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[Tpu pazpaboTke paboueit mporpaMMbl Y4eOHON TUCIUTIIIUNHBI B OCHOBY TIOJIOKCHBI:

1. ®I'OC BO — 6akanaBpuaT mo HampabiieHUt0 moarotoBku 13.03.02 DnekTposHepreTrka u dJeK-
TPOTEXHHUKA, YTBEP)KICHHBIN MpHUKa3oM MuHHUCTEepcTBa 00pazoBanus U Hayku PO ot «28» deBpais
2018 r. Ne 144.

2. IIpuka3 MuHucTEepCTBa HAYKH U BhIcIero oopaszoBanus Poccuiickoit deneparuu ot «26» HOAOPs
2020 r. Ne 1456.

3. Y4eOHblii 1aH 1Mo mpouIIo MOArOTOBKU «IJIEKTpocHaOKeHHe» (Tox Havana moarotoku 2023),
0100peH YueHbsIM coBeToM A30BO-UepHOMOpckoro unxeHepHoro nacruryra ®I'bOY BO loHckoi
rAY.

ITpotokon Ne 7 ot « 29 » deBpans 2024 .

Pabouas nmporpamMma yueOGHOM nucuuruinHbl «HanexXHOCTh 3JIeKTpocHAa0KEeHUs» 0100peHa Ha 3ace-
naHuu Kageapsl «DIEKTPOIHEPTEeTUKA U TEIUIO3HEPreTUKAY.
[Tpotokon Ne 7 ot « 12 » mapra 2024 .

3aBenytorias kapeapoit
K.T.H., IOLIEHT O.b. 3abpoauna

PaGouast mporpamMma yueOHOU aucHUIUTUHBI «HameKHOCTh AJIEKTPOCHAOKEHUS» PEKOMEHI0BaHA K
UCTIOJIF30BaHUIO B YU4€OHOM IpOLIECCe Ha 3aCeJaHWH METOAMYECKOW KOMHCCHU I10 HAIpPaBICHUSM
noarotoBku 13.03.02 u 13.04.02 — «DaeKTpOIHEPTeTHKA U SJICKTPOTEXHUKAY.

[Tpotokon Ne 5 ot « 29 » mapra 2024 .

[Tpencenarens METOIUYECKON KOMUCCUU
K.T.H., IOLEHT O.b. 3abpoaunna
Pa3zpaboruuk:

K.T.H., JIOUEHT A.Il. MapThiHOB
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1. BBOJIHAS YACTbD

1.1 Ieau ocBoeHusi yueOHOM JUCUMIIIMHBI

Heassmu ocBoeHHst yueOHOW AUCHUIIMHBI «HameKHOCTh NIEKTPOCHA0KEHHS SIBIISICTCS TEOpETHYE-
CKasi M MpaKTHYECKas MOATOTOBKa Oyaymux OakanaaBpoB B 0OJACTH 3JIEKTPOCHAOXKEHHs, KOTOpas
HEeoOXoMMa Ui HaJJe)KHOTO U BBICOK03()(hEKTUBHOTO MCIIOJIB30BAHUS IEKTPUIECKON YHEPTHH.

1.2. MecTo yueOHoii ucuuninHbl B cTpykrype OIIOII

YuebHas nuciumuinHa «Haae:)KHOCTh IeKTPOCHAOKEHHS» OTHOCHTCS K TUCIMIUIMHAM YacTH,
bopMHpyeMoii yUaCTHUKaMU 00pa30BaTEIbHBIX OTHOIICHUIA.

W3yueHre TaHHON AUCIUILTAHBI Oa3upyeTcsl Ha OCBOCHUU CTyIeHTaMu quciuiuinH: «Teoperu-
YECKHE OCHOBBI AJICKTPOTEXHUKHY; «DIEKTpOCHaOKeHUEY; «O0IIast sHepreTuKa; «IeKTpOdHepre-
TUYECKUE CUCTEMBI U ceTn»; «llepexoiHbie MPOLECChl B AJIEKTPOIHEPIeTUUCCKUX cucTeMax»; «Tex-
HHKA BBICOKUX Hapr[}KGHHI;'I)).

OcBoenue HaHHOﬁ JUCHUITIINHBI HGO6XOIH/IMO JJI1 KQUECTBCHHOI'O OBJIAACHUA JUCIUITIIIMHAMMU.

— «Penelinasa 3alrTa 1 aBToOMaTru3alnus 3JICKTPOSHCPIrETUICCKUX CUCTEM D,

— «Opranu3zanus paboT rnepcoHaia pacpeaeIuTeIbHbIX CeTei,

— «YTpaBieHUe peKUMaMHU YJICKTPOIHEPTECTHUSCKUX CHCTEM),

— «OKCIUTyaTaysi © pEMOHT AJIEKTPOTEXHUYECKOTO 000pyI0BAHUSY,

a TaKKe MPH BBIIIOJIHEHUU Pa3/i€JIOB BBITYCKHON KBaJIU(UKALIMOHHON padOTHI.
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1.3. [InanupyeMble pe3ybTaThl 00y4eHHs M0 JUCHHUILINHE, COOTHECEHHbIE ¢ HHIAMKATOPaMU
AOCTHKEHUS] KOMIIeTeHIUil

W3yuenune AMCHUIUIMHBI HANpaBIeHO Ha (popMupoBaHUE NPOPECCHOHATIBHBIX KOMIIETEHIINH,

HEOOXOIUMBIX JUIsSl pelIeHHs 3a1a4 IpodecCHOHAIbHON IEeATEIbHOCTH U 00eCreynBaOUIX JT0CTHU-
JKEHUE TUIAHUPYEMBIX pe3yIbTaTOB OCBOCHHSI 00pa30BaTEIbHON IPOTrPaMMBI.

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

Ko
KOMLf Copnepxanue Koxa u HanMeHoBaHNE NHIUKA-
dopMupyemble 3HaHUS, YMEHUS U
TIeTEH- KOMIIETCHIINH TOpa JOCTH>KEHUS KOMITETECH-
_ - HaBbIKU
1 2 3 4
[MIK-3 | Crmocob6en onpe- | [TK-3.3 CriocobeH onpenensats | 3HaTh: METOMABI pacdyeTa, IKCIIEPUMEH-
JEJSTh TapaMeT- | SKCIIEPUMEHTAJIbHO, PacCUu- TaJbHOT'O ONPEEICHUS U BU3YaJIbHOTO
PBI 2IIEMEHTOB ThIBaTh, OLICHUBATh BU3yaJbHO | OLICHWBAHUS [1APAMETPOB HAJIEKHOCTU
CUCTEMBI 3JIEK- Y (WJIK) MO CIIPaBOYHHUKAM U 3JIEMEHTOB CHCTEMBI 3JIEKTPOCHAOXKE-
TpOCHAOKEHUS 10 TUIIOBOW IMPOEKTHON U HUSL OOBEKTOB.
00BEKTOB HOPMAaTMBHOM IOKyMEHTAallUU | YMETh: UCIIOJIb30BaTh CIIPAaBOYHYIO,
IapaMmeTpbl CUCTEM BJIEKTPO- TUIIOBYIO ITPOEKTHYIO U HOPMATUBHYIO
cHaO)KeHUSsl, B TOM YHCTIE CU- JIOKYMEHTALMIO JIJIsl OLICHKHU [TapaMeT-
CTEM DJICKTPOCHAOKEHUS TO- POB HAJIEKHOCTU YCTPOMCTB 3aLIUTHI
POZIOB U MPOMBILITIEHHBIX OT MEePEHAIPSKEHUN CUCTEMBI SJIEK-
MIpeANPUATHH; TpOCHA0KeHUs1 00BEKTOB.
ITIK-3.6 Criocoben onpenensath | BnaaeTs: HaBbIKaMH pacdeToB Iapa-
SKCIIEPUMEHTAIbHO, PACCUH- METPOB YCTPOWUCTB PEICHHOMN 3aIUTHI
THIBaTh, OIICHUBATh BU3yaJbHO | U aBTOMATU3ALUU I 00eCTIeYeHUS
U (WIK) MO CIpaBOYHHUKAM U TpeOOBaHUI1 HAJIEXKHOCTH CUCTEMBI
10 TUIIOBOM NMPOEKTHON U ANEKTPOCHAOKEHUS OOBEKTOB.
HOPMAaTUBHOH TIOKyMEHTALlUU
IapaMeTpsl yCTPOMCTB 3alllu-
ThI OT IIEpEHANPSKCHUM;
I1K-3.8 CniocoGeH omnpeaensiTh
OCHOBHBIE [TapaMeTpPhbl
YCTPOMCTB PEIECHHON 3aIUThI
Y aBTOMATHU3alMH CUCTEM
ANEKTPOCHAOKEHHS
[1K-4 | Cnocob6en onpe- | [1K-4.6 CiocobeH onpenensats | 3HaTh: OCHOBHBIE BUJBI U PEKUMBI

JENATh PEKUMBI
paboThHI cUCTEM
3JIEKTpOCHa0Xke-
HUSI 00BEKTOB

PEXUMBI pabOTHI BO30OHOBIIS-
€MBIX ICTOYHUKOB SHEPTHUU;

paboThl BO30OHOBISEMBIX HCTOYHUKOB
JHEPTHUH.

YMeTh: onpeAensiTh peKUMbI paboTh
BO300OHOBIISIEMBIX UCTOYHHKOB SHEP-
THH C LEbI0 pe3epBUPOBAHUS LIEHTpPA-
JM30BAaHHBIX HCTOYHHUKOB JJICKTPO-
CHaOYKEHMS.

Brnagets: HaBBIKaMU pa3pabOTKH CXeM
BKJIIOUEHHUS BO30OHOBISIEMBIX UCTOY-
HUKOB SHEPTHH JIJISl pe3ePBUPOBAHUS
[EHTPATU30BAHHBIX UICTOYHUKOB JJIEK-
TPOCHAOKEHUS.
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4

[1K-8

CnocobeH o0ec-
MEYHThH IKCILTya-
TaIMIO TPAHC-
(bopmMaTopHBIX
HOJICTAaHIIUU U
pactpeenuTeb-
HBIX ITYHKTOB

I1K-8.3 Criocoben paspa-
00TaTh MEPONIPUATHS 1O TO-
BBIIICHUIO HAJIGKHOCTH pado-
ThI 000PY/IOBaHHUS, CHUKCHHUIO
MOTEPh YHEPTHU, COKPALICHHIO
MIPOCTOSI TEKTPOOOOPY-
JIOBaHUSI B PEMOHTE B PaMKax
CBOEH 30HbI OTBETCTBEHHOCTH

3HaTh: KOMILUIEKC MEPONPHUSATUM MO IMO-
BBIIIICHUIO HAJIE)KHOCTH padOThI 000-
PYIOBaHUs, CHUKCHHUIO TIOTEPh YHEP-
T'HH, COKPAILEHUIO MPOCTOS AIIEKTPO-
000pyIOBaHUS B PEMOHTE

YMerb: o0ecrieuuBaTh yCIOBHS HKC-
TuTyaTanuy TpaHchopMaTOPHBIX MO~
CTaHIIMH U pacTpeeTUTEIbHBIX MTyHK-
TOB C COKpAIllEHHEM MIPOCTOS SICKTPO-
000pyI0BaHUsI B PEMOHTE H MOBBIIIIE-
HUIO HAJIS)KHOCTH PabOTHI

Brnaners: HaBpIkaMu 000CHOBAaHUS U
pa3pabdOTKKU MEPOTIPUSITHHN TIO TIOBBI-
IICHUIO HAJICKHOCTU pabOTHI 000Py-
JIOBaHUsl, CHUYKCHUIO TIOTEPh SHEPTHUH,
COKpAILEHHUIO TIPOCTOS IEKTPOOOOpY-
JIOBaHUsI B PEMOHTE B paMKax CBOCH
30HBI OTBETCTBEHHOCTH




2.0cHOBHAA YACThH

2.1. O0beM y4eOHOii TMCHMIIMHBI U BUABI Y4eOHOI padoThl

Ounas ¢popma o0ydeHus1

Bcero uva-
Bug paGotst cop/3au. | Cemectp Ne 7
CIIMHUII
AyauTOpPHBIE 3aHATHS (BCET0) 48 48
B tom uncie:
Jlexuu (JI) 32 32
[Tpaxtuueckue 3ansatus (I113) 16 16
CamocrostennHas padora cryaenra (CPC) (Bce- 60 60
1o)
B Tom uncne
Pedepar (Ped) 20 20
M3ydeHne TeopeTHuecKoro MmaTepuania 10 10
[ToaroroBka K MpakTUYECKUM 3aHSATUSIM 20 20
[TonroroBka K 3aueTy 10 10
CPC B nepnoj npoMe:KyTOYHOI aTTecTAllNU - -
Bun npomexxyrouHoin 3auer (3) 3 3
aTTecTaluu
HUTOI'O: Odmas Tpyao- | 4acoB 108 108
€MKOCTh 3a4. eAMHHUIL 3 3
3aounas popma o0yueHus
Bcero ua-
Bun pabotst coB/3au. | Cemectp Ne 6
€ IMHHII
AyauTOpHBIE 3aHATHS (BCEro) 12 12
B ToMm uncrne:
Jlextuu (JI) 6 6
[Tpaktnyeckue 3anstus (I13) 6 6
CamocrositenbHas padora cryaenra (CPC) (Bce- 92 92
ro)
B Tom uncie
Pedepar (Ped) 36 36
M3yueHne TeOpeTHIecKoro Mareprasia 34 34
IToaroToBKa K MPaKTUYECKUM 3aHATUSM 12 12
[ToaroToBka K 3auery 10 10
CPC B nepno npoMe;KyTOYHOM aTTeCTAlMU 4 4
Bun npomexxyTouHoi 3auer (3) 3 3
aTTecTaluu
HUTOTI'O: O6mas Tpyao- | 4acoB 108 108
€MKOCTh 3a4. eUHUILL 3 3




2.2. Coaep:xanme yueOHON TUCUMIIJINHBI

Coneprkanue pa3iesioB (Moaysei) yaeOHON JTUCITUTITMHBI

Konap! nu-
Nece- | Haumenoanue paszena JMKATOPOB
Mszg)a (Moyis) Coneprkanue pasjena B JUAAKTUYECKUX eAUHUIIAX JIOCTHOKE-
(3a0ur.)| YYCOHOI IMCLUILIMHBI HUS KOMITe-
TEHIUH
1 2 3 4
Paznen 1. 3agaum nuc- | 1.1. [IpoGnema HaneKHOCTH B 31€KTpoIHEpreTKe. OCHOBHBIE MTOHATHS HAJI€KHOCTH JIEKTPO- [1K-3.3;
XOJIHBIE MTOJIOKEHUS SHEPreTUYECKUX YCTaHOBOK (TEpMHUHOJIOTUS U onpeaeneHus). [lonstue o kayectBe 000py0- [1K-3.6;
7 (6) | OLEHKHU HAJE)KHOCTH BaHUS U ycTpoicTB. KauecTBO M Ha/IeKHOCTD. [1K-3.8
CHCTEM 3JIEKTPOCHA0- 1.2. dusnyeckre OCHOBBI HaJIE)KHOCTU. BUIbI ¥ 3aKOHOMEPHOCTH U3HAILIMBAHUS 3JIEMEHTOB
KEeHUs, 0011Ire CBee- CUCTEM JJICKTpOoCcHaOXeHMs. Bimsiare atMocepHbIX BO3ICHCTBHIA.
HUs 0 Teopun HagexxHo- | 1.3. [Tokazatenn HaJIe)KHOCTHU 3JIEKTPOIHEPreTHUECKOTO0 000pYIOBAHUS U YCTaHOBOK.
CTH CUCTEM JIIEKTPO- 1.4. CucreMsbl 31€KTPOCHA0KEHNUS PA3IMUHBIX OOBEKTOB U UX XapaKTEPHbIE OCOOEHHOCTH.
CHaOXeHus 1.5. Marematuyeckre OCHOBBI OIIpeJIeJIEHUs I0Ka3aTesIel HaJe)KHOCTH.
1.6 Coop u 00paboTKa CTAaTUCTHUECKON WHpOpMAIUu 00 oTKa3ax W aBapusax. CTarucrude-
CKasl OIIEHKa MO0Ka3aTeliell HaJIe)KHOCTH.
Paznen 2. Metonst 2.1. OcHOBHBIE TIPUEMBI I METOJIBI CTPYKTYPHOTO aHAIIN3a NPU pacdeTax HaaexHocTh aek- | [1K-3.3;
pacuera HaJIeXKHOCTH TPOIHEPTETUUECKUX CUCTEM. [1K-3.8;
CIIOKHBIX CXEM DJIEK- 2.2. Merozsl pacueTa HaJIeXKHOCTH CXEM JIEKTPOCHAOKEHMSI IPH MOCIEI0BATEIbHO- [1K-4.6

TPOCHA0XKEHUS

napajuiebHOM COEIMHEHUH DJIEMEHTOB B cucTeMe. PacueT HaledKHOCTH CXeM AJIeKTpOoCcCHabke-
HHS C YYETOM PE3EPBUPOBAHUSL.

2.3. PesepBHbIe 1 BO30OHOBIIsIEMbIE HCTOUYHUKH AJIEKTpOcHaOkeHus. Pacuer Haje)HOCTH
CXEM DJIEKTPOCHAOXKEHHS C YUETOM PE3epPBUPOBAHUS.

2.4. Vcnonb30BaHNE UHTETPAIBHBIX XapaKTEPUCTUK PEXKMMOB B pacueTax rmokaszaresei
HaIEeXXHOCTH. MeTO,Z[I)I pacue€Ta HHTCTPAJIIBHBIX XapaKTCPHUCTUK PEKUMOB B CHUCTEMAX 3JICKTPO-
CHaOKeHUS IPOU3BOIHHOMN CII0)KHOCTH M KOH(DUTYypaIriu. XapaKTeprucTuka 0000IIEHHBIX Ta-
paMeTpoB cxeM, 00JIaCTH UX TPUMEHEHUSI.




1 2 3 4
7 (6) 2.5. OcHOBHBIE IPUEMBI ONPEECICHUS 3aKOHOB PaCIPEIEIICHUs PEKUMHBIX 1ApaMETPOB B
AJIEMEHTaX CHCTEM 3JIeKTpocHa0keHus. [IpakTudeckue npuémMsbl MOTydYeHUST HHTETPATBHBIX
XapaKTePUCTHK PEKUMOB..
Paznen 3. Texuuko- 3.1. Monenu COCTOSIHHI U PEKUMOB CHCTEMBI AJIEKTPOCHA0KEHUS TIPU OIIEHKE HEIOOTITyCKa I1K-3.8;
[1K-8.3

IKOHOMHYECKAs OI[EHKA
HEJIOOTITYCKa 3JICKTPO-
SHEPIHH, ITYTH MTOBbI-
MICHUA HAACKHOCTU CU-
CTEM DJIEKTPOCHa0XKe-
HUAA.

AJIEKTPOIHEPIHH.
3.2.  Metozpl OLIEHKH U pacyéTa HeTOOTIIYCKa 3JIEKTPOIHEPTUH BCIEACTBUE OTPAaHUUCHHS
PEIKHUMOB B IIOCI€aBAPHIMHBIX COCTOSHUAX CUCTeMbl. OlleHKa yiiepoa oT HapyIICHHs SJIEKTPO-

CHAOKEHHSL.

3.3 TpeOoBaHMs K HAJIC)KHOCTH CHCTEM DJICKTPOCHAOKCHHMS. YUeT HaJIC)KHOCTH MPH IPOCK-
THPOBAHHH YHEPTOCHCTEM.

3.4 TlpenynpexaeHue HEMONA0K U aBapUH MPH SKCIUTyaTalluy JIUHUIA U moacTaHimid. Op-
TraHHu3a1usAa KOHTpO.H?I TCXHUYCCKOI'O COCTOSSHUS N30JIAIINN 3HeKTpOO6Op}I[[OBaHI/IFI, KOHTpOJH)
COCTOSIHMS KOHTAKTHBIX COCIUHEHUMN.

3.5. TexHonOrHs ONpeeNIeHusI MECTa IIOBPEXKACHUS BO3AYIIHBIX U KaOCIbHBIX JTMHUH.
[TpuMeHeHME HUPPOBBIX PETUCTPATOPOB aBAPHITHBIX IIPOIIECCOB.

3.6 ABTOMaTHuYECKOE CEKI[HOHUPOBAHHE CETEH M PE3ePBUPOBAHUE B SHEPrOCHCTEMAX.

3.7. MepompusTHsI [0 TOBBIIICHUIO HAJIEKHOCTH pabOThl 000PYI0BAHNUS, CHIDKCHUIO TIOTEPh
SHEPIHHU, COKPAIICHHUIO ITPOCTOS 3JIEKTPOOOOPYAOBAHUS B PEMOHTE
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2.2.1. Paznenl (Moay M) y4eOHOM NMCIUILIMHDBI, BUbI Y4eOHOH AeITeJIbHOCTH U (OPMBbI KOHTPOJIS

QOunas popma o0yueHust

Bunbl yueOHOI 1eSITeIbHOCTH,
e hﬁ—’ﬂ_ HaumenoBanue pasziena (Moays) BKJIIOUAst CAMOCTOATENBHYIO paboTy I?SEIT’S;’JII;‘;I?;E‘:;S_
pa y4eOHOU JUCIUILTUHBI CTYJICHTOB (B 4acax) Moctu*
JI JIP 113 CPC BCETro

1 2 3 4 5 6 7 8

7 Paspen 1. 3amaum u MCXOHBIC IOJIOKCHHS OLCHKH HaJCK- 10 - 6 12 28 YO-1, I1P-2
HOCTH CHCTEM JJICKTPOCHAOKEHHS, OOIITHE CBEJICHUS O T€O-
PUU HAJICKHOCTH CHCTEM JICKTPOCHAOKEHUS
Paznen 2. Metossl pacueTa HaISKHOCTH CIIOKHBIX CXEM 12 - 6 16 34 YO-1, ITP-2
IIEKTPOCHAOKCHHS

7 Pa3znen 3. Texuuko-3koHOMHYECKAs OI[CHKA HEIOOTITyCKa 10 - 4 12 26 YO-1
ANEKTPOIHEPTHH, ITyTH MOBBIIICHHUS HAJICKHOCTH CHCTEM
AIICKTPOCHAOKEHHS.
Pedepar 20 20 I1P-4
ITpomMexyTodHast aTTeCTalus: 3a49eT - YO-2
Hroro 32 - 16 60 108

* VO-1 — yemuouii onpoc (cobecedosanue),;, YO-2— 3auem, [IP-2 — nucomennas paboma (ayoumopnas), I1P-4 — pechepam
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3aounas popma 00yyeHus

Bunbl yueOHOI 1eSTeIbHOCTH,
Ne HaumeHoBaHue paszena (MOyJIst) BKJIIOYAs CAMOCTOSATEIBHYIO PaboTy DopMbI TeKyIIero
Ceh;ZCT- y4eOHOU JUCIUILTUHBI CTYJICHTOB (B Yacax) KOHTpﬁgiT};ff cpac-
JI JIP 113 CPC BCETO
6 Pasnen 1. 3amayy U UCXOMHBIE ITOJIOKEHUS OLIEHKHA HAAEK- 2 - 2 16 20
HOCTH CHCTEM 3JIEKTPOCHAOKEHUSI, OOIINE CBEJICHUS O TEO-
UM HAJIKHOCTH CUCTEM DIICKTPOCHAOKECHHUS
Paznen 2. Meronbl pacuera HaJICKHOCTH CIOKHBIX CXEM 2 - 2 22 26
AJIEKTPOCHAOKECHUS
Paznen 3. TexHuko-3KOHOMHYECKAs OI[CHKA HETOOTITYCKa 2 - 2 18 22
AJIEKTPOIHEPIUH, ITYTH TOBBIIICHUS HAJIS)KHOCTU CUCTEM
IIEKTPOCHAOKEHUSI.
Pedepar 36 36 I1P-4
ITpomeskyTouHas aTTecTanus: 3a4eT 4 YO-2
Hroro 6 - 6 92 108

* VO-1 — yemuouii onpoc (cobecedosanue); YO-2— 3auem, [IP-2 — nucomennas paboma (ayoumopnas), I1P-4 — pechepam

2.2.2. JIabopaTopHbIii MPAKTHKYM

He npenycmotpen
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2.2.3. lIpakTHyecKue 3aHATHS

Ounasi popma o0yueHust

Ne ce- | Hammenoanue pazzaena (Moyisi) yaeOHOM . Bceero
HanmeHoBaHMe NPaKTUYECKUX 3aHATUI
MecTpa JICIUTLIAHBI 4acoB
1 2 3 4
7 Paznen 1. 3agaum u ucxonuele nonoxenust | [Ipaktuueckoe 3anarue Ne 1.1 OcHOBBI TeOpUH BepOsITHOCTU. PacueT ennnny- 2
OLIEHKHU HaJIS)KHOCTU CHCTEM 3JIEKTPOCHA0- | HBIX IMOKa3aTesiel HaJIe)KHOCTH BOCCTAHABIMBAEMbIX M HEBOCCTAHABIMBACMBIX
KEHHUsI, 00IIIMEe CBEICHUS O TEOPUU HACK- | AJIEMEHTOB CHCTEM DJIEKTPOCHAOKEHUS
HOCTH CHCTEM 3JIEKTPOCHAOKECHHS [IpakTuueckoe 3anarue Ne 1.2 PacyeT KOMITJIEKCHBIX TTOKa3aTeslel HaIe)KHOCTH 2
9JIEMEHTOB CHCTEM JJIEKTPOCHAOKEHHSI
[Ipaktuueckoe 3anarue Ne 1.3 Pacuer HaZe)KHOCTH CUCTEM C MOCIIEIOBATEIb- 2
HBIM, TTAPAJUIETILHBIM W CMEIIAaHHBIM COeTMHEHNEM OJIOKOB
Paznen 2. Meronb! pacuera HaZ)KHOCTH [Ipaktuueckoe 3anstue Ne 2.1.Teopembl TEOpUU BEPOATHOCTE MPU OLIEHKE CTe- 2
CIIO’KHBIX CXEM JJIEKTPOCHAOKEHHS MEHN HAJCKHOCTH DIIEKTPOCHAOKEHHUs. 3aKOHBI pPacHpeiesieHHs B OLEHKaxX
HAJC)KHOCTH.
[Ipaktuueckoe 3anstue Ne 2.2. Maremaruueckre MOJEIN OTKa30B U BOCCTAHOB- 2
JIEHUs CUJIOBBIX TpaHC(OpMaTOpOB, aBTOMATUYECKUX BBIKJIIOYATENeH, pa3benu-
HUTENIEH U KOpOTKOo3ambIKaTeneil. Pacuer mokazaresneil HamexHOCTH TpaHCHOp-
MaTOPHBIX MOJICTAHIHUI.
[Tpaktuueckoe 3anstue Ne 2.3. [ToTokM 0TKa30B M BOCCTAHOBIICHUS U OIIEHKA UX 2
XapakTepucTuk. Kpurepun HafieXKHOCTH CUCTEM JIEKTPOCHA0XKEHUS U UX pac-
Yer.
Paznen 3. Texuuko-skonomuyeckas onienka | [Ipaktuueckoe 3anstre Ne 3.1.01eHKa HaJIe)KHOCTH CHCTEM 3JIEKTPOCHAOKEHUS 2
HE/IOOTITyCKa 3JIEKTPOIHEPTUH, ITYTH TOBBI- | 110 3aIaHHOMY KPHUTEPHIO.
IIEHUs HaJIe)KHOCTU CHCTEM 3JIEKTPOCHA0- IIpaktnyeckoe 3ansTue Ne 3.2. BpiOop crmoco0GoB obecrieueHus: HOPMATHUBHBIX 1
KECHHU. YpOBHEW HAAEKHOCTH TIPH TPOCKTHPOBAHUH. TEXHHKO-3KOHOMHUYECKOE COIO-
CTaBJICHHE CHCTEM D3JIEKTPOCHA0KEHUs, 00ECIeUNBAIOIINX pa3IMYHble CTEIEHH
HAJICKHOCTH.
[TpakTuueckoe 3aaaTre Ne 3.3. TeXHHKO-9KOHOMHYECKOE COMIOCTABIICHUE CHCTEM 1
JIEKTPOCHA0KEHHU s, 00eCTIeUMBAIONINX PA3JIUYHbIE CTETIEHU HAIe)KHOCTH.
NTOI'O 16
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3aounas popma 00yyeHUs

Ne ce- | Hammenoanue pazzaena (Moxyisi) yaeOHOM . Bceero
HaunmenoBanue npakTUYECKUX 3aHATHIA
MecTpa JUCHUTIIINHBI 4acoB
1 2 3 4
6 Paznen 1. 3agaun u ucxoansie nonoxenus: | [Ipakruueckoe 3anstue Ne 1.1 OcHOBBI TeOpHH BEpOATHOCTU. PacueT enunmny- 0,5

OLICHKH HaJIe)KHOCTH CHCTEM DJIEKTPOCHA0- | HBIX MOKa3aTesiel Ha/Ie)KHOCTH BOCCTAHABIIMBAEMbIX U HEBOCCTAHABIMBACMBIX

KEHUsI, 00ILIME CBEICHUS O TEOPUU HAJEXK- | AJIEMEHTOB CHCTEM JIEKTPOCHAOKEHUS

HOCTH CHUCTEM 3JIEKTPOCHAOKEHUS [IpakTuueckoe 3anarue Ne 1.2 PacyeT KOMITJIEKCHBIX TTOKa3aTeslel HaIe)KHOCTH 0,5
2JIEMEHTOB CUCTEM JIEKTPOCHAOKEHUS
[Ipaktuueckoe 3anarue Ne 1.3 Pacuet HaZeKHOCTH CUCTEM C MOCIIEIOBATEINb- 1
HBIM, MApAJUICIIbHBIM U CMEIIaHHBIM COEMHEHUEM OJIOKOB

Paznen 2. Meronb! pacuera HaZ)KHOCTH [Ipaktuueckoe 3anatue Ne 2.1. Teopembl TeOopuu BEpOSATHOCTEHN MPHU OLICHKE CTe- 0,5

CIIO’KHBIX CXEM JJIEKTPOCHAOKEHHS [IEHU HAJEKHOCTU DJIEKTPOCHAOKEHHUS. 3aKOHBbI paclpeiesieHuss B OLIEHKax
HAaJICKHOCTH.
[Ipaktrueckoe 3anstue Ne 2.2. MaremMaruueckre MOJIEIN OTKa30B U BOCCTAHOB- 1
JIEHUS] CUJIOBBIX TPaHC(OPMATOPOB, aBTOMATHUECKHX BBIKIIIOUATENEH, pa3beau-
HUTENIEH U KOpOTKOo3ambIKaTesneil. Pacuer mokazaresneil HamexHOCTH TpaHCHOp-
MAaTOPHBIX NOJICTAHIIMM.
[Tpaktrueckoe 3anstue Ne 2.3. [ToTOKM OTKa30B M BOCCTAHOBIICHUSI M OIIEHKA MX 0,5
XapakTepucTHK. Kputepuu HaIe:KHOCTH CHCTEM DIIEKTPOCHAOKEHHS U UX pac-
Yer.

Pasznen 3. Texuuko-skonomuueckas orieHka | [Ipaktudeckoe 3anatue Ne 3.1.01eHka HaJEKHOCTH CUCTEM 3JIEKTPOCHAOKEHUS 0,5

HEJ0O0TIYCKa AIEKTPOIHEPTUH, ITYTH MOBBI- | MO 3aJAHHOMY KPUTEPHUIO.

IIEHUs HaJIe)KHOCTH CHCTEM 3JIEKTPOCHA0- [Mpaktryeckoe 3anste Ne 3.2. BwIOop crmoco0oB obOecriedeHus: HOPMATHBHBIX 1

KEHUS. YpOBHEH HAJIEKHOCTU PH MPOEKTUPOBAHHUMU.
[Mpaktryeckoe 3ansTre Ne 3.3. TexHHKO-35KOHOMHYECKOE conocTaBienue cucrtem | 0,5

3J'ICKTpOCH&6)KCHI/I$I, O6CCHC‘-II/IB2[IOH_II/IX Pa3JIMYHBIC CTCIICHU HAACKHOCTH.

UTOI'O
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2.3. CamocrosiTeqibHAsA padoTa CTyJAeHTa

QOunas dpopma o0yueHust

Ne ce- HaumenoBanwue pa3ziena yueOHOU Bust CPC Bcero
MecTpa JUCIHUILIMHBI (MOJYJISA) 4acoB
Pasnen 1. 3amayu U UCXOIHBIE I10- [IpopaGoTKa KOHCIIEKTOB JICKITUH, yueo- 12
JIOKEHUSI OLIEHKU HAIEKHOCTH CH- HUKOB U y4eOHBIX MTOCOOMi — 2 4ac.
cTeM 3H€KTpOCHa6)KeHI/I5I, 061]_11/16 HO,Z[FOTOBKa K IIPaKTUYECKHUM 3aHATHUAM —
CBEJICHUS O TEOPUU HAJEKHOCTHU CH- 6 uacos.
CTeM 3IeKTPOCHAGKEHHS [ToaroroBka K TekyiiemMy KOHTpoIo — 4
Jaca.
Paznen 2. Metonsl pacuera Hajgex- |IIpopaboTka KOHCIIEKTOB JICKIUH, yueo- 16
HOCTH CIIOKHBIX CXEM DJIEKTPOCHA0- |HHUKOB M Y4eOHBIX OCOOMH — 6 4acoB.
HKEHUS [ToaroroBka K MpakTUYECKUM 3aHATHUSIM —
7 6 gacos.
[ToaroroBka K TekyiiemMy KOHTpoo — 4
Jaca.
Pasnen 3. Texuuko-skonomudeckas |IIpopaboTka KOHCIIEKTOB JIGKIIUH, yaeo- 12
OLIEHKA HEJOOTIIYCKA DJIEKTPOdHEP-  |HUKOB M y4eOHBIX moco0uii — 3 Jaca.
MY, IIYTH [MOBBIIICHNSA HAIE)KHOCTH HOI[FOTOBKa K ONPaKTUYCCKHUM 3aHATUAM —
CUCTEM JJIEKTPOCHAOKEHHUSI. 6 acos.
[ToaroroBka K TeKyiiemy KOHTPOIIO — 3
Jaca.
Paznen 1-3 IToaroroska pedepara 20
Htoro 60
3aounas popma o0yueHus
Ne ce- HaumenoBanue pazzaena yueOHOM Bt CPC Bcero
MecTpa JUCIUIUIMHBI (MOJYJISA) 4acoB
[IpopaboTka KOHCIIEKTOB JIEKLUH, y4eO-
Pasnen 1. 3amauym u UCXOIHEBIE I1I0- pop N uH, ya
HUKOB U y4eOHBIX MOcoOMii — 9 yacos.
JIO’KEHUS OLICHKH HAJIe)KHOCTH CH-
[ToaroToBKa K MPAaKTUISCKUM 3aHSATUSIM
CTEM 3JIEKTPOCHAOKEHUs, o01IHe 4 waca 16
CBEICHUSI O TEOPHH HAJIC)KHOCTH CH- i
[ToaroroBka K TeKyIeMy KOHTPOJIO — 3
CTEM JJIEKTPOCHAOKEHUS
Jaca.
[IpopaboTKka KOHCTIEKTOB JEKIIUH, ydeO-
HUKOB U y4eOHbIX mocoouii — 14 yacos.
Pazgen 2. Mertoasl pacuera HaJiex-
[ToarotoBka K MPaKTUYECKUM 3aHATUSIM
6 HOCTH CJIOXHBIX CXEM JJIEKTPOCHA0- 22
— 4 yaca.
KEHUS
[ToaroroBka K TeKkyriemMy KOHTpOIO — 4
Jaca.
[IpopaboTKka KOHCIIEKTOB JEKIIUH, ydeO-
Paznen 3. Texuuko-3koHOMHYECKass | HUKOB U yueOHbBIX nmocoOuit — 11 gacos.
OLIEHKa HEeJIOOTIyCKa MeKTpodHep- | [IoAroToBKa K MPaKTUYECKUM 3aHSATUSIM 18
THH, ITyTH MTOBBIIICHUS HaJIeHOCTH | — 4 "aca.
CUCTEM DJIEKTPOCHAOKEHHUSI. [ToaroroBka K TeKyIiemMy KOHTPOIIO — 3
Jaca.
Paznen 1-3 ITonroroBka pedepara 36
Hroro 92
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

QOunas popma o0yueHust

Ocobennoctu
Ne ce- Bunnr OO6pa3zoBaTenbHbIC MPOBEJICHUS 3aHATUI
MecTpa yueOHOM paboThI TEXHOJIOTHH (MHIUBUYyaTbHBIC/
TPYIIIOBHIC)
Jlexrm Nel.1-1.2 [TpobnemMHOE U3NIOKEHHE IpyNIOBbIE
[IpakTuueckue 3ansatust Nel.3 | Pemienue npakTHKOOPUEHTUPO-
BAHHBIX 3a7a4. TpeHuHr IPYIIOBbIE
Jlexnuun No2.1 [TpobneMHOE N3T0KEHHE rpYNIOBBIE
7 [Ipaktuueckue 3auarust No2.2 | PemieHue npakTUKOOPUEHTUPO-
BaHHBIX 3a7a4. TpeHuHr IpyNIOBbIE
Jlextuu Ne3.1-3.2 [TpobGaeMHOE U3I0)KEHHE, TUC-
KyCCHUs IPYIIOBBIE
[IpakTueckue 3aHATHS Pemienue npakTHKOOPUEHTHUPO-
Ne3.1-3.2 BaHHBIX 3aj1a4 IPYNIOBbIE
3aHATHS B HHTEPAKTUBHOU (hopMe B oObeMe:
- nexkuuu — 10 gacos;
- TpaKTUYeCKHe 3aHsATHS — 16 dacos.
3aounas ¢popma 00yueHusn
Ocobennoctu
Ne ce- Buner OO6pazoBarenbHbIe MIPOBEJICHUS 3aHATUI
MecTpa yaeOHOM paboThI TEXHOJIOTUH (MHIUBHTyaTbHBIC/
TPYNIOBHIE)

1 2 3 4
Jlexum Nel.1 [IpoGnemMHoOe U3n0KEHHE IPYIIIOBBIE
[TpakTuueckue 3ansaTus Nel.3 Pemrenue npakTMKOOPUEHTUPO-

BaHHBIX 33J1a4. TpeHUHT TPYIIIOBEIE
[TpakTudeckue 3ausaTus No2.2 Pemrenue npakTMKOOPUEHTUPO-

6 BaHHBIX 33J1a4. TpEeHUHT TPYIIIOBEIE
Jlexumm Ne3.1 [TpobreMHOe U3NOXKEHHE, THC-

Kyccus TPYMIOBHIE
[IpakTudeckue 3aHATHS Pemmenue npakTHKOOPUEHTHPO-
Ne3.1-3.2 BaHHBIX 33Ja4 IPYNIOBbIE

3aHATHS B UHTEPAKTUBHOM (hopme B oObeMe:
- Jjexumu — 4 gaca;
- MPaKTUYECKHUE 3aHATUS — 6 Jacos.

B MCKITIOUMTENBHBIX CIyYasx MPUMEHSEeTCs 3JEKTPOHHOE 00ydYeHUe U JUCTaHIIMOHHbIE 00pa-
3oBarenbHble TexHoioruu (30 u JJOT), Bkitoyas mpoBeeHNE TEKYIIEro KOHTPOJIS YCIeBaeMOCTH U
IPOMEXYTOUHOM aTTecTannu. Peanuzanus nporpaMmsl JTUCHUIUIMHEI ¢ Hcnosnb3oBanueM D0 u JIOT
OCYIIIECTBIISIETCS 10 YCMOTPEHHUIO BEAYIIETO MPernoaBaTelisi ¢ y4€TOM TEXHUUYECKUX BO3MOKHOCTEN
00yYaromuxcst ¢ UCMOIb30BaHUEM MPOTPAMMHBIX CPEJCTB, OOECIIEUMBAIOIIUX TPUMEHEHHUE IIEMEH-
toB D0 n JIOT B MHCcTHTYTE, IyTEM CHHXPOHHOTO W ACHHXPOHHOI'O B3aUMOJIECUCTBUSA, K KOTOPBIM
MOTYT OTHOCUTBCS:

- OJIEKTpOHHAs HH(OPMAIMOHHO-00pa3oBaTenbHas cpena Mucruryra;

- TPYIIOBast TOJI0COBast KoH(pepeHts B Meccenmkepax (Sumekc.Meccenmkep, VK Teams);
- TPYIIIOBOM YaT B MecceHmkepax Annexc.Meccenmxkep, corpansHon cetn BKonTakTe;

- oHJaiiH BugeokoHpepeHmus B Aunekc. Tenemocr;
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- BUJICO3AITMCH JICKIMH TIearorndeckux pabOTHUKOB MHCTUTYTA, pa3MEIEHHbIC HA PA3IMYHbIX BH-
JICOXOCTUHTAX (HAIpUMep, Ha KaHAIaX MPErojaBaTeieii) W/ o0IauHbIX XpaHWIHMIAX (Hanpumep, STH-
nekc.Jluck).

4. OHEHOYHBIE CPEACTBA JUIAA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH U PE-
3YVJABTATOB OCBOEHUS YUYUEBHOM JUCIIUILINHBI

4.1.BI/I}1]>I KOHTPOJIA U aTTeCTAalluHu, (1)0pr1 OLCHOYHBIX CPEACTB

OuHas u 3a0uHasi popmMbl 00yUeHUs!

Buspel kon- | Konpl un- O1eHOYHBIC CPEJICTBA
Ne TPONA U | AUKATOPOB Hamvenosanue Konunye-
ce- aTTecTalMi | TOCTIKE- pasjiena yuebHoH CTBO BO- Kon-5o me-
mectpa | (BK, TAT, | Hus kom- AUCIIHIITHHBL ®opma HPOCOB 3aBHCHMBIX
[IpAT*) TTeTCHITNH U 3aaHui BapUAHTOB
TAT-1 I1K-3.3; | Pazmen 1. 3amaun 1 UCXOOHBIE YO-1 10 -
[1K-3.6; | mOJIO)KEHUS OLIEHKH HAJEHKHO- I1P-2 1 20
[1K-3.8 | cTu cucteM AiIeKTpocHa0ke-
HHs, OOIIHE CBEICHUS O TEO-
PHUH HAJICKHOCTH CHCTEM DJICK-
TPOCHAOKEHUS
TAT-2 I1K-3.3; | Paszmen 2. MeTojsl pacuera YO-1 10 -
[1K-3.8; | HamEKHOCTH CIOKHBIX CXEM I1P-2 1 20
I1K-4.6 | snekrpocHaOKEHHMS
TAT-3 [1K-3.8; | Pa3nen 3. Texuuko- YO-1 10 -
7(6)
[1IK-8.3 | skoHOMHYECKAs OLIEHKA HELO-
OTITyCKa 3JIEKTPOIHEPIUH, ITy-
TH MOBBIIIEHHUS HAIE)KHOCTH
CHCTEM 3JIEKTPOCHAOKEHUSI.
ITK-3.3; | Pedepar [1P-4 - 25
I1K-3.6;
I1K-3.8;
[1K-4.6;
I1K-8.3
[IpAT | 3auer YO-2 20 -
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4.2. TunoBble 321241 TEKYIIEro KOHTPOJIs
TAT1

1. Cucrema coctout u3 6-tu 070K0B. OTKa3 OJTHOTO M3 HUX BEJET K OTKa3y cUcTeMbl. HanexxHOCTh
OJIOKOB XapaKTepH3yeTCs BEPOSTHOCTHIO OE30TKa3HOHM paboOThI B TeueHHE BpeMeHHU {, koTopas
paBna: P1(t)=0,92; P,(1)=0,9; P3(t)=0,91; P4(t)=0,94; P5(t)=0,86; Ps(t)=0,8. Onpenenuts BeposT-
HOCTh 0€30TKa3HOU pabOThI CUCTEMBI.

2. Cucrema peneidHOM 3anuThl U aBTOMaTHKUA cocTOoUT u3 8000 37eMEHTOB, OTKAa3 KaKIIOTO M3 HHUX
BEJICT K OTKA3y cHcTeMbl. CPeIHss HHTEHCHBHOCTH OTKa30B 31eMeHToB paBHa 0,38-10° 1/4. Ompe-
JENUTh CPEIHIOI HapabOTKy 10 OTKa3a W BEPOATHOCTh OE30TKAa3HOU chcTeMbl B TeueHue 250 .
CrnpaBeyIMBO SKCIIOHEHIIMATILHOE PACIIPEICIICHHE BEPOATHOCTH OE30TKa3HOM paboTHI.

3. Paccumrtarh HaJIEKHOCTH CHCTEMBI IEKTPOCHAOKEHUS, COCTOSIICH U3 JIBYX HEPaBHOHACIKHBIX
yCcTpoicTB. BeposiTHOCTH 6€30TKa3HOM pabOTHI DJIEMEHTOB CXEMbI YKa3aHbl Ha PUCYHKE.

0,85 0,93 0,9 0,91

0,82 0,97

4. Omnpenenuts CpeTHIO HApaOOTKy J0 OTKa3a OOBEKTa CUCTEMBI JEKTPOCHAOKEHUS, HMEIOIIErO
HKCTIOHEHIIMAJIBHOE paCIpe/ie]ieHne BEPOsITHOCTH 0e30TKa3HOi paboTel. BeposTHOCTh 6€30TKa3-
HO# paboThI MoJKHA OBITH 0,92 B TeueHue HapaboTku t = 400 u.

5. OnpenenuTsb CPEeTHIOI MOBPEXKIAEMOCTh M30JSTOPOB B TOJ U 3a IATH JIET, €CIM BEPOSTHOCTH
0e30TKa3HOM paboThl M30JIATOPOB 3a MATH JeT coctaBuiaa 0,86. B skcmmyaranuu Haxoautces 4
TBIC. M30JISTOPOB, HHTEHCUBHOCTh OTKAa30B KOTOPHIX BHYTPH CpPOKa SKCIUTyaTalldl IOCTOSHHA.
CrpaBeyTBO SKCIIOHEHIIMATBHOE pacIipe/ie]IeHHe BEPOSTHOCTH 0€30TKa3HOW paboTHlI.

6. 3a mepuona HaOIOIEHUS 32 PAOOTON TPEX YCTPOMCTB OJHOTHUITHOM aIMapaTypbl YCTaHOBJICHO:

- 110 TIEPBOMY YCTPOUCTBY 3a(hUKCHPOBAHO § OTKA30B;

- 110 BTOpOoMY — 14 0TKa30B;

- 110 TpeTheMy — 6 OTKa30B.

HapaGoTtka nepBoro ycrpoiictBa cocrasuia 180 4., Broporo — 330 u., a Tpetbero — 240 u. Omnpe-
JENUTh Cpe/lHee BpeMs HapaOOTKH amnmapaTyphl Ha OTKa3.

7. Cuctema coctouT u3 4-x 0J0KO0B, BpeMsi O0e30TkazHoi pabdots! 0,98; 0,995; 0,991; 0,999. 3a 1000
yac. J{ns HamexHOCTH OJOKOB CIIPaBEANUB IKCIOHEHIUATbHBINA 3aKOH. OMpeneianTh CPeIHIO
HapabOTKy J0 TIEPBOTO OTKa3a CHUCTEMBI, €CJIA 0TKAa3 JII000TO BEIET K OTKA3y CUCTEMBI.

TAT2

1. DnexkTpoycTaHOBKAa COCTOMT U3 BBICOKOBONBTHOM JmHMU 10 kB, Ttpancdopmartopa, pac-
MpeIeTUTENTFHOTO YCTPOUCTBA, HU3KOBOJILTHON ceTH. IHTEHCUBHOCTH OTKa30B y370B A = 0,2:10 ~
Sy 1, A =0,3-10 e 1, A3 = 0,35~1O_3 q 1, Mg = 0,1-10_3 v ! 3akon pacnpeseneHus HapaOOTKH
JI0 OTKa3a 3KCIMOHEHIUAIbHBIA. OnpenenuTh BepossTHOCTh 0e30TKazHON paboThl 3a Bpems 1500 yac
U HapaOOTKy 1O OTKasza JJEKTPOYCTAHOBKU MpH OOIIeM M pa3eibHOM pe3epBHUpoBaHUM. Pac-
CMOTpPETh BapHaHTHI HArPY)KEHHOT'O M HEHATrPYKEHHOTO pe3epBa ¢ M =1. KoHTposbHas anmaparypa
U CHUCTEMa KOMMYTAINH UeaTbHO HaIKHBI.

2. DNEeKTpPOyCTaHOBKA COCTOMT W3 BBICOKOBOJbTHOM muHMM 10 kB, Tpancdopmaropa, pac-
MpeIeTUTENTFHOTO YCTPOUCTBA, HU3KOBOJIBTHOW ceTH. BeposiTHoCTH 0€30TKa3HON padoThl y3710B Py
=0,93; P, = 0,94; P; = 0,89; P4 = 0,9. 3akoH pacmpeneneHusi HapabOTKU 10 OTKa3a dKCTIIOHEHIIN-
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anbHBIA. OnpeIeuTh BEPOSTHOCTh O€30TKa3HOM paboThl 3a Bpems 2000 yac u HapabOTKy /10 OTKa-
3a DIIEKTPOYCTAHOBKM MpU OOIIEM M pPa3lebHOM pe3epBUPOBaHMU. PaccMOTpeTh BapuaHTHI
HArpy»k€HHOT0 U HEHarpy:kKeHHoro pe3zepBa ¢ M =1. KoHTponbHas anmaparypa u CUCTEMa KOMMY-
TallMU UI€aJIbHO HAJICKHBI.

3. DIJeKTpOoyCcTaHOBKAa COCTOMT W3 BbICOKOBOJbTHOW smHMH 10 kB, Ttpanchopmaropa, pac-
NPE/ICUTENILHOTO YCTPOUCTBA, HU3KOBOIBTHOM cetn. CpenHss HapaboTKa /10 oTKa3a y3imoB Tq =
18000 4, Ty = 14000 9, T3 = 11000 4, T4 = 16000 u4,. 3akoH pacnpeaencHuss HapaOOTKH 10 OTKa3a
AKCIIOHEHIHATBHBIN. ONpeneuTh BEPOSITHOCT 0e30TKa3HOH paboTsl 3a Bpems 1000 vac u Hapa-
OOTKY 10 0TKa3a 3JIEKTPOYCTAHOBKHU ITpU 00IIeM U pa3/ielbHOM pe3epBUpoBaHUU. PaccMoTpeTh Ba-
PHAHTBI HArPYKEHHOT'O U HEHarpykeHHoro pesepsa ¢ M =1. KonTponpHas annaparypa u cucrema
KOMMYTAIIUU U/I€aTbHO HAJICKHBI.

4. Bpemsi uctipaBHOM pabOTBI AJIEKTPOHHOTO M3/EIHs MOJUYMHEHO 3akoHY BeiiOymia-I'Henenko c ma-
pamerpamu b=2; a=6000. OnpeaenuTs CpeAHIO HApaOOTKy A0 MEPBOrO OTKa3a W BEPOSTHOCTH
0e30TKa3HO# paboTHI 32 Bpems t = 4004.

5. BeposTHOCTb 6€30TKa3HOM pabOTHI TeHepaTopa Ha ATare NPUPaOOTKU MOJUUHSACTCS PaCIIpeIeIeHUI0
Beii6yiuia-IHenenko ¢ mapamerpamu b=1,2; A=4-10"1/4. Onpenenurs BepoSTHOCTb GE30TKA3HOM
paboTtsl 3a Bpemsi t = 3004 u cpeHIOI0 HapabOTKY JI0 IEPBOTO OTKA3A.

4.3 Temsl pepepaToB

1. ABromMaTu3anus 3IeKTPUUECKUX CETeH — KaK CPEJICTBO MOBBIILIEHUS HAA€KHOCTH JIEKTpOCHa0ke-
HUS.

2. Ilouck oxHO(DA3HBIX 3aMBIKAHUH HA 3eMITIO (TEXHOJIOTHS, TPUOOPHI, IIOKA3aTENN

HAJC)KHOCTH).

3. KoHTpOb cOCTOSIHUS TPAaHCPOPMATOPHOTO Macia (TEXHOJIOTHS, 000pyI0BaHHE U IPHUOOPHI, TIOKA-
3aTenu).

4. Xpomarorpapuieckuil aHaau3 ra3oB, paCTBOPEHHBIX B TPaHCPOPMATOPHOM Maciie (TEXHOJIOTHs,
npudopBkl).

5. CeKIIMOHMPOBAHKE CETEN ¢ MPUMEHEHHUEM PEKIIOY3€pOB (TEXHUUECKHE PEILIEHUs, CXEMbI COE/IMHE-
HUS).

6. YCTaHOBKH ]ISl UCTIBITAHUSI U30JISIIUN BBICOKOBOJILTHOTO 00OPY/IOBaHMSI TOBBIIIEHHBIM HaIpshKe-
HUEM.

7. OnpesienieHre pacCcTosTHUA 10 MecTa nmoBpexaeHus BJI (TexHomorus, mpudopsl).

8. Ompenenenue noBpexaeHHoro yyactka BJI (TexHomorusi, mpuOopsl, MecTa yCTaHOBKH yKa3aTe-
JIeil, moKa3aTenau HaJle)KHOCTH).

9. Ilouck noBpexAeHN B KaOENbHBIX JIMHUAX (TEXHOIOTHs, TPUOOPHI, MOKA3aTeIN HAJAECKHOCTH).
10. OueHka kavecTBa AJIEKTPOIHEPTUU (TEXHOJIOTHS, IPUOOPHI, TOKA3aTEIN HAJEKHOCTH).

11. Pe3epBHBIE 1U3€TbHBIE FNEKTPOCTAHIIMU (KOHCTPYKIIMH, TPEOOBAHUS K BEIOOPY U MOHTAXY).

12. Ouenka ymiep0a OT HEIOOTITYCKa JIEKTPOIHEPTUH.

13. KoHTpOJIb COCTOSIHMS KOHTAKTHBIX COEIMHEHUI HA JTUHUAX U TOJCTaHIHAX

(TexHomyorus, NpuOOpPHI, HOKA3aTEIN HAEKHOCTH).

14.KoHTpousb cocTosHus noABecHOM n3onsauuu BJI (TexHonorus, npubopsl U yCTpoiCcTBa).
15.KomneHcanus peakTHBHOM MOIITHOCTH — KaK CPEJCTBO MOBBIILIEHNS HAJIEKHOCTH CETEN BBICOKOTO
HaIpPsSDKEHUS.

16. KoHTpoJb 3a3eMIISIOIIUX YCTPOMCTB (TEXHOIOTHSI, TPUOOPHI, MOKa3aTeIN HAJIeKHOCTH).

17 Ouenka BnusHus cucremsl PITH Ha HageXHOCTD 3JIeKTpOCHA0KEHUS

18 Ouenka Biausinus cucreMsl [IBB Ha Hafe)KHOCTD 2IEKTPOCHAOKEHHS

19 Ouenka BnusHus cucremsl AIIB Ha Ha/leXKHOCTD MEKTPOCHAOKEHUS

20 MeTop! TOBBIIIEHUS HaJIe3KHOCTH B ceTax 0,38 kB

21 MeToap! TOBBIIIEHUS HAIEKHOCTH B ceTax 10 — 35kB
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22 MeTtoanl OBEIICHUA HaaeKHOCTH B ceTsax 110 kB

23 OpraHu3aliOHHbIE MEPONPUATHS NOBBIIIECHUS HAJIEKHOCTH 3JIEKTPUUECKUX CETEN

24 CoBpeMeHHbIE CUCTEMbl MOHUTOPUHI A, KAK MHCTPYMEHT MOBBILIEHUS HAIEKHOCTH IEKTPOCHA0-
KEHUS

25 Bormpocs! HaJIe)KHOCTH B CUCTEMaX 3JIEKTPOCHA0KEHUSI COBPEMEHHBIX CEIbCKOX03sHCTBEHHbBIX
norpedurenei.

33[[3‘11/[ o JTMCIHMIIJIMHE

3amaua
PaccuuTarh HaIeXKHOCTH CUCTEMBI SJIEKTPOCHAOKEHHSI, COCTOSAIIECH 13 2-X HEPaBHOHAIEKHBIX

ycrpoiicts (1 u 2). BepostHocTh 0€30TKa3HON pabOThI 3JIEMEHTOB CXEMbl YKa3aHbl Ha pUCyHKe. 1

0.9
3agaua
Ha cxeme ykazanbl BeposSITHOCTH 0€30TKa3HOM paboThl. OnpeaeuTh BEPOATHOCTh 0€30TKAa3-
HOM pabOThI Pe3epPBUPOBAHHOTO y37a (00IIee YHCIIO OCHOBHBIX M PE3EPBHBIX cucTeM | =3, uucio

CHCTEM, HEOOXOIUMBIX ISl HOPMaIIbHOM paboThl cucTeMbl h =2).

3agaua
Bpewms ucnpaBHOit paboThI 3JIEKTPOHHOTO U3/IETHS MOJYMHEHO 3aKOHY BeliOyria ¢ mapamer-

pamu b=2; a=0,6 10", Ornpenenuts CpeaHIO HapaOOTKY /10 IEPBOTO OTKA3a.

3agaua
3a nepuoj HabIIOAeHUI 32 paboTOi 3-X yCTPONUCTB OJHOTHITHOM amnmapaTypbl YCTAHOBJICHO:

-110 TIEPBOMY YCTPOUCTBY 3a()MKCUPOBAHO 6 OTKA30B;

-110 BTOpoMy -11 0TKa30B;

-110 TPEThEMY-8 OTKA30B;

HapaboTka nepBoro ycrpoiictBa coctaBuia 181 1, Broporo-329y, a Tpetbero-245y.
Onpenenuts cpeHee BpeMsi HapaObOTKU anmnaparypbl Ha OTKa3.

3amaua
Onpenenuth CpeHIO HAPAOOTKY 10 OTKa3a 00BbEKTa CUCTEMBI ANEKTPOCHAOKEHUS, UMEIOIIIe-

T'0 DKCTIOHEHIIMAIBHOE pacIipe/ieieHue HapaOOTKH 0 0TKa3a, YTOOBI BEPOSITHOCTh O€30TKa3HOM pa-
6oteI Obl1a HE MeHee 0,99 B Teuenue HapaboTku t=300u.
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3amaua
Bpems ucnpaBHO# paboTHI 3JIEKTPOHHOTO M3EIUs TOJYMHEHO 3aKoHy Beiibyiia ¢ mapamerpamu

b=2;© =0,6-10". Heo6X011M0 HaiiTH BEpOATHOCTH OE30TKA3HOM paboThl 3a Bpems t=150 u.

3agaua
Cucrema cocTouT U3 3-X 6JI0KOB, cpeiHsis HapaOoTKa 10 1-ro oTkasa koropsix pasHa:ty =320y,

t, =1604, t; =600 4. s HagéxHOCTH GIOKOB CIIPABEUINB KCIOHCHIIHAIBHBIN 3aK0H. Ompese-
JIUTH CPEIHIOK HApabOTKy Ha OTKa3.

3aiaua
Cucrema coCTOHT U3 5-TH 0J10KOB. OTKa3 OJTHOTO M3 HUX BEJET K OTKa3y cucTeMbl. Haméx-

HOCTb OJIOKOB XapaKTepPH3yeTCsl BEPOATHOCTHIO O€30TKa3HOM paboThl B TeUeHHE BpEMEHH t, KoTopas
paBua: P1(t)=0,97; P,(t)=0,99; P3(t)=0,95; P4(t)=0,965; Ps(t)=0,975. Onpenenuts BEpOSTHOCTH O€3-
OTKa3HOU pabOThI CUCTEMBI.
3agaua

Onpenenutb HOPMAaTUBHYIO MOBPEXKIAEMOCTb N30SI TOPOB, ECIIH BEPOSITHOCTh O€30TKa3HOM
paboThl H301ATOPOB 3a 5 jet cocraBmia 0,995. B skcrutyatalii HaXOAUTHCS 5 THIC.U30JIATOPOB, UH-
TEHCUBHOCTb OTKA30B KOTOPBIX BHYTPH CPOKa 3KCIUTyaTallMM TOCTOSHHA.
3agauya
Jist moBbImeHust HanKHOCTH nekTpocHadkenus pepmbl KPC Ha 200 romoB mpou3BecTH BEIOOD
PE3epBHOM IEKTPOCTAHLIUH, €CIIU U3BECTHO, YTO CyMMapHasi yCTaHOBJIEHHAs! MOILHOCTh 3JIEKTPO-
npuéMHUKOB 1-0ii kareropuu -23 kBT; 3-eii kareropuu -38 kBT; pabouero ocseuienus -4,5 kBT; ne-
)KypHoro ocBeuieHus -0,9 kBrT.
3agaua
Cucrema cocTouT U3 5 IpubOPOB, MPUUEM OTKA3 JII000r0 OJHOTO U3 HUX BEIET K OTKA3y CUCTEMBI.
W3BecTHO, 9TO TIepBBIN TPpHOOp oTKa3an 34 pa3a B TeueHue 952 4 paboThI, BTOPOii-24 paza B TEUCHUE
960 1 paboThl, a ocTarabHbIE MPHUOOPHI B TeueHue 210 u paboThl OTKa3aal COOTBETCTBEHHO 4,5 1 6
pa3. Tpebyercs onpenenuTs HapaOOTKY Ha OTKA3 CUCTEMBI B LIEJIOM, €CIIU CIPABEUINB SKCIIOHEHIU-
QJIBbHBINA 3aKOH HAaJEKHOCTH JUIS K&KA0T0 U3 5-TH IpuOOpOB.
3anaua.
Cexmus cOopubix mmH 110 kB Ha moacTanmm uMeeT 5 mpucoeAMHEeHUH (nanCZS).
JIns1 KoMMyTaly IPUCOEIUHEHNI UCITONB3YIOTCS BBIKIIFOYATENN € TOKA3aTeNsIMU HaIE)KHOCTH:
—CpeJIHUI mapaMeTp NoToKa oTkazoB @,,, = 0,05 1/rox;

—TapaMeTp OTKa30B BBIKJIIOUaTes el mpy oTkiatoueHnt k.3. d” =0,0065 1/rox;

vtk
=01;

—HaCTOTa OTKA30B KAXKAOTO ITPUCOCANHCHUS a)npu c

=0,013 1/roxn.

0
—yHACJIbHAA 4aCTOTAa OTKA30B HIMH Ha KAXKAO0C MMPHUCOCANHCHHNC a)c6.muH

OHpeI[eJ'II/ITB YaCTOTY OTKA30B CCKIUHN C60pHBIX II1H.

3agaua
OOBeKT UMeeT IKCIIOHEHIINATBHOE paclpe/ie]ieHIe BpeMEHU BO3SHUKHOBEHUS OTKa30B C MHTEHCHUBHO-

cTbio oTKazoB A =2,5-1071/u. OrpeienuTh MOKa3aTeNnu HaIEKHOCTH HEBOCCTAHABIHBACMOTO
o0bekTa 3a t=20004.

3ajgaua

DeKTprUYeCcKasi MalllMHA COCTOMT K3 4-X Y3JI0B: CTaTOpPa, POTOPA, MOIIUITHUKOB, Kopiyca. Bepost-
HOCTB 0€30TKa3HOU paboThI Kax10ro u3 Hux B TeueHue 1000u cocrasnser Py(t)=0,98; P,(t)=0,995;
P3(t)=0,991; P4(t)=0,999. Heobxoaumo onpenenuts HapabOTKYy J0 IIEPBOTO OTKa3a IEKTPUIECKON
MaIIAHBI TPU SKCIOHEHIINATFHOM 3aKOHE HaIEKHOCTH.
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3agaya HeoGxoxumo onpenennts HapaOOTKy Ha OTKa3 e, u kKoappuuuent roropHoctd K, acun-
XPOHHOTO 3JICKTPOABUTATEISI 10 UICTEUSHUU BPEMEHH Tociie Hadana paboTel T=5004, eciu cpenHss

—6
MHTEHCUBHOCTH 0TKa30B cocTaBnsteT A =60-107" 1/4 u MHTEHCHBHOCTH BOCCTAHOBIICHHS PaboTO-
CHIOCOOHOCTH JIBUIATEIs MOCIE OTKasa AL =0,5 onepaiuu mo 00CIyKUBAHUIO B Yac. J[OmycTuMOe

BpeMs 00CITy>)KUBaHUs nBUrarens t;=24.

3aiaua
Anmnapatypa uMelna CpeaHIo HapaOoTKy Ha 0TKa3 {,,=654 u cpeaHee BpeMsi BOCCTaHOBIICHUS

t;=1,254. Onpenenutb KO3PPHUIUEHT TOTOBHOCTH.

3aiaua
OmnpeenuTh HOPMAaTUBHYIO MOBPEXKIaeMOCTh n30jsTopos 11ID-10.

Cornacro 'OCTa Ha U301 TOPBI BEPOATHOCTH 0€30TKA3HOM pabOTHI 32 5 JIET COCTaBISAET
0,995. D10 03HaUaeT, 4TO 3a nepBbie 5 seT skciuryaTanuu U3 1000 Takux U30JIATOPOB OTKAXKYT (BBIN-
IYT U3 CTPOS B Pe3yJIbTaTe MEPEKPBITHS, TPOOOS WK U3-3a IPYruX npuuuH) 5 uzonstopos. Ha 100
kM BJI-10 kB B cpennem skcrmutyatupyercsa okoiao 5000 u3015TOpOB U 33 FOJl B CPEAHEM MOKHO
0KHMJIATh ISITh MOBPEKIECHUN U30JIATOPOB.

3aiaua
[Toncucrema (cM.puc.) TOCTPOCHA IO IPUHITUITY OOIIET0 PE3ePBUPOBAHUS C KPATHOCThEO M=1.

Uucio 371€eMEHTOB OCHOBHOM U pe3epBUpoBaHHOM Lienedt N=3. Haiitu BeposiTHOCTh O€30TKa3HOM pa-
0O0TBI IIOJICUCTEMBI PH 33/IaHHBIX BEPOATHOCTAX O€30TKa3HOM paboThI €€ 3JIeMEHTOB(3HAYCHUS Be-
positHocTei Pi(t) yka3aHbl Ha pUCYHKE).

3agaua
PesepBupoBaHue ycTpoiicTBa CUCTEMBI AIEKTPOCHAOKEHUS (CM.pHC ).

ocyIiecTBIeHo 3amenieHueM (m=1). BepostHocTs 6e30TKa3HON

pabotsl anemenTa cuctemsl P(t)=0,95 (yka3zaHo Ha pUCYHKeE).
OnpenenuTb BEpOATHOCTh 0€30TKa3HON pabOThl yCTPOICTBA CXEMBI.

3agaua Cucrema peneifHOl 3aluThl U aBTOMAaTUKKA COCTOUT u3 8500 311eMEHTOB, 0TKa3 KaXKIO0Tro U3
KOTOPBIX BEAET K OTKa3y cucTeMbl. CpeHsst MHTCHCHBHOCTh OTKAa30B 3JICMEHTOB PaBHA

-6 o
0,26-107" 1/4. OnpenenuTs CpeaHIO HapabOTKY O OTKA3a U BEPOATHOCTH OE30TKA3HOM pabOTHI
cuctemsl B Teuenue 1004.

3ajgaua
HeobxomumMo ompenenuTs HapaboOTKy Ha OTKa3 tep, 1 K03 duLMeHT roToBHOCTH K mpuBoaa

MAacCJIITHOT'O BBIKJIFOYATCIIA 110 UCTCUCHUIO BpEMEHU IIOCJIC HaAYala pa6OTI)I
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—6
T=500u, ecnu cpeanss uarencuBHOCTh A =60-107" 1/4 1 HHTEHCHBHOCTL BOCCTAHOBJIEHHUS Pabo-
TocnocoOHocTH IpuBoOa moce otkaza 4 = 0,5onepanun no o6cnyxusanuio B yac. Jlonmycrumoe

BpeMs 00CITy)KUBaHUS pUBoa {=24.

3amaua
Hapa60TKa 0 OTKa3a IuTa YHpaBJIeHI/ISI IIOJYNHCHA 3KCHOH€HLII/IaJIBHOMy 3aKOHy C UHTCHCUB-

HocThio otkazos A(t) =1,3- 107 1/a. OnpeaenuTh KOJTMYSCTBEHHBIC XapaKTEPUCTUKU HAIEKHOCTH
ycrpoiictsa P(t), f(t), u T1 B Teuenue roja.

3aiaua
[IpennpusTie 1Mo K.p. TpaHcHOpMaTOPOB TaAPAaHTUPYET BEPOSITHOCTH 0€30TKa3HOU PabOTHI 10-

cie pemonta 0,9 B Teuenue Hapadotku 15000,04. OnpenenuTb HHTEHCUBHOCTh OTKA30B U CPEIHIOI0
HapaOOTKy MOCIIe PEMOHTA.

3aiaua
BepostHOCTh 0€30TKa3HOM pabOTHI MallMHBI (TeHepaTOpa) Ha ATare NPUPAOOTKH ITOTUYHNHACTCS pac-

npenesenuto Beiibymna ¢ napamerpamu A, = 2-107* 1/4 u b=1,2. Onpenenuts BepoSITHOCTH 6€30T-
Ka3HOUM paOOThl M HApaOOTKY J0 OTKa3a MaIIMHbI 3a Bpems t=4004.

3aiaua
Bpewmst paboThI 371eMEHTa CUCTEMBI ITOTYMHEHO SKCIIOHECHIIMAILHOMY PACIIPEICIICHHIO C Mapa-

MeTpoM A = 2,5-107° 1/4. BEIMUCINT KOJHYECTBEHHBIE XaPAKTEPHCTHKH HAIEKHOCTH 3JIEMEHTOB

P(t), a(t), Tep, ecma t=500, 1000, 20004.

3agauya
Jiia noBeIeHUs Han&xHOCTH 3ekTpocHadxkenus hepmbl KPC Ha 200 r010B IPOU3BECTH BBI-

00p pe3epBHOM ICKTPOCTAHIINH U PA3padOTaTh MEPONIPHUSITHS IO €€ BBOIY B IKCILIyaTaIUIO TIPH
CJEIYIOIINX UCXOJIHBIX JaHHBIX:

pacy€THast MOIIHOCTh TTOTpeduTeneit 1 kateropuu — 28 kBT;

pacuéTHasi MOIITHOCTh MoTpeduTeneit 2 kareropuu — 32 kBT;

pacy€THast MOIIHOCTh TTOTpeduTenelt 3 kateropuu — 48 kBT;

pabouee ocsemenue — 4,5 kBT; nexypHoe ocsemenue — 0,9 kBT.

3agaua. Cucrema nepeaydu 3JIeKTPOIHEPTUH MOTPEOUTENI0 COCTOUT U3 CIEIYIOIIUX IEMEHTOB: Te-
Heparopa I, nossimaromiero Tpancgopmaropa T1, muHun snexrponepenaun JI, moHmxkaromero

tparchopmatopa T2. BeposaTHOCTH TOBPEXKISHNS dMeMeHTOB nepenaun: qr =2-107°; qr; =5-107°; qx
=2.107; qr, =4-10°°.

Ty

0



3amaua

[Tpu sKcrutyaTanuu cucTeMsl ObUT0 3apeructpupoBano N=40 otkazoB. Pacmpenenenue oTka3os
IO TPYIIIIaM 3JIEMEHTOB U BpeMsi, 3aTpPauCHHOE Ha BOCCTAHOBIICHUE, TPUBEIECHO B Tabmuue. Heooxo-

JMMO HalTH BEJIMYUHY CPEIHETO BPEMEHU BOCCTAHOBIICHUS CUCTEM.

[TITIT nomy- Pesucroper u | Pene, OBII IIpouune ame-
['pymma sie- MPOBOJIH. KOHJICHC. TpaHcd., JEKTPO- MEHTBI
MEHTOB puOOpEI Jpoccenu BaKyyMHbBIC
IPUOOPHI

Kon-Bo oTka30B
10 Tpy1re N; 8 10 4 14 4
Bec orka3os o

n, 0,2 0,25 0,1 0,35 0,1
rpynme m;, = Y
Bpewms Bocer. tj, | 80,59,110,91, | 61,73,91,58, | 102,98,124, 60,64,56,36, | 125,133,115,
MUH 45,43,99,73 44,112,82,54, | 128 65,44,42,33, | 107

91,94 32,23,86,75,
61
CymmapHoe
BpeMs BOCCT. 110 600 760 452 700 480
rpynne t,, MUH
Cpennee Bpems
BoccraHoBjeHus | 600/8=75 mun | 760/10=76 452/4=113 700/14=50 480/4=120
anmnaparypsl 1o MUH MUH MUH MUH
rpynmnam
DY
t, =—"
n;

3agaya. Cucrema nepegaydn IEKTPUIECKON SHEPIMM COCTOUT U3 OJHOTO MOBBIIIAOLIETO TPAHC-
dopmaropa, Tpex sunuit (JI1, JI2, JI3) u 4-x noHmwxkaomux TpaHc(hopMaTopoB.

[Tokazaremnu DJIeMEHTBl CHCTEMBI
JI1 J12 JI3 T1 T2 T3
[Tpomycknasi cnoco6HOCTH, MBT
BeposTHOCTh MOBpeXIeHUS, q 0.07 0.06 0.09 0.001 | 0,002 | 0,003
0,002 | 0,003

Tpebyercs onpenenuts BEPOSITHOCTh TOTEPU NOTPEOUTENIMHU:
1) 30 MBT MomHOCTH;

2) ne 6onee 30 MBT mMomHOCTH.
[TepenaBaeMbie TIO JIMHUSM H MTOJICTAHIIASM MOIIHOCTH YKa3aHbI HA PUCYHKE.
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T2

_@_ 30MBTt
(O

ITonct. Ne2

13 5 MBT

TTomcr. Nel e

35 MBt

TTomcr. Ne3

3agaya. Cucrema nepeaayu IEKTPOIHEPTHH COCTOUT M3 MOBBIIIaromero rpancdopmaropa T1,
IBYX 1enei nuHuil sanexrpornepenaun JI u nByx nonmxkaromux tpancgopmaropon T2. ITo mo6oii e-
U TIOTPEOUTETh MOXKET MOJTyYaTh BCIO HEOOXOIUMYIO eMy MoITHOCTh. Ho moHwmkaromui Tpancop-
MaTop MOXKET NPOIYCTUTh TOJIbKO 50% momHocTu. BepostHocTh noBpexaeHus T1- gr1=0,05; ogHoii
nenu JI- g = 0,03: ogHOTrO NMOHIKAaroMIero Tpanchopmaropa gr, = 0,006.

[ToBpexxaeHus BCEX 2IEMEHTOB CIeAYyeT CUNTaTh HE3aBUCUMBIMU coObITUsiMH. [Ipenmonaras, yto
nepeaaeTcs MOCTOSTHHAS MOITHOCTb, OMPEACIUTh BepossTHOCTh nepenaun 100, 50 u 0% mourHoCTH.

| L D
e e

3anaua. [lorpeOuTenp NOMy4aeT JAEKTPOIHEPTHUIO OT IBYX TeHepaTopoB I, ABYX MOBBIIIAIONIUX U
JIBYX NOHMKarolmx TpaHncopmaropos T1 u T2, aByx nunuit anexkrponepenayn JI. Ilo kaxaoi nu-
HUU U KQXJIOMY TMOBBIIIAIONIeMy TpaHchopMaTopy MoxkHO niepenats 100% MolHocTH, HE0OX0aH-
MO MOTpeOuTENIO.

IIponyckHas cmiocoOHOCTH MOHMXkaro1ero Tpancopmatopa 50% obieit momHocT. Kaxpliii re-
HEpaTop BBIIAET B cUCTEMY TOJIBKO 50% HeoO0Xxoaumoit MomtHOCTH. CUnTasi MOBPEKICHUS OTACIIb-
HbIX 3nemenToB (qr = 0,03; gr; = 0,04; 9;=0,06;

gr2 = 0.05) HE3aBUCUMBIMH COOBITUSIMH, OTIPEACIUTh BeposiTHOCTH niepenaqdu 100,50, u 0% monrHo-
CTH.

O—O i @
O—H© ©
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4.5 Bonpochl K 3a4eTy

Ne
Bo- Koapl naaukaro-
1po- Bonpocsl POB JIOCTIDKEHUSA
ca KOMITETCHIIU I
1 2 3
[Tpobnema Han&xHOCTH AneKTpocHabkeHus. Mcxomusie monoxenus. Pema- | T1K-3.3; I1K-3.6;
1 €MBbI€E 3a/1a4n I1K-3.8; T1K-8.3
2 | CpoiicTBa, XapaKTepU3YIOIIHE HAIEKHOCTD JEKTPOCHAOKEHUS
3 | CoObITH, XapaKTepHU3yIOIIKe HAAEKHOCTh 0ObEKTOB YHEPIeTUKU
[Tokazarenu HanEKHOCTH OOBEKTOB PHEPreTUKH. EnuHMUYHBIE MOKa3aTenu
4 | napé&xnoctu. KommiekcHbie noka3aTen Hai€KHOCTH.
XapakTepucTuKa MPUYUH 0TKa30B 3JEeKTpoodopyaoBanus. [Ipudnnb oTka-
5 | 30B 0OBEKTOB IEKTPOCHAOKECHHUSI.
6 | ®akTopbl, CHIXKAIONIME HATEKHOCTh OOBEKTOB ANEKTPOCHAOKEHUSI.
CrarucTtryeckas olieHKa MoKaszaTesiei HaiéxHoCcTH. BeposTHOCTh 6€30T-
7 | xa3Hoii pabotsl. [1n0oTHOCTE BeposTHOCTH
HMHTEeHCUBHOCTH 0TKa30B. XapaKTepHas KpHUBas NHTEHCUBHOCTH OTKa30B.
8 | XapakTepHuCTUKH MMOTOKA OTKA30B.
Crioco0b! orpeiesieHus: TapaMeTpOB HAJAEKHOCTH CHCTEM DJIEKTPOCHAOKE-
9 | Hus.
Brnusinue okpyskaroneit cpeipl Ha GyHKIIMOHUPOBAHHUE CUCTEMBI DJIEKTPO-
10 | cHabGxeHws.
11 | Onenka napaMeTpoB HAAECKHOCTH YCTPOMCTB 3aIIUTHI OT MepEeHANPSKEHUN
12 | Metozpl pacuéra cCXeMHOH HaJEKHOCTH.
OcHOBHBIE BUBI U PEKUMBI PAOOTH BO30OHOBIISIEMBIX HCTOUHUKOB YHEP- I1K-3.3; T1K-4.6
13 | rum.
OneHka pe;xuMoB pabOThl BO30OHOBIIIEMBIX HCTOYHUKOB SHEPTUU C LIEJbIO
14 | pe3epBUpOBaHMsI IEHTPAIM30BAHHBIX UCTOYHUKOB JIEKTPOCHAOKEHUS.
CxeMmbl BKJIIOUEHHS BO30OHOBIIIEMBIX HCTOUHUKOB SHEPIUHU JJIsl pEe3€pPBH-
15 | poBaHus EHTPATM30BAHHBIX HCTOYHUKOB AJIEKTPOCHAOKEHUS
16 | O6ocHOBaHUE U BBIOOP AM3EIbHBIX PE3EPBHBIX IJIEKTPOCTAHITHHA.
17 | CtpykTypa CUCTEMBI “4eNOBEK-TEXHHUKA B 00€CTIeYeHUH HAIEKHOCTH. I1K-3.3; [1K-8.3
18 | ®usnyeckas npupoaa OTKA30B CUCTEM DIIEKTPOCHAOKEHUSI.
MaremaTtnueckue MOJENH OTKAa30B U BOCCTAHOBJICHHUS YJIEMEHTOB CUCTEM
19 | sa;mexkTpocHAOKECHHUS.
BeposiTHOCTHBIE XapaKTEpUCTUKU KOMIUIEKCHBIX MTOKa3aTesled HalEKHOCTH
20 | 0OBEKTOB IEKTPOCHAOKEHHSL.
21 | HagéxHOCTh U TEXHHMUYECKOE 0OCITYKUBAHNUE JTMHHUIA U TIOJICTAHITHIA.
[TyTy noBBIIEHUS HAIEKHOCTHU AJIEKTPOIHEPTETUYECKOTO 000PYIOBAHHS.
22 | lmarHoctuka. MOHUTOPHHT.
MeponpusTHs 10 MOBBIIIEHUIO HaJIS)KHOCTH pabOThl 000PYI0BaHUs, CHU-
KEHUIO MOTEPb YHEPTUHU, COKPALIEHUIO ITPOCTOS DIEKTPOOOOPYA0BAHHS B
23 | peMOHTe
CpenctBa obecnieueHnst HAIEKHOCTH 00BEKTOB SHEPTeTHKHU. Pe3epBupoBa- ITK-3.3; I1K-3.8;
24 | Hue. I1K-8.3
Bnusinue npornecca QyHKIMOHUPOBAHUS CUCTEM aBTOMAaTUKU U pesleHOM
25 | 3aIUTHl HA TApaMETPhI OTKA30B B AJIEKTPOIHEPTETUUECKUX CHCTEMAaX.
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1 2 3
[IpoekTupoBaHuE palIMOHATBLHBIX CXEM DJICKTPOCHAOKEHUS TOTpeOnTEICH I1K-3.3; T1K-3.8;
26 | 1"-kareropuu I1K-8.3
27 | IIpoekTUpOBaHUE CXEM JIEKTPOCHAOKEHHMS IIOTPeOUTENEl 2" -KaTeropumu.
HopmatuBHbIe ypoBHH HaIEKHOCTH JIEKTPOCHAOKEHHS TOTpeOUTENeH
28 | celbCKOXO03SMUCTBEHHOTO HA3HAYCHMUSI.
Br160p konuuecTBa U MECT YCTAaHOBKM KOMMYTAIIMOHHBIX YCTPONCTB B ce-
29 | tax 10 kB.
30 | CrocoObl o1ieHKH 3aTpat Ha obecreuyeHrne HaaEKHOCTH.
31 | TexHHKO-9KOHOMHUYECKAs OIICHKA BAPUAHTOB CXEM JJICKTPOCHAOKEHUSI.
32 | YcTpoiicTBa MoncKa MoBpeXACHUH BO3YIIHBIX H KaOCIbHBIX JIMHUM.

33

Pacuer mapamerpoB yCTpOMCTB peNeHHON 3alMThl 1 aBTOMATU3ALNU IS
oOecrnieueHus TpeOOBaHUI HAJIEKHOCTU CUCTEMBI JIEKTPOCHA0KEHUS 00b-
€KTOB.
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5 YYEBHO-METOJIMYECKOE U HTH®OOPMAIIMOHHOE OGECIIEYEHUE YUYEFHOM JTUCIUILINHBI

5.1 OcHoBHasi JuTEpaTypa

Ne Tox Hcnons3yercs KomnuectBo
Ne |cemectpa ABToph HaiMeHOBAHHE U MecTo IIPH U3YYCHHUH 9K3EMILISIPOB
o\ OYH. I pa3nenoB B Ha
(3a04H) (Momymeit) OunbIMoTEeKE kadenpe
XopoJbCcKuit 3epHorpa:
B DNeKTpOo3HEepreTuKa BIIO AYTAA, i
! 7(6) TapanoB M.A. Y4ebHOoe mocobue 2010 3 100
[lemsikun B.H.
Iumun AH., Hanexuocts amekTpocHadxe- Bourorpan: PeskiM 10CTVILA:
2 7 (6) CommnoB A.I'., | HHS: yueOHO-METOIUYECKOE T10- BoarI'TYV, 1-3 httos://e IanbookIéom/l:)yré)C;k/157260
Endumona O. . | cobue [DnekTpoHHbIH pecypc] 2019. - 104 c. ps-1ie. '
Boporaukos
MaCTI/eIﬁIji{’eHKo HanexHocTb anekrpocHabxkenust | CTaBpomodb: PexuM H0CTyMa:
3 7(6) M.A., [Snexrponnsiii pecype]: yueo- | CrlAY, 2018. 1-3 https://e.lanbook.com/book/141610
Ilapunos N.K., HoOe nocoodue. —64c.
Anukyes C.B.
Kynpsmios P.A., | HagexHOCTb 211EKTPOCHA0KEHH S
4 7(6) Kynpsimosa [DnexTponnsIit pecypc]: yued- | Tromens: THY, 1.3 Pexxum noctyma:
O.M. Hoe nocodue / Yacts 1: OcHOB- 2020. - 77 c. https://e.lanbook.com/book/237107
HbIE TEOPETUYECKHIE CBEJICHUS
Mennkos A.B. | Teopwus HaJaeKHOCTH 3IEMEHTOB )
Bourorpan:
ANEKTPOTEXHUYECKUX KOMIICK- .
5 7 (6) COB U CHCTEM 3JIEKTPOCHAOKe- Boarorpazckui 1-3 PexM rocryna:
_ P I'AY,2019. - https://e.lanbook.com/book/139223
HUs: yueOHoe mocobue [Dnek- 96
TPOHHBIN pecypc]| '
MemukoB A.B. Bourorpan :
Teopust HaIEKHOCTH DIEKTPO- .
6 7 (6) cHabXeHus: yueOHoe mocoodue Boarrorpazckui 1-3 PexM pocryna:
- YHCor I'AvY, 2018. — https://e.lanbook.com/book/119925
[D11eKTpOHHBIN pecypc] ’4
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Ne Tox Hcnons3yercs Komnyectso
Ne |cemectpa IPU U3yYCHHUH SK3EMIUISIPOB
ABTOpBI HanmenoBanue U MECTO
o\ | ouH. (3a- pasiesnos B Ha
OYH) HBAAHI (Momyeit) ouonmoTexe Kadeape
XOpoJIbCKUI Pocr.-na-
1 7 (6) B.A. HanexxHoctb 351eKTpo- Hony: Tep- 1-3 165 i
Tapanos CHaOKeHUs pa-IIpuHr,
M.A. 2007
Hanexunocts amektpo- | HoBocOupck
2 7 (6) CekperapeB | cHaOxeHus : yuyeOHOE 1Mo- HITY, 1-3 . BemHM JocTyIa: _
I0.A. cobue [DIIeKTPOHHBIN 2010. - 105 http://biblioclub.ru/index.php?page=book&id=228760
pecypc]. C.
HanexHnocTts 351eKTpOo- CaHkKT-
3 7 (6) Magi(/lb.eeB CHCafg; ZH;;' cy;:?gi;?-o_ g:;:f) g(})’gz 1-2 Pexxum noctyma: https://e.lanbook.com/book/404891
TPOHHBIN pecypc]. — 368 c.
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5.3. ba3pl JaHHBIX, HH(POPMAIMOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTEMbI
u Apyrue UHTEepHET-pecypchl

HNHuTepHer pecypcsl

1. VYuuBepcurerckas  OuOIMOTEKa  OHJAWH.  DJCKTPOHHO-OMONMOTEYHass  cuUcTeMa  —
https://biblioclub.ru/

2. U3narensctBo Jlanb. DinekTpoHHO-0MOIMOTEYHAast cucTeMa.— https://e.lanbook.com/

3. Hayunas snextponnas oubnmuoreka eLIBRARY.RU — http://elibrary.ru

4. llentpanbHas OubIHOTEKA 00pa3oBaTeabHBIX pecypcoB Munoopuayku P®. www.edulib.ru.

5. DnekrponHas uHpopMaoHHas o0pa3oBaTesibHas cpea HHCTUTyTa https://aunu.pd/

HNudopMmanuoHHbIE CIPABOYHBbIE CHCTEMBI U 0a3bI JAHHBIX

1. baza pmanabix «ProQuest Agricultural and Environmental Science Collectiony —
http://www.gpntb.ru

2. baza nansbIX u3narenbctBa Springer Nature «Poccuiickuii (oHI (yHIaMEHTAIBHBIX HCCIICI0BA-
Hui» — http://www.rfbr.ru.

3. udopManmonHblii opTal «HEpreTuka 1 MpOMBIIUICHHOCTh Poccumy - http://Mww.eprussia.ru/

4. IleHTpasibHBIH JIEKTPOTEXHUYECKUI opTai - https://elektroportal.ru/page/5

NudopMmanoHHbIe TEXHOJIOTHH

DnekTpoHHas HHPOPMAIMOHHAS 00pa30BaTeIbHAS CPe/ia MHCTUTYTA 00SCTICUnBaET JOCTYII K y4e0-
HBIM TUIaHAM, PAa0OYHMM MTPOrpaMMaM JUCIUILUIMH (MOJYJICH ), pOrpaMMaM MPaKTHK, SJIEKTPOHHBIM
y4eOHBIM U3JIAaHHSIM U 3JICKTPOHHBIM 00pa30BaTeIbHBIM pecypcaM, yKazaHHBIM B pabouux mporpam-
Max JMCUUILUIMH (MOJyJIeH ), MporpaMMax MpakTHK; GOpMUPOBaHKE AIEKTPOHHOTO OPTHOIHO 00y-
YaOLIEroCs, B TOM YHCJIe COXPAHEHHUE ero padoT U OLEHOK 3a 3T paboThl. [IpeaycMoTpeHa BO3MOK-
HOCTb B3aHMOIICI>'ICTBI/I$[ CTYACHTOB 1 HpeHO[[aBaTeJIeﬁ MoCpCaACTBOM TEXHOJIOTHH 110 NECPECHIIKEC U
MIOJTYYCHHUIO DJICKTPOHHBIX COOOIICHHIA.

5.4 TIporpaMmMHoOe ofecnieyeHne yueOHOTo mpoiecca
LibreOffice;
AckoH Kowmrac 14.


https://biblioclub.ru/
https://e.lanbook.com/
http://elibrary.ru/
http://www.edulib.ru/
https://ачии.рф/
http://www.gpntb.ru/
http://www.rfbr.ru/
http://www.eprussia.ru/
https://elektroportal.ru/page/5
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5.5. llepeuenb yueOHO-MeTOAUYECKOT0 O0eceYeHHs IJIsl CAMOCTOATEbHOMI
padoThI 00y4arOIUXCs

No TI'oogn
Ne Bun camocrtos-
ceMecT- . ABTOpBI HaumenoBanwue MECTO
n\i TEJIBbHOM paboThI
pa U3JIaHUS
1? (;IIZFT?/ITII(;BCII(c?;\(/I Xopoibekui B.51. Hanexnocts 351ekTpo- 2007
1 7 (6) P . Tapanos M.A. A P Pocr.-na-Jlony
3aHSATHUSM, PEii- CHaOXeHUs
Teppa-1Ipunt
TUHTaM
IToxroroBska k Xopoasckuii B.S. IEKThOSHEDrETHKA 2010
2 7 (6) 3a4eTy, MOJIr. Tapano M.A. P P BIIO AUT'AA
VYyeOHoe nocobue
pedepara, [llemsaxkun B.H. 3epHorpa
HonroroBka K BKEOTHHKOB W.H., | Hanexmocts amextpo- Crasporion:
3 | 76) | 1a CZMEC(TPO;T MA.,, cHaOieHi [Snek- | oAy 018,
) . [llapuros UK., TPOHHBIN pecypc]: 64 ¢
H3y4CHHUC Annxyes C.B. ydeOHoe nocoodue. '
[ToaroroBka K Cexpetapes 10.A. | HanexHocTb 35eKTDPO-
3auery, pedepa- cHa0xeHus: yueOHoe HoBocuOunck :
4 7 (6) TA. CAMOCTOST nocobue [D1eKTPOH- HI'TY. 2010. -
’ ' HBIN pecypc]. - 105 c.

HU3YUCHHUC
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6. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM JUCITATLINHBI

HaumeHoBaHMe crienMalIbHBIX TOMEIEHUH U T10-
MEILEHUH JUI CAMOCTOSITEIbHOW PabOTHI

OcHaIlEHHOCTH ClIeLUaIbHbBIX TOMEILEHUN U
MTOMEIICHUH JIJIs1 CAMOCTOSITEbHOM paboThI

1-324. Ayautopus IS JEKIIMOHHBIX, CEMHHAp-
CKHUX, IPAKTUYECKUX 3aHATHA M KOHCYJbTALUU.
Aynutopus i TEKYIIEro KOHTPOJIST U MPOMEXKY-
TOYHOH arrecranuu. JlabopaTopus 3JIeKTpOoCcHAO0-
JKCHHS.

347740, PocToBckas 00i1., 3epHOTpaJACKHiA paiioH,
r. 3epHorpa, yia. uM. Jlenuna, nom Nel9.

MynpTUMEAUHHBIA ~ TPOCKTOP  NEPEHOCHOMH
BenQ PB2250, wnoyroyxk ACER Aspire
3692WLMi.

[TnakaTHOE X0351HcTBO. CTOINBI, CTYNbBS, JOCKA Me-
soBag. ITocagounbeix mect 18.

2-252. UuTanpHBIN 3a1 U1 CAMOCTOATEIILHON pa-
0OTHI.

347740, PocroBckas 00i., 3epHOrpaJCKuii paiioH,
r. 3epHorpan, yi. CoBerckas, qom Ne28/30.

TlocagouHbIX MeCT 5 I CaMOCTOSATEILHOU
paboThl, OOBEAMHEHHBIX B JIOKAJIBHYIO CETh C
BBIXOJIOM B ceTh Internet.

Cucremusiii 6mox Corei3 3,06 I'rp , 2Gb,
250GbHDD - 5 mrr. monutop Phillips 2205- 5
T, mpuaTep EpsonLX-1170

2-1706. DACKTPOHHBIA YUTAIBHBIA 3aJ1 JUIS CaMo-
CTOSITEIILHOM PabOTHI.

347740, PocroBckas 00i., 3epHOrpaJCKuil paiioH,
r. 3epHorpan, yi. CoBerckas, mom Ne28/30.

ITocagounbix MecT 10 mg caMOCTOSITEIbHOM
paboThl, OOBEIUHEHHBIX B JIOKAJIBHYIO CETh C
BBIXOJIOM B ceTh Internet.

Cucremusiii 0110k C2,8I'rr, 1 GB, 80 GBHDD
— 1 mr.Cucremusiii 6110k C2,8I'r, 512 MB, 80
GBHDD - 9 mrr.

MonuTtop Samsung 920NW — 10 mur.
Kommyratop Dlink — 1 mir.

Cxkanep EPSON — 1 mT.
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7. METOAUYECKHUE YKA3AHUS JJISA OBYYAIOLLIUXCSI IO

OCBOEHMIO YUYEBHOM JUCHUILJIMHBI (MOLY.J15T)

VYkazanus 1o BuAaM y9eOHBIX 3aHSATUH MPUBEICHBI B BUJE TAOIHIIBI

Bun yuebHbIX
3aHSATUN

OpI‘aHI/I3 anusd JCATCIbHOCTH CTYACHTA

1

2

Jlexuus

Hamnncanue KOHCIIEKTa JEKIUM: KPATKO, CXEMAaTUYHO, ITOCJIEI0BATEIBHO
(UKCHpPOBATh OCHOBHBIE TIOJIOKEHUS, BBIBOBI, POPMYTHUPOBKH,
0000111eHNS; TOMEYaTh Ba)KHbIE MBICIIH, BBIJIEISATH KIFOUYEBHIE CIIOBA,
TepMmuHbl. [IpoBepka TEpMUHOB, TOHATHN C IOMOILBIO SHIHUKIONEAUH,
CJIOBapel, CIPaBOYHHUKOB C BBIIUChIBAHUEM TOJKOBAHUH B TETPA/Ib.
O003HAYUTH BOMPOCH], TEPMUHBI, MAaTepUaJ, KOTOPBIA BHI3BHIBACT
TPYIHOCTH, IOMETUTH U MOMBITATHCS HAUTU OTBET B PEKOMEHAYEMOM
mutepatype. Eciau camocToaTenbHO He yaaeTcst pa3o0opaThCsi B MaTepuae,
HE00X0uMO c(hOpMyYIUPOBATh BOIIPOC U 3a7aTh MPEMOJaBATEIIO Ha
KOHCYJIbTAIIMH, Ha MIPAKTHYECKOM 3aHSATUU. Y JCIIUTh BHUMAHUE
CJIETYIOIIMM MOHSITHUSIM: OTKa3 (BUJIbL, TUIIBI), BEPOSITHOCTH OE30TKA3HOM

paboThl, HapaboTKa Ha (J10) 0TKa3a, HHTCHCHBHOCTH OTKA30B H JIp.

[IpaxkTrueckue
3aHATUA

PaGota ¢ KOHCTIEKTOM JIEKIUii, pelIeHne TUIIOBBIX 3a/1a4 110 METOIHKE,
PacCMOTPEHHOM Ha 3aHATUAX, IPOCMOTP PEKOMEHIyEMOM JINTEpaTyphl,
paboTa c HOpMaTHBHOM JIUTEPATYpOil; BEITIOIHEHUE pedepaTta. Ha 3ansTun
CTYJIEHT JOJI)KEH UMETh KaJIbKYJISATOP U BBIIOIHATH BCE pacCMaTpUBaEMbIe
pacdeTsl CaMOCTOSTENIBHO. BHEayTMTOPHBIE BpEMsI CAaMOCTOSITENIBHO PELIaTh
TUIIOBBIE 33J]a4H, PACCMOTPEHHBIE B ayAUTOPUU B TOM YHCJIIE C
WCIIOIb30BaHueM nporpammuoro odecneuenus Ha [IK. [lepen peiitunrom
CaMOCTOATEJIbHO PelliaTh TUIIOBbIE 3314l K COOTBETCTBYIOIIEMY PEUTHHTY.

Petitunrl,
Peiitunr 2

3HaKOMCTBO C OCHOBHOM U HOHOHHHTCHBHOP’I J'II/ITepaTypOI\/’I, BKJIO4Yas
CIIPaBOYHLIC U3 JaHNA, 3apy6e>1<Hme HCTOYHUKH, KOHCIICKT OCHOBHBIX
HOHO)KGHHﬁ, TCPMHUHOB, CBCHCHHﬁ, Tpe6y}01unxc;1 JJIA 3allOMHMHaHUA 1
SABIAOIIMXCA OCHOBOIIOJIArarommMu B 3TO# TeMe. Permenne TUITOBEIX 3aga4
K peP’ITHHFaM 110 MCTOJUKE, paCCMOTpeHHOﬁ Ha 3aHATHAX.

Pedepar

[TonrotoBky pedepara cienyer HauaTh ¢ U3yUYEHUS] HAYyYHOU, y4eOHOH,
HOPMAaTUBHOM U Apyroil nuteparypsl. [Ipoussectu oT60p HEOOXOAUMOTO

MaTepuaia, WIUTIoCTpaliii, HOpMAaTUBHBIX yka3zaHui. Pa3paboTarh KoHIEN-

LU0 pedepaTta U COCTAaBUTh IPUMEPHOE OIJIaBJICHUE, BbIACIUB IJIaBHbIE
MOMEHTBHI JIJIs1 pacKpbITHs BEIOpaHHOM TeMbl. CPOpMyINpPOBaTh OCHOBHBIE

BBIBOJbI. Pa3pa60TaTL TCKCTOBYIO YaCTb CO CChIJIKAMHU Ha MCIIOJIb30BAHHBIC

UCTOYHUKHU. PexomenayeTcst 0opMUTD CI1ali]Ibl 110 MPEJIOKEHHON TeMe U
npeacTaBuTh pedepat B popme npeseHTanuu. MHCTpyKus mno
BBITIOJTHEHUIO TpeOOBaHM K opopMiieHUI0 pedepara u3noxeHa B
METOJINYECKUX YKA3aHUAX IO JUCLMILIMHE.

IToaroroBka k
3aueTy

ITpu moaroToBKE K 3a4eTy HEOOXOAMMO OPUEHTHPOBATHCS HA KOHCTIEKTHI
JIEKIIHH, pEKOMEHIYEMYIO JINTEPATYPY, PELICHHE TUIOBBIX 3a]1a4, IpOpa-

60TI(y KOHTPOJIbHBIX BOIIPOCOB M ApP.
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Hpuiioxenne 2

JIner nepeyrBep:xaennst paéoydeii nporpaMmbl y4eOHOM 1M CUMIIIMHbBI

Pabouas nporpamma:

127318% 110207 11 oJS 1001 €)X ¥k ) S

0 71 0 141131 (0T ) PP
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