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JIner aktyanu3anuu padoyeil mnporpamMmsl

Pabouast mporpamma nepecMoTpeHa, 00CykieHa u o100peHa s peanu3auu B 2026 - 2027
y4eOHOM roJly Ha 3aceJaHuu Kadeapsl DJIEKTPOCHAOKEHHSI TPOMBILIUICHHBIX MPEAIPUSTHIA

[IpoTokosn oT 20 . Ne

3aB. kadenpoii A.B.Bapranosa

Pabouas mporpamma nepecMoTpeHa, 00Cyk1eHa 1 o1oopeHa i peanm3anmu B 2027 - 2028
y4eOHOM rojly Ha 3aceaHuu Kadeapsl DIEKTPOCHAOKEHHS MPOMBIIUICHHBIX MTPEIITPUSTHIA

[IpoTokosm oT 20 . Ne

3aB. kadenpoit A.B.B_apraHOBa

Pabouas mporpamma niepecMoTpeHa, o0CcykieHa 1 ojo0peHa jutst peanm3armu B 2028 - 2029
y4eOHOM rojly Ha 3aceJaHuH Kageapsl IEeKTPOCHAOKEHHSI POMBIIIUIEHHBIX NPEANpUITUN

[IpoTokosm oT 20 . Ne

3aB. kadenpoit A.B.B_apraHOBa

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0penHa it peanm3armu B 2029 - 2030
y4eOHOM rojly Ha 3aceJaHuu Kageapsl INEeKTPOCHAOKEHHS POMBIIIIEHHBIX NPEANpUITUN

IIporokom o 20 1. Ne

3aB. kadenpoit A.B.B_apraHOBa




1 Lean ocBoOeHMs TUCHUTIIIUNHBI (MOYJIs1)

Lenstmu 0CBOEHUS NUCLHUIUIMHBI (MOAYIIS) «DJIEKTPOTEXHUKA U JIEKTPOHUKA»
SBIISIFOTCS] TEOPETHYECKAs U MTPAKTUYECKAas MOIrOTOBKA OyAyIInux OakalaBpoB B o0iacTu
AIIEKTPOTEXHUKH M IEKTPOHUKHU B TAKOH CTENIEHH, YTOOBI OHM MOTJIM BBHIOUMPAThH
HEO0XOAUMBIE HIIEKTPOTEXHHUUECKHE, HIEKTPOHHBIE, JIEKTPO M3 "MEPHUTEIbHbIE YCTPOHCTBA,
YMETb UX MPABUIIBHO 3KCIUIyaTUPOBATh U COCTABJIATh COBMECTHO CO CIIELUAINCTAMU -
AJIEKTPUKAMU TEXHUYECKUE 3a7aHUsI Ha pa3pabOTKy JIEKTPUUECKUX YaCTeH pa3IMyuHbIX
YCTaHOBOK U 000PYOBaHUS B CBOEH MPOGECCHOHATIBHON ESITENbHOCTH.

2 MecTo quCHUILIHHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucturnnuna DIeKTPOTEXHUKA U 3JIEKTPOHUKA BXOJUT B 4YaCTh y4eOHOTO IiaHa
dbopMHUpyeMyI0 yYaCTHHKaAMHU 00pa30BaTeIbHBIX OTHOIIEHUH 00pa30BaTeIbHOM MPOTrPAMMEI.

JI1st u3ydeHust TMCIUIUIMHBI HE0OX0IMMbI 3HAHUS (YMEHUS, BIAJICHUS),
chopMUpOBaHHBIC B PE3YJIbTATEe U3YUCHUS TUCIUIUIAH/ PAKTHK:

MaremaTuka

Nudpopmaruka

®dusuka

3Hanus (yMEHUS, BIAJACHUS), TOTYYCHHBIC PU U3YUCHUU JAHHOU JTUCIUTUTAHBI
OyyT HEOOXOIUMBI JJTs1 U3yUCHUS JTUCITUTIINH/TIPAKTHK:

be3zomacHocTs Tpyna

DneKTpoOe30macHOCTh

3 Komnerenunu ody4yaromerocs, popmupyemsbie B pe3yJjibTarTe 0CBOCHUA

AUCHUILIMHBI (MOAYJIs1) ¥ IUVIAHMPYeMble pe3yJIbTaThl 00y4eHust

B pesynbpTaTe ocBOCHUS AUCIUIUIMHBI (MOAYINSA) «DJIEKTPOTEXHUKA U DJICKTPOHUKA»
oOyyaromuiicst 10/ KeH o0sI1afaTh CIEAYIOIMMU KOMIIETCHIIUAMU:

Kon nanukaropa NHaukaTop A0CTHIKEHUS KOMITETCHITIH

YK-1 Crioco6eH ocymecTBIsSITh TOUCK, KpUTHICCKUI aHaTU3 U CUHTE3 HH(POPMAIINH,
MPUMEHSTh CUCTEMHBIN MOJIXO 17151 pelIeHHs OCTaBJICHHbIX 3a/1a4

YK-1.1 AHanu3upyeT 3a7a4dy, BhIACIS e 0a30BbI€ COCTABISIONINE,
paccMaTpuBaeT U MpejjiaracT BO3MOYKHBIC BAPUAHTBI PEIICHUS
ITOCTaBJIEHHOH 3a/1a4ui, OIIEHUBAs UX JOCTOMHCTBA M HEAOCTATKH

YK-1.2 Omnpeaenser, MHTEPIPETUPYET B paHKUpyeT HHPopMaInio, TpedyeMyro
JUTSL PEIICHHUS TIOCTABJICHHOM 3a/1a49H; OCYILIECTBIISICT TIOUCK MHPOPMAITUH
110 PA3JINYHBIM TUIIAM 3aITPOCOB

YK-1.3 [Ipu o6paboTke nHbOpMaIK OTIAUYAET (GaKThl OT MHCHHH,
UHTEPIPETALNH, OIICHOK, POPMHUPYET COOCTBEHHBIC MHECHUS U
CY)KJICHHsI, apT'YMEHTHPYET CBOU BBIBOJIBI M TOUKY 3PEHUS

[TIK-1 CnocoGeH npuHUMATh y4acTHE B MHXKEHEPHBIX pa3paboTKax CpeHero ypoBHs
CJIOHOCTH B COCTaBe KOJUIEKTHBA; pa3padaTbiBaTh U UCIOIb30BaTh rpaduuecKyro
JOKYMEHTAI[UIO; OLICHUBATh PUCK M OIMPENENISITh MEphl M0 00ecIeyeHHI0 6€30MacHOCTH
pazpabaTeiBaeMO TEXHUKH; UCIIOJIb30BaTh METOIbI PACYETOB AJIEMEHTOB TEXHOJIOTHYECKOTO
000pynOBaHuUs IO KPUTEPHSIM PabOTOCIIOCOOHOCTH U HAJIE)KHOCTHU

IK-1.1 [IpumMeHsieT HOpMaTHBHO NMPABOBHIE AKTHI B cepe TEXHOCHEpHO
0€30I1aCHOCTH, TpaHUECKyI0 JOKYMEHTALHIO JUIs pa3padOTKU MIPOEKTOB
MEpPONPUATHI B 00JIACTH OXPaHbI OKPYKAIOIIEeH Cpe/ibl, OXpaHbl TPY/a,
0€30I1aCHOCTH B YPEe3BbIUAHBIX CUTYalUsAX Ha 00BEKTaX SKOHOMUKHU

[1K-1.2 AHanM3UpyeT COCTOSIHUE 0OBEKTOB ACATEILHOCTH C MO3UIIUU
obecrnieueHns 0€30TTaCHOCTH U BBITIONHEHUS TPeOOBaHU HOPMATHBOB.
[IpuMeHsieT coBpeMeHHbIE METO/Ibl PACUETOB FJIEMEHTOB




TEXHOJIOTUYECKOT0 000PYIOBaHUS IO KPUTEPHSIM PabOTOCIIOCOOHOCTH U
HAJICKHOCTH

IK-1.3

OnenuBaeT pucku v 3PPEKTUBHOCTD MIPUHATHIX MPOESKTHBIX PEIICHUH,
oTpeeNnseT Mepsl 1o odecredeHnto 6e3omnacHocTH. OCyIecTBIseT
KOHTPOJIb IPOEKTHBIX PELIEHUH, IPOEKTHON JOKYMEHTAllMU B 00J1acTH
OXpaHbI OKPYXKAOIIEH Cpe/ibl, OXpaHbI TPya, OE€30MaCHOCTH B
qpeBBLI‘-IafIHBIX CUTyallusAX




4. CtpyKTypa, 00b€éM U coep:kaHue TUCHHUILINHBI (MOLYJIs1)
OO0mmast TpyI0eMKOCTh TUCHUIUINHBI COCTaBIseT 3  3adeTHhIX equnauI 108 aka. 4acos, B TOM

YHUCIIC:

— KOHTaKkTHast pabota — 51,95 akan. yacos:
— aynuTopHas — 51 akaj. 4acos;
— BHeayautopHas — 0,95 akan. 4yacos;

— camocTosTeNbHas padota — 56,05 akaj. 4acos;
— B JopMe IpaKkTUIEeCKO# moaAroToBk — 0 akaj. vac;

dopma arTecTaluu - 3a4€T C OLIEHKON

AynuropHast 3
= =
o KOHTaKTHas paborta = z dopma TeKyIero
S
Pasnen/ Tema § (B akaz. yacax) E > Bun § KOHTPOJIA Kox
S 3 © | caMOCTOATENbHON | yCTIeBAEMOCTH U
JUCLIMITITHHEI 3 2 " KOMIIETEHLIUN
O g 5 paboThI MPOMEKYTOTHON
Tlex. mab. | mpakT. Z'S aTTecTaluu
3aH. 3aH. | QO &
1.
1. TTouck
JIOTIOJTHUTEIBLH O
UHPOPMAIIH IO
3aJJaHHOM TeMe.
2.
. CamocrosTenbHoe JlabopatopHast VK-1.1, VK-
1.1 Jluneiinsie H3ydeHue pabora Nel 12 VK-1.3
hocromtHoro ToKa. LT T T ] e, | Kowosmnino | L K-
' ; PEGOzg o np.Nel 1.2, [IK-1.3
3JIEKTPOHHBIMH
OHOIHOTEKAMHU.
4. ITonroroBka K
BBITIOJIHEHHUIO
1.p.Nel
1. Pabora ¢
3JIEKTPOHHBIMH
6 OHOIHOTEKAMHU.
1.2 JIuneiinbie 2 JlaGopatopHas VK-1.1, VK-
CamocTosTenpHoe
AJIEKTPUYECKHUE 1ICTTH 4 2 3 9 P pabota No2. 1.2, YK-1.3,
onHO(pa3HOrO GHoi Kosnoksuym 1o IIK-1.1, TIK-
CHUHYCOUJIAJIBHOTO TOKA nn}:épaTypbl 1.p.Ne2. 1.2, TIK-1.3
3. Iloaroroska k
BBITIOJTHEHUIO
1.p.Ne2
1. Pabora ¢
3JIEKTPOHHBIMH JaGopaTopras
OMOJIMOTEKAMH. VK-1.1, VK-
2 pabota Ne4. 12 VK-13
1.3 Tpexdpastbie uen. 2 2 2 ! CamocTosTeNnbHOE K IIK-1.1, TIK-
n3ydeHHe OHJJIIOKILP.IOZM o 1.2,TIK-1.3
yaeOHOI p-Ne
JIATEPATYpPEHI.




3. [loaroroBska K

BBITIOJTHEHUIO
1.p.Ne4.
1. IloaroroBka k
BBITTOJTHEHUIO
1.p.Ne21. JlabopaTopHast YK-1.1, VK-
2. pabora Ne21. 1.2, YK-1.3,
1.4 Tpancgopmatopri 2 2 2 10 CamocrosrensHoe | Konnoksuym no IK-1.1, IK-
u3ydyeHue 1.p.Ne21 1.2, TIK-1.3
y4eOHOH
JIUTEPATYPhI
1. Iloaroroska k
BBITIOJTHEHUIO
71.p.Ne23. JlabopatopHas YK-1.1, VK-
1.5 Dnektpuyeckue 2 3 2 4 2. pabora Ne23. 1.2, YK-1.3,
MaIIMHBI IOCTOSTHHOT'O TOKa CamocrosrensHoe | Komnoksuym no IK-1.1, IK-
U3y4eHHE 71.p.Ne23 1.2,TIK-1.3
yueOHOI
JIUTEPATYpPBhI.
1. loaroroska k
BBITTOJTHEHUTO
1.p.Ne24. JlabopatopHas VK-1.1, VK-
1.6 ACUHXpOHHBIC 2 2 2 6 2. paborta No24. 1.2, VK-1.3,
JIBUTATEIN CaMocCToATENIbHOE Konnoxsuym o IIK-1.1, TIK-
6 u3ydyeHue 1.p.Ne24. 1.2, TIK-1.3
yueOHOI
JIUTEPaATyphI
1. IlonroroBka k
BBITIOTHEHUIO
1.p.Nel0. JlabopatopHas
2 pabota NelO.
1.7 3.1. DnementHas 6aza CaMOCTo;;Teanoe KomnokBuym 1o VK-1.1, VK-
AJIEKTPOHHBIX YCTPOWCTB 3 2 2 8 WyueHHe 1.p.NelO. 1.2, YK-1.3,
3.2. McTroYyHMKH BTOPUYHOTO 610 JlabopatopHas IK-1.1, TIK-
MTUTAHUSI. yHeoHou pabora Nel 1. 1.2, IK-1.3
JIUTEPaTypBhl.
3. IloaroroBka Konoxsuym o
1.p.Nell.
BBITIOTHEHUIO
n.p.Nell.
1. IloaroroBka K
BBITIOTHEHUIO
71.p.NeS§. JlabopatopHas VK-1.1, VK-
1.8 DnekTpuyeckue 2 2 505 2. pabota NeS§. 1.2, YK-1.3,
HU3MEPEHHS U PHOOPBHI. ' CamocrositensHoe | KommokBuym o IK-1.1, TIK-
U3yUYCHHUE J.p.Ne§. 1.2, IK-1.3
yueOHO
JIUTEPaTyphI
Hroro no pazaeny 17 17 17 56,05
Hroro 3a cemectp 17 17 17 56,05 340
Uroro no gucuuiuinge 17 17 17 56,05 3a4eT ¢ OLICHKON




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jnist peanu3anuu npeaycMOTPEHHBIX BUAOB y4eOHOM paboThl B KauecTBE
00pa30oBaTENbHBIX TEXHOJIOTUH B MPETIOAaBAHUH TUCIUTUTMHBI UCTIONB3YIOTCS
TpaJUuLMOHHAS

TEXHOJIOTHUS M TEXHOJIOTHs npobieMHoro oOydenus. [lepenada HeoOXoaAuMBbIX
TEOPETUUYECKUX 3HAaHUN U POPMUPOBAHUE OCHOBHBIX IPEACTABICHUI MOKET
IIPOUCXOTUTH C

HCI0JIb30BAHNEM MYJIbTUMEIUNHOTO 000pyI0BaHUS.

Jlekumu mpoXoAsT B TPAAUIIMOHHON opme, B OpMe JTEKIHA-KOHCYIbTAIlH 1
npoOseMHBIX Jiekuuid. TeopeTrnueckuii MaTepua Ha MPOOIEMHBIX JEKIHUSX SBIISCTCS
pe3yabTaTOM YCBOCHUS MOJTyYCHHON HH(POPMAITUH MOCPEICTBOM MOCTAHOBKH

POOIEMHOTO

BOINPOCA U MOUCKA IMyTeH ero pemenusd. Ha meknusax — KOHCYIbTalusaX U3JI0KEHHE
HOBOTO

MarepHaia COIpOBOKIAETCS IOCTAHOBKOI BOIIPOCOB U JUCKYCCHEH B MOMCKAX
OTBETOB Ha

9TH BOIIPOCHI.

JIeKMOHHBIN MaTepuall 3aKperUIsieTcs B X0/1€ J1abOpaTOPHBIX U MPAKTUYECKUX padoT,
Ha KOTOPBIX BBINOJHAIOTCS TPYNIIOBBIE WIIN UHAUBUAYAIbHBIE 3aJaHUS 10
MIPOMICHHOU

TEME.

[Ipu npoBeaeHnn 1a00PaTOPHBIX M MPAKTUYECKUX 3aHITUH NCHOJIB3YIOTCS paboTa B
KOMaH/JIE ¥ METO/1bl UHPOPMAIIMOHHBIX TEXHOJIOTHH.

6 YueOHO-MeTOAMUYECKOEe 0OecredeHrne CaMOCTOSTEIbHOI padoThl 00y4alIHUXCH

[IpencraBneHo B npuiaoxeHuu 1.

7 OueHoYHbIE CPeCTBA AJIA POBeIeHUs MPOMEKYTOUYHOM aTTeCTALMHU
[IpencraBieHbl B IPUIIOKEHUHA 2.

8 YueOHO-MeTOAMYECKOEe M HH(POPMALIMOHHOE 00eceyeHne JUCIUTIMHBI

a) OcHoBHas JuTEpaTypa:

1. Jlanunos, . A. DnexrporexHuka : yaeOHuK ais By3oB / W. A. Jlanunos. — 2
- u31., ucrp. u aon. — Mocksa : M3natensctBo IOpaiit, 2025. — 412 ¢. — (Bsicmiee
obOpazoBanue). — ISBN 978-5-534-21153-5. — TekcT : anmekrpoHHsIi // OO6pa3oBaTenbHas
wiargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/559467 (mata oOpareHus:
06.03.2025).

2. NBanos, 1. N. DnexTpoTeXHUKa U OCHOBBI JIEKTPOHUKH : yueOnuk / 1. U.
Wganos, I'. 1. Conosbes, B. f. ®ponos. — 10-e u3a., crep. — Cankr-IletepOypr : Jlanb,
2019. — 736 c. — ISBN 978-5-8114-0523-7. — Tekcrt : anekTpoHHbIH // JIaHb : 37IEKTPOHHO
-oubnmoteunas cuctema. — URL: https://e.lanbook.com/book/112073  (maTa oOparicHus:
10.03.2025). — Pexum gocTyma: s aBTOPHU3. MOTb30BaTeeH.

3. DnekTtpuyeckre MalluHbl | y4eOHUK U MPpakTUKyM Juis By30B / B. U. Kucenes,

3. B. Ky3znenos, A. . Konbuos, B. I1. JIynun ; nox obueit penakueii B. I1. Jlynuna. — 3-
e u3J., nepepad. u gon. — Mocksa : U3narensctBo IOpaiit, 2025. — 231 ¢. — (Bricmiee
oOpazoBanue). — ISBN 978-5-534-19656-6. — TekcT : anekrponHslit // OOpa3oBaTenbHas
iatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/560763  (mara oOpamieHus:
10.03.2025).

4. Hosoxwios, O. Il. OnekTpoTexHuKa (TEOpHS dIEKTPUUECKUX LIeTIEN) B 2 4.



https://urait.ru/bcode/559467
https://e.lanbook.com/book/112073
https://urait.ru/bcode/560763

Yacte 1. : yuebnuk ans By30B / O. I1. HoBoxunoB. — Mocksa : M3narensctBo FOpaiir,
2025. — 403 ¢. — (Bricmiee oopazoBanue). — ISBN 978-5-534-04038-8. — Texkcr :
anekTpoHHbIN // Obpa3oBatenbHas miardgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/561737 (mata oopamenus: 06.03.2025).

0) /lonoJIHUTe/IbHASA JIMTEpaTypa:

1. 1.DnexTpoTexHuKa. DIEKTPUIECKUE M MAaTHUTHBIE IIETH | YUeOHUK U
npaktukym Juis By30B / B. I1. Jlynaun, O. B. Ky3nenos ; nox obmeit penakuueii B. 1.
Jlyauna. — 2-e usn., nepepad. u gon. — Mocksa : M3natensctBo HOpaiit, 2025. — 301 c.
— (Bsicmiee oOpazoBanue). — ISBN 978-5-534-19691-7. — TekcT : 31eKTpOHHBIN //
OopazoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/560566 (mata
obpamenus: 10.03.2025).

2. Munenuna, C. A. DJEKTpOTEXHUKA : YYEOHUK U MIPAKTUKYM ISl CPETHETO
npodeccronanbHoro oopasosanus / C. A. Munenuna ; nox penakuueit H. K. Munenuna. —
2-e n3., mepepad. u norn. — Mocksa : UznarensctBo FOpaiit, 2025. — 245 ¢. —
(TTpodeccuonansHoe oopazoBanue). — ISBN 978-5-534-19816-4. — Tekcer :
anekTpoHHbI // O0pazoBarenbHas maatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/562788  (mara obparenus: 06.03.2025).

3. BBesneHue B TeOpeTHUECKYIO 3NIeKTPOTeXHUKY. Kypc nmoarotosku 6akanaBpoB /
IO. A. berukos, B. M. 3onotaunkwii, E. b. ConoBeeBa, 3. I1. UepHbimeB. — CaHKT-
[etepOypr : Jlanp, 2016. — 288 c¢. — ISBN 978-5-8114-2406-1. — TekcrT : 2NeKTPOHHBIH //
Jlanb : anexTpoHHO-OMOMHOTeuHas cuctema. — URL: https://e.lanbook.com/book/89931
(mara o6pamenus: 10.03.2025). — Pexxum mocTyma: jisi aBTOPH3. TIOJIb30BaTEICH.

4. Anomnonckuit, C. M., Onekrporexnuka : yaeouuk / C. M. AnomoHCKUNA. —
Mocksa : KaoPyc, 2023. — 292 ¢. — ISBN 978-5-406-11277-9. — URL:
https://book.ru/book/948617 (mara obpamienus: 10.03.2025). — TeKcT : 3JEKTPOHHBIH.

5. DIIEKTPOTEXHHKA B YIPAKHEHHUIX U 3a/1auax : yueoHoe nmocoodue / E. U.

Anrasun, B. B. borganos, O. b. JlaBsinenko [u ap.]. — HoBocubupck : HI'TY, 2021. — 94
c. — ISBN 978-5-7782-4365-1. — TekcT : 31eKTpOHHBINH // JIaHb : AIEKTPOHHO-
oubmmoreunas cucrema. — URL.: https://e.lanbook.com/book/216116 (maTta oOpamicHwus:
10.03.2025). — Peskum mocTyma: Ajst aBTOPH3. TOIb30BaTEEH.

B) MeToanueckue ykazaHusi:
Meroaudeckue yka3zaHus JIJIs BBITIOJIHEHHS JIA0OPAaTOPHBIX pabOT MPUBEICHHI B
MPUJIOKEHUH 3.

r) Ilporpammuoe obecnneuenne u UHTEpHET-pecypesl:

IIporpammHoe oGecnieyeHue

HaumenoBanue
110
7Zip cB0OOHO pactmpocTtpansemoe [10 O6eccpouHo

Ne norosopa Cpok AelcTBUS TULICH3UU



https://urait.ru/bcode/561737
https://urait.ru/bcode/560566
https://urait.ru/bcode/562788
https://e.lanbook.com/book/89931
https://book.ru/book/948617
https://e.lanbook.com/book/216116

ONEeKTPOHHBIE
IIJIaKaThI 110
JUCHUITIINHE
"OnexkTpoHuka"

K-278-11 ot 15.07.2011 0eccpovHO

ONEeKTPOHHBIE
TUTAKATBI 10

IUCILIUAILIINHE K-278-11 o1 15.07.2011 06eccpovHO
"DNeKTpOTEXHHUKA

FAR Manager cB0OOIHO pacnpocTpansemoe [10 06eccpovHO

MS Office 2007

Professional Ne 135 o1 17.09.2007 06eccpovHO

HpO(l)eCCI/IOHaJIbeIe 0a3bl JAHHDLIX U l/lH(l)OpMaII]/IOHHLIe CIIPpaBOYHLIC CUCTEMbI
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9 MarepuajibHO-TeXHUYeCKOe obecneyeHne JUCHUNINHBI (MOILYJIs)

MartepuanbHO-TeXHUYECKOE 0OecTieueHre TMCIUILUINHBI BKIIOYAET:

VY4eOHbIe ayIUTOPUH AJIs POBEACHUS 3aHITHI JIEKIIMOHHOTO TUTIA ay/l.365
MynbTUMeIUIHBIE CPEACTBA XPaHEHHUS, NIepelayn U MpeIcTaBiIeHus MHpopManuu

VYyebOnast maboparopust 11 MPoBeACHUS 1a00paTOPHBIX paboT: JabopaTopus
ANEKTPUUECKUX Ieneil ayn. 358 YHuBepcanbHbIA Ja00paTOPHBIN CTEH/ IO AJICKTPHUUESCKIM
LEMsIM, DJIEKTPOHUKE, HIEKTPOU3MEPEHUSIM -9 IIIT.

Harnsanaeie mocoOusg-rurakarsl-12 mir.

YyebOnast 1aboparopust 1 MPoBeAeHUs 1a00paTOPHBIX PaboT: JadopaTopus
ANEKTPUYECKUX MaKH  ayn .361 YHuBepcabHBIN Ja00PATOPHBIN CTEH]T IO JICKTPUUSCKHM
MalHaMm 9 mr.

Harnsagaeie nmocoOus-rurakarsl-12 mir.

VYueOHas ayuTOpus A MPOBEACHUSI  MPAKTUUECKUX 3aHSATUH , TPYMIIOBBIX U
WHIUBUAYAIbHBIX KOHCYJIbTAIMH, TEKYIIET0 KOHTPOJIS U IPOMEKYTOUHOM aTTeCcTaluy ay/l.
357, 354, 358, 361 Jlocka, MynbTUMEOUIHBII NPOEKTOP, IKPaH

[Tomemienue A caMoCTOSATENLHOM paboThl oOyuaromuxcs aya. 343 I[lepconanbHbie
kommbioTepsl ¢ maketom  MS Office, Bbixogom B IHTEpHET U JOCTYIIOM B JIEKTPOHHYIO
nH(pOpMaLMOHHO-00pa30BaTEeNbHYIO CPEAY YHUBEPCUTETA

[Tomemienue A XpaHeHUs ¥ MPOPHUIAKTUYECKOTO 00CTY)KUBAaHUS y4eOHOTO
obopynoBanus ayn. 356 Cremnaxu, ceiidbl Ans XpaHeHHs] yaeOHOTO 000pYyIOBaHMS.

WNHcTpyMeHTHI 71 peMOHTa J1ab0opaTOPHOTO 000pyI0BaHUS



IIpuiaoxenune 1

6.Y4eOHO-MeTOqMYECKOE OOecTIedeHHe CaMOCTOAATeILHOH PadoThl 00y4aromuXxcst

[Mo mucimruinHe «DNEKTPOTEXHUKA U 3JICKTPOHUKA» MPEAYCMOTPEHA ayIMTOPHAS 1
BHEAYJAUTOPHAS! CAMOCTOSITeNIbHAs paboTa 00yJaromuXcs.

AynuTopHas caMoCTOsTeNIbHAs paboTa CTyIEHTOB MPEATNoaraeT pelieHue 3a1au npu
BBITIOJTHEHUH KOJUIOKBHYMA I10 TeMeE JIAO0OpaTOPHON pabOTHI.

Ilepeuensv nadopamopnvlx paboom

1.UccrnenoBanue cBOMCTB 1eny MOCTOSTHHOTO TOKa. JIaboparopHas padota Nel.

2.HccnenoBanue TMHEWHON AIIEKTPUYECKOHN TIeTTH 0JHO(A3HOTO CHHYCOMIATBLHOTO TOKA.
Komnencanus peaktuBHOM MomHOCTH. JlabopaTopHas pabota Ne2.

3.UccnenoBanue TpexdasHO ey Npy COSTUHECHUH MPUEMHUKOB SHEPTUH «3BE3I0M».
JlabopaTtopHnast pabota No4.

4. VccnenoBanue ogHodazHoro tpanchopmaropa. Jlaboparopuas padora Ne2 1.

5.UccnenoBanue nBuraTesis NOCTOSTHHOTO TOKa HE3aBUCUMOTo Bo30yxaeHus. JlaboparopHas
pabota No23.

6.MccnenoBanne acCHHXpOHHOTO JIBUTATENs ¢ a3HbIM poTopoM. JlabopaTtopHas padorta Ne24.
7.MccrnienoBanue HYJEBBIX CXeM BhIpsMIieHUs. Jlaboparopras padorta NelO.
8.MccnenoBanne MOCTOBBIX M YIIPABIISIEMBIX CXeM BhITIpsimiieHus. JlabopaTopHas padota Nel 1.

9.9nexTpudeckue npudbopsl U u3mMepenus. JlaboparopHas padora Ne§.

Ilpumepnvie ayoumophsie KoJ110KGUYMbL

Konnokeuym Ne 1. Jluneiinvie yenu nocmosiHHo20 moxa.

i
1. OnpenenuTs  BEIMYUHY  TOKa  KOPOTKOTO ‘ E
3aMbIKaHusg, ecau: E=2,1B, Rg=0,10m, G)Ro
R=20wm.

2. Uto moka3sbIBaeT BOJIbTMCTD, MOJKIIOUCHHBIA K
3aKMMaM MCTOYHHKA?

3. Onpenenuth conmpoTHBIEHHE pe3uctopa R2,
ecii: R1=30Owm, a moka3aHus amMIepMeTpOB
yKa3aHbl Ha CXeMe.




4. Onpenenuts conpotusienus R1 u R2, eCIu:

U =60 B, Tok B Hepa3BEeTBICHHOW YacTH IENHU *U
I=15A. (R1=2Ry)

5. Ompenenuth HampsbkeHue ucrouyHuka U, eciou

R=6 Owm, I=4A. b

Konnoxeuym Ne 2. Jlunetinvie yenu nepemenHoco moxa .

[IpuBeaute rpaduk MrHOBEHHBIX 3HAUEHUM TOKAa M HANPSDKEHUS NJs LENH, CojepiKalei
AKTHUBHOE CONPOTHBIICHUE.

N
)

OmnpenennTh CONMPOTHBIIEHHE KOHAEHcaTopa Xc, U xc
ecoim: U =200B, 1 =4 A, cos o =0,8. L

Onpenenuth AEWUCTBYIOIIEE 3HAYCHHE TOKA, HANpsOHKEHUsS, CABUT Mo ¢a3ze U XapaxkTep
HArpy3KH, €CJIM MTHOBEHHBbIC 3HA4YeHHWs TOKa M HampsbkeHus passbl: 1= 10 Sin of,

u = 141 sin (wt + 30°).

[IpuBeauTe SIEKTPUYECKYIO CXEMY, KOTO-pOil
COOTBETCTBYET BEKTOPHAs JUarpamma.

OnpenenuTh MOKazaHUsl aMIIEPMETPOB A1 U Ay U
peakTuBHYI0 MotHOCTh Henu Q, ecnu: U = 120 B.

Konnoxseuym Ne 3. Tpexghaznvie yenu.

Kak monyunts tpexdaznyro cucremy 3.J1.C.7  [laiite oIpeneeHue TpexdazHoi
IEKTPUYECKON LIEIH.

OOBSACHUTH NOCTPOCHHE BEKTOPHOM JAMarpaMMbl TOKOB U HaNpsDKeHUH Juid Tpexda3Hoi 1emnu,
COEJIMHEHHOM «3Be310i». Harpyska cuMMeTpuyHas, XapakTep aKTHBHO — UHYKTHBHBII.

JIuHeliHbIe TOKH IPU COETMHEHNH HArpy3KHu «3Be310i»: Ia= Ig = Ic =20 A. OnpenenuTs TOK B
HEUTpaIbHOM MPOBOJE, ECIU Py = Pp = Q¢ = 30°.

HpI/IBe,Z[I/ITC BBIPAXKCHUC IJId OIIPCACICHUSA aKTUBHOH U peaKTHBHOﬁ MOIITHOCTEM npu
CHMMeTquHOﬁ u HCCHMMCTpH‘lHOﬁ Harpyskax.




5. OmpenenuTts MOKa3aHHWE BOJIBTMETpA, €CIIH
Zp = 10 Om, amnepmetp nokaseiBaet 10 A.

Konnoxsuym Ne 4. Tpancghopmamopwi

1. Ha3oBuTEe HOMHHAJILHBIE BCJIMYHHBI, YKa3bIBACMbIC Ha IMACIIOPTHOM HIHUTKE
tpanchopmaTopa. Uto BeI MOHMMAETE 1O HOMUHATBHON MOIITHOCTHIO
TpaHncpopmaropa’?

2. IlpuBeaure 311. CXEMY OIBITa XOJOCTOTO X0Aa. Pacckakute Mopsiiok NpoBEACHUS
3TOrO0 OmbITa. Kakue BeMMUMHbI PU 3TOM OIpPENEsIIOTCS ?

3. [IpuBeanTEe BHEIIHIOK XapaKTepUCTUKY TpaHChopMaTopau  OOBSICHHUTE €e.
[Ipy KakuX yCIOBUSAX CHUMAETCS BHEIIHSSA XapaKTEPUCTHKA?

4. [ToueMy y OOMOTKH BBICIIETO HANPSKCHUSI CEUCHHE MTPOBOJIA MEHBIIIE, a Y
0OMOTKH HU3IIETO HAIPSKEHUS 00JIbITIe?

5. ano: Uyv=220 B, U2,0,=127 B, S;;o»=1100 BA.

OnpenenuTh HOMUHAIBHBIC TOKU TIEPBUYHON U BTOPUYHON OOMOTOK
TpanchopmaTopa u kodhdunmeHT Tpanchopmanuu K.

HOLICMy HOMHHAJIBHBIC TOKH HEC PaBHEI 110 BEIUYHNHE?

Konnoxeuym Ne 5. ['enepamopwr nocmosinno2o moka.

1. Pacckaxkute o cmocobax OXJIaXACHHA MAalllWMH ITOCTOAHHOI'O TOKA.

2. yCTpOfICTBO 1 Ha3HAYCHHUEC KOJIJICKTOPA.

3. Kakue norepu B MalIMHaxX MOCTOSIHHOTO TOKA SIBJIIOTCSA MOCTOSIHHBIMU?
ITpusenure xapakrepuctuky KIIJ] u o6bsacHuTe ee.




4. Ilpu kakux ycIOBHUSAX CHUMAETCS XapaKTepucTHKa xojoctoro xona?  Ilpuseaure
BH/JI XapaKTEPUCTUKU X0JO0CTOT0 X0Aa. O0bICHUTE, TOYEMY BOCXOAAIIAsl BETBb
XapaKTEPUCTUKHU HE COBIAAAET C HUCXOAALIEH?

5. 'eneparop mapamienbHOTO BO30YXKICHUSI C HOMUHAJIBHBIM HaIPS)KEHUEM
Uuov=220 B, HoMuHanbHBIM TOKOM lyoy=110 A nimeer crnenyromue norepu:
P;=P+Pyex=1320 Br, P,=650 BT, P,=1300 Bt. Onpenenuts KI1J[ renepatopa.

Konnokeuym Ne 6. [{leueamenu nocmosanno2o moxa.

1. YCTpoHCTBO M NPUHIMI ACUCTBUS ABUTATEINS IOCTOSTHHOTO TOKA.

2. IlpuBenuTe ypaBHEHHE SJIEKTPUYECKOIO PAaBHOBECHUS JIBUTaTeNsl MOCTOSHHOTO TOKAa U

OOBSICHUTE €T0.

3. Jlns pBuratens mapallieTbHOrO BO3OYXKIEHWS Ha OJHOM TpaduKe MPUBEIUTE NIBE
MEXaHUYECKHE TIEpe/lauu: €CTECTBEHHYIO M MCKYCCTBEHHYIO (PEOCTAaTHYIO). YKaKHUTE
TOYKH, COOTBETCTBYIOIHNE HOMHUHAILHOMY PEKUMY M PEXKUMY HJICATHHOTO XOJOCTOTO

X04a U YCJIOBUS, IIPU KOTOPBIX CHATBI 3TU XaPAKTCPUCTUKMU.

4. Kakne IIOTEPH USMEHAIOTCS CYIICCTBCHHO ITPU USMEHCHUHN HAI'PY3KH HAa BaJly ABHUI'aTCIIA

M OKa3bIBAIOT 3HauuTelbHOE BIusHue Ha K.I1.J1.?

5. JlBurareiib TOCTOSHHOTO TOKa IapajUIeJIbHOTO BO30YKICHHUS WMEET IaclopTHHIE
manaeie: Prom=10 kBT, Unom=220 B, lguom=50 A, Nngom=1000 o06/mun, Rg=0,4
Om.

OHpeI[eJ'II/ITL YaCTOTY BpallICHUA AKOPA ABUTATCIIA IPU UACAIIBHOM XOJIOCTOM XO/JC.




Konnoxeuym Ne 7.Acunxponnvie osucamenu

1. YcTpoWCTBO ¥ Ha3HAueHHE dYacTel Tpex(]a3sHOro acHHXPOHHOTO JBUTATEIS C
KOPOTKO3aMKHYTBIM POTOPOM.
2. Kak m3menunrcs Tok xonoctoro xoxa (110) u HomuHaIBHBIN KOA(MOHUIIMEHT MOITHOCTH
(cosp1HOM ), eciu BO3YIIHBIN 3a30p MEXK]Yy CTATOPOM U POTOPOM YBEITHUHUTCS ?
3. IlpuBenute BbIpa’k€HHE YACTOTHI BPAIICHHUS] MAarHUTHOTO TOJISI CTaTOpa U OOBSICHUTE
€ro.
4. Yto BB HOHUMAETE MOJ] PEKUMOM XOJIOCTOTO X0/1a aCHHXPOHHOTO JBUraTesis?
5. Tpexda3Hblit acCHHXPOHHBIN IBUTATEh UMEET HOMUHAIBHBIC TAHHBIC!
Prom=10 xBt, Unom=220/380 B, nHomM=950 06/MmuH, m=85%, cos¢p=0,681.
Onpenenuth HOMUHAJIBHYIO MOUTHOCTh NOTPEOIEHHS SHEPTUU U3 CETH U MOMEHT Ha
BaJly JIBUTATENs, €ClIi 0OMOTKA CTaTOpa COEMHEHA «3BE3/101».

Konnokeuym Ne 8. dnexmpuueckue usmepenusi.

Hazosute TpC6OBaHI/IH, MNpCABbABIIACMBIC K JICKTPOU3MCPUTCIIbHBIM npn60paM.

2. Kakoii Tok MO’KHO U3MEPUTH aMIIEPMETPOM, CONPOTHBIIeHHE KOTOporo Ra=0,3 OmM,
Neon=150 nemn., C,=0,001 A/men., ecinu BKIIOUUTH €O C IIYHTOM, CONPOTHUBIICHUE
kotoporo R;=0,01 Om?

3. Ompenenuth LEHY JENEHUS BOJBTMETPA, HMEIOLIETO HOMUHAJIbHBIE JaHHBIE:

Uin=50 B, nNyow=100 menx.,, Ry=1000 OmM, BKIOYEHHOr0 ¢ J00AaBOYHBEIM

conportusieHueM Ry=3000 Om.




HpI/IBeHI/ITe CXEMY BKIIFOUCHUA BOJILTMETPA C I[O6aBO‘-IHBIM COIMPOTUBJICHUCM.

4. JlBa BaTTMETpa C HOMUHAIBHBIMHU JAHHBIMU lyoy=5 A, U,o,=150 B co mikanoii Ha
150 nenmeHwii BKIIIOYEHBI B LIENb Y€Pe3 M3MEPHUTENbHbBIE TPaHC(HOPMATOPHI TOKA U
HanpsbkeHus ¢ kodddurmentamu Tpanchopmaimn Toka Krr=50/5 u Krp=500/100.
OnpenenuTh MOIHOCTE TIOTPEOJICHHS SHEPTHU TpeX()a3HOH METbI0, €CIM CTPEIKa

OJIHOT'0 BaTTMETpa OTKJIOHUJIAch Ha 15 nenenuit, a apyroro Ha 40 neneHuil.

5. B uem paznuia Mexay TOYHOCTHIO U YyBCTBUTEIBHOCTHIO pubopa’?




7. O1leHOYHbIE cpeacrea aJisi IpoBEACHUSA l'lpOMC)KyTO‘ll—[Oﬁ aTreCTalnuu

IIpuioxenue 2

a) HﬂaHprEMbIe Pe3yJdbTaThbl Oﬁy‘-lel-[l/lﬂ H OIICHOYHBIC CPEACTBA IJIA IPOBECACHUSA l'[pOMC)KyTO‘-IHOﬁ aTTeCTallumn

Kon
WNHaukaTop AOCTHKCHUS KOMIICTCHITHH O1ieHOYHBIC CpeICTBA
WHUKATOpa
YK-1: nocoOeH oCyIIecTBISATh TOUCK, KPUTHUSCKAN aHAIM3 U CHHTE3 MH()OPMAIIUN, PUMEHSATh CUCTEMHBINA TIOJIXO JUTSl PEIICHUS TIOCTABICHHBIX
3amaq
YK-1.1: AHanmm3upyer 3a/1aqy, BbIIeNssA e¢ 0a30BbIe COCTABIISIOIINE, Ilepeuensy meopemuueckux 60npocos K zauemy
paccMaTpuBaeT U mpejjiaraeT BO3MOYKHBIC BAPUAHTBI PEIICHUS . . .
MTOCTABJICHHOW 3a/1a4M, OT[CHUBAS MX JIOCTOMHCTBA M HEJIOCTATKH 1. HOHﬂuTm SNCKTPHHCCKOU, - SJICKTPOHHON M MATHUTHOM
neneil. Knaccuduxauuss u npumeps! neneil. OcHOBHBIE
YK-1.2: OupeleIer, KHTEpIPETHPYET i PARKHPYET HH(OPMAIHIO, 3aKOHBI 2TIEKTPOTEXHUKH U MX TIPUMEHEHHE.
IpeyeMyIo i PEIIEHNA TIOCTARICHHOH 34IATH; OCYIIECTRIAET 2. dusnueckas U MaTeMaTHyeckas Mojenu uenu. Mctounukuy,
OPOBOAHMKM W TNPUEMHHUKH.  VjeanusmpoBaHHBIE
MTOUCK MH(POPMAITUH 110 PA3IMYHBIM THIIAM 3aIPOCOB JBYXTIOIIOCHBIE SIEMEHTE U MX CBOBCTEA.
. 3. JluHeliHble SJEKTPUYECKUE IEMH IOCTOSHHOTO TOKA.
[Ipu o6paboTke nHbOpMAIK OTANYAET (GaKThl OT MHCHHH,
. . AHanu3 nenu Ha ocHOBe 3aKk0HOB Kupxroda n Oma.
YK-1.3: HWHTEpIpETAIUi, OLICHOK, (popMUpyeT COOCTBEHHBIC MHEHUS U 4. DKBHBATEHTHBIE PEOOPAZOBAHMS YIACTKOB IETIEIL.
CYXKACHUA, apTYMCHTHPYCET CBOU BBIBOJIBI U TOYUKY 3pCHUSA 5. OCHOBHBIE METO/IBI AHATN3A JIMHEUHBIX 1EIIEH.
6. CpoiicTBa JIMHEHHBIX JJCKTPUUYCCKUX IICTICH: CBOWCTBO
JUHEHHOCTH, IPUHITUI HAJIOKEHUS, IPUHITUI B3aUMHOCTH.
7. DnexkTpuyeckass MOIIHOCTh M JSHEPrusi TMOCTOSIHHOTO
JNEKTPUYECKOTO TOKA. 3aKOH COXpPAaHEHUS OHHEPIHH B
ANEKTPUYECKON IIeMH C TOCTOSHHBIMU TOKaMu. bamanc
MOIITHOCTEH.
8. OcHoBHbIE XapaKTEePUCTUKH u napaMeTpsl
CUHYCOUJANbHBIX TOKOB M  HampsbkeHud. CrocoOsl
MOJIy4EHUS] CHHYCOHIaTbHBIX HAMPSKEHUH U TOKOB.
9. TIlpencraBneHue CHHYCOMIANBHBIX TOKOB M HaIpPsOKEHUN

BCKTOpaMU )51 KOMIIJICKCHBIMH qucCJIaMu. 3aKOHBI




Kon

WHJIMKaTopa

Nuaukatop JOCTUAKEHUS] KOMIIETCHIUN

OneHouHbIE CpeICTBA

10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

AIIEKTPUIECKHX IETIeH B KOMIUIEKCHOH (opme.

®a30oBbIe COOTHOIIECHUS MEXKIY TOKAMU U HAMIPSHKCHUSIMU B

IETU MPU CUHYCOUIATBHOM TOKE.

ComnpoTHBJICHUSI DSJIEMEHTOB M Yy4YacTKOB ILeTed mpu

CHHYCOMJIAJIbHBIX TOKAaX.

DNeKTpuYecKkass DdHEpPrusi W MOIIHOCTh B IEMAX C

CHHYCOMIAJIbHBIM TOKOM. AKTHBHAsI, PEAaKTUBHASI M TIOJTHAS

MONTHOCTH. ballaHCc aKTUBHBIX U PEAKTUBHBIX MOIIIHOCTEH.

Tpexdaznas cucremMa HaIpsHKEHUH, OCHOBHBIC

COOTHOUIEHUS, CroCOOBI  TOJTYYCHHS, HMCTOYHHUKHU

Tpex(a3HOro HAPSDKEHUS U MX SKBUBAJICHTHBIE CXEMBI.

Tpexdaznas Harpy3ka. CHMMeTpUYHaAs U HECUMMETPHYHAS

Harpy3ka Mpu COeIuHEHUH (a3 B TPEYroJbHUK U 3BE3IY.

CxeMBbl 1 pacyeT 3KBHBAJICHTHBIX IMAPAaMETPOB HAarpy3Ku B

Tpex(a3HbIX HETsIX.

Tpexda3znas Tpex- U  YETHIPEXIPOBOJHAS CETh C

CUMMETPUYHOMN Harpy3Koi, CXEMBI, pacueTHble

COOTHOILIEHUSl JJIsl OINpeAeieHHs] JUHEHHBIX U (a3HbIX

TOKOB U HaIlpsKEHU .

MomHocTH TpexdaszHol cetn. M3MepeHue akTUBHOW H

PEaKTUBHOM MOIIHOCTH.

Opnnodasubiii TpancHoOpMaTOp CO CTATBHBIM CEPICUHUKOM.
CBolicTBa U O0COOCHHOCTH MOIYMPOBOJIHUKOBBIX JTHOJIOB

pPa3IMYHBIX TUIIOB.

Ha3nauenue u npuMepsl TPOCTEUIINX CXEM BBITIPSIMUTENEH,

MPUHIIMIIBI UX PaOOTHI.

Ilpumepnulii nepeuens npaKkmuueckux 3a0anuil




Kon

WHJIMKaTopa

Nuaukatop JOCTUAKEHUS] KOMIIETCHIUN

OneHouHbIE CpeICTBA

.Onpenenuts comnporuBiieHne pesuctopa R2, ecmm: R1 =3 OwMm, a

IMOKa3aHug aMIICPMCETPOB YKa3aHbl Ha CXCME.

3. Omnpenenuth compoTUBIEHUE KOHAeHcaTopa Xc, €CIH:
U=200B,1=4A,cos¢=0,8.

L X

1
[
I|

4. OnpenenuTh MOKa3aHUs aMIIEPMETPOB A1 M Ay U PEaKTHUBHYIO
MomrHocTh nenu Q, ecou: U = 120 B.

5. JluHeiiHble TOKM TpU COENMHEHUH HATPY3KH <«3BE3N0MN»:
Ia=lg=1c =20 A. OmnpenenuTh TOK B HEUTPAILHOM IPOBOJE,
€CIH Py = Qp = Q¢ = 30°.




Kon

WHJIMKaTopa

Nuaukatop JOCTUAKEHUS] KOMIIETCHIUN

OneHouHbIE CpeICTBA

6. Onpenenutp moKa3zaHue BosubTMeTpa, ecmu Zgd = 10 Om,
amnepmMeTp nokassiBaer 10 A.

7. OnpenenuTs IEUCTBYIONIEE 3HAYEHUE TOKA, HAMPSKEHUS, CIIBUT
o ¢ase U XapakTep Harpy3KH, €CJIM MTHOBEHHBIE 3HaYEHUS TOKA U
HanpspbkeHus pasHbl: 1= 10 sin of, u = 141 sin (ot + 30°).

8. Kakoil TOK MOXXHO HM3MEpPHTh aMIIEPMETPOM, COTPOTHUBIICHUE
kotoporo Ra=0,3 Om, nue,=150 pmem., Ca=0,001 A/men., ecmu
BKJIFOYHTH €T0 C ITYHTOM, CONPOTHBIeHUE KoTOporo R,;=0,01 Om?
9. OnpenenuTs LEHY ACICHUS BOJIbTMETPA, UMEIOIIETO

HoMuHaNIbHBIE JAaHHBIE: U,0=50 B, N,on=100 mea., Ry=1000 Om,

BKJIFOYEHHOTI'0 ¢ 100aBOYHbIM connpoTuBieHHEeM Ry=3000 Om.

HpI/IBe,Z[I/ITe CXEMY BKIIYCHHA BOJBTMETpAa C I[O6aBO‘lHBIM
COIIPOTHUBJICHUECM.

10. HpI/IBe,Z[I/ITe QJICKTPUYICCKYIO CXEMY, KOTOpOﬁ COOTBETCTBYCT
BCKTOPHAA JUuarpamMmma.

\
ci




Kon
Nuaukatop JOCTUAKEHUS] KOMIIETCHIUN
WHOUKAaTOpa

OneHouHbIE CpeICTBA

A

o s

Ilepeuens nabopamophuvix pavom

DeKTpuYecKre MpuodopPsl U U3MEPEHUS;
WccnenoBanme CBOMCTB IS MOCTOSHHOTO TOKA;
UccnenoBanue 31eKTpUUECKON  1IEMU CUHYCOUAIBHOTO
TOKa;
UccnenoBanue Tpexda3HbIX IENeH;

HccenenoBanne NOIynpOBOAHUKOBBIX BBITPSIMUATENEH.

IIK-1: Criocoben npuHUMAaTh y4acTHE B MHKEHEPHBIX pa3paboTKaxX CPEeIHEro YPOBHS CIOKHOCTH B COCTaBe KOJIJICKTUBA; pa3padaTbiBaTh U
HCIO0JIb30BaTh IpaUyecKyto JOKYMEHTAIMIO; OLIEHUBATh PUCK U ONPEAETSATh MEPHI 10 00ecreueHUI0 Oe30MacHOCTH pa3padbaTbIBaEMON TEXHUKH;
HCII0JIb30BAaTh METO/Ibl PACUETOB 3JIEMEHTOB TEXHOJIOIMYECKOr0 000pyI0BaHuUs IO KPUTEPUSIM pabOTOCIIOCOOHOCTH M HAJIEKHOCTH

K-1.1: [IpuMeHsieT HOpMaTHUBHO MPABOBBIE aKTHI B chepe TEXHOCHEPHOU
0€30IaCHOCTH, TPaPUUECKYIO JOKYMEHTAIIHIO VIS Pa3paOdoTKU
MIPOEKTOB MEPOTIPUATHIA B 001aCTH OXPaHbI OKPYXKAIOIICH CPEJIbI,
OXpaHbI Tpy/a, 0€30IMaCHOCTH B UPE3BBIYAWHBIX CUTYAIHIX HA
00BEKTaxX SKOHOMUKHU

AHaJ'II/ISI/IpyeT COCTOSIHHE 00OBEKTOB JACATCIBHOCTH C IIO3UIIUHU
IK-1.2: oOecrneueHns 0€301IaCHOCTH M BBITIOJTHCHUS Tpe60BaHPII>’I
HOPMAaTHUBOB. HpI/IMeH}IeT COBPCMCHHBIC MCTObI pACUCTOB
OJICMCHTOB TCXHOJIOI'MYCCKOI'O 060py,Z[OBaHI/IH 10 KpUTCPUSAM
pa6OTOCHOCO6HOCTI/I N HAJC)KHOCTHU

Hepeqenb meopemu4ecKux 60npocoeé K zauemy

1.
2.

Opnnodasubiii TpaHncHopMaTOp CO CTANBHBIM CEPICUHUKOM.
Tpexda3zubie TpaHchopmMaTopsbI: Ha3HAYCHUE,
KOHCTPYKIIHS, MIPUHITUIT JeicTBuS, OCHOBHBIE
9KCIUTyaTallMOHHbBIE TTapaMeTPBhI.

[Tonyuenue  Bpamiaromerocs MarHUTHOTO  TOJIA B
Tpex(a3zHOM 1eTH.

ACUHXpOHHBIC JBUTATEIM: Ha3HAUYCHUE, KOHCTPYKIIHS,
MPUHIINI JEHCTBUSL.

CriocoOblI mycka U peryiarupoBaHus CKOPOCTH aCHHXPOHHBIX
JBUTaTEJIEH.

JIBuratenu MoCTOSIHHOTO TOKA: Ha3HauY€HUE, KOHCTPYKIIHS,




Kon

Nuaukatop JOCTUAKEHUS] KOMIIETCHIUN

OneHouHbIE CpeICTBA

UHIMKATOpa
OneHuBaeT pucku U 3PPEKTUBHOCTD MPUHATHIX TPOESKTHBIX crocoObl BO30YK/I€HUSI, OCHOBHBIE XapaKTEPUCTUKH.
pELIeHUH, OTIpeIeTIsieT MEPHI 10 00eCTIeYeHUI0 OE30TTaCHOCTH. 7. YpaBHEHUE IBM)KEHUS AJIEKTPOIIPUBO/IA.

TIK-1.3: OcymiecTBi€T KOHTPOJIb MPOEKTHBIX PEIICHUH, TPOEKTHON 8. Pexumbl paboTHI AIIEKTPOTIPUBOJIOB.

JOKYMEHTAIMHU B 00JIaCTH OXpaHbl OKPYXKaIOIIeH cpebl, OXpaHbl 9. BpI00p MOLTHOCTH JBUTATEIS HIIEKTPOTPUBOIA.
TpyZaa, 0€30MaCHOCTH B UPE3BBIYAMHBIX CUTYAIUAX 10. BeiOop Bu/a ¥ THUTIA IBUTATEIIS.
11. Tupucropnoe nu TPaH3UCTOPHOE YIIPABJICHUE
AJEKTPOIIPUBOJIOM
12. O6mue cBeCHHS O TIOJTYITPOBOTHUKAX.
13. DAEKTPOHHO-IBIPOYHBIN  Tepexon.  XapaKTepUCTHUKH,
napamMeTpbsl M Ha3HA4€HUE MOJYIPOBOJHUKOBBIX HOJOB,
TUPUCTOPOB.
14. Obmue cBeneHuss ©  KiIacCU(UKAIUS  MCTOYHUKOB
UIEKTPONUTAHHUS.
15. HyneBsie CXEMBI BBITIPSIMIICHUSL. OnHodasHele,

Tpex¢a3Hble U YIPABIIIEMbIE BHITIPIMUTEIH.

Ilpumepnulii nepeuens npaKkmuueckux 3a0anuil

1. Jano: U;4on=220 B, Uuon=127 B, S;;,ox=1100 BA.

Onpenenutb HOMUHAIIbHBIE TOKU IEPBUYHON U
BTOPUYHOM 0OMOTOK TpaHchopmaTopa u
koduruenT Tpanchopmannu K.

[louemy HOMUHaIBHBIE TOKA HE PAaBHBI 110
BEINYNHE?

2. OnHodasHblil TpaHchopMaTOp HOMUHATBHON MOLITHOCTHIO




Kon

WHJIMKaTopa

Nuaukatop JOCTUAKEHUS] KOMIIETCHIUN

OneHouHbIE CpeICTBA

SHomM=600 kBA BKItoueH B ceTh ¢ HanpspkeHueM U ,,=10 000
B. Hanpspkenue Ha 3axumax BTopuyHoi 0OMOTKH Uyy0y=400 B.
OrnpenenuTh YMCiI0 BUTKOB IepBUYHOM 00MOTKH W1 1
k03h¢unreHt tpanchopmanuu K, eciid 4KciIo BUTKOB
BTOpUYHOM 0OMOTKH W,=25.

3. Bo BTOpu4HOif 00MOTKe TpancopmaTopa HaBogutcs I/[C
E>=100 B ¢ gacroroit f=50 I'1.

Onpenenuts I/C E,, eciin ammutyna
HaIpsHKEHUS Ha TIEPBUYHON 0OMOTKE HE
W3MEHHTCS, a yacTtoTa Bo3pacret a0 400 I'n?

4. Tpanchopmarop umeeT ciaeayromue qaHHble: Syo,=10 000
BA, Py=200 BT, P,=400 Bt. Onpenenuts KII]]
tpanchopmatopa mpu cose=0,8 u 3=0,5.

5.JIBuraresns MOCTOSIHHOTO TOKA MapajuIeIbHOTO BO30YKICHUS
uMeeT nacrnoptHeie qaHHbie: Puom=10 kBT, Ugom=220 B,
larom=50 A, NHOM=1000 O6/MI/IH, R;{ZO,4 Om.

OHpe,I[eJ'II/ITB YaCTOTY BpallICHUSA AKOPSA ABUTAaTCIIA IIPU
nacajJlbHOM XOJIOCTOM XOAEC.

6. JIBuraresnb MOCTOSTHHOTO TOKAa HE3aBHUCHMOTO BO30YKICHUS
MMeeT HOMUHaIbHBIE HaHHbIe: Prom=55 kBT, Unom=440 B,
IHHOM:14O A, R;[:O,l Owm.




Kon

WHJIMKaTopa

Nuaukatop JOCTUAKEHUS] KOMIIETCHIUN

OneHouHbIE CpeICTBA

Onpenenuts mpoTuBo - IJC U 3IEeKTPOMArHUTHYIO
MOIIIHOCTb JIBUTATEJISI.

7. ABurarens MOCTOSIHHOTO TOKa MapaJlIeIbHOTO BO30YKICHUS
nMeeT HoMuHalbHbIe aHHbIE: Prom=10 000 BT, Ugom=220 B,
IHOMZSS A,

NHom=1000 06/MuH, Rg=0,4 Om, Rg=44 Owm.
Onpenenuts KII/ n 1 MOMEHT BpanieHus JBUTATENS.

8. JlBUraTesb mapaiieabHoro BO30yKIEHUS UMEET HOMUHAILHEIE
JTaHHEIC: PH()MZI,S KBT, Unom=110 B, lHom=18 A, NHoM=3000
00/muH, Rg=104 OM, Rg=0,47 Om.

Onpenenuth npotuBo — IJIC nBuraTenss ¥ HOMUHAIbHBIN
MOMEHT Ha Baiy.

9. HomuHabHBIC TaHHBIC JBUTATENS MAPAJIICIIBHOTO
Bo30yxaeHus: Ugom=110 B, lnom=14 A, Puom=1,5 kBT,
Rg=0,50M, Rg=220 Om.

Onpenenuts npotuso — IJC npu Harpy3ke paBHOI
| H:1;51HOM-

10. Tpexda3Hblii aCHHXPOHHBII IBUTaTENlb UMEET HOMUHAIbHBIE
JTaHHbIE:

Prom=10 xBt, Unom=220/380 B, nHoM=950 06/MuH,




Kon

WHJIMKaTopa

Nuaukatop JOCTUAKEHUS] KOMIIETCHIUN

OneHouHbIE CpeICTBA

n=85%, cosp=0,681.

Ornpenenut HOMUHAIBHYIO MOIITHOCTh MOTPEOICHUS
SHEPTUU U3 CETH U MOMEHT Ha Bally IBUTATEJS, €CIIH
00MOTKa CTaTopa COeMHEHA «3BE3/I0».

11 OnpenenuTs HOMUHATBHYIO MOIIIHOCTh MOTPEOJIEHUSI SHEPTUU
U3 CETH U IOJIHBIEC TOTEPH SHEPTHUH B IBUTATENE, €CIIU: pHOM=4,5
kBt, k.1, 1=90%.

12 MakcumanbHbIi MOMEHT aCUHXpOHHOTO ABurarens 13Hm npu
Ul=Ulnrom. Yemy on pasen npu U1=0,8Unom, eciu R2=const?

Ilepeuensv nadopamopnulx pabom
1.UccnenoBanue ogHodazHoro tpanchopmMaropa;
2.HWccnenoBanne nBuraTeicH OCTOSIHHOTO TOKA,
3.MccnenoBanre aCHHXPOHHBIX JIBUTATENICH C (ha3HBIM POTOPOM.

4. DnexkTpuyeckue mpudOpsl U U3MEPEHHUS




6) HOpﬂ)IOR MPpOBECACHUSA l'[pOMQ)KyTO'lHOﬁ aTTeCTallui, MIOKa3aTe/IM 1 KPUTEPUU OLICHUBAHUSA

HpOMe)Ky’l'O‘-IHa?I arTecranusa 1o JUCIHHUIIIINHE «3JICKTpOHI/IKa " SJICKPOTCXHHUKA» BKIIIOYACT TCOPETUUCCKUC BOIIPOCHI, IMO3BOJIAOIIUEC OUCHUTD
YPOBCHL YCBOCHHA O6y‘IaIOIIII/IMI/ICH 3HaHI/II>'I, 1 NPAKTUYCCKUC 3aaHl, BBIABIAIOIMIUC CTCIICHD C(i)OpMI/IPOBaHHOCTI/I YMCHI/Iﬁ nu BJ'IaIICHI/If/’I, IMPOBOAUTCA B
(dbopme 3a4yeTa ¢ OIICHKOM.

3aueT ¢ OLIEHKOW [0 JaHHOM AMCUUIUIMHE MPOBOJUTCS B MMCbMEHHO YCTHOM (popMe MO dK3aMEHAllMOHHBIM OMileTaM, KaXKJbli U3 KOTOPBIX
BKJIKOYAET | MpaKkTH4YECKOE 3aJaHUE U OJJUH TEOPETUUYECKUI BOIIPOC.

Ilokazamenu u Kpumepuu OueHu8anu .

— Ha OLIEHKY «OTJIMYHOY» (5 6a/10B) — 00ydaromuiics JeMOHCTPUPYET BBICOKHI yPOBEHb C(HOPMHPOBAHHOCTH KOMITETEHIIUHN, BCECTOPOHHEE,
CUCTeMAaTHYEeCKOe U IIyO0OKO€e 3HaHKE yueOHOTo MaTepuaia, CBOOOIHO BHIMOIHAET IPAKTUUECKUE 3a/1aHus1, CBOOOIHO OTIEPUPYET 3HAHUSAMU, YMEHUSIMH,
MIPUMEHSIET UX B CUTYallUsAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OIICHKY «Xopomuioy (4 6amia) — oOydaromuiicss AEMOHCTPUPYET CPEAHHUI YPOBEHB C(HOPMUPOBAHHOCTH KOMITETCHIIMI: OCHOBHBIC 3HAHMSI, YMEHUS
OCBOEHBI, HO JIOMTYCKAIOTCSl HE3HAUNTEIbHbIC OMTUOKH, HETOYHOCTH, 3aTPYAHEHUS MPU aHATUTUIECKUX OTICpPAIIHsIX, IEPEHOCE 3HAHUH U YMCHUN Ha
HOBBIC, HECTAHJAPTHBIC CUTYaIUH.

— Ha OLIEHKY «yJA0BJIETBOPUTEIbHO» (3 Oaia) — o0yJaronuiicst 1eMOHCTPUPYET MOPOrOBbIN YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEHLIUN: B XOI€
KOHTPOJIbHBIX MEPOTIPUSATHI JTOMYCKAIOTCA OMIMOKU, MPOSBISETCS OTCYTCTBUE OT/IENbHBIX 3HAHUM, YMEHUN, HABBIKOB, OO YyJaIOUIUIICS UCTIBITHIBAET
3HAYUTENIbHBIC 3aTPYAHEHUS IPU ONIEPUPOBAHUY 3HAHUSMU U YMEHUSIMU MIPU UX NEPEHOCE HA HOBbIE CUTYaIUH.

— Ha OLIEHKY «HeYy/10BJeTBOPHUTEJLHO) (2 6amia) — oOydaromuiics JeMOHCTpUpYeT 3HaHus He 6osee 20% TeopeTHuecKoro MaTepuania, J0mycKaer
CYIIECTBEHHbIE OIINOKHU, HE MOKET MOKa3aTh HHTEJUIEKTYyalIbHbIC HABBIKH PEIICHUS MPOCTHIX 3a1a4.



