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Hanpasaenne noarotosku 13.03.02 «DnekTpodHepreTHka 1 3IeKTPOTEXHAKA»

ITpoduas/nporpamma «neKTpocHAOKEHHEN

Ksanndukauus BeinyckHuka fakaiasp
Mopma obyuenns 04Hag, 3a04Ha
®akynerer UHPOPMAUHOHHBIX TEXHOJIOIHH

Kadenpa-pazpaborunk paboyeli nporpaMMbl DIEKTPOTEXHUKH U

aHeproofecneyeHus NpeanpUATHii

Kype 3, cemectp 6 — o4HOe OTACNCHHE
Kype 3, ceMectp 6 — 3a04HOe oTaelieHHe
Kype 3, cemectp 6 — 04HO-3a04HOE OTIEIEHHE

Ouno-3309H0€
Ounoe oTaeaeane | 3aouunoe oraejaeHne i
Haumenonanne 3ansarus UTieNeENe
Sakia 3avcTHbIC Maiei 3auerunie TR JaueTHnie
EAHHHIILI CAHHHULI CAMHNULI
Jlekumn 36 | 8 0,22 18 0.5
I Ipaktuyeckne 3anaTus 36 0.5 10 0,27 18 0,5
JlaGoparopusie 3ausTus 18 | 4 0,11 9 0,25
Koepont 36 | 12 033 45 125
_caMocToATeNLHO# paboTh
CamocTosTennHas pabora 54 1,5 173 4,802 81 2,25
Fxaamen, | DxzameH, | Dkzamen. | IkiameH, | Ix3ameH, | IKk3ameH,
dopma arrecTaunu Kypecosoii | Kypcosoii | Kypcoeoit | Kypcosoit | Kypcosoi | Kypcogoii
(4achl Ha KOHTPOJIb) NpoeKT NPoeKT NpPOeKT NpoeKT NpoeKT NPOEKT
36 | 9 0,25 45 1,25
Beero 216 6 216 6 216 6

Huxuexamcx 2020 r.




Pabouas nporpaMma cocraslieHa ¢ yuetom tpebosaniii MeepaibHOTO
rOCYAapCTBEHHOr0 00pa3oBaTeNbHOTO CTAHAAPTA BbICIIEro 00pa3oBaHus
(Ne 144 ot 28.02.2018 r.)

no HanpaeiaeHuo 13.03.02 «Dne PHEPreTHKA M JEKTPOTEXHHKA »

Ha OCHOBaHHM yueOHOro nnaxHa Habopa obyuarommxcs (2019 r.).

PaspaboTuuK nporpaMmei: 2 /7

,ﬂogem

(I0ARHOCTS)

_E.H_.Fﬂt_lvp_am
(D HO)

Pabouas nporpamma paccmMoTpeHa H  onoOpeHa Ha 3acefaHMH  Kadenpsl
INEKTPOTEXHUKH H IHeprooOecrieveHus MpeanpusTHi, nporokon or 15 HioHA
2020 r. Ne 9

3as. kalpenpoii ﬂ/ E. B. Tymaesa
(n Ch) (D.H.0.)

YTBEPXJAEHO

Havaneuux YMY 4 At ~ H.W. Hukudoposa

T (NOanHee) (DHO.)



1. Ilenu oceoenus oucuuniunsl

Huctumuinaa  «OnekTpocHaOXKeHUe»  JIOJDKHAa  00€CTeuuTh  TOJy4YCeHHE
CTYJICHTAaMH 3HAHWW 10 BOMNPOCAM NPOCKTUPOBAHUS U OSKCIUIyaTAlMHd CHUCTEM
AJIEKTPOCHAOXKEHUS MPOMBIIIICHHBIX MPEIPUITHI.

2. Mecmo oucyunaunst 6 cmpykmype OOIl BO

Huctumuaa «31eKTpocHadx)eHue» oTHocutcs K BapuatuBHOM dactu OOII u
dbopmupyer y OakanaBpoB o HaIPaBJICHUIO MOJATOTOBKHU
13.03.02«3neKTpodHEepreTHKa U AJICKTPOTEXHUKa»HA0Op 3HAHWH, YMEHUH, HAaBBIKOB
Y KOMITETEHIIHM.

JIJis yCHenHoro OCBOSHHUSI NUCIMIUIMHBI «DJIEKTpOCHAOXKeHHe» OakanaBp IO
HanpaBieHuto 1oArotoBku 13.03.02«DnekTpod’HepreTuka H - JIEKTPOTEXHHUKA
JIOTHKEH OCBOMTH MaTepHall MPEIIeCTBYIONINX JUCIIUILTNH:

1) B1.0.23 «TeopeTndeckne OCHOBBI IIEKTPOTCXHUKUY,

2) B1.0.22 «OneKTpoTeXHUIEeCKOe U KOHCTPYKITMOHHOE MaTePHAIIOBEICHHEY,

3) Bb1.0.27 «MHopMaIlimoHHO-U3MEPHUTEIbHAS TEXHUKA,;

4) B1.B.06 «[IpreMHUKH W TIOTPEOMTEIH DJICKTPUYCCKON HSHEPIHH CUCTEM
AIEKTPOCHAOKEHUS;

5) B1.0.26«DnekTpuyecKue 1 3JISKTPOHHBIC alllapaThby.

3HaHusl, MOJTYUYEHHbIC MPU U3YUYEHUHN TUCIUIUINHBI « IEKTPOCHAOKEHUE) MOTYT
OBITh MCITOJIH30BAHBI TP U3YUYCHHUH CIICTYIONTUX TUCITUTUINH:

1) B1.B.08 «Peneiinas 3ammra W aBTOMATH3AIHS AJICKTPOIHEPTETUUCCKUX
CUCTEMY;

2) B1.B.10 «CucreMbl 3JCKTPOCHA0KEHUS TOPOJOB M TMPOMBIIIICHHBIX
MIPEATPUATUI;

3) B1.B11 «Dkcmiyararusi CUCTEM JIEKTPOCHAOKCHHS.

3HaHMs, TTOYYCHHBIE TIPH M3YyUYECHUU AUCIHUILTUHBI « DJIEKTPOCHAOKEHUEHMOTYT
ObITh MCTOJB30BAaHBI MPH TMPOXOKIACHUW TPAKTUK U BBIMOIHEHUH BBITYCKHOM
KBATM(PUKAIIMOHHON PabOTHI.

3. Komnemenuyuu odyuaroujezocs, popmupyemoie 6 pe3yivmanie 0C60€HUA
OUCUUNTTUHDBL

[1K-1 - CrocobeH pa3pabarbiBaTh OTACIBbHBIC PA3eiibl MPOEKTa HAa PA3IUIHBIX
CTaAMSIX MPOCKTUPOBAHUS CHUCTEMbI JIEKTPOCHAOKEHUS U 0OPMIISITH TEXHUYECKYIO
JIOKYMEHTAITUIO.

WNHukaTopbl JOCTUKEHUS KOMIIETCHIINY:

1) TIK-1.1 - 3HaeT OCHOBHbIC HOPMBI, MPABUIIA U IMOJOKCHHS, UCIIOIb3yEMbIC
IPU IPOEKTUPOBAHUU CUCTEMBI AJIEKTPOCHAOKEHUS; KIIACCU(PUKAIINIO, KOHCTPYKITUH,
TEXHUYECKHUE XapaKTEPUCTUKU 000PY0BaHUS CUCTEMBI JIEKTPOCHAOKEHMUS;



2) TIK-1.2 - VYMeer TmpOBOAUTh TEXHUKO-DKOHOMHUYECKYIO  OICHKY
pa3paboTaHHON CHCTEMBI JIEKTPOCHAOKEHUS; UCTIOIB30BaTh TEOPETUICCKUE 3HAHMS
Ha MPAKTUKE MPU MPOCKTUPOBAHUU CHCTEMBI 3JIEKTPOCHAOXKEHNS;

3) TIK-1.3 - Bmageer 0a30BbIMH 3HaHUSAMH B  OOJACTH  CHUCTEM
AJIEKTPOCHAOKEHMS; HABBIKAMHU WCIIOJIB30BAHUS OCHOBHBIX METOJIOB pacyeTa IS
MPOEKTUPOBAHUS CUCTEM DJIEKTPOCHAOKEHUS.

B pe3ynvmame oceoenusn oucyuniunvl 00y4arOuuiicsa 001:4CeH:

3namw.

1) ocuoBubie TpeGoBanust ['OCToB, I[1YD, HOPMATUBHBIX PYKOBOISIIHX
MaTEpUAJIOB II0 IPOECKTUPOBAHMIO CUCTEM JUISl HPOU3BOJCTBA M PaCHpEACIICHHUS
ANIEKTPOIHEPTUH, OOECIEYEHUIO HAJEKHOIO0 M IKOHOMHYHOIO 3JIEKTPOCHAOKEHUS
noTpeouTenei;

2)  COBpPEMEHHBIE  METOIbl  pAacdyeToB  DJJCKTPUYECKHX  CeTed U
3JIEKTPOOOOPYIOBAHUS C YUETOM TEXHUUECKHX U SKOHOMUUYECKHUX TPeOOBaHMUIA;

3) MeToasl M cpejacTBa OOECHeUeHHs] HAIC)KHOCTH OSJCKTPOCHAOKEHUS U
KauecTBa JJIEKTPUUYECKOW SHEPIUH, PAIMOHATILHOIO MCIOJIb30BAHUS AIEKTPUUECKOM
SHEPIUU U CHUKEHUS €€ OTEeph Ha Nepeaavy,

4) cxeMbl, KOHCTPYKTUBHOE BBINOJHEHUE M 3AIUUTHYIO aImapaTypy s CeTel
HarpsbkeHuem 1o 1 kB;

5) Ha3HauyeHUWEe U OCOOEHHOCTH »JJIEKTPUYECKUX CETe BHYTPU3aBOJCKOIO

AIEKTPOCHA0KEHUS HanpsbKeHueM Bbiie 1 kB.

Ymemo:

1) OlEHUTHh TEXHUYECKOE COCTOSIHUE W OINPEACIHTH IMEPCICKTUBBI Pa3BUTHS
CUCTEMBI 3JIEKTPOCHAOKEHUS TOTpeOUTeNeH;

2) BBITIOJHATH PACUEThI YJICKTPUICCKUX HATrPY30K, AIEKTPHUECKUX CETEH, TOKOB
KOPOTKHUX 3aMbIKAHWUW U 3aMbIKAHUI HA 3€MIIIO;

3) BBIOMpATH DICKTPUYUECKYIO amllaparypy U peledHyI 3allHuTy, CpPEeICTBa
oOecrieyeHnss HOPMATUBHOTO YPOBHSI HAJEKHOCTU AJIEKTPOCHAOKEHUS M KauecTBa
AIEKTPOIHEPTUH.

4) BpIOMpATH PEKUMbBI HEUTPAIIA PACTIPEACTUTENBHBIX JEKTPUUECKUX CETEH;

5) BBINOJNHATH pacyeTbl padouyMX U TMOCICABAPUHHBIX PEXKHMOB CXEM
3JIEKTPOCHAOKEHUS MTPEATIPHUATHS;

6) BBIMOJIHATH TEXHUKO-3KOHOMHYECKHE PACUETHl PA3IMYHbIX BAPUAHTOB CXEM
AIEKTPOCHAOKEHUS IPEANIPUSATHUS;

7) BBIIIOJIHATh CXEMbl BKJIIOYEHHS NPUOOPOB KOHTPOJSL M ydera
DIIEKTPOIHEPTUH.

Braoems:

1) OLIEHUTh TEXHHYECKOE COCTOSIHUE M ONPEICIUTHh IMEPCICKTUBBI Pa3BUTHS
CUCTEMBI 3JIEKTPOCHAOKEHUS TOTpeOUuTeNei;

2) BBINOJHITH pPAacYeThl DICKTPUYCCKUX HArpy30K, OSJICKTPUUYECKHX CETeH,
TOKOB KOPOTKHUX 3aMbIKaHUW U 3aMBIKAHUHN HA 3€MIIIO;



3) BBIOMpaTh AJIEKTPUYECKYIO amIaparypy M peleidHYI0 3amluTy, CpelcTBa
oOecrnieyeHrss HOPMATUBHOTO YPOBHSI HAJEKHOCTH 3JIEKTPOCHAOXKEHUS U KauecTBa
AJEKTPOIHEPIHH.

4) BBIOWpATH PEIKUMBI HEHTPAIIU PACTIPEICITUTEIBHBIX AIEKTPUICCKUX CETEH;

5) BBINOJHITH pacyeThl pabdO4YMX M IOCIICABAPUHWHBIX PEKHMOB CXEM
AIEKTPOCHA0KEHUS IPEANIPUATHUS;

6) BBINOJHITH TEXHUKO-YKOHOMUYECKHE PACUeThl PA3IMYHBIX BAPUAHTOB CXEM
3JIEKTPOCHAOKEHUS [TPEATIPUATHS;

7) BBINONHATH CXEMbl  BKIIOYCHHS TOPUOOPOB  KOHTPOJS W ydeTa
AJIEKTPOIHEPIHUH.

4, Cmpykmypa u cooepricanue OUuCyunIuHbvl
OO6mu1ast Tpy10EMKOCTb TUCHUILIUHBI JIJI1 OUHOTO OT/IEICHUSICOCTABISIETO3a4eTHBIX
enuHuIl,2164acos.
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1 2 3 4 5 6 7 8 9
ONEeKTPONPUEMHUKH U
norpeduTenu
KoHTponbsHbIe BOIPOCH
1 3JIEKTPO3HEPTUH. YPOBHU | 6 1 - - - -
K 9K3aMeHY
CUCTEMBI
AJIEKTPOCHA0KEHUSI.
O60011eHHast CTPYKTypa
H PYKIYP KoHnTponbsHble BOIPOCH
2 CHCTEMBI 6 1 - - - 6
K 9K3aMeHY
AJICKTPOCHAOKCHIS
CxemHble pelieHns
3JIEMEHTOB CUCTEMBI
KonTtponbsHble BOIPOCH
3 | anekTpocHaOXeHUs, UX 6 3 - - - 6
K 9K3aMeHY
KOHCTPYKTUBHOE
BBINIOJIHEHUE
KonTposasHbIE BOIPOCKH
4 DJIeKTpUYeCcKUe Harpy3Ku 6 3 6 - 8 6 K 9K3aMeHY, PacueTHO-
rpadudeckas pabora
5 BrI00Op 371€MEHTOB CHCTEMBI 6 4 6 ) i 6 KoHTpoJibHBIE BOIIPOCHI
JNEKTPOCHAOKECHUS K 9K3aMeHY




1 2 3 4 5 6 7 8 9
6 Pacuer TOKOB KOpPOTKOTO 6 2 4 6 KoHTposbHBIE BOIPOCH
3aMBIKaHUsI K 9K3aMeHY
7 KoMneHcanus peak THBHBIX 6 4 2 4 6 KoHTpOoBHbIE BOIPOCHI
Harpy3ok K DK3aMEeHY, TECTHI
. KoHTpoibHbIE BOITPOCHI
8 Pexxumbl HeltTpanu 6 5 - 8 - 2 P P
K 9K3aMEHY, TeCTHI
9 KavecTBo anexkTpuieckoi 6 6 6 6 KoHTpouibHBIE BOIIPOCHI
SHEPruu K DK3aMEHY, TeCThI
10 PexxuMebl paboTBI CHCTEMBI 6 2 8 6 7 KoHTpOoBHbIE BOIPOCHI
JIEKTPOCHA0KEHHS K 9K3aMEeHY, TeCThI
KoHnTponbsHbie BOIPOCH
OHeprocOepexeHue Ha K SK3AMEIY. DACUETHO
11 | DpOMBIIIICHHBIX 6 5 4 - 10 3 Y P
rpadudeckas padboTa,
NpeINpHATHAX
TECTBI
. 3amuTa KypcoBOTo
12 | KypcoBoii npoekt 6 18 18 " P
IPOEKTA
Hroro 6 36 36 18 36 54
®dopma aTTecTanuu DK3aMeH
(Jacel Ha KOHTPOJIb) 36

OO6mr1ast TpyI0EMKOCTh TUCITATIINHBI JIJIS1 3a09HOTO OTACICHUSICOCTABIISET 63a4eTHBIX
equHuL, 21641acos.
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1 2 3 4 5 6 7 8 9
DIIEeKTPOTIPUEMHHUKH 1
moTpeOnuTe TN
KOHTpOJ'ILHLIe BOIPOCHI
1 | anexTposHepruu. YpoBHH | 6 - - - - 7
K DK3aMEHY
CHCTEMBI
SJIEKTPOCHA0KEHUSI.
O06001IeHHast CTPYKTypa
H pyK yp KOHTpOJ'ILHLIe BOIPOCHI
2 CHUCTEMBI 6 - - - - 10
K DK3aMEHY
INEKTPOCHAOKEHHSI
CxeMHEbIE penieHus
3JIEMEHTOB CHUCTEMBI
KOHTpOJ'ILHLIe BOIPOCHI
3 3JIEKTPOCHAOKEHHSI, UX 6 - - - - 15
K DK3aMEHY
KOHCTPYKTHBHOE
BBITIOJTHCHUEC




1 2 3 4 5 6 7 8 9
KoHTponbsHBIE BOIIPOCH!
4 DJeKTpUYeCcKUe HArpy3Ku 6 2 2 - - 15 | x ok3ameny,
KOHTpOJIbHAS paboTa
5 BrI100p 351€eMEHTOB CHUCTEMBI 6 4 6 ) ) 24 KoHTposnsHBIE BOIPOCH
NIEKTPOCHA0KEHHSI K DK3aMEHY
6 Pacuet TokoB KOpOTKOTO 6 ) ) ) ) 14 KonTtponbsHbie BOpoCh
3aMBIKaHHS K DK3aMeHy
7 KommneHcanus peakTHBHBIX 6 2 2 4 i 20 KoHTponbHBIE BOIIPOCH
Harpy3ok K DK3aMEHY, TECTBI
8 PesxuMbI HefTpay 6 ) ) ) i 10 KonTponsHbIE BOIPOCH!
K DK3aMEHY, TECTHI
9 KavecTBo amekTpuieckoi 6 ) ) ) i 12 KoHTposbHBIE BOIPOCHI
SHEPTUH K 9K3aMEHY, TECTHI
KoHTponbHBIE BOIIPOCH
10 Pesxxumbl paboThl cUCTEMBI 6 ) ) ) 6 14 | ¥OK3aMeny,
3JIEKTPOCHA0KEHUS KOHTpOJIbHAs paboTa,
TECTBI
OHeprocOepekeHne Ha
11 | npombimeHmbix 6 ) ) ) ) 2 KoHTposnbsHBIE BOIIPOCH
HIpEATPHATHSX K 9K3aMEHY, TECThI
12 | KypcoBoii npoekT 6 6 30 3aupTa Kypeosoro
IpOEKTa
HWroro 6 8 10 4 12 173
®dopma aTTecTanun DK3aMeH
(Jacel Ha KOHTPOJIb) 9

OO6m1ast TpyI0eMKOCTh JTUCIUTIINHBI JIJI1 OYHO-3A0YHOTO OT/ICICHUSICOCTABISACT
63aueTHBIX enuHuIl, 216 yacos.

n/n

Pa3gen aucuMNIMHbBI

Cemectp

Buawbl yueoHoi padoTnl
(B yacax)

Jlekuuns

IIpakTnyeckoe
3aHATHE
JlabopaTopHblie
padoThI
KPC

CPC

(V)

OueHouyHbIe CpeacTBA AJIs
NpOBe/IeHUsI MPOMEKYTOUHOI
aTTecTallMy Mo pa3jieaam

2

©

DJIeKTPONPUEMHUKHU
MOTpeOUTEH
JNEKTPOIHEPTHH. Y POBHU
CHCTEMBI
3JIEKTPOCHAOKEHUSI.

0,5

KoHTponsHbIE BOIIPOCH
K 9K3aMEHY

O6001eHHast CTPyKTypa
CHCTEMBI
3JIEKTPOCHAOKCHIIS

0,5

KoHTposbsHBIE BOIIPOCH
K 9K3aMEHY

CxeMHbIE PCHICHUA

KoHTponbsHbIe BOIPOCHI




3JIEMEHTOB CUCTEMBI K DK3aMEHY
3JIEKTPOCHA0KEHUS, UX
KOHCTPYKTHBHOE
BBITIOJIHEHNE
KoHTpOoBEHBIE BOIPOCH
4 OneKTpuYecKue Harpy3Ku 6 2 2 - 17 9 K 9K3aMEHY, paCueTHO-
rpaduyeckas pabora
5 BbI6Op 271€MEHTOB CHCTEMBI 6 2 2 ) i 9 KoHTponbHbIE BOIPOCHI
ANEKTPOCHAOKEHUSI K 3K3aMEHY
1 2 3 4 5 6 7 8 9
6 Pacyer TOKOB KOPOTKOTO 6 2 2 ) i 9 KoHTpoBHBIE BOIPOCH
3aMbIKaHUsI K DK3aMEHY
7 Komnencarus peakTHBHBIX 6 2 2 4 ) 9 KonTponsHbIE BOIIPOCH!
Harpy3oK K 9K3aMEHY, TeCThI
8 PexwmMe! HeliTpanm 6 2 - 5 - 5 KonposHzie Bonpocs:
K OK3aMCHY, TCCThI
9 KauecTBo amekTpudeckoit 6 2 2 ) i 9 KoHTpobHbIE BOIPOCHI
9HEPrHU K 9K3aMEHY, TECTHI
10 PexwmMbl paboThI CHCTEMBI 6 1 4 ) ) 7 KoHTponbsHbIe BOIPOCH
IEKTPOCHAOKEHUSI K 9K3aMEHY, TeCThI
DHeprocepemern e Ha KoHnTponsHbIE BOIIPOCH
11 | DpOMBIIITIEHHBIX 6 2 4 - 19 6 K DKSAMCHY, PactieTHO-
rpadudeckas pabora,
OPEINPHATHIX oo
12 | Kypcosoii mpoekt 6 18 18 3auuTa kypcosoro
poeKTa
HUroro 6 18 18 9 45 81
dopma aTTecTanuu OK3aMeH
(4achl Ha KOHTPOJIb) 36
5. Cooepirrcanue N1eKYUOHHBIX 3AHAMUI RO MeMaM
Jns 0uHOrO OTNIENIeHUS
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DIIEKTPOTIPUEMHHK ONEeKTPOTIPUEMHHK | DJIEKTPONPHUEMHHUKH u
U ¥ IOTpeOuTenn Y ¥ IOTpeOUTENN MOTPEOUTENH DIEKTPOIHEPTUH, UX IK-1.1
1 | a;mexTposHeprum. 1 3JIEKTPOIHEPTUH. KJIaCCU(UKAIMSA. YPOBHU CHCTEMBI IK-1.2
YPpOBHHU CUCTEMBI YPpOBHU CUCTEMBI ANIEKTPOCHAOXKEHUSI. IK-1.3
AJIEKTPOCHAOKEHUS DJIEKTPOCHAOKCHIS




5

O6006menHas
CTPYKTypa
CHCTEMBI
3IIEKTPOCHAOKEHHS

O060061IeHHAas
CTPYKTYpa CHCTEMBI
ANEKTPOCHAOKEHUS

O6o01IeHHast CTPYKTypa CHCTEMBI
AJIIEKTPOCHAOKCHUS. Ponn
pacupeneNuTeNbHBIX IIYHKTOB B
pacnpeneuTeNbHBIX CceTsX,
npeBoBuaHasg  cTpykrypa COC.
TpeOoBaHus, npeabsIBISCMbIE K
CHUCTEMaM DJICKTPOCHAOKEHUS

[IK-1.1
[K-1.2
IK-1.3

CxeMHBIE pelIeHHS
3JIEMEHTOB
CHCTEMBI
3JIEKTPOCHAOKEHHS
, UX
KOHCTPYKTHUBHOE
BBITIOJTHCHNE

CxemHbIE peneHns
3JIEMEHTOB
CHCTEMBI
3NIEKTPOCHAOKEHHS
, X
KOHCTPYKTUBHOE
BBITIOJTHEHHE

HeHTp 3HEKTPUYECKOrO MUTAHUS.
I'naBHas IIOHU3HUTEIbHAS
MOJCTAHIIMS. LlenTpanbHblii
pacnpenenuTenbHbId ITYHKT.
BricokoBoabTHAS
pactpeienuTenbHas CETbh.
TpanchopmaTopHBIE — TOACTAHITHH
10/0,4 kB. Hu3zkoBoabTHBIC
pacnpenenuTenbHbIe CETH.
CunoBele cetd. (OCBETHTCILHBIC
CETH. KoncTpykTuBHOE
HUCIIOJTHEHHE ceTeil.
PacnipenenurensHble  MyHKTBI B
HBPC. PesepBupoBanue B ceTsax 110
1000 B

[K-1.1
IK-1.2
[K-1.3

DNeKTpUIECKHe
Harpy3Ku

DneKTpudecKue
Harpy3KH

I'padmkn smeKTpHUUECKUX HArpy30K, UX
YHCIIOBBIE XapaKTePUCTHUKH. MeTOmb
OIIpe/ieNICHUs IIEKTPUUECKUX
Harpy3ok. Meron  koadduuueHta
HCHOJB30BaHUS W Kod(dduimenta
MakcUMyMa (METOJ| YIOPSIOYCHHBIX
muarpamM).  Meton  ko3ddunmenra
cnpoca. MeToJ| yenbHbIX IIOTHOCTEH
Harpy3ok. MeTox y#enpHOro pacxofia
3JIEKTpO3HEpruu. Mertony  mpsiMOTo
pacuera TPYIIIIOBOTO rpaguka
Harpy3KH. Pacuer Harpy3Ku
JIEKTPUYECKOT0 OcBelleHus. Pacuer
Harpy3KH BBICOKOBOJIBTHBIX
QJIEKTPUYECKUX TPUEMHHUKOB. Pacuer
onHo(asHbIX  Harpy3ok. IIukoBble
Harpy3ku. OnpeneneHue pacueTHOro
JIOTOBOPHOT'O MaKCUMyMa.

[K-1.1
[K-1.2
[K-1.3

Bri6op 3nemeHTOB
CHUCTEMBI
AIEKTPOCHAOKEHUS

Br16op anmemMeHTOB
CHCTEMbI
3JIEKTPOCHAOKEHUS

OmneHka 4Yucila W MOIIHOCTH
TpaHcGOpPMaTOpPOB  TOJCTAHIIUH,
B])I60p MecTa nux YCTaHOBKH.
Br16op CEUCHUS JTUHAN
JNIEKTPOTIepPEIayH. Bri6op
JJIEKTPUICCKUX AMMapaToB.

[K-1.1
[K-1.2
MK-1.3

PacueTt TokKOB
KOPOTKOTO
3aMBIKaHHS

PacueT TokoB
KOPOTKOTO
3aMBIKaHUS

Kopotkoe 3aMbIKaHUE B
CUMMETPUYHON Tpex(aszHoi memnu
MPOMBIIIUIEHHOTO  TIPEATIPHUATHSL.
OmnpeneneHue 3HAYEHUH  TOKOB
KOpPOTKOTr'o 3aMbIKaHUA B
DJIEKTPOyCTaHOBKax Bhimie 1 KB.
KopoTkoe 3amMblkaHuMe B CeTAX
HanpspkeHueM a0 1 kB.

IK-1.1
[K-1.2
IK-1.3




1 2 4 5 6
[otpeburenn PEaKTUBHOM
MOIIIHOCTH. Uctounuku
pEaKTUBHOU MOIIIHOCTH.
Komnencarus Komnencanus IK-1.1
Komnencauus PEaKTHUBHBIX
7 | peakTUBHBIX pPEaKTUBHBIX [K-1.2
Harpy3okx B cucreMe
Harpy3ok Harpy3oK IK-1.3
anekTpocHaOkeHus. Cxembl |
KOHCTPYKLIMU KOHJICHCATOPHBIX
YCTaHOBOK.
HexkomnencupoBaHHas  ceTb  C
M30JIMPOBAHHON HEUTpabIo.
KomnencupoBannas cerb. CeTb C MK-1.1
8 | Pexumsl HelTpanu PexxuMer HeTpanu [IIyX03a3¢MIIEHHOU HEUTPAasbIo. MNK-1.2
Cetb ¢ 3(p(EeKTUBHO 3a3eMIIEHHOM IK-1.3
HelTpanpio. CeThb ¢ PE3NCTUBHBIM
3a3eMJICHUEM HEeUTpau.
Hopmbl KkauecTBa 3IIEKTPUYECKON
SHEPrUM U 00J1aCTh UX MPUMCHCHHS
B CHCTEME DJICKTPOCHAOKCHWS.
OTKIIOHEHUS u KoseOaHus
HaIpsKEHUS.
HecunyconnanbHOCTh u
HECUMMETpPUS HaTPsHKCHIS.
KauectBo KauectBo IK-1.1
N . OTKIIOHEHWE 4YacTOTHI, TPOBANI U
9 3IEKTPUUYECKON 3JIEKTPUUECKOU I1K-1.2
HMMITyJIbC HampsbkeHusl. BpeMeHHoe
SHEPIUn SHEPIUH IK-1.3
nepeHanpspkenue.  [lpuumabsl U
HMCTOYHUKHI HapylIIeHUs
HoKasareJiei KauecTBa
aneKTpudeckoit sHeprun. CrocoOsl
u TEXHUYECKUE cpencTaa
MOBBIILIECHUSA KadecTBa
BIEKTPUUECKON SHEPTHUU.
[ToTpebuTenn u
AIIEKTPOCHA0KAFOTITAs
opranuzauug. HopMmbel pacxona
JJIEKTPOAHEPTUM O  YPOBHAM
Pesxumer paboThr Pexwmel paboThl npoussonctsa.  TIporHO3HpOBaHHe TIK-1.1
10 | cuctemsr CUCTEMBI P ) P P IK-1.2
3NEKTPONIOTPEOIECHUS.
ANIEKTPOCHAOKEHUS AEKTPOCHAOKECHUS IK-1.3
Ilenonormueckoe  BIUSHHUE  Ha

AJICKTPOITOTpeOICHIE
MPeNNpUATAN. YIeT MOTpedIseMoi
9JIEKTPUYECKON 3HEPIUu.
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1 2 3 4 5 6
OcHOBHBIE HaIpaBJIEHUS
sHeprocoepexenus. [IpuHIUTIEI U
JTaITbI BHEJIPCHHUS CUCTEMBI
SHEPrOMEHEKMCHTA.
DHepreTuvecKue 0aaHChlI.
KommuiekcHebrit TTOJIXOJ K
DHeprocOepexeHu COKPAIICHIIO
DHeprocOepexeHne o Ha AIIEKTPOTIOTPEOICHUSI. MK-1.1
11 | Ha mPOMBIIUICHHBIX 5 CoBepIiieHCTBOBaHNE paboTHI MK-1.2
MPOMBIIIIIICHHBIX
HPEIIPUATHIX OOIIETTPOMBIIIICHHBIX ~ CHCTEM U MK-1.3
MPEANIPUITHIX
000pyI0BaHUSI. [ToBbImcHUE
AKTUBHOCTU  3JIEKTPOCOEPEIKECHUS
MHOTOOTPACICBBIX
TEXHOJIOTHYECKUX  IPOIECCOB U
00opymoBaHHUS. [ToTepu
JJIEKTPOIHEPTHH B BIICKTPUYCCKUX
CeTSIX.
s 3a04HOTO OTAENEHHUS
ot ’=
T H
Ne Paznen ema = % 5
Yacel JIEKIIMOHHOT 0 Kparkoe conepxanue & =
n/m| JAUCHMINIMHBI == 2
3aHATHUA =T
S
1 2 3 4 5 6
I'paduiku SMEKTPUUYCCKUX HATPY30K,
WX YHCJIOBBIE  XapaKTCPUCTHKH.
Metonasnl OIlpeIeJICHUs
AJNIEKTPUYECKUX HArpy3ok. Merton
kod(urpieHTa MCIONB30BAHMUS U
KoadduirenTa MakcuMmyMma (MeToz
YIIOPSTOUEHHBIX JUarpamm).
Merton koaddunmenta cmpoca.
Meron  yaenabHBIX — IUIOTHOCTEM
1 DNeKTpudecKre 2 OnexTpudeckue Harpy3ox. MeTtox YIEJIBHOTO gii;
HATPY3KU Harpy3K# pacxoma aieKTposHeprum. MeTox [K-1.3

OpsIMOrO  pacdyeTa  IPYNIOBOrO
rpaduka Harpy3KkH. Pacuer
Harpy3ku JJIEKTPUIECKOT O
ocBemieHus.  Pacuer  Harpysku
BBICOKOBOJIBTHBIX ~ 3JIEKTPHUYECKUX
npreMHHUKOB. Pacuer onHodasHbIX
Harpy3ok. IIMKOBBIE  Harpyskw.
Onpenenenue  pacdyeTHOro u
JOTOBOPHOI'O MAaKCUMYyMa.
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1 2 3 4 5 6
OmneHka 4Yucila W MOIIHOCTH
TpaHchopMaTOpOB MOJCTaHLIMI
Be160p anemeHTOB Br10op siiemenTOB parchop P ’ [K-1.1
BEIOOD MecTa WX  YyCTaHOBKH.
2 | cucremsr 4 CUCTEMBI N I1K-1.2
Bri6op CeUeHUs JTMHAN
AEKTPOCHAOKEHUS 3JIEKTPOCHAOKEHUS IK-1.3
ANIEKTPOIIEPEIaUH. Bri6op
DIEKTPUUECKHUX allapaToB.
[ToTpebuTemn peaKkTUBHOU
MOIITHOCTH. Uctounnku
peaKTUBHOU MOIIHOCTH.
KommeHncamus Kommencars TIK-1.1
Kommnencanus PCaKTUBHBIX
3 | peakTHBHBIX 2 PEaKTHBHBIX IK-1.2
Harpy3ox B cucTeMe
Harpy3ok Harpy3ok IK-1.3
anekTpocHaOkeHus:. CxeMbl |
KOHCTPYKIINN KOH/ICHCATOPHBIX
YCTaHOBOK.
HJ’I?[ OYHO-3d04YHOT'O OTACIICHUA
2 =55
T SEZ
eMa =
Ne Paznen =)
Yacpl | JIEKIIHOHHOT'O KpaTtkoe conepxanue 22 5
n/n JUCIHUILIMHBbI =52
3aAHATHA N o S
=S 2
= =z
1 2 3 4 5 6
DNEeKTPONPUEMHHUK DJIEKTPONPUEMHHUK | DIEKTPONPUEMHUKU u
U ¥ IOTpeOuTenN Y ¥ TIOTpeOUTENN MOTPEOUTENH SIEKTPOIHEPTUH, UX MK-1.1
1 | 3HeKTpOosHEPrUu. 0,5 3EKTPOIHEPTUH. KJIaCCU(UKAIMSI. YPOBHU CHCTEMBI MK-1.2
VpOBHH CHCTEMBI VPOBHH CUCTEMBI | BJIEKTPOCHAOKEHHUSL. 1IK-1.3
AJIEKTPOCHAOKEHUS 3JIEKTPOCHAOKCHIIS
OO6o00mIeHHast CTPyKTypa CHUCTEMBI
ANIEKTPOCHAOXKEHUSI. Pons
O0600menHas
CTOVKIVDA O06001meHHas pacripeeuTeIbHBIX ~ IYHKTOB B MK-1.1
2 cnl?: zzM}gI) 0,5 CTPYKTYpa CUCTEMBI | paclpeNelIuTEIbHbBIX CeTsIX, IK-1.2
DIIEKTPOCHAOXKeHUs | apesoBuanas — crpykrypa COC. 1K-1.3
AIEKTPOCHAOKCHHS
TpeOGoBanus, upeabsSBIIEMbIE K
CUCTEMaM DIICKTPOCHAOKEHUS
LeHTp DIEKTPUUECKOTO THUTAHWS.
I'maBHas MMOHU3UTEIbHAS
OOJICTAHIIHS. LenTpanbHbIil
pacnpenenuTeNbHbIN ITyHKT.
CxeMHEbIE pelieHus CxewmHrle perieHust | BricokoBonbTHAs
DJIEMEHTOB 2JIEMEHTOB pacrmpenenuTenbHas CETb.
CHCTEMBI CHUCTEMBI TpanchopmaTopHble  MOACTAHITUN MK-1.1
3 | amekTpocHaOKEHUS 2 anexTpocHabxkenus | 10/0,4 kB. HuzkoBoNBETHEIE [K-1.2
, IX , IX pacnpenenuTeNbHbIe CeTH. IIK-1.3
KOHCTPYKTHBHOE KOHCTPYKTUBHOE CunoBele cetu. (OCBETUTETBHBIC
BBITIOJIHCHHE BBITIOJIHCHHE CETH. KouncrpyktusHOE
HCIIOJIHEHUE cereil.
PacmipenenurensHble  MyHKTHI B

HBPC. Pe3epBupoBanue B CETSIX 10
1000 B
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5

DNeKTpudecKre
Harpy3Kku

DnexTpuieckue
Harpys3Ku

I'paduku dneKTpUUECKUX HATPY30K, UX
YHCIIOBBIE XaPaKTEPUCTUKH. MeTOmbI
OTIpeNeTICHUS IEKTPUIECKUX
Harpy3ok. Meron  koadduimenTa
UCIOJb30BaHUsT ©  Ko3(dduiuenra
MakcuMyMma (METOJ YIOpS/I0OYEHHBIX
muarpamm).  Metoag  kodddunmenrta
crpoca. Metop yAenbHbIX INIOTHOCTEN
Harpy3ok. MeroJ y#enpHOTO pacxoja
JIEKTPOdHEpPrun.  Meroq  IpsSMOTO
pacuera TPYHIIOBOTO rpaduka
Harpy3KH. Pacuer Harpy3Kku
QNIEKTPUYECKOTO OCBelleHHs. Pacuer
Harpy3ku BBICOKOBOJIBTHBIX
UIEKTPUUECKUX IPUEMHUKOB. Pacuer
onHO(a3HBIX  Harpy3ok. IIWKoBble
Harpy3ku. OrnpeJeneHue pacueTHOro u
JIOTOBOPHOT'O MaKCUMyMa.

[K-1.1
[K-1.2
IK-1.3

Bribop anemenToB
CHCTEMBI
ANEKTPOCHA0KEHUS

Br16op anemeHTOB
CHCTEMBI
ANEKTPOCHAOKECHUS

Onenka 4Yuciia ¥ MOIIHOCTH
TpaHcOpPMaTOpPOB  TOJCTAHIIUH,
BEIOOp MecTa MX  YCTaHOBKH.
Bri6op CeUeHUs JTIMHUN
3JIEKTpOIEepEayu. Bri6op
JIEKTPUYECKHX aIlapaToB.

[K-1.1
[K-1.2
[K-1.3

PacueTt ToKOB
KOPOTKOTO
3aMBIKaHMS

PacueT ToxoB
KOPOTKOT'O
3aMBIKaHHSI

Kopotkoe 3aMbIKaHuE B
CUMMETPUYHOW TpexdazHoil uenu
MPOMBIIIUIEHHOTO  TIPEATIPHUSTHSL.
OmpeneneHrue 3HAYCHWHA  TOKOB
KOPOTKOTO 3aMBIKaHUS B
3JIEKTpOyCcTaHOBKax Beimie 1 KB.
Kopotkoe 3amplkanue B ceTiX
HanpspbkeHueMm 110 1 kB.

[K-1.1
[K-1.2
IK-1.3

Komnencanus
PEaKTUBHBIX
Harpy3ok

KoMmneHcanus
PEaKTUBHBIX
Harpy3ok

[ToTpebuTemn peaKkTHUBHOU
MOIITHOCTH. Uctounnku
pEaKTUBHOU MOIIIHOCTH.
Kommnencammst PCaKTUBHBIX
Harpy3oK B cUCTEME
anekTpocHaOkeHus . Cxembl W
KOHCTPYKIIUU KOH/ICHCATOPHBIX
YCTaHOBOK.

[K-1.1
[K-1.2
[K-1.3

Pexxumbl HelTpanu

Pexxumebl HelTpanu

HexkomneHncupoBaHHas  ceTb  C
HU30JIMPOBAHHOM HEUTpaJIbIO.
KomnencupoBannas cetb. CeTb C
[IIyX03a3eMJICHHOH HEUTpabIo.
Cetb ¢ 3(h(hEeKTUBHO 3a3eMIICHHOM
He#Tpanpio. CeThb ¢ Pe3NCTUBHBIM
3a3eMJIEHUEM HEUTpasu.

IK-1.1
[K-1.2
[K-1.3
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5

KauectBo
INEKTPUUYECKOM
SHEPTUU

KauectBo
3JIEKTPUYECKOU
SHEpPruu

Hopmbl KkauecTBa 3IIEKTPUYECKON
SHEPruH U 007aCTh UX MPUMEHEHHS
B CHCTEME DJJICKTPOCHAOKCHUS.
OTkoHEHHS U KoJIeOaHus
HanpsHKEHUSL.
HecunycongansHocTh u
HECUMMETPUS HaIpsKeHUs.
OTKIIOHEHWE 4YacTOTHl, HPOBAN U
UMILyJIbC HanpspkeHus.. Bpemennoe
nepeHanpspkenue.  [lpuambel  u
HUCTOYHUKHI HapyLICHUS
rokaszaTenei KauecTBa
anekTpuieckor 3Heprun. CrocoOs
u TEXHUYECKUE CpeacTBa
HOBBIILICHUS KayecTBa
JIEKTPUYECKOM SHEPTUH.

[K-1.1
[K-1.2
IK-1.3

10

Pesxumer paboTht
CHCTEMBI
ANIEKTPOCHAOKEHUS

Pexwmel paboThl
CHCTEMBI
ANEKTPOCHAOKECHUS

[Motpedurens u
AIIEKTPOCHA0KATOTITAs
opranm3anus. Hopmbl  pacxona
ANIEKTPOSHEPTUH IO  YPOBHSIM
mpou3BozcTBa. lIporHo3upoBanue
AIIEKTPONOTPEOICHUSI.
Ilenonorudyeckoe  BIUSHUE  Ha
AIIEKTPOITOTPEOICHIE
MIPEANPUATHN. YUET TMOTpeOIsIeMoit
AJIEKTPUIECKON SHEPTUH.

[K-1.1
[K-1.2
[K-1.3

11

DHeprocoepexeHIEe
Ha TIPOMBIIIICHHBIX
TIPEIPUATHSIX

DHeprocoOepekeHH
¢ Ha
MPOMBIIIITICHHBIX
TIPS AMPUSITHIX

OcHOBHBIE HaTpaBICHUS
sHeprocOepeskeHust. [IpuHIMIB ©
STaIbI BHEJIPCHHUS CUCTEMBI
SHEPrOMEHEKMEHTA.
DHepreTUUecKue
Kommnekcusrit
COKpAILCHHIO
AIIEKTPOITOTPEOICHHUS.
CoBeplilieHCTBOBaHUE paboTHI
OOLICTIPOMBILINICHHBIX ~ CUCTEM U
000pyI0BaHUSI. [NoBsieHue
AaKTUBHOCTH  3JIEKTPOCOEPEIKeHHUS
MHOT'OOTPACIIEBBIX
TEXHOJIOTHYECKMX  MPOIECCOB |
obopynoBaHusl. IMotepn
3JIEKTPOIHEPTHH B BIIEKTPUUYECKUX
CeTSIX.

OaJIaHCBHI.
IMOJIXO0/1 K

IK-1.1
IK-1.2
IK-1.3

6. Codeporcanue npakmuueckux 3aHamuil

HCHBIO MMPAKTUICCKUX pa60T ABJIACTCA
JICKHMOHHOI'O MaTcpualia 1o AUCHOUIIINHEC.

3aKpPCINICHUC  TCOPCTUYCCKOI'O
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JI11g OYHOTO OTAEJICHUSA

HNuauxkaropsl
Ne Paspnen
Yacnol TeMaﬂpaKTH‘leCKOFO3aHHTI/IH JOCTHIKCHUHA
n/n AUCIHUIIIIMHBI .
KOMIICTCHIIUU
1 2 3 4 5
IK-1.1
1 DneKTpHYecKue 6 PaccunTaTh 3JeKTpUYECKUE HATPY3KH [IeXa H IK-1.2
Harpy3Ku OpeanpUATHS IK-1.3
Bri6op semenTOB BeIOpaTh 0CHOBHOE 211€KTPOOOOpYIOBaHUE [K-1.1
2 CHCTEMBI 6 MOACTaHIUU U PACIIPENEINUTEIBLHOIO IIYHKTA, [K-1.2
AIEKTPOCHAOKECHHUS KaOeJIbHbIC INHIH IK-1.3
Pacuer TokoB [K-1.1
PaccuntaTh TOKM KOPOTKOT'O 3aMBIKAHUS B CETH JI0
3 | kopoTkoro 4 | «B IIK-1.2
3aMBIKaHUS I1K-1.3
Kommencaus PaccunTath HEOOXOIMMYIO MOIITHOCTD YCTPOMCTBA IK-1.1
4 | peakTHBHBIX 2 Ak THEHOM MO HOZ([:THY}O H yerp IK-1.2
Harpy3ok P H I1K-1.3
KauectBo . [K-1.1
. Paccunrarh OTKIIOHEHHS TIOKa3aTesIel KauyecTBa
S | omeKTpHICeCKOit 6 3IEKTPUYECKOM SHEPTUH IIPH 3aJlaHHBIX YCIOBHAX IIK-1.2
SHEpPruu P p P 331 Y IK-1.3
Pencnmir padoer Paccuurars noTepu 3J1EKTPUYECKON SIHEPIUU B IR-1.1
6 | cucremsr 8 P P p [K-1.2
CHUCTEME DJIEKTPOCHAOKEHUS
AIEKTPOCHAOKECHUS I1K-1.3
DHeprocoOepeKeH K11
; | neHa 4 O1neHnTh BO3MOKHOCTD SHEPTOCOepeKeHNUS HK-l. 5
HPOMLIHIHQHHBIX HACOCHOM CTaHIINU HK_13
MIPEIIPUATHIX
J11s 3a04HOT0 OTAENEHUS
HNuauxkaropsl
Ne Pa3gen A P
Yachl TeMaﬂpaKTH‘leCKOFO3aHHTHﬂ JOCTHIKCHUA
n/n AUCIHUIIIIMHBI .
KOMIICTCHIIUN
1 2 3 4 5
IK-1.1
1 DnexTpuyecKue 2 PaccuntaTh 37eKTpUYECKUE HAPY3KH LieXa 1 IK-1.2
Harpy3ku NpENIPUATUSA MK-13
Bri6op smemenToB BrIOpaTh 0CHOBHOE 2J1EKTPOOOOpYIOBaHUE [IK-1.1
2 | cucremsr 6 MOJICTAHIIMH U PACIIPEICIUTEIBHOIO IIYHKTA, IK-1.2
AIIEKTPOCHAOKECHHUS KaOeJbHBIC INHIH MK-1.3
Kounencauns PaccuntaTh HEOOXOAMMYIO MOIITHOCTD YCTPOHCTBA IK-1.1
3 | peakTUBHBIX 2 CAKTHBHOM MO HOiTHyIO H yerp IK-1.2
HAarpy3oK P B I1K-1.3
15 04HO-3a049HOTO OTAENEHUS
HNuaukaropsl
Ne Pasnen . P
Yacol TeMaﬂpaKTI/I‘IeCKOFO3aHHTHﬂ JOCTHKCHUA
n/n | AUCHMILIMHBI .
KOMIICTCHIIUN
1 2 3 4 5
IK-1.1
1 DnexTpudecKue 2 Paccuurarh 31eKTpHUYECKIE HATPY3KH 1IeXa 1 K-1.2
Harpy3ku NpENIPUATUSA MK-13
Br16op anemeHTOB BriOpate 0ocHOBHOE 371€KTPO00OpYyIOBaHHE [K-1.1
2 | cucrembl 2 MOJICTAHILIMK U PaCIPEACIUTEILHOTO MYHKTA, IK-1.2
AIEKTPOCHAOKECHHUS KaOeNbHBIC TNHIH IK-1.3
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1 2 3 4 5
Pacuet TokoB K-1.1
PaccuntaTh TOKH KOPOTKOTO 3aMBIKAHUS B CETH JI0
3 | xopoTkoro 2 | «B IK-1.2
3aMBIKaHHsI I1K-1.3
Kowmercais PaccunTtaTh HEOOXOANMYIO MOITHOCTH YCTPOICTBA IR-1.1
4 | peakTHBHBIX 2 Ak THBHOM Mo HOﬂCTHyIO H yerp IK-1.2
HAarpy30K P B I1K-1.3
KauectBo . [K-1.1
. PaccuntaTh OTKIIOHEHUS IIOKa3aTesel KadecTBa
5 | omexTpHICcCKoil 2 UIEKTPUIECKOI SHEPI UM NPH 33JaHHBIX YCIOBHSX IK-1.2
SHEpPruu p P pH 33l Y I1K-1.3
Pencir padotet Paccuurars noTepu 3J1EKTpUYECKON SHEPTUU B IK-1.1
6 | cucrems: 4 CHCTEME 3JICKT OI(:HEI6>K6HII/)IH ’ IIK-1.2
AJIEKTPOCHAOKECHUS P I1K-1.3
DHeprocoOepekeH K11
7 ue Ha 4 O1neHUTh BO3MOKHOCTD SHEPTOCcOepeKeHUS HK:l. 5
IIPOMBIIIIICHHBIX HAaCOCHOHU CTaHIIMH T1K-1.3
MPEINPUATHIX
7. Cooeprrcanue 1ad00pamopHvIX 3aHAMULL
[enpro naboOpaTOpHBIX 3aHATUNA SBISETCA 3aKPEIUIEHUE TEOPETHYECKOrO
JCKIOMOHHOI'O MaTCpHralia 110 JUCHUIIINHC.
s 04HOTO OTNIENIeHUs
NuaukaTopsl
Ne Pa3gen A P
Yacel TemasabopaTopHOro3aHsaTHS AOCTHKEHH S
n/n AUCIHUIIIIMHBI .
KOMIICTCHIIUU
1 2 3 4 5
Komnencanus HccnenoBanue koddduirieHTa MOIMIHOCTH CHCTEM [K-1.1
1 | peakTHBHBIX 4 AIIEKTPOCHA0XKEHHS IPOMBIIIJICHHOTO [K-1.2
HAarpy30K MPEIIPUATHS I1K-1.3
. . MK-1.1
2 PexxuMel HeHTpanu 8 HccenenoBanne paboThI 3JIEKTPHUECKON CETH B K-1.2
CeTH 3aBUCUMOCTH OT PEeXKUMa e¢ HeHTpau IK-1.3
PexwmMe! paboThl [K-1.1
I/ICCHe}IOBaHI/Ie BJIMSAHUA OTKIIOHCHUSA HAIIPSAKCHUA
3 | cucremsi 6 Ha paboTy aCHHXPOHHOTO JIBUTATEIS IR-1.2
JIEKTPOCHA0KEHHSI P Y P ! I1K-1.3
JL1s1 3a09HOTO OT/IENICHUS
HNuaukaropsl
Ne Pasnen . P
Yacel TemanabopaTopHOro3aHsATHSA AOCTUKEHM S
n/n | AUCHMILIMHBI .
KOMIICTCHIIUN
1 2 3 4 5
Kommencarus Hccnenoanue ko3 pummenTa MOIHOCTA CUCTEM TIK-1.1
1 | peakTHBHBIX 4 3IEKTPOCHAOXKEHUS TIPOMBIIIIIICHHOTO IK-1.2
Harpy3oK TPEIPUATHS IK-1.3
s 04HOTO OTNIENIeHUs
NuaukaTopsl
Ne Paznen A p
Yacel TemasabopaTopHOro3aHsTHs AOCTHIKEHH S
n/n JUCHUITJIMHDBI .
KOMIICTCHIIUU
1 2 3 4 5
Komnencarus HccnenoBanne koddduiieHTa MOIMIHOCTH CUCTEM [K-1.1
1 | peakTHBHBIX 4 AIIEKTPOCHAOKEHHS IPOMBIIIJICHHOTO [K-1.2
HAarpy3oK TPEIIPUATHS I1K-1.3
. . MK-1.1
2 PexxuMel HeltTpanu 5 HccenenoBanne paboThI 3JIEKTPHYECKON CETH B K-1.2
CeTH 3aBHCHUMOCTH OT PEXUMa ee HeHTpau HK-1.3
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8. Camocmoamenvnan paboma cmyoenma

JUUTst OUHOTO OTHEICHUS

HNuaaukaropsl
Ne TeMmbl, BRIHOCUMbIE Ha
Yacol ®opma CPC JOCTHAKEHUS
n/n CaMOCTOSITEIbHYIO padoTy
KOMIIETEHIIUM
1 2 3 4 5
06 MK-1.1
1 0OIIIeHHasA CTPYKTYpa CHCTEMBI 6 KoHTpOoEHBIE BOIPOCHI K K-1.2
JIEKTPOCHAOKEHUS 9K3aMCHY HK_]_.g
CxeMHbI€ pellIeHUs FJIEMEHTOB KOHTPOILHALE BOMDOCH K IK-1.1
2 | cucTeMsl 3NEKTPOCHAOKEHHUS, UX 6 P P MK-1.2
9K3aMEHY
KOHCTPYKTUBHOE BBINIOJIHEHUE IK-1.3
KoHTponsHBIE BOITPOCH! K IK-1.1
3 | DnexkTpuyeckne Harpy3Ku 6 31<3aMI2:Hy p [K-1.2
IK-1.3
KonTponbsHbIe BOPOCH K K-1.1
4 Br160op 211eMEeHTOB CHCTEMBI 6 9K3aMEHY, BBHITIOJTHEHUE HK-l. >
ANEKTPOCHAOKECHUS pacueTHO-TpaduIecKoit K- 1'3
paboTsl '
KoHTponsHBIE BOIIPOCH! K IR-1.1
5 | PacdeT TOKOB KOPOTKOTO 3aMBIKaHUS 6 31<3a11\;f;H P [K-1.2
Y MK-1.3
KoHTponbHBIE BOIPOCHI K MR-1.1
6 | KommeHcaiusi peakTHBHBIX HAIPY30K 6 b p IK-1.2
DK3aMEHY, TECThI K-1.3
KoHTpOoNBHBIE BOIIPOCHI K MK-1.1
7 | PexxuMmsbl HeTpamn 2 P p IK-1.2
9K3aMeHY, TECThI IK-1.3
KoHTponsHBIE BOIPOCH IK-1.1
8 | KagecTBo asekTpruecKkoil 3HEPruu 6 BKBaMIZ) Hy, TeCThI p IK-1.2
’ IK-1.3
MK-1.1
9 PexwmMbl paboTHI CHCTEMBI 7 KoHTpoabsHBIE BOIPOCH! K K-1.2
AIEKTPOCHAOKEHNUS 9K3aMEHY, TECTHI HK-1.3
KoHTpoNBHBIE BOIPOCHI K K-1.1
10 DHeprocOepexeHne Ha 3 9K3aMeHY, BBITIOIHCHUE HK-1'2
MPOMBIIUICHHBIX MPEAIPUATUIX pacdeTHO-TpaduuecKoit HK-1'3
paboThI, TECTHI )
3amura KypcoBoro TK-1.1
11 | KypcoBoii mpoekT 18 prem P IK-1.2
I1K-1.3
15 3a04HOTO OTACNEHUS
n
No TeMbl, BBIHOCHMBbIC HA HUIIATOPRL
Yacel ®opma CPC JOCTHKEHH S
n/n CaMOCTOSAITEIbHYI0 padoTy
KOMIIETCHIIUH
1 2 3 4 5
DJEeKTPONPUEMHHKH U TOTPEOUTEIH [K-1.1
KonTponsHBIE BONPOCH K
1 | asexTpo3HEeprun. YPOBHU CUCTEMBI 7 IK-1.2
IK3aMeHY
3JIEKTPOCHAOKECHHUSI. IK-1.3
MK-1.1
) O0600meHHas CTPYKTypa CUCTEMBI 10 KOHTpOJIbHBIE BOIIPOCHI K K-1.2
AIEKTPOCHAOKEHUS JK3aMeHy HK-1.3
CxeMHbIE pellIeHUs FIEMEHTOB KOHTDONEHEL BOTDOCH K MK-1.1
3 | cucTeMbl 3IEKTPOCHAOKEHUSI, UX 15 P P [K-1.2
IK3aMEHy
KOHCTPYKTHBHOE BBITIOJTHEHHE 11K-1.3
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1 2 3 4 5
e B
4 | DrexTpuuecKHe Harpy3Ku 15 Y> BHI IK-1.2
KOHTPOJILHOH paboTHl,
IK-1.3
TECTBI
MK-1.1
Br160p 371eMEHTOB CHCTEMBI KonTponsHBIE BOIIPOCH K
> 3NIEKTpOCHA0XKe 24 IK3aMe IK-1.2
JICKTPOCHAOKESHUS K3aMEHY IK-1.3
KoHTponbsHBIE BOIIPOCH! K IK-1.1
6 | PacdeTr TOKOB KOPOTKOTO 3aMBIKaHUS 14 31<3a11\})eH p [K-1.2
Y MK-1.3
KoHTposbHBIE BOITPOCH K MR-1.1
7 | KommeHcanwst peakTHBHBIX Harpy30K 20 P p [K-1.2
9K3aMEHY, TECThI
IK-1.3
KoHTpompHBIE BOIIPOCH K ITK-1.1
8 | Pexxumsl HeiTpamn 10 312)3;1\});1 Te;; poc IK-1.2
Y MK-1.3
KoHTpONEHBIE BOIPOCHI K MK-1.1
9 | KagecTBO 3JIeKTpHUYECKON YHEPTUU 12 P p I1K-1.2
9K3aMEHY, TECTHI
I1K-1.3
KoHTposibHBIE BOITPOCHI K
IK-1.1
Pesxxumbl paboThI CHCTEMBI 9K3aMEeHY, BBIOJIHEHUE
10 14 . IK-1.2
3JIEKTPOCHAOKEHUS KOHTPOJBHOM paboThI,
IK-1.3
TECTBI
IK-1.1
1 OHeprocOepexeHne Ha 5 KOHTpOJIbHBIE BOIIPOCHI K K-1.2
MIPOMBIIUIEHHBIX MPEAIPUATHIX 9K3aMeHY, TECThI HK-1.3
. 3alura KypcoBoro IK-1.1
12| Kypcosoii mpoekt 30 MIPOEKTa I1K-1.2, I1K-1.3
JU11 O4HO-320YHOTO OT/EICHUS
n a
Ne Tembl, BBIHOCHMbIE HA HAMKATOPLI
Yacel ®opma CPC JOCTHKECHHUS
n/n CaMOCTOSITEIbHYIO PadoTy
KOMIICTCHLIUH
1 2 3 4 5
IK-1.1
1 O0600meHHas CTPYKTypa CUCTEMBI 9 KOHTpOJIbHBIE BOIIPOCHI K K-1.2
AIEKTPOCHAOKEHUS JK3aMeHy HK-1.3
CxeMHBbIE pelIeHUs FIEMEHTOB K MK-1.1
2 | cucTeMbl 3IeKTPOCHAOKEHUSI, UX 9 OHTPOTBHAIE BOMPOCHL it [K-1.2
9K3aMeHY
KOHCTPYKTHBHOE BBITIOJTHEHHE 11K-1.3
KoHTponbHBIE BOIIPOCHI K TK-1.1
3 | DnexkTpuyeckne Harpy3Ku 9 K38 pe P IK-1.2
feamey TK-1.3
KoHTpoEHBIE BOIPOCHI K
IK-1.1
4 BBIOOp 271€MEHTOB CHCTEMBI 9 9K3aMeHY, BHIIIOJIHCHUE K-1.2
JIEKTPOCHA0KEHHS pacdeTHO-rpapIecKOM '
IK-1.3
paboTsl
KonTponsHBIE BOIIPOCH! K IK-1.1
5 | PacdeT TOKOB KOPOTKOTO 3aMBIKaHUS 6 K3 I; P [K-1.2
feaveny MK-1.3
KoHTposibHBIE BOITPOCHI K NK-1.1
6 | KommeHcanwst peakTHBHBIX Harpy30K 9 P P K-1.2
9K3aMEHY, TECThI
IK-1.3
KoHTposbHBIE BOITPOCHI K MR-1.1
7 | Pexxumer HeitTpamu 9 P p [K-1.2
9K3aMEHY, TECThI [K-1 3
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1 2 3 4 5
KoHTponbHBIE BOIIPOCH ITK-1.1
8 | KauecTBo aekTprdeckoii aHepruu 5 p P [K-1.2
9K3aMEHY, TECTHI K13
IK-1.1
9 Pesxxumbl paboThI cUCTEMBI 7 KoHTponsHBIE BOIIPOCH! K MK-1.2
3IEKTPOCHA0KEHUS 9K3aMeHY, TECTHI K- 1' 3
KonTtponbsHbIe BOPOCH K K-1.1
10 DHeprocOepexeHrne Ha 6 9K3aMeHY, BBIIIOJHEHNE HK-1.2
IIPOMBIIUIEHHBIX IIPEINPUATHAIX pacueTHO-rpaduuecKoi HK-1.3
paboThl, TECTHI '
3amuTa KypcoBOro MR-1.1
11 | KypcoBoit npoekT 18 an:)IeKTa P IK-1.2
IK-1.3
8.1Konmponb camocmosmenvHoil padbomol
HHH OYHOI'O OTACJICHHUA
Ne TeMbl, BBIHOCUMbI€ HA L
Yacobl ®opma KPC JOCTHIKEHHS
n/n CaAMOCTOSITEIbHYI0 padoTy
KOMIIETEHIIUM
1 2 3 4 5
Koncynpranus mo IK-1.1
1 DNeKTpUYECKHe HArpy3Ku 6 Y H IK-1.2
BOIPOCAM K 9K3aMEHY K13
Koncynpranust mo K-1.1
5 DHeprocOepexeHne Ha 10 BOIIPOCAM K 9K3aMEHY, HK-1.2
MPOMBIIUICHHBIX NPEAIPUATHIX HPOBEPKa paCuCTHO- HK-1'3
rpaduyeckoii paboThI '
ITpoBepka KypcoBoit IK-1.1
3 | Kypcogoii mpoext 18 pa%OTBl:I) " Te};za MK-1.2
TK-1.3
J171s1 3204HOrO OT/HENIEHYS
n
Ne TeMbl, BBIHOCHMbI€ HA HAMKATOPBI
Yacsbl ®opma KPC JOCTHIKEHHS
n/n CaMOCTOSITEJILHYIO padoTy
KOMIIeTEeHIH
1 2 3 4 5
Koncynprarus mo K-1.1
1 Pexxnmbl paboOTHI CHCTEMBI 6 BOIPOCAM K K3aMEHY, HK-1.2
AIEKTPOCHAOKECHNUS TIpOBEpKa KOHTPOIBHON HK-1.3
paboTHI '
[IpoBepka KypcoBoii IK-1.1
2 | KypcoBoii npoekt 6 POBEpKa KYP IK-1.2
paboTHI 1 TecTa K-1.3
J11s1 04HO-3a0YHOT0 OTIEIEHUS
Ne TeMbl, BBIHOCUMbI€ HA L
Yacel ®opma KPC JOCTHKEHUS
n/n CAMOCTOSITEIbHYI0 PadoTy
KOMIIeTEHIIUM
1 2 3 4 5
Koncynprarus mo IK-1.1
1 | Draekrpudeckue Harpy3Ku 17 Y ! [K-1.2
BOIPOCAM K IK3aMEHY IK-1.3
KoHncynpTanus no K-1.1
) DHeprocOepexeHne Ha 19 BOIPOCAM K K3aMEHY, HK-1.2
MIPOMBIIUIEHHBIX NPEAIPUATHAIX HPOBEPKa paCuCTHO- HK-1.3
rpaduyeckoil paboTsl )
N ITpoBepka kypcoBoit [K-1.1
3 | Kypcooii mpoexT 18 paboTHI 1 TecTa IK-1.2
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| | | TK-1.3

9. Hcnonvzosanue peiimunzo60i cucmemsl OUeHKU 3HAHU

[Ipn omeHke pe3yJabTaTOB JCSATENIBHOCTH OOYydYalOIIMXCA B paMKax
JUCHUIUIMHBI  «OJEKTPUYECKME M DJJIEKTPOHHBIE — anmaparbsl»  HCIOIb3YyEeTCs
pelTHHTOBas crucTeMa. PelTuHTOBas olleHKa (OPMUPYETCS] HA OCHOBAHUHU TEKYIIETO
U MPOMEXYTOYHOTO KOHTPOJIA. MakcUMallbHOE ¥ MUHUMAJIbHOE KOJIMYECTBO 0asllioB
0 pPa3IMYHbIM BHUAAM Yy4deOHOl paboTel omucano B «llomoxkenun o OamIbHO-
PEUTUHIOBOM CHCTEME OLEHKM 3HAaHMM CTYJIEHTOB M OOecleyeHusi KadyecTBa
yaeOHoro mporeccay ®I'bOY BO «KHUTY ».

JIJ19 OYHOTO OTAEICHUSI

OueHoYHbIE CPEACTBA Kou-Bo Min, 6aj10B Max, 6aj10B
PacuetHo-rpaduueckast 1 18 30
paborta
TecThl 1 18 30
DK3aMeH 1 24 40
Hroro: 60 100
JIJ1s1 3a09HOT0 OTJICICHUS
OueHoYHbIE CPEACTBA KoJa-Bo Min, 6a/10B Max, o6aj1oB
KontponsHas padora 1 18 30
TecTbl 1 18 30
DK3aMeH 1 24 40
Hroro: 60 100
Z[JI}I OYHO-3d0YHOI'O OTACJICHUA
OueHoYHbIE CPEACTBA Kou-Bo Min, 6aj10B Max, 6aj10B
PacuetHo-rpaduueckast 1 18 30
paborta
TecTbl 1 18 30
DK3aMeH 1 24 40
Hroro: 60 100
J1si O9HOr0, 0YHO-3a0YHOI'0 M 3a0YHOr'0 OTJACICHUM
OueHoYHbIE CPeNCTBA Koa-Bo Min, 6a/10B Max, 6an10B
KypcoBoii mpoekt 1 60 100

10. Ouyenounvie cpeocmea 011 meKyuie2o KOHmMpPOJisA yCneeaemocmiu,
NPOMENCYMOYUHOU AMMmMeCMauui Ho UMO2am 0C60EHU OUCHUUNTUHDL

OueHOoYHbIE CpencTBa IJis MPOBEAEHUSA TEKYIIETO KOHTPOJS YCIEBAEMOCTH,
MPOMEXKYTOUHOM aTTeCTallud OOYYaloIMXCs U HWTOroBoM (rocyJIapCTBEHHOM
UTOTOBOM) aTTeCTallUd pPa3pabaThIBAlOTCA COMJIACHO TMOJIOKeHHI0 o PoHjax
OIICHOYHBIX CPEJCTB, PACCMATPUBAIOTCS KAK COCTaBHAs YacTh pabodeil mporpaMmbl U
0(OPMIISIOTCS OTAEIBHBIM IOKYMEHTOM.
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11. Hugpopmayuonno-memoouuecxkoe obecneuenue OucCyuniunl

11.1 Ocnosnaa numepamypa

[Ipy wm3yyeHUH AUCHUIUIUHBI «IJIEKTPOCHAOKEHHUE» B KauyeCTBE OCHOBHBIX
VCTOYHHUKOB MH(OPMALIMH PEKOMEH]IyETCsl UCII0JIb30BaTh CJIEIYIOUIYIO JIUTEPATypy:

OcHOBHbBIE HCTOYHHKH HH(pOpManu

KoJ-Bo 3Kk3.

I'aBpmios, E.H. Dnekrpudeckue anmaparsl pacrpenenTeIbHBIX
YCTPOHCTB BEICOKOTO HampshkeHus: yued.mocooue / E.H.T'aBpuios,
N.®D.Apnarynos; HXTH .- Kazans : [llkona, 2019.- 114 c.

12 5x3. B YHUI HXTU

I'epacumenko, A.A. Tlepenada u pactpeeneHne dIeKTPUISCKOM
sHepruu: yueb.mocobme/ A.A. I'epaciMeHKo.- 4-u31, cTepeoTu.- M.:
KHOPYC, 2014.- 648 c.

19 5x3. B YHUIT HXTU

I'op6auesckuii, H.U. [IppeMHUKH 1 TOTPEOUTEINN IEKTPUIECKON
sHepruu: yueo.- meron. mocooue/ HXTHU; H.W. T'opbayesckwii, E.H.
I"aBpmios.- Hmkaexkamck: HXTH, 2015.-119 c.

59k3. B YHUL] HXTHU

11.2 /lononnumenvnasn 1umepamypa

B kadectBe JOITIOJIHUTCJIIBHBIX HMCTOYHUKOB I/IH(l)OpMaHI/II/I PEKOMCHAYCTCA

MCII0JIB30BATh CJIEYIOUIYIO JIUTEPATypy:

JonoJiHUTeIbHBIE HCTOYHUKH HH(OPMALMHT KoJ-Bo 3Kk3.
Bypman, A.Il. YopaBieHue NoTOKaMu 3JIEKTPOIHEPTUHU U TIOBBILICHHE
5()(PEKTUBHOCTH SIEKTPOSHEPIETUYECKUX CHCTEM: yueb.mocobne/A I1. 58 YHUIl HXTU
Bypman, FO.K. Pozanos, }0.I". Mlakapsua.-M.: MOU, 2012.- 336 c.
Badwumn, /1.b. DHeproodecneueHue npeanpusTuii: yaeoHoe mocoodue//1.b.
Badwun.- Hmwxrexkamck: HXTH, 2013.- 104 c. 53 B YHUL HXTH
T'op6avesckuii, H.W. [IppeMHuKH 1 TOTpeOUTENN 37IEKTPUIECKON
suepruu: yueb.- merox. nocooue/HXTU; H.U. l'opGauesckuii, E.H. 198 YHUIL HXTU

I"aBpmiios.- Hmwxaekamck: HXTH, 2015.-119 c.

11.3 Snekmponnsvle ucmounuxku unghopmayuu

[Tpu u3ydYeHNH MUCHIUTUTUHBI «DIIEKTPOCHAOKEHHE» B KAa4eCTBE DJICKTPOHHBIX

HNCTOYHHNKOB I/IH(I)OpMaIlI/II/I, PCKOMCHAYCTCA UCIIOJIb30BATh CICAYIOIINC NCTOYHHUKHU:

Onekrponnas oubmmoreka YHUI HXTHU — pexxum poctyna: http://nchti.ru/ft/

11.4 Coepemennsvie npogheccuonanvmvie 6a3vl OAHHBIX U UHPOPMAUUOHHDLE

CRpA6oOUHbIC CUCMEMDL

Nen.m Anpec UaTEepHeT-pecypca NudopMaluoOHHbIE U CIIPABOYHbIE PECYPCHI
1 2 3
1 http://www.edu.ru Denepanbhblii mopran «Poccuiickoe 00pa3oBaHKe
2 http:/Awww.fcior.edu.ru ®DenepanbHbIA TEHTP HHPOPMAITIOHHO-00pa30BaTEIbHBIX

pecypcos

3 http://window.edu.ru

Wndopmannonnas cucrema «EauHoe okHO poctyma K
00pa30BaTeIbHBIM pecypcam»

4 http://elibrary.ru HayuHast anekTpoHHas Oubanorexa

CoraacoBaHo:
3aB. OTIEJIOM 10 OMOIMOTEUHOMY
00CITyKUBAHUIO

/ Iy

f ’ff

B.A. Tapacosa
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12. Mamepuanvno-mexnuueckoe obecneuenue OUCUUNIUHbBL

B  kadectBe  MarepuaibHO-TEXHUYECKOTO  OOCCHEYEHHS  JIUCHUUILTUHBI
«DNEeKTPOCHAOKEHUE» UCTIONb3YIOTCS:

Jlexyuonnvie, 1abopamopuvieu npakmuiecKue 3auamusi.

Ne220«JIabGoparopust 2IEKTPOCHAOKEHUS», OCHAIIICHHAS .

VYueOnniii crenn «Pacnpenenurensueie cetn» (mkad 2), BKIIOYAIOUUN B ceOs
KOMIUJIEKTBI THUIIOBOTO J1abopaTtopHoro obopynoBanus «PacnpenenuTenbHble CETH
CUCTEM 3JIEKTPOCHAOKEHUS» U «DJIEKTPUUYECKHUE LIENH U OCHOBBI SJIEKTPOHUKNY,
OJ0KH aBTOTpaHCPOPMATOPOB, U3MEPEHUHN, DIIEKTPUUYECKHX HArpy3oK,
KOMMYTAIIUU U CO€IMHUTEIbHBIE IPOBOJIHUKHU.

VY4eOHblil cTeH «NEeKTPOCHA0KEHUE MPOMBIIIEHHBIX TPEANpUATH» (IKad
I, 2) Brximoudarouuié B ce0s  DIIEKTPUUYECKUE MallluHbI, J1abOpaTOpHbIE
TpaHchOpMaTOPHI, AKTUBHO-UHIYKTHUBHbBIE AJIEMEHTHI, KOH/JIEHCATOPBHlI,
TpaHchHOPMATOPhI, UBMEPUTETHLHYIO U KOMMYTALIMOHHYIO amnmnaparypy.

YueOHbIl cTeHa  «DKCIUTyaTanus — dJeKTpoobopydoBanus»  (mkad  3)
BKJIIOUAIOMIMI B ce0f KOMIUIEKT THUIIOBOTO JIa0OpaTOpHOro 000pYI0OBaHUSA
«ONEeKTpOMOHTaX M Hamagka  [mKaQoB  yIpaBieHUA»,  J1aOOPATOPHBIN
aBTOTpaHCPOPMATOpP, DIEKTPUUYECKUE MalIuHbl, TpaHCHOPMATOPHI TOKA,
MUKpPOIPOLIECCOPHBIA OJIOK yIpaBieHUs 3JIEKTpUYecKUMHU apurarensmu (1 mr.) ¢
MOHTQ)XHOW MAaHEeNIbl0, HW3MEpPUTEIbHbIE MNPUOOPBL, YCTPOWCTBO  3ALIUTHOTO
OTKJIFOUCHMSI, UCTOYHUK IOCTOSSHHOTO TOKAa, KOMMYTAIIMOHHBIE U 3al[UTHBIE
anmapartbl, JaTYUKH TEeMIIepaTypbl (TEPMOMETPHI), MPUOOP U3MEPEHHS MTapaMeTPOB
anektpoodesonacnoctu MPI 508.

HarypHo-nemoHcTpalimoOHHbIN CTEH]I «BBICOKOBOIBTHBIN MAacCJISTHbIN
BBIKITFOYATENbY.

VY4eOHnbiii cTeH «Sdeiika ¢ BAKyyMHBIM BBIKIIFOUATENIEM», BKIFOUAIOIINMA B CEOsI
BBICOKOBOJIBTHBIN BaKyyMHBIM BbIKITIOUaTeNnb (pupmbl «TaBpuma DaeKkTpuk», OJI0K
peneitHoi 3amutel Sepam 20 ¢upmsel «IHaliaep DnekTpuk», TpaHchopMaTop TOKa,
CUETUHMK 3JIEKTPUUECKON SJHEPTUH, PEJI€ HAPSIKEHUS U TOKA.

HoyTtOyk DellVostro 3550 u nporpamma-ananuzarop AC-Test ¢ ALIIT E14-440;
TOKOU3MEPUTEIbHBIEC KIICIIIH.

Cronbl, cTosbl JIabOpaTOpHBIC, CTOJI MpErnojaaBaTeisi, CKaMbH, CTYJbs, mIKad,
JIOCKAa YUYEHUYECKas.

Y4eOHO-HaArIsIAHBbIE IOCOOUS:

Tpauchopmarop nanpsokenuss HTMU-6

Kepamnueckunit nu3osarop.

CamocmosamenvHas paboma.

Ne306 «Kabuner mjis camMoCTOSITENbHOM pabOThl CTYACHTOB, T'PYIIOBBIX U
WHJMBUAYAJIbHBIX KOHCYJIbTAllUM, KYypCOBOTO M JIUIUIOMHOIO MPOEKTHUPOBAHUSY,
OCHAICHHBIN!

IlepcoHanpHBIMM KOMIIBIOTEpAMU € JOCTYynoM K cetn «MHTepHeT» U
HEO0OXOIUMbIM MPOrpaMMHBIM o0ecreyeHueM; MPUHTEPOM;
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KOMMPOBAIBHBIMAIIIIAPATOM; CKaHepoMm; 6 mocagoyHbiMu MecTaMu.CTOJ, CTy
cTaHaapT, mkad, ceud.

13. OopazoseamenvHble mexHoao2uU

OcHOBHBIE HHTEPAKTHBHBIC (OPMBI MTpoBeIeHUs yueOHbIX 3aHaTHi(20 yacoB —
oyHas ¢opma oOyudeHus, 6 yacoB — 3aouyHas ¢opma oOydyeHHs,8 YacoB — OYHO-
3a04Has Gpopma 00ydeHHS):

* paboTa B MajbIX Ipynmnax;

* pa3paboTKa mpoekTa (METO/1 MPOEKTOB);

* UCIIOJIb30BaHUE OOIIECTBEHHBIX PECYPCOB, COLUAIBHBIE MPOEKTHI U APYTHE
BHEAYJAUTOPHBIC METOABl OOydYeHHs, HampuMep TPOCMOTP U  OOCYKICHHE
BUICOUITBMOB, SKCKYPCHUH, TIPUTIIANIICHAE CIICIIMATNCTA, CIICKTAKJIA, BRICTABKH.
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