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ComepKaHHe

BreneHue

[{ens 1 3amgaur H3YUEHHS JUCIIHIUTHHEI
OO0opyaOBaHHE H MaTEpH AL
HanmeHoOBaHHe IIPaKTHYECKHX padoT
ComepKaHHe IMpakKTHYECKHX padoT

IIpakTHueckas padora Nel Pacuer ajeKTpHYeCKHX HAarpy30K B 3JIEKTPOYCTAHOB-
KaxX HanpsoKeHHeM 10 1 KB MeTo1oM yIIOpSAOUYeHHBIX JHAIPAMM.

IIpakTHueckasa padora Ne2 Pacyer ajIeKTpHYECKHX Harpy30K B 3JIEKTPOYCTAHOB-
KaX HalpsoKEHHEM BRIIIE 1 KB MeTOI0M YIIOPSIOUEHHBIX JHAIPaMM.
[IpakTHueckasa padora Ne3 3amura 3JIeKTPHYECKHX CETEH M SIEKTPOIIPHEMHH-
KOB HampskeHHeM 10 1 xB.

IIpakTHueckasa pabdora Ned 3amura 3JIeKTPHYECKHX CETEH M 3IEKTPOIIPHEMHH-
KOB HaIlpsoKeHHEM BeIe 1 kB.

IIpakTiueckas padora Ned Pacuer ripegoxpaHUTENIEH.

IIpakTiueckas padora Ne6 PacueTr aBTOMaTHYE CKHX BBIKIFOUATEIIEH,
IIpakTHueckas pabora Ne7 PacueT JIMHHHA 3IeKTpoIlepeaay.

[TpakTHueckas paGora Ne8 PacueT TpaHc]opMaTOpoB H aBTOTPaHC(POPMAaTOPOB.
[IpakTrueckas pabora Ne9 Pacyer 1ieHTpa 3JIeKTPHUYECKUX HAarpy30K.
YuyeOHO-MeTOqIUeCKOe H HH(POPMAIIHOHHOEe 00ecIeueHHE JHCIIHILIHHEI
IlepeyeHp OCHOBHOH H JOIIOIHHTEIIFHOH JIHTEPATYPRI, HEOOXOMMMOH JIJIS OCBO-
€HH S U CIIHIUIHHEI

IlepeyeHp Y4YeOHO-METOAHUYECKOrO OOECIIeUeHHSI CaMOCTOSTEIIbHOH PadoThH
OOYYAFOIIHXCS ITO0 JUCIHIUIHHE

[lepedeHp pecypcoB HH()OPMAIHOHHO-TEIEKOMMYHHKAI[HOHHOH ceTH MHTepHeT,

He0OXOHMBIX IJI51 OCBOSHHS JHCI[HIUTHHBI

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOANMUCHIO
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BreieHue

[IpakTiiecKkie 3aHSTHS CO3Jal0T ONTHMAJIBHEIE JHAAKTHYECKHE YCIOBHA I AeATEIIbLHOCT-
HOI'0 OCBOEHHS CTYASHTAMH COIECPKAaHH I H METOHOIIOIHH H3y4YaeMOH JTHUCIFIUIHHBI «3JIEKTPOCHA0-
’KEHHE», HCIIOINb30BAHHE CIIEI[HAIBHOIO J1abopaTOpHOro oO0OpPYAOBAaHHSI H TeXHHYECKHX CPEeJICTB.
[IpakTHYecKHe 3aHATHSA 3aHHMAIOT ITPEHMYINECTBEHHOE MECTO IIPH H3YYEHHH OOIIenpodeCcCHO-
HaJIbHBIX H MPOQeCCHOHAIbHBIX JHCIHIUIHH. |IpaKkTHYecKHe 3aHSATHS ITPOBOISTCS C 1[I0 BhIPa-
OOTKH TpaKTHYeCKHX YMEHHH H ITPHOOPETEHH S HABBIKOB B PEeIlleHHH 3aJay, OTpabOoTKH YIIpaKHe-
HII1, BRIIOJTHEHHH YePTEXKEH, IIPOM3BOICTBE PACUYETOR M T.II.

[{enpro IMpakTHYECKNX 3aHATHI SBISETCS (POPMHPOBAHHE ITPAaKTHIECKHX YMEHHH — ITpodec-
CHOHAJIbHBIX (BBITOIIHSATh OIpeJeléHHble JEHCTBHS, OIepalliH, HEOOXOQHMbIE B ITOCIEAYIOIIEM B
NTpo()eCCHOHATBHOH JIeATeIbHOCTH) HIH Y4eOHBIX, HeOOXOIHMBIX B IOCIIeAYIOIEH YyueOHOH Jes-
TEJIBHOCTH IT0 00IIenpodecCHOHAIBHEIM H ITPO(QeCCHOHAILHBIM JTHCIIHILIIHHAM.

BuGmiorpaduueckiii CIIHCOK COACPKHUT CBEIEHHS O CITPaBOYHOI IIHTepaType H JOITOITHH-

TCIIBHBIX H3aHIX, HeOOXOIHMBIX I YIIIY OJIEHHOT O H3VHUCHHA OTACIIBHBIX BOIIPOCOB.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



1. Iens uzadauu uzyueHus OUCUUNIUHDL

[{enp JHCIHITIHHEI SBISETCS

- ()OpPMHpPOBaHHE Y CTYASHTOB CHCTEMATHUYECKHX 3HAHHH I10 BOITPOCAM ITPOEKTHPOBAHHS H SKCITIIY-
aTaI[MH KOMITIEKCHBIX CHCTEM AIeKTPOCHAOKEHH S TOPOJOB H ITPOMBIIIIIeHHBIX TP -ITPH ITHIA.
3aJavyaMH JHCIHIUTHHBI SBISIETCS:

- OMpPEJENITh BEIIHYHHBI PaCYeTHBIX HaI'Py30K,

- MPOEKTHPOBATH HA BapHAHTHOH OCHOBE CXEMBI ANeKTPOCHAOKEeHHS ITPOMBIIIIIEHHEIX ITPeIITPHSI-
THIL H TOPOJIOB;

- PaCCUHMTHIBATh ITapaMeTPhl peKHMa CeTH H oITpeielIeHHEM ITOKa3aTelei KauecTBa HIekK-
TPOSHEPTHH B €€ PacYETHBIX y3IIax.

2. Obopyoosarue u mamepuaibl

ArmrapaTHBIE CPeJICTBA: TIePEHOCHOH HOYTOYK, IIPOeKTOp, IOCKa MarHHTHO-MapKepHaslL.
Y4yeOHasa ayIHTOPHS JUIS IMPOBeAEeHH YUeOHBIX 3aHATHI, OCHAIlleHa 000pPYIOBaHHEM H TEX-

HHYCCKHMI CPEACTBAMII Gﬁ}”IEHI[H.

3. Haumenoes anue npakmuueckux pavom

M3 HUX ITpaKkTHYE-
CKas ITOATOTOBKa,
JaCcOB

No Temnl HanmeHoOBaHHE TeM JHCLIMIIIMHEL, HX KPaTKOe O0peM
ITUCITHIUTHHEI COJZIepKaHHe JACOB

3 cEMeCTp
IIpakTHyeckas padora Ne 1.
PacueT 3IeKTpHYe CKIX HAarPy30K B 3JIEKTPO-
yCTaHOBKaxX HarpsokeHHeM 10 | kB MeTooM
VIIOPSIIOYEHHBIX JJHAI PAMM.
[ IproOpeCcTH HAaBBIKH BBITIOITHEHHS pacyeTa
3IIEKTPHYECKIX HAIPY30K B 3IIeKTPOYCTAaHOBKaX
HaIpsoKeHHeM 10 1 KB MeTomoM yItopsigoueH-
HBIX JIHarpaMM.
IIpakTH4yeckasn padora Ne 2,
PacueT 3IeKTPHYE CKIX HAarPY30K B 3JIEKTPO-
yCTaHOBKAaX HaIlpPsKeHHEM BRINIE 1 KB MeTo10M
VIIOPSIIOYEHHBIX JTHAT PAMM.
[ IproOpeCTH HAaBBIKH BRITIOITHEHHS pacyeTa
3IIEKTPHYECKHIX HAIPY30K B 3IEKTPOYCTAaHOBKAX
HaITpsOKEHNEM BHIIE 1 KB MeTomoM yriopsimo-
YEeHHBIX JHArPaMM.
IIpakTHyeckas padora Ne 3.
3arura 3JIeKTPHYECKHX CeTEH H BIIEKTPOIIPHEM-
HHKOB HaIIpsDKeHHeM 10 1 KB.

Havuirescsa pacCUHTHIBATh VCTABKH 3aIIIMNTHI
AOKYMEHT MOANMUCAH -
SNEKTPOHHOWM NOANMCHIO
| |Ceptudmkar:  12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoBa TateaHa AnexkcaHgpoBHa | ,5 —

1,5 —
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3arura 3JIeKTPHYECKHX CeTeH H AIEKTPOIpHEM-
HHKOB HaIpsoKeHHEM BBIIIE 1 KB.

Hay4uThCs pacCUHTEIBAaTh YCTABKH 3aII[HTEI
3JIEKTPHYECKHX CETEH H 3IIEKTPOIPHEMHHKOB
HAITPsKEHHEM BEIIIE 1 KB

IIpakTH4yeckasn padora Ne S,
PacueT mmpeaoxpaHHTEIICH.

5 [IproOpecTH HAaBBIKH pacyéTa ITIaBKOH BCTABKH 1.5
IPEIOXPAHUTEIEH B IIEIISAX 3aIUTRI SIIEKTPHYE-

CKILX CETEH.
IIpakTH4yeckas padora Ne 6.

6 PacueT aBTOMaTHYECKHX BRIKIIFOUATEIIEH. 15
Hayunrescq pacuéry H mogoopy aBTOMAaTHYECKHX ’
BBIKITIOYATEIIEH B SJIEKTPHYE CKOH CETH.

IIpakTH4yeckas padora Ne 7.

- PacueT IMHMI 3JIEKTpOIlepeaay. 15
[ IproGpecTH HAaBBIKH pacyéTa IapaMeTpPoOB JIH- ’
HHI K3IIEKTPOIEPELa.

IIpakTH4eckan padora Ne 8.
PacdeT TpaHCc(popMaTOpOB H aBTOTpPaHC(hOpMa-
TOPOB.

8 M3y4HTh cXeMBI ITOAKIIFOYEHH TPaHC(OpMaTo- 1.5

POB H aBTOTPaHC(OPMATOpPOB, a TaKKe IpHOOpe-
CTH HABBIKH ITOACYETA MX OCHOBHEBIX ITapaMeT-
POB.

IIpaxkTH4yeckas padora Ne 9.
PacueT 1ieHTpa 3IeKTPHYECKHX HATPY30K.

9 [ IproOpecTH HABBIKH pacyéTa OCHOBHBIX XapakK- 1.5
TEPHUCTHK U ITapaMETPOB LIEHTPA AEKTPHYE CKIX
Har py30K.

HToro 13,5
LOKYMEHT NOAMNUCAH

SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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[ IpakTHueckoe 3aHsaTHe Nel

Tema 3anamua. PacyeT 3JIeKTPHUECKHX HAIPy30K B 3MeKTPOYCTaHOBKAX HaIIpsDKeHHEM 10 |
KB MeTOJIOM YIIOpSA0YeHHEIX JHATPaMM

Ilens 3anamus. IIpnoOpecTH HaBBHIKHM BBIMOIHEHHS pacyeTa SIIEKTPHYECKHX HArpy30K B
AIeKTPOYCTAaHOBKAX HaNpshKeHHeM 0 1 kB MeTomoM yIIOpSTOYeHHBIX JHAT PaMM.

AKmyansHocms mempl. IITPOKO IIPHMEHSIETCS IIPH PelIeHHH MHOTHX ITPHKIIaJHBIX 3aJay.

Teopernueckne cBeJeHHS.

PacueTHast Harpyska IO JOIIYCTHMOMY HarpeBY IIPeACTaBISET COOOH TaKyH YCIIOBHYIO
IUIMTEIbHYKD HEH3MEHHYIO Harpy3Ky, KOTOpas SKBHBAJeHTHA OXKHIAEMOH H3MEHSIOIIEHCS Harpys-
Ke IT0 HanOollee TSOKEIIOMY TEINIOBOMY BO3JEHCTBHIO: MAaKCHMAlIbHOH TeMIlepaType HarpeBa ITpo-
BOJTHHKA HIIH TEIUIOBOMY H3HOCY €0 H30JISI[HH.

B cooreerctBHH ¢ PTM 36.18.32.4-92 pacueTHas aKTHBHAS MOIIHOCTh TPVIIIBI 3IEKTPO-
MIPHEMHHKOB (KOIIHYECTBO 3JIeKTPONPHEMHHKOB B TPYIINe 0ollee OJHOI0) Ha HanmpshKeHHH 10 1 kB
OIPEHENSETCS 110 BEIPaKeHHIO

Pp :szl:kﬂprf

rae Kp — kosd puiiieHT pacueTHOH Harpy3KH.
" pymmioBoit KO3 pHITEHT HCITOMb30BaHH

ZkapHi

_ 1
; ZpHi

3HaueHHe Kp 3aBHCHT OT 3(p(EeKTHBHOIO YHCIA 3JIEKTPOIPHEMHHKOB (113), TPYITIOBOIO KO-
s(pmimenTa ucnonb3oBaHuA (Ki), a Takke OT ITOCTOSHHOM BpeMeHH HarpeBa CeTH, JJIS KOTOPOit
PACCUYHTHIBAIOTCS AIIEKTPHYECKHE HAarPy3KH. B MeTomuKe pacueTa IIPHHATHL CIeAYIOIHE 3HAaYeHHS

. -1’y =10 MuH y
ITOCTOSIHHOH BpeMeHH Harpena (T0): — U1 ceTel HanpspkeHHeM A0 1 KB, nuraro-
OMHX PacCIlpCAC/IMTCIIBHBIC IMIMHOITPOBOABI, ITYHKTDIL, CﬁﬂpIﬂ[n IIIUTHI. SHAYEHHS Kp JUISI OTHX CeTeH

o Ty=2514
IMpHHHMaroTca 1o Ttadm. 1.1; ~ 0 ’ — JUIL MaruCTpalbHBIX IIMMHOIIPOBOAOB M I[EXOBBIX
TpaHcpopMaTOpoB. 3HaueHHT Kp I 3THX ceTel IMpHHNMAIOTCA 1o Tadim. 1.2,

Stbq}EETHEHGE HHCIIO 3JIICKTPOIIPHEMHHKOB 113 — 3TO TAKOC HHCIIO OJHOPOIAHBIX ITO PCHKHMY
pﬂﬁDTBI SNEKTPOITPHEMHHKOB OJHHAKOBOH MOIIHOCTH, KOTOpPOC OﬁyGHﬂBHI[BﬂET TS HCS 3HAYUCHILA

pacuyeTHOH HArpy3KH, YTO H I'PYIIIA Pa3IHYHBIX IT0 MOIIHOCTH H PeXKHMY PaOOTHl 3JIEKTPOITPHEM-
HHUKOB. BeJImumHa n3 oMpeersieTcs 110 BEIpakeHHIO:

_Xpy)’
T >

BﬂﬂpﬂCBI H 3aJaHHC

K

H

Pﬁﬁ"""TT TITLMTT ™ "'!!']"!!']"!Q‘!?""!"TT!’!T!T-T? TTMATTIARATTITITSAMT M T o AT ™ nflpIIaHI‘y IIB };’GHOEIHM]': E HPIUIG}I{EHIHI ]_

AOKYMEHT NOANMUCAH
SNEKTPOHHOWM NOANUCHLIO
Ceptudmkar:  12000002A633E3D113AD425FB50002000002A6 THEHHE BJIEKTPOYCTAHOBOK HﬂTI)EﬁIHEHEﬁ.
Bnapeneu;: LWWebayxopa TateAHa AnekcaHapoBHa

QIIE30BAHILA BJIEKTPGBHEPI‘I]II?
Nencreutened: ¢ 20.08.2021 no 20.08.2022



3. PexxiMBI HEITpAJIHM 31eKTPOYCTaHOBOK J10 1 KB 1 BrIIIEe 1 KB.
4. [IprMeHeHHEe H Ha3aHAUEHHE 3JIEKTPOIIPHBO/Ia Ha ITPOMBIIIIIEHHOM ITPE ITPHSTHH.

5. OxapaKTepH3yiTe YPOBHH CHCTEMBI 3IIEKTPOCHA0KEHH S ITPe JUTPHSTHA.

IIpakTH4Yeckoe 3ansaTHe No2

T'ema 3anamun. Pacuer 3jieKTpHYeCKHX HATPY30K B JIEKTPOYCTAHOBKAX HaINPsSLKeHHEM
BbiIle 1 kKB MeToaoM ynmopsaoueHHbIX JHATPAMM

Ilens 3anamus. 1IpnoGpecTH HABBIKH BBINIOTHEHHS pacyeTa SIIEKTPHUYECKHX Harpys30K B
AIEKTPOYCTaHOBKAaX HaIlpsKeHHEM BhIIIe 1 KB MeTomoM yIIopsSioueHHBIX JHATPaMM.

AxmyansHocme mempl. IIMPOKO ITPHMEHSIETCS IIPH PEIIeHHH MHOTHX ITPHKIAHBIX 3a1a4.

T COPETHYCCKHEC CBE/ICHH A

3HaueHHS KO3(P(HIMEHTOR pacyeTHOH Harpy3kH Kp U1 IHTAIOIMHX ceTeH HaIpsDKeHHEM
no 1 kB mm1g moctossHHOH BpeMeEHH HarpeBa

I'y =10 MuH

3HaueHN I K03 QHIIHEHTOB pacyeTHONH Harpy3kH Kp Ha mmHax HH 11eXoBeIX TpaHcopMa-

TOPOB H JJI MAaI'HCTPAJIBHBIX INIHHOITPOBOA OB HAIIPSDKCHIICEM 0O 1 xB

KoadpuimeHT Hcrmons3oBaHug K
o 0,1 0,15 0,2 0,3 0,4 0,5 0.6 | /M
Oolee
1 8,00 5,33 4,00 2,67 2,00 1,60 1,33 1,14
2 5,01 3,44 2,69 1.9 1,52 1,24 1,11 1,0
3 2,94 2,17 1.8 1,42 1,23 1,14 1,08 1,0
4 2,28 1,73 1.46 1,19 1,06 1,04 1.0 0,97
5 1,31 1,12 1.02 1,0 0.98 0,96 0,94 0,93
6-8 1,2 1,0 0.96 0,95 0,94 0.93 0,92 0,91
9-10 1,1 0,97 0.91 0.9 0.9 0.9 0,9 0,9
10 - 25 0.8 0.8 0.8 0.85 0.85 0,85 0.9 0,9
25-50 0.75 0.75 0,75 0.75 0.75 0.8 0.85 0.85
Bomnee 50 | 0.65 0.65 0,65 0.7 0,7 0,75 0.8 0.8
. Koa(prmmieHT Henonp3oBaHHI K
0,1 0.15 0,2 0,3 0.4 0,5 0.6 0,7 0.8
2 8.0 5.3 4.0 2,66 2.0 1.6 1.33 1,14 1.0
3 4,52 3,2 2.55 1.9 1,56 1,41 1,28 1,14 1,0
4 3.42 2.47 2.0 1,53 1.3 1,24 1.14 1,08 1,0
5 2.84 2.1 1.78 1,34 1.16 1,15 1.08 1,03 1.0
6 2.64 1,96 1,62 1,28 1.14 1,12 1.06 1,01 1.0
7 2.5 1,96 1,54 1,25 1.12 1,10 1.04 1.0 1.0
8 2,37 1,78 1.48 1,19 1,10 1,08 1,02 1,0 1,0
9 2,26 1,7 1,43 1,16 1,08 1,07 1.01 1,0 1,0
10 2.18 1,65 1,39 1,13 1,06 1,05 1.0 1,0 1.0
AOKYMEHT NOANUCAH 1,04 1.0 1.0 1.0
'CepTudmkar: '|Eﬂtﬁrggzﬁzgggig;é?gﬁr;gﬁc;}ﬂﬂzGGGGGEAE _1*03 _1*0 _1*0 _1*0
‘Bnapeneu: lebayxoera TaTeAHa AnekcaHapoBHa 1,02 l'-O 1*0 1*0
] 1ol 1,0 1,0 1,0
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15 1.9 1.46 1.25 1,03 1.01 1.0 1.0 1.0 1.0
16 1.85 1.43 1.23 1,02 1.0 1.0 1.0 1.0 1.0
17 1.81 1.4 1.2 1.0 1.0 1.0 1.0 1.0 1.0
18 1.78 1,38 1.19 1.0 1.0 1.0 1.0 1.0 1.0
19 1.75 1.36 1.17 1.0 1.0 1.0 1.0 1.0 1.0
20 1.72 1.34 [.16 1.0 1.0 1.0 1.0 1.0 1.0
21 1.7 1.33 1.15 1.0 1.0 1.0 1.0 1.0 1.0
22 1.66 1,31 1.13 1.0 1.0 1.0 1.0 1.0 1.0
23 1.65 1,29 1,12 1.0 1.0 1.0 1.0 1.0 1.0
24 1.62 1,28 [.11 1.0 1.0 1.0 1.0 1.0 1.0
25 1.6 1,27 1.1 1.0 1.0 1.0 1.0 1.0 1.0
30 1.51 1.21 1.05 1.0 1.0 1.0 1.0 1.0 1.0
35 1.44 1.16 1.0 1.0 1.0 1.0 1.0 1.0 1.0
40 1.4 1,13 1.0 1.0 1.0 1.0 1.0 1.0 1.0
45 1.35 1.1 1.0 1.0 1.0 1.0 1.0 1.0 1.0
50 1.3 1.07 1.0 1.0 1.0 1.0 1.0 1.0 1.0
60 1.25 1,03 1.0 1.0 1.0 1.0 1.0 1.0 1.0
70 1.2 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
80 1.16 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
90 1.13 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
100 1.1 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
JagaHue

[IponseecTH pacueT noTpedIIgeMOH MOITHOCTH METOAOM YIIOPSAOYEHHBIX JHarpaMM COITIaCHO Ba-
PHAHTY IIPIIOKEHHE 2.

KoHTpo/IbHbIE BOIIPOCHI
1. Knaccuukamus mpoMBINIIIE HHEIX IIpeIIPHATHIL 110 ITOTpe O0I1eMOi MOIITHOCTH.

2. YeM ompeAengeTc s HATEKHOCTh 3TeKTPOCHAO KEHILA?

3. B ueM creIpigika OTAeTbHEIX KaTeTOPHIT I1eKTPOIIPHEMHIKOR?

4. KaxoBHI JOITy CTHMBIE TIEPEPHIBEL B 3JIEKTPOCHAOKEHIH 1A IOTPEOHTENelH pa3IHUHOH KaTeTOPHI
II0 HAEeKHOCTH?

5. Oco0eHHOCTH 3NeKTPOCHAOKEeHIA IIPHEMHHKOR | KaTeTOPHIL.

6. J111 yero HeoOXOIHMO pe3epBHPOBAHIE INEKTPOYCTAHOBOK B CHCTEME INMEKTPOCHAO KEHHT?

7. HazHaueHHe KOMMYTAI[HOHHOI almrapaTypsl B CHCTEME 3IeKTpocHaOKeHHA. I1epeunciaiTe BHIbI

KOMMYTAITHOHHEIX AIlIIAPATOR.

IIpakTH4Yeckoe 3ansarue Nej

Tema 3anamua. 3alHTa IJIEKTPHYCCKIIX ceTeH H AJICKTPOIIPHEMHIKOB HAIIPLKCHIICM 0 1

KB
HEJH: SJAHAMUA. Ha}ﬂIHTBGH paGCIIHTBIEaTL YCTABKI 3alllHTBI SIICKTPHYCCEKILX ceTel H DIIeK-
R NOKYMEHT nn,qnwcAH '
SNEKTPOHHOW NOAMUCLIO [PH PpEHICHITI MHOI'HX ITPHKIAIHBIX 3aJ4'.
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu,; LlebGayxoea TateAHa AnekcaHapoBHa
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B coy4asix, Korja pacueTHas MOITHOCTh Pp, BRIUMCIEHHAS IO BeIpakeHHIO (1.1), okakeTcs
MEHBIIIE HOMHHAIIbHOH HanOOJIee MOIIHOIO 3JIEKTPOINPHEMHHKA (PH.MAakKc), CleAyeT ITPHHHMATh

Pp — Prmakc

PacueTHasa PeaKTHBHaA MOIITHOCTE OITPCACIIACTCAH CIICAYIOIIIM D‘ﬁpEIB'DMZ

- JITIS TIMTAIOIIHX ceTeH (I'IIITEIIGH_[HE PacIlpCACIIHT CIIBHBIC HNIMHOIIPOBOARI, ITYHKTEI, CﬁGpI{FI:,
H_[IITBI) B 3dBHCHMOCTH OT 3HaYcHIA 115.

Q, =L1D ki P8 ®;
1

&
¥

Q, = D ki D8P,
1
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Bﬂﬂpﬂtbl H 3a1JaHHC

[TponsBecTH pacueT 3ammuTH 10 1 KB cormacHo BapHaHTY IIPHIIOKEHHE 3.

. BrigennTe xapakTepHble TPYIOILI AMeKTPOIIPHEMHIKOB II0 MEXAHITUeCKOMH HarPy3Ke.

2. Kaxue PeKHMEI paboTEI AMeKTPHUECKIX NIBHTaTelneil VUNTHIBAFOTCS B
CHCTeMAX 3IeKTPOCHAOKEHIA?

3. TlosgcHure pazIrmyme B (H3HUECKOM CMEICIIE pacueTHOI BeIIHYHHBI
3MeKTPHUEC KO HArpy3KH 10 HaIPeBY H HATPY3KHU 10 TIPOEKTHEIM H 0T OBOPHBIM YCIIOBHSM.

4, CpaBHHTe KIaCCHUYECKOe ITOHATHE IT0TY4ACOBOr0 MAKCHMYyMa Harpy3KH H pazHooOpa3ie HCIIOb-
30BAHH TepMHHA B IIpaKTHKe JKCILTYaTalliH,
ITPOEKTHPOBAHHSA, JOTOBOPHBIX OTHOIIIEHITI.

5. Paccmotpnre ITPHMEHFOIITIE CA BeJTHUNHEI HHTEepBaIa OCpeTHeHHA

3MeKTPOIOTpedlIeHHd BO BpeMeHH H IpadHKH 31eKTPHUYeCKHX Harpy30K.

6. H300pa3mnre CYTOUHBIE rpadiKH 3IeKTPHUECKOI Harpy3KH TR0 OBIX
H3BeCTHRIX Bam mmoTpeGHOCTell (MOKHO M KBAPTHPHI) H IOACHHTE HeH30eAKHOCTh A 3NeKTPHKH H3MeHeHH A
ITapaMeTpPOB 3IeKTPOIoTpedIeH 110
) OJOKYMEHT NOoAarnncAH
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ITPIUTOKCHIIC
KGBd)(l)I]I[HEHTLI HCITOJIIb30BAHITA H MOIITHOCTH HEKOTOPBIX
MCEXAHH3MOE H alIlllapPdTOB

KoadpuigieHTHI
DONEKTPOIPHEMHHKH HCIIOIB30Ba- | MOIIHOCTH
Hi, (kar) (cos®)

1. MeTariopeXyIe CTaHKH MEITKOCEPHITHOI'O IIPOH3- 0.12-0.14 0.4-0.,5

BOJICTBA, MEJIKHE TOKAPHEBIE, CTPOralbHEIE, JOI0eXK-

HbIE, (ppe3epHble, CBEPIHIIbHBIE, KapyCelbHEIE, TO-

YIUIBHBIE H JP.
2. To xe npH KPYITHOCEPHIHOM ITPOH3BOICTBE 0.16 0,5-0.6
3.  To xe IIpH TSDKETIOM peXKHMe padOoTHI: 0,17 0,65

IITaMIIOBOYHEIE ITPECCHI, ABTOMATEI, PEBOJILBEPHEIE,
00 IHPOYHEIE, 3yOo(pesepHBIE, a TaKXKe KPYITHBIE TO-
KapHEBIE, CTPOralibHbIe, (Dpe3epHEIE, KapycelbHBIE, Pac-
TOYHBIE CTAHKH

4.  To xe ¢ 0co00 TSDKEINBIM PeKHUMOM PadoThI: IMpHBOALI (0,2 - 0,24 0,65
MOJIOTOB, KOBOYHBIX MAIIMH, BOJIOYHILHBIX CTAHKOBR,
OUHCTHTEILHBIX OapabaHOB H .

5.  MHOIOMIIMMHAEIIFHEIE ABTOMATEI 0,2 0,6
6.  KpaHbsl MOCTOBEIE, IpeH(pepHbIe, KpaH-0ankH, Tembde- 0,15 - 0,35 0,5
PHI, TH(THI
7. BEHTIIJIHTGPBI:, CaHHTapHO-THTHEHHYEeCKas BEHT I 0.65-0.8 0,8
8.  Hacocrl, koMITIpeCcCOphI, ABHIaTElIb-T€HEPATOPEI 0,7 0,85
9.  CpapoyHbIe TpaHC(pOpPMaTOPEI IYTOBOH 3MIeKTpocBapkH | 0,2 0,4
10. Ileunm compoTHBIEHHS, CYLIMJIbHEIE IMKaEl, HarpeBa- |0,75—0,8 1,0
TEJIbHEIE TIPHOOPEI
11. HMHIYKITMOHHBIE MY HH3KOH YaCcTOTEHI . 0,35
12.  MHIYKITHOHHBIE ITEYH BEICOKOH YaCTOTEI - 0,65 — 0.8
13. DneBaTophl, TPAHCIIOPTEPEI, KOHBEHEPEHI 0.4 —-0,55 0,75
14. JIyroBble CTalEIlJIaBHIILHBIE TIEUH 0,5-0,75 0,8-09
15. Tl'anpBaHHYECKHE YCTAHOBKH 0.4-0,5 0,6 -0.8
IIpakTHyeckoe 3anarue Ned
T'ema 3anamua. 3aliyuTa SIEKTPHYECKHX CETEH H 3IEKTPOIPHEMHHKOB HAIIPSKEHHEM BEIIIE
1 xB

Ilens 3anamun. HaydnuTbCsl pacCUHTHIBATh YCTABKH 3aIUTHL MNIEKTPHYECKHX CETEH H DIIEK-
TPOIPHEMHHKOB HaITpsDKeHHeM BhIie 1 KB
AxmyansHocms mempl. IIMPOKO ITPHMEHSIETCS IIPH PeIlleHHH MHOTHX ITPHKIAHBIX 3a1a4.

Teopernueckasi YacTb.

[Ipu onpegeneHiy PH 10 MHOTOABHUTATEIBHBIX ITPHBOIOB YUHTHIBAIOTCS BCE OHOBPEMEH-
HO padoTaroIHe MEKTPOABHTATENH JaHHOT O ITPHBOIA.

JIIIs1 BIIeKTPOABHTATENIEH C MTOBTOPHO-KPATKOBPEMEHHBIM PEXKHMOM PadOTH HX HOMHHAIIb-
Hasi MOIHOCTh ITPHBOIHUTCA K JUIHTEIbHOMY pexumMy (I11B=100 %).

[Ton BxIroueHHH omHoMasHoro SII Ha (dha3zHOe HalpsDKeHHE OH YUYHTBHIBAETCS KaK SKBHBA-

| [IOKYMEHT NOANWUCAH

' INEKTPOHHOW NOANMACHIO
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[Tpu BKIrOUeHHH ogHodazHoro D11 Ha ImMHeltHOe HaNpsKeHHE OH YUHTHIBAETCSI KaK HKBH-
BaJIeHTHBIH D11 HOMHHAIIBHOH MOITHOCTRIO

Pu=V3Puor Gu=3Guo

[Tpn Harmruiy rpyromsl ogHOo( a3HEIX D11, KOTOpEIE pacIpelelIeH  IT0 (pa3aM ¢ HepaBHOMEp-
HOCTBIO He BBIINE 15 % IT0 OTHOMIEHHIO K OOIeil MOIMHOCTH (TpexdasHbIX H ogHo(a3HeIX DIl B
TPYIIIIe), OHH MOT'YT OBITh IpejicTaRIeHbl B pacyeTe KaK SKBHBaJIeHTHas I'pyrdia Tpexgas3HbixX Ol ¢
TOH K& CYMMAapHOH HOMHHAIILHOH MOII[HOCTBIO.

B ciay4yae ITpeBHIINIEHHS YKa3aHHON HEPABHOMEPHOCTH HOMHHAJIBHAS MOIIHOCTh SKBHBA-
JIEHTHOH T'pyMIIBI TpeX(as3HbiX Ol mpHHHMaeTCca paBHOH TPOHHOMY 3HAYEHHIO MOIITHOCTH HaHOO-
TIee 3arpyKeHHOH (pa3bl.

K pacyeTHOH AaKTHBHOH H PeaKTHBHOH MOIIHOCTH CIWIOBEIX 311 HampsoxeHmeM g0 1 kB
IOTIKHBI OBITH ITPH HEOOXOMHMOCTH J00aBJIEHBI pacUeTHRIE OCBETHTEIIBHEIE HAIPY3KH Pp.o u Qp.o.

3HayYeHHEe TOKOBOH PacYeTHOH HArpPy3KH, I10 KOTOPOH BBIOHMPAETCS CEYEHHE JIMHHH II0 J10-
ITYCTHMOMY HarpeByY, OIPEAENSIETCS IO BRIPAKEHHIO:

SP
I, =
J3uU.,

S :\/ P> +0?
roe P P P _ momnmas pacueTHas MOIIHOCTD Y3714 HarpysKH, KB-A.

Borpocs! u 3agaHie
[IponsBecTH pacueT 3amuTel 10 1 KB cormacHo BapHaHTy ITPIIOKEHHE 3
1. VYikaxuTe mpHMeHiIeMEIe HAIPSKEHHI H 00OCHYIITE HMX BEIOOp C yUeTOM OCOOeHHOCTel IpHCO-

eIMHeHH i1, 00y CIIOBIIEHHBIX BEIHUYMHOI ITpeIPHATHA H YCIOBHAMH 3HePr OCHCTEM.
2.  H300pa3znTe y31IBI IpHCOe IHHEHNS IIpe IPHATHA K PY IoACTaHINII 5He ProCHCTEMEL.
3. TloscHHTe OCHOBHBIE IIOHATHS HaJle KHOCTH, OTHOCAIIHECA K 3IIeKTPOCHA0KEeHIIIO.
4. OneHHTe BeINUHHY yIepOa 0T HH3KOr0 YPOBHA HaJe KHOCTH.

5. ITosgcHuTe (PH3HYECKHIT CMBICI TEOPETHUYECKOTO I[eHTpa IeKTPHUECKHX HArPY30K H OITpeIeIHTe

MCECTOITOIIOXKEHHE HCTOUYHHKA ITHTAHHA T4 HECKOIBKHX Hal'PY3 OK.

Jcxoaurle JaHHLIE

ga_p. EéT EET EET E;T EET EET cosl [cosp2|cosp3 |cosp4 [cospS |cospb | Ke
| 19,6117,3(3,7 (4,3 [11,019,3 [0,7 06 (0,6 (0,6 0,8 0,8 0,8
2 18,1{14,017,3 2,5 [16,0{21,0]/0,8 0,7 0,7 0,6 0,8 0,7 0,8
3 13,0119,3(9,2 14,3 [7.8 |59 [0,6 0,8 0,7 0,8 0,8 0,7 0,85
4 17,3 |114,2(7,0 2,1 |23,214,5 (0,7 [0,8 0,8 0,8 0,7 109 0,85
S 92 17,3 (1,1 [0,75|14,5128,0(0,8 (0,6 (0,6 (0,6 (0,8 10,7 0,85
6 |40 [(13,5|7,2 |3,0 (9,8 [19,3|0,7 10,7 06 (0,6 (0,8 10,8 0,8
7 17,519,2 13,0 (2,2 |73 |84 |06 0,6 0,7 0,6 (0,8 0,7 0,8
ks 39— nuﬁvﬁEH? ﬂqbﬂﬂﬁG}&H 19:510-% 0,7 0,8 0,7 0,6 0,6 0,3
'= SNEKTPOHHOW NOAMMCHIO ).6 0,8 0.8 0.6 0,7 0.8
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11 {10,3]16,1]{7,4 |3,1 (49 9,5 (0,7 10,7 (0,8 0,6 (0,6 [0,8 ]0,85
12 {17,116,3 [0,75]0,75(5,7 {20,4(0,8 10,6 (0,6 0,6 (0,7 0,7 (0,85
13 14,0 (93 12,8 |1,7 [17,1]114,0{0,7 (08 (0,6 0,7 0,8 (0,6 0,8
14 (12,817,3 (4,1 10,8 [19,3]6,5 [0,8 10,6 (06 106 (08 0,8 (0,8
15 [14,5(14,5110,0{4,1 (7,5 12,8 {0,7 (0,8 (0,8 0,8 10,7 (0,8 0,8

IIpakTHYeckoe 3ansaTHe NoS
T'ema 3anamusa Pacyer npeJoXpaHuT eJiel

Ilens 3anamus. 1IppoOpecTH HABBIKH PacyéTa IIaBKOH BCTABKH ITpeJOXpaHUTENEH B IIEIIIX
3AIIUTHI HIIEKTPHYE CKIX CETEeH.
AxmyansHocme mempl. IIMPOKO IIPHMEHSIETCS IIPH PEIIeHHH MHOTHX ITPHKIAHBIX 3a1a4.

Teopernueckass 4acThb.
HeoOxoanMo onmpelelTh PacYeTHYIO 3IEKTPHUYECKYIO HarpPy3Ky ydacTKa (Ijexa) H Xapak-

TEPHBIX Y3IIOB CETH - JBYX CHIOBBIX pacnpelenurenbHbIX mkadgop (IIIP1 u I1TP2). B tabm. 1.4 B
COOTBETCTBHH C BAPHAHTOM 3aJIaHH YKa3aHbl HOMEpPa 3IIEKTPOIIPHEMHHKOR (ITOTpeOHTENIeH ), KOTO-
phIe 3amuTaHel oT 111P1 u IIIP2. B rpadgax 4 u 5 TaOmuIEl IpHBeJeHBI pacueTHRIE aKTHBHAS H peak-
THBHAS HarPY3KH OCBeIlleHHd. B Ta0n. 1.5 maeTcs kpaTkasd XapaKTepHCTHKA IToTpeOHTeneH (HanMe-
HOBaHHE, YCTaHOBJIEHHASI MOIITHOCTh ) YYacTKa IieXa.

JITIS1 MIDTEOCTPAIMH pacyeTHBIE HAarPY3KH OIPEIEIEeHEl 110 HCXOMHBIM JaHHEIM 0-I0 BapHaHTa
Tabn. 1.4, 1.5). PacueT HarpyskH BBHIIIOIHEH B BHe TaOmmiel 1.6. B mepBoi rpade yKazpIBarOTCH
HauMeHOBaHHI ceTeBhIX y37110B (IIIP1, ITIP2, ocBeTHTenbHAs Harpyska) H HoMepa OII u3 Tadmu-
I[bI 1.4 B COOTBETCTBHH C BAPHAHTOM 3aJIaHU S, VKA3aHHBIM ITPEIIOlaBaTeIIEM.

OJOKYMEHT NoanmvucAH
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HUcxoHple JaHHbBIE

Tabmia

Homepa rorpeburenen, mpHcoeIHHEHHBIX K

PacueTHas ocBeTHTEIIbHASL

HGMEp CHIIOBOMY I_[[I{El,(by HalpysKd

BapHaHTa
[HIP1 [HIP2 Pp0, kBt Qp0, xkBap
0 1-3, 11, 12, 101 71-73 3.5 0,5
1 I11-115 101-106 10,5 -
2 I, 11,41. 81, 101 12, 13,91, 62 28.8 4.6
3 21-26,31-33 1-3, 91 36.9 14,1
2 111-113,91, 1, 21 61-63,71,76 34,2 12.3
3 101-103, 91, 92 81-86 9.5 -
6 7,14,71-73 21-24, 47-49 8.0 -
7 29-30, 41 1-4, 11-13 21.5 7,9
8 4,6,8,9, 13 28, 32,48, 61,92 31.8 6,5
9 11-18 21-25, 94 4.5 1,1
10 5, 7-10 21,91, 102-104 3.9 -
11 2-4,21-26 5,27, 17,101 14.6 3.5
12 10, 11-13, 101 14-16, 91-92 21.8 3,6
13 6, 16, 26-30 31,41,61,71 15,1 2,8
14 14-18, 21-23 81-86, 93 3.6 1,2
15 7,8, 81,93, 101 6,21,41,51,71 3.9 2,3
16 9, 71-73, 104 7, 11-14, 31 7.8 1,9
17 12,94, 103-106 1-3, 28-30 3.6 1.5
18 13, 84,93, 102, 103 12, 151, 26 3.9 -
19 19,94, 101-105 3-5, 13-15 3.0 :
20 61-64,71-76 77-80, 101, 91 11.5 -
21 51,62, 72, 83,93, 102 1-4, 19, 20, 30 18,1 4,9
22 30, 63-70 80, 85-90, 110 13.6 2,5
23 91,92, 101-105 116-120, 11 4.5 -
24 2, 15,22, 38 1, 12-14, 35-37 7 -
25 4-6, 16-18 7-10, 101-104 6.5 1.5
AOKYMEHT NOANMCAH
ANEKTPOHHOW NOANMnMChbIO
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Tabmia

HcxoIHple JaHHbBIE

Homepa Y cTaHOBJIEHHAS MOIIHOCTh €HHHYHOI O ..
- HarnmeHoraHme rmorpedurenen
IoTpedHTEIeH roTpedurens, KBt
1-10 7 ‘TOKapHBIE CTAaHKH
11-20 3 CBEPIHJIbHBIE CTAHKH
21-30 2,5 TounmpHOE 000pYIOBaHHE
31-40 10,5 IIITaMITOBOYHEBIE ITPECCHI
41-50 14 CTporaibHbIe CTaHKH
51-60 8,9 PeBOJILBEPHEIE CTAHKI
61-70 2,8 [ITmrdoBampHBIE CTaHKH
71-80 4.5 Dpes3epHBIE CTAHKH
81-90 3.5 [Ieyn cOnpOTHBIEHH A
91-100 4 xkB-A CBapoyHbIe TPaHC(HOPMATOPEI
101-110 5 Hacocel
111-120 1.5 BeHTIISTOPEI

BoIpocs! u 3ajaHHe
1. OxapakTepu3yiTe THIEI 3ekTpoycTaHoROK I'TIII, I'PII, TII, PY.

2. IlepeurnicinTe BO3MOKHBIE HCTOUHHKH ITHTAHUSA I MEIKIX, CPeTHUX H KPYITHBIX TIpe TP ATHII.
3. TpeGoBaHHA K OITpeelIeHI 0 HCTOUHHKOB TIHTAHH A ITP OMBIIUIEH HBIX ITPeIIPIATHIL.
4. T1 pHHIOTEI TIOCTPOEHMA CHCTEM 3JIeKTPOCHAOKEeHI .

5. IlepeunicauTe crrocoOrl paconoxeHd ['TIIT Ha Impe IIpHaTHH.

IIpakTHYeckoe 3anarue Ne6

Tema 3anamusa. Pacuer aBTOMATHYECKNX BBIKJ/JIHOYAT eJ1eH
Il ean 3anarua. Hayuurscsa pacyéTy H 1og00py aBTOMAaTHUYECKHX BEIKIIIOUATEIIEH B BIEKTPHYECKOMI
CETH.
AxkmyansHocmes memst. IITPOKO IIPHMEHSIETCS IPH PEIIEHHH MHOTHX ITPHKIIAIHBIX 3a4a4.

TEﬂpET HYECKAH TACTb.
(OCHOBHBIMH BHIaMH 3aII[HT IJICKTPHYE CKIX ceTeH H AJICKTPOITPHEMHHKOB HAITPAKCHHCM 10

1 kB SBISFOTCS 3aIUTHI OT MEPErPY3KH H TOKOB KOPOTKOTro 3aMbIKaHH (K3). 3ammra oT TokoB K3
IOTIKHA OCYIIECTBIISATHCS JIJI BCEX BIIEKTPHYECKIX CETEH H AIEKT POIIPHEMHIKOB.

B KayecTBe armrapaToB 3aIl[UTEI IIPHMEHSIOTCS aBTOMaTHYECKHE BRIKITFOUATEN H IIPeJoXpa-
HUTEIH.

JIs 3aIUTEL BIIEKTPOJABUIATENIEH OT IEPErPY3KH H OT TOKOB, BOSHHKAIOINMX IIPH OOpPBIBE
OJIHOH H3 (pa3, MPHMEHSEOTC S TAKKe TEIIOBBIE PEJIe MAaTHUTHBIX ITyCKaTelleH.

B rpade 2 npuBoagrca HauMeHoBaHHA DI 13 TaOmiIIpl 1.5 B COOTBETCTBHH ¢ HX HOMEPAMH.

B rpade 3 - xommyectBo DI 0JHHAKOBOH MOIITHOCTH

B rpade 4 - HoMHHaIbHa yCTaHOBIEHHAS MOITHOCTH OJHOTO (e JHHHYHOI0) D11

B rpade 5 - cymmapHas HOMHHAIIBHASI MOIITHOCTD.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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B rpadax 6, 7 u 8 3ammchIBaIOTCS CIIPaBOYHBIE JaHHBIe H3 Ta0n. 1.3. B HTOroOBOIt CTPOKE B

x _ 2kuPy
H
rpade 6 ykKaspIBaeTcs 3Ha4YeHHe I'PYITIOBOro Koa(@HIIHEHTa HCIIOIB30BaHH ( 2. Py ), B
-~ %M 2k putg®

rpade 7 tgp ( M 2Ky Py ) 1 B rpade 8 COOTBETCTBYIOIIHI €MY COS(.

B rpajdax 9 u 10 - cooTBeTCTBEHHO 3HaUYeHHSI KMpH H KHpHig@ B HTOrOBBIX CTPOKaxX MPHBO-
ISITCS CYMMEI ATHX 3HAYEHHIH.

B rpajdax 11,12, 13, 14, 15, 16 3anonmHs0TCS TOILKO HTOTOBBIe CTPOKH. B rpade 11 3Ha-
yeHHe, BeIuHcIeHHoe 110 1.3. B rpade 12 yka3pIBarorcs 3HaUeHHS, IIPHHATEIE 110 Tadi. 1.1 wm 1.2.

B rpadax 13, 14, 15, 16 3HaYeHHS, BRIYHCIIEHHBIE COOTBETCTBEHHO IT0 BEIpakeHsIM 1.1; 1.4
M 15w 1.6;1.9.

Borpocsl 1 3aaHue
1. OxapakTepu3yire THIEI 31ekTpoycTaHoBOK I 1111, I'PII, TII, PY.

2. ITepeuncIHTe BO3MOKHEIE HCTOUHHKH ITHTAHILA I METKIX, CPeJHIX H KPYITHBIX ITpe JIIPHATHIL.
3. TpeOoBaHHA K OIpeieIEHHI0 HCTOUHHKOB ITHTAHH A IIP OMBIIUIEHHEIX IIPe ITPHATHI.
4. [TpHHITHITEI TIOCTPOEHHA CHCTEM 31eKTPOCHAO K eHH A

5. Ilepeuncaute crrocoOrI paconoxeHid ['TII1 Ha Impe IIpHATHH.

IIpakTH4Yeckoe 3ansaTHe No7
Tema 3anamua. Pacder JIMHHAH dJIeKTponepeaa.

Ilens 3anamusa. 1TpnoOpecTH HaBBIKH pacyéTa ITapaMeTPOB JIMHHI AK3IeKTpoIiepeiay.
AxmyansHocms mempl. IIPOKO ITPHMEHSIETCS IIPH PEIIeHHH MHOTHX ITPHKIAHBIX 3a/1a4.

Teopernueckass 4acCTb.

[Ipu orpepeneHmy PH 11 MHOTOJABHIaTENBHEIX IIPHBOIOB YUHTBHIBAOTCSA BCE OJJHOBPEMEH-
HO paboTarolye 3EKTPOABHUTaTEIH JAHHOI O ITPHBO/A.

JII1s1 3IIEKTPOABUTATEIIEH C IIOBTOPHO-KPATKOBPEMEHHBIM PEXHNMOM PaObOTH HX HOMHHAIIb-
Has MOIIHOCTh ITPHBOIUTCA K JIHTEeI HOMY pexumMy (I11B=100 %).

[Tpn BkmroueHHH omHogasHoro DIl Ha (a3zHOe HAIIpSDKEHHE OH YYHTBHIBAETCS KaK SKBHBA-
TIEHTHBIH Tpex(azHblii 5l HOMHHAITBHOH MOIIHOCTBIO

Pu = 3pH.G; dy = 3‘?1{.0?
TZe PH.O, (H.O — aKTHBHAS H PeaKTHBHAS MOIIHOCTH oxHodazHoro DII.

[Tpn BKIrOUeHHH ogHodazHoro OI1 Ha IMMHeitHOe HaNpsKeHHE OH VUHTBIBAETCSI KaK SKRBH-
BaJIeHTHRIH D11 HOMHHAIIBHOH MOITHOCTRIO

a=V3Puot 4u=V3Guo

[Tpn Harmruiy rpyromsl ogHOo( a3HEIX D11, KOTOpEIE pacIpelelIeH  IT0 (pa3aM ¢ HepaBHOMEp-
HOCTBIO He BBIINE 15 % IT0 OTHOMIEHHIO K OOIeil MOIMHOCTH (TpexdasHbIX H ogHo(a3HeIX DIl B
TPYIIIIe), OHH MOT'YT OBITh IpejicTaRIeHbl B pacyeTe KaK SKBHBaJIeHTHas Ipyriia TpexgasHbex Ol ¢
TOH K& CYMMAapHOH HOMHHAIILHOH MOII[HOCTBIO.

B ciay4yae ITpeBHIINIEHHS YKa3aHHON HEPABHOMEPHOCTH HOMHHAJIBHAS MOIIHOCTh SKBHBA-

FCHTHOH TPV hﬁﬁﬁ%ﬁ?ﬁﬁﬁfﬁgﬂwrﬁﬁ" FeTeT TATHOR TpGI]HGI%I}" 3HAUEHHIO MOIIIHOCTH HaH0O-
| SNEKTPOHHOW NOAMUCHIO
Bnapeneu: lebayxoea TateaHa AnekcaHgpoBHa

| THbIC OCBCTHTCIIBHBIC HAI'PY3KII Pp.D H Qp.D.
Nencreutened: ¢ 20.08.2021 no 20.08.2022



3HaueHHe TOKOBOH pElCT-IEETHGfI HaI'PY3KH, ITO I{GTﬂpﬂﬁ ELIﬁHpElETCH CCHUCHHC JIOIHIIT ITO J0-
ITYCTHMOMY HaAI'PEBY, OIIPCACIBICTCA 110 BhIPaKCHHIO.

SP
I, =
VU,

S = \/ P> +0?
roe P P P _ momnmas pacueTHas MOIIHOCTE y37Ia HarpysKH, KB-A.
BoIIpockl 1 3aaHHE

[Ipon3BeCcTH pacueT 3alUTEI 10 1 KB cormacHO BapHaHTY ITPIIOKEHHE 3
1. VYikaxuTe IpHMeHIeMbIe HaIPsSKeHHI H 000CHYIITe HX BEIOOD C yUeTOM OCOOeHHOCTell IIpHCO-

eJMHeHH T, 00y CIIOBIEHHBIX BEIHUIHOIN IIpeIIPHATHA H YCIOBHAMH 3HEPr OCHCTEM.
2. H300pa3znTe y31IBI IpHCOEe AHHEHUA ITpe IIPHATHA K PY IOCTaHINII 5He ProCHCTEMEI.
3. TloscHHTe OCHOBHBIE ITOHATHSA HaJle KHOCTH, OTHOCAIIHECA K 3IIeKTPOCHAOK eHHIO.
4. OleHHTe BeIIMYHHY yilepda OT HI3KOr0 YPOBRHA HAaJe AKHOCTH.

5. IloscHnTe (pH3MUeCKHIT CMEBICTI TEOPETHUYECKOIO I[eHTPa 3NMeKTPHUEeCKHX HAarpy30K H OIIpe AelIHTe

MCECTOITOIIONKEHHE HCTOUYHHEKA ITHTAHHA T4 HECKOIIBKHX Hal'PY3 OK.

IIpakTHYeckoe 3anaTHE No§

T'ema 3anamua. Pacyer TpancgopMaTopoB H ABTOTPaHCHOPMATOPOB
I eab 3anaTnA. M3y4nTh cXeMbl ITOAKIIIOYEHHS TPaHC(POPMaTOPOB H aBTOTPaHC() OpMaTOPOB, a
TakkKe MPHOOPECTH HABBIKH IMOACUYETA HX OCHOBHEIX ITapaMETPOB.
AxkmyansHocms mempl. IIIPOKO MIPHMEHSIETCS IIPH PellleHHH MHOTHX IIPHKIIAIHBIX 3a1aY.

TeopeTHyecKas 4acThb.

OCHOBHBIMH BHIAMH 3aIUT 3JIEKTPHYECKIX CETEH M NEKTPOITPHEMHHKOB HAIIPSDKEHHUEM [0
1 kB SBISIOTCS 3aIUTHI OT MEPErpy3KH H TOKOB KOPOTKOro 3aMbIKaHHA (K3). 3ammmra oT TokoB K3
IOTIKHA OCYILIECTBIISATHCS JIJI BCEX BIIEKTPHYECKHX CETEH H AIIEKTPOIIPHEMHHKOB.

B KayecTBe armrapaToB 3aIl[HTEI IIPHMEHSIOTCS aBTOMaTHYECKHE BRIKITFOUATEIN M IIPeJoxXpa-
HUTEIH.

JIs 3aIUTEL AIIEKTPOJABUIATEIIEH OT IIEPETPY3KH H OT TOKOB, BOZHHKAFOINHX IIPH OOpPBIBE
OJIHOH H3 (pa3, MPHMEHSOTC S TaKKe TEIUIOBBIE Pelle MATHUTHBIX ITy CKaTelleH.

[Io HCXOAHBIM JTAHHBIM TallIl. B COOTBETCTBHH C BapHaHTOM, 3aJaHHBIM ITPEIOaBaTEIIEM,
ONPEJISTINTh PAaCUETHYIO Harpy3Ky ITPOH3BOJCTBEHHOIO y4acTKa, CHIIOBBIX ImkadoB II1P1 u ITIP2.
PacueTsl BEOTOIIHHTE B (pOpMe TaOml

B'D]'[IJGEBI H 3a1aHIC

[IpomseecTH pacuer 3arurel 10 1 kB cormacHo BapHaHTy
. VYkaxuTe IMpHMeHsIeMble HaPSKEHHA H 000CHYITe HX BRIOOP C y4eTOM OCOOEHHOCTEH ITPHCO-

e THHEeHHI, DGYCJIDBJIEHI—[BIK BEJIHUHHOH IMPEOITPHATHA H YCIIOBHAMH SHEPI' OCHCTCM.

2. M300pa3uTe y3I1IBI IIPHCOE JHHEHH ITpe MIPHATHA K PY IIOICTAaHIIHH 3HEe PrOCHCTEMBL.
AOKYMEHT NoarnnMcAH

SNEKTPOHHOW NMoarnnceio HOCAIIHeCA K 3JIeKTPOCHAOKEHHIO.
Ceptucpukat: 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: Websyxoea TatbaHa AnekcaHapoBHa A HaIeKHOCTH.

Nencreutened: ¢ 20.08.2021 no 20.08.2022



5. ITosscHHTe (PH3HYECKHIT CMBICI TEOPETHUYECKOTO I[eHTpa 3eKTPHUECKHX HATPY30K H OITpe IeIHTE

MECTOITOIIOAEHHE HCTOUYHHEA ITHTAHHA 1A HECKOIBKHX Hal'PY3 OK.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Heincreutened: ¢ 20.08.2021 no 20.08.2022



Ol

Tabmma

JlaHHBIE IJIS pacyeTa AJIeKTPHYE CKHX HarpPy30K

. | Koaddpuimni- D peKTHB- |
° HommHampHas = EHT peak- HOE E PacueTHa s MoIIl-
E = | MOIITHOCTB, KBT E THBHOMH yrcio Ol 9 o | HOCTB <
" . = = MOIIHOCTH L o
= alMEHOBaHHE O [ omrio- | obmas = . =) = S
SO | Ol 2 ~ T o Zpe)| B E o IO S
2 2 S ro PH=np E' Q I~ 3 2 E’ E 5" s M E
2 2 3 |or |n R % 2P« | E5|§ | B | 4| B
= = | pn 5 5 o | £ & T | Ex| 22 E| B
T E ¥ 2 S| & G| F 22 | 29| B8] 2| &
1 2 3 1 5 6 7 8 9 10 11 12 13 14 15 16
[11P
1-3 TokapHeIi cTa- | 3 7 21 0,14 0,5 1,73 12,94 | 35,0
11,12 | HOK 2 3 6 0,13 05 |2 0,78 | 1.35
101 CBEPIIMIIbHEIH | 5 5 0,7 085 | 1.75 |1 2.17

CTAHOK 2 3.5

Hacoc 0,62
Hroro mmo HIP1 32 0,23 0.65 | 1,18 | 7,22 | 852 |5 1,65 11,9 19,37 | 15,1 | 22,9
[11P2
71-75 | Ope3epHBIH 5 4.5 22,5 0,12 0.5 1,73 | 2,7 | 4,68

CTaHOK 2
Hroro o IP2 22,5 0,12 0.5 1,73 12,7 |468 |5 2,54 6,86 | 5,15 | 8,58 | 13,0

2
OcBeTHTENbHASA HarPy3Ka
Htoro mo y4actky 54,5 0,18 0.6 1,33 19,92 | 13,2 | 10 1,5 18,7 | 14,5 | 23,6 | 35,9
6 2 3
NOKYMEHT NOAMUCAH

Ceptudukar:
Bnageneu;

SNEKTPOHHOWM NOANMUCHIO

Hewnctentened: ¢ 20.08.2021 no 20.08.2022
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IIpakTH4Yeckoe 3ansaTHE No9Y

Tema 3anamus Pacuer HNEHTPA IICKTPHYECCKHX HAI'PY30K.

Il ean 3anaTns. [IpHoOpecTH HaBBIKH pacuyéTa OCHOBHBIX XapaKTEePHCTHK H ITapaMeTPOB IIeHTpa
BIEKTPHYECKHX HaIPy30K.
AxmyansHocmes mempl. IIMPOKO ITPHMEHSIETCS IIPH PEIIeHHH MHOTHX ITPHKIAHBIX 3a1a4.

Teopernueckas 4acThb

OCHOBHBIMH BHJAMH 3aIIHT EKTPHUYECKHX CETEH H 3JIEKTPOIIPHEMHHKOB HAIIPSKEHHEM
10 1 kB SBISIIOTCS 3aIlHTEI OT Ieperpy3KH H TOKOB KOPOTKOro 3aMbIKaHHA (K3). 3ammra oT TOKOB
K3 momkHa oCyIeCTBISATECS U1 BCEX ANEKTPHYECKHX CETEH H AIEKTPOIIPHEMHHKOB.

B KauyecTBe armrapaToB 3allHTEL ITPHMEHSIOTCS aBTOMATHUYECKHE BRIKITIOUATEIH H ITPegoxXpa-
HHUTEIH.

JIIS 3alHTEL SNIEKTPOJABHIATEIIEH OT IEPETPY3KH H OT TOKOB, BOSHHKAIOIIMX IIPH OOPEIBE
OJHOH H3 (pa3, MPHMEHSIOTCS TaK ke TEIUIOBBbIE pelle MarHHTHBIX ITy CKaTele.

Br10Op armrapaToB 3aIHTHI (ITpeJoXpaHHTEIeH, aBTOMATOB) BBITIOIHSETCS C YUYETOM CIIe-
IVIOIIMX OCHOBHBIX TPeOOBaHHIA:

HoMHHAIPHEIH TOK H HAIIPSDKEHHE allllapaTa 3allUThl JOIKHEI COOTBETCTBOBATH
PACUYETHOMY UIHTEIIFHOMY TOKY H HAIIPSDKEHHIO 3JIEKTPHYECKOH LIETTH.

HoMHHaIbHEIE TOKH paclelMTelIel aBTOMAaTHYEeCKHX BRIKIIFOUATEIeH H IUIaBKHX
BCTABOK IIPelOXpaHHUTENeH HeOOXOAHMMO BBIOHpPATh IIO0 BO3MOKHOCTH MEHBIIMMH IIO
JUIMTEIBHEIM PACUETHBIM TOKAM C OKPYITIEHHEM A0 OMMKAHINEro OONBINErO CTaHAAPT-
HOT'O 3HAUeHH.

ATmmaparsl 3alllUTel HE JOIKHBEI OTKIIIOYATh YCTAHOBKY ITPH KPaTKOBPEMEHHBIX
Ieperpys3Kax, BOSHUKAIOINX B VCIOBHAX HOPMAlIbHOH padOTHI, HaIIpHUMEp, ITPH ITyCKax
3JIEKTPOJBHIATEIIEH.

BpeMs geHCcTBHA aIlllapaToB 3alllUT JOIKHO OBITH ITO BO3MOKHOCTH MEHBIIINM H
IOIKHa OBITH oOeclleyeHa CeleKTHBHOCTh (HM30HpaTelIbHOCTh) JeHCTBHS 3all[HTHL IIPH
ITOCIIEAOBATEIIFHOM PACIIOIOKEHHH aIllIapaTOB 3allHT B AIEKTPHYECKOH IIEITH.

ToK 3aIUTHOrO amIapara (HOMHHAJIbHBIH TOK IDTIaBKOH BCTAaBKH, HOMHHAJIbHBIHI
TOK HJIH TOK cpaOaThIBaHHS paclieIHTelIsI aBToMaTa) JONIKeH OBITh COIJIacOBaH C JIOITY-
CTHMBIM TOKOM 3aIlHIIaEMOL O IIPOBOIHIKA.

ATMaparsl 3allHTEL JOIKHBI 00eCIIeYHBATh HAJAEKHOE OTKIIOUYEHHE B KOHIIE 3a-
IIHIIaeMOr0 YYacTKa ABYX- H Tpex(azHbIX K3 ImpH Bcex BHIaxX pekHMa paboThl HEHTpa-

M CeTeM, a Takke oJHo(pa3HEIX K3 B ceTsX ¢ Iyxo3a3eMIeHHOH HeHTPaJIbIo.
HanexHoe orkimroueHHe TOKOB K3 B ceTH HamnpspkeHHeM A0 1 KB olecrieunBaeTcs B TOM

i

cIIyyae, €CIIH OTHOIIeHHe HaHMeHBIIero ogHoda3Horo pacuyeTHoro Toka K3 (7 K3 ) K HOMHHAIIBHO-
MY TOKY IUIaBKOH BCTaBKH ITpefoxpaHHTeNd (IH.BCT) HIH paclelHTeIsI aBTOMaTHYeCKOTO BEIKIIIO-
yarensd (IH.p), mMeromero oOpaTHO3aBHCHMYIO OT TOKa XapaKTEpHCTHKY OyIeT He MeHee 3, a BO
B3PBIBOOITACHBIX 30HAX COOTBETCTBEHHO:

f f

I I
K3~ 4. K3 >4
IH.ECT ]H.p 2.1)
-!_!-‘!'""."!"!' RO TYTFTr Y !‘2’!"2;!‘ (el abh W dalichd hlfaTobkdhd o B o d S b O s dohw i S -
NOKYMEHT NOANMGAH AYATEIISMH, HMEIOIIHMH TOIBKO 3JIEKTPOMAar
] ANEKTPOHHOW MOANUCHIO MHHAJIBHEIM TOKOM J10 100 A KpaTHOCTH TOKa
|Ceprudmkar: | 12000002A633E3D113AD425FB50002000002A6 spamis (Icp p) MOMKHA GBITh He MeHee 1.4, a

Bnageneu; llleBayxora TaTeaHa AnekcaHapoBHa
DTS AB T X ro 'He MeHee 1,25.
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OpmHaKo, B CeTSIX, 3allHIIaeMbIX TOIbKO OT TOKOB K3 (He TpeOyIoINX 3aIUTEI OT IIEperpys3-
KH), 3a HCKIIFOYEHHEM IIPOTSDKEHHBIX CeTeH, JOIYCKAeTCSd He BBIIIOIHAThL PACUETHOH ITPOBEPKH
KPaTHOCTH TOKOB K3 K TOKaM 3aIl[UTHBIX ararapaToB, €CIIH O0eCIIeUeHO COITIaCOBAHHE 3alllHTHOIO
arrrapara ¢ JOITyCTHMBIM TOKOM 3aIl[HIIaeMOro IIPOBOHHKA.

Teopernueckass 4acThb.

[Ipu ompegeneHim PH 11 MHOTOJABHIaTEIbHEIX MIPHBOIOB YUHTHIBAIOTCS BCE OJHOBPEMEH-
HO paboTarolye 3IeKTPOABHIaTelIH JaHHOI O ITPHBO/A.

JIs 3IIEKTPOJIBUTATEIIEH C IIOBTOPHO-KPAaTKOBPEMEHHBIM PEXHMOM PaObOTH HX HOMHHAIIb-
Hasi MOIHOCTh ITPHBOIHTCA K JUIHTEIEHOMY pexumy (11B=100 %).

[Tpn BxIroueHHH omHOgasHoro JlI Ha (a3zHOe HaIIpSDKEHHE OH YUHTBHIBAETCS KaK SKBHBa-
TIEHTHBIH TpexQazHplii Ol HOMHHATBHOH MOIIHOCTBIO

Py = 3Puo. 9 = 3uo
I7le PH.O, H.0 — aKTHBHASI H peaKTHBHas MOIIHOCTH ogHodazHoro 311

[Tpn BkIroueHHH ogHo(dazHoro DI Ha IIMHeHHOe HaNpshKeHHEe OH YUHTHIBAETCS KaK SKBH-
BaJleHTHBIH OI1 HOMMHAIFPHOH MOIITHOCTBIO

Pu=v3Puo Gu=3Go

[Tpn Haymumy rpyromsl ogqHO( a3HEIX D11, KOTOpEIEe pacIpeielleHbl 110 (pa3aM ¢ HepaBHOMEP-
HOCTBIO He BhIIE 15 % IT0 OTHOMIEHHIO K OOIeH MOIIMHOCTH (Tpexda3HbIX H ogHO(a3HeIX DIl B
TPYIIIIe), OHH MOT'YT OBITh MpeJicTaBIeHBI B pacueTe KaK SKBHBaIeHTHas Ipyroia TpeXgas3HbIxX OII ¢
TOH K& CYMMAapHOH HOMHHAIILHOH MOII[HOCTBIO.

B ciay4yae IIpeBHIINIEHHS YKa3aHHOH HEPABHOMEPHOCTH HOMHHAJIBHAS MOIIHOCTh SKBHBA-
JIEHTHOH T'PYIIIBI TpeX(asHbeIxX Ol mpHHHMaeTcs paBHOH TPOHHOMY 3HAYeHHIO MOIIHOCTH HaHOO-
TIee 3arpyKeHHOH (pa3kl.

K pacueTHON aKTHBHOH M PEaKTHBHOH MOIIHOCTH CIIOBEIX Il HampsokeHmeM 10 1 kKB
IOIKHBI OBITH ITPH HEOOXOMHMOCTH J00aBJIEHBI pacUeTHRIE OCBETHTEIIFHEIE HAIPY3KH Pp.o 1 Qp.o.

3HayeHHe TOKOBOH PacyeTHOH HArpy3KH, I10 KOTOPOH BBRIOHpPAETCS CEeUYeHHEe JIHHHH II0 J10-
ITy CTHMOMY HarpeByY, OIPEMAENSIETCS IO BRIPAXKEHHIO:

SP
I, =
J3u.,

S = \/ P>+ 0’
roe P P P _ momHas pacueTHAs MOIIHOCTE y37Ia Harpy3KH, KB-A.

Bormpoce! u 3agaHie
[Ipon3BecTH pacueT 3alMTE 10 1 KB
l. Yxaxwure IMpHUMeHSIeMbIe HaIPsKeHHS H OOOCHYHTE HX BBIOOP C YUETOM OCOOEHHOCTEH

IIPHCOEIMHEH I, OOYCIIOBIEHHBIX BEITHUYHHOH IPEMIIPHATHSI U YCIOBHSIMH SHEPrOCH-
CTEM.

2.  HM300pasure y3ibl IPHCOETHHEHHS IIPEAIIPHUATHA K PY IMOACTaHIMH SHEPTOCHCTEMEI.

3. IlosscHHTe OCHOBHEIE ITOHSATHS HAJEKHOCTH, OTHOCSIIHECS K AIIEKTPOCHA0XKEHHIO.

4. OIlEeHHTE BEIHYHHY YIilepOa OT HU3KOIr O YPOBHS HaIeKHOCTH.

S5.IlosicHuTe (DH3HMYECKHII CMBICTI TEOPETHYECKOIO IIEHTpa SJIEKTPHYECKHX Harpy30K H

| NOKYMEHT NOONWCAH A HECKOJIBKHX HAI'PY30K.

SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnageney: - 'leB3yxosa TaTesina AnekcaHopobHa obecIieyeHHEe THCITHITIIHHBI

Nencreutened: ¢ 20.08.2021 no 20.08.2022



5.1 llepeueHb OCHOBHOH H IOIIOJIHHTEILHOH JIMTEPATYPhl, HEOOXOAHMON IS OCBOEHIA
ITUCI[HIUIHHEL

1. I'yoxoB H. I1. , OnpxoBckuii B. 4. , ITaBmrouenko J[. A. CHcTeMBI sneKTpocHa0kKeHHS: YueOHHK/
I'yvikos H. I1. , Onsxoeckuii B. A. | [Iaemrouenko J[. A. HoeocuGupck: HI'TY, 2015.— 262 c. Pexum
moctyma: http://biblioclub.ru/index.php?page=book view red&book 1d=438343

2. Cokomnora, E.M. DnekrpHyecKoe U 3JIEKTpoMeXaHHYeCcKoe 00opyaoBaHue. OOIIEMPOMBIIIIIEH-
Hble MeXaHH3MBI H ObITOBas TeXHHKa | yueOHHK/E, M. CokomnoBa. - 9-e u3f., ucnp.-M.: AxageMus,
2014. - 224 c.

3. CvupHOB, 1O. A. OH3HYECKHE OCHOBBI ANIEKTPOTEXHHKH : yueO, rmocodue / 1O.A. CvmipHoB, C,B.
Cokomnos, E.B. Turop. - 2-e u3f., ucnp. - CII0. : Jlaap, 2013. - 560 c. - (YueOHHKH JJISI BY-30B.
CrennanabHasI THTepaTypa). - buomiorp,: ¢. 558-559. - ISBN 978-5-8114-1369-0

4 Axmmvona, H. A. MoHTaX, TeEXHHYECKas 3KCIUIyaTalHa H PEMOHT 3JIEKTPHYECKOIO H 3IIEKTPOME-
XaHH4YecKoro obopyaoBanus : yueOHHK / H.A. Axumona, H.®. Korenenen, H. M. CeHTropHXHH |
rox pexa. H.@. Korenenna. - 10—e u3g., uenp. - M. . Axkagemirs, 2013. - 304 c. - [Ipnn.: ¢. 284-2935.
- buGmnuorp.. c. 296.

5.2.1lepeueHsr y4ueOHO-METOJAHUYECKOrO OOECIIEYEHHS CaMOCTOSTENIBHOH paboThl 00y4aro-
IIHXCA 110 JHUCIMITIIIHE
1. MeToanueckue peKOMEHIAIIHN IJIS IIOATOTOBKH K ITPAKTHYECKIM 3aHSITHSM.
2. MeToanuecKHe peKOMEHIAINIH ITO OpraHH3allHH CaMOCTOSATEIILHOH PadoThI CTYIEHTOB.
3. MeToamyecKHe peKOMeHIAIHH 110 BRIITOIHEHHIO KOHTPOIBHOH PadoTHI.
4. Metoanueckie peKOMEH AL I10 BRIITOIHEHHIO I1a00paTOPHBIX padoT.

5.3.IlepeyeHs pecypcoB HHPOPMaI[HOHHO-TEIeKOMMYHHKAIIHOHHOH ceTH MHTepHET, HeoO-
XOIUMEIX JUISI OCBOEHHS JHCI[HIUTHHEI
1. http://www.biblioclub.ru -3bC "YHuBepcureTckast OHOIHOTEKAa OHIAHH"
2. http://www.iprbookshop.ru/ - OnekTpoHHO- 6HOImoreyHas cucreMa [PRbooks

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



MUHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3OBAHUS POCCUNCKOW ®EIEPAIIUU
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBEPA3OBATEJIBHOE YUPEX/IEHHUE
BBICIHETI'O ObPA30OBAHMA
«CEBEPO-KABKA3CKWUH ®EJIEPAJILHBIM YHUBEPCUTET»

[Iaruropcxii HHCTHTYT (proman) CKOY

MeTtoanueckue yKka3zaHHs

I10 BBIIIOIHEHHIO J1a0OPaTOPHBIX padoT
1o gucirnmie « DJIEKTPOCHABXKXEHHE»
JUISI CTYIEHTOB HaITPaBIIEHHS IO OTOBKH
13.03.02 2IIeKTPO3HEPreTHKA H SNIEKTPOTEXHIKA

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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ComepxaHHe
Crp.

BreieHHE

Llens u 3agaun H3YUYEHHS JUCIIHIUIHHEI
OO0opyI0oBaHHE H MaTepHaJIbI
HanmeHoraHHe 1adopaTOpHBEIX pador

ComepkaHue 1ad0paTOPHEIX padoT

JlaGopatopHas pabGora Nel HarpysouHas criocoOHOCTE H
BLIOOD ITapaMeTPOB OCHOBHOI'O 3IEKTPOOOOPYIOBAaHHA.

JlaGopatopHasa padora Ne2 KomreHcalsga peakKTHBHOM
MOII[HOCTH M PETYIIHPOBAHHE HAITPSKEHNS B CHCTEME 3IIEKTPO-
CHAOKEHHI ITPOMBIIIUIEHHOT'O IIPEAIIPHSTHSL.

JlaGopatopHas padora Ne3 OTKIOHEHHS HAIIPSIKEHH S, Pas-
Max H3MEHEeHHIH HaIpsoKeHHS, (pIHKep, HeCHHYCOHAAJIbHOCTh
H HECHMMETPHS HAIIPSDKEHHH B PACIIPEIEIMTEIBTHRIX 3IIEK-
Tprueckux ceTsax 10-0,4 kB

JlabGoparopHasa padora Ne 4 KccraegoBaHHE H PeryIHpPOBa-
HHE VPOBHEHN HAIIPSIKEHH S B IIPOMBIIIUIEHHEBIX 3IIEKTPOCETSIX.

JlaGoparopHasa pabora Ned KccnemopaHHe ITOMeEX I1O 3JIEK-
TPOITHTAHHIO B IPOMBIIIIIEHHBIX 3JIEKTPOCETSX.

Y4eOHO-METOAHYECKOE H HH(POPMAIHOHHOE 00ecIieYeHHE JHCIIHITIHHEL
IlepeyeHh OCHOBHOH H JOIIOIHHTEIFHOH JIHTEPATYPRI, HEOOXOMNMOH JITIS OCBO-
eHHST JTHCIHIUIHHEI

IlepeyeHs VY4eOHO-METOAHUYECKOIO OOECIIeYEHHS CaMOCTOSTEILHON PadOTEI
OOYYAFOIIMXCS IO JUCIIMIUIHHE

[lepedyeHp pecypcoB HH(OPMAIHMOHHO-TeIIEKOMMYHHKAITHOHHOH ceTH M HTepHET,

He O0OXOIHMBIX 7151 OCBOSHHS JH CITHIUIHHBI

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOANMUCHIO

Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



BreieHue

JIaGopaTOpHEIE 3aHATHS CO3MAIOT ONTHMAIbHBIE IHAAKTHUYECKHE YCIOBHS IS JESTElb-
HOCTHOI'O OCBOESHHS CTYJACHTAMH COHEPKAaHNSI H METOMOIOTHH H3YYaeMOH U CIHILINHEL «3JIeKTPO-
CHaOKeHHE», HCIIONL30BAHNHE CIIEIHAIBHOIO JIa0OpaTOpHOrO OOOPYIOBAHMS H TEXHHYECKHX
cpeacTB. JlabopaTOpHBIE 3aHATHS 3aHHMAIOT ITPEHMYIIECTBEHHOE MECTO IIPH H3YVUEHHH OOIIENPO-
(peCCHOHAIBHBIX H ITPO()eCCHOHAIbHBIX JUCIHITIHH. JIabopaTOpHEIE 3aHATHS IIPOBOASTCS C LIEIBEO
BRIPAOOTKH IMPAaKTHYECKHX YMEHHH H IIPHOOpPeTeHMS HAaBLIKOB B PEIIEHHH 3a1ay, OTPadOTKH
VIIPaKHEHIH, BEOTOIIHEHNH YEPTEXKEH, ITPOH3BOACTBE PACUETOB H T.I1.

[{enpro 1aOOpPaTOPHBIX 3aHATHH SBIIETCS (POPMHPOBAHHE IPAKTHYECKHX YMEHHH — IIPO-
(peCcCHOHAIBHBIX (BEITIOIHATh ONpPeelIEHHBIE JeHCTBHS, OIlePal[HH, HeOOXOAHMEBIE B ITOCTIEAYIOIIEM
B ITPO(peCCHOHATIPHOH JIeSITENbHOCTH) HIIH Y4eOHBIX, HEOOXOIHMEIX B ITOCTIEAYIOIeH YUeOHOH Jies-
TEJIBHOCTH IT0 00IIenpodecCHOHAIBHEIM H ITPO(QeCCHOHAILHBIM JTHCIIHILIIHHAM.

BuGnrorpadrueckiii CIIHCOK COMEPKHUT CBEJEHHS O CIIPaBOYHOI JTHTEpaType M JOIOIHH-

TCIIBHBIX H3JIAdHITAX, HeOOXOAHMBIX LA }’T‘HY@HEHHGI‘G H3YUCHITA OTACJIbHBIX BOIIPOCOE.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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1. I[ens u 3a0auu uzyueHus OUCUUNIIUHDL

L[E:JIB JUCINIOIINTHBL ABJIACTCSA

- QJDPMIPGEEIHIIE Y CTYACHTOB CHCTCMATHYCCKHX 3HAHHH I10 BOIIPpOCAM ITPOCKTHPOBAHHA H SKCILIIY-

aTaI[HH KOMITIEKCHBIX CHCTEM AIeKTPOCHAOKeHH S TOPOJOB H ITPOMBIIIIIeHHBIX ITPe-TTPH ITHIA.
3agayaMH JHCIUIUIHHEL SIBIISIETC S

- OMpPEJENITh BEIIHYHHBI PaCYeTHBIX HaI'Py30K,
- MPOEKTHPOBATH HA BapHAHTHOH OCHOBE CXEMBI ANeKTPOCHAOKEeHHS ITPOMBIIIIIEHHEIX ITPeIITPHSI-
THIL H TOPOJ OB,
- PaCCUHMTHIBATh ITapaMeTPhl peKHMa CeTH H oIpeielIeHHEM IToKa3aTelei KauecTBa HIekK-
TPOSHEPIHH B €€ PacYETHBIX y3IIax.

2. Obopyoosarue u mamepuaibl

ArmmapaTHEIE CPeJICTBA: IIePEHOCHOH HOYTOYK, IIPOeKTOpP, JOCKAa MarHHTHO-MapKepHaslL

YueOHas ay IUTOPHS JIJI IIPOBEIEHHS YUeOHBIX 3aHATHI, OCHAIlleHa 000pYyJOBaHHEM H TEX-

HHYCCKHMI CPEACTBAMII Gﬁ}”IEHI[H.

3. HanmmeHnoBaHue J1a00paTOPHLIX padoT

No TeMpl
TTHCIHITTHHEI

HarmmMeHoBaHIE TeM AHCIIIUIHHEBL, X KPATKOC
COJCPAHAHHEC

O6BeM
JaCcOB

M3 HUX IIpakTHye-
CKasl ITOATOTOBKaA,
JacoB

5 ceMecTp

JIaboparopHas padora Ne 1. MccinenoBaHme
peKHmMa paboThI THHHH 3JIeKTpollepeJayH I1e-
PEMeHHOI'0 TOKa C OTHOCTOPOHHHM ITHTaHHEM.
[TproGpe cTH HaBBIKH BEITIOTHEHHS pacyeTa pe-
’KIMa paOoTHl THHHH AIeKTPoIepeayH.

JIaboparopHas padora Ne 2. MccrnenoBaHie
pekHmMa paboThI THHHH 3JIeKTpollepeJayH I1e-
PEMEeHHOI'0 TOKa C ABYXCTOPOHHHM ITHTaHHEM.
[TproGpe cTH HaBBIKH BEITIOTHEHHS pacyeTa pe-
KrMa paOOTHl IMHHH 3JIEKTPOIIepeayH.

JIaboparopnan padora Ne 3. HcciegoraHie
IIOTePh AIeKTPHYECKOH SHEPIHH B PacITpe el -
TEbHBIX CEeTSX IIePEMEHHOIO TOKA.

HayuHThcS pacCUHTHIBATh ITOTEPH SHEPTHH B
pacIIpeIeIHTEeNbHBIX CETIX ITIepeMeHHOI 0 TOKa

CepTtuthukar:
Bnapeneu:

JIaboparopnasn padora Ne 4. HccinegoraHie
peKHMa pabOoTHI IIHMHHH 3JIeKTPOoIepeJayH I10-
CTOSIHHOI'O TOKa.

HayunThcs pacCUHTHIBATh PeKHMBI paOOTHI JTH-
HHH 3IeKTDOIIePEIaYH ITOCTOSHHOIO TOKA.

[OKYMEHT NOAMUCAH |
SNEKTPOHHOM NOANUCHIO pRAHIC
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TOPHOH OaTapeH.

[ IproOpeCcTH HAaBBIKH PETYIIHPOBAHH S HAITPsTKE-
HH S ITYTEM II0IIePEYHOH KOMITEHCALINH PEaKTHB-
HOH MOIITHOCTH.

JIaboparopHas padora Ne 6. PerymipoBaHue

HaITPSKEHH ST ITyTeM ITPOAOJIBHOH KOMITEH CAITHH
PEAKTHBHOH MOIITHOCTH C ITOMOIILEO KOHJEHCa-
6 TOPHOH OarapeH. — —
[IproOpecTH HaBBIKH PeryIIHPOBaHH I HaIIpsDKe-
HHS ITyTeM ITPOJOJIbHOH KOMITEHCAI[HH PeaKTHB-
HOH MOIITHOCTH.

Jladboparopnasa padora Ne 7. PerymipoBaHue
HAITPSKEHH S ITyTeM TIoIepeuyHOI KOMITEH CallHI
pPeaKTHBHOH MOIITHOCTH C IIOMOIIBIO CTaTHYe-
CKOI'0 THPHCTOPHOI'O KOMIIEeHCATOpa.
ITproOpecTH HaBBIKH PeTyIIHPOBAHH I HAIIpsDKe-
HHS ITyTeM ITOIIePeYHOH KOMIIEHCAIHH PeaKTHB-
HOJ MOIIHOCTH C TTIOMOIIBIO CTATHYECKOI'O TH-
PHCTOPHOI'0 KOMIIEHCATOpA.

JIaboparopHas padora Ne 8. I3MmepeHHe IT0-
Ka3aTeJeH KauecTBa SIeKTPHYECKOH SHEPTHH.
Hayuynrscs pacCUHTEIBATE ITOKA3aTeI KayeCcTBa
3IIEKTPHYECKOH SHEPIHH.

JIaboparopHas padora Ne 9. MccrnenoBaHie
BIIFSTHH S peXXKHMa paboThI AIIeKTPorepe adH I10-
CTOSIHHOI'O Ha IOKa3aTelIH KauecTBa 3JIeKTpHYe-
CKOH 3HEPIHH. — —
M3yunTh BioisHIE pekiMa paOOThI AIEKTPOIIE-
peJayH IIOCTOSHHOIO Ha ITOKa3aTelld KayecTBa
BIEKTPHYECKOH SHEPIHH.

Htoro 3a 5 ceMecTp 13.5

HT1oro 13,5 -

4.Coaep:ranne J1a00OpaTOpHLIX padoT

4.1. JIadopaTopHan padora Nel
Tema 3anamusa Harpy3ouHas criocoGHOCTh H BRIOOpP ITapaMeTPOB OCHOBHOT'O 3JIeKTPO00OpPYa0Ba-
HHSL.

HEJH: JAHAMIUA. HpHGﬁpE CTH HABBIKIH BBEIIIOJIHEHHA PACHETA JJICKTPHYCCKIX HAI' PY30K B
JNCKTPOYCTAHOBKAX HAITPLKCHHCM BEBIITIC 1 kB MeTomoM YIIOPAOOYCHHDBIX AHAIPaMM.

TEﬂpETH‘IECRHH JaCThb

1.1. HarpysouHass criocoOHOCTH M BBRIOOpP IapaMeTpPOB OCHOBHOI'O 3JIEKTPOOOOPYHAOBa-
HILSL.
1.2. [{enp paboTel

M3ydeHne KOHCTPYKIHMH Ta0OpaTOPHOH YCTaHOBKH, IPHHIIMIIA €€ PaOOTHI H

IIapaMeTPOB MOJIeIHpyeMbIX 3eMeHToB COIIII.

OOKYMEHT MNOANVUCAH vonempyemon COIIII Ha cyTOYHOM HHTED-
SNEKTPOHHOW NMOAMNUCHIO [ETPOB PEIKIIMOB.

Cepruchukar: 12000002A633E3D113AD425FBS0002000002A6
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(OCHOBHBIE HOMHHAJILHBIE TTapaMETPEI MOJAETHPYEMBIX 3neMeHTOB COIIII rpH-
BeJleHBI B Ta0m.1. J[q Tpex(asHBIX CIIIOBEIX TPaHC()OPMATOPOB B ITPaKTHYECKHX
pacyeTax HCIIONb3YIOTCS CIEIYIOIHE IMapaMeTPhl IIPH 3aMelleHHH TpaHc(popMa-
Topa I’ — 06pasHOH OXHOIHHEHHOH SKBHBAIIEHTHOH CXEMOH:

U ],,U T (pazHBIE HANPSDKEHHS, ITPHBEIEHHBIE K OJHOH CTYIIEHH HaIlpsDKe-
HIST,
/ 1 / - — TOKH TIePBHYHOH H BTOPHYHOH 0OMOTOK TpaHc(opMaTopa,

[ =1 — ]1 — TOK XOJIOCTOro Xojia TpaHcpopMaTopa;
XX a p
U,
X Py, — — HHAYKTHBHAA COCTABIIAIOIIAA COIIPOTHBIICHHA BCTBH
Q.
HaMaAI'HHYHBAHI

2
U
r g =
AP..
HHBAHI,

AP_10° AP_-U,’

R= = — AaKTHBHOe COIIPOTHBJIEHHE TpaHC-
31; S;
H H
¢opmaropa, OM;
Up-Up
100
1 H

TpaHchopMaTopa, OM;

AS =3I2R—-j3I2X =AP_-K2—jAQ K2 — narpysor-

— dKTHBHAA COCTABIIAIOIIAA COIIPOTHBJICHHA BCTBH HdMAI'HI-

_(IH R)z

o

—  HHAYKTHBHOC COIIPOTHBJICHHEC

I
HBIE TIOTEPH B TpaHCc(popMaTope (K =2 _ KO3 (PHIMEHT 3arpy3KkH), KBT;

3
L] L] L] IH
AU =1 2R + j[ 2X - ITOTEPH HAIIpSDKeHHS B TpaHcpopMarope, B.

OOGopyaOBaHHE

OCHOBHOH OCOOEHHOCTBIO PeXHMOB padoThl CO3IIII HA UIHMTENBHBIX IHKIAX
BpeMeHH (CYTKH, HeJIels, TOM) SBISeTCS HX H3AMEHYHBOCTD, YTO O0OYCIIOBIEHO H3-
MEHUYHBOCTBIO 3JIEKTPHUYECKHX Harpy30K. Pexmmel COIIII xapaktepusyrorcs 1a-

pPaMCTpaMH ABYX THIIOB. TCKYILIHC H HHTCI'PAJIbHBIC 34 BPCMA T . K TCKYIIIHM IIa-
pPaMETpPaM OTHOCHICHA 3HAUCHHE TOKOB, HEIHPH}I{EHIIﬁ:, MOIITHOCTEH B Y3JIaX CETH,

H3MEHSIOIHECS BO BpeMeHH. K HHTErpalbHBIM 32 BPEMS 1 — CpeIHHe 3Haye-
HIS TOKOB, HaIIPsJKEHHI, MOIITHOCTEM, HX AHCIIEPCHH, ITOTEPH AIEKTPOSHEPTHH H
Ap.

Ha cyTOYHBIX HHTEpBalIaxX BpeMeHH TEKYIIHE 3HAaUeHH S ITapaMeTPOB PEKHMOB
COIIII mpuHsTO TPENCTABILATH B dhopmMe CYTOYHBIX rpapHKOB (TOKa, HAITPSKEHH,
ﬂé@ﬁEHfﬁ@hﬁncgg' SOOI BHAYEHHH Ha ITOCTIEAOBATENIBHBIX HHTEpBalaX

SNEKTPOHHOW NOANMUCHIO
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l n 1 n 1 n 2 2 2
[ =" %I;02="3(,-1,F="s1?-1> =11 2
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ni=l ni nl
rae 11 — 4HCIO HHTEPBAIIOB 0 s CYTOYHOM I'paHKe TOKa,
IS' — CPCAHCKBAAPATHYCCKOC 3HAYCHIIC Ipﬂq)Iﬂ{ﬂ TOKA.

HIDTEPH JAJNIEKTPOSHCPI'HH B JOTHHH C COITPOTHBIICHIEM R 3d BPCMA T .
NAar2

AW =312 RT +302RT =6 =3I7R.
1

[loTepH 311eKTposHEepruM B TpaHC(OpMAaTOpe 3a BpeMs 1

(] \2 .
AW =AP T+ - | AP T+ LAP T =AP_T
\1 ") I'y
2
i 1,
+0 > AP, .
1\ 1y
1.4. (3agaHHE)

1.3.1. M3yunth KOHCTPYKINIO 1a00paTOpHON YCTAaHOBKH. PaccuMrarhk BCE CO-
TIPOTHBRIIEHHS SKBHBAIIEHTHOH CXeMBI U1 TpaHcpopMaTopoB T2 u T4,

1.3.2. IloATOTOBHTBCA K PerHcTpalHH Ipa(pHKOB aKTHBHBIX H PeaKTHBHBIX
Harpy30K, 3arOTOBHTH TalIl.3 B ABYX 3K3eMIUIIpax (I TpaHc(hopMaTopoB T2 u
T4).

Tabmiia 3

Perncrparpsa 1 pacueT TEKYIIHX ITapaMeTpoB pexuma COIII HanpsxkeHue cy-
TOYHOM HHTepBajle BpeMeHH I1s TpaHchopmaTopa T2(T4)

IIokazaHnsa cuert- ["padhiKH Harpy3KH
YHKOB

oOHoHweEAH
= - R o

cHooWw

OJOKYMEHT NoAarnncAH
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CPE,I[HEE SHaQYCHIIC
CPE,I[HEI{BH,,I[I)&THIIEGI{GE OTKJIOHCHHE

1.3.3. IloaAroroBUTs YCTAaHOBKY H CAMOIMMIIVIIMI ITPHOOP IS PErHCTPaIi
TEKYIIHX ITapaMeTPoOB peximMa padoTel MogermmpyemMon COIIII Ha cyTOUYHOM HH-

TepBaJle BpeMEeHH, BKIIOUHTh TpaHchpopmarop T4, oGo0IEeHHY0 Harpy3Ky Sl Ha

muHax 10,5 kB I'II], CHHXpOHHBII AIIeKTPOIBHIaTENb, OTKIIIOYHTh TpaHc(opMa-
Top T3, koHAeHcatopHele OaTapen BK1, BK2 u BK3, a Takke cHIOBOH (QHIBTP
DKV, ycranoButhk PIIH Tpanchopmaropa T2 u IIEB tpancdopmaropa T4 B Hy-
JIEBOE TIOJIOKEHHE, TIOJITOTOBHTE K padoTe CaMOITMIIYIIHH ITPHOOP H ITOAKITFOYHTH
ero ¢ IIOMOIIBIO COEJHHHTEIbHBIX IIPOBOJOB K COOTBETCTBYIOLIEMY TPaHC(pOpMa-
TOpY TOKa (pHc.2) I1d peTHCTpalliH Ipadika ToKa B TpaHcpopmaTope T4.
1.3.4. 3ammyCcTHTh YCTAaHOBKY HaKaTHeM KHOITKH »1IyCck» M IIpOM3BECTH pPeru-
CTpaLHMIO rpa)HKOB aKTHBHOH H PeaKTHBHOH MOIMHOCTEH Harpy30K TpaHC(opMa-
TopoB T2 u T4 myreM CUHTBIBAHHS H 3almcH B Ta0n.3 (rpadrl 2, 4) mMoKa3aHHi
COOTBETCBYIOIIHX CUETYHKOB. I paHk Toka TpaHchopmaTopa T4 3amHcaTh ¢ I10-
MOIIBIO CAMOITHIIIYII[ETO IIPHOOPA.
CoepxaHHe OTYETa
1.3.5. IIpousBecTH pacueT rpapHKOB aKTHBHOH, PEaKTHBHOM H ITOJTHOHM MOIII-
HOCTEH ITYTEM VMHOMKEHHS Pa3HOCTH ITOKA3aHHH CYETYHMKOB HAa COOTBETCTBYIO-
MU MacTaOHBIH Koa(duimeHTt (tadim.2). PaccunTars cpelHHe 3HAYeHHSI H
CpeHeKBaIpaTHYe CKHEe OTKIIOHEHHS I'pa(HKOB HarpyskH. g T4 3HaueHHT TOKa
(rpacda 10) ormpeenuTs pacyeTHBIM ITyTEM HIIH II0 PerHCTpOorpaMMe, pa30HB ee Ha
24 paBHBIX HHTEpBala, H3MEPHB CpeJHee 3HAUeHHE Ha KaXKIOM HHTepBalle JIH-
HEHKOH (B MHJUIMMETPax H YMHOJKHB HX Ha COOTBETCTBYIOIHI MacIITaOHBIH KO-
a(pprmenT). [ caMOKOHTPOJIS PEKOMEHYETCS COIIOCTABHTh ITOIYYeHHBIE 3HA-
YEHHS TOKA CO 3SHAUEHHSIMH, PAaCCYNTAHHBIMH 110 ITOJTHOH MOII[HOCTH.
1.3.6. PaccunraTh NMOTEepH 3JIEKTPOSHEPTHH 3a CYTKH B TpaHc(popMmaropax 12,
T4 u B xaOelIbHOH JTHHHH (B KIJIOBATT — YacaX H B IPOIleHTax). B BelYHHE I10-
TePh BBIIEIINTh COCTaBJISIOINYIO0, 0OYCIOBIEHHYIO HEPABHOMEPHOCTRIO I'Pa(pHKOB
Harpy3oK.
1.3.7. OpopMHTE OTYET ITO JTaOOPaTOPHOH padoTe, KOTOPBIH JOIDKEH COJIep-
KaTh:
- MHEMOCXEMY YCTAHOBKH, KPaTKOe OIMCAaHHE M IMapaMeTphl MOJIEIHPYEMBIX 3IEMEHTOB
trrtopoH COIIII, 1enp padorsr;
- pacueT CONMPOTHRIEHII SKBHBHIIEHTHOH cXeMbI TpaHc(hopMaTopoB T2 u T4,
- PE3YIBTATEI PETHCTPALHH H pacuyeTa I'pa) MKOB Harpy3KH H HX ITapaMeTPOB JJII TPaHC-
tbn:::-pmampﬂﬂ T2 uT4 (Tabdn.3);
rpa(HKH Harpy30K 12 uT4 (akTHBHOH, peaKTHBHOH, ITOITHOH MOIITHOCTH H TOKAa),
- pacueT IoTeph AeKTPOo3HepruHl B TpaHcpopMaTopax T2, T4 u B xaOellbHOH THHHH, ITH-
Taroniei TpaHcdopmartop T4,
- OLIEHKY (B % K IIOIHBIM ITIOTEPSAM) IOTEPh B YKa3aHHBIX 3JIEMEHTaX CXEMEI, 00YCIIOB-
JIEHHBIX PEeaKTHBHBIMH HAI'Py3KaMH,
- BBEIBOJIEI T10 ITOTTYYEHHBIM pe3yIbTaTaM paldoThl.
1.5. IIogroroBka k pabore
CaMOCTOSTENbHAS ITOJIrOTOBKA K I1a00opaTOpHOH padoTe JOIKHA BKIIFOYATH:

S RYMERT MOAMAGAN I TerTamasnea OCIIII o pasgeny «PeXImMBI 5IeKTPOIIO-

i INEKTPOHHOM NOAMNCHLIO
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1.5.1. KakoBEI ITpHYMHEI H3MEHUYHBOCTH ITapaMeTPOB peKHMMOB padoThl COIIII
BO BpeMEHH?

1.5.2. Kakme nmoTepn HMeIOTCS B TpaHC(opMaTopax H OT YeI'O OHH 3aBHCSIT?

1.5.3. Kak ompenensrorcs IMOTEPH SNEKTPOSHEPIHH B IIPOMBIIIIIEHHBIX SIIEK-
TpOCeTIX?

1.5.4. HepaBHOMEPHOCTh PEKHMOB SNEKTPONIOTPEOIEHHS OCIIOXKHIET H YXV/I-
IraeT padoTy MEKPOIHEPreTHUECKHX CHCTEM. [louemy?

4.2. JIadbopaTopHasn padoTa Ne2

Tema 3anamun KoMIieHcalH pEElI{TI[E'rHGﬁ MOHOIHOCTH H PEIyJIOIpOBaHHE HAITPAMKCHIA B
CHCTEME BHEI{TPGCHﬂﬁ}I{EH}HIH ITPOMBIIIICHHOI'O ITPEIITPH AT AL

HEJII’: JAHAMIUA. Hp}[ﬂﬁpe CTH HABBIKI1 BBEITIOIIHCHHA PAaCHUCTa SIICKTPHYCCKIIX HAI' PY30K B
JNEKTPOYCTAHOBKAX HAITPAKCHHCM BEIITIC 1 xB MeTomoM YIIOPAJOUCHHDBIX JHAI'PAMM.

Teopernyueckas 4acThb

KomMrieHcais peakKTHBHOH MOIIHOCTH M PETYIHPOBAHIE HAIIPSKEHHS B CH-
CTeMe EKTPOCHAGKEHHN S ITPOMBIIIUIEHHOTO ITPEMITPH SITHS.

2.1. Llems paGoTH

M3ydeHre OCHOBHBIX ITPHHIIMIIOB KOMIIEHCAIHMH PeaKTHBHBIX Harpy3ok (KPH)
B ITPOMBIIIIEHHBIX AMeKTpHuecKHX ceTsax (I13C). C ol 1ensio B padoTe Mpery-
CMOTPEHO:. BEIYHCIIEHHE OOIIEH MOIIHOCTH KOMIIEHCHPYIOINHX YCTpoHCTB (KVY)
I71S1 TIOTPeOUTETIS, Pealn3alisd PacueTHOIO PeXHMa PEeaKTHBHOH MOIIHOCTH Ha
1abopaTopHON MOJENH, olleHKa BIHSHHSI KPH Ha pexim HamnpssKkeHHS H pacueT
SKOHOMHYECKOr 0 3(peKTa.

2.2. BreqeHue

OOMEH PeaKTHBHOH MOIITHOCTBIO MEKIY CHCTEMOH 3JIeKTPOCHAOKEHH S TIPEI-
TIPHATHS H 3IeKTPO3HEPreTHYEeCKOH cHeTeMoH (D3C) permaMeHTHpOBaH «lIpaBH-
JIAMH TIOJIb30BAHHS 3JIEKTPHYECKOH M TEIJIOBOH B3HEPrUei». Y CTaHOBIEHHE KOH-
KPeTHBIX TPeOOBAHHI K PEKHMY PEaKTHBHOH MOIIHOCTH KaXKJAOI0 H3 ITPEIIIPH SI-
THH OCVIIECTBRIISETCS ITPH €KETOJHOM 3aKIFOUEeHHH JOrOBOPa Ha ITOCTAaBKY 3IIEK-
TPOSHEPIHH OT 3MeKTPOCHAOKAIOIIEH OpraHH3alHH. JKOHOMHYeCKH O0OCHOBAaH-
HBI€ BXOJIHBIE peaKTHBRHBIE MOITHOCTH (Q =1 B Q =2) [4] 3amaroTcs ITpeAIPHITHEM
TH(PepeHIINPOBAHHO, B 3aBHCHMOCTH OT ITOTPeOIIsIeMOH MOIIHOCTH H 3JIeKTPH-
YeCKOH yIaIeHHOCTH ITPEeAIIPHATHSA OT OCHOBHBIX HCTOYHHKOB SHEPTHH (3JIEKTPO-
cTaHIMiT). YncmoBkle 3HaUeHHS Q =1 U Q 22 ONPEJENIIOTCS B Pe3yIIbTaTe PaCYETOB
OITHMAJIFHBIX PEKHMOB PabOTHl 3HEPTrOCHCTEMBI B IIEPHOABI €€ MaKCHMAalIbHBIX
(O 1) 1 MUHHMATBHBIX (Q 51) HaIPy30K.

B pabote uccnegyercs y3el Harpys3KH, CXeMa 3aMeIeHHs KOTOPOro IoKasaHa
Ha pHc.7.

CxXeMa COIep KHT TOIbKO ofxHy H3 cekipmi I'TII (ImpaByro CEKII0), ITOCKOIBKY
BTOpPasl YCIOBHO CUHTAETCS aHAJIOTHYHOH. I'paHmIia GalaHCOBOH IIPHHAJJIEKHO-
CTH HaXOJHTCS Ha YPOBHE BBICOKOBOJIbTHEIX BBOJIOB TpaHc(popmaropoB I'TIII. Ha
TPaHUIE CBOISTCS KOHTPOIbHBIE OalaHChl aKTHBHONH H PEAKTHBHOH MOIIHOCTE.
KOHTPOIE OCYINECTBISIETCS Ha IIOCIEAOBATEIBPHBIX ITOIYYACOBEIX HHTEPBAIax
BPEMEHH ITIPH ITOMOIIH CYETYHKOB SHEPIHH C (DPHKCHPOBAaHHEM MaKCHMYMOB HIIH
IIPpH  IIOMOIMH  CIIEI[HAlbHBIX  aBTOMATH3HPOBAaHHBIX  HH(POPMAI[HOHHO-
H3MEPHTEJIBHBIX CHCTEM.

B maboparopHOH MOAEIH HCTOYHHKAMH PeaKTHBHOH MOIIHOCTH SBISIOTCH:
3IEKTPOsHEPreTHUecKast cucteMa (Q =1, Q »2), CHHXPOHHBIH 31IEKTpOABHTaTeNb (O
0), KoHneHcaTopHBle ycTaHOBKH BK1, BEK2 mampsoxernem 10 kB (Q xs) m BK3
HanpsokeHneM 0,4 kB (Q xx), moTpeOHTEIsIMH — Hapry3ka Ha mmHax 10,5 kB (Q 1)

NOKYMEHT NOAOMNUCAH
SNEKTPOHHOW NoarnnCeIO TPY3KH
Ceptuchukar: 12000002A633E3D113AD425FBS0002000002A6 KIMOM KOMITEHCAIHH PEaKTHBHEIX Harpy30K
Bnapeneu: lebayxoga TatbAHa AnekcaHapoBHa
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CepTtudmkar:
Bnapeneu:

3aTpaT H YAOBIETBOPSIONIHH TpeOOBAHHS EKTPOIHEPTETHUECKOH CHCTEMEI [4].
JI1s HaxXxoXKAeHHI ATOr0 peXHMa COCTaBIIIETCS (DYHKIHSA pacyeTHBIX 3aTpat (Iie-
neBas (PYHKIMMS) H 3aIHCHIBAIOTCSI orpaHnveHH] [4,5]. ONTHMAIEHBIMH CUHTAIOT-
CsI TaKHe MOIIHOCTH KOMITEHCHPYIOIIIX YCTPOHCTB, ITPH KOTOPHIX IelIEBas (PYHK-
IS IIPHHHMAET MHHHMAJIBHOE 3HAUYEHHE B OOIACTH JOITYCTHMBIX pelleHHH. O0-
JIaCTh JOITYCTHMBIX PEIIeHHH OIPelelseTCs OrPaHHYeHISIMH, HAKIa{bIBacMBIMI
Ha MoIMHOcTH KY. PacueT oITHMAaIBHBIX MOIIHOCTeH KY., B OIMCAaHHOH BBIIIE
ITOCTAHOBKE 3aJIa4H, IIPOH3BOAHUTCS C IIOMOIIBI0 METOLOB MAaTEMAaTHYECKOIO ITPO-
I PaMMHPOBaHHA.

B maboparopHon ycraHoBKe Moaenupyercsa He Bes [19C, a Tomeko 'L 1 ox-
Ha M3 I[EXOBBIX ITOJACTAHI[HI C IMHTAIOMEN ee KadenbHOH JMHHeH. Harpyska Q;
IPEACTABISET COOOH CYMMAPHYIO PEaKTHBHYIO MOIIHOCTh. ITOTPelISeMYIO
OCTAJIBHBIMH T1I, YMCIIO H MOIIHOCTh KOTOPBEIX HE H3BECTHBEI. B 3THX YCIIOBHSIX
3a1auy OITHMH3AI[HH pasMelleHHI K'Y MOKHO pemrath 03 IPHMEHEHHS OITTHMH-
3aI[HOHHBIX METOOB, Pa3[ciIHB €€ Ha JIBa HTalla.

Oran nepBei. PacemarprBaerca TII (prc.8) u onpenenserca Q kg

Puc.8. PacueTHas cxema 3aMeIleHHs IS

IIEPBOTO 3Tala PacyeToB

Jis onpepenneHns Q xx 3alMChIBaeTC S (PYHKIHS TOJOBEIX PACUETHBIX 3aTpart.

R - 2
H(Q;{H) — E'AKH 'QKH T Cn MHQKH ™ Ugfog (Qz _QKH)

(3.1)

rae £ — ko3 QHIIHEHT OTYHCIEHHI OT KaIlMTAJIOBIOKEeHHH (HOPMaTHBHEIE OT-
YHCJIEHHS, OTYHCIEeHHS Ha SKCIDIyaTal[HIFO H BOCCTAHOBJIEHHE OOOpPYIOBAaHHS).
YucneHHsle 3HaUYeHHUS E clleAyeT IMPHHSITE 10 YKa3aHHIO ITPETIOOBATENIS B IIPEE-
nax (0,2 —0.4);

AKg — YaenbHas CTOHMOCTh KOHJEHCAaTOPHBIX YCTAaHOBOK HHM3KOIO HaIlps-
xeHng (150 pyo/kBAp);

Co — YAEIbHAsI CTOHMOCTb ITOTEPh aKTHBHOM MOIIHOCTH (3aJ[aeTCs IIPENOA0Ba-
TerieM B ITpefernnax oT 800 mo 1200 py6/xB1);

AP - yaenpHble TIOTEPH aKTHBHOH MOIIHOCTH B KOHJIEHCATOPHBIX YCTaHOBKaX
HanpsokeHHd (0,003 xkBT/kBAp);

Rrr — nmpuBeJieHHOe K HamnpsmkeHHio 10 kB commpoTuBneHHe TpaHchopMaropa
1exoBoH TII M rmTaroren ero IMHMH eKTporepeaadn, OM.

BenmmuiHa 3TOro COnmpoTHBIIEHHS OIPEAEISeTCS IO JaHHBIM Talll.]l onmucaHus
1ab0opaToOpPHON YCTAaHOBKI,

U — cpennee HanpskeHHe Ha mmHax ['TII (10 xkB);

(02" — HauOoIbIIasl PeaKTHBHAS MOIMHOCTh HArpy3KH TpaHcdopmaTopa 14 B
MePHOJ MaKCHMAaIbHOH AaKTHBHOH MOIIMHOCTH HAarpy3KH SHEProCHCTEMBI (JI7Is
VITPOIIEHNS PabOTHLl CUHTAaeM, YTO TpaHc(opMaTrop T3 OTKIIOYEH H B pacyeTax He
VUHTBEIBaeTCs). Onpeaensercs Mo rpagHky Harpys3kH T4, roiydyeHHOMY B padoTe
Nel. Ilepong MakcHMyMa 3aJaeTCs ITPEIIOMOBATEIIEM.

AP,-U?
R, =—"8——10+R -] 52
2 [
SHT
rae APx3 — IIOTEPH KOPOTKOI'O 3aMbIKaHHS B TpaHcpopMaTope, KBT (Tadm.1.1);
SET — HOMHHAIIFHAS MOITHOCTh TpaHc(opMaTopa, KBA
Ro — VIIeTIbHOE aKTHBHOE COITPOTHRIIEHHE JIMHHH 3JIeKTpoIlepegaun, OM/KM,

[— UTHHA JIMHAH 3IEKTPOIepegayuH, KM.
MomrHOCTh KOHeHCaTOPHOH OaTapeH OIpeelIsIeTcsI H3 YpaBHEHHS

03(Qxn) _ 0. 53
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- EAK+C -AP,
QKH Qz 2 Cﬂ ‘ RTH

Oran BTopoi. Ha »ToM 5Tame paccMaTpHBaeTCSd 3ajjadya HaxXOXKISHHS OITTH-
MaIIbHBIX 3HaUeHHH Q x5 0 Qo (pHc.9). BemrunHa HeEKOMITEHCHPOBAHHOH MOIITHO-
CTH, IIepeJlaBacMOH 4yepe3 TpaHc(opMmarop T4, mokazaHa Ha cxXeMe Kak Q T.

(DYHKIHSI TOJOBBIX PacYeTHBIX 3aTpaT JJII 3TOrO 3Talla pacuyeTOB HMEET BHI

3 (Qks, Qo)=E-AK5 Qx5 +Co-(APxs- Q&5 +Ki- Qo+K2 - Q &°), pyd/ron, (5.5)

rae E, Co — cM. BEIpaxkeHHe (5.1);

AK5 — yIenbHas CTOHMOCTh KOHJeHCAaTOPHBIX OaTapeil BRICOKOTO HAMIPSDKEHHS
(120 py&/xBAp);

Puc.9. PacueTHas cxema 3aMeIeHHS

IUISL BTOPOI'O ATalla pacuyeToB

AP ks — yAeIbHBIE TIOTEPH aKTHBHOH MOINHOCTH B KOHJEHCATOPHBIX YCTAHOB-
KaxX BeIicoKoro HarpspkeHH (0,002 kBT/kBAp);

Ki, K> — xo3(p(pHIMEeHTHI, XapaKTepH3YIOIHe TTOTEPH aKTHBHOH MOIITHOCTH B
CJI, 3aBucsmre oT Qs (K= 0,011 xB1/xBAp, K2 =0.00019 xBr/kBAp?).

OyHkImA Jlarpanxa

L(Qkrs, Qo,A)=3(0rs, Qs+ AQ"+0r—0z1— Qx5 Q) (5.6)

rae Q /™ — peaKTHBHASA MOIHOCTh HarpyskH Ha nmmHax 10 kB I'III] B meprop
MAaKCHMAaJIbHOH aKTHBHOH MOIITHOCTH Harpysku 25C.

MomnrHoctH Q x5 H Q ¢ OIPEIEISTIOTCS PellleHHeM CHCTEMBI YpaBHEeHHI

°L _y,

00,

a—Lzo,(s.T)

50,
oL _,
oA

M3 (5.7) MOKHO IOIIYYHTh BEIpakeHHe I pacueTa Q x5, O o B 00IIEM BHJIE:

1 (E-AK,
0. = FAP ., — K1 |, xBAp (5.8)
° K2 C, P

Oz =0" +0Or =05, —Q,.xBAp (5.9)

C nmomompio (5.4), (5.8), (5.9) BEIYHCISIOTCS HEOOXOIHMEIE YCTaHOBJIEHHEIE
MOIITHOCTH KOHJIEHCAaTOPHBIX OaTaper H HAaHOOIbIas peaKTHBHAs MOIITHOCTE CJ].
OTpHIaTeNbHEIE 3HAYEHHS PAaCUETHBIX MOIIHOCTEH CBHAETEILCTBYIOT 00 OTCYT-
CTBHH 5KOHOMHYECKOH II€JeCO00Pa3sHOCTH HCIIONIb30BAHHS COOTBETCTBYIOIIETO
HCTOYHHKA peaKTHBHOH MOIIMHOCTH. Ero 3HaueHHe MPHHHMAETCS PaBHBIM HYIIIO.
BemmumHaa () s HE JOJKHA IIPEBBINIATE JOITYCTHMBIX 3HAYEHHI IO YCIIOBISM
Harpepa cratopa H poropa CJI ¢ YUETOM €ro 3arpys3KH I10 aKTHBHOH MOII[HOCTH.
IIpoeepka C /] 110 ycIIO0BHSIM HarpeBa B 1abopaTopHOH padoTe He IPeayCMOTPEHA.

OO0Gopy1oBaHHE

[IonHoe ucrnom3oBaHue Beex KY sKOHOMHYECKH OOOCHOBAHO TOIBKO B IEPH-
0J1 MaKCHMAJIbHOH Harpy3ku O3C. IIpH cyIecTBeHHO H3MeHSIOIEMCS IpahHKe
PEAKTHBHOH MOIIHOCTH HarpyskKH Tpedyercs perynupoBaHHe KY. B maboparop-
HOH YCTAaHOBKE ITPEAYCMOTPEHO PYYHOE HUCKPETHOE PErYIHMPOBaHHE () o H aBTO-

RGBT NOmTGART . T ATTe onTeHCaT OPHBIX Oatapei. I'padpuku perymHpoBa-

U?-10° 5.4)

SNEKTPOHHOW MOANUCHIO HMMI3Al[HOHHBIX PACYETOB C YUYETOM Tpeﬁcrﬂa-
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6 me KY 1momxHo oOeclieyHTh MHHHMAIbHBIE
Bnapeneu: LLlebayxoba TaTeAHa AnexkcaHdpoBHa IH YPOBCHDb KAUCCTBd HAIIPAKCHIA.
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JITI OTHEIILHOIO y3J1a Harpys3KH, KOTOPBIH HCCIeAYeTCS B JaHHOH padoTe, OIl-
THMH3aIMI He TpeOyercsd. I'paduxm perymupoBanusa KY B 3TOM ciIydae MOIYT
OBITH IOCTPOEHBI Oe3 pacueToB. OCHOBOH JJIS HX ITOCTPOSHHS SBIIIOTCS I'Pa(DHKH
peakTHBHON Harpy3kH Ha nmmHax 10 kB u 0,4 xB. Ilpu nmoctpoeniy rpadpHKoB pe-
I'YIINPOBAHH S CIIEAYET YUECTD:

I. B rneproa MakCHMalIbHOH aKTHBHOH MOIITHOCTH HarpyskH 20C 1orpelieHne peaKTHB-
HOH MOIIHOCTH He JOJIKHO ITPEBOCXOINTH BEIHUHHY (3].
2. B 1niepro g MHHHMAIEHOH HAIPY3KH ITOTPpelnsgeMas peakKTHBHAS MOIITHOCTE JOJIKHA OBITh

MEHBIIIE, YyeM (O=2.

2.3. [TopsimoK BRITIOJIHEHHM ST PaOOTEI

2.3.1. ITonyyuTs y IIPEIOAOBATENSI CIEAYIONTYIO HCXOIHYIO HH(POPMAIHIO:

a) Os1, O32;

0) HHTepBaJlbl BPEMEHH, COOTBETCTBYIOIIHE IEPHOJAM MAKCHMYMa H MHHH-
MYyMa aKTHBHOH MOIITHOCTH Harpys3ku 233C;

B) YJAETIbHYIO CTOHMOCTE IMOTEPh aKTHBHOH MOITHOCTH Clo

2.3.2. Ilo ¢popmymam (5.4), (5.8), (5.9) onmpenemirs MmormHOocTH KY (1Ba 3Tara).
[lomyueHHBIe 3HAYEHHUSI OKPYITIUTh A0 OMMKAMIIHMX BO3MOXKHBIX BEIHYNH, YKa-
3aHHBIX HA MHEMOCXEME J1a00opaTOPHOH YCTAaHOBKH.

MoOIITHOCTh Harpy3KH B3STh 110 I'papHKy, IMOITYYEHHOMY B JITaOopaTOpHOH pabo-
Te Nel, Ipouyro He 00XOIHMYE0 HH(POPMAIHIO CIeIyeT B3SITh H3 Ta0m. 1.

2.3.3. IIpoeepurs GanaHC peaKTHBHON MOIIHOCTH Ha ImmHax ['I1111 B 4ackl Mak-
CHMyMa aKTHBHOH Harpyskn 250C. B ciaydyae HEOOXOMHMOCTH BBIIOIHHTE KOP-
PEKTHPOBKY MOIITHOCTEH K'Y ¢ 11e1p10 o0ecnieyeHns OalaHca.

2.3.4. IloctpouTs rpapuKH peryIHpoBaHHSI MOITHOCTEH KOHAeHCAaTOPHBIX Oa-
Taped (Qrx, Oxs) H CHHXpOHHOro ABurarens ((Qs). IIpu mocTpoeHHH Ipa)HKOB
PEKOMEHAYETCS OOpaTUTh BHUMAHIE HA TEXHHUKO-3KOHOMHYECKHE XapaKTepHCTH-
KH H 3(pPeKTHBHOCTE pacionaraeMeix KY.

2.3.5. IIpoepurp OanaHC peaKTHBHOHM MOIIMHOCTH Ha mmHaxX I'I1I] B yacer mi-
HHMYMa aKTHBHOH Harpysku 22C.

5.3.6. CoOpaTh cxeMy aBTOMaTHYECKOro yIpaBiIeHHI aHIandgamu T2 (padoTa
Ne5) u MOIIHOCTSIMH KOHZEHCATOPHBIX OaTapeil B COOTBETCTBHH C ITOCTPOSHHBIMH
rpapHKaMH HX peryinpoBaHHS. [IpuBecTH 1a00OpaTOpPHYIO MOJEIh B HCXOIHOE
pabouee cocTosuue (BKIrOUHTE S, T4, CJI; orkmounts T3, BK1, BK2, BK3).

2.3.7. BKIFOUHTE TabopaTOPHBIN CTEH H BRIIOIHHTE CIIEAVIOIIEE:

a) IO IOKa3aHHSIM CYETYHKOB 3aIlHcaTh I'pa(HKH H3MEHEHHS aKTHBHOH H pe-
aKTHBHOH MOIITHOCTEH Harpy3okK TpaHchopMaropoB T2 u T4 ¢ yyeToM pacyeTHBIX
MOIITHOCTeEH KY H HX peryimpoBaHH,

0) 3ammcaTh ¢ momonibio CII Hanmpskenne Ha nmHax 0.4 KB TII ¢ yueToM pea-
TTH3AIHH MEePOITPHATHI 110 HX YIIYUIIeHHO (cM. paboTy Ned).

3artHch rpapUKOB HAIPy30K H HaMPsDKeHHH (I1.»a» H »0») HeoOXOIHMO ITPOH3-
BOJIUTH OJTHOBPEMEHHO.

2.3.8. IlocTtpouts rpaduku Harpy3kH (P 1 Q) ¢ ydetoM KY H cpaBHHTh HX C
rpa(pHKaMH, ITOJTyYeHHBIMH B paboTe Nel .

5.3.9. IlocTpouTh THCTOI'PaMMEI, BRIUHMCIMTE MaTeMaTHUYECKHE OXUIAHUS H
TUCIiepcHH HanpskeHHH Ha nmmHax 10 n 0,4 kB ¢ yuetom KPH. OrnieHurs Binrs-
HHe KY Ha peXHM HaIpsUKEHHS, CPaBHUB ITOIIYUEHHBIE PE3YIIbTAaThl C COOTBET-
CTBYIOIIHMH JaHHBIMH paboThl Nod.

2.3.10. Ouennrs 3xoHOMHYecKHH 3¢dext KPH Ha cyToOUHOM HHTEpBale Bpe-
MEHH B KIJIOBAaTT-4acax C3KOHOMIIEHHOH »IeKTposHepruH. OleHKY 3] QeKTa BhI-
TIOJTHHUTh CPaBHEHHEM ITOTEPh SHEPrHH B TpaHcpopMaTopax T2, T4 u xabemsHOit
JIHHHH, BEIYHCIIEHHBIX B padore Nel 1o rpadukam Harpyski, HE YYHTBIBAIOIIIHM
KY Hu norepp B TEX XKe 3NMEMEHTAX, HO C YUeTOM KY H HX PErympOBaHH.

ColepKaHHe OTYETa

2.3.11. OcdopmMurs orueT 0 MabopaTOpHOH paboTe, KOTOPBIH JOIIKEH COAEP-
KaTh:

NJOKYMEHT Elﬂ.ﬂﬂHCAH JIA BBITIOJIHEHITA pﬂﬁGTLI:, BKJIIOYAS ITapaMET-
ANEKTPOHHOW MNOANMNCBIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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I') rpapHKH aKTHBHOH H PeaKTHBHOH MOIITHOCTeH Harpy3kH T2 u T4 ¢ yyeToMm
KV,

1) rpadpuxH H3MeHeHHS HanpsbkeHHi Ha mmHaxX 0,4 kB TII, momydeHHEBIE
ITOMOIIBIO CAMOIHIIIYINET O BOIMbTMeTpa CII;

) THCTOIpaMMBI HanpshkeHHH Ha 1mHax 0,4 kB TI1I,;

’K) pacueT PKOHOMHYeCKOro a(pdekxra;

3) BEIBOJBI TIO pe3ylbTaTaM PaOOTHL.

5.4. Iloaroroeka K padore

B mipriecce moAroToBKH K padoTe HEOOXOAHMO 03HAKOMUTECS C €€ OIMHCAaHIEM,
H3VYUTE PEKOMEHIOBAHHYIO JINTEPATYPY H COOTBETCTBVIOIIME Pa3delIbl KOHCIIEK-
Ta JIEKI[MH. 3aroTOBHTh OIMaHKH JJIS 3aIIMCH ITOKa3aHHH ITPHOOPOB H IIPOAYMATH
OTBETEI HA KOHTPOJIBHEIE BOITPOCHL

2.5. KOHTPOJIbHEIE BOITPOCEI

2.5.1. JlaTh IOHSITHE peaKTHBHOH MOIITHOCTH, IIOSICHHTD e (PH3HYECKHI CMBICIT
1 OCOOEHHOCTH B CPaBHEHHH C aKTHBHOM.

2.5.2. YUeM ompenersarorcs IMpeJcibHbIe 3HAUCHHS PeaKTHBHOH MOIITHOCTH, KO-
TOPYIO MOJKET BBIZIAaTh B CETh CHHXPOHHAS MaIllHHA?

2.5.3. JlaTh CpaBHUTEIBLHYIO XaPaKTEPHCTHKY HCTOYHOKOB PEaKTHBHOH MOIII-
HOCTH, HCITIOJIb3yeMBIX B COI I

2.5.4. Kaxum 00pa30oM peakKTHBHAS MOIIHOCTh BIHSET HA PEXHM HaIIPSDKEHHS
3IIEKTPHYECKOH CETH?

2.5.5. TpeboraHus, npeapsaBIsdeMple DOC K PeXHMY PeaKTHBHOH MOIIHOCTH
COIIIL

2.5.6. Kak oreHHBaeTCcsa 3KOHOMHYECKHH 3(P(eKT BHeAPEeHHSI pacyeTHOIO OIl-
THMAJIbHOI' O peKHMa KOMITEHCAI[HH HArPy30K ITPEAIIPHITHS?

2.5.7. C KakoOH IIeJIbI0 BBIOIOIMHSETCS PETYIHPOBAHHE MOIIHOCTEH KOMIIEHCH-
PVYIOIIHX YCTPOHCTB?

2.5.8. IlepednciInuTh M MOSCHHUTH ITPHHIIHIIEI ITIOCTPOESHU S I'Pa()HKOB PETYIIHPO-
BaHHA K.

2.5.9. IloueMy BXOIHBIE PEAKTHBHEIE MOII[HOCTH 3a{aFOTCS ITPEAIIPHATHEM HH-
ITHBHIYAIIbHO?

2.5.10. YUto noHMMAaeTCs IO OITHMH3AIMEH pPe’KHMa KOMIIEHCAIHH PEAKTHB-
HEIX MOIITHOCTEN HArpy30K?

2.5.11. IlosscHUTE IIpenMYIIEeCTBA H HEAOCTATKH HHIHBHIYAILHON KOMIIEHCA-
I[MH peaKTHBHON MOII[HOCTH.

4.3. JIabopaTopHasn padora Ne3

Tema 3anamusa OTKIOHEHHS HAIIPSDKEHIS, Pa3MaxX H3MeHEHHH HaIIpsDKeHNS, (PIHKE]P, He-
CHHYCOHJAILHOCTh H HECHMMETPHS HAIIPSDKEHHH B pacIpeJeIHTeIbTHEIX 3IeKTPHYECKHX CETIX

10-0,4 xB

HEJH: JAHAMIUA. HpHGﬁpE CTH HABBIKI BBEIITIOJIHEHHA PACHUCTA SJICKTPHYCCKILX HAI'PY30K B
JNCKTPOYCTAHOBKAX HAITPLKCHHCM BEBIITIC 1 kB MeTomoM YIIOPAOOYCHHDBIX AHAIPaMM.

TeoperHueckas 4acThb

OTKIOHeHHS HaIIPSDKEHH S, pa3Max H3MeHeHHH HallpsKeHHS, (PIIHKeD, HECHHY -
COHIAIBHOCTh H HECHMMETPHS HAIPSDKEHHI B paclpeJe/IMTeIbTHRIX AIeKTpHYe-
ckmx ceTsax 10-0.4 kB

. Llems paboTh

M3yuyuTh METOMHKY OLIEHKH YPOBHEH HAIPSDKEHHS B CETH H CIIOCOOBI HX
VIIVUIIIEHH S Ha CYTOYHOM HHTEpBalle BPEMEHH.

3.2. BregeHue

HMMerorcss [Be OCHOBHBIE ITPHYHMHBEI, OOYCIARIHBAIOIIHE H3MEHUYHBOCTH

AOKYMEHT MOAMUCAH X U3MEHUYHBOCTH Harpy30K, BEISBIBAIOINAS
ONEKTPOHHOM NOANMMCHIO [, H PeryIHPOBAHHE HAIPSDKEHHSI C LIENBIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6
JIaX.
Bnapeneu: le6ayxoea TaTeAaHa AnekcaHgpoBHa
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YPOBHH HaIpsKeHHS TPHHSATO OLEHHBATh OTKIOHEHHSMH HaITPSDKEHHS OT
HOMMHAIBHOTO V [1], KOTOpEIe TakKe H3MEHYHBEL BO BPEMEHH II0 YKa3aHHBIM
BBIIIIE TIPHYITHAM.

Harnyunniv HanmpspkeHHEM Ha 3aKHMax 3JIeKTPOIIPHEMHHKOB, ¢ TOUKH 3PEHHS
TEXHHUKO- SKOHOMHYeCKOH 3() (DeKTHBHOCTH HX pa0oThl, sBisterca U (t)=Ux=const,
T.e. V=0. O0ecreuynTs TaKOH PeXKHM HAIPSDKEHHS IS BCEH MACCHL 3IIEKTPOIIPH-

€MHHKOB B CETH ITPaKTHYeCKH HEBO3MOKHO, ITO3TOMY Beerjga V=0. lIpnueMm yem
OoJIblIe BelMYHHA V, TeM XyKe HaIIpsoKeHHe. F3 3Toro mpasiia HMeeTCs psif He-
KJIFOUEHHI, HallpuMep, I ¢i1ab0 3arpyKeHHOI'0 aCHHXPOHHOI'O 3JIEKTPOIBHIA-
TEIS HAWIYUIIHM SBJISIETCS HAIIPSDKEHHE, MEHbIllee HOMHHAIILHOrO. BemrumHa
TOITYCTHMEBIX 3HaueHHH V HopmipyeTrcsa I'OCT [2] B 1enoM s 3JIeKTPHYECKHX
CeTell B 3aBHCHMOCTH OT HMX HalpspkeHHs. Hanborsee xKectkHe TpeOoOBaHHS K Be-
nmyuHe V B 'OCT mpeapsaBIIsSIOTCS, €CTECTBEHHO, K TEM CETSM, KOTOPBIE ITHTAKOT
OCHOBHYIO MacCy 3JIeKTPOIpHeMHHKOB (ceTH g0 1000 B).

Tabmia 3
J{oImycTHMBIE 3HaYeHHI OTKIIOHeHHH HarpspkeHus 1o 'OCT 13109—97
HarpsoxeHue JIOITy CTHMBIE 3HAYEHH S
CEeTH
HOP- MaKCH-

MallbHbIE MallbHbIE
o1 xB + 5% + 10%
6...20 kB _ +10%

35 kB u BrIIIE _ _

O6GopyaOBaHHE

s ceren HarpskeHHeEM 0 1000 B ¢ mHTErpambHONH BEPOSTHOCTRIO 0,95 mo-
ITYCTHMBI OTKJIOHEHHS HaIpsKeHHI = 5%, ¢ BeposaTHOCTRIO 0,05 IOIMYCTHMEI
OOIBIIIHE OTKIIOHEHHS, HO OHHM HEe JOTDKHEI ITpeBRIATh + 10%.

OLIEHKY MaKCHMAaJIbHBIX OTKIIOHEHHI HAIIPSDKEHHS OOBIYHO ITPOBOIST IS Pe-
’KHMOB MaKCHMAJIPHBIX H MHHHMAJIbHBIX HAaIPY30K C ITOMOIIBIO ITOCTPOEHHS JHa-
IPaMMBI OTKJIOHEHHH HAIPSDKEHHSI B CETH.

J11s1 MoeIHpyeMOH CeTH pacueTHas cXeMa H JHarpaMMa V IToKa3aHBI Ha PHC.
6

Ha sToM pHcyHKe:

Vin — OTKIIOHEHIS HAIIPSIKEHNS B IIEHTPE ITHTaHNT,

A Ui — 1roreps HaIpsKeHHs B BO3AYIHON THHHHM 110 KB, rmrarorien TpaHc-
¢opmatop I'TIII;

Vo — OTKIIOHEHHE HAIIPSCKEHNS Ha JIMHHH pasfiena OaTaHCOBOH ITPHHAIIEKHO-
CTH CeTeH SHEProcHadkaroleH OpraHu3alii 1 CeTeH IMOTPeOHTEIS MEKTPO3IHED-
THH,

V1 — orkinoHeHHe HanpspkeHus Ha rmmHax PY 10 xB I'TII,

A Uz — noteps HanpsKeHU S B TpaHc] opmaTtope T'TIIT;

E1 — nobaBka HanpspxeHH A TpaHcdopmaTtopa I'TIII,

AU3 — moreps HaNpsDKeHHS B KaOellbHOH JIMHHH, ITHTAIOIIEH TpaHC(OpMaTop
T4 uexoron TII;

E> — moGaBka HaImpsDKeHHS TpaHc( opMaTopa 1exoBoit T1I,;

V> — oTKIIOHEeHHe HanpsokeHHd Ha mmHax PY 380 / 220 B mexopoi TII,

AUy4 — moTeps HaIIpSDKEHHS B LIEXOBOH CeTH (HAIIpHMeEP, B IMHHHOH MarHcTpa-
mn 1IM);

V3 — OTKIIOHEHHE HAITPSDKEHHS B CETH B TOUKE ITPHCOEIHHEHHS HauOolIee yia-

TTEHHOTO AT TNOTINITAMMHITR A

AOKYMEHT [OANMCAH | )
ANEKTPOHHOW NMOONUCHIO IDTPE@HTEHH PACCHHTBIBAIOT TpEﬁyEI‘vﬂﬂE 3Ha

Ceprudukar: 12000002A633E3D113AD425FB50002000002A6 bHBIX H MHHHMAJIbHbIX HAI'PY30K C YHETOM
Bnapeney:  LleBayxopa TarbsiHa AnekcaHaposHa )SDKEHHS. Ecim sHeprocHaOkarommasi OpraHH-

5L, TO K HeH IMPEABABIIAIOTCHA SKOHOMITYCCKHC
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CaHKI[MH. [103TOMY BBIITOIHEHHE HACTOMINEH I1abopaTOpHOH paboThl OPHEHTHPO-
BAaHO Ha HCCIENOBAaHIE OTKIIOHEHHH HAaIPsDKEHHSI B IIPOMBIIIIIEHHON 3JIEKTPOCe-
TH, IIPOBOAUMOE C IIEJIbI0 PellleHHS JaHHOH 3aJadyH — pacyeT TpeOyeMBIX 3Haue-
HIT Vo U1 peAIIMOB MaKCHMAaIbHBIX H MHHHMAJIbHBIX HATPY30K.

[loreps HanpsDKeHHS B 3JIEMEHTE CETH C COIIPOTHBIIEHHEM z=R+jX U TOKOM

j =1 — j[ " OITPeJEeIISEOTCS TT0 (POPMYTIE
AL = I R+I X 0
Uy

Bce HEOOXOMMMEBIE ITapaMETPEI AJIEMEHTOB MOJEITHPYEMOH CETH ITPHBEICHBI B
Taln.l, a mapamMeTpsl TpaHcopmaropa T2 paccumTaHbl B 11.1.3.1. 1abopaTopHoi
PaboThI Nel.

3.3. 3a7aHHe)

3.3.1. IlogroroBHTH YCTAaHOBKY K paloTe:

1) g m3MepeHnd HanpsokeHHT Ha nHax 10 kB I'TII i 380 / 220 B 1exosoii T1I B cyTodYHOM
I[HMKJIE BPEMEHH ITOAKITFOYHTE CAMOITHIIYIINHE ITPHOOPBI B COOTBETCTBHU CO CXEMOH PHC 2,

2) BKIIIOYHTH ITHTAaHHE YCTAaHOBKH H TpaHc(popmaTop T4, oTKIro4HTh T3, BKIIFOYHTE 00001 eH-
HYIO Harpysky Ha ImmHax 10 xB §;, Bxarounte CJl, OTKIHOUHTE KOHJEHCATOpHEIE OaTapen bKl,
BK2, BK3 u ¢punprpokomMiieHcHpyIoIee yeTpoicTBo DKV,

3) mepekmouarenb aHIandg TpaHcpopmaTopa T2 u mepekmodarens [1BB TtpaHchopmaropa T4
YCTAHOBHTH B HYJIEBOE ITOJIOKEHHE,

4) IepeKIroYaTenpb 3aJaHHusd YPOBHS HanpsKeHHS B ceTH 110 KB yCcTaHOBHTBR B IIOJIOXKEHHE,
YKa3aHHOE IIPEIIOAOBATEIIEM.

3.3.2. 3aIyCcTHUTh YCTAaHOBKY Ha’XKaTHeM KHOIIKH «IIyCK» H IIPOH3BECTH PErH-
cTpario rpagukor U (¢) Ha mmHax 10 kB I'TIIT 1 #Ha mmHax 380 /220 B nexoBoi
TII Ha CYTOYHOM I[HKIIE BPEMEHH C ITOMOIIBIO CAMOIMMINYIIHX ITPHOOPOB. lIpH
HEBO3MOKHOCTH HCITOIB30BaTh CAMOITHIIYIIIE ITPHOOPEI IIPOBECTH PETHCTPAIIHIO
rpaukoB U (¢) IO IITHTOBEIM ITPHOOPaM.

3.3.3. O6padoTrars pe3yiIbTaThl H3MEPEHHI:

1) rocTponTh rpadpuxy V () g nmH 10 kB IT'TIH 1 g oo 380/220 B nexosoit TIT;

2) IIOCTPOHTH THCTOIPAMMEI OTKJIOHEHHH HAITPSKEHHS H BRIUYHCIIHTE HX CPEIHUE 3HAUYEHU S
M CIIEPCHH.

3.3.4. IIpoaHamM3HpPOBaTh IOINYUYEHHBIE PE3YIILTATEL. OIpPeaciMTh OITHMAIIb-
HyIO cTyneHb [IEB TtpaHchopmaropa T4 u paspaboTars rpadHk IepeKIrOYeHHS
aHiarip PITH tpancdopmaropa T2. Ilpa sToM BO3MOXHOCTH PeryJIHPOBAHHS
HampsDKeHH ¢ moMoIpo Kb B JaHHON padoTe He YUHTHIBATE.

3.3.5. YCTaHOBHTH IIEPEKITIOYATENEM, PACIIOIOKEHHBIM Ha IIHMIIEBOH IIAHEI,
HeoOxommMyto cTymieHs [IEB Tpanchopmaropa T4 1 Ha HaOOPHOM ITOIE C ITOMO-
II[BIO TIepeMBIYEK ITporpamMMy nepekmodeHHs aHandg PIIH tpancdopmaropa T2.
[[OAKITFOYHMTE U ITOATOTOBUTE K PpadOTe CaMOIMIIYIIHE ITPHOOPEI.

3.3.6. 3aIyCTHTh YCTAHOBKY M IIPOBECTH PETHCTPAIHIO HAMPSKEHHH Ha CY-
TOYHOM I[HKJIe aHaIIorHyHo 11.4.3.2.

3.3.7. OBpaboTaThk pe3yIbTaThl H3MEPEHHI B COOTBETCTBHH C I1.4.3.3. M Olle-
HHTH COOTBETCTBHE HAIIPSDKEHHSA B MOAEIHpYyeMOH ceTH TpebosaHmsM 1 OCT [2].

3.3.8. Ilo nmonmyyeHHBIM B ITYHKTE 4.3.7. pe3yiabTaraM IIOCTPOHUTH IS PEKIMOB
MaKCHMaJIbHBIX H MHHHMAaJIbHBIX HAIrPY30K JHATPAMMEI OTKIIOHEHHH HAITPSUKEHI
151 MOJIETTHPYEMOIH ceTH (aHanoruyHo pHc.4.1). OTknoHeHHsa Vi u V2 onpenens-
IOTCS TIPH 3TOM 3KCIIEpPHUMEHTaIbHO, Vo — pacyeTHBIMITYTeM 110 opmyiie (4.1).
Tak Kak Ha MOJ[eIIH He ITpeJicTaBlIeHa IlexoBasd ceTh 380/220 B (IIIM Ha puc.5), TO
IOTePH B 3TOH ceTH (A U4) He YUHTBIBAIOTCSA H V3 He OLIEHHBAETCHL.

3.3.9. IIpunsae qosg mmH 380/220 B 1exoBoi TII gormmycTHMbIe 3HAYEHHS OT-
KitoHeHHH V 2 oon =5%, V V2 6on =0, OIPENENTH COOTBETCTBYIOIIHE OTKIIOHEHHS
Vo, KOTOpBIE MOMKHA OOECIIeYHTh SHEProcHalOkKarollass OpraHM3allisa Ha JITHHI

AOKYMEHT NMOAMNNCAH TH CeTeH I peXKHMOB MaKCHMyMa H MHHH-
ANEKTPOHHOW NOAMUCHIO
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mo 12 vyacor yrpa, MHHHMYMa — C 2 JIO D 4Ya-
[OMHHTE, UTO B PEaJIbHOH IPaKTHKE pacyeTra
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1)
2)
3)

TpeOyeMBIX 3HAYEeHHH Vo HeOOXO01HM YUeT padboThl KOMITEHCHPYIOIIHX YCTPOFCTB,
YTO B HACTOSIIEH JTabopaTOpHOH padoTe HE TPOH3BOIUTCS IS VIIPOINEHHS €€
BBITIOJTHEHHS U €I1[¢ B CBSI3H C TEM, YTO BOITPOCH KOMIIEHCAI[HH PeaKTHBHBIX Haa-
IPY30K pacCMaTpHBAIOTCS B CIIEAVIOIIEH 1adopaTopHOH padore.

Conepkanne ordera3.3.10. OdopmMuTh OTYeT Mo 1abopaTopHOH padoTe, KOTOo-
PHIH JIOIKEH COJIEPKATh:

(pOpPMYITHPOBKY 3aJa4 HCCIeqOBaHHI,

PE3YIILTATHI OLIEHKH OTKIIOHEHHH HAIIPSIKEHHH B MOJAEIIHPYEMOH CETH IT0 11.4.3.3
CYTOYHEBII Irpaduk IepekmodeHH aHIang TpaHchopmaTopa T2;

PE3VIIBTATHEI 110 I1.4.3."/, TIOJIYUYEHHEIE TIOCIIE Pea3aliii MEPOIIPHITHI,
HaITpsKeHUA 1o 11.4.3.8 1 4.3.9;

BEIBOJIBI 11O paboTe.

3.4. Iloaroroeka K padore
CaMOCTOSTEeNbHAS ITOATOTOBKA K pab0Te COCTOHUT B CIEAVIOILEM:

ITOBTOPEHHE TEOPHTHYECKOr 0 MaTepHana [1];
ITOJIC OTOBKA K OTBETAaM Ha KOHTPOJIbHBIE BOITPOCHI,
pacyeT IOTEPh HAIIPSDKEHHS B TpaHC(popmarope T2 I peKHMOB MaKCHMAJIbHBIX H MH-

HHMAaJIbHBIX HarPy30K, HEOOXOANMBIX IS BRITIOMHEHH A 11.4.3.8 1 4.3.9 3a1aHH L.

3.5. KOHTPOJIbHEIE BOITPOCEI

3.5.1. Kakue mormyckarorcs OTKIIOHEHHS HAITPSKEHHS B ITPOMBIIIUIEHHBIX HIIEK-
TpoceTsax o I'OCT 13109—97 u mouemy?

3.5.2. Kak 3aBucHT paboTa pasiIHYHBEIX 3IEKTPONPHEMHHKOB OT BEJIHMYHHEI
HaIPsDKEHHSA B CETH?

3.5.3. Kakue crocoOBl YIIVUIIIEHHS HalpsSKEHHS HCIIONB3YIOTCA B ITPOMBIIII-
JIEHHEIX SJIEKTPOCETSX H B CETSIX SHEPTOCHCTEM?

3.5.4. IlocTpoHTe BEKTOPHYIO JHArpaMMy TOKOB M HAIIPSKEHIMH IJIS IIPOCTEH-
ITIEH CETH C COIPOTHBIEHHEM R+/X M TOKOM [ -j I

3.5.5. Kakne nMeroTcs OLleHKH OTKIIOHEHHH HAITPSKEHHS M KaK OHH BBIUHCIIS-
IOTCSA?

4.4. JIadbopaTopHasi padora Ne 4

Tema 3anamua VccnegoBaHie H peryIIMPOBaHHE YPOBHEH HAIIPSDKEHHS B ITPOMBIIILIIE HHBIX

AJICKTPOCCTAX.

Ilenws 3anamun. 1IpnoOpecTH HaBBIKH BBRIITOITHEHNS pacyeTa 3IeKTPHYECKIIX HaIPy30K B
ANIEKTPOYCTaHOBKAX HAIIPSDKEHHEM BhIIIE 1 KB MeTO0M YIOPSHOYEHHBIX JTHATPAMM.
3HATb: THIIOBEIE ITPOEKTHEIE PEIeHHS CHCTEM IeKTPOocHa0XKeHHSI 00beKTOB;
¥YmMerb: 00OCHOBBEIBaTH BBHIOOP ITapaMETPOB 3IEKTPOOOOPYAOBAHHSI CHCTEM BIeKTpPOCHaOKeHHS
00OBEKTOB, YUHTHIBAS TEXHHYECKHE OI PAHHY eHIS
Biagerb: HaBbIKaMH cOOpa H aHAIM3a JAaHHBIX IS ITPOSKTHPOBAHHS CHCTEM 3IIeKTPOCHAOKEHH S

00BLEKTOB.

Dopmupyemore komnemernuyuu: 11K-5 I'OTOBHOCTEIO OIpeensaTh ITapaMeTpsl 000pyI0BaHHS 00b-
eKTOB ITPOJeCCHOHAIBHOH JAesITelIbHOCTH

CepTtudmkar:
Bnapeneu:

Teopernueckas 9acTb
HccnemoBanie H peryIHpoOBaHHE YPOBHEH HAIPSDKEHHS B ITPOMBIIIIEHHBIX
BIEKTPOCETSIX

4.1. Ilems pa®oTHI

OOKYMEHT NOANUCAH JBHEH HAIIPSDKEHHS B CETH H CIIOCOOBI HX
SNEKTPOHHOM NOANUCHIO

12000002A633E3D113AD425FB50002000002A6
LleBayxoea TateAHa AnekcaHapoBHa

- BPCMCHIH.
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HMMeroTcd J1Be OCHOBHBIE ITPHYHHEIL, DﬁyCHHBﬂI[BﬂIDH_[HE H3MCHYHBOCTD
HAIIP;DKCHHA B 3JICKTPHUCCKMX CCTHAX. H3MCHYHBOCTE HAI'PY30K, BBI3BIBAIOIIAA
H3MCHYHBOCTE IIOTCPE HAIIPSDKCHIA, H PCI'YIIHPOBAHIIC HAIIPSDKCHITA C ICJIBIO
INIOJACPaHITA €I'0 B 3aJdHHBIX ITPECIIdX.

ypGEHH HalIlPAXKCHHA IIPHHATO OLCHHBATE OTKIIOHCHHAMI HAIIPAXKCHIIA OT

HOMHHAIIEHOTO V [1], KOTOpEIE TaKKe H3MEHUYHBEI BO BPEMEHH II0 YKa3aHHBIM
BBILIE TPHYHAM.

O6GopyaOBaHHE

Harurydriimm HalpspKeHHEeM Ha 3aKHMax 3JIeKTPOIPHEMHHKOB, C TOUKH 3PEHHSI
TEXHHUKO- SKOHOMHYeCKOH 3() (DeKTHBHOCTH HX pa0oTHl, sBisieTca U (t)=Ux=const,
T.e. V=0. O0ecIeuynTh TAaKOH PEeKHM HAIPSDKEHHS IS BCEH MACCHL SIEKTPOIIPH-
EMHHKOB B CETH TPaKTHYeCKH HEBO3MOKHO, ITO3TOMY Beerjga V=0. lIpnueM yem
OOJIbIIE BEIMYMHA V, TEM XyXKe HaIpsoKeHHe. M3 3TOro mpasiia HMEETCS PSII HC-
KIIFOUEHHI, HaIpUMeEpP, I c1ado 3arpyKeHHOI0 aCHHXPOHHOTO 3JIEKTPOIBHIA-
TEIS HAWIYUIINM SBJISIETCS HaIIpsDKEHHE, MEHBIee HOMHHAILHOrO. BermurHa
TOITY CTHMEBIX 3HaueHHH V HopmipyeTcsa I'OCT [2] B 1ernoM IS 3JIeKTPHYECKHX
CETEH B 3aBHCHMOCTH OT MX HaIlpspkeHHs. Harnboree xecTkue TpeOOBaHUS K Be-
nmynHe V B 'OCT mpeapsaBIIsiOTCs, €CTECTBEHHO, K TEM CETSM, KOTOPBIE ITHTAKOT
OCHOBHYIO MacCy 3JIeKTPOIpHeMHHKOB (ceTH 10 1000 B).

Tabmira 4
JloImy CTHMBIE 3HAYeHHS OTKIIOHeHHH HarpsokeHnsa 1o ['OCT 13109—97
Harmpspkenrie JIoImyCTHMBIE 3HAYECHH S
CETH
HOP- MaKCH-

MaJIbHbIE MaJIbHbIE
o1l xB + 5% + 10%
6...20kB _ +10%

35 kB u BrIIIE _ _

JIng ceren HanpskeHHeM 10 1000 B ¢ mHTerpamsHON BeposSTHOCTRIO 0.95 10-
ITYCTHMBI OTKJIOHEHHS HAIIpsKeHHS = 5%, ¢ BeposaTHOCTRIO 0,05 DOIMYyCTHMEI
OOJIbIIHE OTKIIOHEHHS, HO OHH HE JOJIKHEI IPeBHIaTs + 10%.

OIIEHKY MaKCHMAaJIbHBIX OTKIIOHEHHH HAITpSDKeHHS OOBIYHO ITPOBOJAT IS pe-
’KIMOB MaKCHMAJIbHBEIX H MHHHMAJIbHBIX HAarPY30K C TIOMOIIBIO IIOCTPOEHH S JHa-
I'PaMMEBI OTKJIOHEHHH HaITPSDKEHIS B CETH.

JII1s1 MomeTHpyeMOH CETH pacueTHas CXeMa M JHarpaMma V ImokKasaHbl Ha PHC.
6.

Ha sTom pHcyHKe:

Vin — OTKIIOHEHHS HAIIPSKEHHS B IIEHTPE ITHTaHHA,

A Ui — 1roreps HaIpsKeHHs B BO3AYIHON JTHHHHM 110 KB, rmrarormnen TpaHc-
¢opmatop I'TIII;

Vo — OTKIIOHEHHE HAIIPSCKEHHSI Ha JIMHHH pasfena 0alaHCOBOH ITPHHAIIIEKHO-
CTH CETEH 3HeProcHa0XKaroIleH OpraHn3alii H CETEH ITOTPeOHTEIS AIIEKTPO3HED-
THI,

Vi — OTKIIOHEHHE HanpsokeHNa Ha rmHax PY 10 kB I'TIII,

A U2 — notreps HalnpskeHH S B TpaHc( opmaTtope I'TIII;

E; — no6aBka HarpspxeHHS TpaHcopMmaTopa I'TIII;

AU3 — moTeps HaNpsDKeHHS B KaOeIbHOM JIMHHH, ITHTAIOIIEH TpaHC(OpPMaTop
T4 uexoromn TII;

E> — moGaBka HaIpsDKeHHS TpaHc( opMaTopa 1iexoBoit T1I,;

V> — oTknmonenue Hammsxkenud Ha ImHaxX PY 380 / 220 B nexosoit TII;

NOKYMEHT NOAMUCAH . 5 _
SNEKTPOHHOW Nnoanuchbio LOBOH CCTH (HE]I[pI]I‘vIEp, B IIIHHHOH MAI'HCTPa

Ceptudmkar: 12000002A633E3D1M13AD425FB50002000002A6
Bnapeney:  LleBayxoea TaTbsHa AhekcanapoBHa CeTH B TOYKE ITPHCOeIHHEHHT HaHOoIee yaa-
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B yCIOBHSIX 3KCIDIyaTal[MH BCe IOTPeOHTENN PacCUHTBRIBAIOT TpedyeMble 3Ha-
yeHHS Vo LI peXHMOB MaKCHMAIBHBIX H MHHHMAJIBLHBIX HATPY30K C YUETOM
CBOMX CPEJICTB PErYIHMPOBAHMS HAIIPsOKeHHS. ECIH sHeprocHadkaroImas opraHi-
3aIl[Hg HE BBRIAeP/KHBAET 3TH SHAUEHHS, TO K HEH ITPeIBARISIOTCS SKOHOMITYECKHE
CaHKIMH. 1103TOMY BBIITOJTHEHHE HACTOMIIEH J1a00paTOPHONH padoThl OPHEHTHPO-
BAHO Ha HMCCIeJOBaHHE OTKIOHEHHH HAIPsDKeHHS B IPOMBIIIIIEHHOM 3IEKTPOCe-
TH, IIPOBOAHMOE C IIEJIbI0 PEIeHHS JaHHOH 3aJauHd — pacueT TpeOyeMBIX 3Haue-
HHH Vo 1 peXKHMOB MaKCHMAJIbHEIX H MHHHMAaJIbHBIX HATPY30K.

[loTeps HampsDKeHHS B SIIEMEHTE CETH C COIMPOTHBJIeHHEM Z=R+jX H TOKOM

[ =1 - j] " OITPeJEISIOTCS IO (DOPMYIIE
IR+ X
AU = 100%
UH
Bce HeoOxXomumMeble ITapaMeTPEI AJIEMEHTOB MOJIEITHPYEMOH CETH ITPHBEIEHBI B
Tabn.1, a mapamMeTprl TpaHchopmaropa T2 paccumTaHbl B 11.1.3.1. maGopaTopHoit
PaloThI Nel.

4.3 (3amaHHe)
4.3.1. IlogroroBHTh YCTAaHOBKY K paboTe:

5) U1 H3MepeHHsa HanpsokeHHS Ha mmHax 10 kB I'TIIT 1 380 / 220 B mexoBoi TII B cy-
TOYHOM I[HKIIE BPEMEHH MOAKITIOYHTH CAMOITHIIYIIHE ITPHOOPHI B COOTBETCTBHH CO CXEMOH PHC 2,
6) BKIIFOUHTH ITHTaHHE YCTaHOBKH H TpaHcpopMaTop T4, oTKIrOUHTE T3, BKIFOYHTE 0000-

IIEHHYIO Harpy3Ky Ha ImnHax 10 kB S, Bxmrounts CJ], OTKIIOUHTE KOHAEHCATOPHBIE OaTtapen bK1,
BK2, BK3 u ¢unprpokomMiieHcHpyroIee yeTpolcTBo DKV

7) TIepeKIIroyaTelb aHIang TpaHcpopmaropa T2 u nepekmouareas [IEB TpaHcdopmaropa
T4 ycTaHOBUTE B HYJIEBOE ITOJIOKEHHE,
8) IIEPEKITFOYATENIh 3aJJaHI s VPOBHS HAIIpsDKeHNS B ceTH 110 KB ycTaHOBUTE B ITONMOKEHHE,

YKa3aHHOE IIPEIIOLOBATEIIEM.
4.3.2. 3aIyCcTUTh YCTAaHOBKY HaXaTHEM KHOIIKH «IIyCK» M IIPOH3BECTH PETH-
cTpario rpagukor U (¢) Ha mmHax 10 kB I'III] 1 #Ha mmHax 380 /220 B nexoBo
TII HA CYTOYHOM I[HKIIE BPEMEHH C ITOMOIIBIO CAMOIMINYIIMX IIpHOOpOoB. IIpn
HEBO3MOKHOCTH HCIIOIB30BaTh CAMOITHIIYINHE ITPHOOPEI IIPOBECTH PETHCTPAIHIO
rpadpuxoB U (t) IO IIHTOBEIM ITPHOOPaM.
Comepxanue ordyerad.3.3. O6paboTaThk pPe3yIbTATEL H3MEPEHHI:
3) rocTponTh rpadpuxy V (1) msa i 10 kB I'TIH 1 goss oo 380/220 B nexooit TIT;
4) IIOCTPOHTH THCTOIPAMMEI OTKJIOHEHHI HAITPSOKEHHS H BRIUHCIIMTE HX CPEIHHE 3HAUYCHHUS
M TUCIIEPCHH.
4.3 4. IIpoaHammM3HpOBaTh IOIYYEHHBIE Pe3yIbTATEL. OIpPeaeMTh OIITHMAIID-
HyI0 cTyneHb IIEB TpaHchopmaropa T4 u paspaboTarh rpadHk IepeKIFOYeHHST
aHuarig PITH tpancdopmaropa T2. IIpH »TOM BO3MOMKHOCTh PErYIIHPOBaHHS
HaIpsDKeHHA ¢ IToMOoIpo Kb B JaHHON padoTe He YUHTHIBATE.
4.3.5. YCTaHOBHTH INEPEKIOYaTeIeM, PaclOIOXKEHHBIM Ha JHIIEBOH ITAHEIH,
HeoOxXoanMyro cTyneHsb [IEB Ttpanchopmaropa T4 u Ha HaGOPHOM ITONE € ITOMO-
IO ITepeMBIUEK IIporpaMMy IepekmtodeHHS aHtiarg PITH tpancopmaTtopa T2.
[IOAKTFOUHTE U ITOATOTOBUTE K PadoTe CaMOIHIIYIIHE TTPHOOPEI.
4.3.6. 3aIyCTHTh YCTAHOBKY M IIPOBECTH PETHCTPAIHIO HAIPSKEHHH Ha CY-
TOYHOM I[HKII€ aHAJIOTHYHO 11.4.3.2.
4.3.7. OBpaboTaThk pe3yiIbTaThl H3MEPEHHIH B COOTBETCTBHH C I1.4.3.3. U Olfe-
HHTH COOTBETCTBHE HAIIPSDKEHHS B MoZenupyeMoH ceTH TpedopaHmsaM ['OCT [2].
4.3.8. Ilo monyueHHBIM B ITYHKTE 4.3.7. pe3ylIbTaTaM IMOCTPOUTE IS PEKHMOB
MaKCHMaJIbHBIX H MHHHMAaJIbHBIX HAIPY30K JHATPAMMEI OTKIIOHEHHH HAITPSDKEHIA
11 MOJIETTHPYEMOH ceTH (aHanoruyHo pHc.4.1). OtknoHeHHsa Vi u V2 onpeneni-
IOTCS TIPU 3TOM 3KCIIEPUMEHTaIbHO, Vo — pacyeTHBIMITYTEM 110 opmyiie (4.1).
Tak Kak Ha MOJIeIIH He ITpeJicTaBlIeHa IiexoBas ceTh 380/220 B (IIIM Ha puc.5), To
AOKYMEHT MOANACAH 3ar0TCA M V3 HE OLIEHHBAETCAL
Coprwcomear:  12000002AGEADT13ADA5FBSOO0L0000036 | b 11ex0Boft TIL ROMyCTUMbLe SHAMEHILS OT-
Bnapeneu: LLleb3ayxoBa TaTbAHa AnekcaHapoBHa  OIPCJCIIHIL COOIBCICIBYIOMHE OTRIIOHCHILL
JHEprocHaOXkaroIass OpraHu3alfsa Ha JOTHHH

Nencreutened: ¢ 20.08.2021 no 20.08.2022

wd



paszena darlaHCOBOH ITPHHAIJIEKHOCTH CeTeH JII PEXKIMOB MaKCHMYMA M MIHH-
MyMa Harpy3o0K.
[IpHHATE BpeMda MakcHMyMa ¢ 8 10 12 yacoB yrpa, MHHHMMyMa — ¢ 2 IO 5 4a-
cOB HOUH. [IpH 3TOM HEOOXOAHMMO ITOMHHTE, YTO B PEAIbHON ITPAKTHKE pacyueTa
TpeOyeMBIX 3HaUYeHHH Vo HEOOXOAHM YUET PadOoThl KOMIIEHCHPYIONNX YCTPOHCTB,
YTO B HACTOSIIEHN JTabopaTOpHOH padoTe He IMPOHU3BOIUTCS IS VIIPOINEHHS €€
BBITIOJIHEHHS U €I1[¢ B CBSI3H C TEM, YTO BOITPOCHI KOMIIEHCAI[HH PeaKTHBHEIX Haa-
IPY30K PacCMaTpHBAIOTCS B CIEAVIOIIEH 1adopaTOpHOH padorTe.
CoepxaHHe OTYETa
4.3.10. OdopMHTE OTYET 10 JTaOOpaTOPHOH padoTe, KOTOPHIH JAOIDKEH COAEP-
KaTh.
- (pOpPMYITHPOBKY 3aJay HCCIeA0BaHHI,
- PE3YILTATH] OLIEHKH OTKJIOHEHHI HAIIPSKEHHH B MOJAEIIHPYEMOH CETH IT0 11.4.3.3
- CYTOYHBIH I'papHK IepekmodeHH aHIang TpaHchopmaTopa T2;
- PE3VIBTATHEI 110 11.4.3."/, TIOIYUYEeHHEIE ITOCIIE Pea3al[iHi MePOIIPHSTHI,
: HaITpsKeHHA Mo 11.4.3.8 u 4.3.9;
- BEIBOJEI IT0 padoTe.
4.4. IloaroroBka K padore
CaMOCTOSTENbHAS ITOJrOTOBKA K paboTe COCTOHUT B CIEAYIOIEM:

4) IIOBTOPEHHE TEOPHTHYECKOI O MaTepHana [ 1];
5) TIOAT OTOBKA K OTBETAM Ha KOHTPOJIBHBIE BOIIPOCHL,
6) pacyeT IOTEPh HAIIpSDKEeHHS B TpaHc(opMmarope T2 I pe’KHMOB MaKCHMAIIbHEIX H MH-

HHMAaJIbHBIX HarPy30K, HEOOXOAMMBIX IS BRITIOMHEHH A 11.4.3.8 1 4.3.9 3a1aHH L.

4.5. KOHTPOJIbHBIE BOITPOCEI

4.5.1. Kakue ZOITyCKarTCs OTKIIOHEHHS HAIIPSKEHHUS B ITPOMBIIIUIEHHBIX 3IIEK-
TpoceTsax 1o 'OCT 13109—97 u mouemy?

4.5.2. Kak 3aBHCHT paboTa pasIHYHBEIX 3IEKTPONMPHEMHHKOB OT BEJIHYHHEI
HaIpsSCKEHMS B CETH?

4.5.3. Kakue crmocoOBl YIIYUINIEHHS HaIpsSKEHHS HCIIONB3YIOTCS B ITPOMBIIII-
JIEHHEIX SJEKTPOCETSX H B CETSIX SHEPTOCHCTEM?

4.5.4. IlocTpoHTe BEKTOPHYIO JHArPaMMy TOKOB M HAIIPSKEHIMH IJIS IIPOCTEH-
IIefl CETH ¢ COITPOTHBIIEHHEM R+ X M TOKOM / -j I,

4.5.5. Kak#e IMEIOTCS OL[EHKH OTKIIOHEHHI HAIPSKEHUSA M KaK OHH BBIUHCIIS-
FOTCA?

4.5. JIadopaTopHasn padora Ne5

Tema 3anamua McciegoBaHie ITOMeEX ITO JJNICKTPOIMTAHHIO B ITPOMBIIIUICHHBIX 3JICKTPOCC-
THX.

HEJH: JAHAMIA. HpHGﬁpE CTH HABBIKI BBEIIIOIIHEHHA PACHCTA JIICKTPHYCCKIX HAI'PY30K B
JNIEKTPOYCTAHOBKAX HAITPAKCHHEM BEIITIC 1 xB MeToz0M YIIOPAZOUCHHBIX JHAI' PAMM.

TeoperHyueckas 4acThb
Hccnegoraniie IToMeX IT0 3JIEKTPOIMMTAHHIIO B IIPOMBIIIIIEHHBIX ATIIEKTPOCETIX
5.1. llemp paboThl
Hccimegoraniie IMpoBalOB HAMPSDKEHHS B IIPOMBIIIUIEHHBIX 3JIEKTPOCETSX, SB-
ISIONTMXCS TIOMeXaMH II0 BJIeKTPOIMTaHHIO IS ITH(PPOBBIX TeXHHYECKHX
CPEICTB.
5.2. BrengeHue
B I'OCT [2] ycTaHOBIEHBI HOBBIE ITOKa3aTeIH KauyecTBa 3MEKTPOSHEPTHH, Xa-
PAKTEPH3VIOIIHE KPAaTKOBPEMEHHEIE HCKAKEHHS HAIIPSKEHHS B CETH, BO3SHHKAIO-
II[HEe TIPH Pa3jMYHBIX MEPEXOAHBIX IPOILECcaX. OTO BBEI3BAHO TEM, YTO KpPaTKo-
AOKYMEHT MOANWUCAH [ IBJISTFOTCS TIOMEXaMH ITO SIEKTPOIIHTAHHIO B
SNEKTPOHHOW MOANUCHIO X Texuudeckux cpejicTB (I[TC) [3]. Bee mo-
Ceptudmkar:  12000002A633E3D113AD425FB50002000002A6 TeTHTh Ha JBa BUJA: ATHTETbHEIE (IIPOBAITI
Bnapeneu: lLlebayxopa TateAHa AnekcaHopoBHa \CTBIO OT €MHHI] MIJUTHCEKYHJT O HECKOIb-
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KHX CEKYHJ) H HMITYIIbCHEIE — KOMMYTAI[HOHHEIE TIepeHaIIPSKeHHS JIHTEIbHO-
CTBIO, H3MEPSAEMOH MITITIMCEKYHIAMH H MHUKPOCEKYHIaMH.

OO0Gopy1oBaHHE

B maHHOH 51ab60paTOpPHON padoTe HCCIEAYIOTCS TOMBKO IIPOBAIBI HAITPSIKEHHS,
111 KoTopeIX 'OCT [2] yeTaHaRIIHBAET CIeAYIOIHE ITapaMeTPHI:

At — IUIUTEIIEHOCTh ITpOBalia HaIpsDKEHHS, C, AU — rryOHHa ITpoBaina
HampsoKeHHs, %.

[IpHYMHEI BO3HHKHOBEHHS IIPOBAJIOB HAIIPSIKEHHS B SIEKTPHYECKHX CETSIX
TIPeAIIPHATHIH PacCMOTPeHBI B padoTe [3]. Bce MHOXKECTBO ATHX IPHYHH MOKHO
pasIeluTh Ha JBa BHaA. [lepBeli — NMpOBaJIbl HATIPSKEHH S «IIPHXOISIIHE) H3 Ce-
TEeH 3HEPrOCHCTEMBI, BTOPOH — IIPOBAJIBI, BRI3BIBAEMbIE SIBIIEHHSMH B 3IIEKTPOCE-
TSIX IIpe MTPHATHS (ITHKOBBIE HATPY3KH, aBapHITHEIE TIe PEKITFOYEHHS H 1P ).

TexHrka 6e30MacHOCTH

B mabopaTopHOH YCTaHOBKE CMOJIEITHPOBAHEI 00a YKa3aHHBIX BH/JIA ITPOBAJIOB.
[IpHyeM IIpoBajl BTOPOrO BHAA BBI3LIBACTCS IMHMKOBOH HArpys3kKoH Ha cropoHe 0,4
KB nexoepon TII 1 00yCIOBIIEH IOTEpeN HAMPSDKEHHS OT ITHKOBOH HArpys3KH Ha
COITPOTHRIIEHHH TpaHchopMaTopa 10/0,4 kB.

B nmaGopatopHon pabdore HEOOXOANMO € ITOMOIIBIO 3IEKTPOHHIO OCIFULIOrPa-
(a OIpeJIeMTs BPEMS ITPOBAIIOB HAMPSDKEHHS, HX IIIyOHHY H JUIHTEIILHOCTE, a
TaKke cpeJH 3a(pHKCHPOBAHHBIX ITPOBAIIOB BBIJEIHTE IIPOBAJIBL IIEPBOIO H BTOPO-

ro Buga. I'myOnHa AU ITPOBAJIOB BTOPOr'O BHAA MOKET OBITH YMEHBIIIEHA IIPH
ITapaluieIbHOH padoTte TpaHchopMaTtopa T3 u T4.
5.3. (3amaHme)

5.3.1. BKrouuTs nuraHHe a1adbopaTOpPHOrO CTEHJAa, BKIIOUHTE HarpysKy Sl ,

OTKIIFOUHTE TpaHCchopMaTop T3. OcTallbHEIE 3JIEMEHTEI MHEMOCXEMBI MOI'YT OBITh
B JTFOOOM COCTOSIHHH (BKJIFOUEHO HIIH BHIKIIOYEHO). [IOAKIIFOUMTE 3I€KTPOHHBIH
ocrpuIorpad s KoHTpons HanpspkeHHS Ha nHax 0,4 kB nexoBoit TII (puc.2).
Hacrpouts ocrpmiorpad TakuM o0pa3zoM, YTOORI MOKHO OBIIIO OLIEHHTH I'TyOHHY
H JUIHTEIILHOCTE IPOBajia HaOlIko1acMOr0 Ha SKpaHe HaIIPSIKEHH AL
5.3.2. 3amyCTHTh YCTAaHOBKY Ha)KaTHeM KHOIIKH « lIyCK» H, BHHMAaTEIbHO
HaOroJasi Ha SKpaHe OCIHIIUIOrpada 3a HCCIEAYEMBIM HaIlpSDKEHHEM, 3a(pHKCH-
POBaTh INPBAJIbl HAIPsDKEHHS (BpeMs, I'IyOHHY, JUINTEILHOCTS). [IpoaHammsmpo-
BaTh Pe3yIbTaThl HAOIKOIEHHI, BEIIBHB CPEedH 3a(pHKCHPOBAHHEIX ITPOBAJIOB TE,
KOTOpPBIE BRI3BAHEI ITHKOBOH HarpyskoH B ceTH 0.4 kB nexoomn TII.
5.3.3. Bkmountsk TpaHcopMaTop T3 Ha IMapauiellbHyIO padoTy ¢ TpaHC(HOP-
MaTopoM T4 M IMOBTOPHTE SKCIIEPUMEHT B COOTBETCTBHH C I1.5.3.2. OLIEHUTE CTE-
IIEHh YMEHBINEHHUS IJIYOHHBI IPOBAJIOB HAIIPSDKEHHS, OOYCIIOBIEHHEBIX ITHMKOBOM
HarpyskoH B cetH 0,4 kB.
ColepKaHHe OTYETa
5.3.4. OdopMHuTh OTYET IO TabOpaTOPHOH paboTe, KOTOPHIH JOILKEH COAEP-
KaTh:
- (pOpMYITHPOBKY 3aJayul 1ab0opaTOPHOI O HCCIIE OBAHH,
- pe3yIbTaThl HaOmroAeHHH 110 1m1.5.3.2 u 5.3.3 B popMe TaOIHIIBI ¢ YKa3aHHEM BpeMeHH
ITOCaJKH, ee JUIMTeIbHOCTH H ITYOHHBI, a TaKKe BHJIA (IIePBLIH H BTOPOH);
- BEIBOJEI T10 padoTe.
5.4. Iloaroroeka K padore
CaMOCTOSTENbHAS IO OTOBKA K paboTe COCTOHT B H3YVUEHHH TEOPETHUYECKOTO
MaTepHala II0 JHTepaType [3] H B MOATOTOBKE OTBETOB Ha KOHT POJILHBIE BOITPO-
CHIL
5.5. KOHTPOJIbHEIE BOITPOCEI
5.5.1. KaxkoBEI ITPHYHHEI ITPOBATIOB HAIIPSDKEHHS B IPOMBIIIUIEHHBIX SJIIEKTPOCETIX?
5.5.2. OnmimTe MeXaHH3M BO3AEHCTBHSA ITPOBAJIOB HANpspKeHNa Ha L[ TC.
5.5.3. Kaknvu 1myTsSMH MOXKHO OOecIeynTs YCeToHuHBOCThE [[TC K rpoBanam

S ———————

NOKYMEHT NOONUCAH

SNEKTPOHHOWM MOANCHIO - HanpsokeHus yeTaHoBlIeHEl B ['OCT 13109-
CepTudmkar:  12000002A633E3D113AD425FB50002000002A6
Bnapeneu: le6ayxoea TateaHa AnekcaHgpoeHa
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5. Y4yeOHO-MeTOAHYeCKOe H HH()OPMAIIHOHHOE 00ecCIIeYeHHE JUCIHITIIIHHEI
5.1 IlepeyeHb OCHOBHOH H JOIIOJIHHTEILHOH JIMTEPATYPhI, HEOOXOAHMOH IS OCBOCHHSI
ITHUCIIMIUTHHEL

1. I'vxxoB H. II. , OnpxoBckuii B. S. , IlamroueHko J[. A. CHcTeMBI 31IeKTpoCcHa0KeHH: YUeOHHK/

I'yvxkos H. I1. , Onsxoeckun B. 4. | Ilasnrouenko JI. A. HoeocuGupck: HI'TY, 2015.— 262 ¢. Pexunm
poctyma: http://biblioclub.ru/index.php?page=book_view_red&book_1d=438343

2. CokomnoBa, E.M. DnekrpHyeckoe H 3JIeKTpOMeXaHYeCKOoe 00opymoraHHe. OOIIepOMBIIIIIEH-
Hble MeXaHH3MBI H ObITOBas TeXHHKa : yueOHHK/E, M. CokomnoBa. - 9-e u3., ucnp.-M.: Axagemus,
2014. - 224 c.

3. CavmpHOB, IO. A. OH3HYeCcKHe OCHOBBI AIIEKTPOTEXHHKH ; yueO, rmocodue / KO.A. CvmpHOB, C,B.
CokonoB, E.B. TutoB. - 2-e u3x., ucnp. - CII6. : Jlans, 2013. - 560 c. - (Y4eOHHKH JIJISI BY-30B.
CrnennanabHasI THTepaTypa). - bubmiorp,: ¢. 558-559. - ISBN 978-5-8114-1369-0

4 Axmmvona, H. A. MoOHTaxX, TeEXHHYECKas 3KCIUIyaTalHsI H PEMOHT 3JIEKTPHYECKOIO H 3IIEKTPOME-
XaHH4YecKoro odbopyaoBanusd . yueOHHK / H.A. Aximoa, H.®. Korenernen, H. M. CeHTIOpHXHH |
rox pea. H.@. Korenentia. - 10—e m3xa., ucrp. - M. : Axkagemus, 2013. - 304 c. - [Ipmn.: c. 284-295.
- bubnmorp.. c. 296.

5.2.1lepedyeHsr yueOHO-METOAHYECKOrO OOECIIEYEHHS CAaMOCTOSTEIBHOH paboTel 00y4yaro-
IIIXCA 110 JUCIMITIIIHE
1. MeToanueckHe peKOMeHIAIMH IJIS IIOATOTOBKH K ITPAKTHYECKHM 3aHITH M.
2. MeToanuecKHe peKOMEHIAIIIH ITO OPraHH3allHH CaMOCTOSTEIIEHOH padoThI CTYIEHTOB.
3. MeTogHyecKie peKOMeHIAI[HH 110 BRIITOIHEHHIO KOHTPOIBHOH PadoTHI.
4. Metoanueckie peKOMEH AL I10 BEIITOIHEHHIO J1a00paTOPHBIX padoT.

5.3.1lepedyeHp pecypcoB HH(POPMAI[HOHHO-TeIeKOMMYHHKAIHOHHONH ceTH UHTepHeT, HeoO-
XOIMMBIX I OCBOEHHS JHCIIMIUIHHEI
1. http://www.biblioclub.ru -ObC "YHuBepcuteTcKast OHOIHOTEKA OHIANH"
2. http://www.iprbookshop.ru/ - OnekTpoHHO- 6HOImoreyHas cucreMa [PRbooks

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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MUHUCTEPCTBO HAVKHU U BBICIIIETO OBPA3OBAHUS POCCUNUCKOW ®EJIEPAIIUU
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBEPA3OBATEJIBHOE YUPEX/IEHHUE
BBICIHETI'O ObPA30OBAHMA
«CEBEPO-KABKA3CKWUH ®EJIEPAJILHBIM YHUBEPCUTET»

[Iaruropcxii HHCTHTYT (proman) CKOY

MeToanueckue yKka3zaHUs

T10 BEITTOJTHEHHIO KOHTPOJIbHOH PabOTEI
1o gucirnmie « DJIEKTPOCHABXKXEHHE»
JUISI CTYIEHTOB HaITPaBIIEHHS IO OTOBKH
13.03.02 2IIeKTPO3HEPreTHKA H SNIEKTPOTEXHIKA

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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8.3

ComepxaHHe
Crp.

BreieHHE

Llens u 3agaun H3YUYEHHS JUCIIHIUIHHEI

@OopMYIHPOBKA 3aJaHHS H €& 00beM

OO0nme TpeGOBaHHA K HAITHCAHHIO H 0(DOPMIIEHHIO PaOOTHI

PexoMeHI ALK ITO BRITIOJIHEHHIO 3a{aHH

[ImaH-rpad) MK BEITTOIIHEHHS 33 [aHH

KpurepHu orieHHBaHH S PadOTEI

[ IopsimoK 3a1luTEL paboTEI

YuyeOHO-MeTOqHUeCKOe H HH(POPMALIHOHHOE o0ecleuyeHHE JHCIIHILIHHEI
[lepeueHbs OCHOBHOH H JIOTIOJIHUTEIFHOH JIHTEPATYPHl, HEOOXOIMMOH IJISI OCBO-
EHHS T CIIHIUIHHEI

IlepeueHp Y4YeOHO-METOAHYECKOTO OOECIIEUeHHI CaMOCTOSTEIIbHOH pPadOoTEI
OOYYAFOIIHXCS ITO0 JUCIIHIUIHHE

[lepedeHp pecypcoB HH()OPMAIHOHHO-TEIEKOMMYHHKAI[HOHHOH ceTH MHTepHeT,

He OOXOIHMBIX 151 OCBOSHHS JH CITHIUIHHBI

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOANMUCHIO
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Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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BreieHue

KoHTponbHag paGora cO34aéT ONTHMAIbHbIE JHAAKTHYECKHE YCIOBHS I AeATeIbHOCTHO-
IO OCBOEHHS CTYJAEHTAaMH COAEPKaHHSI H MeTOMOIOIHMH H3YYaeMOH JHCIIMIUIHHBI «3JIEKTPOCHA0-
KeHHe». KOHTponbpHEIE pabOoThl IIPOBOASTICS C IIEIBIO BRIPAOOTKH IIPAKTHYECKHX YMEHHI H ITPHOO-
peTeHHsI HaBBIKOB B PellleHHH 3aJayd, OTPadbOTKH YIIpaKHEHHI, BEIIIOJIHEHHH YePTEKEH, TIPOH3BO/I-
CTBE PACUYETOB H T.IL

[{enpr0 KOHTPOIBHEIX Pa0oT SBISETCS (POPMHPOBAHHE ITPaKTHYECKHX YMEHHH — IPO(JeCCH-
OHAJIBHBIX (BBITIOJHATH OIPeJelEéHHbIe JEHCTBHS, OIepalliH, HeoOXOJAHMEBIE B IIOCIIEIYIOIIEM B
IpoeCcCHOHAILHON JIeATEIIbHOCTH) HIIH YYeOHBIX, HEOOXOAHMBIX B MOCIIEAYIOMIEH YUeOHOH Jes-
TEIILHOCTH IO 00INenpodeccHOHAILHEIM H ITPO(eCCHOHATBHBIM JTHCITHITTHHAM.

EnonmuorpadriyecKii CITHCOK COAEPKHT CBEJeHHS O CIPaBOYHOH JIHTepaType H JOITOIIHH-
TEIbHBIX H3IaHHSIX, HeOOXOMHMEBIX A1 YITIYOIeHHOI O H3YUEHH S OTACJIbHBIX BOITPOCOB.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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1. HEJ]I: H 3aJaTH 0CBOcHN A THCIHIIJINHBI

L[EJIL AJHCIIOIINTHBL ABJIACTCS

1. I]ens u 3a0auu uzyueHus OUCUUNTIUHbBL

- (h)opMHpPOBaHHE Y CTYASHTOB CHCTEeMAaTHUECKHX 3HAHHI ITO BOITpOcaM ITPOEKTHPOBAHHS H SKCILITY -
aTallHH KOMIUIEKCHBIX CHCTEM AIIEKTPOCHA0KEHHS IOPOOB H ITPOMBIIIUIEHHBIX ITPe I-ITPHSTHIH.
3agavyaMi JHCIHIUINHEL SBJISETCS:

- OITPeJENIaTh BEIIHYHHEI PACUETHEIX HAI'PY30K,
- IPOEKTHPOBAaTh HA BapHAHTHOH OCHOBE CXEMBI AIEKTPOCHAOKEHHS IIPOMBIIIIEHHBIX ITPEIITPH-

THH H IopoaoE,

- PACCHHTEBIBATE IIaPaMCTPhI PCAIIMd CETH H OITPCACIICHHCM TI0Ka3aTelleH KauecTBa 3JIeK-

TPOSHEPI'HH B €€ PACUCTHBIX Y3JIdX.
HE])E‘IEHI: ILIAHHPYEMbBIX PE3YJIBTATOB ﬂﬁ}"lEHHH o Jncnnininge, COOTHECEHHDIX € NMJIAHH-

pPYEMBIVMIHN DE3YJALTATAMH 0CBOCHHA ﬂﬁpﬂSﬂEﬂT&ﬂbHﬂﬁ nporpavMmbli

Kog, popMyImpoBKka KOMIIE-
TEHI[H

Kox, ¢opmympoBKka HHJTHKA-
TOpa

[ImaHnpyeMble pe3yIbTaThl
00yUYeHHS 110 JHCIHIUTHHE
(MOIYIIO), XapaKTePH3YIOIIHE
ATarbl POPMHPOBAHHSI KOMIIE-
TEHIHI, HHIHKAaTOPOB

IIK-1 CrrocoGeH y4acTBOBATE B
IPOEKTHPOBAHHH CHCTEM 3JIEK-
TPOCHAOKEHHA.

W J1- Imx-1 BeimmomHsieT cOop H
aHAJIM3 JAHHBIX IS IIPOEKTH-
POBAHHS CHCTEM 3JIEKTPO-
cHaOXeHn g

3HaeT OCHOBEI CHCTEM HJIeK-
TpocHaOKeHHI TOPOJIOB, IIPO-
MBIIIEHHBIX, IIPEIIIPHATHIT H
TPAHCIIOPTHBIX CHCTEM, CXEMBI
H OCHOBHOE 3IIEKTPOTEXHIYE-
CKOE H KOMMYTAI[HOHHOE 000-
PYIOBaHHE ITOACTAHIIHIH CH-
CTEM BJIEKTPOCHAOKEHH .
YMeeT pacCUHTHIBATEL H BEIOH-
pPaTh BJIEMEHTHI, a TAKKe
OIPEAEIATh OIITHMAlIbHBIE
peKHMBI PabOThI CHCTEM
AIeKTPOCHAOKEeHH S IIPOMBILII-
JIEHHBIX ITpe JITPHSATHIL, TOPO-
OB 1 TPAHCIIOPTHBIX CHCTEM
KaK B ITpolecce HX pa3pabor-
KH 1 CO3JaHHS, TAK B IIPOILIEC-
CE€ MX BKCIUIYaTaL[HH.

W J1-2x-1 BeiOupaeT THITIOBEIE
ITPOEKTHBIE PEIIEHHS CHCTEM
3JIEKTPOCHA0KEHHS

Brajieer METOAHKAMH pacye-
TOB ITAapPaMETPOB H PEKIMOB
PaboTEHI 3IEKTPOOOOPYIOBA-
HHS CHCTEM 3IIEKTPOCHAa0XKe-
HHS 00OBEKTA.

OOKYMEHT NnoarnmncAH
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2. DopMynupoexka 3a0arHua u ee ovvem

3AJIAHHUE Ne 1

TEMA: Pacyer 3neKTpHYECKHX HAaIrPy30K B 3JIEKTPOYCTAaHOBKAX HAITPSKEHHEM 10 H BBIIIE 1
KB MeToI0M YITOpSIOYEeHHBIX JHArPaMM

Kparkme TeopeTHyeckue CBeJeHHSI. PacueTHas HarpysKa ITO JOITyCTHMOMY HarpeBY IIpej-

CTaBIIsSIeT cOOOH TaKyK YCJIOBHYIO JIHTEILHYK HEH3MEeHHYI Harpys3Ky, KOTOpas SKBHBaJIEHTHA
OHIaeMOH H3MEeHSIOMIEHCS Harpy3Ke II0 HanOolee TSOKEIOMY TEIUIOBOMY BO3AEHCTBHIO: MaKCH-

MaJIbHOH TeMIIepaType HarpeBa IPOBOAHHKA HIH TEIIOBOMY H3HOCY €r0 H3OJISI[HI.
B coorBercTtBHM ¢ PTM 36.18.32.4-92 pacueTHass aKTHBHAS MOIIIHOCTh TI'PYIOIBI 3JIEKTPO-

MIPHEMHHKOB (KOIIHYECTBO 3JIEKTPOIPHEMHHKOB B I'PyIINe Gollee OJHOI0) Ha HanpshKeHHH 40 1 kB
OIIpeIeIsIe TCS 110 BhIPaKeHHIO

Pp :KkaprHf
1 . (1.1)

rae Kp — ko3 gpuirneHT pacueTHOH Harpy3KH.
['pyrmoBoi Ko3()(PHIHEHT HCITOIb30BaHH

Zkﬂpri

1
Zpﬂi . (1.2)

3HaueHHe Kp 3aBHCHT OT 3(peKTHBHOIO YHCIA 3IeKTPOIMPHEMHHKOB (N3), TPYIIIIOBOTO KO-
s(pdpHimenTa Henonb3oBaHuA (Ki), a Takke OT ITOCTOSHHOH BpeMeHH HarpeBa CeTH, JJIS KOTOPOi
PACCUYHTHIBAIOTCS AIIeKTPHYECKHE HAarpy3KH. B MeTomKe pacueTa ITPHHSATHI CIeAYIOIHE 3HAauYeHHS

. -1’y =10 MuH y
ITIOCTOSIHHOH BpeMeHH Harpena (T0): — JUIS ceTeH HallpspkeHHeM Jo 1 kB, nuraro-
OHX PacCIlpCAC/IMTCIIEHBIC IMIMHOITPOBOABLI, ITYHKTDBIL, CﬁGpI{H: IIMHTHI. SHAYEHHS Kp JUIS OTHX CeTeH

. Ty=2514
IIPHHMMAaTCA 1o Tadm. 1.1; ~ 0 " — JUII MarucTpalbHBIX IIMHOIIPOBOIOB M I[EXOBBIX
TpaHcpopMaTOpoB. 3HaYeHHT Kp UL 3THX ceTeH IMpHHHUMAIOTCA 1o Tadi. 1.2,

gtbQ)EETIIEHGE HHCIIO 3JIICKTPOIIPHEMHHKOB 113 — 3TO TAKOC YHCIIO OJHOPOAHBIX ITO PCHHMY
pE]ﬁDTBI SNEKTPOITPHEMHHKOB OJHHAKOBOH MOIIHOCTH, KOTOpPOC DﬁyGHﬂBHI[BﬂET TS HKCS 3HAYUCHITA

pacuyeTHOH HArpy3KH, YTO H I'PYIINA Pa3IHYHBIX 10 MOMIHOCTH H PeKHMY PabOThl 3IEKTPOIPHEM-
HHKOB. Be/mmumHa n3 onpeerseTcs II0 BIpakeHHIO:

_Xp)’
3 2
2. P (1.3)

K
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Tabmmra 1.1

3HaueHHS KO3((HIMEHTOB pacyeTHOH Harpy3kH Kp U1 IMHTAKOIIX ceTel HaIpsDKeHHEM
no 1 kB mm1g moctossHHOH BpeMeEHH HarpeBa

'y =10 Mun
. Koad et nenonp3oBaHma K

0,1 0,15 0,2 0,3 0.4 0,5 0.6 0,7 0,8
2 8.0 53 4,0 2,66 2,0 1,6 1,33 1,14 1,0
3 4,52 3,2 2,55 1.9 1,56 1,41 1,28 1,14 1,0
4 3,42 2,47 2,0 1,53 1,3 1,24 1,14 1,08 1,0
5 2,84 2,1 1,78 1,34 1,16 1,15 1,08 1,03 1,0
6 2,64 1,96 1,62 1,28 1,14 1,12 1,06 1,01 1,0
7 2,5 1,96 1,54 1,25 1,12 1,10 1,04 1,0 1,0
8 2,37 1,78 1,48 1,19 1,10 1,08 1,02 1,0 1,0
9 2,26 1,7 1,43 1,16 1,08 1,07 1,01 1,0 1,0
10 2,18 1,65 1,39 1,13 1,06 1,05 1,0 1,0 1,0
11 2,11 1,6 1,35 1,1 1,05 1,04 1,0 1,0 1,0
12 2,04 1,56 1,32 1,08 1,04 1,03 1,0 1,0 1,0
13 1,98 1,52 1,29 1,06 1,03 1,02 1,0 1,0 1,0
14 1,93 1,49 1,27 1,05 1,02 1,01 1,0 1,0 1,0
15 1,9 1,46 1,25 1,03 1,01 1,0 1,0 1,0 1,0
16 1,85 1,43 1,23 1,02 1,0 1,0 1,0 1,0 1,0
17 1,81 1.4 1,2 1,0 1,0 1,0 1,0 1,0 1,0
18 1,78 1,38 1,19 1,0 1,0 1,0 1,0 1,0 1,0
19 1,75 1,36 1,17 1,0 1,0 1,0 1,0 1,0 1,0
20 1,72 1,34 1,16 1,0 1,0 1,0 1,0 1,0 1,0
21 1,7 1,33 1,15 1,0 1,0 1,0 1,0 1,0 1,0
22 1,66 1,31 1,13 1,0 1,0 1,0 1,0 1,0 1,0
23 1,65 1,29 1,12 1,0 1,0 1,0 1,0 1,0 1,0
24 1,62 1,28 1,11 1,0 1,0 1,0 1,0 1,0 1,0
25 1,6 1,27 1,1 1,0 1,0 1,0 1,0 1,0 1,0
30 1,51 1,21 1,05 1,0 1,0 1,0 1,0 1,0 1,0
35 1,44 1,16 1,0 1,0 1,0 1,0 1,0 1,0 1,0
40 1.4 1,13 1,0 1,0 1,0 1,0 1,0 1,0 1,0
45 1,35 1,1 1,0 1,0 1,0 1,0 1,0 1,0 1,0
50 1,3 1,07 1,0 1,0 1,0 1,0 1,0 1,0 1,0
60 1,25 1,03 1,0 1,0 1,0 1,0 1,0 1,0 1,0
70 1,2 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0
80 1,16 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0
90 1,13 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0
100 | 1,1 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0
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3HaueHH I KO3(pQHIHEHTOB pacyeTHOH Harpy3kH Kp Ha mmHax HH 11eXoBBeIX TpaHc(opMa-

TOPOB H JJIA MAaI'HCTPAJIbHBIX INIHHOITPOBOAOB HAIIPLKCHIIEM 0O 1 kB

Tabmmra 1.2

KoadpuimeHT HcItons30BaHug K
P 0.1 0,15 0,2 0.3 04 0.5 06 | /0
Oornee
1 8,00 5,33 4,00 2,67 2,00 1,60 1,33 1,14
2 5,01 3,44 2,69 1.9 1,52 1,24 1,11 1,0
3 2,94 2,17 1,8 1,42 1,23 1,14 1,08 1,0
4 2,28 1,73 1,46 1.19 1,06 1,04 1,0 0,97
5 1,31 1,12 1,02 1,0 0,98 0,96 0,94 0,93
6 -8 1,2 1,0 0,96 0,95 0,94 0,93 0,92 0,91
9-10 1,1 0,97 0,91 0,9 0,9 0.9 0,9 0.9
10 - 25 0,8 0,8 0,8 0,85 0,85 0,85 0,9 0.9
25-50 0,75 0,75 0,75 0,75 0,75 0,8 0,85 0,85
bonee 50 | 0,65 0,65 0,65 0,7 0,7 0,75 0,8 0.8

B coy4asix, Korja pacueTHas MOITHOCTh Pp, BEIUHCIEHHAS ITO BhIpakeHHIO (1.1), okaxeTcs
MEHBIIIE HOMHHAJIbHOH HanOojlee MOINHOIO 3JIEKTPOITPHEMHHKA (PH.MAaKC), CIIeAyeT ITPHHHMAaTh

Pp ~ Prmakc

PacueTHasa PeaKTHBHaA MOIITHOCTE OITPCACIIACTCA CIICAYIOIIIM GﬁpﬂBGMZ
- JITIS TIMTAIOIIHX ceTeH (I'IIITEIIGH_[HE PacCIIpCACIIHT CIIBHBIC HNIMHOIIPOBO/JBI, ITYHKTDEI, CﬁﬂpI{H:,
H.[HTLI) B 3dBHCHMOCTH OT 3HaY<HIA 115:

Q, =L1> ki Pt ®;
1 ; (1.4)

Q, = D ki D8P,
1 : (1.5)

- JJI MAI'HCTPAJIbHBIX IIMHOIIPOBOJOB H Hd IIHHAX I[CXOBbBIX TpElHC(b OPMATOPHBIX ITOACTAH-
I_[I]IUI:, d TAKOKCS ITPH OITPpCACIJICHIT pEElI{THEHGﬁ MOIITHOCTH B IIE€JIIOM ITO IEXY, KOPITYCY.

0, =K, 2 ki Puil8 P;
1 ; (1.6)

rje tgei — Ko3((QHIIMEHT PeaKTHBHON MOIIHOCTH 1-TO 3JIEKTPOITPHEMHHKA, TTPHHIMAEMBIIT
1m0 Tadi1. 1.3 110 3HAYEHHIO COS(.
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Tabmmra 1.3

KGBd)(l)I]I[HEHTLI HCITOJIIb30BAHITA H MOIITHOCTH HEKOTOPBIX
MCEXAHHSMOEB H alIlllapPdTOB

KoadpuigieHTHI
DONeKTPOITPHEMHHKH HCIIOIb30BA- | MOIIHOCTH
Hi, (kar) (cos®)
1. MeTariopeXyIHe CTaHKH MEIKOCEPHITHOL O IIPOH3- 0.12-0.14 0.4-0.,5
BOJCTBA, MEIIKHE TOKAPHEIE, CTPOralIbHbIE, TOI0eK-
HbIe, (Ppe3epHble, CBePIHIIbHEIE, KapycellbHEIE, TO-
YIUTBHEIE H IP.
2.  To xe nmpH KPYITHOCEPHIHOM ITPOH3BOICTBE 0.16 0,5-0,6
3.  To Xe IIpH TSDKETIOM pekKHMe PadOTHI: 0,17 0,65
IIITaMITOBOYHBIE ITPECCHI, ABTOMATEIL, PEBOJIbBEPHEIE,
00 poYHEIe, 3y00(pesepHbIe, a TAKKe KPYITHBIE TO-
KapHBIE, CTpOrajbHbIe, (Ppe3epHbIe, KapyCelbHbIE, Pac-
TOYHBIE CTAHKI
4.  To xe ¢ 0co00 TSKEIBIM PeKHUMOM PadoThI: MpUBOALI (0,2 - 0,24 0,65
MOJIOTOB, KOBOYHBIX MAIIHH, BOIIOUHILHBIX CTAHKOB,
OUHCTHTEILHBIX OapabaHOB H .
5.  MHOIOMIIMMHAEIIHFHBIE ABTOMATEI 0,2 0,6
6.  Kpaosl MocTOBEBIE, Ipeii(epHble, KpaH-0ankH, Tenbde- |0,15 - 0,35 0,5
PHI, TH(THI
7.  BeHTWIATOpEI, CAHHTApPHO-THIHeHYecKasa BeHTIwsma | 0,65 — 0,8 0,8
8.  Hacocel, koMITpecCOpEl, JBHTaTElIb-TeHEPATOPEI 0,7 0,85
9.  CpapoyHBIe TpaHC(pOpPMaTOPEI IYTOBOH 3MIeKTpocBapk | 0,2 0,4
10. Ileun compoTHBIEHHS, CYIIHIIbHEBIE ITKa(EI, Harpea- 0,75 —0,8 1.0
TETTHHEIE MPHOOPEI
11. HMHIYKITHOHHBIE ITEYN HH3KOH YaCTOTEHI - 0,35
12.  MHIYKITHOHHBIE ITEYH BRICOKOH YaCTOTHI 0,65 — 0.8
13. DneraTophl, TPAHCIIOPTEPEL, KOHBEHEPEI 0.4 —-0,55 0,75
14. JIyroBble CTalEIlJIaBHIILHBIE TIEYH 0,5-0,75 0,8-09
15. Tl'anpBaHHYECKHE YCTAHOBKH 04-0,5 0,6 -0.8

[Ipu onpegeneHy pH 111 MHOI OABHIaTEIBHBIX IIPHBOIAOB YUHTEIBAIOTCS BCE OMHOBPEMEH-
HO padoTaroIHe MEKTPOABHTATENH JaHHOT O ITPHBOIA.
JII1s1 BIIeKTPOABHTATENIEH C MTOBTOPHO-KPAaTKOBPEMEHHBIM PEXHMMOM padOThE HX HOMHHAIIL-
Hasi MOIIHOCTh ITPHBOIAHTCS K JUIHTEeIbHOMY pexumMy (I11B=100 %).
[Tpn BxIroueHHH omgHOogasHoro JII Ha (a3zHOe HaIIpsDKEHHE OH YUHTBHIBAETCS KaK SKBHBA-
IIEeHTHBIH Tpex§aszHpiii 511 HOMIHAIEHOH MOITHOCTBIO

Py =3Puo. 9 = 3uo

IZle PH.O, (H.O0 — aKTHBHAS H peaKTHBHAs MOIIHOCTH OJHO(pazHoro JII.

(1.7)

[Tpn BkIroueHHH ogHo(pazHoro BI1 Ha IMMHelHOe HaNpshKeHHEe OH YUHTHIBAEeTCS KaK SKBH-
BaJleHTHBIH 1 HOMMHAIFHOH MOIITHOCTBIO

“V3Puor 4u=V3Guo

(1.8)

HpH HaJIMYNH TPYIOIBL OJHO( a3HBIX D11, I{GTGpLIE: pacmpejieleHsl 110 a3aM ¢ HepaBHOMED-

1 &5 s il
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B crmy4yae IIpeBHIINIEHHS YKa3aHHOH HEPaBHOMEPHOCTH HOMHHAIbHas MOIIHOCTH SKBHBa-
JIEHTHOH T'PYIIIBI TpeX(asHbeIX Ol mpHHHMaeTcsS paBHOH TPOHHOMY 3HAYeHHIO MOITHOCTH HaHOO-

TIee 3arpyKeHHOH (pa3bl.
K pacueTHOH aKTHBHOH M PEaKTHBHOHM MOIIHOCTH CHIOBBIX OlI HampsoxkeHmeM 10 1 kB

TOIKHBI OBITH ITPH HE 00XOMHMMOCTH J00aBIEHBI pacueTHEIE OCBETHTEIIFHBIE Harpy3kH Pp.o u Qp.o.
3HaueHHe TOKOBOH pacueTHOM Harpy3KH, IT0 KOTOPOH BBEIOHpaeTcsd ceueHHe ITHHHH II0 JO-
ITy CTHMOMY HarpeBy, ONpeJelIsIeTcs IT0 BhIPaKeHHIO:

SP
o= V33U
H | (1.9)

S, = \/ P’ +0?
rge P P P _ monmHas pacyeTHas MOIIHOCTH y371a HarPy3KH, KB-A.

[Tprvep. HeoOXoaMo ONpefeInTh pacueTHYIO AIEKTPHYECKYIO HarPy3Ky y4acTKa (Iiexa) H
XapaKTepHBIX Y3I0B CeTH - JBYX CHIIOBBIX pachpelelHTenbHBIX ImKagor (IIIP1 u IIIP2). B
Talj1. 1.4 B COOTBETCTBHH C BAPHAHTOM 3aJaHHS YKa3aHbI HOMepa 3IeKTPOIIPHEMHHKOB (TTOTpeOH-
TeJiel), koTopele 3armTaHel oT [1IP1 u IIIP2. B rpadgax 4 u 5 TaGmHIKGI TpHBeAeHB PacYeTHBIE aK-
THBHAS U PeaKTHBHAS HArpys3KH OCBeIeHHs. B Tadmn. 1.5 maeTcs KpaTkKas XapaKTepHCTHKA ITOTpe-
OmrTerel (HamMeHOBaHHE, YCTaHOBIIEHHAS MOIITHOCTD ) Y4acTKa I[eXa.

JITIS MIDTEOCTPAIMH pacyeTHBIE HAIPY3KH OITPEEIEHEI 110 HCXOAHBIM JaHHEIM 0-Io BapHaHTa
Tabm. 1.4; 1.5). PacueT Harpy3KH BBIIIOIHEH B BHJe TaOmHIEI 1.6. B IepBoil rpade yKa3pIBarOTCS
HanMeHOBaHHI ceTeBbIX y3710B (IIIP1, ITIP2, ocBeTHTembHAsI Harpyska) H HoMepa JII u3 TtaGmi-
I[bI 1.4 B COOTBETCTBHH C BAPHAHTOM 3aJlaHIS, YKa3aHHBIM ITPEIIOaBaTEIIEM.
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HUcxoHple JaHHbBIE

Tabmmira 1.4

Homepa nmorpeburesnel, mpHcoe JHHEHHBIX K

PacuyeTHas ocBeTHTEIIbHASI

HGMEp CHIIOBOMY Lm{a(by HalpysKd

BapHaHTa
[HIP1 [HIP2 Pp0, kBt Qp0, xBap
0 1-3,11, 12, 101 71-73 3.5 0,5
1 111-115 101-106 10,5 -
2 1,11,41.81, 101 12, 13, 91, 62 28.8 4.6
3 21-26, 31-33 1-5, 91 36,9 14,1
2 111-113,91, 1, 21 61-63,71,76 54,2 12.3
3 101-103, 91, 92 31-86 9.5 -
6 7,14,71-73 21-24, 47-49 8.0 -
7 29-30, 41 1-4, 11-13 21,5 7,9
8 4,6,8,9,13 28, 32,48,61, 92 31.8 6,5
9 11-18 21-25, 94 4,5 1,1
10 5,7-10 21,91, 102-104 3.9 -
11 2-4,21-26 5,27,17, 101 14,6 3.5
12 10, 11-13, 101 14-16, 91-92 21.8 3,6
13 6, 16, 26-30 31.41,61,71 15,1 2,8
14 14-18, 21-23 81-86, 93 3.6 1,2
15 7,8,81,93, 101 6,21,41,51,71 3.9 2,3
16 9,71-73, 104 7, 11-14, 51 7.8 1,9
17 12,94, 103-106 1-3, 28-30 3.6 1.5
18 13, 84,93, 102, 103 12,151, 26 3.9 -
19 19,94, 101-105 3-5, 13-15 3.0 :
20 61-64,71-76 77-80, 101, 91 11,5 -
21 51, 62,72, 83,93, 102 1-4, 19, 20, 30 18,1 4,9
22 30, 65-70 80, 85-90, 110 13.6 2,5
23 91,92, 101-105 116-120, 11 4.5 -
24 2, 13,22, 38 1, 12-14, 35-37 7 -
25 4-6, 16-18 7-10, 101-104 6.5 1.5
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Tabmmra 1.5
HcxonHsle TaHHBIE

Homepa Y cTaHOBJIEHHAS MOIIHOCTh €HHHYHOI O ..
- HarnmeHoBaHIe r1oTpedurenen
ITOTpeOUTEIIEH rorpedurens, KBt
1-10 7 TOKapHEBIE CTAaHKH
11-20 3 CBEPIIMIIbHBIE CTAHKH
21-30 2.5 TounnpHOEe 000PYAOBAHIE
31-40 10,5 IHITaMITOBOYHBIE ITPECCHI
41-50 14 CTporainsbHeIe CTaHKH
51-60 8,9 PeBOJILBEPHEIE CTAHKI
61-70 2,8 [T oBampHBIE CTAaHKH
71-80 4.5 Dpe3epHBIE CTAHKH
81-90 3.5 [Ieyn cOnpOTHBIEHH A
91-100 4 xkB-A CBapoyHbIe TpaHC()OPMATOPEI
101-110 5 Hacocel
111-120 1.5 BeHTIISTOPEI

B rpade 2 npuBoasarcsa HanMeHoBaHHA DI 13 TaGmHIp! 1.5 B COOTBETCTBHH ¢ HX HOMEPAMH.
B rpade 3 - xommdyectBo Ol 0JHHAKOBOH MOIITHOCTH

B rpade 4 - HoMHHaIbHaA YCTaHOBIEHHAS MOITHOCTEH OHOTO (e JHHHYHOIO) D11,

B rpade 5 - cymmMapHas HOMHHAIIbHAS MOIITHOCTD.

B rpadax 6, 7 u 8 3aImMcEIBaIOTCS CIIPaBOYHBIE JaHHBIe H3 Ta0l. 1.3. B HTOrOBOH CTPOKE B

K — ZkaH
H
rpade 6 yKaspIBaeTcs 3HaYeHHe I'PYITIOBOro Koa(@HIIHEHTa HCIIOIB30BaHH ( 2. Py ), B
o Om 2 KuPul89P
P >k, p y
rpade 7 tgp ( M HEH ) i B rpade 8 cCOOTBETCTBYIOIIHI MY COS(.

B rpadax 9 u 10 - cooTBeTCcTBeHHO 3HaUueHHI kipH 1 kKHpHig(p B HTOrOBBIX CTPOKaxX IPHBO-
ISITCSI CYMMBI 3THX 3HAUEHHI.

B rpajgax 11, 12, 13, 14, 15, 16 3anonHsr0TCS TOILKO HTOrOBBIe CTPOKH. B rpade 11 3Ha-
yeHHe, BeIYHCcIeHHOoe 110 1.3. B rpade 12 ykaspIBaroTcs 3HaUeHHS, IIPHHATHIE 110 Tadm. 1.1 wmr 1.2.

B rpacdax 13, 14, 15, 16 3HaYeHNS, BEIYHCIIEHHBIE COOTBETCTBEHHO ITO BEIpakeHHsIM 1.1; 1.4
M 15w 1.6;1.9.

JA/IAHUE Ne 1.1

[Io HcXoaHBIM JaHHBEIM Tadi. 1.4 u 1.5 B COOTBETCTBHH C BAPHAHTOM, 3aJaHHBIM ITPEIOAa-
BaTeJleM, OIpeJlelIHTh PacCUeTHYIO Harpy3Ky ITPOH3BOJACTBEHHOI'O YYacTKa, CHIOBBIX IKadoB I1T1P1
u [11P2. PacueThl BRITOJIHHTH B (popMe Ta0m. 1.6.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022




Ol

Tabmmia 1.6.

JlaHHBIE JJIS pacyeTa AIeKTPHYECKHX Harpy30K

) P Koad - O PpeKTHB- &
< HommHanmbHast = EHT peak- HOE o PacuyeTHas MOIII- e
E E = | MOLIIHOCTB, KBT E 5 THBHOH o | IO Ol i % HOCTB <
= o HarmmeHoBaHHe E E R MOMTOPTH A %‘U = a JE
=i OIHO- | 00IIas 3 - 5 2 3 | - <X =
s O 11 E B = E v — _ (Z pH) = g‘ 5 ﬁ M E
R 5 | Pr=np | B & S| o 20T | EE | Eg| B 2| 0
E = & Oll, H g 2 § 30 H gzg 2 % 3 o] 5
= H | PH 3 g % O 2 =
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
[1TP
1-3 TokapHeIi cTa- | 3 7 21 0,14 0,5 1,73 12,94 | 35,0
11,12 | HOK 2 3 6 0,13 05 |2 0,78 | 1,35
101 CBEPIIMIIbHEIH | 5 5 0,7 085 | 1.75 |1 2.17

CTAHOK 2 3.5

Hacoc 0,62
Hroro mmo IIP1 32 0,23 0,65 | 1,18 | 7,22 | 852 |5 1,65 11,9 19,37 | 15,1 | 22,9
[11P2
71-75 | Ope3epHbIH 5 4,5 22,5 0,12 0,5 1,73 12,77 | 4,68

CTAaHOK 2
Hroro mo P2 22,5 0,12 0,5 1,73 12,7 |468 |5 2,54 6,86 | 5,15 | 8,58 | 13,0

2
OcCBETHTENBHA] HaIPy3Ka
Htoro mo y4actky 54,5 0,18 0.6 1,33 19,92 | 13,2 | 10 1,5 18,7 | 14,5 | 23,6 | 35,9
6 2 3
NOKYMEHT NOAMUCAH

Ceptudukar:
Bnageneu;

SNEKTPOHHOWM NOANMUCHIO
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3AJ/IAHHUE Ne 2

TEMA: 3amura 3JIEKTPHYECKHX CETEH H SIEKTPOIPHEMHHKOB HAIPSIKEHHEM 0 | M BBIIIE
1 xB

KpaTtkie TeopeTHueckne cbBeleHHSI. OCHOBHBIMH BHIAMH 3allHT SMeKTPHUYECKHX CeTeH H
3JIEKTPOITPHEMHHKOB HaIIPSCKEHHEM 10 1 KB SBIISIIOTCA 3aIlHTHL OT IIEPErPpy3KH H TOKOB KOPOTKOIO
saMbIKaHHA (K3). 3amura o TokoB K3 momkHa ocylIiecTBIATLCS I BCEX IIEKTPHYECKHX ceTeH H
BIIEKTPOITPHEMHHKOB.

B KauecTBe armapaToB 3aIlUTHL IIPHMEHSIOTCS aBTOMAaTHYECKIE BREIKIIFOYATEIH H IIpeIoXpa-
HUTEITH.

JIIIs1 3aIUTRL 3IeKTPOABHIATENEH OT IEPETPY3KH H OT TOKOB, BOSHHKAIOIIMX IIPH OOPEIBE
OJIHOH H3 (pa3, MPHMEHSEOTC S TAKKe TEIUIOBBIE Pejle MATHUTHBIX ITy CKaTelleH.

BrIOop armrapaTtoB 3amuThl (IpeJoXpaHHTEIeH, aBTOMATOB) BBIMIOIHSETCS C YUETOM ClIe-

AYROIIIX OCHOBHBIX TpEﬁﬂEﬂHI]ﬁZ
HomMHHaIbHBIH TOK H HaITPp;DKCHHE alllldapaTa 3alllHThI JOIMEKHBI COOTBETCTBOBATD

PacYeTHOMY JUIHTEIIbHOMY TOKY H HAITPSDKEHHIO SIEKTPHYECKOH IIEITH.

HomrHamsHEIE TOKH pacleINHTeIell aBTOMAaTHYECKIX BBIKIIFOUATEIEH H ITIaBKHX
BCTABOK IIPeJOXpaHHUTEIeH HeOoOXOAMMO BBEIOHpPATh IO BO3MOKHOCTH MEHBIIHMH IIO
IUINTEIIbHBIM PAaCYETHBIM TOKAM C OKPYITIEHHEM 0 OIDKaHIIero OONIBINEro CTaHIapT-
HOT'O 3HAYEHHH.

ATrmiapaThsl 3al[HTEl HE JOIDKHBI OTKIIFOYATh YCTAHOBKY ITPH KPaTKOBPEMEHHBIX
TeperpysKax, BOSHHKAIOIIHX B YCIOBHSIX HOPMaJIbHOH paboTHl, HAIIPpHMED, ITPH ITyCKaxX
3JIEKTPOABHTATEIIEH.

Bpems JelicTBHA aIlllapaToB 3allUT JOIKHO OBITH IO BO3MOKHOCTH MEHBIIINM H
IOIKHa OBITH oOeclleyeHa CeleKTHBHOCTh (HM30HpaTelIbHOCTh) JeHCTBHS 3all[HTHL IIPH
IIOCJIeJOBATEILHOM PACIIONOKEHHH aIllIapaTOB 3alHT B AIIEKTPHYECKOH LIETIH.

ToK 3aIUTHOrO amIapara (HOMHHAJIbHBIH TOK IDTIaBKOH BCTAaBKH, HOMHHAJIbHBIHI
TOK HJIH TOK cpaOaThIBaHHS paclielHTeII aBTOMaTa) JOIIKeH OBITh COIJIacOBaH C JIOITY-
CTHMBIM TOKOM 3aIl[HIN[aeéMOrO ITPOBOIHHKA.

ArmiapaTsl 3alUTHL JOIKHEI O0eCIleYHBaTh HAAeKHOE OTKIIOUEHHE B KOHIIE 3a-
IIHIIaeMOr0 YYacTKa ABYX- H Tpex(azHbIX K3 ImpH Bcex BHIaxX pekHMa paboThl HEHTpa-
M CeTeM, a Takke oJHo(pa3HEIX K3 B ceTsX ¢ Iyxo3a3eMIeHHOH HeHTPaJIbIo.

HanexHoe orkimroueHHe TOKOB K3 B ceTH HamnpspkeHHeM A0 1 KB olecrieunBaeTcs B TOM

i

cIIyyae, €CIIH OTHOIIeHHe HaHNMeHBIIero ogHoda3sHoro pacuyeTHoro Toka K3 (K3 ) K HOMHHAIIBHO-
MY TOKY IUIaBKOH BCTABKH ITpeJoxXpaHHTeNs (IH.BCT) HIH pacLEIHTENS aBTOMAaTHYECKOIO BBIKIIFO-
yarensd (IH.p), mMerommero o0paTHO3aBHCHMYIO OT TOKa XapaKTEPHCTHKY OyZeT He MeHee 3, a BO
B3PBIBOOITACHBIX 30HAX COOTBETCTBEHHO:

I I
K S48 56
IH.ECT ]H.p * 2.1)

[Ipu 3armure ceTel aBTOMAaTHUYECKHMH BBIKITIOYATEISAMH, HMEIOIIHMH TOIBKO 3JIEKTPOMAr-
HHTHBIH pacllelHTenb (0OTCEUKY), IS aBTOMAaTOB ¢ HOMHHAIIbHBIM TOKOM J[0 100 A KpaTHOCTh TOKa
K3 oTHOCHTENbHO yCTaBKH TOKa MTHOBEHHOI O cpabaTeiBaHHA (Icp.p) momkHa ObITh He MeHee 1.4, a
IIIII aBTOMATOB C HOMHHAILHBEIM TOKOM Ooree 100 A — He MeHee 1.25.

OJIHaKO, B CETSIX, 3allHIIaeMbIX TOIBKO OT TOKOB K3 (He TpeOyIOMINX 3aIHTEI OT IIEPErPy3-

Frey e "“"““"ﬂﬁaﬁh:mm“ﬁaﬁnﬂﬁagﬁ seTeTT ot HaAcTCAd HE BLBIITIOIIHATE paC'LIETHIDﬁ ITPOBCPKII
1 SNEKTPOHHOW NoanUChLIO eclIH 00ecIIeyeHO COrTIaCcOBaHIE SAllITHTHOI'O
Geptudpikar: . 12000002A633E3D113AD425FB50002000002A6 THHKA.
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2.1. BrIOOD MIIaBKHX BCTABOK ITPeJOXPaHUTEIeH
HoMmumHanpHBIT TOK IUIABKOH BCTABKH IIPEJOXPAHUTENIS OIPEAEISIeTCS 10 BEIIHYHHE JIIH-
TEJILHOT'O pacueTHOro Toka (Ip):

/

H ITO YCIJIOBHIO IICPETPY30K IDIKOBBIMIT TOKaMH
IH.ECT E Il’[ /{lr ,

rae I — MUKOBEIH (MaKCHMAaJIbHBIH KpaTKOBPEMEHHBIIH ) TOK,
0. — KO3 (PHIMEHT KpaTKOBPEMEHHOH TEITIOBOH Ieperpy3KH,

o= 2"5 — JJII JIETKHX ITYCKOB C JIHNTCIJIIbHOCTBIO ITYCKaA A0 5 C, 4 TAKKE IIPH PEIKIIX ITYC-
KaXx (HE],GDGBI:, BEHTHIIATOPEI, CTAHKI H T.H.) H ITPH 3aI0HTC MAI'HCTPAIH,

>/
H.BCT P (22)

)

(2.3)

a=2_ U1 TSOKEIIBIX YCIIOBHI ITycKa, a TaKykKe ITPH 4YacThIX (Oosee 15 pa3 B yac) ITyckax
(KpaHBI, IPOOHIIKH, IIeHTPHPYTH H T.I1.);

=106 — I OTBETCTBEHHBIX AIIEKTPOITPHEMHHKOB.

[Tpn BEIOOpE ITpegOXpPaHUTENS I OJHHOYHOIO 3JIeKTPOIPHEMHHKA B KaueCTBe [p IIPHHH-
MaeTCs er0 HOMHHAILHBIH TOK 1H, a B KauecTBe IIT — ITyCKOBOH TOK 1ITYCK.

J7Is1 ITHHMH, ITHTAMHX TPYIOTY 3JI1eKTPOIPHEMHHKOB, MaKCHMAJIbHBIH ITHKOBEIH TOK OITpe-
IEeIIETCS:

m T fyek T Tp (2.4)

/

rae 'Y — mycKoOBOI TOK 37eKTPONPHEMHHKA HIIH T'PYINIBI OJHOBPEMEHHO BKIIFOYAEMBIX

AJICKTPOIIPHCEMHHKOB, IIPH IIYCKE KOTOPBIX I{pﬂTI{GEpEMEI-H-IL]IUI TOK JIMHHH JOCTHTaeT HaHOOIIbIIIEH
BCIIHMYIHBI

P

/

P — mHMTeTbHBIH pacUeTHBII TOK, OIpelelsdIeMbIi 0e3 yueTa pabodyero TOKa ITYCKaeMBIX
BIIEKTPOITPHEMHHKOB.
[IpH OTCYTCTBHH JaHHBIX O KOMHYECTBE OJHOBPEMEHHO ITYCKAEMBIX 3JIEKTPOITPHEMHIKOB
TTHKOBBIH TOK JIHHHH MOJKET OBITH OITpejielIeH 110 (popMyTIe:

I F (L~ Kyl

MK . max HHI/ (2.5)
IZe 111.1max — HaHOOIBIIHH ITYCKOBOH TOK 3JIEKTPOIPHEMHHKA I'PYIIIHI,
Ip — pac4eTHBIH 110 HarpPeBY TOK TPYIIIIBL ANIEKTPOIIPHEMHHKOR;
1HIT — HOMHHAJIbHBIH TOK 3JIeKTPONPHEMHHKA ¢ HAHOOIBIITHM ITY CKOBEIM TOKOM,
kn — ko3¢ pHITHEHT HCITOIb30BAHH A AIeKTPOIPHEMHHKA ¢ HAHOOJILIIHM ITY CKOBBIM TOKOM.
HoMHHaIIEHEIT TOK IDIaBKOH BCTAaBKH ITPeJOXPaHHUTEILS, 3all[HINAIONIETO OTBETRIIEHHE K CBa-
POYHOMY alliapaTy, BBIOHPaeTCs H3 COOTHOIIIE HI:

IH.ECT = lﬂz'iﬂc VI1IB _" (2.6)

I7le 1HC — HOMHHAIBHBII TOK CBApOYHOIO aImiapara ITPH ITacIIOPTHOH ITPOAOIKHTEIbHOCTH
BrroueHns (11B).

JlomyckaeTcs IH.BCT AT CBaApOYHOrO aImiapaTa IIPHHHMATh PaBHBIM JOITYCTHMOMY TOKY
IIPOBO/Ia, ITHTAIOIIETO CBAPOYHEIH aImIapar.

BriOpaHHEIe TDIaBKHE BCTABKH JOIKHBI 00ecIleuHBaTh TaKKe CelIeKTHBHOCTh (H30HpaTellh-
HOCTh) cpabaThIBaHHSI. OTO 3HAYHT, YTO IpH K3 Ha KakoM-THOO y4acTKe ceTH JOJKHA IIEperOpeTh
IIJIaBKas BCTaBKa IPeJOXPaHHUTENSI TOIBKO 3TOro ITOBPEKIEHHOrO y4acTKa. B o0ImeM ciydae 3aIH-
TR OUTTAATAS fATIAIIIoII ol _sranme sanaremantraTrrvrr ~naGATHEIBAHNS allllapaToB 3allHTHI ITOCIIe0BA-

NOKYMEHT noanncAaH
- SNEKTPOHHOW NMoanuckIo sd XdPdKTCPHCTHEK HE IICPECCKAHOTCA.
Ceptudhmrar: 12000002A633E3D 113AD425FBS0002000002A6 BAHIS TUIABKHX BCTABOK C POCTOM TOKA K3 1
BEnapgeneu; Lebayxoea TatbaHa AnekcaHapoBHa

] ' TOT (DAKTOP, YTO C MHOI'OKPaTHBIM ITOBTOpE-
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HHEM ITHKIIOB HAI'PCBa BPCMA CpﬂﬁﬂTLIEﬂHIIH IPEAOXPAHHTCIIA BBICIIIEH CTYIICHH MOKCT YMCHDb-
IIaThCs 11 obecriedeHH s CeIeKTHBHOCTH CpﬂﬁﬂTHEﬂI—HIH KaKIBbIH IMPEJOXPAHITCIIb Ha CXEME CETH
ITO MEPpC ]’[pHﬁJ]II}I{EHIIH K WUII momxeH MMeETH ITIABKYHIO BCTABKY HC MCHCC, U€M Ha ABC CTVYIICHH

BBIIIIC, HEM IIPEABLAYII} IH.

[Iprvep. PaccunTaTh TOK H BEIOPATh IUIAaBKHH IIPEIOXPaHHUTENb IS 3al[HTHL IMHHH, IO KO-
TOPOH ITHTAETCS AMEKTPOIMPHEMHHK (3IIeKTPOABHTATEIIh) CO CIIeAYIOMHMHI JaHHBIMU:

Py — 18,5 kBT; cos Py = 0,82; N, = 87 Y%: UH — 380 B

Perenne. OnpeaensgeM QIHTEIBHBIN PacUeTHRIH TOK JIHHIH:

=39,6 A

. Du 18,5
1’ — IH — —
P J3U, cosp. 1. 1,73-0,380-0,82-0,87
I_=i 'n _396.7-2772A.
[IyCKOBOH TOK: IH

[To pmiTe IbHOMY TOKY

[yper 239,60 A

[To KxpaTKOBpeMEHHOMY TOKY C YYETOM YCIIOBHIH ITyCKa

I. 2772
| = =
2,5

H.BCT —
24

>110,9 A.

[yper =120 A

BribupaeM rnpegoxpanutens 11H2-250 ¢~ H.BCT

JA/TAHUE Ne 2.1

PaccunTaTh TOKH 3IIEKTPOIIPHEMHHKOB H BBRIOpaTh ITIaBKHE ITpeJOXpaHHUTEIIH B pacIlipee-
JINTEIIFHOM HIKa(y, cXeMa KOTOPBIX IIPHBEeAcHA Ha pHC. 2.1.

FU

FU1 FU2

, O O

FU3 FU4

O0.0.0.0

Puc. 2.1. Cxema pacrpeaeniTeIbHOH CETH

Nencreutened: ¢ 20.08.2021 no 20.08.2022

Ta0Ommia 2.1
HcxonHsle TaHHBIE

No |PI |P2 [P3 |P4 |PS |P6 |
Bap. |xBr |kBr |kBr |kBr |kBr |xBr cospl |cosp2 |cosp3 [cospd [cospS |cospb | Kce
R 19.6 1173 13.7 143 [11.0 (93 10.7 0,6 0,6 0,6 0.8 0,8 0.8
] [OKYMEHT MOAMNWCAH |
- ANEKTPOHHOWM NOANUCHLIO :_LT 0,7 0,6 0,8 0,7 0,8
| Ceptuchukar:  12000002A633E3D113AD425FB50002000002A6 ),8 0,7 0,8 0.8 0,7 0,85
/Bnapeneu: LeBayxoea TateAHa AnekcaHOpoBHa 18 0.‘.8 0.‘.8 0;}' 0‘}9 0.‘.85




R 92 |73 1,1 10,75 | 14,5 [28,0 [0.8 0.6 0,6 0.6 0.8 0,7 0,85
6 40 (135 17,2 (3.0 198 [19.3 10,7 0,7 0,6 0.6 0.8 0.8 0,8
7 17,5192 (3.0 122 |73 |84 (0,6 0,6 0,7 0,6 0.8 0,7 0,8
8 35 |7.,1 153 123 |61 [19,5 (08 0.7 0,8 0,7 0.6 0.6 0,8
9 84 (213175 140 |14.6 |34 (0,7 0.6 0,8 0.8 0.6 0,7 0,8
10 11,6 (253 13,6 0,75 193 |22 (08 0,7 0,7 0,8 0.6 0.6 0,85
11T 1103 |16,1 |74 |3,1 [49 |95 [0)7 0,7 0,8 0,6 0.6 0.8 0,85
12 (17,1 [6,3 10,75 10,75 |5,7 (204 (0.8 0.6 0,6 0,6 0,7 0,7 0,85
13 140 (93 (28 |17 [17.1 |[14,0 (0.7 0.8 0,6 0,7 0.8 0.6 0,8
14 (128 [7,3 |41 108 [193 65 (038 0.6 0,6 0,6 0.8 0.8 0,8
15 [14,5 (145 1100 14,1 |7.5 |28 (0,7 0.8 0,8 0,8 0,7 0.8 0,8

2.2. Beibop aBTOMATHYE CKHX BREIKIIIOYATEIEH
HoMIHaIIBEHEIE TOKH aBTOMATHYECKOI'O BBIKIIFOUATENS M PACLEIIUTENS BRIOMPAIOT II0 JJIH-
TeIILHOMY PacYeTHOMY TOKY JIFHHH:

!H.H = J!p .,. (2.7)

Iy, 21, (2.8)

Tok cpabaThBaHHSA (OTCEYKH) 3JIEKTPOMATrHHTHOIO WIH KOMOHHHPOBAHHOI'O PaCLEITHTEILS
(Icp.p) mpoBepsieTcs IO MHKOBOMY TOKY JTHHHH [ITHK:

[ = I,Q,SIM’ 2.9

|

Toxk EpﬂﬁﬂTLIEﬂHI[H PACLCIMTCIIA YCTAHABIIHNBACTCHA H3I'OTOBHTCIIEM B 3dBHCHMOCTH OT H-p

I, =Kk,-1

cp-p H.p

K
rge T0 — KpaTHOCTh TOKa OTCEYKH.
C yuetoMm (2.9) pacueTHOe 3HaUYeHHE KPaTHOCTH TOKa OTCEYKH OIpeJelIsIeTCs IO BhIpaKe-
HHIO:

125 Iy
Y |
H.p , (2.10)

CelneKTHBHOCTE CpﬂﬁﬂTHBﬂHI[}I ITOCIIC JOBATCIIEHO BEKIIHOUCHHBIX ABTOMATHYCCKITX BBIKIIFO-
'LIElTEJIE:ﬁ GﬁECHE’LII[BaETGH B TCX CJI}J"I&HK:, KOI'Zla MX 3aIllM I THEIC KﬂpﬂKTEpHCTIH{H HE HEpECEKﬁIﬂTGH.
HpH DTG}"TGTEI]II SAIITHTHEIX XﬂpﬂI{TEpHGTIH{ I{E],}I{,I[B]IUI dBTOMAT HdA CXCME CCTH IIO MEpE HpHﬁ.'IIH}I{E-
HHA K I/IH JHOIIKEH HMCTE HGMIHHJILHBIﬁ TOK paCL[El'IIITEJIH HE McHEES, HEM Ha CT}J‘]‘[EHB BBIITIC, HEM

ITPEIBL Y IIIH .

K

HPIMEP. PaccuMTaTh TOK H EBIﬁpElTB aBTOMAaTHYECKHH BEIKITIOUATEb IJIS 3all[HTEl OT IICPpE-
I'PY3KH H TOKOB KOPOTKOI'O 3aMBbIKAHIA. BHEI{TPGHPHEI%H-HII{GM ABICTCAH ﬂCHHXpDHI—[BIﬁ ABHI dTCIIb

I
0,87 875% 1. 7
MOIIHOCTRIO 11 KBT, COS Py =Y, : Ty = 07 ﬂ; H
Perenne. OnpenensgeM QIHTEIBHBIN PACUETHERI TOK
P 11
=t IOKYMEHT NOAMMCAH =22A
SNEKTPOHHOW NOONMUCHIO $7-0,875
CepTudukar: -12000002A633E3D113AD425FB50002000002A6 S ——
Bnapeneu: Lllebayxoea TateAHa AnekcaHgpoBHa ' '
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Hp —

Lyp>1,222 A

ABTOMaTHYECKHH BBRIKIIIOYATeNb cepu BA 51-25 ¢ IH-H 25 A , P : .

Y cTaHaBIINBAaeM HEBO3MOXKHOCTD CpﬂﬁaTLIEElHIIH dBTOMATHYCCKOI'O BBEIKIIFOYATCIIA ITPH ITVC-
KCc:

[opp 21,25 Ty

Ha JNCKTPOMAI HIITHOM PaACICIHTCIIC TOK TPOI'dHHA YCTAHOBIICH Ha IUIHP: SHAYHT

Iy =250 A

MakcHMaIbHBIH KPaTKOBPEMEHHEBIH TOK

[, .=1,=22-75=165 A
l,,=21,25-1,,.=125-165=2063A 250 A >2063 A

Cp.p —

JA/TAHUE Ne 2.2

PaccunTarh TOKH SIIEKTPONPHEMHHKOB H BHIOpPAaTh aBTOMATH4YeCKHE BBIKIIOYATEIH B pac-
npeaemuTeTbHOM Inkady cepuu I1IP8501 (puce. 3.2).

 or

Ton | om T on
N A NN

0 OrG pO O »QO B0

Puc. 2.2. Cxema pacrpee/IMTeIbHOH CETH

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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Tabmmra 2.2
HcxonHsle TaHHBIE

o (Pl |P2 |P3 (P4 |PS |P6 [cospl [cos@2 |cos@3 |cospd | cospS |cospb | Ke
Bap. |kKBT |kBT |kBr |kBr |kBr |kBT
1 16,1 {143 |73 (22 213 |9,2 |08 0,8 0,6 0,6 0,6 0,8 0,85
2 3.8 14,0 12,7 (40 ]18,5 13,0 [0,6 0,6 0,6 0,6 0,8 0,8 0,8
3 12,5 10,3 17,5 [1.,1 |52 |40 [0,6 0,8 0,8 0,8 0,8 0,6 0,85
2 1.9 17,3 10,73 [0,73 1193 |22 |08 0,6 0,6 0,7 0,8 0,6 0,8
S 190 7,5 (40 [2,2 [13,0 |55 (0,7 0,6 0,7 0,8 0,8 0,7 0,85
6 42 123,1 12,0 (2,0 [49 [9,1 |08 0,6 0,6 0,6 0,8 0,7 0,85
7 133 12,0 {22 [1,1 |49 |85 [0,6 0,7 0,7 0,7 0,8 0,6 0,8
8 100 7.8 2,7 (0,75 138 2,2 |08 0,6 0,6 0,6 0,8 0,8 0,8
9 230 13,0 [83 |03 |48 [11,0 [0,7 0,8 0,8 0,8 0,7 0,8 0,8
10 93 1100 [3,2 0,75 15,5 [18,5 10,6 0,7 0,8 0,8 0,7 0,6 0,8
11 7,3 1135 (7,5 (3,0 13,0 (2,2 |08 0,7 0,7 0,8 0,6 0,8 0,85
12 145 17,5 3,0 (0,75 13,5 [183 |0,7 0,6 0,6 0,6 0,8 0,7 0,85
13 10,2 [8,5 14,0 10,9 [18,0 [3,7 |07 0,6 0,7 0,8 0.8 0,7 0,85
14 84 (12,6 17,7 (3,0 185 |73 [0.)7 0,8 0,7 0,9 0,8 0,6 0,8
15 158 | 11,0 (48 [2,2 [3,9 [19,6 |08 0,7 0,6 0,6 0,6 0,8 0,85

3. Obuiue mpebd 06 aHUA K HANUCAHUIO U 0QOopMIIeHUIO padombl

OcHoOGéHbIe mMpedo6aHla K padome

[Ipu BeOIONMHEHHH H OpopMIeHHH KOHTPpobHOMH 110 ['OCTY Hajgo yUHThIBaTh OOIIMHE Tpedo-
BAHH S, KOTOPBIE ITPEABABISIOTCS K padboTe:

— CTYJIEHT JOJIKEH IIPHACPKHBAThCS 3aJJaHHOH TEMATHKH,

— 3aIIPEIEHO MEHAITH TEMY CaMOCTOSTEIFHO 0e3 0OpalleHH K IIPEIIOJaBaTENlO,

— IIpH 0(pOPMIIEHHH PaOdOTHI HYKHO YUHTHIBaTh HOPMBI H ['OCTHI;

— KOHTPOJIbHAS BRITIOJIHIETCS HAa OCHOBAHHH HE MEHEE CEMH HCTOYHHKOB, BEIOPAHHBIX aB-
TOPOM,

— pabora JomkKHa OBITH ABTOPCKOH, B HEH JIOIDKHBI COJEPKATHCS COOCTBEHHBIE BBIBOIBI
CTYIEHTA,

— TCSKCT KGHTpGHBHGf[ IOIKEeH HMeTh 0O0beM He MeHee / JIHCTOB.

Odgopmaernue no 1 OCTy mekcma KOHMPOJIbHOIL

Korma pﬂﬁDTﬂ BBIOIOIIHEHA, €€ HeoOXOIHMO IIPHBECTH B GDDTEETGTE}’TOH_[I]IUI BHA COI'NTIACHO

| ONOKYMEHT I:IDﬂI'IHCAH
INEKTPOHHOW NOANMMUChLIO
Ceptudchmkar; - 12000002A633E3D113AD425FB50002000002A6 TOM TEKCTOBOM PENAKTOPE ¢ aHATOTHYHBIM
Bnapeneu: Llebayxoea TateAHa AneKkcaHgpoBHa
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— ITpH Habope Hy KHO HCIToNMb30BaTh MIPHPT Times New Roman,

— HHTEPBAJI MEXIY CTPOK — ITOJIYTOPHBIH,

— pa3Mep mpHpTa — 14;

— TEKCT BEIPABHHBAETCS 110 IIIHPHHE;

— B TEKCTE JENAar0T KPACHEIE CTPOKH C OTCTYIIOM B 12,5 MM,

— HIDKHEE M BEPXHEE IO CTPaHHMIIEI JOIKHEI HMETh OTCTYIL B 20 MM,

— ClIeBa OTCTVII cocTaBisaeT 30 MM, cripaBa — 15 MM,

— KOHTPOJIbHASA BCErJIa HYMEPYETCA C IIEPBOIO JIMCTA, HO HA THUTYIBHOM JIMCTE HOMED HE
CTaBAT,

— HOMEDP CTPaHHIILI B pab0OTe BCETla BEICTABIISIETCS B BEPXHEM IIPABOM YIIIY,

— 3arOJIOBKH paboThI OPOPMIISIOTCS JKHPHBIM IIPH(TOM,

— B KOHIIE 3ar OJIOBKOB TOYKa HE ITPENYCMOTPEHA,

— 3ar0JIOBKH HaOHParOTCS MPOIMCHBIMH OYKBAMH,

— BCE ITYHKTBI H Pa3fIelbl B padoTe JOKHBI OBITh IIPOHYMEPOBAHbBI apaOCKHMH ITH(pPaMH,

— Ha3BaHU Pas3elIOB pa3sMEIAIOTCS IIOCEPEAHHE CTPOKH, ITOIPA3AENEl — C JIEBOIO Kpas,

— paboTa pacreyaTslBacTCS B IIPHHTEPE HA JIHCTaxX A4,

— TEKCT JOJIKEH PacCIIOIal'aTbCA TOJIBKO Ha OJTHOH CTOPOHE JIHMCTA.

Paboma umeem maxyw cmpykmypy:

1. THTYIIBHBIN JIHCT,

2. OrmnaBieHHe H BBEIEHHE,

3. OCHOBHOH TEKCT H pacyeT KOHTPOILHOIL,

4, 3aKIrOYHTEIBLHAS YacTh padoTHI,

5. IlepeyeHp HCITOIB30BAHHOH JIMTEPATYPEI H HCTOYHHKOR,

6. J1OTIOITHEHHS M TTPHIIOKEHHS.

Ecmu B pabore ecTh IPHIIOKEHHS, O HHUX HAJI0 YIIOMHHATh B OITIaBIICHHH.

CCBUIKH HYMEPYIOTCS apaOCKHMH IH(paMH, IPH 3TOM YYHTBIBAIOT CTPYKTYPY PaOOTHI

(pa3memnsl M MOapas3JIelnl).

4. PexomeHo ayuu no 66inoIHEHUIO 300 AHUA

VKkazanue K peutenuro 3aoauu Nel
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HpI]I‘uIEp. Paccumrarh TOK H EBIﬁpElTB aBTOMATHYECKHH BEIKITIOYATEND JJIS 3aI[HTHI OT IICPpE-
I'PY3KH H TOKOB KOPOTKOI'O 3aMbIKAHIA. SHEEI"I)GHPHENH-HII{GM ABIDICTCAH ElCHHXpGHI—[BIﬁ ABHI 4T CIIb

'n_75

MOIITHOCTRIO 11 KBT, COS @y = 0,87 : My = 87 ’5%; [H
Pemmenne. OmnpenensgeM JIHTEIBHBIN PacYeTHERIT TOK
. P 11
I — IH — —
P JUcosp-n 1,73-0,38-0,87-0,875

BBI@EPEM HOMHHAIIbHBIH TOK PACHEIIHTCII H3 YCJIOBH A

Ly >1,222A

=22 A

H

ABTOMAaTHYECKHH BEIKIIOYATENb cepHH BA 51-25¢ "Ha , HP .
YcTaHaBIHBAaeEM HEBO3ZMOXKHOCTEH CpalaThbIBAHH S aBTOMATHYE CKOI'O BBRIKIIOUATENS TIPH ITyC-

Ke:
Lepp 21,25 Iy
Ha »nekTpoMarHHTHOM pacLENMTelle TOK TpPOraHus VYcTaHoBiIeH Ha 10IH.p, 3HAYHT
lpp =250 A
MaKCHMaJIBHBIN KPaTKOBPEMEHHBIH TOK
[..=1=22-75=165A

Lpp 2125 1y =125165=2063A 250 A > 2063 A

3. IInau-epagpuk eévinonHeHUa 300aHUA

PaGora Hajg pacueTHO-rpapHUYeCKOH paboTOH MOKeT OBITh ITpeJICTaBJIEHAa B BHJE BEIIIOIIHE-

HHA CIICAYIOOIHX 3TAlIOB.

No
HarmeHoBaHIe 3Tara CpOKH BBEOTIOITHEHHS
/L
| Ha nieppoM
1. [omyueHHs 3a1aHH A
IPAKTHYECKOM 3aHSATHH
Ha rieprom
2. [IepBHYHAasI KOHCYIIBTAIMA C IIPEITOAaBaTEIIEM
IPAKTHYECKOM 3aHATHH
3. PaGoTa ¢ HH(pOpMAaIH OHHBIMH HCTOYHHKAMH B TeueHnm cemecTpa
4, Harmmncanne KOHTPOIBHON padoTh B TeueHHH ceMecTpa
3. IIpemocTaBieHne KOHTPOJIBHOH paboThI Ha Kadeapy B TeueHHn cemecTpa
Ha rocnempuem
AOKYMEHT [OANUCAH
SNEKTPOHHOW NOANWUCHIO MPaKTHYECKOM 3aHITHH
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6. Kpumepuu oueHueaHua paoomol

B 1lensx IOBBIIIEHHS KauyeCcTBa BBIIIOIHSIEMBIX pE],GIIETHD-IpE],(bH‘IECIGD{ paﬁm ITPEITOddBa-
TCJIb PYKOBOJCTBYCTCA CIICAYIONIMH KPHTCPHAMH OLICHIBAHHA ITHCbMCHHDBIX pElﬁDT CTYJICHTOB.

OueHKa «3aumeno (OmauHo))» ebiCMAGIAemMCA, eCJill CHY0 eHm.:

— MpeJICTaBHI pacueTHO-IpapHUeCcKyI0 paboTy B YCTaHOBJIEHHBIH CPOK M O(OPMHI ee B
CTPOrOM COOTBETCTBHH C H3JI0KeHHBIMH TPeOOBaHH IMIH

— HCIIOJIb30BaJI PEKOMEHIOBAHHYIO H JIOMONMHHUTEILHYIO YUeOHYIO H CTPaHOBEIYECKYIO JIH-
TEPATypy,

— TIPH BHITIOMHEHHH VIIPpa)XKHEHHH IIOKa3all BBICOKHII YPOBeHb 3HAHHS JIEKCHKO-
IrpaMMaTHYECKOIO H CTPaHOBEIYECKOr0 MaTepHala 10 3aJaHHOH TeMaTHKe, ITPOSIBHII TBOPYE CKHI
ITOAXOJ ITPH OTBETE Ha BOIIPOCHI, YMEHHE ITyOOKO aHaIH3HPOBaTh MpoOiIeMy H AellaTh 0000Iaro-
II[HE BBIBOJIBL,

— BBITIOJIHII Pa0OTy TPaMOTHO C TOYKH 3PeHHS ITOCTaBIEHHOH 3aJayH, T.e. O0e3 OIIHOOK H
HeJ04YeTOB HIIH JOITYCTHII He OoJlee OHOTO HeJloUeTa.

OueHKa «3aumeHo (Xopouio)» 6b1CMasiAemcs, ecid chyd eHm:

— MpeACcTaBHII pacueTHO-IpaHIECKYI0 padOTy B YCTAaHOBIEHHBIH CPOK H O(OPMHII €€ B CO-
OTBETCTBHH C H3I0KEHHBIMH TPpeOOBaHISIMI,

— HCITOIIB30BaJl PEKOMEHOBAHHYIO H JOIIOIHUTEILHYIO JINTEPATYPY,

— TIPU BBINIOIMHEHMH VIIPaXHEHHIl IIOKa3al XOPOINMH VPOBEHb 3HAHHS JIEKCHKO-
IPaMMATHYECKOIO M CTPAHOBEIYECKOrO MaTepHajla IT0 3aJaHHON TeMaTHKe, IMPaKTHYECKH ITpa-
BHIIBHO C(POPMYIIMPOBalI OTBETHI Ha ITOCTABIEHHBIE BOITPOCHI, ITpeJACTaBHII OOIee 3HaHHE HHPOP-
MaIHH 110 ITpOoOIIEME;

— BBITIOITHHII paO0Ty MOJITHOCTBIO, HO JOITYCTHII B HEH: a) He 0ojiee OTHOH HETPYOOH OIHOKH
H OHOrO HejgoueTa O) Win He Oolee IBYX HeJOYETOB.

QuenKka «3aumeHo (y006J1eneopuneibio) ) 6blCINasIAeNCcs, ecll Chy0eHm:

— IIpeJicTaBHII PaboTy B YCTaHOBIIEHHBIH CPOK, ITPH O(OPMIIEHHH PaOOThI JOITY CTHII He3Ha-
YHTEIbHBIE OTKIIOHEHUS OT H3II0KEHHBIX TpeOOBa I,

— II0Ka3aJI JOCTAaTOYHBIE 3HAHHS IT0 OCHOBHBIM TeMaM KOHTPOJIbHOH paloTHI,

— HCITOIIB30BaJl PEKOMEHIOBAHHYIO JINTEPATVYPY,

— BBITIOIIHIII He MeHee ITOJIOBHHBI pa0OTHl HIH JOITYCTHI B HeH a) He Oojlee ABYX I'pyOBbIX
onmoOoK, 0) HIIH He Ooree oJHOH I'pyO0OH OIMHOKH H OJHOIO HeJo4YeTa, B) HIIH He Oollee ABYX-TpeX

| BORMERT TIORINEAH M TpexX HEIOYETOB, ) WIH IIPH OTCYTCTBHH
SNEKTPOHHOM NOANKUCHIO p I , 1) Ip yT
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Ouenka «Hezaumeno (Heyo00e8a1emeopumevHo)» 6 bICHAG/IACHICA:

— KOIJla YHCIO OIMHOOK H HEAOYETOBR IMPEBOCXOAUT HOPMY, IIPH KOTOPOH MOXKET OBITH BEHI-
CTABIIEHA OILIEHKA «3a4YTeHO (YJOBJIETBOPHTEIILHO)» IIH €CIIH IIPABHIIbHO BBIITOJIHEHO MEHEe I10JIO-
BHHEBI PabOTHI,

— €CIIHN CTYACHT HE IIPHCTVYIIAJI K BBEIIIOJIHEHHIO pﬂﬁDTLI HIIH ITIPABHIIBHO BBITTOJIHHII HE Ooree

10 ITPOLIEHTOB BCEX 3aJaHIH.

7. llopadok 3auiumest padomst

HarmncanHast cTyJeHTOM pacueTHO-TpadHyeckas padoTa claeTcs Ha Kadeapy B CPOK I
perieH3HpoBaHH. CTYAeHT 3alllHINaeT pacueTHO-IpadHUecKyI0 paboTy JI0 AK3aMeHa (3aueTa) Iepe]
npenogapareneM. bes 3amuTel PI'P cTyIeHT K 5K3aMeHY (3a4eTy) He JOITYCKaeTCs.

PaGora He HOITycKaeTcs K 3all[HTe, eCIIH OHa He HOCHT CaMOCTOSTEIBLHOIO XapaKTepa, CITH-
CaHa M3 JIMTEPATYVPHBIX HCTOUYHHKOB MIIH Y APYIHX aBTOPOB, €CIIH OCHOBHBIE BOITPOCHI HE PACKPHI-
THI, H3IIOKEHBI CXeMAaTHYHO, (pparMeHTapHO, B TeKCTE COepsKaTcS OIMHOKH, HAYYHBIH aImapat
o()OpMIIeH HEeIIpaBHIBHO, TeKCT HaITHCaH HeOpeKHO.

B xXoze 3ammTel KOHTPOIBLHOH PadoTH 3aJa4ya CTYAeHTa — IT0Ka3aTh YITIyOIeHHOe IIOHHMA-
HIE BOITPOCOB KOHKPETHOH TEMEIL, XOPOIIIee BIaJeHIE MAaTEPHAIOM IO TEME.

3amura pacuyeTHO-IpaHYecKOH paOOThI MOXKET ITIPOXOAHTh B Pa3lIHYHBIX (popMax IIO
YCMOTPEHHIO IIPEOAaBaTENd:

— B (popMe HHIAHBHIYaJIbHOH OeceJbl CTYAEHTA C PYKOBOJHTEIEM II0 OCHOBHEBIM ITOJIOKEHH-
SIM PabOTEHI,

— B (hopMe HHANBHAYAJILHOI 3aIlHTHI B IIPHCYTCTBHH BCEH I'PYINIBI CTYAEHTOR,

— B (popMe I'PYITIOBOH 3aIl[HThl — OJHOBPEMEHHOM 3aIlHThI KOHTPOILHOH pabOTHI IT0 OJHO-
MY HaIlPaBIIEHHIO. B 3TOM CiIyyae KaKIbIH CIIEINT 332 XOJO0M PacCy KIESHHI TOBAPHIIEH, JOIIOIMHSET,
YTOUHSET MX, UTO, HECOMHEHHO, YCHIIHBAET PabOTy MBICIH H CITOCOOCTBYET PasBUTHIO SKOHOMHYE-
CKOI'O MBIIIJIEHHS.

JIroGasg popma 3aIUTHI KOHTPOIILHOH paOOTHl YUHT OTCTaHBaTh CBOKO TOUKY 3peHHS, YOeIH-

TEJIbHO apI'yYMEHTHPOBATH €€, YTO CIIOCOOCTBYET IePepacTaHHIO 3HAHHIL B YOEKIeHHU .
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CHICOK JTHTEpaTyPhl

8.1 IlepeueHb OCHOBHOH H JIOIIOJHHTEILHOH JIHTEPATYPBI, HEOOXOAHMON IS OCBOEHIA
ITHCI[HIUTHHBI

1. I'yxxoB H. I1. , OnpxoBckuii B. 4. , ITaBmrouenko J[. A. CHcTeMBI 3neKTpocHa0kKeHHS: YueOHHK/
['yvxxos H. I1. , Omexoeckum B. 4., Ilasnrouenko JI. A. Hoeocubupck: HI'TY, 2015.— 262 ¢. Pexym
pocryma: http://biblioclub.ru/index.php?page=book_view_red&book 1d=438343

2. Cokomnora, E.M. DnekrpHyecKoe U 3JIEKTpoMeXaHHYeCcKoe 00opyaoBaHue. OOIIEMPOMBIIIIIEH-
Hble MeXaHH3MEBI H ObITOBas TeXHHKa | yieOHHK/E. M. CokomnoBa. - 9-e u3z., ucnp.-M.: AxageMus,
2014. - 224 c.

3. CvupHOB, 1O. A. OH3HYECKHE OCHOBBI ANIEKTPOTEXHHKH : yueO, rmocodue / 1O.A. CvmipHoB, C,B.
Cokomnos, E.B. Turop. - 2-e u3f., ucnp. - CII0. : Jlaas, 2013. - 560 c. - (Y4ueOHHKH JJISI BY-30B.
CrennanabHas THTepaTypa). - bubmiorp,: ¢. 558-559. - ISBN 978-5-8114-1369-0

4 AxmmoBa, H. A. MoHTaX, TeXHIUeCKasa SKCIUTyaTalsd H PEMOHT 3JIEKTPHYECKOI0 H 3IIEKTPOME-
XaHH4YecKoro obopyaoBanus : yueOHHK / H.A. Axumona, H.®. Korenenen, H. M. CeHTropHXHH |
rox pea. H.@. Korenenna. - 10—e u3g., uenp. - M. . Axkagemirs, 2013. - 304 c. - [Ipnn.: ¢. 284-2935.
- buGnuoryp.. c. 296.

8.2.1lepeueHsr yueOHO-METOJAHUYECKOrO OOECIIEYEHHS CaMOCTOSTENIBHOH paboThl 00y4aro-
IIHXCA 110 JHUCIMITIIIHE

1. MeToaHueckie PEKOMCEHIAIINH AJIA ITOJI'OTOBKIH K ITPAKTHYCCKIIM 3aHATHAM.
2. MeTogmueckrie PEKOMCEHIAIIHH ITO OPI'aHIT3aI[HI CaMOCTOSITEIIbHOH pﬂﬁﬂTH CTYVJICHTOB.

3. MeTtoaHueckie PEKOMCHIAIHH ITO BBEITIOJIHCHHIO KGHTPGHBHGﬁ pﬂﬁ(}T bI.
4. MeTtoaHueckie PEKOMCHALHH ITO BBEITIOJIHCHHIO HﬂﬁﬂpﬂTﬂpI{BIK pﬂﬁﬂT :

8.3.IlepeueHs pecypcoB HH(POPMAaI[HOHHO-TEIeKOMMYHHKAIIHOHHOH ceTH MHTepHET, HeoO-
XOIUMEIX JUISI OCBOEHHS JHCI[HIUTHHEI
1. http://www.biblioclub.ru -3bC "YHuBepcureTckast OHOIHOTEKAa OHIAHH"
2. http://www.iprbookshop.ru/ - OnekTpoHHO- OnGnHoTeuHas cucrema IPRbooks
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MUHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3OBAHUS POCCUNUCKOW ®EIEPAIIUU
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBEPA3OBATEJIBHOE YUPEX/IEHHUE
BBICIHETI'O ObPA30OBAHMA
«CEBEPO-KABKA3CKWUH ®EJIEPAJILHBIM YHUBEPCUTET»

[Iaruropcxii HHCTHTYT (proman) CKOY

MeToanueckue yKka3zaHUs

110 OPTraHH3aL[MH CaMOCTOSTEILHOH PadOThI
1o gucirnmie « DJIEKTPOCHABXKXEHHE»
JUISI CTYIEHTOB HaITPaBIIEHHS IO OTOBKH
13.03.02 2IIeKTPO3HEPreTHKA H SNIEKTPOTEXHIKA
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Copmep:xaHHe

BreneHue

1 OO0masa xapakTepHCTHKa caMOCTOATENbHOH padoThl oOydawmieroca rMpH H3YYeHHH JHCLHILTH-

Hbl «DJIEKTPOCHABAKEHITE»

)

IInaH-rpa(HK BRIMTOMHEHHA caMOCTOATENIRHOH paboThl

3 KoHTp 0JIbHBIE TOYKH H BH/IbI OTYETHOCTH 10 HHM

4 MeTogHuecKHe p eKoOMeHIALHH 10 H3YYE€HHIO TEOPETHUYECKOTD
MaTepHasa

S CITHCOK PEKOMEH]IY EMOH JIHTEPATY Phl.
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Beegenue

CamocTosTenbHaa paboTa — Iu1aHHpY eMas yueOHas, yueOHo-HcclIeJoBaTeNbCcKasA, HayYHO-HCCIeqoBaTelIbCcKasa
paboTa cTyJ€HTOB, BhITOJIHAEMAas BO BHeayJHTOpHOE (ay JUTOPHOE) Bp eMs 110 3aJjaHHIO H TTPH METO/JHYECKOM PYyKOBO/-
CTBe IperiofaBaTess, Ho 0e3 ero Herocp eAcTBEHHOr 0 y4acTHA (IPH YacTHYHOM HETocp €/ICTBEHHOM Y4acTHH IIp ero;ia-
BaTeJIA, OCTaBJIAION[EM BEIYIIY IO pob 3a paboToH CTYIEHTOB).

CamocToATeNbHaA padboTa c¢TyeHTOB B BY3e ABmsgercsa BaKHLIM BHOM yueOHOH H HayuyHoOIH JieATeJIbHOCTH
CTYJIEHTA.

Bemymas Lieflb opraHH3alHH H ocy miecTBIeHHAa CPC moinkHa coBIIagaTh ¢ L[elbko 00yUeHHA cTyJeHTa — I107-
roToBkoii OakanaBpa ¢ BbIcIIHM oOpazoBaHHeM. IIpu opraHmzaipi CPC BakHbIM H HE00XOHMBIM Y CJIOBHEM CTaHO-
BATCA (popMHpOBaHHE YMEHHA caMOCTOATEIbHOH padoTel A IMpHOOpeTeHHA 3HaHHI, HaBbIKOB H BO3MOKHOCTH Opra-
HH3aLHH yueOHOoH H HayYHOH JIeATeILHOCTH.

Ilensio camMocTOATENbHOH paboThl CTYAEHTOB ABJIAETCA OBIajeHHe (PyHIaMeHTalbHbIMH 3HAHHAMH, rpodec-
CHOHAJIBHBIMH YMEHHAMH H HaBbIKaMH JeATEIbHOCTH I10 TP oI, OIBITOM TBOPUYECKOH, HCCIENOBAaTEIbCKOH JIes-
TenbHOCTH. CamocToATeNbHAA padoTa CTYZIEHTOB CIIOCOOCTBYET pa3sBHTHIO CaMOCTOATENBHOCTH, OTBETCTBEHHOCTH H

OpPraHH30BAaHHOCTH, TBOPHCCKOTIO ITOAX04 K P CIICHHIO ITP obnem Y yeOHOro H IIp Dd)EC CHOHAJIBHOI'O YPOBHA.
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Uﬁ[[lﬂﬂ XAPDAKTEPHCTHKA CAMOCTOATEIbHOR pHﬁDThI Dﬁ}"lﬂlﬂﬂlﬁl"ﬂtﬂ INPH HIYYCHHH THCITHIIJIHHBI

IJIEKTP OCHAOKeHHe»

CamocTosTenbHaa paboTa - rulaHHpyeMas yueOHasA, yueOHo-HccleJoBaTenbckKasa, HayYHO-HCCIeqoBaTelIbcKasa
paboTa cTyJ€HTOB, BhITOJIHAEMAas BO BHeayJHTOpHOE (ay JUTOPHOE) Bp eMs 110 3aJjaHHIO H TTPH METO/JHYECKOM PYyKOBO/-
CTBe IperiofaBaTess, Ho 0e3 ero Herocp eAcTBEHHOr 0 y4acTHA (IPH YacTHYHOM HETocp €/ICTBEHHOM Y4acTHH IIp ero;ia-
BaTeJIA, OCTaBJIAION[EM BEIYIIY IO pob 3a paboToH CTYIEHTOB).

CamocToATeNbHaA padboTa c¢TyeHTOB B BY3e ABmsgercsa BaKHLIM BHOM yueOHOH H HayuyHoOIH JieATeJIbHOCTH
cTyaeHTa. CamocToATeIbHaA padoTa CTYJIEHTOB HIPaeT 3HAYHTEILHY K0 POJib B p eHTHHIOBOH TEXHOJOMH 00y4ueHHA. B
CBA3H ¢ 3THM, 00yueHHe B BY 3e BkitoyaeT B ce0s JIBe, MpaKTHYECKH 0JHHAKOBbIE 110 00beMY H B3aHMOBJIHAHHIO YacTH
— ripoliecca o0yueHHA H Ipoliecca camooOyueHHsa. [Tostomy CPC gomikHa ctaThk 3¢ deKTHBHOH H LieJleHarlp aBJaeHH oi
paboToil cTyJeHTa.

K coBpeMeHHOMY cIIeLIHAJIHCTY 00IIecTBO MpeabsaBIAET JOCTaTOUYHO IMHPOKHII repeveHb Tp e0oBaHHI, cpeqH
KOTOPbIX HEMAJIOBAKHOE 3HAUEHHE HMEET HAJTMUHE YV BBIITYCKHHKOB OIMPeAeNeHHBIX cr1oco0HOCTEH H YMEHHA CaMOCTO-
ATEIBHO JOObIBaTh 3HAHHA H3 pa3JHYHBIX HCTOYHHKOB, CHCTEMAaTH3HPOBATh IMOJIY YeHHY0 HH()OPMALIHIO, JaBaTh OLIEH-
Ky KOHKp e€THOH (pHHaHC 0BOH cHTyaLHH. @opMHpoBaHHE TaKOT0 YMEHHA ITPOHCXOAUT B T€UEHHE BCEro riepHopa odyue-
HHA YEpPE3 YYaCTHE CTYIEHTOB B MPAaKTHYECKHX 3aHATHAX, BBITTIOJIHEHHE KOHTP OJIbHBIX 3aJlaHHI H TECTOB, HaITHCaHHE
KyPCOBBIX H BBIITy CKHBIX KBaJIH(PHKALHOHHBIX padoT. IIpH 3ToM caMocToATEIbHAA padoTa CTYJEHTOB HIPAET P ellalo-
IV 10 POJIb B X07i€ BCEro yueOHOro Ip oLiecca.

Bemyias Liefb opraHH3aLHH H ocy ecTBIeHHA CPC moinKHa coBIIagaTh C LIENbl0 00y YeHHA CTyJeHTa — I107-
rOTOBKOI crielHaiaHcTa H OakamaBpa ¢ BbICIIHM oOpa3oBaHHeM. IIpH opraHmzaipii CPC BaKHBIM H He00X0IHMBIM
YV CJIOBHEM CTAaHOBATCA (POPMHPOBaHHE YMEHHA CaMOCTOATENbHOH padoTel /1A rnMpHoOpeTeHHA 3HaHHI{, HABbIKOB H BO3-
MOJKHOCTH OpraHH3alHH Y ueOHO H HayYHOI JIeATeTbHOCTH.

DopMbI caMOCTOATENLHOH padoThl CTYAEHTOB pa3HooOpa3Hbl. B cooTBeTcTBHH ¢ paboueii rporpamMmoii gHc-
LIHTIJTHHBI TIPEIY CMOTP €HbI CJIETYIOIIHE BHALI CAMOCTOATENbHOH paboThI CTYIEHTA !

- CAMOC TOATEIBHOE H3Y YEHHE JIHTEP aTyPhI,

- CAMOCTOATCIIBHOC PCHICHHE 3a1a.

H eJib COaOMOCTHOAINEJIBHOZ0 H3YUSHIA Juimepainypet — CaMOCTOATCIIBHOC OBJIaICHHE 3HAHHAMIM, OITBITOM HC-
C.]'IEI[DEHTE.]'ILCKDﬁ ACATCIIBHO CTH.

SadaiamL caMoCc TOATEIIEHOTO HE3VUCHHA JIHTCP ATYPbI ABITAKTCH .

o y [JTy OJIEHHE H paclIHp €HHe Teop eTHYECKHX 3HAHHIT,

° (popMHpPOBAaHHE YMEHHI HCIIOJIL30BaTh HOPMAaTHBHYIO, IPAaBOBYIO, CIIPaBOYHYH JOKYMEHTALHIO H
CIIELIHAIbHY kO JIHTEp aTy Py,

° p a3BHTHE T103HABATEIBHBIX CI10c00HOCTEH H aKTHBHOCTH CTYJE€HTOB.

Ileqs camocmoamenbHozo penieHIA 3a0ad - OBNafeHHeE TP opecCHOHAIBHBIMH YMEHHAMH H HaBbIKaMH Ji€A-
TEJIBHOCTH I10 rpodHiIto Oyay el neATenbHOCTH.

3adauamit caMocC TOATEIIBHOTO PEIOCHHA 3ada™ ABJIAKTCH .

NOKYMEHT NMOANMUCAH TEOpEeTHYECKHX 3HaHHI H IMpaKTHYECKHX YMEHHH CTY -
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* QJDphﬂ*IpDEEHHE CAMOCTOATEIIBHOCTH MBINIIICHHA, crocoOHocTeH K CaMOpasBHTHIO, CaMOCOBCP IIICH-
CTBOBAHHIO H CaMOp CallH3al[HI,

® PasBHTHC HCCIICTTOBATCIIBCKHX FMEHHIL;I.

H &b CdaMocmoAmneJibHoZ20 6b6IN0THEHHA Hﬂl‘ﬂﬂpmﬂﬁ pﬂﬁﬂﬂlﬁl o JHCILIOUITHHE ABIIACTCA OBJI4CHEC
QJ}’HI[HMEHTHHLHBIMFI SHaHHAMH, l'IdeJEC CHOHAJIBHBIMH YMCHIAMH H HAaBBIKAMH JCATCIIBEHOCTH TIO l'IdeJH.]'II-D, OI'bITOM
TED[]IIECKDIL:I, HCCJ’IEI[DEETE.]'ILCKDFI AEATCIIBHOCTH.

3adauanu AdHHOTO BHOAa CAMOCTOAT eJIbHOH DHGD'I‘IJI CTYACHTA ABJIAKOTCH.

° CHCTEMATH3ALHA H 3aKperUIeHHE IMOJIyUYeHHbIX TEOPETHYECKHX 3HAHHH H TP aKTHUYECKHX YMEHHI CTy -
JIEHTOB,

o YTy OJIEHHE H paciIHpeHHE TeOPeTHYECKHX 3HaHHI,

° (popMHpPOBAaHHE YMEHHI HCIIOJIL30BaTh HOPMAaTHBHYIO, IPAaBOBYIO, CIIPaBOYHYH JOKYMEHTALHIO H
CIIELIHAIbHY kO JIHTEp aTy Py,

° pa3BHTHE MO3HABATENbHBIX CITOCOOHOCTEH H aKTHBHOCTH CTYJE€HTOB: TBOPYECKOH HHHIL[HATHBBI, Ca-

MOCTOATCIIBHOCTH, OTBETCTBCHHOCTH H OpP I'aHH3 OBaHHOCTH,

® (bDFII'h{HI]DBEH[fIE CAMOCTOATEIIBHOCTH MbIIMIIICHHA, criocobHocTeH K CAMOpPasBHTHHO, CaMOCOBCPIIICH-
CTBOBAHHIO H CaMOp CalJlH3aLHH,

* PAa3sBHTHE HCCIICTOBATCIIbCKHX }’MEHHITI;

* HCTIOJIB3 OBAHHC MaTCpHalla, Cﬂﬁp dHHOI'O H ITOJIYUCHHOI'0 B XOJC CAMOCTOATCIIBPHBIX 3aHATHH Ha ce-

MHHapax, Ha IpaKTHYCCKHX H HHSGDHTDI]HBIK 3AHATHHX, ITPH HaITHCaHHH I{GI-I'I]]D.]'II:HDI»L:I pﬂﬁDThI.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



B pe3ynbTaTe 0CBOEHHA JHCILIHILTHHBI (hOpMHPY IOTCA CIEAYIOUIHI rep eueHb ITJIAHHPYEMBIX Pe3yIbTaTOB 00y -

YEHHA I10 JHCLHILUTHHE, ¢ 00THECEHHBIX ¢ IUTAHHPY EMBIMH pPe3yJIbTaTaMH OCBOEHHA D'SDHE OBaTEJILHOH IporpaMmbl.

Kof, ¢ opMyHp 0BKa KOMIIETEHLIHH

Kof, ¢popmMyIHpoBKa HHIHKaTOpa

[ ImaHHpY eMble pe3yabTaThl 00y Ue-
HHA 110 JIHCLIMTUIHHE (MOYJI0), Xa-
paKTEPH3Y IOIIHE 3Tarbl (OPMHpPO-
BaHHA KOMIIETEHLIHI, HHAHKAaTOp OB

ITK-1 Crioco0eH y4yacTBOBATh B ITp O-
€KTHP OBAHHH CHCTEM 3JIeKTpOCcHab-
AKEHHA.

W JI- 1. BemomHsaeT cbop H aHaIH3
IAHHBIX JIJIA [P OEKTHPOBAHHA CH-
CTEM 3JIEKTP OcHa 07K EHHA

W J1-2m5c.1 Be1OHp aeT THITOBBIE ITPO-
€KTHBIE PEIIEHHA CHCTEM AJIEKTPO-
cHaOKeHHA

3HaET: OCHOBBI CHCTEM 3JIEKTp O-
cHa0eHHA ropoj0B, IMPOMBIIILIEH-
HbIX, MPEITPHATHI H TPaH CIIop THhIX
CHCTEM, CX€EMbI H OCHOBHOE 3JIEK-
TPOTEXHHYECKOE H KOMMY TALIHOHHOE
00opymoBaHHE IO CTAHLIHI CHCTEM
3NIEKTPOCHAa0KEHHH.

YMeeT: paccYHThIBaTh H BEIOHPATh
3JIEMEHTBI, a TAKIKE OIMPEENATh OIl-
THMAaJIbHbIE PEKHMBI pabOThl CHCTEM
3JIEKTPOCHA0KEHHA TP OMBIIIIEHHbIX
TP €JMIPHATHIA, FOp 0JOB H TPaHC -

TOP THLIX CHCTEM KaK B IIPOLIECC € HX
pa3pabOTKH H cO3/]aHHA, TaK B IIPO-
LIeCcC e HX SKCILTyaTaL[HH.

BrnanieeT: MeToqHKaMH pac4yeTOB
IapaMeTP OB H PEKHMOB PadoThI
3JIEKTP0000OPY JOBAHHA CHCTEM
sJeKTpocHa0xeHHs o0beKTa.
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ILnan-rpagHK BHINOJIHEHHS CAMOCTOATe IbHOM padOThI

O0OBeM 4YacoB, B TOM HHCIIE

Konsl peamzye- CpencTtea H
.. BHa geATe IbHOCTH CTV - KoHTakTHaA
MbBIX KOMIIETEHI [HI, TEXHOJIOTHH
picaTop (o) IIEHTOB OLIEHKH CPC paboTa ¢ rpe- Bcero
HHA rIoaBaTeIeM
3 cemecTp
CaMoCTOATEIBHOE H3Y Ue- CoBecenona-
HHE JIMTEP aTy PhI I10 TEMAaM A 22,59 2,51 25,1
HHE
Nel -8
ITK-1 CobecenoBa- " n .
VT-1 TIK- 1 IloaroToBka K JIeKLIHAM e 2.43 0,27 2,7
MJI-2T1IK-1 IToaroToBka K Ip aKTHY €- CobecenjoBa- 243 0.27 27
CKHM 3aHsATHAM HHE
IToaroToBka K KOHTPOJIb- CobecenoBa- 9 I 10
Hoii paboTe HHE
Hroro: 66,15 7,35 36,45
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KDHTPDJ]I:HI:IE TOYKH H BHIbBI OTUETHOCTH IIO HHM

No BHa neAaTenpHOCTH CTYIEHTOB CpokH KonHuecTBobOa
/n BBITTOJIHEHHA JLIIOB
J cemecTp
1. [IpaxTHueckoe 3aHATHE Ne | 6 HerenA 25
2, [IpakTHueckoe 3aHATHE No 5 10 Hememna 15
3. [IpakTHueckoe 3aHATHE No 8 20 Hegena 15
Hroro 55

MakcHMalIbHO BO3MOKHBIH 0asl1 3a Bech TeKyIIHI KoHTpoabh MakcHMaIbHO BO3MOXKHBIE Oast 3a Bech TEKY -
IIHI KOHTPOJIb VCTaHABIIHBAETCA paBHBIM 35, TeKyilee KOHTPOJbHOE MEP OMPHATHE CYHTAETCA COaHHBIM, €CIIH CTYIEHT
T1OJIy YHIT 3a Hero He MeHee 60% OT Y cTaHOBJIEHHOrO 71 3TOT0 KOHTP 0JIs1 MaKcHMalbHoro Oansa. PeliTHHroBbIH Oan,
BbICTABIIAEMBII CTYZEHTY 3a TEKYI[€e KOHTPOJbHOE MEPOIMPHATHE, C/IaHHOE CTYJEHTOM B Y CTaHOBJIEHHBIE IpahHKOM

KOHTPOJIbHBIX MEPOIIPHATHIL CPOKH, OIIpeeNAeTCA CJIEAy IOIHM 00pa3oM:

YPOBEHD BHITIOHEHH I KOHTPOIBHOI'O PeitruHTOBEIHN 6a101 (B % OT MaKCHMAaJIbBHOTO Gall-
3a[aHHS Ja 3a KOHTPOJIbHOE 3a[aHHE )
OTIIMYHBIH 100
XOpOoImi 30
Y IOBJIETBOPHT EJILHBII 60
HeynoBIeTBOPHTEIIbHEII 0
NOKYMEHT NOANMCAH
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MeTOoaHYe CKHe PEROMEHTAIIHH ITO HIVUEHHI) TEOPETHUECCKOI'O MATEPHAJIA

CamocTosTenbHaa paboTa CTyJleHTa HauHHAeTcA ¢ BHHUMATEJIbHOr0 03HAKOMIIEHH: ¢ cojiepskaHHeM y4eOHoro
Kypca.

I3y ueHHe Ka/k ol TeMbl cJe/ly €T HaYHHATh ¢ BHHMATEJIbHOI0 03HaKOMIIeHHA ¢ HabopoM BorpocoB. OHH OpH-
EHTHPY 10T CTyJI€HTa, MOKa3bIBAKOT, YTO OH JIOJDKEH 3HATh 10 JaHHOH Teme. Borpock! TeMbl Kak Obl HAaKJIaZbIBalOTCA Ha
COOTBETCTBYIOIIYIO I'TaBy H30p aHHoro yueOHHKa HiIH yuedHoro rocodHa. B HTore no/okHO ObITh ACHBIM, KaKHe BOITP O-
Chbl TeMbI YueOHOro Kypca H ¢ Kakoil Iy OHHOH pacKpbIThl B KOHKP €THOM yueOHOM MaTepHalle, a KakHe BooOIIe oIy -
meHbl. TpeOdyeTca TBOp UecKoe OTHOII €HHE H K caMOMY COJiepKaHHIO JHCIHIUTHHB.

Boripockl, cOCTAaBIAIOIIHE €€ coflepsKaHHe, 00J1a/ialoT pa3HOH cTerneHblo BaKHOCTH. EcTh BOIIP OChI, BBITTOJIHS-
romMe (yHKIHIO JOTHYeCKOH CBA3KH Coiep:KaHHA TeMbl H BCEro Kypca, HMEKTCS BOIPOChI OMMHCATEILHOTO HJIH pPa3b-
SICHHTEJIBHOr O XapaKTepa, a TakKe HCTOPHYECKOro SKCKypca B 001acTh H3y4yaeMoH JHCLIHIUTHHLI. Bee 3TH BOMpockl He
COCTaBIAKT CYTH ITOHATHIHOIO, KOHLIEITY alIbHOrO ¢ oJiepKaHHA TeMbl, HO HEOOXOJHMbI /1A LIEJIOCTHOIO BOCIIPHATHA
H3V4YaEeMBIX ITpoOIem.

I3y yaemas JHCLIMIUIHHA HMeeT CBOH KaTeropHalbHO-TTIOHATHIHEGIH arriapaT. HayuHbie roHATHA — 3TO Ta Oa-
3a, Ha KOTOPOH CTPOHTCA Kaxkasd Hayka. I[IoHATHA — y3/10BbI€, OMOpPHbBIE ITyHKThI KaK HAy4YHOro, TaK H yueOHOTIo I1o-
3HaHHA, JOrHYECKHE CTYTIEHH JBHKEHHA B yueOe OT MPOCTOro K CJI0KHOMY, OT ABJEHHA K CYIIHOCTH. be3 AcHoro ro-
HHMaHHA TIOHATHH ydeOa KpaiiHe 3aTpyaHAETCA, a cofepsKaHHe IPHOOpeTeHHbIX 3HAHHI CTaHOBHTCA TY CKJIBIM, pac-
LTI BYATHIM.

CTyZeHT NOJLKEH TOHHMAaTh, YTO CaMOCTOATENBHOE OBIaJeHHE 3HAHHAMH ABJIAETCA ITTaBHBLIM, OITpEessio-
IHM. Bricias mKona co3gaeT AJ1A 3TOro HeoOdXoHMbIE YCII0BHA, IMOMOTAET OVAVIIEMY BbICOKOKBATH(HIHP OBaHHOMY
CIIELIHATIHCTY OBJIAZIETh TEXHOJIOTHEH caMOCTOATEIBHOIO TP OH3BO/ICTBA 3HAHHIA.

B camocToATEnbHOI padoTe cTyAeHTaM MPHXOAHTCA HCII0JIb30BaTh JHTEPATYPyY Pa3HYHBIX BHIOB: ITEPBOHC-
TOYHHKH, MoHOTpadHH, HayuHble cOOpHHKH, XpecToMaTHH, YUeOHHKH, yueOHbIe rocodHs, KypHaibl H ap. H3yueHHe
Kypca IIpeAriojaaraeT 3HaKOMCTBO CTyJIEHTOB ¢ OONbIIHM 00beMOM Hay YHOIH H y4eOHOH THTepaTypel, YTO, B CBOIO OUe-
p €/1b, ITOPOKAAaeT HEOOXOHMOCTE BhIPa0OTKH Y HHX paLlHOHAJIbHO-KPHTHYECKOTO IMOAX0/a K H3Y4aEMbIM HCTOYHHKAM.

YTto0bl HE «YTOHYTH» B OrPOMHOM 00BEME pEKOMEHJOBAHHBLIX €My 1A H3YYeHHA HCTOYHHKOB, CTYJEHT,
TP €J1€ BCET0, JIOJDKEH HAyYHThLCA [P aBHIBHO HX YHTaTh. [IpaBHIBHOE YTEHHE PEKOMEH/[0BAaHHbIX HCTOUYHHKOB ITPE]T-
roJiaraeT cJjejoBaHHEe HECKOJIBKHM HECJIOAKHBIM, HO BEChMA IT0JIE3HBIM TP aBHIIAM.

IIpenBapHTENbHBIA MPOCMOTP KHHIH BKJIIOYAeT O3HAKOMIIEHHE ¢ THTYJIBHBIM JHCTOM KHHIH, aHHOTaLHeH,
Ip €THCIIOBHEM, ormaBiieHHeM. IIpH 03HaKOMIIEHHH ¢ OIVIaBJIEHHEM HeoOXOQHMO BBIJIEJIHTh pasflelibl, IT1aBbl, Maparpa-
(bBI, MPEJICTABIAONHE A Bac HHTepec, Oerno Hx MpocMOTPETh, HAHTH MecTa, OTHOCAL[HecA K TeMe (ad3aLpl, cTpaHH-
LibI, Maparpadsl), H MO3HAKOMHTLCA ¢ HHMH B 00I[HX dYepTax.

HayuHble HM3jaHHA COITp OBOMJIAIOTCA Pa3IHYHbIMH BCITOMOTATEILHBIMH MaTepHalaMH — Hay4HbIM armiapa-
TOM, ITOATOMY BaKHO 3HaTh, H3 KAKHX OCHOBHBIX 3JIEMEHTOB OH COCTOHT, KAKOBbI €0 (PyHKI [HH.

3HAKOMCTBO ¢ KHHIOH JIy4llle BCEro Ha4YMHATh ¢ H3YYeHHA aHHOTAL[HH — KpaTKOH XapaKTepHCTHKH KHHIH,
packphiBalolield ee cojiep:kaHHe, HeHHYI0, TEMaTHYECKYI0 H JKaHPOBYIO HarlpaBJIeHHOCTh, CBeJleHHA 00 aBToOpe,

Ha3Ha4iCHIHC H PV ITIC ocoDEeHHOCTH. A.HHDT'E]L[[—IH IMoMoracT COCTAaBHTE IpCOBapHTCIIBHOC MHCHHC O KHHIC.

T e e - )
NOKYMEFT HORMIAGAT ITeNbHAA CTaThsA, B KOTOPOI AaeTcs OLlEHKA COfepikKa

] SMNEKTPOHHOW NOLANMCHIO 1H(pOPMALIHA 0 AH3HEHHOI H TBopueckoi GHorpadHH
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pHH H T.71. BoT noyemMy 3HaKOMCTBO ¢ BCTYITHTEIBHOH cTaThe MpeJicTaBIAeTCA 0UeHb BayKHBIM: OHO IMOMOTraeT CTy/]eH-
TY COPHEHTHPOBAThLCA B TEKCTE padoThl, 00paTHTh BHHMaHHE Ha €€ HaHOoJIee 11eHHbI€ H BayKHbIE P a3/lelbl.

Toii e LieIH coleficTBYET 3HaKOMCTBO ¢ OrJIaBIE€HHEM, Ip €JHCI0BHEM, ITocaecioBHeM. BecbMa I101€3HBIMH
3JIEMEHTaMH Hay YHOI'O armiapaTa ABIAKTCA CHOCKH, KOMMEHTapHH, TaOaHLpI, rpa)HKH, CITHCKH JIHTepaTypbl. OHH He
TOJIbKO HILTIOCTPHPYIOT OTIENIbHbIE ITOJ0KEHHA KHHIH HIH CTaThH, HO H caMH 1Mo cebe ABIAITCA JOIOIHHTEIBHbIM
HCTOYHHKOM HH(pOpMaLHH JJ1A YHTATEJIA.

EcmH yuTaTens 3aHHTepecoBala Kakasg-TO BbICKa3aHHas aBTOPOM MbICIb, HE Halle/Ias rmoapoOHoro ocpele-
HHA B JaHHOM HCTOYHHKE, OH MOKeT 00paTHThCA K TEKCTY HCTOYHHKA, VIIOMHHAEMOI0 B CHOCKE, JTHOO K HCTOYHHKY,
KOTOPbIH OH MOKET HAaliTH B CITHCKE JIHTEPATY Pbl, P €KOMEHJ0BaHHOH aBTOP OM J1JI1 CAMOC TOATEIBHOTO H3YYeHH .

Cy1iecTBYeT HECKONBKO (pOpM BeeHHsA 3armHcer:

— 1u1aH (MpocToil H pa3BepHyThIH) — HaHOoJIee KpaTKas (popMa 3armicH MPOYHTAHHOrO, TMpeJICTaBIAIIad
co0oii repeueHb BOIIPOCOB, paccMaTpHBAeMbIX B KHHI€ HIH cTaThe. Pa3BepHyThIi IL1aH IpecTaBiaeT coboi Oonee
IoJip 0OHY IO 3armHCeh TP OYHTAHHOIO, ¢ JeTalH3ale OTeNnbHbIX IMOJT0KEeHHH H BhIBOJOB, ¢ BBIIMHCKOM IHTAT, CTaTH-
CTHYECKHX JaHHBIX H T.J. Pa3BepHyThIi IU1aH — HEOLIEHHMbIH MOMOIIHHK IMPH BBICTYTUIEHHH C JOKJIaZ0M Ha KOHKp €T-
HY 10 TEMY Ha CEMHHap €, KOH( epeHLIHH;

— T€3HCbl — KpaTKO c(opMyHpoBaHHbIE IMTOJIOKEHHA, OCHOBHBIE T10JI0KEHHA KHHIH, cTaThH. Kak rpasiio,
TE€3HChI COCTABJIAITCA T10CJIE TP €BAPHTEILHOr0 3HAKOMCTBA ¢ TEKCTOM HCTOYHHKA, [IPH €ro MOBTOPHOM I OUTEHHH.
OHH MMOMOTaloT 3allOMHHTh H CHCTEMATH3Hp 0BaTh HH(Op MaLHIO.

CocTaBJI€HHE KOHCITEKTOB

Bompmy posib B YCBOEHHH H ITOBTOPEHHH TP OHAEHHOr0 MaTepHalia HrpaeT XOPOIIHIH KOHCIIEKT, cofepika-
IHIT 0CHOBHBIE HIEH MPOYHTAHHOI0 B YU€OHHKE H Y CJIbIIIAHHOIO B JIEKITHH. KOHCITEKT — 3TO, 1Mo CyI[ecTBY, Halpo-
COK, pa3BepHYThIH IUTaH CBA3HOrO pacckasa 1o 0CHOBHBIM BOIIPOCAM TEMBL.

B Kakoi-TO Mepe KOHCIEKT paccuHTaH (B 3aBHCHMOCTH OT HHAHBHJY aJIbHBIX 0C0O€HHOCTEH CTyJieHTa) He
TOJILKO Ha HHTEJJIEKTYaIbHY 0 H SMOLIHOHAIBHY 10, HO H Ha 3pHTENBHY 10 MaMATh, MTPHYEM TeKCT KOHCITEKTa HEpeaKo
ac COLIHHPY €TCA €Ile H ¢ TeKCTOM YueOHHKa HIH 3alHcbio JeKIHH. [loaToMy Jerde 3arioMHHaeTCA CofepicaHHe KOH-
CIIEKTOB, HarTHc aHHbIX pa300puHBO, ¢ MOJYEPKHBaHHEM HIIH BhIJIEIEHHEM P a3p AAKOH KITI0YEBbIX CJI0OB H (ppas.

CaMOCTOATENEHO H3YUe€HHbIE TEMBI IIPEOOCTABIAIOTCA IperoaBaTeno B (pOpME KOHCIIEKTa, 10 KOTOPOMY

IPOHCXOOHT CDﬁECEﬂDEHHHE. TED[]ETH‘IECI{HE TEMEBI KypcCa (DT,I[E:.]'ILHLIE EDI'I[]DCLI), BEIHOCHMEBIC Hda CAMOCTOATCIIBHOEC

H3IVUCHHC, IIPpCCTaBIICHbI HILKC,
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