B | IpoOiieMy U
OTCYTCTBYIOT | CY)KICHHSX; | JIOTHYHO W3-
BBIBOJIBI. HE BBIJIEPKaH | JIOXKEHa Co0-
00béM pede- | cTBEeHHas TIO-
paTa; UMEIOT- | 3HIIUS;
csl ymyuieHus | cpopMyiu-
B odopmie- | pOBaHbl  BbI-
HUU. BOJABI, TeMa
packpbITa
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[Inanupyemsle

YpoBeHb OCBOEHUS

peSYHBTaTBI HEYIOOBJICTBOPHU-| YOOBJIETBOPHU- OHCHOIIHOC
OCBOCHHA TENBLHO TENLHO xoporto OTLITRO CpPELCTBO
KOMIICTCHIMH | (MUHUMAaNbHBIH) | (TIOPOTOBBI) (cpemsmid) (BeICOKHH)
MTOJIHOCTBIO,
BBIJICP)KaH
00BéM;  co-
OJIFOICHBI
TpeOoBaHUS K
BHEIITHEMY
odopmite-
HHIO.
B xonme pa6o- | Pabora mon- | Ctynent pac- | Pabota  BbI- | 3adanus nabo-
ThI M B OTYETE | HOCTBIO BBI- | TEPSJICS W HE | TIOJTHEHA PAmopHeiX U
oOHapyxu- IOJHEHa  C | OTBETHJI Ha 2 | MOJHOCTBIO NPAKmMu4ecKux
JUCh B COBO- | IONYCTUMBI- | BOmpoca TpH | 6€3 Tmorpeu- | pabom, 3auyu-

KYITHOCTH BCE
HEJIOCTATKH,
OTMEUYEHHbBIE
B TpeOOBaHHU-
X K OIICHKE
«YIOBJIETBO-
pPUTENBHO», a
Takxke: 1) pa-
0oTa BBIMOJI-
HEHa HE TO0JI-
HOCTBIO,  2)
OTUYET BBI-
MOJTHEH
HEeOpexHO, 3)
UMEIOTCS
rpyobie
OIINOKHU
MO3BOJISIIO-
e CcaenaTh
MIPaBHIILHBIC
BBIBO/IBI.

HC

MH TIOTpEI-
HocTsMU: 1)
OoJlee ueM Ha
2 BOIIpOCa
MOJIy4YEHBbI HE
BEpHBIC OTBE-
T, 2) TONYy-
YCHBI PE3YIIb-
TaThbI c
OOJIBIIION TO-
TPEUIHOCTHIO,
HO II03BOJIS-
12001117 (SHNS) (S8
J1aTh npa-
BHJIbHBIC BBI-
BOJbI, 3) B
oTtyere OBLIO
JIOITYIIIEHO HE
Oonee 2
omnbok (B
3aIllUCU  CJIH-
HUI[ H3Mepe-
HHS, B BBI-
YUCJICHUSX,
rpadukax,
TaOJIHMIIaX,
cXemax, aHa-
JIn3e 1o-
CPEIHOCTEN
U T.J.).

3aIuTe.
Henouersr,
OIMMCKHU U He-
rpyoblie
OLIMOKHU B
coJiep)KaHuU
npu 0e3-
yIIPEYHOM
OTBETE Ha BCE
BOIIPOCHI
TaKXke  olle-
HUBAIOTCI B
yeTelpe Oall-
na.

HOCTEN M 3a-
MEYaHU.

ma om4émos
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[Inanupyembie VpOBEHB OCBOCHUS
PE3yIJIbTaThI HEYIOOBJICTBOPHU-| YOOBJIETBOPHU- OHCHOIIHOC
OCBOCHHA TENBLHO TENBHO XOPOILO OTIITHO CpCACTBO
KOMIICTCHIMH | (MUHUMAaNbHBIH) | (TIOPOTOBBI) (cpemsmid) (BeICOKHH)
Ha 3auere YpoBeHb Crynenrt or- | Ha 3auere 3auem
CTYIEHT 10- | CTY[ECHTa HE- | HOCUTEJIBbHO | CTYJEHT CBO-
IIyCKAaeT 3Ha- | JOCTATOYHO | MOJHO OpH- 601HO opu-
YUTEJIbHBIC BBICOK. Jl0- EHTUPYETCA B | EHTUPYETCS B
OIIMOKHU 1 IIyCKaKTCs MaTepuaje U | MaTepuaie u
0oOHapy)XHBa- | OIIMOKHU U oTBe4aeT 0e3 | oTBevaer 0e3
€T JIUlb 3aTPyAHECHUS | 3aTPYAHEHUMN | 3aTPYJHEHUM.
Ha4yaJIbHYIO [P U3JI0Ke- | pu KOHTpo- | CrocoGeH K
CTENEHb OPHU- | HUU MaTe€pu- | Jie 3HAHUH. BBITIOJTHEHUIO
€HTalll!U B ana. Jomnyckaet CJIOKHBIX 3a-
Marepuaie. HE3Ha4yu- JlaHUH, 110-
TEJIbHOE KO- | CTaHOBKE Ie-
JINYECTBO JIEH U BBI-
OIINOOK. Oope myTeit
CnocobeH Kk | UxX peanuza-
BBIIIOJIHEHHUIO | LIUH.
CJIOXKHBIX 3a-
aHUU.

7.3 TunoBble KOHTPOJIbHBIE 32IaHUA WJIN HHbIE MATEePHAJIbl, HCOOXOAUMBbIE

JJIS OLCHKH 3HAHUM, YMEHUH, HABBIKOB U ONbITA eATeJIbHOCTH, XapaKTepu-
3YIOLIUX 3Tanbl (OPMUPOBAHUA KOMIIETEHIMI B MIpoLecce 0CBOeHNsI 00Pa30-
BaTEeJIbHOU NPOrPaMMbI

IIpumep 3aganus 1ad0paTopHoii padoThI.

JlaGoparopHas padota Nel

UCCJIEJJOBAHUE CTATUYECKON YCTOMYMBOCTHU

OJTHOMAIIMHHON SHEPTOCHUCTEMBI

Lenps paboTsl: N3yunTh BAMSHUE apaMETPOB BHEUIHEH 3JIEKTPUUECKON ce-
TA U IIPOMEXKYTOYHOM HArpy3KH HA CTATUYECKYIO YCTOMYMBOCTH OJHOMAIIMHHOU
DHEPIOCHUCTEMBI.
1. Buipazumb ucxoonvle OanHbvle 6 cucmeme OMHOCUMETbHBIX eOunuy. /s

IMO20 GbINOIHUMD CeyIoujUe OeliCMEUsL:

— 0003HAYNTh PUMCKUMH IM(paMu HOMepa cryrneHer Tpancopmanuu: [ — cry-
IeHb dHeprocucteMsl; Il — ctynens npucoennnenus Harpysku; Il — ctynens re-
Heparopa [';

— CYMTasi, 4YTO PHEProCUCTEMA, IPUEMHbBIC IIUHBI KOTOPOW MPUHHUMAIOTCS B Kaye-
CTB€ IIMH OECKOHEUYHOW MOITHOCTH, 00a1aeT OECKOHEYHBIM PETYIUPYIOMIUM -
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(eKTOM Harpy3Ku, 4TO NMPUBOAUT K HEU3MEHHOCTH HAIPSDKEHMsI HA LIMHAX, 3a-
JaThCsl HA IEPBOM CTYNIEHU
S, =1000 MBA, U, =U.=118xB;
— paccuuTaTh 0a3MCHbIC HAMPSKCHHSI HA OCTAIBHBIX CTYMEHSX, UCTIOIb3Ys KO-
¢burments! Tpanchopmanuu Tpanchopmaropon T1 u T2:
U

HH(T]) |

— onpeaenuts nepexouyto IJIC 1 HanpsKeHUE YHEPTOCUCTEMBI

T ch -
Ec:e:_ L’Coe=t, =1;
Usm Bl

— OIIPEJIEIIUTh COIPOTUBIICHUS AJIEMEHTOB 3KBUBAJICHTHOM CXEMBbI 3aMEIICHUS:
reHeparopa I’

.2 ;2
R s il 56[’ HOME . R. =R-- SGL HOMT
'\06 - '\d - 2 ? Toe r SS va 3
DSHO.\H L ol sHomr — olll
P
SHOMT = " S '
Loswuour
TpancdopmaropoB T1 u T2
S5 S-
xr]oc =xrl ; -L,oz Rﬂoc er -L,(J:

Van an

X120e T X2 Sé” R‘r"oc = RT’ '_%T

SUg; SUgy

mmani BJI1 u BJI2

% Xo; "Ly - S5 R =ROI'L1'56.

“loe .2 ’ loe 2 ’

Usu 6ll
v _XpLy-S5. R =Ro:'[~:'56.
X20e = =) ) 2oe ) :
gl Usu

— BBIPA3UTh 3HAUCHUA MOH_[HOCTCI;'I Harpy3kKku B CUCTCMC OTHOCHUTCIIbHBIX CIMHUIL

P O, 2
Puoe = %\3 : onc i %’, ; Qxﬁoc = ~%6 J

2. Boinoainume caedyrowjue ebl4uciumenbHvle IKCHEPUMEHNbL:

1. ITpoBecTu pacyeTsl YIIOBBIX XapaKTEPUCTUK MOIIHOCTU CO CTOPOHBI Ie-
HepaTopa U CO CTOPOHBI KOHLIEHTpUpoBaHHOU 3HeprocucteMsl (IIIBM) st unea-
JU3UPOBAHHOMN MOJIENIM YHEPTOCUCTEMBI O€3 MPOMEKYTOUHON HArPy3KH:

P, =0; Q4 = 0; R = 0 111 Bcex 3JIEMEHTOB CXEMbI 3aMEIICHUS.

J71s1 3TOTO paccYuTaTh:
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a) COMPOTHUBIICHUS:
Z, = X+ oo+ FXriges L= [onge + JXage W Z=Z +Z, =26V ;

6) yron a = 90 °— 1 unm B cpene MathCAD: ¢ = 90 °deg — arg(Z);

B) 3HaUCHUS COOCTBEHHBIX MOIIHOCTEH U MAaKCUMyMa B3aUMHOM MOIIHOCTH:

E

;cz'sm(a)_ _ U2, -sin(@)
2]

coe : ) M o M2
Z

R =

32

I') YIJIOBBIE XapaKTEPUCTUKU cO CTOPOH reneparopa P1(6) u IIIBM P; (3), uamenss
yroi & ot 0 1o 180 rpamycoB, 1o CIEAYIOIMIMM 3aBUCUMOCTSIM:
P(0)=R, +B,ysin(d-a); PB(d)==P, + B,,sin(d +).

2. IlpoBecTn pacyeTsl YIJIOBBIX XapaKTEPHUCTHUK CO CTOPOH IE€Heparopa U
[IIBM nnst maeann3upoOBaHHOM MOJIENIH SHEPTOCUCTEMBI MPU MOAKIIOYEHUHN pEak-
Topa:S, =JjQpR=10
JIns1 3TOrO paccuuTars:

a) KOMILJIEKCHOE COMPOTUBIICHUE UHAYKTUBHON Harpy3Ku

2 ’
72

Z.=Z =——£i:f(&+jQJ=L%”(Jme

C T (BvaR) Oroc

U - U HE(T])
HOC U
bll

0) COOCTBEHHbIE U B3aUMHOE CONPOTUBIEHUA 1O Gopmynam (3-5), mpu 3TOM Hc-

M0JIb30BaTh 3HAYEHUSI CONPOTUBIIEHUN Z1, Zy U3 yHKTA 1,a;

B) JOMOJIHSIIOIIKE YTIIbI TI0 hopmyiam (7);

I') YIJIOBBIC XapaKTEPUCTHKH cO cTOpoH reHeparopa P1(8) u IIIBM P,(8) mo dop-
myinam (1-2), uamensst yroa o ot 0 g0 180 rpagycos.

3. IIpoBecTn pacyeTsl, aHAJIOTUYHBIE 1. 2, IPU MMOAKIIOYEHUN KOHIEHCATOP-
HOi1 Gatapen: S, = —jQxg; R = 0.

4. Ha onHoM rpaduke MOCTPOUTH YIJIOBBIE XapaKTEPUCTHUKU CO CTOPOH re-
Heparopa P1(0) u LLIBM P»(3), paccuntanusie B myHkTax 1-3.

5. IlpoBecT pacueTrbl, aHAJOTUYHBIE 1.2, MPHU TMOJAKIIOUYEHUU AKTUBHOMN
HArpy3KHu: S. = P;R = 0. Ha oxnom rpauKke MOCTPOUTH YTJIOBBIE XapaKTepH-
CTUKHU co cTopoH reHeparopa P1(0) u LLIBM P(d) , paccuntannble B myHKTax 1 u 5.

6. IIpoBecTn pacueTbl YyIJIOBBIX XapaKTEPUCTHK 3HEPrOCUCTEMBI U T'e€Hepa-
TOpa JUIsl YTOUHEHHOM MOJENHM 3HEPrOCHUCTEMbl 0€3 MPOMEXKYTOUHON Harpy3Ku:
P, = 0;Q, = 0; R # 0 o5 BcexX 3JIEMEHTOB CXEMbI 3aMEIIEHUS.

Jlmg 3TOTO paccunTaTh:

a) COIPOTUBJICHHUS:

17



Z] = R['oc T j\oc + Rﬂoc 52 _/‘ + Rloc + jxloc

ZZ = RTZoc + j't‘rloc 2k Rloc + j'\-loc H Z— = Z—l + ZZ = Zejv ;

tloe

0) yrJ0BbIE XapaKTEPUCTUKH, UCTIONB3Ys popMyiibl myHKTa 1 (0, B, T).

7. Ha omHOM rpaduke MOCTPOUTH YTIIOBBIE XapaKTEPUCTUKH CO CTOPOHBI I'e-
Hepatopa P1(0) u ILIBM P; (0), paccuntannsie B myHKTax | u 6.

8. CaMoCTOATENHHO BHIOPATH (POPMYIBI M MPOBECTH PACUEThl YIJIOBBIX Xa-
PAKTEpUCTHK CO CTOPOH rexeparopa u IIBM i yrouHeHHONH MOZENH MpH MOA-
KJIFOUCHUH AaKTUBHO-WHJIYKTUBHOW HAarpy3sku C IIapaMeTpaMH, INPUHATBIMU W3
IIYHKTOB 2 U 5: S'H = B, + jQp; R # 0. PaccunranHbie XapaKTCPUCTUKHM M Xapak-

TEPUCTUKHU U3 IMYHKTA 2 TOCTPOUTH Ha OJJHOM rpaduke.

9. CaMocTosTeNIbHO BHIOpaTh (HOPMYJIBI U MPOBECTH PACUETHI YIIIOBBIX Xa-
PAKTEPUCTUK IHEPrOCUCTEMBI M T'€HEparopa il YTOYHEHHOM MOJENIU MHpU IOA-
KJIFOUYEHUN aKTUBHO-EMKOCTHOW HArpy3Ku C MapaMeTpaMH, MPUHATBIMA U3 ITyHK-
toB3us5:S, =P, — JQxg; R # 0. PaccunTaHHble XapaKTEPUCTUKUA U W3 MyHKTA |
MOCTPOUTH Ha OJTHOM rpaduKe.

O0paboTKka pe3yJbTaTOB pacuyera

1. Ilo pe3ynbraTam pacuera MyHKTA | ompeaenuTh MEpelaBacMyr0 MOII-
HOCTh P19 B HOpMaIbHOM peXUME SHEPTrOCUCTEMBI, TPUHSB KOADPUIIMEHT 3amaca
CTaTUYECKOM yCcTOWYMBOCTH reHepatopa ker = 25% u mokasath 3Ty MOIIHOCTh Ha
BCEX PUCYHKaX.

2. Tlo BenmmumHe P19 ompenenuts Kod(pPUIMEHTH 3amaca CTaTHYECKOM
YCTOMUYMBOCTH I'€HEpaTOpa JJIsl IKCIEPUMEHTOB 2, 3, 5, 6, 8, 9.

3. Iloka3ath Ha rpadukax cOOCTBEHHbIE MOITHOCTU P11 U Py , Makcumym
B3aUMHOM MOIIHOCTH Pi2m 111 5KCIEpuMEHTOB 5,6,8,9.

4. IToka3zaTh Ha rpadukax JOMOJHSIOUIUE YIJIbI 012 JJISI IKCIIEPUMEHTOB 5, 6,
8,9.

5. OTBETUTh MUCHMEHHO HAa KOHTPOJIbHBIE BOIIPOCHI.

KoHTpoJibHBIE BONIPOCHI

I. Tlo xakoMy NpPakKTUYECKOMY KPUTEPHUIO OMNPEACISIETCS CTaTU4YecKas
YCTOMYMBOCTH OJHOMAIIMHHON SHEPTOCUCTEMBI?

2. IToueMy yMeHbIIAETCS TPEET CTATUHYECKOW YCTOMYMBOCTH OJHOMAIIWH-
HOW SHEPrOCUCTEMBI MTPH MOJIKIIOUCHUN ITYHTUPYIOIIETO peakTopa?

3. Ilouemy mMoOBBIIIAETCA MPEAENT CTATUYECKON YCTOMYMBOCTA OJHOMAIIIMH-
HOM DHEPrOCUCTEMBI TIPH MOJKIIOUYEHNN KOHJEHCATOPHOM OaTtapen?

4. TloueMy B yTOUHEHHOW MOJIETIU YHEPTOCUCTEMBI YTIIOBBIE XapAKTEPUCTH-
ku P1(0) u P2(0) He coBmagarot?

5. TloueMy JONMONHSIOMIMK YIrOJl O12 MOXKET MPUHUMATHh KAK TIOJIOKH-
TEJIbHBIC, TAK U OTPULIATEIIbHBIE 3HAYEHUS !
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6. [ToueMy JOTONHSIONMINAE YTIIBI 011 U Oz2 HE UMEIOT OTPHUIATEILHBIX 3HAUC-
HUM?
Conep:xkanue oT4yera
B otuere mo maGopatopHOil paboTe CiemyeT MPHUBECTH CXEMY D3JIEKTPO-
nepeaun, CXeMy 3aMeleHHsI, HICXOIHbIC JaHHbIC JJI pacdyeTa, OCHOBHbBIE (hopmy-
761, TpauKy, MyHKTHI 3aaHUs IO 00pabOoTKe Pe3ynbTaTOB pacyeTa, MUCHMECHHBIS
OTBETHI Ha KOHTPOJIbHBIE BOTIPOCHI.

IIpuMmepsI TecTa

1. Kakue si6nenus, npoucxooawue ¢ mpexghasHoti d1eKmpuyeckou cemu ¢ He3a-
3eMIEHHOU HEUMPAbIO, HA3bIBAIOM KOPOMKUM 3aMbIKAHUeM?
*3ambikanue Mexay dazamu,
3ambikaHue Mexay (a3oi U HyJIEBBIM ITPOBOJIOM,
3ambikaHue Mexy (ha3oil u 3emIIeH,
3aMbIKaHHE MEXIY HYJIEBBIM MPOBOJOM U 3€MIIEH.

1. Kaxoe u3 u3gecmHbuix U008 KOPOMKO20 3AMBIKAHUS HA3LIGAIOM CUMMeN-
pudHvLIM?

Onunodasnoe,
*Tpexdaznoe,
JIByxdasnoe,
JIByx(azHoe ¢ 3a3eMIIEHHON HETPAJIBIO.

2. Vkaoswcume, xaxkoe 0CHO8HOe OonyujeHue npu paciemax moko8 KOPOMKO20
3AMbIKAHUSL CNPABEOUBO O/ CEMU BbICOKO20 HANPANCEHUSL U HENPUEMIEeMO
o5 cemetl HU3K020 (0o 1 kB) nanpsowcenus?

[IpeneOpexeHre NHAYKTUBHBIMU COTIPOTUBIICHUSIMU,
*[IpeneOpekeHre aKTUBHBIMU COMIPOTUBJICHUSIMH,

[IpeneOperxxeHne myCKOBBIMU TOKAMU JBUTATENIEH,

[IpenebpekeHreM MOUTHOCTSIMU JIBUTATENEH.

3. Umo Haszvléarom no3uyuoHHOU CUCmemou?

*IT0 Takas cuctema, B KOTOPOH MapaMeTpbl peKUMa 3aBUCIT OT TEKYIIETO CO-
CTOSIHMSI, B3AUMHOTO MOJIOKEHHUS, HAaIpUMep, pOTOPOB I'€HEPATOPOB U JBUTATENEH
HE3aBUCUMO OT TOT0, KaK ObUIO IOCTUTHYTO 3TO cocTosinue. [Ipu 3ToM peanbHbie
JTUHAMUYECKHUE XapaKTEPUCTUKHU AIIEMEHTOB CUCTEMbI 3AMEHSIOTCS CTATUYECKUMU .

DTO CBSA3M MapaMeTpOB pPEXUMa CHUCTEMBI, MPECTABICHHbIE AHAIUTHYECKU
Wi rpadUyecKd U HE 3aBUCAILIUE OT BPEMEHHU. DTH CBS3HM BBISBISIOTCS B OCHOB-
HOM B YCTaHOBHBIIIEMCS PEKUME CUCTEMBI.
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DTO CBs3U napamMeTpoB pPEKHMMa CHCTEMbI, IIPCACTABIICHHBIC aHAIUTHUYCCKHU
500041 rpa(bnqe(:KH " 3aBHUCAINNC OT BPpCMCHMU. OTH CBSA3H BBLIABJISIIOTCS B OCHOBHOM B
YCTAaHOBUBHICMCS PCIKUMC CUCTCMBI.

OTO CBs3U napamMCTpoB pPCKMMa CHCTCMbI, IPCACTABIICHHBIC aHAIIUTUYCCKHU
500041 Fpa(bI/I‘-IeCKI/I M HC 3aBHUCAIINC OT BPCMCHU. OTH CBSI3U BBISBISIOTCS B OCHOB-
HOM B HCYCTAHOBHUBIICMCS PCIKUME CUCTCMBI.

4. Ymo maxoe cmamuyeckue xapakmepucmuku?

*I10 CBS3U mapaMCcTpoB PCKUMa CUCTCMBI, IIPCACTABJICHHBIC AaHAJIUTHYCCKU
N I‘pa(i)I/ILIGCKI/I U HC 3aBUCAIINC OT BPpCMCHHU. OTHU CBS3H BBISABJISIOTCS B OCHOB-
HOM B YCTAHOBHUBIICMCA PCIKUMC CUCTCMBI .

OTO CBS3U napamMceTpoB pPECKMMa CHCTEMbI, IPCACTABIICHHBIC aHAJIUMTUYCCKHU
501041 Fpa(I)I/I‘IGCKI/I " 3aBHUCAINNC OT BPpCMCHMU. OTH CBSI3U BBLIABIISIIOTCS B OCHOBHOM B
YCTaAaHOBUBHICMCSA PCIKUMC CUCTCMBI.

OTO CBS3U napaMeTpoB pECKHMMa CHCTCMbI, IIPCACTABIICHHBIC aHAIINTHUYCCKU
501041 rpa(bnqecxn M HC 3aBHCAIINC OT BPCMCHHU. OTH CBSI3U BBISBIISIIOTCS B OCHOB-
HOM B HCYCTAHOBHUBIICMCS PCIKUME CUCTCMBI.

DTO Takas CHUCTCMA, B KOTOpOﬁ mapaMCTphel PCKHUMaA 3daBUCAT OT TCKYLICTO CO-
CTOAHHA, B3AUMHOI'O ITI0JIOKCHH:A, HAIIPUMCP, pOTOPOB I'CHCPATOPOB U ,Z[BHFaTeHeﬁ
HC3aBHUCHUMO OT TOI'O, KaK OBLIO JOCTUTHYTO 3TO COCTOAHHUC. HpH 9TOM PCAJIbHBIC
AUHAMHWYCCKUC XAPAKTCPHUCTHUKHU 3JICMCHTOB CUCTCMBI 3aMCHAIOTCA CTATHYICCKHUMU.

5. ﬂamb OnpedeﬂeHue NOHAMUIO camopacKkadusarue.

*ITO BUJ AIEKTPOMEXAHUYECKOW HEYCTOMYMBOCTU T'e€HEpaTopa, KOrjia y ero
pPOTOpAa, BPALIAOLIETOCS C OCHOBHOM JKCIUTYaTAlIMOHHON CKOPOCTBIO MPU HEKOTO-
pPOM 3HAYEHUH YTJia, MOSBIAIOTCS KOJeOaTeIbHbIE U3MEHEHHSI CKOPOCTU U yria C
YBEIIMYUBAIOLIEHCS aMIUIUTYI0U BIUIOThH JIO BBINIAJICHUS U3 CHHXPOHU3MA .

*ITO BUJ PJICKTPOMEXAHUUECKON TIEPUOUIECKON HEYCTOMUYUBOCTU IHEPTOCH-
CTEMBI, TP KOTOPOU pOTOP CUHXPOHHON MAIlIMHBI COBEPIIIAET CAMOIPOU3BOJIbHBIE
KOJIeOaHMs, 3aKaHYMBAIOIECS JIMOO BBITIAJIEHUEM MAIIMHBI U3 CHHXPOHU3MA, JTU-
00 yCTaHOBJIEHHEM KaKOTO-TO TMPEACIIbHOTO IUKJIa KOJEOaHHM, MPEnsTCTBYIONTUX
HOpMaJbHON paboTe YHEPrOCUCTEMBI .

DTO BUJ 3JIEKTPOMArHUTHOM HEYCTOWYMBOCTH T€HEPATOPOB, NMPHU MOSIBICHUU
KOTOPOM B 3HAYUTENBHOM CTENEHH WA TOJHOCTBIO TEPSETCA BO3MOMXKHOCTH
yIpaBJieHUs] YCTAaHOBUBIIUMCS peKUMOM. [Ipu 3TOM B OTAENBHBIX TOYKAX CHUCTE-
MBI CAMOINIPOW3BOJIBHO MOTYT yCTaHABIIMBAThCA 3HAUYECHUS HANPSHKEHUM, ONACHBIC
JUTSL U30JISILIMKM 00OpYI0BAHMSL.

6. /lamb onpedenenue nouamuio camosozoyicoeHue.

*T0 BUJ 3JEKTPOMArHUTHOM HEYCTOMYMBOCTH T'€HEPATOPOB, MPH MOSBICHUH
KOTOPOM B 3HAYUTEIIBHOM CTENEHH WM IIOJHOCTBIO TEPSETCS BO3MOKHOCTD
YIOPaBJIEHUsI YCTAHOBUBIIMMCS PEeXUMOM. [Ipn 3TOM B OTAENBHBIX TOYKAX CHCTE-
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MBI CaMOIIPOU3BOJIBHO MOT'YT YCTaHABJIMBATHCS 3HAYCHUs HANPSDKCHMM, OIACHBIE
IUISL U30JISIUHY 000PYJOBAHHUS .

OTO0 BUJ 3JIEKTPOMEXAHUYECKON HEYCTOMYMBOCTH T€HEpaTOpa, KOraa y €ro po-
TOPA, BPAILAOLIEroCs ¢ OCHOBHOM JKCILTyaTallUOHHOU CKOPOCTBIO IIPU HEKOTOPOM
3HAYECHUM YyTJa, MOSABISAIOTCSA KOJIeOaTeNIbHbIE H3MEHEHHs CKOPOCTH U yIja C yBe-
JUYUBAKOLIENCA AMIUIMTYIOM BIUIOTH 10 BBINAJACHUS U3 CUHXPOHHU3MA.

OTO BUJ 3IEKTPOMEXAHUYECKOW NEPHOJUYECKON HEYCTOMYMBOCTH 3HEPIOCH-
CTEMBI, IIPX KOTOPOH POTOP CHHXPOHHOM MAalllMHBI COBEPIIAET CaMOIIPOU3BOJIbHBIC
KoJie0aHus, 3aKaHUYMBAIOIIKECs JIMOO BBINAJCHUEM MAIIUHbBI U3 CUHXPOHU3MA, JIU-
00 YCTaHOBJIEHMEM KaKOI'0-TO IPEEIbHOIO IMKIa KOJeOaHuH, MPensiTCTBYOMUX
HOpMaJIbHOM paboTe YHEPrOCUCTEMBI.

7. Hapacmanue moka u Hanpsjcenus 8 npoyecce camoB8o30VHcOeHUsi MONCem
Oblmb.:

* AIepuOIMYECKUM (CUHXPOHHOE CaMOBO30YKIEHUE) .
*KonebarenbHbIM (ACHHXPOHHOE CAMOBO30YXKICHHUE) .
[Tepuonuueckum (CHHXPOHHOE CaMOBO30YXKIEHUE).
[TuKOBBIM (ACHHXPOHHOE CAMOBO30YXKICHHE).

Crtpykrypa pedepara:

1)  TUTYJbHBIH JHCT;
2)  maaH pabOTHI ¢ yKazaHHEM CTPaHHI] KayKIO0ro BOIPOca, MOABOIpoca (IyHK-

3) BBEJICHHUE;

4)  TEKCTOBOE M3JIOKEHHE MaTepuaa, pa30UTOC Ha BOIIPOCHI U MO IBOIIPOCHI
(TTYHKTBI, TOAITYHKTHI) C HEOOXOUMBIMHU CCHIJIKAMH Ha HUCTOYHHUKH, UCITOJIH30BaH-
HBIC aBTOPOM;

5)  3aKiIouYcHHE;

6)  CIIMCOK HMCIOJB30BAHHOM JTUTEPATYPHI,

7)  NPHIOKEHHS, KOTOPBIC COCTOAT M3 TaOJUII, TUarpaMM, rpauKoB, pUCyH-
KOB, CXeM (HeoOs3aTenbHas yacTh pedeparta). [Ipunoxenus pacnoiararoTcs mo-
CJIEIOBATEIHLHO, COTJIACHO 3aroJIOBKAM, OTPAKAIOIINM UX COJICpKAHUE.

Tembl pepepaToB

Pacuér HElCTBYIOIIETO HAYAIBHOIO 3HAYEHUE MEPUOAUUYECKON COCTABJISIOUICH
TpexdazHoro Toka kKopotkoro 3ambikanus (TK3)

YdeT U3MEHEHUsI aKTUBHOTO COMPOTUBJIEHUS IMPOBOJHUKOB IMPU KOPOTKOM 3aMbI-
KaHMU.

Oco6eHHOCTH pacueTa TOKOB KOPOTKOTO 3aMbIKaHHS B AJIEKTPOYCTAaHOBKAaX MOCTO-
STHHOTO TOKa C aKKyMYJISITOPHBIMU OaTapesiMH.

Yder u3MEeHEeHUs AKTUBHOT'O COIPOTUBIIEHUS MPOBOAHUKOB IMPHU KOPOTKOM 3aMbl-
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KaHHH.

DAEKTPOAMHAMUYECKUE CUIIBI B 3JIEKTPOYCTAHOBKAX.

Tepmuueckoe Bo3/1eHCTBHE TOKOB KOPOTKOTO 3aMbIKaHUSI HA MIPOBOIHUKH.

7. CxeMbl 3aMelIeHHs] HYJEBOM IMOCIIE0BATEIbHOCTH TpaHCHOPMATOPOB U aBTO-
TpaHcpopMaTopoB.

8. Cxempl 3aMeIIeHnsl MPSMON TOCIESIOBATEIBHOCTH TPAHC(HOPMATOPOB (aBTOTPAHC-
(¢bopMaTOpOB) U CABOCHHBIX PEAKTOPOB U UX MapaMeTPhI

9. Omnpenenenne yaapaoro TK3 B 3a7aHHBIX TOUKAX CXEMBI.

10.Onpenenenue nerctByroiero 3HayeHus: yaapuoro TK3 B 3amaHHbIX TOUKax cxe-
MBI.

11.0Onpenenenue 3Hauenus nByxdaznoro TK3 B 3a1aHHBIX TOUKAX CXEMBI.

12.0Onpenenenue onnodasznoro TK3 nns Touek B cetsix HanpspkeHueMm 220 — 110 kB.

13.Pacuét 3HaueHus noyiHoM MomHOCTH K3 B 3a/1aHHBIX TOYKAX CXEMBI.

14.CpaBuenue 3HaueHuss TK3 nist pa3audHbIX MECT U BUJIOB ITOBPEXKICHHUS.

15. OcoO0eHHOCTH yuyeTa KOMIUIEKCHOW Harpy3Kd IpU pacuere TOKOB KOPOTKOIO
3aMBIKaHUSI.

16.Be160p ocHOBHOTO 3HEproodopymoBanms: TypOoreHeparopoB (TI) m cumoBbIX
TpaHCHOPMATOPOB IITEKTPOIHEPTETUUECKON CHCTEMBI.

17.0npenenenue ynapaoro TK3 B 3aJaHHBIX TOUKaX CXEMBI.

18.CocraBnenue »kBuBajeHTHOU cxeMmbl 3amerieHuss 99C ¢ yuerom TI' ¢ APB npo-
nopuuonansHoro aevictsus (I1J1) u TI' ¢ APB cunbnoro nevictust (ClI).

19.0npenenenue 3Hauenus apyxdaznoro TK3 B 3a1aHHBIX TOUKAX CXEMBI.

20.Pacuer DJIC cxemnl 3amenienus qist TI 6e3 APB, TT' ¢ APB I1JI u TT" ¢ APB C/I.

21.UccnenoBanue mnpejena nepeaaBaeMoil MOIITHOCTH TIPH MTOCTOSTHCTBE HATPSIKEHUS
B y37e Harpy3ku (TI" 6e3 APB, TI' ¢ APB I1/] u TT ¢ APB CJ).

22.0Onpenenenrie K03PPUIMEHTOB 3araca CTaTUYeCKOW yCTOWYUBOCTH.

23.Pacuér 3"Hauenus noHoi MomHocTH K3 B 3aJaHHBIX TOYKAX CXEMBI.

24.3amac CTaTUYECKOW YCTOMYMBOCTH y371a Harpy3ku mo kpureputo dE/dU>0.

25.0mpeneneHne COMPOTUBICHHUS AKBHBAJIEHTHOTO TeHepaTtopa cuctembl s TI ¢
APBII u TT ¢ APB CJ.

26.U3menenus E'oxB npu nsmenenun UnHarp.

27.YCTOWYMBOCTD y3J1a HArpy3kd B 3aBHCHMOCTH OT YAaJ€HHOCTH 3KBHUBAJCHTHOTO
reHepaTopa.

28.JlonyctiMoe BpeMs TepephiBa JJICKTPOCHAOKEHHUS IO YCIOBUIO YCTOWYHBOCTH
HKBUBAJICHTHOTO JIBUTATEJIS.

29.3Ha4eHUS CKOTBKCHHS DKBUBAJICHTHOTO ACHHXPOHHOTO JBUTATEIIS.

30.1IpenenpHOE BpeMEHS MepephiBa dJIEKTPOCHAOKECHMUS.

31.011eHKa yCIOBUS CaMO3aITyCKa SKBUBAJIEGHTHOTO CHHXPOHHOTO JIBUTATEIIS.

32. lunaMU4YeCKHiA IePEeX0THOM MPOIECC MpH OTKIoUeHU: oaHou nu3 JIDTII.

o o

Bonpocsl K 3k3aMeny.

1. IlpuuuHbl BO3HUKHOBEHHUs mnepexoaHbix mnpoieccoB (ITI1) B (cuctemax snexTpo-
cuabxenus ) COC.
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Haunbonee pacnpoctpanennsie npuunnbl nossieHus [ 8 COC.

[TprurHbI BOBHUKHOBEHUSI KOpoTKUX 3aMbikanuii (K3) B COC.

Buabl KOpOTKUX 3aMbIKAHUU.

OcHosubie nocneactsust K3 pist COC.

Ha3naueHnne pacueToB TOKOB KOpOTKOro 3aMmbikanus (TK3).

Hasznauenue nccnenoBannit u pacuerosn 111

®axropsl, onpeaesstonire Beioop mecta K3 B COC.

. TpebGoBanus u 1onyieHus, MpeabaBisiemMbie K pacuetam TK3.

10 Tpexdaznoe K3 B Hepa3BeTBICHHOM 1IETH.

11.U3menenue Bo Bpemenu TK3 u ero coctapisitomux.

12.®akTopsl, Biausonme Ha yaapasiid TK3 u ero neficTByroliee 3HaYCHHE.

13.YcnoBusi BO3BMOXHOCTH NIPEHEOPEKEHUSI aKTUBHBIM WM UHAYKTUBHBIM COTIPOTHB-
nenuem K3 nenmu.

14 .TTopsinok pacuera cummeTpuuHbiX TK3. CocraBnenue cxem K3.

15.0cHOBHBIE METOJIbI MPEOOPA30BAHUS CXEM 3aMEILIEHUs ISl IPAKTUYECKUX pacye-
toB TK3.

16.CymHOCTh METO/1a UCTIONB30BaHMS KO (OUIIMEHTOB TOKOPACTIPECTICHHS.

17.Cnoco0bl 3a1aHus MTapaMeTPhl FIEKTPUUECKON CHCTEMBI.

18.MeTo1 CHMMETPHUYIHBIX OCTABIISFOIIIHX.

19.TTopsimok pacuera HecumMmeTpuaHbIX TK3.

20.Cnenuduka coCTaBICHUSI CXEM 3aMEIICHUsI MPSMOM, 0OpaTHON U HYJIEBOW TMOCIIE-
JIOBATEJIbHOCTH.

21.0co0eHHOCTH CHUMMETPUYHBIX COCTABJISIONMX TPU pacdyeTe COMPOTUBIICHUN
AIIEKTPOYCTaHOBOK.

22.11paBuiio 5KBUBAJICHTHOCTH TPSIMOM MTOCJIEI0BATEILHOCTH.

23.KomrmiekCHbIE CXEMBI 3aMeIIeHUSI KOPOTKO3aMKHYTOM IIETIH.

24.CpaBHeHHE TOKOB U HAMPsHKEHUH MPU pa3TUYHBIX BUIaX HecuMMeTpuuHoro K3.

25.0cobenHoCTH 3aMbIKaHuUs (ha3bl Ha 3EMITIO B CETAX C M30JIMPOBAHHON HEUTPAJIbIO.

26.Metoauka onpeneiaeHue TokoB K3 st ceTeit ¢ m301MpoBaHHON HEUTPATIBIO.

27.Metoasl orpanndeHus TokoB K3 Ha 3eMiro I ceTell ¢ M30IMPOBAHHON HEHTpa-
JIBIO.

28.0cHoBHBIE cIOcOOBI orpannueHust TOKOB K3 1J1st ceTeld ¢ n30JupoBaHHON HEHTpa-
JIBIO.

29.0cob6ennocTr pacyeta TokoB K3 B anekTpoycTtaHoBKax HampspkeHueM 10 1 kB.

30.0O1nuums B pacUETHBIX CXeMax 3JIEKTPOYCTAHOBOK HAMpsbKeHUEM 110 U Bbime 1 kB.

31.ITopsinok pacuera TokoB K3 B a5iekTpoycTaHOBKaxX HampsbkeHueM 1o 1 kB.

32.0co0eHHOCTH COCTaBIIEHUs CXeMBbI 3aMeneHus s pacuera TK3 B anekTpoycra-
HOBKax HampsbkeHuem 1o 1 xB.

33.BimstHue aBTOMaTU4YeCKOTo BO30YK/IEHNS CHHXPOHHBIX MAIlIMH Ha TOK KOPOTKOTO
3aMBIKaHHUS.

34.Metoapl pacdyeTa TOKOB KOPOTKOTO 3aMbIKaHUSI B MPOU3BOJIbHBI MOMEHT BpeMe-
HU.

35.Vnpomenue pacuera TK3 B mpou3BOIBHBIN MOMEHT BPEMEHHU.

36.Metoauka pacuera TK3 1o ycoBepiieHCTBOBaHHBIM KPUBBIM.

WoOoNTRWN
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37.Pacuer TK3 npou3BoJIbHBIE MOMEHT BPEMEHU MO OOIIEMY U UHAMBUIYATLHOMY
M3MEHEHHUSIM.

38.Yuer BnusHus 3nekTprueckoit cuctemsl Ha TK3 B mpon3BOIbHBIN MOMEHT BpeMe-
HU.

39.Xapaktepuctuka cxem npombinuieHHBIX COC. OCHOBHBIE CTIOCOOBI OTpaHUYCHUS
TokoB K3.

40.0OcHOBHBIE CHIOCOOBI perynupoBaHus TOkOoB K3 Ha cTamusax MPOEKTUPOBAHUS H
skcrryatauuu COC.

41 Metonuka ornpezeseHuss HauOOJbIIEro JEHCTBYIONIETO 3HAYEHHS MOJIHOTO TOKa
KOPOTKOTO 3aMbIKaHUSI.

42.Yupomenue cxem 3amernieHuss COC HamnpspkeHreMm Boiie 1 kB.

43.0mnpeneneHue mapaMeTpoB JIEMEHTOB CXEMbI 3aMelleHUs TPaHCHOPMATOPOB U
aBTOTPaHCPOPMATOPOB.

44.0OnpeneneHue mMapaMeTpoB AJIEMEHTOB CXEMbl 3aMEIICHUSI BO3AYIIHBIX U KaOesb-
HBIX JIMHUW 3JICKTponepeay.

45.0npeaeneHue napaMeTpoB JIEMEHTOB CXEMbl 3aMEIICHUSI aCHHXPOHHBIX JIBUTATE-
Jiel ¥ CHHXPOHHBIX MAIIIVH.

46.0mnpenencHue mapaMeTpOB JIEMEHTOB CXEMBI 3aMEIICHUST KOMIUIEKCHOW Harpy3KH
Y BJIEKTPUUYECKON CUCTEMBL.

47 Ilapametpbl ceTd IpH OAHO(DAZHOM 3aMBIKAHWM Ha 3€MJII0 C H30JUPOBAHHOU
HEUTPAJIBIO.

48.KomrieHcalys TOKOB 3aMbIKaHUS Ha 3€MJTI0 B CETH C M30JIMPOBAHHON HEUTPAJIBIO.

49.Y cTOWYMBOCTH PEKUMOB IJICKTPUUYECKUX CUCTEM MPU MaJIbIX BO3MYIIICHUSIX.

50.YcToNYrBOCTh PEKUMOB AIEKTPUUECKUX CUCTEM MPHU OOJBITUX BO3MYIIICHUSX.

51.CraTndeckue U TMHAMHYECKUE XapaKTEPUCTUKHU HATPY3KHU.

52.MopenupoBaHue 3JICKTPOMEXAHUYECKUX TMEPEXOHBIX MPOIIECCOB B AJIEKTPHUE-
CKHX CHCTEMax.

53. AHanM3 YCIOBHUH M CPEJCTB CTAOMIM3AIUN PEKUMOB CHCTEMEI.

54.CpencrtBa obecnieuenus ycroitunBoctu pesxxumoB COC.

Ilpumep npaxmuueckux 3a0anus 0nsa IKIAMeHa

3aoaua. InexTpuyeckas 1enb COCTOMT M3 IOCISA0BATEIBHO COCIUHCHHBIX peak-
TOpa M KaOeIbHON JUHUN JTUHOM 2 KM.

P

KI
<l
I_fa_|_D N

P: xp = 0,450M, Iy =10004, U, = 10kB;

KJl: 1 = 2 kM, x5 = 0,08 OM/KM.
OnpenenuTs MHIYKTUBHOE COMPOTUBIICHUE DJIEMEHTOB ILIEMHW B OTHOCHUTEIIBHBIX
CIVHUIIAX [IPU HOMHUHAJBHBIX YCIOBUIX peakTopa.
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3aoaua. MontHocTts reHeparopa P, = 25 MBT, cosp = 0.8,U,, = 10.5,x, = 0.2.
(OTHECEHO K HOMHUHAIBHBIM YyCIOBUAM). HailTm compoTuBieHWE reHepatopa B
Omax.

3aoaua. PeakTMBHOE COMPOTUBIIEHUE BO3AYIITHOW HUM paBHO 0,4 OM/KM, AjiMHa
muann =160 kM, Hanpsokerue 115 kB. OnpenenuTh CONPOTUBICHHUE JIMHUK B OT-
HOCUTEJIBHBIX €UHUIIAX, TPUBEACHHOE K MoHOCTH S=200 MBA.

3aoaua. MontHocTh cuioBoro TpaHchopmaropa S, = 5,6 MBA, U% = 7,5%.
[Torepu axkTUBHOW MOIIHOCTH Mpu HOoMHHaIbHOM pexkume AP, = 75,5 kBt. Ko-
adunuent tpanchopmanuu n,=38/6,3. HailiTm peakTUBHOE CONPOTHUBJICHUE
Tpancopmaropa B OMax, npuBefeHHOE K Hampspkenuto 38 u 6,3 kB cooTBeT-
CTBEHHO.

BOl'[pOCLI K 3a4€Ty

L

DIIEKTPOIHEPreTUYECKAs CUCTEMA, €€ PEKUMBI U TAPAMETPBL.

Knaccuduxkanus snekTpoMexaHnuecKux nepexoaHbix npoueccos (OMIIII).

3. HccnenoBaHne MakCUMaldbHBIX M MPEIEIbHBIX HArpy30K 3JIEKTPOIHEpreTHye-
CKHMX CHUCTEM.

4. TpeOoBaHUs, NPEIBABISIEMbIE K PEXKUMaM M IPOLECCaM AJIEKTPOIHEpPreTnye-

CKHMX CHCTEM.

KauectBo OMIIII B 31€KTpOIHEPTETUUECKUX CUCTEMAX.

OcCy11eCcTBUMOCTB PEKMMA U ONPENIEIICHUE YCIOBUN €T0 CYIIECTBOBAHMS.

Y CcTOWYMBOCTD 3JIEKTPUUECKUX CUCTEM M METOJBI €€ UCCIIETOBAHMUS.

Mopenupoanue OMIIII B 231€KTPOIHEPrETUYECKUX CUCTEMAX.

DHepreTuyeckass TPAKTOBKA KPUTEPUEB YCTOMYMBOCTH DIIEKTPOIHEPreTHYE-

CKHX CHCTEM.

10.CooTHomIeHusT MEXTy TapaMeTpaMu B JIEKTPOIHEPTETUIECKON CUCTEME.

11.Cratuueckast yCTOWYMBOCTh 3JIEKTPOIHEPIETUUECKON CUCTEMBI, 3JIEKTPOABU-
raTeyicd U y3J10B Harpy3KHu.

12.Jlunamuveckasi yCTOMUYUBOCTh U €€ MPAKTUICCKUE KPUTEPHH.

13.WccnenoBanre AMHAMUYECKON YCTOWYMBOCTH METOJAMU TUIOIIACH M TIOCIIe-
JIOBATEJIbHBIX UHTEPBAJIOB.

14.Pe3ynpTupyromas yCTOMUMBOCTD 3JEKTPOIHEPrETUUECKON CUCTEMBI.

15.Buzpl BHYTPEHHErO0 HapyLIEHUs] CTaTUYECKOW YCTOWUYMBOCTH 3JIEKTPOIHEpre-
TUYECKOU CUCTEMBI.

16.WccnenoBanrie yCTOWYMBOCTU PETYJIUPYEMBIX CHCTEM, YYE€T aBTOMATHUYECKUX
PEryasTOpoB BO30YXKACHUS MPU UCCIEAOBAHUM YCTOMYMBOCTH AJIEKTPOIHEPTE-
TUYECKOU CUCTEMBI.

17.0npenenenre npeaenbHOro yria U BpeMeHu oTkitoueHus K3 B anexTposnep-
IETUYECKON CUCTEME.

18.CtaTnueckne U TUHAMUYECKHE XapaKTEPUCTUKH HArpy3KH 3JIEKTPOIHEPTeTH-

YECKUX CUCTEM.

no

©o~NoO
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19.J1aBuHa HaNIPSKEHUS U CIIOCOOBI €€ PEI0TBPAIICHHUS.

20.Ponb SJEKTPUYECKOTO IIEHTpA CHCTEMBI, MNPEACTABICHUE JIIEKTPUUIECCKON
Harpy3KHu.

21.UccnenoBanue ONMPOKHIBIBAHUS JJICKTPOABUTATENICH B CHCTEMax »dJIEKTPO-
CHA0KEHHS.

22 Knaccudukanys MEpONpUATHH MO MOBBIIICHUIO YCTOWYUBOCTH 3JIEKTPOIHEP-
TeTHYECKUX CUCTEM U CHCTEM DAJIEKTPOCHAOKECHHS.

23.UccnenoBanue BIUSHUS UCTIOIB3YEMBIX CPEJICTB aBTOMATUKH IJIEKTPOCTAHIIUH
Ha MOBBIIICHUE YCTOWYMBOCTH AIIEKTPOIHEPTETUUECKUX CUCTEM.

24 UccnenoBaHue BIUSHUS UCIIOJIb3YEMbIX CPEJICTB PEJICHHOM 3allUThl U aBTOMa-
TUKH HA TMOBBIIICHUE YCTOMYMBOCTH SJIEKTPOIHEPTETUUECKUX CUCTEM.

25.I1poekTupoBaHrEe MEPOIPUITHIA MOBBIIIECHUS YCTOMYMBOCTU AJIEKTPOIHEPIe-
TUYECKUX CUCTEM M CUCTEM DJIEKTPOCHAOKEHUS.

26.YT0 Takoe AIEKTPUIECKOE TOPMOKEHNE TeHEPaTOPOB?

27.YT0 Takoe aBTOMAaTHYECKOE PETYIMPOBAHME BO30YKIEHUS CHUHXPOHHBIX Ma-
IVH?

28.Yto Takoe (opcrupoBKa BO30YKICHNSI CHHXPOHHBIX MAIIHH?

29.Kak ocymiecTBisieTcss aBapuilHOE YIpaBiICHHE MOIIHOCTBHIO TYpOWH 3JIEKTPO-
CTaHIHi1?

30.Kak mpou3BOIUTCS OTKIIOYCHHE YaCTH CUHXPOHHBIX MAIlMH B aBapUHHOM pe-
KUMe?

31.Kak BBINONHSIETCS PEryJIUpOBaHUE peXUMa PEaKTUBHONW MOIIHOCTH CHUHXPOH-
HBIX MallnH?

32.Kakue ocyIlecTBISIOTCS MEPOINPUSATHS, CBA3aHHbIE C YCTAHOBKOM CHCTEM aB-
TOMAaTUYECKOTO YIPaBJICHUs?

33.Knmaccudukaimsi MEpONpusTANA MOBBIIAIONIUX YCTOWYMBOCTH AJIEKTPOIHEPTE-
TUYECKUX CUCTEM.

34.YMeHbIlIeHne WHAYKTUBHBIX COMPOTUBICHNN JIEKTPUIESCKIX MAIIIHH.

35.YBenuueHue MOCTOSITHHON MEXaHUYECKOW WHEPIIMU ANEKTPUUSCKUX MaITHH.

36.[IpuMeHeHne aCMHXPOHU3WPOBAHHBIX M CHHXPOHHBIX MAIIUH C MPOAOIBHO-
MONEPEYHBIM BO30YKIECHUEM.

37.13meHeHne napamMeTpoB TpaHC(HOPMATOPOB U PEXKUMA UX HEUTpase.

38.1IpuMeHeHne TMHUN U BCTAaBOK IMMOCTOSTHHOTO TOKA.

39.bBIcTpOICHCTBYIONMINE BRIKITIOYATENIM W 3aIUTA JJI MOBBIIICHUIO YCTOWYHUBO-
CTH 3JIEKTPOIHEPTETUYECKUX CUCTEM.

40.1IpononbHast EeMKOCTHASI KOMITEHCAIHSI.

41.1lpumeHeHre IIYHTUPYIOLUX U TOKOOTPAaHUYHUBAIOIINX PEAKTOPOB.

42.YcTaHOBKA CHHXPOHHBIX KOMIIEHCATOPOB U YIPABIIIEMbIX HCTOYHUKOB peakx-
TUBHOM MOIIHOCTH HA MMPOMEKYTOUHBIX MTOJACTAHIUAX.

43.Kputepuii ['ypBuLa sl OLIEHKH CTaTHYECKOM YCTOMUHUBOCTH.

44 Kputepuii ycroitunoctu Payca.

45.Kpurtepuii ycToitunBoctn Muxaitnosa.

46.Meton D-pa3ouenus.

47.01eHKa CTaTUYECKOW YCTOMYMBOCTH CHUCTEMBI MPU aBTOMATUYECKOM PETYJIH-
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pOBaHMM BO30YKIEHUS T€HEPATOPOB.
48.Btopoit meton JlamyHoBa ISl OIIEHKH YCTOMYHUBOCTH CUCTEMBI.
49.HopmatuBHbIE TPEOOBaHUS YCTONYMBOCTH SHEPTOCUCTEM.
50.HeoOxomumble ¥ AOCTATOYHBIC YCJIOBUSA YCTOMUMBOCTH PEIICHUS JTUHEHHON
OJIHOPOJIHOW CUCTEMBI.

7.4 MeToauyeckue MaTepuabl, onpeaejJsionue nNpoueiypbl oOleHnBa-
HHS 3HAHMI, YMEHHI M1 HABBIKOB M ONBITA JeSITeJILHOCTH, XaPAKTEPU3YIOIIUX
3Tanbl POPMHUPOBAHUS KOMIIETEHIIUIH

OnyOnuKoBaHHBIE METOJMYECKHE MaTepUaibl, ONMPEICIISIIONINE MPOIEAYPhI
OLICHKH 3HaHUM, yMeHU U HaBbIKOB: OcbkuH C.B. MeTtoanueckue peKkOMeH1aliu
0 MPOUEAYPE OLICHUBAHUS 3HAHUI, HABBIKOB, YMEHUW U OIbITA JEATEIIBHOCTH, Ha
stanax ¢opmupoBanus komrereHuui.- KyoI'AY.- Kpacuomap, 2014.- 34 c. —
Pexum JIOCTyIIA:
https://kubsau.ru/upload/iblock/8d1/8d16a59faalf2e97e7383a8c3c81c739.pdf.

KOHTpoJIb OCBOEHUS NTHUCUUILIMHBI U OLIEHKA 3HAHUN 00ydYaroluxcs Ha JK-
3ameHe npousBoauTcsi B cootBeTcTBUM ¢ [1n1 KyOoI'AY 2.5.1 «Tekymuit KOHTPOIb
YCIEBAEMOCTHU U MPOMEXKYTOYHAS aTTECTAIUsI O0YHAOIITNXCSD.

Texymuii KOHTPOJIb IO JUCIUIUIMHE MO3BOJSET OUEHUTh CTENEHb BOCIPHUS-
TUS y4eOHOTrO Marepuaia U MPOBOAUTCS VISl OLICHKU PE3yJIbTaTOB M3YUCHUS pa3-
JIEJIOB/T€M TUCIIUIUINHBI.

Texymuii KOHTPOJb MPOBOAUTCS KaK KOHTPOJIb TEMAaTHUYECKUH (IO UTOTaM
M3YUYEHHUS ONPEJICTICHHBIX TEM JAUCIUILUINHBI) U PYOSKHBIN (KOHTPOJb OMpPEIe/ICH-
HOT'O pa3jielia Uik HECKOJIBKUX Pa3JiesioB, Mepe]] TEM, KaK MPUCTYIUTh K U3YUYEHHIO
OuYepeHOM YacTH y4eOHOro MaTepurana).

Texkymuii KOHTPOJIb 3HAHUM CTYJACHTOB UMEET CIIEYIOIINE BUbL:

- YCTHBIM ONIPOC HA MPAKTUYECKUX U CEMUHAPCKUX 3aHATHUSIX;

- MPOBEPKa BBITIOJIHEHUS TUChbMEHHBIX 3aJJaHUl;

- 3aIMTa 1a00PaTOPHBIX PadoT;

- TECTUpPOBaHUE (MMCbMEHHOE WJIM KOMITBIOTEPHOE);

- KOHTPOJIb TOCEIICHUSI CTYJEHTAMM JICKIHUM, TPAKTUUYECKUX, CEMUHAPCKUX
1 1a00paTOPHBIX PadoT.

Kpurepuu onenku 1a60paTtopHbIx padorT:

Ornenka «5» (OTJIIMYHO): BBIIOJIHEHBI BCE 3a/IaHUsI JTAOOPATOPHON PabOTHI,
CTYJEHT YeTKO 1 0€3 OIIMOOK OTBETUJI HA BCE€ KOHTPOJIbHBIE BOIPOCHI.

Ornenka «4» (X0opolo): BBHITIOJHEHBI BCE 3adaHus JabopaTOpHOUM PabOTHI,
CTYJIEHT OTBETHUJI Ha BCE KOHTPOJIBHBIE BOIIPOCHI C 3aMEUYAHUSMMU.
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Onenka «3» (yZOBJIETBOPUTEIHHO: BBIIIOJHEHBI BCE 3aJaHusl JIaOOpaTOPHOU
paboThI ¢ 3aMEYaHUSIMH, CTYJICHT OTBETUJI Ha BCE KOHTPOJBHBIE BOMPOCHI C 3aMe-
YaHUSIMU.

Ouenka «2» (He 3a4T€HO): CTYJICHT HE BBINIOJHWI WM BBINOJHUI HEMpa-
BUJILHO 33J[aHus J1a0OpaTOpHOU pabOThI; CTYJAEHT OTBETHJI Ha KOHTPOJBHBIE BO-
MIPOCHI C OMMTUOKAMHU WM HE OTBETHUJI HA KOHTPOJIBHBIE BOIIPOCHI

Pedepar - mnuchbMEHHBIN JOKJIAA WIM BBICTYIJIEHHE IO BHIOPAHHOW TeMe.
OTnuYuTeNnsHOM 0COOEHHOCTHIO JAHHOTO BUA padoT ABIsETCS cOOp HHPOPMAIIH
13 HECKOJIBKUX MCTOYHUKOB M YETKO CTPYKTYPHUPOBAHHBIA HA BBIXOJC MaTepHAll.
Kpurepuem ouienku pedepara sBISIOTCS: HOBU3HA TEKCTa, 0OOCHOBAHHOCTH BbI-
00opa MCTOYHHMKOB JTUTEPATYPHI, CTETICHh PACKPBITUS CYITHOCTH BOIPOCA, COOJIIO-
JIeHUs TpeOOBaHMI K 0(hOPMIICHUIO.

OreHKa «OTIUIHOY» - BBIMIOJHEHBI BCEe TPEOOBAHUS K HAMMMCAHUIO pedepara:
o0o3HaueHa mpobiemMa 1 000CHOBaHA €€ aKTyaJbHOCTh; CCJIaH aHAJU3 Pa3TUYHBIX
TOYEK 3pEHHUS Ha pacCMaTPUBAEMYIO MPOOJIEMY U JIOTUYHO M3JI0’K€Ha COOCTBEHHAS
MO3UIINS;, CPOPMYIUPOBAHBI BBIBOJIBI, TEMa PACKphITa IMOJHOCTHIO, BBIICPKAH
00BEM; c00ITI0/IEHBI TPeOOBaHUS K BHEITHEMY O()OPMIICHHIO.

OreHKa «XOpOIIO» - OCHOBHBIC TpeOOBaHMS K pedepary BBINOJHEHBI, HO
PU ATOM JOMYIICHBI HENOYETH. B 4acTHOCTH, UMEIOTCS HETOYHOCTH B HM3JI0XKeE-
HUW MaTepHuaia; OTCYyTCTBYET JIOTHUECKas MOCIICIOBATEIHPHOCTD B CYXKICHUAX; HE
BbIIepKaH 00bEM pedepaTa; UMEIOTCS YITYIIeHUs B 0POPMIICHUH.

OreHKa «yIOBJIETBOPUTEIIBHO» - UMEIOTCS CYIIECTBEHHBIC OTCTYIUICHUS OT
TpeboBaHM K pedepupoBaHHi0. B 4acTHOCTH: TeMa OCBEIIEHA JIUIb YaCTHYHO;
JOMyIIEHBI (haKTHUEeCKUEe OMMOKHK B COJEPKaHUM pedepara; OTCYTCTBYIOT BBIBO-
JTBI.

OrneHka «HEYIOBIETBOPUTEILHO» - TeMa pedepaTa HE pacKphiTa, OOHAPY-
JKUBAETCS CYIICCTBEHHOES HEMIOHUMAaHHE MPOOJeMbl WiIK pedepar He TMPEICTaBICH
BOBCE.

TecrToBbIe 3a1aHusA

OreHKa «OTJIMYHO» BBICTABJISIETCS MPHU YCIOBHHM MPABWIBHOTO OTBETA CTY-
JICHTa HE MEeHee YeM Ha 85 % TeCTOBBIX 3aJaHU.

OreHKa «XOpPOIII0» BBICTABJSETCS TPH YCIOBUH MPABUIBHOTO OTBETA CTY-
neHTa He MeHee 4eM Ha 70 % TecTOBBIX 3aJaHuUM.

OreHKa «YIOBJIETBOPUTEIBHO» BBICTABIIACTCS TPH YCIOBUHU IMPABHILHOTO
OTBETA CTyJEeHTa HE MeHee ueM Ha 51 %.

OreHKa «HEYIOBICTBOPUTEIHHOY» BBICTABIISACTCS MPU YCIOBHH MTPABUIHLHOTO
oTBeTa CTyZieHTa MeHee ueM Ha 50 % TecTOBBIX 3a1aHUil.

Kpurepuu ouieHKH Ha IK3aMeHe

OreHKa «OTIMYHO» BBICTABJISETCS 00yJaromeMycs, KOTOPbIi 00JIaaeT Bce-
CTOPOHHUMH, CHCTEMATU3WPOBAHHBIMYU U TJIYOOKMMHU 3HAHHMSMHU MaTepuaia y4deo-
HOU MporpaMMbl, yMEET CBOOOHO BBIMOIHATH 3aJaHusl, MPEyCMOTPEHHBIE yueO-
HOM IIPOTrpaMMOM, YCBOMJI OCHOBHYIO M O3HAKOMWJICS C JOIIOJIHUTENBHOM JINTEpa-
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TYpOH, peKOMEHIOBaHHOM yueOHOH mporpammoii. Kak npaBuio, oleHKa «OTiIu4-
HO» BBICTABIIACTCA OOYYaIOIIEMYyCsl YCBOMBILIEMY B3aUMOCBSI3b OCHOBHBIX IOJIO-
YKEHUW U MOHATUM AUCIUILUIMHBI B UX 3HAYEHUU ISl TPUOOpETaeMoi Criel[uaibHO-
CTH, MPOSIBUBIIEMY TBOPYECKUE CMOCOOHOCTHM B MOHUMAaHUU, U3JI0KEHUU U UC-
MOJIb30BAaHUU Y4E€OHOTO Marepuasa, MPaBWIbHO OOOCHOBBIBAIOIIEMY TPUHATHIC
pelieHus, BIaJCIOeMy Pa3HOCTOPOHHUMU HABBIKAMHU W MPHUEMaMU BBITTOJHEHUS
MPaKTUYECKUX padoT.

OneHka «XOpoIlIo» BBICTABIIAETCS O0y4aroleMycsi, OOHApYKUBIIEMY IOJI-
HO€ 3HAHUE MaTepuana yueOHOW MpOrpamMMmbl, YCIEIIHO BBIMOJIHSIOUIEMY MpEay-
CMOTpPEHHbIE yueOHOI mporpaMMoi 3ajaHusi, YCBOMBIIEMY MaTepHall OCHOBHOM
JUTEpaTypbl, PEKOMEHJOBAaHHONW yueOHOM mnporpammoi. Kak mpaBuio, oleHKa
«XOPOIIIO» BBICTABIISIETCS] 00yYalOIIEeMyCsl, MOKa3aBIIeMy CHUCTEMaTU3UPOBAHHBIH
XapakTep 3HAHUU MO JUCUUIUIMHE, CIIOCOOHOMY K CaMOCTOATEIBbHOMY IOIOJIHE-
HUIO 3HAHUW B XOJIe JaibHeuIIe ydeOHol U mpodecCuoHaIbHON AEsITeIbHOCTH,
MPAaBUWJIBHO MPUMEHSIONIEMY TEOPETUUECKUE TIOJIOKEHUS TIPU PELICHUH MTPaKTH4e-
CKHMX BOIPOCOB U 3ajad, BJIaJCIONIEMY HEOOXOJUMBIMH HaBBIKAMHU U MpPUEMaMHU
BBITIOJIHEHUS NMPAKTUYECKUX PaboT.

OueHka «yJOBJIETBOPUTENBHO» BBICTABISIETCS OOyYarOIIEMYCs, KOTOPBIHA
MOKa3aJl 3HaHUE OCHOBHOTO MaTepHasia ydeOHOU MporpaMMbl B 00beME, JOCTaTOU-
HOM U HEOOXOJUMBIM ISl AaJIbHEHIIEeN y4eObl U IpecTosIe paboThl O CHenu-
QIBHOCTH, CHPABWICS C BBITIOJIHEHUEM 3aJIaHUid, TPETYCMOTPEHHBIX Yy4eO-HOU
MPOTrpaMMOii, 3HaKOM C OCHOBHOM JIMTEPATYPOH, pEKOMEHI0BAaHHOMN y4eOHOM TPOo-
rpammoii. Kak mpaBuiio, OlleHKa «yJIOBJIETBOPUTENILHO» BBICTABISIETCS 00yYaro-
nieMycsi, JOMYCTUBIIEMY MOTPEIIHOCTH B OTBETaX HA 3K3aMEHE WJIU BBITIOJTHEHUU
HK3aMEHAIMOHHBIX 3aJaHui, HO 00JaJaroueMy HEOOXOIUMBIMU 3HAHUSIMH MO
PYKOBOJCTBOM IMpPENOAABATEINS JJIsl YCTPAHEHUSI 3TUX MOTPEIIHOCTEN, Hapyllaro-
HieMy MOCIE0BATENbHOCTh B M3JIOKEHUM y4eOHOTO Marepuana U HUCIbIThIBAIO-
HIeMy 3aTpyAHEHUS TIPH BBITTOJTHEHUH MPAKTHUYECKUX PadoT.

OueHka «HEYJIOBJIETBOPUTEIBLHO» BBICTABISIETCS O0yYarolleMycsi, He 3Ha-
IOI[EMY OCHOBHOM YacTU MaTepuala yaeOHOH MporpamMMbl, T0MyCKaOIEeMy MTPUH-
[IUTTAAJIbHBIC OIMMMOKA B BBHITIOJIHEHUH TPEIyCMOTPEHHBIX YYEOHOU MpOTpaMMoi
3a/IaHUM, HEYBEPEHHO C OOJBIIMMU 3aTPYJHEHUSMU BBIMOJHSIONIEMY MpaKTUYe-
ckue padoThl. Kak mpaBuio, olleHKa «HEYAO0BICTBOPUTEIBHO» BBICTABIISICTCSA 00Y-
YaIoIEeMyCsl, KOTOPbIH HE MOXET MPOJAOKUTh 00yUYeHHE WM MPUCTYIIUTh K Jesi-
TEJIHLHOCTH TIO CTICIIMAILHOCTHU TT0 OKOHYaHUH YHUBEpPCUTETa 0€3 TOTIOIHUTEIBHBIX
3aHSTUN IO COOTBETCTBYIOIIEH AUCIIUILIUHE.

Kpurtepuu oueHKHu Ha 3a4eTe:

Hasznauenue 3aueta COCTOUT B TOM, YTO OH SIBJISIETCS 3aBEPILIAIOIINM 3TAIIOM
B U3YYEHUM JTUCHUIUIUHBI (WJIM MOJYJISI), KOTJAa KaXIbli CTYJAEHT JOJKEH OTYH-
TaThCcsa 00 YCBOCHHM Marepuaia, MpeayCMOTPEHHOTO MPOTrpaMMOM IO 3TON JHC-
LUTUIAHE.
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B xoze moarotoBku K 3a4eTy oOy4aronuMmcs J0BOISTCS 3apaHee MOAroTOB-
JIEHHBIE BOITPOCHI IO TUCHUTIINHE.

B npennsepun 3auera npenogaBareiib MPOBOAUT IPYIIIOBYIO

KOHCYJIBTAIMIO U, B CIydae HEOOXOIUMOCTH, HHAUBUIYyaIbHBIC KOHCYIIbTA-
nuu ¢ obydarommmucs. [lpu mpoBeneHUH KOHCYJIbTAIMU 0000IaeTcs MpOouIeH-
HBI MaTepHal, PaCKpbIBACTCS JIOTMKA €r0 MU3YYEHHs, MPUBJICKACTCS BHUMAHUE K
BOIIPOCaM, MPEACTABISIONIMM HAUOOJBIINE TPYAHOCTU JUIsl BCEX WA OOJIBIINH-
CTBa 00yJaronmxcsi, pPEKOMEHIyeTCs JINTepaTypa, HeoOXoaumMast I7Isl TOATOTOBKH.

[Ipu moAroTOBKE K 3a4eTy OOydaromuecs BHUMATEIHLHO W3Y4YalOT TEKCTHI
JIEKIUH, KOHCIEKTHI, COCTABJICHHBIE B XOJA€ MOATOTOBKM K CEMHHapaMm, PEKOMEH-
JIOBAHHYIO JINTEPATYPY U JICIAI0T KPATKUE 3aIIUCH IO KAXKIOMY BOIIPOCY.

Takas MeToauKa MO3BOJISIET CUCTEMAaTU3UPOBAHHBIC 3HAHUS.

B xome cnaum 3adyeTa yUuTBHIBA€TCS HE TOJBKO KAYECTBO OTBETA, HO U TEKY-
asi ycreBaeMoCTh 00y4aroIerocs.

OlieHKa «OTIMYHOY BBICTABIsICTCS 00yUaromemMycs, KOTOphI 00J1aaeT Bce-
CTOPOHHHUMH, CUCTEMAaTU3UPOBAHHBIMU U TTTyOOKMMHU 3HAHUSIMU MaTepuasa yueo-
HOM MpOoTrpaMMBbI, yMEeT CBOOOIHO BBITIOJHATH 3aJaHUs, IPEAYCMOTPEHHbBIE yueo-
HOW MPOrpaMMOM, YCBOWJI OCHOBHYIO M O3HAKOMMJICSI C JIOTIOJHUTEIBLHOW JIUTEpA-
TypOH, peKOMEHJ0BaHHOM y4eOHOM mporpamMmoit. Kak mpaBuiio, oleHKa «OTIud-
HO» BBICTaBJISIETCS O0Y4YarOIIEMYCsl YCBOMBIIEMY B3aWMMOCBS3b OCHOBHBIX IOJIO-
YKEHUW U TIOHATHIA JUCIMIUIMHBI B UX 3HAYCHUU ISl TPUOOPETAeMOi CIeIIUaIbHO-
CTH, MPOSIBUBIIEMY TBOPYECKHE CMOCOOHOCTHM B MOHUMAaHUU, U3JI0KCHUU U UC-
MOJIb30BaHUU YYEOHOTO MaTepuayia, MPaBUILHO OOOCHOBBLIBAIOIIEMY MPUHATHIC
peuieHrs, BIaJCOlIEeMy pa3HOCTOPOHHUMU HABBIKAMHU W MPHUEMAaMU BBITTOJHEHUS
MPaKTUYECKUX padOT.

OreHKa «XOpOII0» BBICTABIAECTCS O0ydaromeMycsi, 0OHApyKUBIIEMY TOJI-
HOE 3HAHME MaTepuaja yueOHOW MPOrpaMMbl, YCIICIIHO BBITIOJHSIOMIEMY TPEeay-
CMOTpPEHHbIE y4eOHOI MporpaMMoi 3ajaHusi, YCBOMBIIEMY MaTepHal OCHOBHOM
JUTEpaTyphl, pEeKOMEHJOBaHHONW yueOHOM mporpammoi. Kak mpaBuio, olieHKa
«XOPOIIIO» BBICTABIISIETCS] 00yYaIOIIEMYCsl, TTOKa3aBIIeMy CHUCTEMaTU3UPOBAHHBIH
XapakTep 3HAHUUW MO JUCIUIUIMHE, CIIOCOOHOMY K CaMOCTOATEIHLHOMY IOIMOJTHE-
HUIO 3HAHUW B X0JI€ JaJIbHEHIIeH yueOHol U npodecCuoHaNbHON AeSTeIbHOCTH,
MPAaBWJIBHO MIPUMEHSIONIEMY TEOPETUUECKUE TOJIOKEHUS TPU PELUICHUH MTPaKTH4e-
CKHMX BOIPOCOB U 3ajad, BJIaJCIONIEMYy HEOOXOIUMBIMM HaBBIKAMHU U TMpHEMaMHU
BBITIOJIHEHUS MMPAKTUYECKUX PaboT.

OlleHKa «yIOBJICTBOPUTEIILHOY» BBICTABIISIETCS OOY4YarOIIEMYyCsl, KOTOPBIN
MOKa3aJl 3HaHWE OCHOBHOTO MaTepHalia y4eOHOU MporpaMMbl B 00beMe, T0CTATOU-
HOM U HEOOXOJUMBIM ISl JaJIbHEHIIIeH y4eObl U TPEICTOSIIeH paboThl IO CIEIH-
aJIbHOCTH, CIIPABWJICS C BBIMOJHEHUEM 3aJjaHUM, MPETyCMOTPEHHBIX YueOHOH Mpo-
rpaMMOM, 3HAaKOM C OCHOBHOMW JIMTEPATypOH, PEKOMEHJIOBAHHOW Y4eOHOU MPO-
rpammoii. Kak mpaBuiio, olleHKa «yJIOBJIETBOPUTEIHHO» BBICTABIISIETCS 00ydaro-
HIEMYCSI, JOMYCTUBIIEMY MOTPEIIHOCTHA B OTBETAX HA IK3aMEHE WJIM BBINOJIHEHUH
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HK3aMEHAIMOHHBIX 3aJaHui, HO 00JaJaronieMy HEOOXOAMMBIMU 3HAHUSIMHU IO/
PYKOBOJICTBOM NpPENOJABATENs JJI YCTPAHEHUs 3TUX IMOIPEHIHOCTEH, HapyIIaro-
HieMy MOCIE0BaTEIbHOCTh B U3JIOKEHUH y4eOHOTO MaTepuana M HUCIbIThIBAIO-
HIeMy 3aTPYAHEHHsI IPU BBIIIOJIHEHUHU MPAKTUYECKUX padoT.

OneHka «HEYJTOBJIETBOPUTEIHLHO» BBICTABIISIETCS O0yYaroleMycsi, He 3Ha-
IOILI[EMY OCHOBHOM YacTH MaTepuaia ydeOHOI mporpaMMel, TOMyCKaloIEeMy MpUH-
[UIMAJIbHBIE OIIMOKKA B BBINOJHEHUU TMPETYCMOTPEHHBIX Y4eOHOM Mporpammoit
3aJJaHUi, HEYBEPEHHO C OOJBIIMMHU 3aTPYAHCHHUSIMH BBITIOJHSIOUIEMY IpaKTHUe-
ckue pabotsl. Kak mpaBuio, oleHka «HEyI0BICTBOPUTEIHLHOY» BBICTABISETCS 00Y-
YaroueMycsi, KOTOPbId He MOXKET MPOJAOLKUTh 00yUEHHEe WU MPUCTYIUTh K Jes-
TEIBHOCTH TIO CIIEUATBHOCTH M0 OKOHYaHUU YHUBEpPCUTETa 0€3 TOMOTHUTEIbHBIX
3aHSTHM 110 COOTBETCTBYIOIIEH TUCHUIIIINHE.

8 IlepeyeHb OCHOBHOM U JONMOJHUTEJbLHON y4eOHOMH JINTEpPaTy-
pbI

OcHoBHas yyeOHasi iuTEeparypa

1. KyapskxoB A.I'., B.I'. Ca3blkuH. DI€KTpOMAarHUTHBIE MEPEXOHBIE MPO-
IIECCHI B DJIEKTPOIHEPTETUUECKUX CHCTEMax: ydueOHoe mocobue /. — 2-e u31., Uc-
npas. u non. Kpacnonap: Ky6l'AY, 2017. — 255 c.

2. IlepexoaHbie TPOIECCHl B DJIEKTPUUECKUX CHCTEMax [DIEKTPOHHBIN pe-
cypc]: coopauk 3anau/ J[.B. ApmeeB [u 1p.].— DIEKTPOH. TEKCTOBbIE JaHHBIC.—
HoBocubupck: HoBocuOUpCKHI TOCYJapCTBEHHBIM TEXHUYECKU YHUBEPCHUTET,
2014.— 331 ¢.— Pexxum moctyma: http://www.iprbookshop.ru/45133.html.— 3BC
«IPRbooks.

3. [lepexonHble mpolecChl B CHUCTEMax arpolpOMBIIIIEHHOIO 3JEKTPO-
cHaOxenust. Kuura 1. CuMMeTpuuHble 1 HECUMMETPUYHBIE KOPOTKHE 3aMbIKAHMUS:
VYyebnoe nocobue B.I'. Caszpikun, A.I'. KynpsikoB. — KybaHckuii rocyaapcTBeH-
Hbell arpoyHuBepcurtet, Kpacuomap. — 2010. — 112 c. .— Pexum pgocrtyma:
https://edu.kubsau.ru/file.php/124/05 CHast 1 1.pdf.

4. ITununenko B.T. DnekTpoMarHuTHbIE MEPEXOAHBIE MPOIECCHI B AJIEKTPO-
HHEPreTUUYECKUX CUCTeMax [DJIEeKTPOHHBIA pecypc]: yueOHO-METOIUUECKOe MOCOo-
oue/ [Tununenko B.T.— DnexTpoH. TekcToBble nanHbie.— OpenOypr: OpeHOypr-
ckuil rocyaapctBeHHblid yHuBepcurer, ObC ACB, 2014.— 124 c.— Pexum no-
crymna: http://www.iprbookshop.ru/33671.html.— 9bC «IPRbooks»

5. KynpsakoB A.I'., Ca3bikun B. I'., I'pankuna H. A., Macenko A. B. Diek-
TPOMArHUTHBIE MEPEXOJIHBIE MPOIIECCHI B ANEKTPOIHEPIeTUUECKUX cucTeMax. Me-
TOAUYECKHE YKa3aHWs JJisl OPOBEACHUS MpakTHUecKux 3aHsaTuid. KpacHonap:
Kyol'AY, 2016. — 59 C. — Pexxum JOCTyTa:
https://edu.kubsau.ru/file.php/124/EHMPP_k_prakt_zan - kopija.pdf
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JlonosiHUTeIbHAS yueOHAasl JuTepaTypa

1. PacyeT pexuMOB paclpeAeIuTEIbHbIX JIEKTPUUECKUX ceTel [DNeKTpOoH-
HBIN pecypc]: yueOHOe mocoOue AJis MarucTpoB, 0Oy4aronIuXcs M0 HANpaBJICHUIO
35.04.06 «ArpounxeHnepusi» (Maructepckas mnporpamma «CHCTEMBI 3IIEKTpPO-
CHAOXKEHMsI CEIbCKOXO035MUCTBEHHbIX MoTpeduteneity)/ I[1.O. T'ykoB [u ap.].—
DNeKTpOH. TEKCTOBbIE JaHHble.— Boponex: Boponexckuii ['ocynapcTBeHHBIN
Arpapubiit Yausepcuretr uM. Mmnepatopa Iletpa Ilepsoro, 2017.— 105 c.— Pe-
xuM noctyna: http://www.iprbookshop.ru/72743.html.— DbC «IPRbooks»

2. I'mazeipun B.E. Pacuet peneitHOM 3amyThl MOHUKAIONMUX aBTOTPaHCHOP-
MaTOpOB Ha 0a3ze MUKPOMPOIECCOPHBIX MKa(hOB [DIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ I'maseipun B.E., [laBeiioB B.A., lllernor A.Ml.— DJeKTpOH. TEKCTOBBIC
nanHbele.— HoBocubupck: HoBocuOMpckuii rocy1apCTBEHHbI TEXHUYECKUN YHU-
BEPCUTET, 2011.— 91 C.— Pexum JOoCTyma:
http://www.iprbookshop.ru/45156.html.— DBC «IPRbooks»

3. KoGener A.B. Pexumbl pabOThl 3JIEKTPOIHEPTETUUECKUX CUCTEM [DIIEK-
TPOHHBIN pecypc]: yueOHoe nmocoOue A OakanaBpoB U MarucTpOB HaIPaBJICHUS
«Onekrposneprerukay/ Kobene A.B., Koueprun C.B., Ilewarun E.A.— Dnek-
TPOH. TEKCTOBBIE JaHHble.— TamO00B: TaMOOBCKHIl TOCYIapCTBEHHBI TEXHUYE-
ckuii yauBepcurer, ObBC ACB, 2015.— 80 c.— Pexum nocryna:
http://www.iprbookshop.ru/64564.html.— DBC «IPRbooks»

4. DnexkTpocHabxeHue. PacyeT TOKOB KOPOTKOIO 3aMbIKaHUS [DJIEKTPOH-
HBIN pecypc]: METOAMYECKUE YKa3aHUsl K MPAKTUUYECKUM U KypCOBOMl paboTam/ —
DJIEKTPOH. TEKCTOBbIE NaHHble.— Jlumenk: JInmenknii rocy1apCTBEHHBIN TEXHHU-
yeckuii ynuBepcuter, ObC ACB, 2014.— 47 c¢— Pexum pgocryna:
http://www.iprbookshop.ru/55184.html.— DBC «IPRbooks»

5. KoroBa E.H. DnexrpomMarHuTHble NMEPEXOAHBIE MPOLECCHl B JJIEKTpUYE-
CKUX CHUCTeMax [DIJIEKTpPOHHBIN pecypc|: yueOHO-MeToauyeckoe nocooue/ Korosa
E.H., IlanukoBckas T.FO.— DnekTpoH. TeKCTOBbIC JIaHHBIC.— EkaTepuHOypr:
VYpansckuii peaepansubiii yausepcuteT, ObC ACB, 2014.— 216 ¢.— Pexum no-
cryna: http://www.iprbookshop.ru/68522.html.— 3BC «IPRbooks»

9 Ilepeuenb pecypcoB HH(POPMANMOHHO-TEJTEKOMMYHUKAIIUOH-
Hoil ceTu «HTEpHET»

No \ HaumeHnoBanue pecypca \ YpoBeHs gocTymna
DNeKTPOHHO-OMOIMOTEUHBIE CUCTEMBI
1. DIeKTPOHHO-OMOIHOTEUHAS
WNznarenncTBo «JIauby
cuctema. lHTepHET A0CTYN
2. DNeKTPOHHO-OMOIMOTeUHAS

IPRbook
cucrema. lHTepHeT noctyn

3. | Znanium.com DIIEeKTPOHHO-OUOIHOTEYHASE
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cucreMa. MaTepHer nocryn

4. | O6pasosarensuplii nopran KyolI'AY Nutepuet noctyn
[Tpodeccuonanphpie 6a3bl JaHHBIX 1 HHPOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBbI
o. B onnaiin Bepcusix KoHcyib-

tanT [lmtoc peann3oBaH yno0-
HBIN IMOMCK 3aKOHOB KOJEKCOB
MIPUKA30B YKa30B MOCTaHOBJIEC-
HUU pacnopsbkeHui. IHTepHeT

Koncynsrant Ilmroc

JOCTYI
6. NudopmanmonHo-npaBoBoi
I'apant (opman P
noprai. uTepHer gocryn
7. | Hayunas snekrponHas 6ubnuoreka eLibrary HHTepHeT goctyn, cehlika

10 MeToanyeckue yKa3aHus 1l 00y4AIOIIUXCA M0 OCBOCHHUIO TUCHMILIMHBI

1. [MTununenko B.T. DinekTpoMarHuTHbEIE IEPEXOIHBIE TPOLIECCHI B
AIEKTPO-IPHEPTreTUUCCKUX CUCTEMAaX [DIIEKTPOHHBIN pecypc]: yueOHo-
MeTtoaudeckoe nmocooue/ [Tmmnenko B.T.— DiekTpoH. TEKCTOBbIE JaHHbBIE.—
OpenOypr: OpenOyprckuii rocyaapcTBeHHbli yausepcutet, ObC ACB, 2014.—
124 c.— Pexxum poctyna: http://www.iprbookshop.ru/33671.html. — 3BC
«IPRbooks»

2. [lepexonHbIe MPOLECCHI B AJIEKTPUUECKUX CUCTEMAX [ DIIEKTPOHHBIN
pecypc]: coopuuk 3anay/ J1.B. ApmeeB [u 11p.].— DAEKTPOH. TEKCTOBbIE AaH-
Hble.— HoBocubupck: HoBocubupckuii rocy1apCTBEHHbIA TEXHUUYECKUN YHUBEP-
curet, 2014.— 331 c.— Pexwum mocryna: http://www.iprbookshop.ru/45133.html.
— OBC «IPRbooks»

3. Labview myist paguonmxeHepa: OT BUPTyalbHOW MOJICINHN JI0 PealbHO-
ro npubopa: [IpakTuyeckoe pykoBOJCTBO JiJisi pabOTHI B MPOTPAMMHOM Cpelie
Labview / 10.K. EBnokumos, I'.W. Il{ep6akos, B.P. Jlunasans. — M.: JIMK Ilpecc,
2010.

4, KynpsikoB A.T'., Ca3sikun B. I'., I'pankuna H. A., Macenko A. B.
DNEeKTPOMArHUTHBIE MEPEXOAHBIE MPOLIECCHI B JIEKTPOIHEPTETUYECKUX CUCTEMAX.
Mertonuueckue ykazaHus Juis TPOBEAECHUS MPAKTUUYECKNX 3aHsATHi. KpacHonap:
Ky6I'AY, 2016. — 59 c. — Pexum noctyna:
https://edu.kubsau.ru/file.php/124/EHMPP_Kk_prakt zan - kopija.pdf

11 IlepeyeHb MHGOPMALMOHHBIX TEXHOJIOTHH, UCIOJb3yeMbIX
IPHU OCYLIECTBJICHMH 00pa30BaTeIbLHOIO MPOLecca MO AUCHUIINHE,
BKJIIOYAsl NepeYyeHb NMPOrPpaMMHOro odecrevdeHnsi U HH(POPMAIUOH-
HBIX CIIPABOYHBIX CHCTEM

NudopmarimonHbie TEXHOJIOTHH, UCTIOIb3yEMbIE TPU OCYIIECTBICHUH 00pa3oBa-
TEJIBHOTO MPOLIECCa M0 JUCIUIIIMHE MO3BOJIAIOT:
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http://www.iprbookshop.ru/33671.html
http://www.iprbookshop.ru/45133.html
https://edu.kubsau.ru/file.php/124/EHMPP_k_prakt_zan_-_kopija.pdf

- OpraHu30BaTh Mpoiiecc 00pa3oBaHUs MyTEM BU3yalU3alUd H3ydyaeMou HUHPOp-
MaIliy MTOCPEICTBOM MCITOJIB30BAHUS MTPE3EHTAIINN, YUeOHBIX (DUITEMOB;

- KOHTPOJIUPOBATh PE3yJIbTaThl 00YUYEHHSI HA OCHOBE KOMITBIOTEPHOI'O TECTUPOBA-
HUS;

- aBTOMATU3HUPOBATh PACUYEThl AHATUTUYECKUX IOKa3aTeliel, MPeayCMOTPEHHbIC
IPOTrPaMMON HAYIHO-UCCIIEA0BATEIILCKON paOOTHI;

- aBTOMATU3UPOBATH MOUCK WH(POPMAITUU MTOCPEACTBOM HCITOJIB30BAHUS CIIPABOY-
HBIX CUCTEM.

Ilepeyenn aunen3nonHoro IO

Ne HanmenoBanmne Kpatkoe onucanue

1. Microsoft Windows OnepanyoHHasi CHcTeMa

2. Cucrema TecTupoBaHus | KopnopaTuBHBIN KIt04Y
WHAWT O

AutoCAD ceteBas aulieH3us 10 Bepcuu 2012, KopriopaTuBHBIN Ki1r0Y

MS Office Standart 2010 KopropatusHsiit kirou Ne 5/2012 ot 12.03.2012,

3

4,

5. MS Office Standart 2013 KopropaTtuBabiii kiitou Nel7x-201403 ot 25 mapra 2014r.
6 Microsoft Visual Studio | mo nporpamme Microsoft Imagine Premium , Ilepconais-

2008-2015 HBIN Kir04, O/H o1 22.06.17.
7. MS Project Professional | mo mporpamme Microsoft Imagine Premium, [lepconais-
2016 HBIN Kr0Y, O/H o1 22.06.17.
8. MS Visio 2007-2016 no nporpamme Microsoft Imagine Premium, Ilepconains-
HBIN K104, 0/H 0T 22.06.17
9. MS Access 2010-2016 no mporpamme Microsoft Imagine Premium, IMepconains-
HBIN K1r04, 0/H oT 22.06.17.
10. | MS Windows XP, 7 pro Kopnoparussslii kiarou Nel87 ot 24.08.2011
11. | Dr. Web Cepwuitabiii HOMep, 0/H ot 28.06.17
12. | Photoshop CS6 [Tepconanbhbli kirod Ne954 ot 18.01.2013
13. | ABBYY FineReader 14 Cetesas murensus, 208 ot 27.07.17.
14. | eAuthor CBT 3.3 I'MJI-JI-15/01-699 ot 16.01.15

[Tepeuyens mpodeccronanbHbIX 6a3 JaHHBIX U MHGOPMAIIMOHHBIX CIIPABOY-
HBIX CHCTEM

Ne HaunmenoBauue Tematuka

1 lapant [IpaBoBas

12 MaTepuaJIbHO-TEXHHYECKOE oOecrieyeHne st 00yuYeHHus Mo
AUCHUTLIAHE

HanmenoBanue
CIEIHAJIbHBIX OcHanEeHHOCTh CIelu-
. . [IepedyeHp TMIIEH3UOHHOTO IIPOrPAMMHOIO
IIOMELICHUHN U aJIbHBIX ITOMEIIECHUHN U
. . oOecnieueHus. PEeKBU3UTHI MOITBEP:KIAIOIIETO
MTOMEICHU N JJIs MTOMEIIEHUH I CaMo- OKYMEHTa
CaMOCTOSTEIILHOU CTOSITENIbHOU PabOTHI y
paboOTHI

‘ Y4eOHble ayAUTOpUHU JUIs TPOBEICHUS] YUEOHBIX 3aHITUI
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HaumeHnoBanue
CIieMaJIbHBIX
MOMEIICHUH U

OMEIIECHUN UIA

OcCHAIlIEHHOCTD CIIELH-
aNbHBIX IIOMELIEHUN U
OMEIIEHUN UISI cCaMO-

[lepeyens NHUIIEH3UOHHOTO TPOTrPAMMHOTO
obecrieueHurs. PeKBU3UTHI TOATBEPIKIAIOIIIETO

. o JIOKYMEHTa
CaMOCTOSITEIILHOM CTOSITENIbHOU PabOTHI
paboThl
No2093; Komnerorepubie  crtonbl | Cuctema tectupoBanus MHJINI'O Kopnopa-
12mr,  Ilpunrep  HP | TuBHBII KiItOY,
LaserJet 1010 (1 mr.), | AutoCAD cereBas ynunen3us 10 Bepcun 2012,
Ckanep Epson Perfection | KoprnopaTuBHslii kittoy,
4490 (1 r.), Ilep- | MS Office Standart 2010, KopmopaTuBHbIii
COHaNBHBI KoMmmbIOTEp | K04 Ne 5/2012 ot 12.03.2012,
(1 mmrt.), Ilpunatep HP | MS Office Standart 2013, KopnoparuHsrii
LaserJet P2055DN (1 | kimrou Nel7x-201403 ot 25 mapra 2014r.
mt.), Hoyr-6yk (1 mrr.), | Microsoft Visual Studio 2008-2015, mo mpo-
TeneBmzop SONY 46" | rpamme Microsoft Imagine Premium , Ilepco-
KDL-46 (1 mt.). HaJIbHBIN KTF0Y, O/H oT 22.06.17.
MS Project Professional 2016, mo mporpamme
Nodan; Ilpoexrop  mmunHODO- | Microsoft Imagine Premi-um, IlepcoHabHbii
kycuplit  Optoma X341 | xiou, 6/u ot 22.06.17.
DLP (I mr.), Skpan 1 | MS Visio 2007-2016, no nporpamme Microsoft
npoekropa (1 mr.), Pa- | [magine Premium, Ilepco-HampHblil K04, 6/H
auoMukpodon (2 mrT.), | 51 22.06.17.
Hoyroyx (1 wrt.), AKy- | MS Access 2010-2016, mo mporpamme
crideckas  cucteMa (4 | Microsoft Imagine Premium, Ilep-coHanbHbli
IT.). K04, 6/u ot 22.06.17.
Ne3o; Oxpan (1 wr.), TpUOYHa | MS Windows XP, 7 pro, KopriopaTuBHsIif Kimod
MYIbTHMEHHHAS (1| No187 or 24.08.2011.
INT.), aKyCTHYECKas CH- | Dr. Web, Cepuiinblii Homep, 0/H ot 28.06.17.
crema (1 mr.), Hoyrbyk Photoshop CS6, Ilepconanbhsiii kitou Ne954 ot
(I mr),  Ilpoekrop | 18.01.2013.
Optoma EX-765 (1 wt.). | ABBYY FineReader 14, Cerepast JuieH3Hs,
Ne2073:. Tenesuzop Samsung LE- | 208 or 27.07.17.

46N87BD (1 mt.), Cten-
JIBI 17151 DJIEKTPOTEXHHUYE-
ckux gucruiumH - (14
wrt.), Ilpuntep HP LJ
1320 (1 mmT.), mMOTeHIHO-
MeTp nosiyaBTomar. P -

2/1 (1 wr.).

eAuthor CBT 3.3, I'MIJI-JI-15/01-699 or
16.01.15.

LabVIEW 5.11 — JIaGopaTOpHBIii BUPTYaIbHBIH
UHCTPYMEHT st CO3JIaHUs aB-
TOMAaTU3UPOBAaHHOTO paboyero wmecra. (free

access)

[TomeneHus A1l CAMOCTOSITENIbHOM pabOThI

Ne 20537;

[Ipuntep HP LJ 1100 (1
1IT.), [IepconanbHbIN
kommbtotep (12 mrt.),
[TepcoHanb-HBIA KOMIIb-
torep (1 mT.), Dxpan st
MPOEKTOpa HACTEHHBIH (1
IIT.), Tenesuzop
Samsung LE-46S1B (1
mr.), IIpoexTtop BenQ
CP830 (1 mt.)

Cucrema tectuposanua HMHIMI'O Kopnopa-
TUBHBINA KITFOY,

AutoCAD cereBas nuuensus no sepcuun 2012,
Koprniopa-TuBHBIN KiTtOY,

MS Office Standart 2010, KopmnopatuBHsbiit
ko4 Ne 5/2012 ot 12.03.2012,

MS Office Standart 2013, KopnopaTuBHbIit
ko4 Nel7x-201403 ot 25 mapta 2014r.
Microsoft Visual Studio 2008-2015, mo mpo-
rpamme Microsoft Imagine Premium , Ilepco-
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HaumeHnoBanue
CIieMaJIbHBIX
MOMEIICHUH U

OMEIIECHUN UIA

CaMOCTOSTCIbHOM
paboTHI

OcHaIIeHHOCTD CIICIH-
AJILHBIX TTOMEIICHUH 1

IMOMEIICHHMH JIJISI caMO-
CTOATEIbHON paboThI

[lepeyens NHUIIEH3UOHHOTO TPOTrPAMMHOTO
obecrieueHurs. PeKBU3UTHI TOATBEPIKIAIOIIIETO
JIOKYMEHTa

HaJILHBIN K104, 0/H oT 22.06.17.

MS Project Professional 2016, mo mporpamme
Mi-crosoft Imagine Premi-um, IlepcoHanbHBII
K04, 0/1 ot 22.06.17.

MS Visio 2007-2016, mo mporpamme Microsoft
Imagine Premium, Ilepco-nanpHbIil KiIrO4, O/H
ot 22.06.17.

MS Access 2010-2016, mo mnporpamme
Microsoft Imagine Premium, Ilep-coHambHbII
KJro4, 0/1 ot 22.06.17.

MS Windows XP, 7 pro, KopnopaTuBHbIi K104
Nel87 ot 24.08.2011.

Dr. Web, Cepuiinbiiit Homep, 6/H ot 28.06.17.
Photoshop CS6, Ilepconanb-ubiii kimou Ne954
or 18.01.2013.

ABBYY FineReader 14, Ce-teBas nuieH3us,
208 ot 27.07.17.

eAuthor CBT 3.3, I'MIJI-JI-15/01-699 or
16.01.15.

IHomemntenus i X

aHeHMsI J1JabopaTopHOro 000py10BaHuUs

Ne 2095 1.

Cron MHCHbMCHHBIM,
CTEIUTAXKHU
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