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Lenp u 3a1aun U3y4eHUs TUCLIUIUIMHBI

O6opynoBaHue U MaTepUabI

HanmeHnoBaHue npakTHYECKUX paboOT

Copep:xaHue MpakTUIECKUX padoT

[Tpaktrueckas padora Nel VcioBHble rpadudeckue 0003HAUYCHHS Ha DIICKTPH-
YECKUX CXeMax.

[IpakTuyeckas padora Ne2 HopmaTuBHBIE JOKYMEHTHI I CTAHIAPTHI 110 OPOPM-
JICHUIO 3JIEKTPO3HEPTrEeTUUECKUX CXEM.

[IpakTuueckas pabora Ne3 M3yueHue BUAOB IIMEKTPUUECKUX CXEM.
[Ipaktuueckas padora Ne4 M3yueHue OCHOBHOTO 3JEKTPOOOOPYAOBAHUS IMOJ-
CTaHLIUHU.

[Ipaktuueckas padora Ne5 M3ydyeHune cxeM KOMIUIEKTHBIX TpaHC(HOPMATOPHBIX
MOACTAHIINH.

[IpakTuueckas padora Ne6 M3ydeHne cxeM KOMIUIEKTHBIX paCIpeaeIuTeIbHbIX
YCTPOMCTB.

[IpakTuyeckas paborta Ne7 M3ydeHue s/IeKTPOTEXHUUECKUX H3AEIMHA U 3IIEK-
TpoOOOpYIOBaHUS.

[IpakTnueckast pabora Ne§ Cxembl 371€KTPOCHAOKEHUST MPOMBIIIIEHHBIX TPE.-
MPUSATUN.

ITpakTuyeckas pabota Ne9 Cxembl 371€KTpOCHAOXKEHHUS TOPOJICKOM dIIEKTpUde-
CKOH CeTH.

YyebHo-MeToanYeCcK0oe U MHPOPMAIIMOHHOE 00eCcTIeYeHre JUCITUTITHBI
[TepeyeHb OCHOBHOM U JOMOJHUTEIIBHON JIUTEPATYPhl, HEOOXOAMMOM JJIsT OCBO-
€HUS JUCHUTIIMHBI

IlepeyeHp yueOHO-METOIUYECKOTO OOECIIEYEHUS CaMOCTOSTENbHON pabOThI
00yJaroIuXcs MO JTUCITUTIIINHE

[lepeuens pecypcoB HMH(OPMALMOHHO-TEIEKOMMYHUKAIMOHHON ceTn MHTep-
HET, HEOOXOAUMBIX JUIsI OCBOSHHSI TUCIIUILIMHBI

[Ipunoxenue

Crp.



BBeneunue

[IpakTryeckne 3aHATHA CO3JAIOT ONTUMAIIbHBIC NTUAAKTUYECKHE YCIOBUS UIS JEATENb-
HOCTHOI'O OCBOEHHUS CTYAECHTaMM COJEpPXAaHUSA U METOJOJOIMH U3ydyaeMON JUCHMILIMHLL. [Ipak-
TUYECKUE 3aHATHS 3aHUMAIOT MPEUMYIIECTBEHHOE MECTO NP M3Y4YE€HUH 00IenpodeccuoHa b-
HBIX ¥ TPO(ECCUOHANBHBIX TUCUUIUIMH. [IpakTuueckue 3aHsATHS MPOBOJATCS C LIEIbIO BRIPadOT-
KM MPAKTHYECKUX YMEHUH U MpUOOpeTeHHs] HABBHIKOB B PELICHUM 3a]a4, OTPabOTKH yIpa)KHe-
HUH, BBIOJIHEHUH YepTeKell, IPOU3BOACTBE PAacU€TOB U T.II.

Iesnbro NpakTUYECKUX 3aHATUH sBseTcs (OPMUPOBAHHUE MPAKTUUYECKUX YMEHUHN — Mpo-
(eccnoHaIbHBIX (BBIIOJIHATH ONpPEACIEHHbIE CHCTBUSA, ONlepaliii, HEOOXOAUMBbIE B MOCIIEAYHO-
eM B Mpo(hecCHOHAIBHON IEATETFHOCTH) WM YIeOHBIX, HEOOXOMMBIX B MOCIEAYIOMEH yueo-
HOU JEATEIBHOCTH 10 00IenpoecCHOHATBHBIM U TPOPECCHOHATBHBIM TUCIUILTHHAM.

bubnuorpaduyeckuii CUCOK CONEPKUT CBEJCHHS O CIPABOYHOU JIMTEpaType U JIOIMOJI-

HUTCIBbHBIX U3JaHUAX, HCO6XO,I[I/IMBIX JJIA YFHY6HCHHOFO HU3YUCHUA OTHCJIbHBIX BOIIPOCOB.



1. lensb u 3a0auu uzyuenus OucyunIuHbl

Lenbp u3yyeHuss AMCUMIUIMHBI COCTOMT B IOJYYEHMM 3HAHUI O IPOEKTHO- HCCIEN0Ba-
TEIbCKOU JIEATEIBHOCTH B 00JIACTH 3JIEKTPOIHEPTETHKU

3aayamMul TUCHUIUIUHBI SIBISIFOTCS:

— M3Y4YEHHME NPUHLUIIOB PabOTHl OCHOBHOI'O 3JIEKTPOIHEPTETUUECKOI0 000PYIOBaHUS —
U3y4eHHE OCHOB MPOCKTHPOBAHUS M UCCIEIOBAHUSA B 00JACTU DJIEKTPOIHEPTETUKH; — OCBOCHHE
MPaBUJI Pa3pabOTKU CXEMHBIX PEUICHHUH U YTEHHUS JIEKTPUUECKUX CXEM U YepTEexKeil;

— HM3y4YeHHE HOPMATHBHBIX JTOKYMEHTOB U CTaHIAPTOB ISl Pa3pabOTKH AJIEKTPUUYECKUX

CXEM

2. Obopyoosanue u mamepuani

AnmnapaTrHble cpeicTBa: IEPEHOCHON HOYTOYK, IPOEKTOP, JOCKa MAarHUTHO-MapKepHasl.
VYyeOHast ayauTopus AJis MPOBEAEHUS YUEOHBbIX 3aHATHUI, OCHalleHa 00Opy/lI0BaHUEM U

TCXHUYCCKUMU CPCACTBAMU O6y‘~ICHI/I$I.

3. Haumenosanue npakmuueckux paoom
Jl1g cTyIeHTOB 3a04HON (POpMBI 00yUEHUS IPEYCMOTPEHBI CIEAYIOLINE TPAKTUYECKUE
paGotsr: [IpakTrueckas padota Nel. YcnoBHble rpadguueckue 06003HaueHUS HA IIEKTPUUYECKUX

CXCMax. HpaKTI/I‘leCKaH pa60Ta N4, I/IzyquHe OCHOBHOTI'O 3JICKTpOO60py,HOBaHI/I$I NOACTaHIINH.

N3 Hux npakruue-
HaumenoBanue TemM IUCIUIUIMHBL, UX KpaTkoe co- | O0beM
No CKas MOJrOTOBKA,
JepKaHue 4acoB
4acoB

3 cemecTp

IIpakTnyeckas padora Nel. YcioBHble rpapuye-
CKue 0003HAa4YEHUs Ha WIEKTPUUECKUX CXEMaX.

IIpakTnyeckas padora Ne2. HopMaTuBHbIE JOKY-
2 MEHTBl U CTaHJApThl MO O(OPMIIECHHUIO 3JIEKTPO- 2
DHEPreETHUUECKUX CXEM.

IIpakTuyeckass padora Ne3. l3yueHue BUIOB

3 IIEKTPUYECKUX CXEM. 2

4 IIpakTyeckas padora Ne4. lI3yueHne ocCHOBHOTO 5
AJIEKTPOOOOPYAOBAHUS TIOICTAHIINH.

5 IIpakTyeckas padora NeS. M3yueHue cxeM KOM- 5
TJIEKTHBIX TPAaHCPOPMATOPHBIX MOJCTAHIINU.

6 IIpakTyeckas padora Ne6. MzyueHue cxeM KOM- 5
IJICKTHBIX paClpeaACIIMTCIbHBIX YCTPOUCTB.

7 IIpakTnyeckas padora Ne7. M3yuyeHue 3neKTpo- 2

TEXHUYECKUX U3JICTUI U SJIEKTPOOOOPYAOBAHUSI.




IIpakTnueckass padora Ne8. Cxembl 3JIEKTpoO-

CHA0KEHUSI IPOMBIIUIEHHBIX TPEANIPUSITHIA. 2

IpakTnueckass padora Ne9. Cxembl 3IeKTpo- 2
CHA0KEHUS TOPOJCKOM JEKTPUUECKOM CETH.

Hroro 3a 3cemectp: 18

Hroro: 18




4. Cooeprcanue npakmuueckux paoom
Ilpakmuueckaa paboma Nel. Ycnoenwvie cpagpuueckue 0003nauenus Ha sneKmpuue-

CKUX cxemax.

Heﬂb.' 3aKJrroyaeTcs B 03HAKOMIICHUHM C OCHOBHBIMHU YCIIOBHBIMHA Fpa(l)I/I‘ICCKI/IMI/I 0003Ha-

YCHUAMU HA JJICKTPUICCKUX CXCMaAX.

Ocnoevl meopuu:

DNEKTPOMarHuTHOE YCTPOWCTBO € MPOUCXOJSALIMMU B HEM U B OKPYXalOLIEM €ro Ipo-
CTpaHCTBE (U3NYECKUMHU TPOIECCAMH Ha MPAKTHKE 3aMEHSIOT HEKOTOPBIM PacueTHBIM SKBHBA-
JIEHTOM — JJIEKTPUYECKON LIETBIO.

OnexkTpuueckas LENb — 3TO COECOUHEHHBIE IPYr C APYTOM HMCTOYHMK 3JIEKTPUUECKON
SHEPTUU M Harpyska, Mo KOTOPBIM MPOTEKAET JIEKTPUUECKU TOK. I'paduueckoe m3obpaxeHue
AIEKTPUYECKOM LIETH C IIOMOIIBIO YCIOBHBIX 3HAKOB HA3BIBAIOT MIEKTPUUYECKON CXEMOM.

JUid cocTaBiIEHUS M YTEHUS DJIEKTPUUECKUX CXEM MPOCKTUPYEMBIX M IKCILTyaTUPYEMBIX
3JIEKTPOYCTAaHOBOK HEOOXOJIUMBI 3HAHMS €IMHOW CHCTEMBbl KOHCTPYKTOPCKOH JTOKYyMEHTalluu
(ECKJ]) u cBenenus 00 yCIOBHBIX TpaguuecKUX OOO3HAYCHHUS DJICKTPUUYECKHUX MPHOOPOB U
YCTPOMCTB.

IIpaBuia BbIMoONIHEHUS U ycloBHbIE 0003HaueHus (YI'O) Ha HOpMaAJIBHBIX SJEKTPUUECKUX
CXEMax:

1) Ha cxeme nomxHbl ObITh n300pakeHbl YI'O 371€MEHTOB CXEMBbl U JIMHUM 3JIeKTpUye-
CKHUX CBA3EU MEXKIY HUM:

— reHepaTopbl, CHHXPOHHBIE KOMIIEHCATOPbI;

— aBTOTpaHc(hOpMaTOpbl, TpaHcHopMaTopsl (B TOM UHUCIIe pe3epBHBIE (a3bl, TpaHCHOp-
MaTopbl COOCTBEHHBIX HYK[), TJMHEHHBIE PETYIMPOBOYHbIE TpaHC(HOPMATOPHI, TpaHCHOPMATOPHI
HANpPSDKEHUST U3MEPUTEIbHBIE, BBIHOCHBIE TPaHC(HOPMATOPHI TOKA, KAaTYIIKU UHIYKTUBHOCTH U
T.J.;

— peaKTOphl HIYHTUPYIOLIUE, PEAKTOPbl TOKOOTPAHUYUBAIOLINE, PEAKTOPHI Tyroracsiiue,
6arapen KOHJIEHCATOPOB, OTPAHUYMTENN EPEHANPSKECHUH, pa3psIHUKY;

— cuctembl (COOpHBIX) MHKH (paboune, 00XOIHBIE), CEKLIUU (CUCTEM COOPHBIX) IIWH, 32
uckirouenrem muH 0,4 kB 1 Hke, HE00X0IMMOCTh H300paKEHUS KOTOPBIX OMPEICIISIETCS IKC-
IJIyaTUPYIOLIEH OpraHu3aluei;

— KOMMYTAllUOHHBIE YCTPONCTBA: BBIKIKOYATEIHN, PA3beIUHUTENN, OTAEIUTEIN, KOPOTKO-

3aMBIKATCIIN, 3a3CMIIAIOIUE PA3BECAUHUTEIIN, IIPEAJOXPAHUTCIIN,



— yuactku JIDII B mpenenax o0beKTa SJEKTPOIHEPTETHKH,

— obopynosanue JIDII, npucoenquneHHoe (B TOM 4Hclie 0€3 KOMMYTAI[MOHHBIX arlapa-
TOB) K JIMHUM DJIEKTPOIEpeay B Mpeenax 00beKTa 3JIEKTPOIHEPreTUKH (BBICOKOYACTOTHBIC
3arpaJiuTeNy, KOHJEHCATOPBI CBSI3U U T.I1.);

— 000pyI0BaHME CXEM IIABKU TOJIOJNIENA;

— UHBEPTOP-BBIIPSIMHUTENb Mepeadu (BCTAaBKM) MOCTOSHHOTO TOKA.

2) B3aumHOE€ pacIoyOKEHHE paclpeleUTENbHbIX YCTPOMCTB BBICIIETO U CPEIHErO
KJIaCCOB HAIPSDKEHUSI HAa CXeMe, KaK MPaBUIIO, JODKHO COOTBETCTBOBATh UX JIEHCTBUTEIBHOMY
pa3sMEIECHUIO Ha 00BEKTE 3JIEKTPOIHEPTEeTUKH (COIJIACHO BUAY CBEPXY).

I'paduueckoe n300pakeHne pacrpeaeuTeIbHOTO YCTPOUCTBA BBICIIETO Kilacca Harmpsi-
JKEHHS CJIEIyeT pacroyiaratb B BEpXHEH U, KaK MPaBHIIO, JIEBOI YaCTH CXEMBI.

YepenoBaHue s4YeeK paclpeesIuTeNIbHOTO YCTPOWCTBA HA CXEME JIOJDKHO COOTBETCTBO-
BaTh UX JICHCTBUTEIBHOMY Pa3MEIIECHUIO HA OOBEKTE 3IEKTPOIHEPIETUKH.

3) YI'O 31eMeHTOB CXEMBbI U JIMHUU 3JEKTPUUECKON CBSI3U MEXIY HUMH JOJIKHBI BbI-
MOJTHATHCS I[BETOM, COOTBETCTBYIOIIMM KJIACCy HANpPsDKEHUS, HA KOTOPOM pabOTaeT COOTBET-
CTByOLIEe 000pyIOBaHHE OOBEKTA AIECKTPOIHEPIeTHKH (CM. TadbauLbI 1, 2).

CrannaptHele OykBeHHblE U Trpaduueckue 0003HAUCHMsI OTIENBHBIX JIEMEHTOB CXEM
AIIEKTPUUYECKUX COCTUHEHUN U MX Pa3Mephl B IPUHIUIAAIBHBIX CXeMaX, a TAK)KE N300pakeHUs

3THUX DJIEMEHTOB B MacIITaoe.

ByKBeHHEIE I'padudaeckue 0603HAYCHAA H Pa3MeEpHI
HanmMeHOBaHHE 0003HAYCHHA
1 2 3
JIMHHA STeKTPHISCKOH CBA3H WIH IIPOBOJ, obmee W Tormaia 1
0003HaYCHHE
JIMEEA 37eKTpollepe adH MOCTOAHHOTO TOKA W 1750 kB
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B) HHTETDHPYIOTITHE Wh
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BuyTtpH obmero o6o3HaIeHHA MOTYT OBITH BITHCAHBI
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a) aMIrepMeTp A, PA
0) BOIBTMETD V, PV
B) BATTMETD W, PW
T') BApMeTp Var, PVA
) CYEeTYHK AKTHBHOH SHEPTHH Wh, PT
e) CUeTYHK PeaKTHBHOH 3HEePTHH Varh, Pk
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I'padmueckoe 0b603HaUEHNE OOBEKTOB HA CXEMaX M IIaHax
OB6ozHageHHe 00BEKTA
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1 2 3 4
OG6o3HaYeHHE 3IEKTPOCTAHIHH ¢ YKA3aHHEM HX KOHCTPYKTHEHOTO
HCIIOTHEHHS!
a) YCTAHOBKA OTKPBITAA |
_ P P
6) ycTaHOBKA 3aKphITas po
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— =3
B) yCTAHOBKA MepeIBHKHAL P
oo LBl
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N
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6) yCTaHOBKA 3aKphITas OO
AY s
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Tabnuua 1 L[BeToBOE NCIIOTHEHNE KIIACCOB HATPSIKCHUS

CnexkTpanbHble
Knacc HanpsxeHHs HauMeHoBaHHe UBETa cocTasnawme useta Mpumep uBeTa
{useToras moaens RGB)
1150 xB CupeHesbiit 205:138:255
800 kB
TeMHO-CUHUA 0:0:168
750 kB
500 kB KpacHbin 213:0:0
400 B Opanxesbin 255:100:30
330 kB 3eneHoin 0:170:0
220 kB Xento-3enexbii 181:181:0
150 kB Xaku 170:150:0
110 kB lonyGoi 0:153:255
60 kB INunosbii 255:51:204
35«B Kopuysesuiit 102:51:0
20 kB - 9.
T Apxo-chuoneTossin 160:32:240
10 kB PuoneToBbin 102:0:204
g & TemHo-2eneHbIn 0:102:0
kB
Huxe 3 kB Cepbliit 127:127:127
CnexTpancHsie
Knacc HanpaxeHua HamMmeHoBaHue useTa COCTaBnAwLLME UseTa Mpuep uBeTa
(usetoBas moaens RGB)
27 kB - £
24 kB Kopu4Hesbin 102:51:0
21 kB
20 B OpaHxeBbint 255:100:30
18 B
15,75 xB T r4s
13.8 kB Nvunosbin 255:51:204
10,5 kB DuoneToBbLIN 102:0:204
6,3 kB - oy
3.15 1B TemHo-3enexbin 0:102:0
Hwke 3,15 xB Cepblit 127:127:127

TpeboBanus K BBITOJTHEHUIO OTACIBHBIX YI'O 371€MEHTOB HOPMAJIbHOM AIEKTPUUYECKOM

CXCMbI

1. YI'O JIDII nomxHBI O0TOOpa)XaThCsl YTOJIIEHHBIMU JIMHUSMH DJIEKTPUUYECKON CBSI3U

(I[BYKpaTHOG WA OOoJbIIICe YBCIUYCHUC TOJIIUHLBI 1TO OTHOIICHHUIO K JIMHUAM, KOTOPBIMH BbI-

noHstoTes YI'O 251eMEeHTOB CXeMBI).

2. He nomyckaeTcst moBOpaunBaTh U 0TOOpaxkaTh 3epKaJIbHO Ha HOpMalibHOU cxeme YI'O

TeHEpaTOPOB, aBTOTPAHCPOPMATOPOB, TPaHCHOPMATOPOB (KpoMe TpaHCHOPMATOpOB COOCTBEH-

HBIX HYX]).

14



3. BO3MOXXHOCTB perympoBaHusi Ha 000pyI0BaHUH HEOOXOAUMO OTOOpaXaTh CTPEITKOM
gyepHoro npera B coorBercTBuu ¢ ['OCT 2.721 (cm. pucynok 1). OTBoJ CBSI3M OOMOTKH CPEIHETO
HANPSDKEHUST aBTOTPaHCHOPMATOPOB JTOMYCTUMO H300pakaTh KaK CO CTOPOHBI KacaHWS JYTH,

TaK U C MPOTUBOIIOJIOXHON CTOPOHBI (CM. PUCYHOK?2).

Pucynok 1

Pucynok 2
Kaxnas oOMoTka aBTOTpaHchopMaTopa U TpaHchopMaTopa JOJKHA BBIMOIHITHCS 1IBE-
TOM, COOTBETCTBYIOIIMM KJIACCy HANpPsDKEHUS, Ha KOTOPBIM OHa BBIMOJIHEHA (CM. PUCYHOK 3).
Crioco6b! coeiMHeHUs1 0OMOTOK JIOJKHBI OTOOpaXaTbCsi CHMBOJIAMH YEPHOTO I[BETa BHYTPHU 00-

MoTOK B cootBeTcTBUH ¢ ['OCT 2.721 (cM. pucyHok4)

Pucynok 3
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Pucynoxk 4

5 . YT'O cucrem, ceknuii (COOpPHBIX) IIMH JODKHBI 3aJIUBATHCS IIBETOM, COOTBETCTBYIO-
IIUM KJIACCy HANPSKEHUS, Ha KOTOPBI OHU BBITIOJHEHBI.
ToUYKkM SJEKTPUUYECKOTO COCIUHEHHs [JIsi 00O03HAYEHUS OTBOJOB (OTMAEK) OT IIMHBI

HEOOXOUMO BBITIONHSATH 3ATMBKOM 0€10r0 I[BeTa (CM. pUCYHOK 5).

Pucynok 5
6. JleficTBUTENbHbIE TOJOXKEHUSI KOMMYTAIIMOHHBIX YCTPOMCTB JOJKHBI 0003HAYATHCA
IIBETOM, COOTBETCTBYIOIIUM KJIACCY HAMPSDKEHHS, Ha KOTOPOM pPabOTaeT KOMMYTAI[MOHHOE
YCTPOUCTBO. JIJIs1 HAMISAHOCTH JEHCTBUTEIbHBIE MOJOKEHNUSI KOMMYTAallHOHHBIX YCTPOMCTB J10-
nmyckaercs 0003Ha4aTh YEPHBIM I[BETOM U (WMJIM) YTONIIEHHBIMU JIMHUSAMHU (IBYKpaTHOE WU
TPEXKPATHOE YBEIMYEHHE TOJIIMHBI IO OTHOLIECHUIO K JIMHUSM, KOTOPBIMU BbINIONHSAOTCA YI'O
9J1€ MEHTOB CXEMBI) (CM. PHUCYHOK 0).

Briximrouares BKITIOUCH PaST)eI[I/IHI/ITeJ'II) B BIKJIFOUCH PaST)GJII/IHI/ITeJ'II) BKJIIOUCH

1
.

Pucynox 6

TpC6OBaHI/I}I K BBIIIOJIHEHHIO HaAIIKUCEH Ha HOPMAJIbHBIX JJICKTPHUYCCKUX CXCMaAX
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1. Ha cxemax 1OJKHBI ObITh YKa3aHbI TUCIETYEPCKUE HAaMMEHOBAHUS BCEro 000py JoBa-
Hus1, YI'O koToporo u3o0pakeHsl Ha cxeme, a Takke Beex JIOI, oTxomsmux oT 0ObeKTa IJIeK-
TPOIHEPTETUKHU.

2. Ha cxeme JOMKHBI YKa3bIBATHCS CIIENYIONINE TEXHUUECKHE XapaKTEPUCTUKHU 000pyI10-
BaHUS:

JUISl TEHEPATOPOB aKTHBHASI MOILHOCTh, B MBT;

Ui Tpanc(hopMaToOpoB U aBTOTpPaHC(HOPMATOPOB MOTHAST MOIIHOCTh, B MBA wimm kBA
JUTSL TpPaHC(OPMATOPOB U aBTOTpaHC(HOPMATOPOB MOIITHOCTHIO MeHee | MBA;

JUIS CHHXPOHHBIX KOMIIEHCATOPOB, Oarapeil KOHIIEHCATOPOB, PEAKTOPOB pPEaKTHUBHAS

MOIIIHOCTb, B MBap; y IPUCOECINHEHUI PE3EPBHBIX STYEEK HOME pa ITUX STYEEK.

ObozHaue=une
Sopma | Sopma ll

Haume=czakne

1 UWwHa

2 OTseTBnEHNE WWHbI

3 CrTBoabl (OTNAWMKK) OT WKH

4 Konuesana MydTa KaOenbHOK NUKEWKA 3MEKTPONEpEaYM

5 3aszemnedrue

6 TpadHchopMmaTop ABYXOOMOTOYHSIN

7 TpadcopMaTop ABYXOGMOTOUHBIN CO CTYNEHYETHIM
perynuposaHuem

8 TpaHchopmaTop TPEXODMOTONHLIN

9 TpadchopmaTop TPeXOOMOTOYHbIM CO CTYNEHYATEIM
perynuposaHuem

OB S ook ]
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Havmesosa=ue

CEo3=aueHne

Sopma |

Sopma |l

10

TpaHcOopMaTop ABYX00MOTOYHbIN ¢ PACLYSNSHHON

BTOPHUYHOH OOMOTKOM

11

TpancdopMaTop 43YX00MOTONHEIN ¢ PacLYEnneHH0N

BTOPKYHON OOMOTKOM M CO CTYNSHYATHIM PETYNUMPOBaHUEM

12

ABTOTpaHcpopmarop

13

ABTOTPAHCDOPMETOP CO CTYNSHYATIM PETYIMPO3aKuem

14

ABTOTPEHCPOPMETOP € TPETUYHON OSMOTKOM

15

BonbT0005a304HEMN TPAHCDOPMATOP

16

TpaHcOopMaTop TOKa ¢ OAHON BTOPWYHON 0GMOTKON

17

TpaHCMOPMETOP HANPRAEHUS M3MEPUTENEHBIN

18

TpaHCMDOPMaTOP HANPSKEHUS N3MEPUTENBHLIN C ABYMA

BTOPUYHBIMK OOMOTKaMK

18



Haume=osakne OboaHaus=ue

Popwma | Sopma ll

19 PeakTop (LWyHTUPYHLWWA, TOKOOrpaHuuMsarwnm) f

20 CpeOeHHBIN PEaKTOp (TOKOOrpaHKYMBA0LMA)

21 leHepaTop //-\

22 [Osuratens .

23 KOMNEHCETOp CUHXPOHHbIN .E .=

24 BaTapes cTaTW4ECKWUX KOHOQEHCaTOpoB I ig; ]

25 Brixnwyatens (8kn0YeH)

26 Buiknwo4dartens (OTKNOYEH)

27 BbixaTHas TeNexxa BbIKNoYaTens B pabodeM NONoXeHU

(BLIKNIOYATEND BKNKOYEH)

28

BeixaTHas Tenexxa BLIKNKYaTenA B pabodemM NoNoxKeHUd

(BBIKNIOYATEND OTKNHOYEH)

29

BrixaTHa® Tenexxa BbIKNKYETENA B PEMOHTHOM NONOXKEHNN

(BLIKNIOYATEND OTKNHOYEH)

30

BbixaTHa® Tenexxa BLIKNKYATENA B KOHTPONSHOM NONCKEHUA

(BbIKNOYATENE OTKNHOYEH)

31

PasbeauHurens (sknoueH)
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Havmesosa=ne

OEo3=auexne

Sopma | Sopma |l

PasveguHuTent (OTKNDYEH)

33

3@3SMNR0WWIA PA3BEANHNTENS (SKN0YEH)

333eMNSOWMIA PA3BLEAVHKTEND (OTKNHOYEH)

i i i

35

KopoTtko3ambixaTenb (OTKNHOYEH)

OTtgenuTens (BKN0OYEH)

37

OrgenuTens (OTENKYER)

38

ABTOMATUYSCKUI BolkNOYaTEN: (BRNOUYEH)

39

ABTOMATUHECKMN BolKNOUATENE (OTKNKHEH)

_.;'\,_

40

PesucTop

41

OrpaHuyuTEND NEPEHANPAKEHNS

PaspsaHug

43

MCcKpoBOW NPOMERYTOK

44

KoHgeHcaTop

e A e e P | e S

45

BbiCOKOYACTOTHBIN 3arpaanTeEns NUHWK SNeKTponepeaayYv

3aoanus:

3aoanue Nel

[lepeuepTuTh Hamboyee pacIpOCTPAHEHHBIC YCIOBHBIE O00O3HAYECHHUS AJIIEMEHTOB AJICK-

TPUUECKUX CXEM: BBIKJIIOYaTeNei, KOMMYTAallMOHHBIX ammapaToB, 0OMOTOK TpaHC(POPMATOPOB.

20



Haiitu B cetn UnHTepHeT ykazanusie B padore 'OCTrI Ha YI'O 351eMEHTOB 3JIEKTPOTEXHIUYECKO-

ro 00OpyI0BaHUs
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Ilpakmuueckan paooma No2. HopmamueHnvie 00KymeHmul u Cmanoapmot no ophopm-

JICHUIO ITIEKMPOIHEPZEMUUECKUX CXEM.

Ilenv: VI3yueHrne OCHOBHOW HOPMATHBHO-TEXHUYECKON JOKYMEHTAIINH, JACHUCTBYIONICH B

CHUCTEME DJICKTPOSHEPI'CTUKH.

OcHoevl meopuu:

Bce anekTposHepreTnyeckue yCTaHOBKHU JOJKHBI OBITh:

— HaJIeXHbl, J10JITOBEYHbI;

— 0€30I1acHEI;

— YIOOHBI B 9KCILTyaTaIuy;

— 9KOHOMUYHBI.

OTH YCIOBUS BBINOJHAIOTCS OJlarofaps TOMy, 4TO IPU MPOSKTHPOBAHWHU, MOHTAXKE M
HaJIQJIKe, a TaKKe MPH JaJbHEUIIeH SKCIUTyaTalliu AJIEKTPOOOOpYIOBaHUS COOIIOAAIOTCS Tpe-
0OBaHUS HOPMATUBHBIX U PEKOMEHIAINH PYKOBOISIINUX TOKYMEHTOB.

['maBHBIMM HOPMATUBHBIMU JTOKYMEHTAMH SIBIISIOTCS:

1. IIpaBuina ycrpoiicTBa snekTpoyctaHnoBok (ITYD):

a) [IpaBuna ycrpoiicTBa anekTpoycTaHoBok: Bee neiictByromue pasznenst [1YD-6 u [1YD-
7. HoBocubupck: Cub. yuus. uza-so JEAH, 2005.— 854 c.

2. CtpoutensHbie HOpMbI 1 nipaBuiia (CHull), a Takxe cBon mpasun (CII):

a) CHull 23-05-95. EcrecTBeHHOE U UCKYCCTBEHHOE OCBEIIICHUE;

6) CII31-110-2003. IIpoekTHpoBaHWE W MOHTAX JJIEKTPOYCTAHOBOK JKMIJIBIX M OOIIe-
CTBEHHBIX 3/IaHHI.

3. HaunonansHsle (rocynapctBernble) cranaapTsl OCT P —

Cuctema ceprudukanuu Perucrpa cucrem kauectBa I'occranmapra Poccum (cucrema
J0OpOBOJIBHON cepTU(PUKAINM), ITPEICTABISAET cO00H TOOPOBOIBHYIO CUCTEMY CepTU(DUKAINH,
3apETUCTPUPOBAHHYIO U MOCTPOCHHYIO B COOTBETCTBHH C JIEHCTBYIOIIMM 3aKOHOJATEIbCTBOM
Poccun. Bianensiiem nanHoi cucremsl sBisiercss Hekommepueckoe yupexaeHne «TeXHu4ecKuit
LIEHTP PErucTpa CUCTEM KadecTBa», ACHCTBYIOLIME B YCIOBHSAX NEPEXOTHOIO MEPHOLA MEXIY
I'OCT u COOTBETCTBYIOIIMX TEXHUYECKUX PETITAMEHTOB:

a) 'OCT P 56303-2014 Exqunas sHepreTuyeckasi cucTeMa M U30JIMPOBAHHO padoTaroIye
sHeprocucreMsl. OnepaTUBHO-AUCIETYEPCKOE ympasieHue. HopmallbHbIE CXEMBI 3JIEKTpHYe-
CKUX COEMHEHUH 00beKTOB sHepreTuku. O0me TpedoBaHus K rpaguueckoMy UCTIOIHEHUIO.

4. T'ocynapctBennbie cranaaptel ('OCTHhI):
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a) OCT 32144-2013. Dnexrpuueckas sHeprus. COBMECTUMOCTh TEXHUYECKUX CPEIICTB
aNieKTpoMarHuTHas. HopMbl KauecTBa 3J€KTPUUECKON SHEPTHH B CHCTEMax 3JIEKTPOCHAOKEHUS
oOuiero HazHaueHus. M.: 3a-Bo crangapros, 2014.

0) 'OCT 2.702-75. ECK/I. ITpaBua BBITOJTHEHUS CXEM;

B) 'OCT 2.709-89. ECK]I. O603HaueHus YCIOBHBIE ITPOBOJIOB U KOHTAKTHBIX COCIMHE-
HUH JIEKTPUYECKUX JIEMEHTOB, 000PYIOBaHHS U YYACTKOB IIETIEH B 3JICKTPUUECKUX CXEMaX;

r) FOCT 2.710-81. ECK/I. OGo3HaueHuss OyKBEHHO-IIU(POBBIE B JJICKTPUUECKUX CXe-
Max;

n) 'OCT 2.721-74. ECKJI. O603Ha4yeHus yciaoBHbIe Tpadrudeckue B cxemax. O0o3Haue-
HUS O0IIETO MPUMCHCHHS,

x) [OCT 21.210-2014. Cucrema npoeKTHON JOKYMEHTALUH

JUISL CTPOUTEJILCTBA. YCJOBHBIE Tpaduyeckue H300pakeHUs! DIEKTPOOOOPYIOBAHUS H
MIPOBOJIOK Ha IUIaHaX;

n) 'OCT 2.105-95. ECK/I. O6mue TpeboBaHMs K TEKCTOBBIM JIOKYMEHTAM;

k) TOCT 721-77. Cucrembl 31eKTPOCHAOKEHUS, CETH, UICTOYHHUKH, TIPeoOpa3oBaTe/Id
MIPUEMHUKH JIEKTpudeckoit sHeprur. HomunaneHbie HanpsbkeHus cBoimie 1000 B.

5. OtpacneBbie crangaptel (OCThI), ciegoBaHre KOTOPHIM 0053aTE€ILHO B COOTBETCTBY-
IOLUX OTPACIISIX U COOTBETCTBYIOLUE CTAHAPTHI OPraHU3aLUN:

a) OCT 153-00.0-001-98 TpeGoBanusi Kk 0003HAUECHHIO HOPMATHBHBIX JIOKYyMEHTOB M
TEXHUYECKUX YCIIOBHM, MOPSTIOK MX PErMCTPalud B TOIIMBHO-IHEPreTUUYECKOM KOMIUIEKCE M
T.I.

06) OCT 153-00.0-002-98 Tlopsimok pa3paOOTKH W MOCTAHOBKH HA MPOU3BOJCTBO IPO-
OYKIAW TPOW3BOICTBEHHO-TEXHHUECKOTO HA3HAYEHHS ISl TOIUIMBHO-DHEPTETUYECKOTO KOM-
TieKca u T.1.

B) CTO 56947007-29.240.30.010-2008. Cxembl NpUHLIUIHAIBHBIE JIEKTPUUYECKUE pac-
MPEAETUTENbHBIX YCTPOUCTB MOACTAHIIMI

35-750 kB. Tumnogsie pemenus. Ctargapt OAO «®CK EDCx» Ne 441 ot 20.12.2007.

r) CTO 56947007- 29.240.10.035-2009 IIpaBuna odopmiaeHUss HOPMATIbHBIX CXEM DIIEK-
TPUUYECKUX COEAMHEHUH MoACTaHIMK U rpaduyeckoro oroOpaskeHus: HH(POpMaIK TOCPEICTBOM
IIPOrpaMMHO-TEXHHYECKNX KoMiuiekcoB. Crannmapt opranmsannn OAO «DCK EDC» or
28.09.2009 Ne 398p ¢ uzmenenusmu ot 16.06.2010,mpukas Ne 423.

6. MexxoTpaciieBble IpaBuiia 1o oxpaHe Tpy/a (mpaBuia 6e30MacHOCTH) TPHU IKCIUTyaTa-
IIUH JIEKTPOYCTAHOBOK.

7. IlpaBuiia IpOTHBOIOXKAPHBIE, OXPAHbl OKPYKAKOLIEN CPEIbI U T.II.
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Kpowme storo, cymectByrotr PykoBojsiiye ykazaHusi U MaTepHuabl:

a) TI0 pacueTy TOKOB KOpoTKoro 3ambikanus (K3), BeIOOpyY, mpoBepke anmapaToB U Mpo-
BOJIHUKOB 110 ycnoBusiMm K3;

0) pyKoBOAdIIME MaTepHallbl IO BBIIIOJIHEHUIO CXEM, B KOTOPBIX yYTeHa creuuduka or-
pacieil IpOMBIIIICHHOCTH:

1) pykoBoasMii TEXHUYECKUN MaTepuan «YKa3aHUs [0 MPOEKTUPOBAHUIO YCTaHOBOK
KOMIICHCAIIMH PEAKTUBHON MOIIHOCTH B DJICKTPUYECKUX CETSIX OOLIero HazHAuYCHHs IMPOMBIII-
JeHHBIX npeanpustuiiy. PTM 36.18.32.6-92. M.: BHUIIU Tsoxnpomaiektponpoekt, 1992;

2) pyKOBOJAIIMN TEXHUYECKUH MaTepuall «YKa3aHHs [10 PacyeTy 3JEKTPUYECKUX Harpy-
30k». PTM 36.18.32.4-92. M.: BHUIIU Tspxnpomanextpornpoekt, 1992;

3) PJ] 153-34.0-15.501-00. MeTtoanyeckue yka3aHHus MO KOHTPOJIO U aHAIN3Y KauyecTBa
JJIEKTPUUECKON PHEPruu B CHCTEMax 3JeKTpocHaOkeHus oOmiero Ha3HadeHusa. Yacts 1. Kon-
TPOJIb Ka4eCcTBa 3JEKTPUUECKON SHEPTHUH.

B) UHCTPYKTUBHBIE YKa3aHHS IO IPOEKTUPOBAHUIO U MOHTAXYy, B KOTOPBIX MyOJIMKYIOTCS
MaTepuaibl JUisl IPOEKTUPOBAHUS, MOHTA)Ka U HAJIaJKH, OCBEIIAIOTCSI CMETHBIE BOIPOCHI, MPU-
BOJIATCS CBEJICHUS O O M3/IEMSX DIEKTPOTEXHUYECKUX 3aBOJIOB:

1) HHCTPYKLIKS 110 YCTPOMCTBY MOJHUE3ALIUTHI 3AaHNUN, COOPYKEHUH U MTPOMBILIUIEHHBIX

KoMMyHHUKaluil. — M.: U3natenscteo MOU, 2004. — 57 c.

3aoanus:
3aoanue Nel
O3HaKOMI/ITI>C$I B CCTU I/IHTepHeT C conepmaHHe OCHOBHBIX HOpMaTI/IBHI)IX I[OKYMGHTOB Hu

crangaptoB. [IpeacTaBuTh KpaTkoe copep:kaHue sl OOCYKICHHs B BUJIE TIPE3EHTAIUH.
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Ilpakmuueckas pavoma No3. H3zyuenue 6u0oe r1eKmpuieckux cxem.

Henv: I3yyeHne NpUHUMIIHAIBHBIX SJIEKTPUUECKUX CXEM.

OcHogvl meopuu:

DneKkTpuyeckas cxema — rpapuuecKiuii KOHCTPYKTOPCKHUN JOKYMEHT, Ha KOTOPOM IOKa-
3aHbl B BUJI€ YCJIOBHBIX M300pa)X€HUH WM 00O3HAYEHUH COCTABHbIE YAaCTH M3JEIHS U CBS3U
MEXy HUMH.

[IpyHuunuanpHas (MOJNHAsA) CXE€Ma ONpEAEseT IOJHBIM COCTaB 3JIEMEHTOB U CBS3E
MEXJly HUMH, JTaeT JETalbHOE MPEJICTaBICHUE O MpUHIUNaxX paboTel. Takue cxemsl cilykar oc-
HOBaHUEM JUIsl pa3pabOTKH JIPYTrUX KOHCTPYKTOPCKHMX JOKYMEHTOB, HAlpuUMeEp, MOHTa)KHBIX
CXEM COEJIMHEHHU U YEePTE)KEH.

OnHonmuHEeWHAs MPUHIUIIHAIBHAS CXeMa — CXeMa COeIMHEHHI, B KOTOPOl MHOTO(a3HbIe
CBSI3M TIOKA3aHbI JUISI OHOU (ha3bl.

HopmanpHast cxema 3J1eKTpUYECKUX COSAMHEHUH -

cXeMa HOpPMaJIbHOTO pekuMa paboThl MOACTAHIIMK Ha MPOJOKUTENbHBIN CPOK.

HopMmanbHbiil pexxuM paboThl MOJACTAHIMU XapaKTEPU3YETCs] COCTOSTHUEM CXEMBbl, OTBE-
Yaromuii TpeOOBaHUIO:

a) Ha/IeKHOCTH U SKOHOMUYHOCTH pabOThI 3JEKTPUUECKUX CETe;

0) 3arpy3Koi OTJEeNbHBIX €€ 3JIEMEHTOB, HE MPEBBIIIAIONIEH JOMYCTUMBIX 3HAYSHUH;

B) YPOBHSIMH HalpsDKEHUI Ha IIMHAX B MpeJieNiax 3a/JaHHbIX 3HAaYeHUH;

') MAKCUMaJIbHOM pab0TOCTIOCOOHOCTHIO CHIIOBOTO 000PY10BaHMUS;

1) paboTOCIIOCOOHOCTHIO YCTPOUCTB peNIeHHOM 3alIUThl ABTOMATHUKH.

OmnepaTuBHas cxeMa OTpaXkaeT JeHCTBUTENBHOE COCTOSIHME 000pYIOBaHMS MOACTaHIIMU
Ha KaXIbIH TEKyIUH MOMEHT BpEMEHHU.

OnepatuBHas cxema MOJCTAaHIUU IPEACTaBIseT co00i 4EPHO-0ENyl0 KOMHUI0 HOpMallb-
HOM CXeMbl IOJICTAHIINH, TO3BOJISIET OTOOPaXKaTh:

a) JEWCTBUTENHHOE MOJOXKEHWE KOMMYTALMOHHBIX ammaparoB (BBIKIIOYATENCH, pas3b-
eUHUTENCH ),

0) 3a3eMIISIOIIUX YCTPOICTB;

a) YCTPOMCTB peNeHHOM 3alUThl 1 aBTOMATUKHU

N3MeHeHns B ONIEPATUBHYIO CXEMY JOJIKHBI BHOCUTHCS HEMOCPEICTBEHHO IOCIIE MPOBE-

JACHHUA TCX W HHBIX onepaunﬁ. I[eﬁCTBHTCHLHLIC IMOJIOKCHHA KOMMYTAIIMOHHLBIX allllapaToB U
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pa3IMYHBIX YCTPOMCTB HA OTMICPATUBHOM CXEME OTPaXKarOTCS HAHECEHUEM YCIIOBHBIX 3HAKOB Psi-
JIOM C CUMBOJIAMH aIIIapaTOB WU YCTPOUCTB.
3aoanua:

3aoanue Nel

OHpeI[GJ'II/ITB Ha CXEME pI/ICYHKOBl U 2 OCHOBHBIE DJIEMEHTBHI CETH M OOO3HAYMTL HX

Ha3HA4YCHUC
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Pucynok 1 — OnHosMHeiHas cxeMa riiaBHOW moHu3uTeNnbHOU moacTanimu KTTIB-110/10
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Pucynox 2 — OgHonuHEeHaS TpUHIIMIHATBHAS cXema dJieKTpocHa0xenus 10kB mpen-

MIPUATUSA
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Ilpakmuueckasa paooma Ned. H3yuenue 0cHO8HO20 INEKMPOOHOPYOOBAHUA NOOCMAH-

uuu.

I]ens: O3HaKOMIIEHHE C OCHOBHBIM 3JIEKTPOOOOPYIOBAHUEM ITOICTAHIUH.

OcHogvl meopuu:

[Toxcrannus snekTpuyeckas ycTaHOBKa, IIpelHa3HaYeHHas 171 MpeoOpa3oBaHus U pac-
MPEJIeTICHUS FIEKTPOIHEPTUH.

B cetn mepemMeHHOro TOKa AJisi PeoOpa3oBaHUs AIIEKTPOIHEPTUU UCTIOIB3YIOTCS CHIIO-
BbIe TpaHcopmaropsl. s mpuemMa W pacupelesieHHs SJICKTPOIHEPTHH CIIYKaT pacipeaeiu-

TCIbHBIC YCTpOﬁCTBa.

Pucynok 1 Ha 3aaHeM 11aHe OTKpBITOE pacipeeIuTeIbHOe YCTPOHCTBO, Ha MepeIHEM
3/IaHKE 3aKPBITOTO paclpeAeuTeNIbHOTO yeTpoiicTBa. [{ludppamu o6o3nayenHsr: 1 mopran; 2 cu-
JI0BO# TpaHCc(hOpMaTOP; TOKOIIPOBOJI IJIS TIEPEIavH IIEKTPOIHEPTUH OT CHIIOBOTO TpaHchopMa-

TOpa B 3aKPBITOE PaCHPEACIUTENbHOE YCTPOMCTBO; 4 pa3beIUHUTEND; S5 BBIKIIOYATEIb

PacnipenenurenbHbie yCTPOMCTBA AIEKTPHUUYECKUAX MOACTAHIIMI
PacnipenenurensHbie ycTpoiicTBa ObIBAIOT OTKPBITHIE U 3aKpbIThie. OTKPBITHIE pacipe/e-

autenbHble ycrpoicTBa (OPY) pacmomaraiorcs Ha OTKPBITOM BO3IyX€ Ha CIEHUAIBHOM IUIO-
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miaaKe. 3akphIThie pacrpeaenuTeNbabie yerpoiicTBa (3PY) Haxomsarcss BHYTPH CIEIHATBHOTO
nomenieHusi.  OTKpBITBIMHM, KaK IMPaBUJIO, BBIIOJIHAIOTCS PACIpPENEIUTENbHbIE YCTPONCTBA
HanpspkeHueM 35 kB u Beime. PacnipenenurenbHbple YCTpONCTBA HalpspDKeHHEM HMke 35 kB B
OOJIBIIMHCTBE CIy4aeB 3aKpbIThie. B yCIOBUAX OTCYTCTBUS IOCTaTOYHOI'O MECTa Ul pa3Melle-
Hus OPY, Hanpumep, B TOPOJICKOM paiflOHe, WU TIPH MOBBIIICHHON 3arpsS3HEHHOCTH aTMOC(EPHI
pacipenenuTeabHble YCTpoiicTBa Ha HanpsbkeHue 35 220 kB coopykaroTcst 3aKphITHIMU.

Pacnipenenurenbabie yCTPONCTBA COCTOAT U3:

— TOKOBEIYIIUX YacTeH;

— BJIEKTPUYECKUX allapaTos;

— BCIIOMOTATEJIbHBIX YCTPOUCTB U COOPYKEHUH (34aHUM, MOPTaIOB, CTOEK, MOJHUEOTBO-
JI0B);

— YCTpOMCTB pesie HHON 3alluThl, aBTOMAaTUKU W YNPaBJICHUS, U3MEPUTENbHBIX MPHOO-
pOB.

OTKpBITBIE paclpeseauTeNbHble ycTpoiicTBa [IpenMyiiiecTBa OTKPBITBIX pacHpeesn-
TEJIbHBIX YCTPONCTB:

— JCILIEBU3HA, IIOCKOJIbKY Ul coopyxkeHus OPY He Hano cTpouTh 31aHue, a JOCTaTOYHO
HOJArOTOBUTH CHEIMATIBHYIO IJIOLIAJIKY CO CTOMKAaMU Ul YCTAaHOBKU 3JICKTPUYECKOro 000pyo-
BaHUs, IOpTaJlaMu (CrielraibHBIMU OTIOPAMU), MOJTHUEOTBOAAMY;

— Ha OTKPBITOH TUIONIA/IKE JIETKO HAOII0aTh 32 000PYy/I0BaHUEM;

— s coopyxkenue OPY u MoHTaxa oOopynoBaHus mo cpaBHeHHio ¢ 3PY Tpebyercs
MEHBIIIE BPEMEHH;

—Ha OPY nerue BbIIIOJIHUTH PEKOHCTPYKILINIO WU PACHIMPUTH €T0.

Henocratku OPVY:

— 000py10BaHME JTOJKHO OBITH CIIEIUATIBHOTO MCIIOJHEHHS Ul HapyXHOW YCTaHOBKH C
3alIUTON OT aTMOC(EPHBIX OCA/IKOB, 3albUICHNUS, 3aTPs3HEHMs], KOJIeOaHUH TeMIepaTypbl, UMETh
CHelralIbHbIe YIUIOTHEHUS JIUIsl IPEJOTBPAIleHUs [TOTalaHus B HETO BJIAry;

— HeyZ0OCTBO BBIIIOJHEHUS padOT 3UMOM, TPU HEOIArONPUSATHOM MOTO/IE;

— OPY 3anumarot 60Jb11yI0 U106, YeM 3PY.
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Pucynok 2 —OTKpbITBIE paclpeeNuTeNIbHbIE YCTPONUCTBA
3aKpbIThIE pacipeeIuTeIbHbIC YCTPOMCTBA

PacnipenenurenbHble yCTPOHCTBA MOT'YT MOHTHUPOBATbCA M3 AJIEKTPUUYECKHX aIlIapaTos,
TOKOBEAYIIMX YacTel U APyroro 000py10BaHUs, B3ATOTO B OTJAEIBHOCTH UJIU C UCIIOJIb30BAaHUEM
KOMIUIEKTHBIX pacrpenenuTeNbHbX yeTpoicT (KPY).

Ha pucynke 4 npencrasnena gotorpadu s 3PY nanpspkenueM 6 kB crapoii noacranium,

coOpanHOl Ha MecTe O6e3 npumenenust KPY.

Pucynok 4 3PV 6 kB

B Hacros1iee Bpemst B paclipeIeIUTENbHBIX YCTPOUCTBAX HanpskeHueM 3 35 kB mmpoko
NPUMEHHUTCS KOMIUIEKTHBIE pacnpeaenuTenababie yerpoiictsa (KPY) ¢ Bo3aymHol u3onsuuei u
11 0 220 kB ¢ w3onsanumeit u3 aerasa. Ha gororpadum pucyrka 4 mpeacTaBiIeHO 3aKpPBITOE pac-
MpeAeUTeILHOE YCTPOMCTBO, cocTosIee U3 oTaenbHbIX mkadoB KPY KommnekrHoe pacrpene-
JUTEIBHOE YCTPOHCTBO — 3TO YCTPOMCTBO, COCTOSAIIEE U3 3aKPBITHIX HIKA(QOB CO BCTPOCHHBIMH

B HHUX allrapataMu, U3SMCPHUTCIIbHBIMU U 3allIUTHBIMU HpI/I60paMI/I, TOKOBCAYITUMHU YaCTsIMHU.
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Pucynok 4 3PY xommnexryemoe mkadamu KPY

CunoBsle TpaHC(HOPMATOPHI

CunoBoii TpancopmaTop 3IeKTpUUecKas MallliHa, IpelHa3HaueHHast 11 mpeodpa3oBa-
HUSl [IEPEMEHHOr0 TOKa OJHOI0 HaNpsKEHUs B MEPEMEHHBIM TOK Apyroro HampsbkeHus. [Ipo-
CTeWmuii TpaHc(hOpMaTOp COCTOUT U3 CTATBHOIO MarHUTONPOBOJA, HA KOTOPOM PaCIIOJIOKEHBI
J1B€ OOMOTKHM C pa3jIMYHbIM YUCIOM BUTKOB. MI3MeHstoLIMIiCA B CepAeUHINKE MAarHUTHBIN TOTOK-
HaBoAUT B Karymkax J/1C, 3HaueHNsI KOTOPBIX IPONOPLUOHAIBHEI Y HCJIaM BUTKOB

ITepBuyHOI Ha3bIBaeTCss 0OMOTKA, K KOTOPOM MOJBOJUTCA IEKTpUYECKas SHEPTusi, BTO-
PUYHOI K KOTOPOH MOJKIIO4aeTcs Harpy3ka. OOMOTKa, KOTOpasi paccunTaHa Ha 0oJiee BEICOKOE
HaNpsDKEHWE Ha3bIBalOT OOMOTKOM BBICHIETO HAIPSDKEHHsSI, HAa 0oJiee HU3KOE HAIPSDKEHUE HU3-
LIETO HAIPSIKCHMUSL.

Ecnu Heo6X01MMO MOBBICUTh HANpsKEHHUE, TO YUCIIO BUTKOB BTOPUYHONH OOMOTKH Jemna-
10T OOJIBINIE YKCIIa BUTKOB MEPBUYHON 00MOTKHU. Takoit TpaHchopMaTop Ha3bIBAIOT MOBBIIIAIO-
M. Eciii Ha000pOT MOHMKAIOIIUM.

B tpex(asnbix ceTsx mpumeHsoTcs TpexdaszHble TpaHCHOPMATOPhI U TPYMIbI U3 TpeX
oJ1HO(a3HBIX TpaHc(hOopMaTOpoB. bojee SKOHOMUYHBIMHU SIBIISIIOTCS Tpexda3Hble TpaHCPOPMATO-
PBl, TOCKOJIBKY B HUX MEHbIE MOTEPU dJIEKTPOIHEPTUH, TpeX(da3Hble TpaHCHOpPMATOPHI JIEIIeB-
Je, TaKk KaK MeHbIIe TpedyeTcs MaTepuajaoB Ha UX M3rOTOBIEeHHE. MakcuManbHa s MOIIHOCTb
TpaHc(hOpMATOpPOB OTpaHUYEHA UX MAcCOil U pa3MepamH, YCIOBHSIMHM TPAaHCIOPTUPOBKHU M CO-
crasnsier 1000 125 MBA. OnHoda3zHbie TpaHchopMaTopbl MPUMEHSIOTCS €CIIM HEBO3MOKHO M3-
rOTOBJIEHHE TpeX(}a3HbIX WU 3aTPyIHEHA UX TPAHCIIOPTHPOBKA.

[To uncy o6MoTOK Ha (azy TpaHchOpPMATOPHI IETATCA HAa JBYXOOMOTOUYHBIE M TPEX00-

MOTOYHBIC.
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OcHOBHbBIE KOHCTPYKTUBHBIE JIEMEHTHI CHJIOBOTO MACIJIIHOTO TpaHcopmaTopa: MarHUT-
Hasi cuctemMa (MarHuTomnpoBo) 1, 0OMOTKH 2, U30JISIIHS, BBOJIBI BEICOKOTO M HU3KOT'O HAIPsIKE-
Hus (3, 4), 6ak 5, oxJyaxkaaroniee yCTporuCTBO 6 , Teexka 7.

MaruutonpoBoji KOHCTPYKTUBHAsE U MeXaHUYecKash OCHOBa TpaHcdopmartopa. OH BbI-
MOJIHSAETCS. U3 OTACNBHBIX JIUCTOB 3JEKTPOTEXHUYECKON CTaIM, U30JIMPOBAHHBIX JAPYr OT JpyTa.
CrsKKa MarHUTONPOBOJA OCYHIECTBISIETCS CHeNMalbHBIMH OaHmaxamu. Ha MarauromnpoBoje
yCcTaHaBJIEHbl 0OMOTKH, TIPOBOJHHUKH, COSIHHSIONINE OOMOTKH C BBOJIAMH.

MarsuTonpoBojJ; ¢ 0OMOTKaMH Ha3bIBA€TCS AKTUBHOW 4YacThio TpaHchopmaropa. [lms
MPOBOJAHUKOB OOMOTKM HCHOJIB3yeTCAd MeAb W amtoMuHUN. TpaHchomaTropbl MOIIHOCTBIO 0
6300 kBA m3roraBnMBaroTCS C alFOMUHUEBBIMH 00MO TKamu. B macisHbIX TpancdopmaTopax
OCHOBHOH M30JIsiLIMEHN SBJISIETCS MAacjio B COYETAHUU C Oymaroil, 3J1eKTpOKapTOHOM, JI€PEBOM,
TeTUHAKCOM. AKTHUBHYIO YaCTh BMECTE C OTBOJIAaMHU, YCTPOMCTBAMU JJIsi PETYIUPOBAHUS HAMpsi-
JKEHUS ToMearoT B 0ak (pucyHok 5 )). Ha kpeiiike 0aka kpensitcst BBOIBI 3, 4, pacIIUpUTENb 8.
Pacmmmpurens 8 npenacrarisier co00W IMMIMHAPUYSCKUN COCYH, COCTUHEHHBI ¢ OakoM TpyOo-
IIPOBOJIOM Il YMEHbILIEHHUS IJI0LIaId CONPUKOCHOBEHMS Maciia ¢ BO3AyXoM. Pacimmpuresns cBs-
3aH ¢ aTMocdepoil uepe3 Bo3ayxoocymmurens. Ha crenkax 6aka oxjgaauTelnbHble yCTPOMCTBA pa-
muaTopsl 6. [t ouncTk TpaHCPOPMATOPHOTO Macia OT BJIAard U MPOJYKTOB OKUCICHUS CITY>KUT

TepMocuoHHBIN GubTp 9.
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Pucynox 5 CunoBoii TpancopmMaTop moacTaHIIun
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Pucynok 6 CuitoBoit TpaHcopMaTop ¥ OTKPBITOE PaCIIPEICITUTEIBHOE YCTPOUCTBO MO/~

CTaHIIMH

Pucynok 7 ABToTpancopmaTop ¢ CUCTEMON OXJIAXKIEHUS C TYTheM U MPUHYIUTEILHOMN

HHpKYHHHHCﬁ Macjia 4€pe3 BO3AYIIHBIC OXJIAAUTCIIN C BECHTUIIATOPAMHA

DNEeKTPUYECKHE armmapaThl
B pacrnpenenuTenbHBIX YCTPOHCTBAX HAMpsDKEHUEM Bbille | KB MpuUMEHSIOTCS ¢ JIenyro-
K€ IEKTPUUYECKUE armmapaThl:

- BBIKJTFOYATCIIH,
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- pa3beIUHUTENH;

- Tpanc(hOopMaTophl TOKa,

- Tpanc(hOopMaTOpPbI HANIPSHKEHHUS,

- IUTAaBKHUE NIPEJOXPAHUTENH;

- KOPOTKO3aMbIKaTelH;

- OTJICJIUTEIIN.

BriximrouaTeny BHICOKOTO HANPSKEHUS

BeixmtouaTens KOMMYTAllMOHHBIA ammapar, NpeJHa3HAYeHHBbIH A BKJIIOYEHHUS U OT-
KJIFOYEHUS TOKa. BeIKitoyarenb CIyX T JUI BKIIOYEHHS U OTKIKOYEHUS LENH B JHOOBIX PEXH-
Max: JUIMTENIbHAs HATrpy3Ka, Meperpy3ka, KOpoTKoe 3aMbIKaHue, XoJocTol xoa. Hanbomnee Tsoke-
JIOW omepanueil SBISIeTCS OTKII0YEHHE TOKOB KOPOTKOTO 3aMBIKaHUSI M BKJIIOUYEHUE Ha CyIle-
CTBYIOLIEE KOPOTKOE 3aMbIKaHHUE.

OCHOBHBIE KOHCTPYKTHUBHBIE 3JIEMEHTBI BBIKIOYATEJIEH: KOHTAKTHI, JAYroracUTeIbHOe
YCTPOMCTBO, TOKOBEIYIIUE YACTH, KOPITYC, U30JSIIIMOHHAS KOHCTPYKIIUS, TPUBOJHON MEXaHU3M.

[To KOHCTPYKTHBHBIM OCOOCHHOCTSIM M CIIOCOOY TalICHUs JYTH Pa3iIHyYaloT CIEAYIONIHNe
THUIIBI BBIKJIIOYATENIEH:

— MacisiHble 0akoBble (MHOrooObEMHBIE). B HUX Macio CiyXMT Ui U30JIALUU TOKOBE-
JOYIIMX YacTeW U JUIsl TalleHus TyTH;

— MajioMacisiHble (Magoo0beMHbIe). B HUX Macio ciy>kUT ayroracsiiei cpeoi U ToJb-
KO YaCTUYHO M30JIALMEN MEXTy pa3OMKHYTBIMUA KOHTA KTaMu. M301s11Ks TOKOBEIYIIIMX YacTen
JIpyr OT Jpyra M OT 3a3a€MJIEHBIX KOHCTPYKIMH ocymiecTBisieTcss (happopoM MU JPYyTUMH
TBEP/IBIMU H30JUPYIOIIUMHI MaTepUaIaMu;

— BO3JyIIHBIE (TAallICHWE JYTH MPOUCXOJHUT CKATBIM BO3JIYXOM, U3OJISIUS TOKOBEIYIINX
4acTeil JyroracuTelIbHOrO YCTpOM CTBa ocyuiecTBisieTcs (happopoM HIM IPYTUMH TBEPIbIMU
U30JIUPYIOIIUMHI MaTepraIaMu);

— DJIera30BbIe, 3aMOJIHEHHBIE iera3oM SF 6 , UCMoab3yeMbIM JIJIsl U30JISIIMN U TallleHUs
IYTH TyTOracUTENIbHBIMU YCTPOMCTBAMH C aBTOITHEBMATHUECKUM JIyTHEM);

— BaKyyMHbI€ (KOHTAKTbl HaXOATCA B BAKYYMHOH JyroracuTeJIbHON Kamepe);

— DIIEKTPOMAarHUTHbIE (raleHue TyTy MPOUCXOIUT B AYroracuTeNIbHOW Kamepe, Kyaa ay-
ra rnepeMeniaeTcsi B CO3[aHHOM MarHUTHOM I10JIe).

PazwsenunuTenn

PazpeuHuTENs KOMMYTAIIMOHHBIN ammapar, MpeJHasHaueHHBIH I OTKIIOYEHUS WU
BKJIIOYEHUS JEKTPUUECKOM 1lenu 06e3 TOKa MM ¢ He3HAYMTEIbHBIM TOKOM. PazbeiuHUTEND IS

oOecrnieyeHns 0€30MacCHOCTH UMEET B OTKJIFOUEHHOM IOJI0XKEHUH U30JISIIUOHHBIN TPOMEKYTOK.
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[Ipu peMOHTHBIX paboTax pa3beIUHUTENIEM CO3JaeTCsl BUAUMBINA pa3phlB MEX1Yy TOKOBE-
JTYIIAMH YaCTSMU, OCTABIIMMUCS T10J] HAIPSHKEHUEM U allliapaTaMu, BbIBEICHHBIMU B PEMOHT.

PazbeaunuTeNieM HeIb3sl OTKIIIOYATh TOK HArpy3KH, TaK KaKk KOHTAKTHas CUCTEMa He
HUMEET AYroracUTeIbHBIX YCTPOUCTB U B Ciydae OMIMOOYHOTO OTKIIOYEHHS TOKOB HAarpy3KH BO3-
HUKAaEeT Jyra, KOTopas MOXeT npuBecTd k Mexxaydasn omy K3. Ilepen oneparuei pa3bequHuTe-

JIEM IICTIb JOJIDKHA OBITH Pa3OMKHYTa BBIKJIFOUATCIICM.

3aoanus:

3aoanue Nel

3amaua 1. U3yunuTh u mpencTaBUTh B BUJE MPE3CHTAIMI OCHOBHBIC BHBI BHICOKOBOJIb-
HBIX BBIKJIIOYATENICH, pa3beIUHUTENEH, TPAaHC(POPMATOPOB TOKA M HANPSDKCHHS 1O 3aJaHUI0

npernoaaBaTciia
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Ilpakmuueckasn paboma Ne5. H3zyuenue cxem KOMNIEKMHBIX MPAHCHOPMAMOPHBIX

noocmanuuu.

Ilens: VI3yuenue cxeM U OCHOBHBIX 3aBOJIOB U3rOTOBUTENIEH KOMIUIEKTHBIX TpaHChopMa-

TOPHBIX MOJICTAHIUMN.

OcHoebl m eopuu:

Paccmorpum komrmiektHble TpaHchopmartopHbie nogactanimu KTII 1(2) 25...400 kBA,
KMOCKOBOTO THUIIA, TyNHKoBbIe U nipoxoaHsble: TynukoBbie KTII 1 u npoxonusie KTII 2 mouHo-

cThio 25, 40, 63, 100, 160, 250 u 400 xkB-A, nanpsoxkenuem BH 6 wim 10 kB nanpsoxennem HH
0,4 xB

Pucynok 1 Tynuxosas u npoxoanast KTII

KTII ycranaBnuBaeTcsi Ha MPOCTEHITYyI0 OETOHHYIO TIOMAAKy BbhicoTor 200 MmM. OT1iu-
yue KTII mpoxoaHoro THIa B TOM, 4TO €€ YCTPONCTBO MO3BOJISAET MOJIKIIOUYNATH MOTPEOUTENS K

ABYM BLICOKOBOJIbTHBIM JTUHASAM/ BBICOKOBOJIBTHBIN BBOJ -BO3I[y1].IHBII>i nin Ka6CHLHBIﬁ, OTBOJbI
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OTXOJIIIMX JUHUK -Bo3aymHble WinkadenbHbie.B KTII mpegycMoTpeHbl JWHUM YIMYHOTO
OCBELICHUS, BKIIIOYAEMble aBTOMAaTHYECKM [0 CUTHalIy BcTpoeHHoOro pene. Ha cropone HH
YCTaHOBJICHBl aBTOMAaTHUYECKHE BBIKIIOYaTenu. B komruiekT moctaBku KTII BxomsaT mkadwl
YBH u PYHH, cunoBoii Tpancopmarop, pazbeIuHUTETb HapyxHOH ycrtaHnoBku PJIH]I3-

10/630.Tox Tepmuueckoii crorikoctr Ha cropone BH B Teuenue 1 ¢ -5,0 kKA. Tok anexkTpoanHa-

MUYECKOH cToikocTu Ha ctopoHe BH -12,5 kA.
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Pucynok 4 — KTII npoxonHasi ¢ BO3AYIIHBIM BBOJOM
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Pucynoxk 6 — moacranmuu KTIT 1m-25...400 kBA, KHOCKOBOTO THTIA, TYITUKOBBIC
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Pucynox 7 —KTII-1M 25...250/10/0,4 Y1 TynukoBasi ¢ BO3AYIIHBEIM BBOJOM

3aoanus:
3aoanue Nel
N3y4nTh cXeMbl KOMIUIEKTHBIX TPAHC(HOPMATOPHBIX MOJACTAHIIUN TOPOJICKUAX U TIPOMBIIII-

JICHHBIX CeTeH BHCKTPOCHaG)I(eHI/IH
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Ilpakmuueckas padoma No6. H3zyuenue cxem KOMNIEKMHBIX PACRPEOETUMETbHBIX

ycmpoicmea.

Henw: N3yuenue cxem situeek KPY u KCO.

OcHogvl meopuu:

[IpennoxxeH BapuaHT MpeaCcTaBICHUS HH)OPMALIMK O KOMIUIEKTHBIX paclpeaeauTebHbIX
YCTPOMCTBAX HA MpUMEPE TYEHKHU «ABpopay:

WNudopmanus Bi3ara u3 npocnekta OAO 10 «Dntexnukay «Texnudeckas uHGOpMaIus
THN-013-2000. ABPOPA KCO -6 (10) —-D1», a Takxe c caiita www.elteh.ru.

HA3HAYEHUE U OBJIACTDH IIPUMEHEHU A

Sueiiku «ABPOPAy» tuma KCO-6(10)-21 nmpenHa3HadeHbl i KOMIUIEKTOBAHHS pac-
IpeJIeIUTENbHBIX YCTPOHCTB HanpsbkeHueM 6 u 10 kB Tpex¢a3Horo nepeMeHHOro Toka 4acro-
toit 50 ['y ¢ U30IMPOBAHHON MM KOMIICHCUPOBAHHOW HEUTPAJIbIO U MPUMEHSIIOTCSA B pacipee-
JUTENBHBIX U TPAaHC(HOPMATOPHBIX MOCTAHIIHSIX.

Sdeliku npeAHa3HAuEHBI sl paOOTHl BHYTPU MOMEILEHUH MPHU CIETYIOMUX YCIOBUAX:

—BbICOTa HaJl ypoBHEM Mops 10 1000 m;

—TeMIiepaTypa OKpy>KaroIiero Bo3ayxa ot muHyc 25°C no mitoc 40°C;

— OKpYXarolascpeaa HEB3pPBIBOONACHAs, HE COJEprKallas TOKONPOBOASILEH IBUIM H
arpeCcCUBHBIX T'a30B WJIM N1apOB B KOHLIEHTPALMAX, Pa3pyIIAONIMX METAJIIbI U U30JIALHUIO.

[To TpebGoBanuio 3aka3zyMKa B sUEWKaX YCTaHABIMBAIOTCS HarpeBaTelIbHBIE IIIEMEHTHI,
oOecrneunBaroe HOpMaJbHbIE TEMIIEPATYPHbIE YCIOBHS padOThI annapaTyphl, BKIIOYAIOIIHECs
ABTOMATUYECKHU.

Pecypc no MexaHM4ecKoi CTOMKOCTH 10 MIEPBOT0O KaIUTAIbHOTO PEMOHTA:

—50000 uMKIOB BKIIOUEHHUH —OTKIIOUEeHUH BakyyMHOTO Bhikitouatenst BB/TEL;

—2000 BxmroueHuit u 2000 OTKIFOUEHUN BBIKITIOUYATENS HArpYy3Kd (pa3beaHMHUTENS), 3a-
3eMJISIFOLIETO pPa3beUHUTENS, TPOU3BOAUMBIX MPEIHAa3HAUEHHBIMU IS HUX MPUBOIAMU;

—1000 otkpeiBanuii u 1000 3akpbIBaHUN KaKI0M IBEPHU.

KommyTannonsslii pecype BakyymHoro Beikitouaresnst BB/TEL:

—IpY OTKJIFOYEHUH HOMUHAIBHOTO TOoKa —50000 LUKIIOB BKIIFOUEHUN —OTKIIFOUCHUH;

—npu oTKIr04eHun Toka (60—100) % oT HoOMHHAIBHOTO TOKa OTKII0o4YeHUs —1 00 UKIIOB.

KoMmMmyTannoHHbIM pecypc BBIKIIOYATENSI HATPY3KH:

—100 Bxnrouennii u 100 oTKIIOUEHNI TPU KOMMYTAllM¥ HOMHHAIIBHOTO TOKA.

Aueitku «kKABPOPA» umerot cpok ciryx0s1 20 eT.
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CTPYKTYPA YCJIOBHOI'O OBO3HAYEHHA AUYEHKHA
KCO-X-X-X-21¥3

T HOMHHAaJILHOE HanpaxeHHe. KB (6 ®on 10):

HOMep CXeMBbI ITTABHEBIX Heme;

rabapur (1 mm 2).

MOITH(HKALIHA;

BHO EKIHMATHYSCRKOICQ HCIIOIHEHHA IIO

['OCT 15150-69 5 'OCT 15543.1-89.

OCHOBHOE OBOPYIOBAHUE

B sueiikax ycTaHaBIMBAIOTCA: BAKYyMHbBIE BbI- BB/TEL(«TaBpuaa DnekTpuk»)
KJIIOUYaTeNn

BBIKJIIOYATEIIN HAIPy3KH IML(«Sarel», Utanus)
3-X MO3UIMOHHBIE Pa3beIUNHUTEIH SML(«Sarel»)
2-X TIO3UIIMOHHBIC PA3bEeIUHUTEIIN SVR(«Sarel»)
3a3eMJIMTEIN STL(«Sarel»)
NIpEAOXPaHUTENIH SIBA(I'epmanus)
TpaHcGopMaTOPbl HAIPSKEHUS HAMUT u HOJI
TpaHcpopMaTOpbl TOKa TOJI
TpaHc(hopMaTOpbl COOCTBEHHBIX HYXK TCKC
OTPaHUYUTENN NIEPEHAIIPSIKEHUN TEL

OnepaTuBHBIE LIETIH BHINIOJIHEHBI HA TEpeMEeHHOM HanpsbkeHuu 220 B.

Cxempl BTOPUYHOM KOMMYTALlMM BBINIOJHEHBI C NPUMEHEHHEM MHKPOIIPOLIECCOPHBIX
6510KOB peneiiHoN 3amuThl coBMecTHOro mpousBoactBa OAO «I1O D n TexHuka» u GpuUpMbI
ORION (Mranus). Boamoxxno npumenenne MBP3 npyrux mpousBoauTenel, 1o crnenuaibHOMY
TpeOOBAHMIO 3aKa3UHKa.

Sueiika KCOG6(10) 31 npeacrasiser co0oi METaJUIOKOHCTPYKIIHIO, U3TOTOBICHHYIO U3
OLIMHKOBAHHOH cTayu 6 = 2 MM. JleTain METaJIOKOHCTPYKI] UM U 3 TOTOBJIEHBI Ha BHICOKOTOY-
HOM oOopynoBanuu ¢ YITY, MeTogoM XoJOJAHOW IITaMIOBKU. Bce Hecymme coeTMHEHUS! BBI-
MOJIHEHBI HAa YCUJIEHHBIX CTAJIBHBIX BBITS K HBIX 3akijienkax. HapykHble 371eMeHThl KOHCTPYKLUU
(1Bepu, OOKOBBIE IT @ HEJIM U T.J.) OKpalleHbl nmopoirkoBoi kpackoir PA L 7032. C nenbto obec-
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neyeHus: 0€30MacCHOCTH sueiika pa3zesieHa Ha TPU OTCEKa: OTCEK COOPHBIX LIUH, BEICOKOBOJIBT-
HBIN OTCEK, KaOeNbHBINH OTCEK, a TaKXkKe MIKad peeliHON 3alIUThl U BTOPUYHONH KOMMYTALIUH.

BrixmouaTenu Harpy3ku (pa3beAMHUTENN) YCTaHABIMBAIOTCS HA TPaHUIE OTCEKa cOop-
HBIX IIMH M BBICOKOBOJBTHOIO OTCEKa. KOHCTPYKTMBHO BEpXHHE KOHTAKTBI BBIKIIOYATEICH
Harpy3ku (pa3beAMHUTENEH) ABISIIOTCS OMOPHBIMU U30JIATOPAMHU AJIs1 COOPHBIX LIHH.

B BBICOKOBOJIBTHOM OTCEKE pacIioyiaracTcs anmnapaTypa IrJaBHbIX Leneil: BAKYYMHBIH BbI-
KJII0YaTeNb, TpaHC(HOPMATOPhl TOKA, TpaHC (OpMATOphl HANpPsDKEHUs, npepoxpanureny. Cerka
CXEeM IJIaBHBIX Ieneil. B mkady peneiiHoit 3amMThl 1 BTOPUYHONH KOMMYTAIIMM YCTAaHOBJICHBI:
MHUKPOIPOLIECCOPHBIE OJOKU peIeHHOM 3aluThl, IPUOOPHl KOHTPOJISA M ydeTa 3JIEKTPOIHEPIHH,
KJIEMMHBIU psia U T.1. Ha 3aaHel CTeHKe S4elKd UMEIOTCS pa3rpy304HbIC KIIanaHbl. 4elKkn OT-
JIEJIEHBI IpYT OT JIpyra METAJUIMYECKUMHU IEPETOPOIKAMH.

Slueiika UMeeT OTJeNbHBIE IBEPH Kak JJs 1IKada pesieHON 3aIiuThl 1 BTOPUYHON KOM-
MYTallH, TaK U JUI1 BBICOKOBOJIBTHOT'O U KaOEJIbHOTO OTCEKOB.

Jli1s 0030pa BHYTPEHHETO MIPOCTPAHCTBA AYEHKU Ha IBEPSAX OTCEKOB PACIIOJIOKEHbI
CMOTpPOBbIE OKHa. B suelikax ycTaHOBJIEHbI CBETUIILHUKY C JIAMIIAMHU HaKAJIMBAHUS HAIIPSDKEHU-
em 36 B, o6ecnieunBarolye BO3MOKHOCTb 3aMEHBI JIaMIT 0€3 OTKpPBhIBAHUS JIBEPEH.

COopHbIe IIMHBI U3TOTOBJIEHBI U3 JIEKTPOTEXHUUECKOW ME/IM M YCTaHOBIIEHBI BHYTPU
oTceKa COOpPHBIX IIMH.

Bce anmapatel 1 mpruOophl, yCTaHOBJICHHBIE B TYEHKE U MMOAJIEKAIIUE 3a3€MIICHHIO, 3a-
3eMJIeHbl. BepXHsis 1Bepb, Ha KOTOPOW yCTaHOBJIEHBI IPHUOOPHI BCIIOMOTaTENIbHBIX LIeTel, 3a-
3eMJieHa THOKUM npoBoaoM. HukHss nBeph 3a3eMiieHa ruokoii nepemsrukoid. [Ipu ycranoBke
A4YeKN cOOMUNBAIOTCS APYT C APYTOM, 00pasysl eAUHbIN KOHTYp 3a3eMiieHus. [ coequHEeHUs C
BHEITHUM 3a3€MJISIIOIINM KOHTYPOM KaXkJ1asi Tueiika MMeeT B HUKHEHN YacTH JOCTYIHBIN ISt
0CMOTpa OONT 3a3eMJICHHUS.

IIpuBobI BBIKITIIOUATENEH HATPY3KH, Pa3beJUHUTENEH, 3a3EMIIMTENICH U alnapaToB
yIpaBJIEHUS, pelie 3alUThl, YIIPaBICHUs], CHTHAJIM3allu1, IPUOOPHI yueTa U U3MEPEHUs pacrio-
JIO’KEeHBI ¢ (hacaiHON CTOPOHBI TUEHKU.

Kananom 11t MarucTpanbHbIX IIUHOK, IIMHOK ONEPATUBHBIX LIEEH, LIETIEN yIIpaBICHHUS
Y CUTHAJIU3AIMH CIIY>KUT KOPOO JIJIsl MeKKaMEpPHBIX COCTUHEHNH, paCcTIONIOKEHHBIN Ha BEpXHEH
naHesnu mkada peraeitHol 3auTsl 1 BTOPUYHON KOMMYTAIIUH.

B mikady peneitHoi 3auTsl 1 BTOPUYHON KOMMYTAI[MN YCTAHOBJIEH KIEMMHBIN psJl AJIst
BBITIOJTHEHUSI MEKKAMEPHBIX COEMHEHUH BCIIOMOTaTENbHBIX LENEH.

OOt BUJ TYSHKH 1OKa3aH HapUCYHKeE 2.
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IIpyn 1ByXpsSAHOM PACIIONIOKCHUH A4EEK B TOMEIEHUH PACIPEAEIUTEILHOIO YCTPOUCTBA
MEXY pAJaMH SYeeK YCTaHaBIMBAETCS IUHHBIN MOCT. IIIMHHBIN MOCT nipeacTaBiIseT coOoi
METaJUIOKOHCTPYKIHIO, COOPaHHYIO U3 3aKPBITHIX KOPOOOB, C YCTAHOBJIEHHBIMU B HUX M30JISTO-
pamMu U DIMHAMH.

OCHOBHBIE TEXHUYECKUE XAaPAKTEPUCTUKH BBIKIIIOYATENIEH HArpy3Ku, pa3beIUHUTEIICH U

3a3eMJISIIOIINX Pa3beIUHUTENCH MpUBEIeHbI B TabuIie 3.

3aoanus:
3aoanue Nel
Ucnons3ys cetb MHTEpHET OmpenenuTh OTEUECTBEHHBIC 3aBOJIbI- M3TOTOBUTENSI COBpE-

MeHHBIX siueek KPY. [IpencraBuTh npe3eHTanny U CXEMBbI sTYEEK
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Ilpakmuueckas pavoma Ne7. H3zyuenue 31eKmpomexnudeckux uzoeauii u a1eKmpo-

o0bopyoosanus.

Heﬂb.' 3aKiroyaeTcs B 03HAKOMJICHHU C OCHOBHBIMH pa3pa6OTLII/IKaMI/I SJICKTPOTCXHUYC-

CKUX U3IENUH U 3JIeKTPo0OOpyA0BaHUS.

OcHogvl meopuu:

s obecnieueHUs: HEOOXOAUMOrO YPOBHS KauecTBa IMPOEKTHO-CMETHOW JTOKyMEHTalluu
(IIC]) u cokpaiieHus Tpyno3arpaT IpHU IPOEKTHUPOBAHUU CIIELHAIU3UPOBAHHbBIE YHEpPreTuye-
CKHME€ MHCTUTYTHI, B YACTHOCTH «Heprocerbnpoekt» u «POCIII», 3aHnMaromuecs npoeKTupo-
BaHUEM 3JIEKTPOCETEBbIX 00beKTOB HanpsbkeHneM 0,4—500 kB BeimyckaroT o011e10CTyIHbIE T1e-
PEYHHU EHCTBYIOIIMUX THUIIOBBIX IPOEKTOB U NIEPEUYHU HOPMATUBHOM W CIPAaBOYHON JTOKYMEHTa-
IIUH 110 IPOEKTUPOBAHUIO AIEKTPUUECKUX CETEH, a TaKKe yKa3zaTeJau MHPOPMALMOHHBIX U METO-
JUYECKUX MaTepHalioB IO MPOEKTUPOBAHUIO IEKTPOCHAOXKEHUS NOTPEOUTEIEH MO COCTOSHUIO
Ha 1 aHBaps tekyuiero roga. Hanpumep, Boimyck Ne 1 3a 2004 r. cOopHuka «PykoBoasiiye ma-
TepUabl [0 IPOSKTUPOBAHUIO PACHIPEACTUTEIbHBIX IEKTPUUECKUX ceTei» 00beMoM 5,5 yueT-
HO-U3JaTeNbCKUX JUCTOB, BbiNyleHHbIH OAO «POCIII» PAO «EDC Poccun» tupaxom 300
HAaMMEHOBAHUN THUITOBBIX MPOEKTOB MO TPaHC(HOPMATOPHBIM MOJCTAHINAM, JTUHHUAM JIEKTPOIIE-
penauu, 3JIEKTPUYECKUM CTAHIUSAM M 3JIEKTPOKOTENbHbIM. Takue COOpPHHMKHU IO3BOJSIOT Kak
HAUMHAIOIIEMY, TaK U ONBITHOMY HMPOEKTHPOBILUKY OBICTPO OPUEHTHUPOBATHCS B MOpe MH(OP-
MallMy, BEIOpaTh HEOOXOAUMBIM TUIIOBOM MPOEKT, MPOEKT MOBTOPHOTO MPUMEHEHUS W paboTy
CHeUaIM3UPOBAaHHBIX OpPraHU3alUi U UCHOJIb30BaTh €€ JUIsl pa3paboTKU KOHKPETHOTMOWHIUBU-
JTyaJIbHOTO 3JIEKTPOCETEBOTO MPOEKTA.

BaxXHbIM MCTOYHMKOM HMH(pOpPMALMU AJI MPOESKTUPOBIIMKA SBIISIOTCS HOMEHKJIATYypHbIE
KaTaJIOTH JIEKTPOTEXHUUYECKUX M3JENUN U 000pynoBaHUs, MyOINKyeMble MPOEKTHBIMU WHCTH-
TyTamu, olmiecTBaMu, moaoOHbIMU «MHDOpMINIEKTpOY, 1 3aBoaamu. [[iist oOriero mpeacrasie-
HUS 0 3aBOJIaX, BHIMYCKAIOIIUX 3JIEKTPOOOOPYAOBaHHE, MOKHO Ha3BaTh, HAIIPUMEp, TaKue Mpes-
HPUATHSL:

a) «['pynmna komnanuii «nexkrpout»y — TM Camapay,

0) MOCKOBCKHUH 3aBOJT « DJIEKTPOIIUTY,

B) «MpITHIIMHCKUNA DM3»,

r) YUebGokcapckwii 3aBon «HAD3y,

1) Jlro6epenikuit M3,

e) CaparoBckue 3aBoabl «IIporpecc» u «KoHTakT,
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x) Bonrorpaackuii M3,

3) KpacHomapckoe mpennpustie « IeKTponpudopy,

1) CraBponoyibckuii 3aBoj «CHUrHam» 1 MHOTHE JIPYTHE OTEUECTBEHHBIE 3aBO/IbI.

WNudopmanus, mnonydeHHass HENOCPEICTBEHHO C 3aBOJIOB, 00JalaeTI0CTOBEPHOCTHIO,
TOYHOCTBIO U HEOOX0IuMOM noiaHoToH. CBeJeHHs O CaMUX 3aBOJaX U HOMEHKJIAType UX Ipo-
JOYKIAU MOXHO TOJYYHUTh U3 Pa3HbIX UCTOUYHUKOB, PEKJIAMHBIX OyKIJIETOB, KaTaJIOTOB C MHOTO-
YHUCJICHHBIX CIEIUAIN3UPOBAHHBIX BBICTABOK U PA3JIMYHBIMH COOPHHKAMHU MPOEKTHBIX OpTaHU-
3alUi.

MHorue oTe4ecTBEHHbIE 3aBOJbl PabOTalOT COBMECTHO C HM3BECTHBIMUMHOCTPAHHBIMU

¢upmamu, Hanpumep, Simens, Nokia, ABBA.

3aoanus:

3aoanue Nol

B cetu HTepHET HAlTH KaTaJlOTM OTEYECTBEHHBIX Pa3pabOTUMKOB 3JIEKTPOTEXHUUECKO-
ro 000OpyIOBaHUS W MPEICTaBUTh OCHOBHBIE CXEMBIJAHH OT0 00OPYAOBaHUS B BUJE NPE3CHTA-

JA05051
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Ilpakmuueckan paooma Ne8. Cxemwl 31eKMPOCHADIHCEHUA RPOMBIULTIEHHBIX RPEONPU-

Aamui.

Heﬂb: 3akiroyaeTcsl B 03HAKOMJICHHH C OCHOBHBIMHM CXEMaMH BJ'IGKTpOCHa6)KeHI/I$I Ipo-

MBINIJICHHBIX HpC,Z[HpHHTHfI.

Ocnoevt meopuu:

DneKTpocHa0KeHHE — MTPOLECC OCTAaBKU 3JIEKTPOIHEPTUH JUIsl ANEKTPUPULIUPOBAHHON
KU3HEJCATECIIBHOCTH YEJIOBEKA.

Nwmeetcs orpoMHOE pa3HOOOpa3re CXEMHBIX PEIIEHUH CUCTEM 3JIEKTPOCHA0KEHUs, KO-
TOpPOE ONpENENSIETCS 0COOEHHOCTAMU TEPPUTOPHATIBHOTO PACIIONIOKEHUS IOTPEOUTENS, €ro Ka-
Teropuei 1o HaJieKHOCTH JIEKTPOCHAOKEHUS], @ TAK)KE OCOOCHHOCTSAMHU TEXHOJIOIMUYECKOTI'0
¢dbyHkunOHMpOBaHUs. B mporiecce MHOT0JIETHETO MPOEKTUPOBAHUSI CUCTEM JIEKTPOCHA0XKEHUS
c(hopMHpOBaAIIUCh HEKOTOPbIE Har0oJIee PACcIIPOCTPaHEHHbIE MOAX0Abl IPY 00OCHOBAHUU CXEM
LEHTPOB AJIEKTPUUECKOIO MUTAHUS, BBICOKOBOJIBTHBIX U HU3KOBOJIBTHBIX PACHPEICIIUTEIbHBIX
cerel, TpaHc(hOPMATOPHBIX MOJCTAHIUH.

OnHOM U3 CTPYKTYPHBIX YacTe! 3JIeKTpOCHA0KEHHUS ABJISIETCS. BBICOKOBOJIBTHAS pacipe-
nenurenbHas cetb (BBPC), cnyxamas 1uist nepenayu ¥ pacipeesieHus 2JIEKTPO3HEPT U OT
neHTpa aekrpudeckoro nutanus (L{DI1) Mexny BEICOKOBOJIBTHBIMU 3JIEKTPOIPUEMHUKAMHU U
noactarmusamu 10(6)/0,4 kB.

Hanpsioxenne 6 kB npuBoguT k HauOoJBIIMM 3aTpaTaM, BCIIEACTBHUE MOBBIIMIEHHBIX MO-
TEph DJIEKTPOIHEPTUU B CETH, U OHO ONPABAAHO TOJBKO B IBYX Ciy4asx. [IepBbiii ciydail — npu
OOJIBIIIOM KOJIMYECTBE Y TOTPEOUTEINS dIEKTPONpUeMHIKOB MOIHOCThIO 300 — 1000 kBT ¢ HO-
MUHaJIbHBIM HanpsbkeHueM 6 kB. Bropoil — mpu HanpspkeHNnH CyHnIeCTBYOIIErO HCTOYHUKA

nuTaHus 6 kB. OTo xapakTepHo /Ui 3IeKTPOCHA0XKEHUS HEOObIINX MOTpeOuTENnei oT
OJIN3KOPACIIONOKEHHOM CUCTEMBI ANEKTPOCHAOKEHUS, BBICOKOBOJIbTHAS SJIEKTPUUECKAsl CETh
KOTOPOU IO OINPEEIICHHBIM ITPUYMHAM PEaM30BaHa HA HANPsKEHNH 6 KB, T.e. B Tex ciydasx,
KOI'Zla HET IpYT'MX BapHaHTOB.

Haubonee pacnpoctpanennsim st BBPC sBnsiercs nanpsokenue 10 kB, kak 6om1ee sko-
HoMHuHOE, 4yeM 6 kB. [Ipu aTom, eciiu y moTpeOuTesiss uMeeTcsl HECKOJIBKO 3JIEKTPOIIPUEMHUKOB
Ha HampsbkeHue 6 kB, To ux nenecoodpasno 3anutath ot TII 10/6 kB. Ha 310 Hanpsikenue B
Hallleil cTpaHe MPOU3BOIUTCS HAHOOJIbIIEe KOJTUYECTBO IIEKTPOTEXHUUECKOM MPOAYKLIUHU, U OHO

sBisieTcsi ocHOBHBIM st BBPC cucrems! anektpocHadxkenus (COC).
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Hanpsioxenue 20 kB caMoe S5KOHOMUYHOE, HO MOKa HE UCIIOJB3YETCs U3-3a OTCYTCTBUS
HE00XO0IUMOTO 3JIEKTPOOOOPYIOBAHUSI.

OcHOBHBIMH (hpaKTOpaMH, BIUSIOUIMMH Ha BbIOOp cxeMbl BBPC ni1st KOHKpeTHOTO moTpe-
OuTens, IBJISIFOTCS CIEAYIOLIUE:

— MPUHSTBIA K UCIIOJHEHUIO KOHKPETHBIN BUI CTPYKTYphl COC;

— pacupezensiemMasl CETbI0O MOIIIHOCTb;

— TpeOyeMasi CTENEHb HaJIe)KHOCTH JIEKTPOCHAOKEHUS;

— 0COOEHHOCTH PacMOJI0KEHUS MOCTAaHIINI Ha TeHEepaIbHOM ILJIaHE 00bEeKTa U UX olIiee
KOJIMYECTBO;

— YCJIOBHUSI IPOKJIAJIKU CETEN U 0COOEHHOCTH CPEIb.

[Ipu npoextrpoBanuu COC npopabaThIBalOTCSA U PaCCUUTHIBAIOTCS HE-CKOJIBKO BO3MOXK-
HbIX BapuaHTOB cxeMbl BBPC 13 uncna y1oBiaeTBOpsIIOIIUX 3aJaHHBIM YCIOBHSM, U3 KOTOPBIX
BBIOHMPAETCS] ONTUMAIIBHBIN 110 YCIOBUSIM TEXHUKO-3KOHOMHUYECKUX KPUTEPUEB (C HAUMEHBIIIH-
MU IpUBEJIEHHBIMU 3aTpaTaMu). Ha ocHOBaHMHM OnbITa MPOEKTUPOBAHUS U SKCILTyaTalluy CHU-
CTEM 3JIEKTPOCHA0KEHUS B HACTOsALIEE BpeMsl C(HOPMUPOBAIIUCH CIIEAYIOIINE TUIIOBbIE CXEMHBIE
PELICHUS JIEKTPUUECKUX CETEM:

— panuanpHasi;

— MarucTpasabHas;

— paaualibHO-MarucTpaabHas;

— KOJIBLIEBAS;

— C IBYCTOPOHHUM ITUTaHUEM.

PaguanbHoOM Ha3pIBaeTCsl cXxeMa, KOrja Kaxaas OTHeNbHas MOJCTaHIMS MUTAeTcs OT
LEHTpa IEKTPUYECKOr0 MUTaHUS 110 OTJEIbHOM JIMHUM, IIOJKIIFOUEHHOH K PY uepe3 ornenpHyro
A4eiiky. [JpyruMu cioBaMH, 3TO CX€Ma, B KOTOPOW JIMHHS JIEKTPONEpeaaun COCOUHSET IOA-
CTaHIIMIO BEPXHETO YPOBHS C NOJCTAaHIMEW HUKHETO YPOBHS (WJIM YyCTPONWCTBOM PACIPENETIECHUS
AIIEKTPOIHEPIUH, TPUEMHUKOM 3JIEKTPOIHEPruu) 0e3 MPOMEKYTOUHBIX OTOOPOB MOIIHOCTH

(moAcTaHLIMK Ha pUCYHKE | IpeacTaBlieHbl HE MPUHIMIIUAIBHO, & CTPYKTYPHO).
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PI1
IMeppas cexums BTopas cekums
winel 10(6) kKB < wunel 10(6) kB

2

Pucynok 1 — PaguanbpHasi cxema BBICOKOBOJIBTHOM paclpeieIUTeIIbHOM CETH:

S

1 — moacTaHLuUs BEpPXHETO YPOBHS; 2 — MOJCTAHILIUS HUXKHETO YPOBHS

Ecnu noacranms qByxrpaHcopmaTopHasi, TO K Heil B paJuaibHON CETH UET IByXLEMN-
Has (paauanbHasi) JMHUSA dJIeKTponepenadn ¢ pa3Hbix cekuuit LIDIT (mpumep Takoii cxeMsl pu-
BEJICH Ha pHUCYHKe 1).

PanuanbHble cxeMbl UMEIOT HauOOJbIYIO HAJIEKHOCTh 110 CPABHEHHUIO C MarucCTpajabHbI-
MU, TaK KaK IPpH MOBPEXKIAECHUN KaKOW-T100 JMHUU OTKIIIOYAETCS TOJIBKO OJUH noTpedurens. Ho
OHHU U caMbl€ I0pOrue, Tak Kak TpeOyroT

MPOKJIAJIKK OOJIBIIOTO KOJMYECTBA KaOesel 1 yCTaHOBKH OOJIBIIOTO KOJIMYECTBA STYEEK B
PV umu B PII 10 xB. Pagnanbnbie cxemsl 11e1€co00pa3Hbl B TEX Clydasx, KOT/a CYIIeCTBYIOT
KPYIIHBIE COCPEJOTOUYECHHBIE HATPY3KH, PACIIOJIOKEHHBIE B Pa3IMUHbIX HAIIPABIECHUAX OT LIEHTpa
MIUTaHUS.

MarucTpanbHO#N Ha3bIBaeTCs Takasl cCXeMa, Korjia KakJasi MarucTpaib, OTXOAs11ast OT
[EHTpa JIEKTPUUECKOT0 MUTAHMS, 3aNTUTHIBAET 1O 1ernovke Heckoabko TII 10/0,4 xB. [1pu ma-
TUCTPAJIbHON CXEME OT MOJACTAaHIIMU BEPXHETO YPOBHSI IUTAIOTCS MO OJJHOW JIMHUU JIEKTPOIIE-
penaur (MarucTpain) HECKOJIBKO MOJICTAaHIUN HUYKHETO YPOBHS (MJIM YCTPOMCTB pacnpeieneHus
AIIEKTPOIHEPIUN). MarucTpaibHble CXEMbI paCIPEeICHUS ANEKTPOIHEPTUH CIEYET IPUMEHSTh
IIPU pacrpeelIeHHbIX Harpy3Kax U MpH TaKOM B3aMMHOM pacnoiioskeHuit noacranuuii (I1I'B,
PII, TII) Ha TeppUTOpUH IPOESKTUPYEMOTO 0OBEKTA, KOT/1a MAarUCTPaId MOTYT OBITh TPOJIOKEHBI
0e3 3HAUYUTEITbHBIX 00PATHBIX HANIPABICHUH.

PaznuyaroT cnegyromye pa3HOBUIHOCTH MaruCTPabHbIX CXEM:

— OJIMHOYHAsl MarucTpalib, KOTJa K MOJCTaHIMSIM HIYT OJAHOLENHbIE JUHUH JIEKTpOIie-
penauu (pucyHok 2); Haubosee xapakrepHa npu Hanmnuuu B COC ogHOTpaHCchOPMATOPHBIX MO-

CTaHIUK);
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PI1 10(6) kB
| (

TIIL TII2 TII3

2
]
-2

Pucynok 2 — OguHo4yHast MarucTpasib ¢ OAHOCTOPOHHUM ITUTAaHUEM

— OZIMHOYHAs MarkucTpajb C JBYCTOPOHHUM ITUTaHUEM (PUCYHOK 3);

— JIBOITHasi MarucTpajib ¢ OAHOCTOPOHHUM IUTAaHUEM, KOTJa K MOJACTAaHIUAM UIYT JABYX-
LIENHbIE JIMHUHU AJIEKTporepeaauu (pUCyHoK 4);

— JIBOIHBIE (BCTPEYHbIE) MArucTpajii C JIBYCTOPOHHUM IHMTaHUEM (PUCYHOK 5), Korja
LEMOYKH JIMHUHA 3JIEKTpoIepeaayy IByX Maructpaiei uayt kK aByxrtpaHchopmaropubiM TIT ot

pa3HbIX cexuuii PY BcTpeuHo npyr apyry;

1 1

[ ]
b2
| o]
b

PIT1 10(6) kB PI12 10(6) kB
e

TITI TII2 TIT3 TI14

Pucynok 3 — OauHo4yHast MarucTpajib ¢ JBYCTOPOHHUM MUTaHUEM (TIeT/ieBasi)
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Ilepnan Bropas

CEKUHMA lHHHBI QCMHHH PI1 10(6) kB

TII1 TII2 TII

Pucynok 4 — JIBoiiHasg MarucTpaib ¢ OJHOCTOPOHHUM IMUTaHUEM

b2
| ]
| ]
[ o)
J
| )

PIT2 10(6) xB

f

PIT1 N
10(6) kB
TITI \@ T2 TIT3

Pucynok 5 — JIBoitHast MarucTpaib ¢ AByXCTOPOHHUM IIUTAHUEM
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OCc00EHHOCTSAMH MaruCcTpaIbHBIX CXEM 10 CPABHEHHIO C PAIUATILHBIMU TIPH MPOYHX PaB-
HBIX YCIIOBUSIX SIBJIIFOTCA UX MEHbLIAS CTOUMOCTb, ONpeIeisieMasi MEHbIIIUM KOJIMYECTBOM JJICK-
TPUUYECKUX anmaparoB B PY LeHTpa 3JIEKTPUYECKOr0 NUTAHKS, U MEHbIIAsk HAJEKHOCTb.
Hanpumep, BBIXOT U3 CTPOSI JIMHUU AJIEKTPOIIEPEIayu TOJIOBHOTO y4acTKa MarucTpail IpuBo-
JIUT K MPEKPAIIECHUIO AJIEKTPOCHAOKEHUS BCEX MOTpeOUTeNeH, MOIKIFOYCHHBIX K HEl.

PagnanbHo-MarucTpaabHOM (CMEIIAaHHON) SIBJISIETCS TaKasi cXxeMa, Korja B Hell mpu-
CYTCTBYIOT ()parMeHThI PaluaIbHBIX H MAarUCTPATBHBIX cxeM. CMEIIaHHON cXeMe MPUCYIIU
0COOEHHOCTH PaIMATIbHBIX U MaruCTPAIbHBIX CXEM B TOW CTENEHHU, B KOTOPOH OHA CTPEMHUTCS K
TOMY WJIM MHOMY KpailHEMY PEIICHUI0, TaK KaK SIBJSETCS IPOMEKYTOUYHBIM PEHICHUEM MEXITY
HUMH.

KoabueBasi cxema mpecTaBisieT cO00M pa3BUTHE MAruCTPAIbHOM, 3aKItoyaroiieecs B
TOM, YTO HAUMHAETCSl OHA C OJHOW CEKIUU PACIPEIECIUTEIBHOIO YCTPOMCTBA, a 3aKaHYMBAETCSA

Ha JIPYToii CeKIUU (PUCYHOK 6).

[ ]
| o]

[
| ]

TITI
TT14 TIIS TIl6

PIT1 P12
10(6) kB A 10(6) kB

)4 & YKa3aHHOI'O BbIIIC ONIPCACIICHUA KOJIbIIEBOM CXEMBbI BBHITEKAET €€ IJIaBHAas 0Cco0OeH-

Pucynok 6 — KonbueBas cxema

HOCTb — KOJIbI1O, COCTOAIICC U3 HCKOTOPOT'O KOJINUICCTBA JIMHUI QJICKTponepcaaun, COCANHATO-
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HIMX MEXy COO0M MOJCTaHIINK U CEKLIUU PACTIPEIETUTENLHOTO YCTPOIICTBA HICTOYHHKA ITUTa-
HUS, JIOJDKHO OBITH PA30MKHYTO B KaKOK-JIMOO TOUKE.

B npoTuBHOM cityyae 1o KoJibily OyJeT IpOTeKaTh YPaBHUTEIbHBIN TOK, OMpeaesseMbli
Pa3HOCTHIO MOTEHIMAIOB OJHOMMEHHBIX (ha3 cekuuii PY uctounmnka (Tak Kak CeKIMOHHBIN ar-
napar pa3oMKHYT) U CYMMapHBIM COMPOTUBIICHUEM TUHUI Kobla. Takum 06pazomM, HOpMalb-
HOE ONIEPATUBHOE COCTOSIHUE KOJIBLIEBOM CXEMBI COCTOUT B TOM, YTO OJIHA U3 JIUHUN HAXOJUTCA B
Pa30MKHYTOM COCTOSIHMH, HO TOJIBKO C OJTHOW CTOPOHBI, T.€. IOJ] HAIPSIKECHUEM.

JIOCTOMHCTBOM KOJIBLIEBBIX CXEM SIBJIAETCS MX BBICOKAs HAJAECKHOCTh 0 CPaBHEHUIO C
BBIIIEPACCMOTPEHHBIMU CXeMaMH, OOYCIIOBJICHHAs T€M, YTO BBIXOJ M3 CTPOs JIO0OW U3 JIMHUUN
HE MMPUBOJUT K OTPAHUYCHUIO

IMEKTPOCHAOKEHUS OTpeOuTeNe, moakimodeHHbIX K TII, Tak Kak Bceraa MOXKeT OBbITh
HalJIEHO OIEPaTUBHOE COCTOSIHUE CXEMBI, I03BOJIAIONIEE EPEIATh AIEKTPOIHEPIHIO.

HenoctaTok KOJIBLIEBBIX CXEM COCTOMT B TOM, YTO NPU MPOYMX PABHBIX YCIOBHUSX OHHU
JIOPO’KE, YTO OOBSICHSICTCS OONBINEH MPOTSHKEHHOCTHIO JIMHUAN 3JICKTPONEpeIaud W OOIBIIINM HX

CCUCHUCM.

3aoanusn:

3aoanue Nol

3akirouaeTcs B MPOCMOTPE U 0OCYKIACHUH MPE3CHTAIUI 10 CXeMaM SJIEKTPOCHAOKEHUSI
MPOMBINIICHHBIX TPEANPUATUHN, U 4ero HEOOX0IMMO BhIOpaTh U MPEJICTaBUTh HA 00CYXKIeHHE
CXeMY 2JIEKTPOCHAOKEHHUsI B COOTBETCTBUM C HOMEPOM BapUaHTa, KOTOPHIN BbIIAETCS MpEno/ia-
BaTEJIEM.

Tabnuma 1 —BapuaHTsl cxem 31eKTpocHa0KeHus

BapHaHT THOo cXeMBI CIpyKTypHOE 0003HaUICHHS

1 ABoiiHaA MarHcIPalb C

OMHOCTOPOHHHM IMTHTAHHEM

]

KOIbIIeBadg

3 ABofiHaA MarucTpailb C

ABYXCTOPOHHHM ITHTAHHCM

53



Ilpakmuueckasa paooma Ne9. Cxembl I1eKMPOCHADIHCEHUA 20POOCKOU IIEKMPUUECKOU

cemu.

Ilens: O3HAaKOMUTHCS C CETSIMU JIEKTPOCHAOKEHUS CENUTEOHBIX TEPPUTOPUIA TOPOJIOB.

OcHogvl meopuu:

I'opoackue anekTpudeckue ceTu KiacCuPpUIMPyIOTCs Ha:

— anekTpocHaOkaromue (HampspkeHueM 35 — 220 kB), Kk KOTOpbIM OTHOCSTCS JIMHUU
anekTpornepenaun 35 kB u Bblllle BMECTE C OMOPHBIMU MOACTAHIUAMU U MOACTAHIIUSAMHU TI1y0O-
KHX BBOJIOB;

— nurtapmue (HanpsbkenueM 6-20 kB), cocrosimiye U3 TUHUIN 3JeKTponepeaynd oT HIHH
6-10 kB omopubIX moacTaHIuii, moacTaHIuil rrybokoro BBojaa i TOL] po mun 6-20 kB pac-
MPEACIUTENbHBIX TYHKTOB U CBSI3€H MEXIy HUMH BMECTE C paCIpeAeIUTeIbHBIMU ITYHKTAM;

— pacrnpeaenuTenbHble (HanpsbkenueM 6-20 kB), cocrosmye u3 IMHUM 3JeKTponepeaun
ot mH 6-20 kB pacnpenenutenbHbIX MyHKTOB 10 mHH 6-20 kB TpanchopMaTOpHBIX MOACTaH-
i 6-20/0,4 kB BMecTe ¢ TpaHCHOPMATOPHBIMH MOICTAHIIUSIMH;

— pacnpenenutenbubie (HanpspkeHuem 380 B), cocrosiiue U3 TUHUN dIEKTporepeadn
ot mmH 380 B Tpanchopmaropusix mojacraniuii 6-20/0,4 kB 10 BBOJIHBIX paclpeleauTeIbHBIX
YCTPOMCTB 3aHUHN U COOPYKEHUU;

— BHyTpeHHUe (Hanpspkenuem 380 B) cetu 3nanuid.

DnekTpocHabKaroIas CeTh rOpo/ia BHIMOIHIET JBONCTBEHHYIO POJIb:

— OCYILECTBIISIET NMapaJlJIeIbHYI0 pa0OTY UCTOYHUKOB MUTAHNUS;

— UCTOJIB3YETCA Ul paclpeiesieHus AJIEKTPO3HEPTUU CPeld PaiioHOB ropoia.

OcoOeHHOCTH €€ MOCTPOEHUS ONPEAEISIOTCS MECTHBIMU YCIOBHSIMU: TEXHHUUYECKOW Xa-
PaKTEpUCTUKONW UCTOYHUKOB MUTAHUs, pa3MepaMu ropoJa,

BEJIMYMHON U IJIOTHOCTBIO HArpy3KkH. J[J1s KpymHBIX FOpPOJIOB 3JEKTpocHa0karoasi ceTh
BBITIOJTHSIETCS] B BUJIE KOJBIEBOM (PUCYHOK 1) MJIM MarucTpaJibHOW CETH C ABYXCTOPOHHUM ITH-
TaHueM. VICTOYHMKAMM NHUTAHUS CIyKaT MOJCTAHLUHUU SHEPrOCUCTEMBl WM 3JIEKTPUUYECKUE
ctannuu. KonblieBoe HCIIONHEHNE TUHUU 00ECTIeYMBACT HAACKHYIO M THOKYIO CHCTEMY dJICK-
TPOCHA0XKEHHUS TOpoJa, a TaKXKe JOCTaATOYHO SKOHOMHMYHOE Pa3BUTHE DJIEKTPOCHA0XKaIOIIEH ce-
TH C POCTOM Harpy3Kku OTAENbHBIX pailoHOB ropoja. HanpsbkeHue KoiableBOl ceTH onmpeneser-
csl pazMepamu ropoja. J{s KpymHBIX TOPOAOB CEeTh BBIMONHsIeTCS Ha Hampshkerue 110 (220) kB

" BBIIIC. KOJ'H:I.[CBaSI cetrh 110 kB u BEIIIIC prnHCﬁU.IPIX ropoJaoB JOJI’)KHa OBITH CBSI3aHA 110 CETH
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BHEIIHETO AJIEKTPOCHAOKEHHSI HE MEHEe YeM C JIByMSl HE3aBUCHUMBIMU HCTOYHHMKAMH MUTAHUS
HHEProCUCTEMBI YEPE3 Pa3HbIE ONIOPHBIE MTOICTAHIIUHU.

Omnopuoii noacranuument (OIIC) Ha3bIBaeTCs MOACTAHIIMS, TTOJIYYArOIIas 3J€KTPOIHEPTHUIO
OT MCTOYHMKA MUTAHUS U PACIPEIECIAIONIas €€ M0 KOJIbLIEBOM MM MaruCTpaJbHOW CETH U IO
MOJICTAaHIUAM TIyOokoro BBoja. ONOpHBIE MOJICTAHIIMM PEKOMEHAYETCsSl pacnojiaratb B MPOTHU-
BOIIOJIOKHBIX MECTaxX KOJIbLIEBOW ceTU. JIMHUM CBSA3M KOJIBLEBOW CETU C OMOPHBIMU MOACTAHIIU-
SIMU 3HEPrOCUCTEMBI BO BCEX CIIydasx JOJKHBI COOpYKaTbcs IO pa3HbIM Tpaccam. B cersax 110
kB pexoMeHayeTcsi TpUCOEINHEHNE K OAHOW JIMHUU 3JIEKTPONEpeayu ¢ JBYCTOPOHHUM IIHUTA-
HUEM, KaK MMpaBujo, He OoJiee TpexX MOJCTAHIIMIA MPU YCIOBUHM COXPAaHEHUs MUTaHUsS oTpedute-
JIeH TIpu aBapUHOM OTKJIIOYCHHH JIFOOOTO Y9acTKAa JIMHHH.

[Tpu pa3zpaboTke cXeMbI AMEKTPOCHAOKAIOIINX CETEH KPYIMHBIX TOPOIOB JOMOTHUTEIHHO
K KOJIbLIEBOM MaructpaibHOil cetu HanpsbkeHueMm 110 kB u Bbllie ¢ IByXCTOPOHHUM HNUTaHUEM
ropojia cieayeT MpeaycMaTpuBaTh COOPY)KEHHE MOJCTAHIMKA TITyOOKOTO BBOJ HAaIpsHKEHHUEM
110 xB u BblmIe JUIst TUTaHUS OTAEIBHBIX PallOHOB IOPO/A, HE OXBATHIBAEMBIX KOJIbLIEBOM CETHIO
YKa3aHHOT'O HalpspKeHUs. B 3aBUCMMOCTH OT MECTHBIX YCJIOBUN NMUTAaHUE MOJCTAHIMM II1yOOKO-
r0 BBOJIAa MOXKET IPETyCMaTPUBATHCA OT Pa3HbIX CEKIIMI

LIMH OJIHOM WJIM Pa3HbIX ONOPHBIX MOACTAHIMM, a TAK)KE OTBETBICHUSIMU OT KOJIbLEBOM
CeTH C JABYXCTOPOHHMM nuTaHueM. llojncraHiuuu riyObokoro BBoAa HEOOXOIUMMO BBIIOJHATH

JBYXTpaHC(OPMATOPHBIMU C MOAKIOYEHUEM 10 cXeMe OJI0KOB «IMHUSA - TpaHC(HOpMaTOp».

KonbueBpan cxema
3nekTpocHabxeHMsa ropoaa
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J1211 11U KB
N30 110 kB

10,5 kB 03 %8 10,5 KB
J13M 10 kB PON
(W) 10/0,4 kB
T3C
0,4/0, 23 KB

Vv

N13M 110 kB

Cetb 380/220B

N3M110 kB N3n110«B

Cetb 35 KB Cetb 10,5 kB

275K 275k

KoHTakTHasa ceTb KoHTakTHana

Pucynok 1 — KonblieBas cxema aieKTpocHa0x)aromei cetu

PaguanbHas cxema MUTaHUS MOACTAHIMM ITTyOOKOTo BBOJA MpeAyCcMaTpUBaeT IMpUMEHe-
HUS YIPOLIEHHBIX CXEM NEPBUYHON KOMMYTALIAH.
[TocTpoeHue 3meKTpoCcHa0XKAIOIMNX CETEN JOIKHO oOecreunBaTh OrpaHUYEHUE TPAH3UT-

HBIX IIEPETOKOB YCPE3 TOPOJACKYIO CUCTEMY BHCKTPOCH3.6)KCHI/I$I.

101 |
2

Hlex mmd /7 6
/ ‘ ‘

I5 14 1312 =

e o
AKuaoh
JIOM

10

i 4

11

Pucynok 2 — CtpykTypHas cxema 3JeKTpOCHa0KeHUsI ropoia:
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1 — paiioHHas 37EKTPOCTaHINS; 2 — OBBIMAIIMKA Tpanchopmatop; 3 — BJI HanpspkeHu-
em 220 kB; 4 — moacrannus rirydokoro BBojaa (IICHTP MUTAHHS); 5 — pacpeIeTUTEIbHOS
yCTPOMCTBO; 6 — nuTaroas kadenbHast JUHUS; 7 — paclpeleIMTEIbHbIN ITyHKT;8 — pacupeneinu-
TenbHas KabelbHast TMHUSA, 9 — MOHU3UTENbHAs TpaHchopmaTopHas nojacrannus; 10, 14 — ka-
oenbHbIC TMHUN Hanpsbkerue 0,4 kB; 11 — BBogHO-pacnpenenuTeIbHOe yCTPOrCTBO; 12 — Ka-
OenbHas TMHUA HanpsbkeHueM 35 kB; 13 — rmaBHas noHuU3UTENbHAS NOACTAHLINS IPEANIPUATHS,

15 — pacnpenenutensHbIi muT Ha Hanpspkenue 0,4/0,23 kB

IMuTaomme u pacnpeneaureabubie cetu 10 kB

B xauecTBEe OCHOBHOTO CPEIHETO HANPSXKEHUS MUTAKOIIMX U PaCIPEAECTUTENBHBIX TOPO-
CKUX ceTell mpuHsATo HanpshxeHus 10 kB.

Iurarmme ceTH COCTOAT M3 JMHUH 3JeKTporniepenaund oT mwuH 10 kB onmopHo#t nonu-
ctanuu (OIIC) nnu noacranuu riyookoro Beoaa (I1I'B wnu I'TIIT) go

muH 10 kB PII u ceszeit mexay PIL. [Hunst 10 kB OIIC unu III'B (I'TIIT) Ha3siBatoTcs
neHTpamu nutanus (LIT).

Ha3naueHnue nuTarmux 1eKTPUYECKUX CeTEN — KOHIIEHTPUPOBAaHHAsA Mepeaada MOIIHO-
ctu Ha PII B paiionsl, ynanenusie ot L{II ykasanHsix nmoxcraniui. PII ocymecTBisitor npuem
anekTpuueckoit anepruu ot LI u e€ pacnpenenenue Ha cpennem kinacce Hanpsokenus 10 kB.

enecoobpaznocts coopyxkenus: PI1 nanpsokenuem 10 kB gomkHa onpeaensTbest B Kax-
JIOM KOHKPETHOM CJIy4ae TEXHHKO-DKOHOMHYECKUMHU pacue€TaMH U MPHU YCIOBHH, YTO HArpy3Ka
Ha ux muHax He Me”ee 7 MBT. [Iutanue PII noipKHO OCYyIIECTBIATHCS IO paguaibHbIM B3aMHO
pe3epBUPYEMBIM JTMHUSIM, MOJKIOUYCHHBIM K pa3HbiM cekuusm LII1. PacnipenenurenbHbie MyHK-
Thl Ha 10 kB BBINOJHAIOTCS, KaK MPaBUIIO, C OJHOW CEKIIMOHUPOBAHHOM CHCTEMOW COOPHBIX
muH. Ha CeKIIMOHHOM BBIKJIFOUATENE JOJKHO IIPEAYCMATPUBATHCSA YCTPOWCTBO aBTOMATUYECKO-
ro BBoJa pezepBa (ABP).

Pacnpeneanrensnbie cetu — cetu oT muH 10 kB PII no pacnpenenuTenbHbIX TpaHc-
dbopmaropubix noactanui 10/0,4 xkB. Pacnpenenutensras cets 10 kB mpeacrasmsier coboit
COYETaHHUE PaJUATbHBIX, KOJBLEBBIX U JYYEBBIX (MarucTpajabHBIX) CXEM MUTAHUS TOPOJCKHX
pacrpeIenuTeNbHbIX TOACTAHIIUM.

JI71st JIeKTpOCHA0KEHUS TTOTpeOUTENel ¢ MEKTPONPUEMHUKAMH TIEPBOI KaTerOpUH pe-
KOMEHIYIOTCS CIIETYIOIINE CXEMBI:

— pauabHBIE;

— JBYXJYy4Ye€Basl ¢ OJHOCTOPOHHUM IMUTAHUEM (JBOMHAs MAarucTpajib ¢ OJHOCTOPOHHUM

MUTaHUEM);
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— NBYXJIy4eBas C JABYXCTOPOHHHM ITUTaHUEM (IBOMHAS MarucTpaib C JIBYXCTOPOHHHM
MMUTAaHUEM).

Haubonee pacnpocTpaHeHHBIE CXEMbl MUTAHUS TOPOACKUX PaACHPEICIUTEIbHBIX IO-
CTaHIIMI — 3TO pajualIbHas U JIBYXJIy4eBas C

OAHOCTOPOHHHUM ITUTaHUEM (HBOﬁHaﬂ Marucrpajb ¢ OJHOCTOPOHHUM HI/ITaHI/IeM).

LTI L2 LT 10(6) kB 112

I 10(6) kB b / (

T _ ITIS TN t+-mns
T3

™2 I TH4 T2 i:}-ﬂm

TI3 TH6

LI 10(6) xB LI

|
3

T

T2

TIB—=

T114 ¢
Pucynok 3 — CxeMbl nutaHusi TpaHC()OPMATOPHBIX MOJICTAHINI B TOPOJICKUX CETSIX: a —

IICTIICBAd, 0— KOJIbIIEBasdA, B — KOM6I/IHI/Ip0BaHHa$[Z METJICBad U OJJHOJTydYCBaA

J11 aneKkTpocHaO)KeHus MOTpeOUTeNel ¢ ANEKTPOIPUEMHUKaMU 0CO00 TPYIIbI IEpBOi
KaTEeropuu PEKOMEHAYIOTCS JBYXJIydyeBasi CXeMa C JIByXCTOPOHHUM MUTAHUEM, MPHU YCIOBUHU
MOJKJIFOYEHUS B3aUMHO pe3epBupyromux JuHuM 10 kB K pa3sHbIM HE3aBUCHUMBIM HCTOYHHKAM
MATAHUS.

[Ipu 5TOM Ha CEKIIMOHHOM BBIKJIIOUATENIE pacHpeienuTenbHoro ycrpoiictea 0,4 kB nByx-

tpancopmaropubsix TII gomkHO ObITE peaycMoTpeHo ycTpoiictBo ABP.
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OCHOBHBIM MIPUHIIMIIOM TTOCTPOEHUS pacnpenenuTenbHoi cetu 10 kB ns anekTponpu-
€MHHUKOB BTOPOW KaTErOpHUH SIBJISIETCSI COUETaHUE METJIEBBIX U KoJblEBbIX cxeM 10 kB, obecne-
YUBAIOIIUX ABYXCTOpoHHEee nutanue kaxaon TII, u nerneBsix cxem 0,4 kB.

Jliia 3nekTpocHa0XKeHHs pailoHOB ropojia ¢ ANEKTPONPUEMHUKAMU TIEPBOM U BTOPOIl Ka-
TErOpUNA PEKOMEHIYyeTCs NMpUMeHeHrne Ha HampspkeHuu 10 kB KOMOMHUPOBAHHOM METJICBON M
JIBYXJIy4EBOU CXEMBI C IBYXCTOPOHHUM ITUTAHUEM.

OCHOBHBIM IPUHLIMIIOM MOCTPOEHUS pacrpenenuTensHoil cetn 10 kB ans anexkrponpu-
€MHHUKOB TPEThEU KaTErOpUU SIBJIAECTCS coueTaHue NneTieBblxX JMHUN 10 kB 1 pagnanbHbIX TUHUN
0,38 kB x moTpebuTensam. [[1s smekTpocHAOKEHHS MOTPEOUTENel C AIECKTPONIPUEMHUKAMH TPE-
ThEH KaTerOPHH PEKOMEHAYIOTCS NMPUMEHEHHE OAHOTPAHC(POPMATOPHBIX MOACTAHIMNA MUTAFO-
LIMXCS 10 METIEBBIM CXEMaM.

[TuTanue TArOBOM MOJCTaHLIMU TPOJUIEHOYCOB I€1€CO00pPa3HO OCYIIECTBUTH MO paiu-
aJIbHOM JIBYXJIy4E€BOM CXE€M€ C YCTAHOBKOM CEKUMOHHOTrO BhIKItouaTens ¢ ABP Ha cropone BH
npeoOpa3oBaTeIbHON MOJICTAHIIUH.

Pacnpeneantenbnsbie cetu 0,4 kB

Pacnipenenurensubie cetu 0,4 kB — cetu ot muH 0,4 kB pacnipenenutensHbIX Tpancgop-
MaTOPHBIX MOJCTAHLIUNA A0 BBOAHBIX paclpeAenuTeNbHbiX yeTpoiicTB (BPY) unu rmaBubIX pac-
npenenutenbHbix muToB (I'PI) 3qanuii u coopyXeHUi.

Ha BBOjge B 31aHuMe WM COOPY)KEHHE JOJKHBI OBITh YCTaHOBJIEHBI BBOJHO-
pacnpenenuTeNbHbIE YCTPONCTBA WX TJIABHBIE PACIIPEAECIIUTEIbHBIC IIIUTHI.

Bsona BPY u I'PIIl npu nuTaHuu 3IEKTPONPUEMHUKOB IIEPBOM U BTOPOM KaTErOpUil
CJIeTyeT OCYIIECTBIATh OT Pa3HbIX TPaHC(HOPMATOPHBIX MOJCTAHLIUN, IPUCOECANHEHHBIX K He3a-
BHUCHUMBIM UCTOYHHMKaM nutaHus. Ha cekunonHom Beikmoudarene muH 0,4 kB nByxtpancdopma-
topHbIx TII u Ha BPY nomxno ObITh mpeaycmotpeno yctpoiictBo ABP. Ha BPY u I'PIIl Ha
BCEX BBOJIaX MUTAIOIIUX JUHUHN JOJKHBI OBITh YCTAHOBJIEHBI allapaThl 3aIIUTHI.

Jlj1g 37IeKTPONIPUEMHUKOB BTOPOM KaTErOpUH PEKOMEHAYIOTCS K IPUMEHEHUIO NETIEBbIE
cxemsl Ha 0,38 kB B coueranuu ¢ nerneBbIMU cxeMaMmH Ha cropoHe 10 kB. IIpu atom nuHum
0,38 kB B neTneBbIX cxemMax MOTYT IPUCOEANHSITHCS K OQHON min pa3HeiM TI1.

JUis 27IE€KTPONPUEMHUKOB TPETHEN KATETOPUHM PEKOMEHAYETCSI CXEMa OJMHOYHOM Maru-
CTpajy C OJHOCTOPOHHUM IMUTaHUEM.

Pacnipenenurensusie cetm 0,4 kB JOMKHBI BBINOTHATBCA € TIIYXMM 3a3€MIICHHEM
HEeUTpanu pacnpeaeauTenbHbIX TPAaHCPOPMATOPOB.

[Tpumenenue ycTpoicTB 3amuTHOrO oTKItOYeHUS (Y30) B 3J€KTPOYCTAaHOBKAX JKUIIBIX U

O6I.H€CTBGHHI)IX 3JaHUAX ITO3BOJISACT 00eCIeYnThb BBICOKYIO CTCIICHb 3alllUThI moneﬁ OT IMOopaxe-
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HUSA DJICKTPUYCCKUM TOKOM IIPH IMPSIMOM M KOCBCHHOM IMPHUKOCHOBCHHWHN W CHU3HUTH IOXKAPHYIO

OIMAaCHOCTD 3JICKTPOYCTAHOBOK.

3aoanusn:

3aoanue Nel

3akIrovaeTcs B MPOCMOTPE U OOCYXKICHUU TPE3CHTALUN TI0 CXeMaM 3JIEKTPOCHA0KECHUS
TOPOJIOB, ISl Yero HE0OXOIUMO BBIOPATh M MPEACTABUTHh HAa OOCYKICHHE CXEMY 3JIEKTPOCHA0-

KCHHA B COOTBETCTBUU C HOMCPOM BapuaHTa, KOTOpBIﬁ BBIIACTCS ITPEIIOAaBaTCICM.

EapHAHT | THI cXeMEBI H BeTHYHHA HAIPAHEHHA KomaiecTeo
TpaHc HoPMATOPHED
MOOCTAHITHE H AKX
MoMelneHHH

1 [Tetnepas. 10 B 10 TII

2 KoMOHHEpORAHHAR 7 HHIEX JOMOE H ITEOIA
(paguanemas u netnesad), 0.4 kB

3 Komenepas, 10 5B 9 TII

4 KoMOHEHpOBAaHHAS (IeTISEAT H 8 TII
oguomyueead). 10 ¥B

5 Ney:TyIeEad c 0MHOCTOPOHHHEM 9 TII
[HTAHHEM (IBOHHAT MaTHCTPANE C
OOHOCTOPOHHHEM mHTaHHeM), 10 kB

4] IBVXTYIeBad C ABVECTOPOHHHEM 10 TI1
[HTAHHEM (IBOHHAT MaTHCTPANE C
OBVXCTOPOHHHM mHTanHeM) 10 kB

7 KoMOHHEpORAHHAR 8 EHIEX JOMOB, OOIEHHIIA,
(pamuaneHad u nernesaq), 0.4 xB OeTCKHI cag/aciH

8 [Tetnepan, 0.4 B 10 HHIEX TOMOB

9 Konsuepan, 10 kB 7T

10 KoMOHHEpORAHHAR 4 FHIEX JoMa, ITKOTA H
(paguaneHas u netnesad), 0.4 kB IpOIOBOIBCTECHHEIH MAraIHH

11 KoMOHHEpORAHHAR [MomuEIHHAEKA, THIeH H 7
(pamuaneHas u neTiesad), 0.4 xB EHIIEX I0MOB

12 Komenepas, 10 5B 12 TII
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5. Yueono-memoouueckoe u ungpopmayuonnoe ovecnevenue OUCYUNIUHDBL

5.1 Ilepeuenv 0cHo8HOI U OONONHUMEILHOU TUMEPAMYPbl, HEOOX00UMOU 0 0C80e-
HUA OUCUUNIUHDL

5.1.2 Ilepeuens ocnognoil iumepamypul:

1. CuntokoBa, T. B. IIpoektupoBanue cucteM aiieKTpocHadkeHus : yueOHoe nocobue /
T. B. CuntokoBa. — Jlunenx : JIuneukuil rocygapcTBEHHbIM TeXHUUYECKUN yHUBEpcUTeT, IbC
ACB, 2020. — 49 c. — ISBN 978-5-00175-025-3. — Tekcr : anekTponnsiii // Lludporoit oOpa-
3oBareabHbIi pecype IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/106253.html

5.1.3 Ilepeuenv oononnumenvHoll 1umepanmypol:

1. ®ununmnosa, T. A. DHepreTMuecKue PeXHUMbl JIEKTPUUECKUX CTAHUUN U DIEKTPO-
sHepreTudeckux cuctem : yueOHuk / T. A. @ununmnoBa. — HoBocubupck : HoBocubupckuii
rOCy/IapCTBEHHBINA TeXHUYeCKuil yHuBepcuret, 2018. — 294 ¢. — ISBN 978-5-7782-3589-2. —
Texkcr : anmexkrponnbii // Lludposoit oopazosarensHbii pecypec IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/91282.html

5.2 Ilepeuenv yuedHO-MemoOuuecKo2o0 o0bOecneueHus camocmoAmenbHou padomol
odyuarowuxca no OuCyuUnIuHe

1. Metonuyeckue peKOMEHIAIUMH I MOATOTOBKH K MPAKTUYECKUM 3aHSTHUSIM MO JHC-
uIuinHe «CXEMHBIE PeIIeHHs U TPUHIIUITBI paOO0ThI AIEKTPOIHEPTETUUECKUX YCTAHOBOK.

2. Meronnueckre peKOMEHIAIUH 110 OPTaHU3AINN CAMOCTOSATEIIFHON PabOThI CTYICHTOB
no guciuIuinHe «CXeMHBIE PEIICHUs] M TMPUHIUIB paOOThl JIEKTPOIHEPTETHUECKUX YCTAHO-

BOK».

5.3 Ilepeuenv pecypcose unghopmayuonno-meneKoOMMyHukayuonnou cemu Humep-
Hem, HeodX00UMBLX 0J151 0C6OCHUSL OUCUUNIUHDL
1. http://www.biblioclub.ru -OBC "YHuuBepcurerckas Oubaroreka oHmainH"

2. http:/lmww.iprbookshop.ru/ - Dnekrponno- oubnmoreunas cucrema [IPRbooks
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MMHUCTEPCTBO HAVKM U BBICIIIET'O OEPA30BAHMS POCCUCKOU ®EJEPA-
115041
denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YUPEIKIACHUE
BBICIIIEr0 00pa30BaHUs
«CEBEPO-KABKA3CKUI ®EJIEPAJIbHBI YHUBEPCUTET»
[Isaturopckuit uuctutyt ($punuan) CKOY

MeToanyeckue yKkazaHus
110 OpraHu3alliy U MPOBEICHUIO CAMOCTOSTEIIBHON pabOThI
o aucuunnuae «CXEMHBIE PEIIEHW A Y ITPUHIMIIBI PABOTDI
OJIEKTPOOHEPTETUYECKUX YCTAHOBOK»
JUISL CTYJIEHTOB HAIlPaBJICHUSI TOATOTOBKH
13.03.02 DneKTpoIHEPreTHKa U JICKTPOTEXHUKA
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Conepxanue

Beenenue

OO01mas XxapakTepUCTUKa CAMOCTOATEIbHONU paboThl 00yUaroLerocs Npu u3yde-
HUU TUCHUIUTMHBI «CXEeMHbIE PEIIeHUs M MPUHLMUIBI PaboThl 3JIEKTPOIHEpre-
TUYECKUX YCTAHOBOK»

[Tnan-rpaduk BBIOJHEHUS CAMOCTOSITEIILHON paOOTHI

KoHTpoibHbIe TOYKK ¥ BUABI OTYETHOCTH 110 HUM

MeTtoauueckre peKOMEHIaluU 0 U3YYEHUIO TEOPETUYECKOTO

Marepuasa

Y4eOHO-MeToAnYeCKOe U NH(DOPMAIIMOHHOE 00eCTICYCHHUE JUCIIUILTAHBI
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BBenenne

CaMocrosiTenbHast paboTa — rmIaHupyemasi yaeOHasi, yueOHO-UCCIIeIOBaTeIbCKasl, Hayd-
HO-HCCIIe/IoBaTeNIbCcKasi paboTa CTYIEHTOB, BBINOJHSEMas BO BHEAYAUTOPHOE (ayIUTOPHOE)
BpeMsl TI0 3a/IaHUIO0 U MPU METOJUYECKOM PYKOBOJCTBE MpErnojiaBareis, HO 0e3 ero Hemocpe-
CTBEHHOI'0 y4yacTus (IpU YACTUYHOM HEIMOCPEICTBEHHOM YYAaCTHH IMPENOJaBaTelisl, OCTaBIISIO-
IIeM BEAYILYIO POJIb 32 paboTOM CTYyIEHTOB).

CamocrosiTenpHass pabora cTyneHTOB B BY3e sBisieTcs BaXKHBIM BHJIOM YYEOHOW H
HAyYHOU JEATENIbHOCTH CTYICHTA.

Benymas nens opranmzanuu u ocyuiectienns CPC pomkHa coBnamaTh ¢ HENbO 00y-
YEHUs CTY/ACHTAa — MOATOTOBKOW OakasiaBpa ¢ BbICIIMM oOpa3zoBanueM. [Ipu opranuzanuu CPC
BaXHBIM M HEOOXOJUMBIM yCJIOBHEM CTAaHOBATCA ()OPMUPOBAHHE YMEHHUSI CAMOCTOATEIbHOM pa-
00ThI 7151 TpUOOpETeHUs 3HAHHM, HABBIKOB M BO3MOXKHOCTU OpPTaHHU3aIMi Y4eOHOW M Hay4yHOM
JIeSATeTLHOCTH.

[lenpro camMoCTOSTETEHOM PabOTHI CTYJCHTOB SIBIISICTCSI OBNIaJCHUE (DYHIaMEHTATbHBIMU
3HAHUSAMU, TPOPECCUOHATBHBIMU YMEHUSIMHU U HaBBIKAMH JESATEIBHOCTH MO MPOMUITIO, ONTBITOM
TBOPUYECKOH, HCCIEN0BATENbCKON NesTeNbHOCTH. CaMocTosTenbHas padoTa CTyIEHTOB CIOC00-
CTBYET Pa3BUTHUIO CAMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH M OPraHM30BAHHOCTH, TBOPYECKOTO

MOJIX0/Ia K PELIECHUIO Mpo0JIeM y4eOHOro 1 NpoQeccroHaIbHOTO YPOBHSL.
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O01mas XxapakTepuCTHKA CAMOCTOATEIbHOI PadoThl 00y4aK0IIerocs nNpu u3y4eHuu
AUCHUILINHBI « CXeMHBbIe pellleHUs1 ¥ IPUHIMIIBI PA00THI 3JIEKTPOIHEPreTHYEeCKUX

YCTAaHOBOK»

CamocrosiTenbHast paboTa - miuaHupyemas yueOHas, yueOHO-HCCIeA0BaTeIbCKas, Hayu-
HO-HUCCIIeIoBaTebCckasi paboTa CTYJICHTOB, BBHINOJHSIEMAass BO BHEAYIUTOPHOE (ayTUTOPHOE)
BpeMs 10 3aJlaHUI0 M MPH METOJUYECKOM PYKOBOJCTBE MpErNojaBareis, HoO 0€3 ero Hermnocpe-
CTBEHHOT'0 y4yacTHs (IpH YaCTUYHOM HEMOCPEICTBEHHOM Y4YaCTHH IpernojaBaTelis, OCTaBIsio-
[IEM BEYILYIO POJib 32 paboOTOM CTYEHTOB).

CamocrosiTenbHass padota cTyneHTOB B BY3e sBisieTcss BaXKHBIM BHAOM YYEOHOU M
HAy4YHOW JEeSATENIbHOCTH cTyneHTa. CaMocTosTeNbHAs padoTa CTYACHTOB UIPAET 3HAYUTEIbHYIO
pOJIb B peHTUHIOBOM TexHonoruu odyyenus. B cBsa3u ¢ atum, oOyuenue B BY3e Bkirodaer B ce-
0s1 1Be, MPAKTUYECKU OJJUHAKOBBIC 110 00BEMY U B3aUMOBIIHMSHHUIO YACTH — IIpoliecca 00yueHus u
nporecca camoodyuenus. [Toatomy CPC nomkHa ctaTh 3G (EKTUBHON U IeJICHAIIPABICHHON pa-
00TOM CTy/IeHTA.

K coBpemeHHOMY crielanucTy 0OIIECTBO NPEABSIBISET JOCTATOYHO HIUPOKUN MepeueHb
TpeOOoBaHUi, Cpeal KOTOPHIX HEMAOBAKHOE 3HAaYCHHE UMEET HaJINune y BBITYCKHUKOB OMpe/e-
JICHHBIX CHOCOOHOCTEH M YMEHHS CaMOCTOATEIBHO JAOOBIBATh 3HAHMS W3 PA3IMYHBIX HCTOYHH-
KOB, CHCTEMaTU3UPOBATh MOJYYEHHYI0 HH(POPMAIIUIO, 1aBaTh OLEHKY KOHKPETHOW (PMHAHCOBOI
curyauuu. ®opMupoBaHUe TAaKOTO YMEHHs HMPOMCXOIUT B TE€UEHHE BCEro Iepuoja oO0ydeHus
Yyepe3 yd4acTUe CTYJEHTOB B IPAKTUYECKUX 3aHATHUSAX, BHIIIOJIHEHHE KOHTPOJIbHBIX 3aJaHUI U Te-
CTOB, HAaIllMCaHUE KYpPCOBBIX M BBIMYCKHBIX KBaTM(PHUKAIUMOHHBIX paboT. Ilpu sTomM camocros-
TelbHasi paboTa CTYACHTOB UTPAET PEIIAIOILYIO POJIb B X0JI€ BCEro yueOHOro mpoiecca.

Benymas nens opranuzauuu u ocyuiectsienus CPC pgomkHa coBnazaTh ¢ Lelbio 00y-
YeHUsI CTyJeHTa — MOJTOTOBKOM crieruanucta u 0akanaBpa ¢ BbICIIMM oOpa3zoBaHueM. [Ipu op-
ranu3anui CPC BaXHBIM U HEOOXOUMBIM YCIIOBUEM CTAHOBSTCS (DOPMHUPOBAHHE YMEHHUSI CaMO-
CTOATEIBbHOU paboThl AJIsl MPUOOPETEHNS 3HAHHM, HABBIKOB U BO3MOXKHOCTH OpraHu3aluu y4eo-
HOUW Y HAYYHOM JEATEIbHOCTH.

®opMbI caMOCTOSTENFHON pabOThI CTYAEHTOB pa3HOO0Opa3Hbl. B coorBeTcTBHM ¢ pabo-
Yyeil mporpaMMoi JHUCUUIUIMHBI MPEAYCMOTPEHBI CIEIYIOIINE BUIbl CAaMOCTOSITENbHON paboThI
CTYyJEHTA:

- CaMOCTOSTENIbHOE U3YUEHUE JINTEPATYPHI;

- CaMOCTOSTENBHOE PELIEHUE 3a/1aY;

- BBIITIOJIHCHHUE KYPCOBOI'O IIPOCKTA.
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Ilenv camocmoamenvnozo usyyenus Jaumepamypsl — CAMOCTOSTEIBHOE OBJIAICHUEC
3HaHUAMHU, OIIBITOM HCCHGI[OB&TGJILCKOI\/JI ACATCIIbHOCTH.

3aoauamu caMOCTOSITEILHOTO U3yUYEHUSI INTEPATYPHI SIBIISIOTCS:

o yrIIyOJieHHE U pacIIipEeHNe TEOPETHUECKUX 3HAHUH;

° ¢dopmMupoBaHHE yMEHHI HCIIOIB30BaTh HOPMATHBHYIO, MPABOBYIO, CIIPABOYHYIO
JOKYMEHTALNIO U CIIEHUAIBLHYIO JIUTEPATYPY;

° Pa3BUTHUC MO3HABATCIIbHBIX CII0OCOOHOCTEH M aKTUBHOCTHU CTYACHTOB.

Ilenv camocmoamenvrnozo pewienun 3a0ay - OBIaIeHUE NPOPECCUOHAIBHBIMU YMEHUS-
MH U HaBBIKAMH JIESTEIBHOCTH 110 NPOQHIIO OyAyIIeH NeITeIbHOCTH.

3adauamu caMOCTOATEIIFHOTO PEILICHUS 33/1a4 SBIISIOTCS:

J CHCTeMaTH3alus U 3aKPeIUICHHE TTOIYYSHHBIX TEOPETHUECKUX 3HAHUH M MPaKTHU-
YECKUX YMGHI/Iﬁ CTYACHTOB,

J (dopMUpOBaHHE CaMOCTOSATENLHOCTH MBINUICHHUS, CIIOCOOHOCTEH K caMOpa3BH-
THIO, CAMOCOBEPILICHCTBOBAHUIO U CAMOPEATH3aLUH;

J pa3BHTHE UCCIIEIOBATEILCKIX YMEHUH.

Lenvio camocmoamenvhozo GbINONHEHUA PACHEMHO-2PAduUecKoll padomsl 1O THC-
OUITNIMHE ABJISACTCA OBJIAJACHUC (bYHI[aMeHTaJH)HI)IMI/I 3HaHUAMU, HpO(l)eCCI/IOHaJILHI)IMI/I YMCHUI-
MH W HaBBIKAMH JIESTEIBHOCTH MO MPO(UIIO, OIBITOM TBOPYECKOW, MCCIIENOBATEIBCKON Jesi-
TEJIbHOCTH.

3adauamu naHHOTO BUJA CAMOCTOSATENILHON paOOTHI CTY/IEHTA SBIISIOTCSL:

. cucTeMaTH3alts U 3aKpeIUIeHUe MOJyYeHHBIX TEOPETUYECKUX 3HAHUN M MPaKTH-
YECKUX YMCHI/Iﬁ CTYACHTOB,

. yri1yOJeHue U pacliupeHne TeOPEeTHUECKUX 3HAHUH;

o (dopMHpoBaHHE YMEHHI HCIIOJIB30BaTh HOPMATHBHYIO, MPABOBYIO, CIIPAaBOYHYIO
JOKYMEHTALUIO U CIIEHUAIIBHYIO JIUTEPATYPY;

o pa3BUTHE MO3HABATENbHBIX CIIOCOOHOCTEH M AKTUBHOCTHU CTYJEHTOB: TBOPYECKOM
HHUIUATUBBI, CAMOCTOATCIIBHOCTU, OTBETCTBECHHOCTU U OPTraHU30BaHHOCTH,

o (dopMHpOBaHHE CAMOCTOSATEIBHOCTH MBIIUIEHHUS, CIIOCOOHOCTEH K camMopa3Bu-
THIO, CAMOCOBEPIICHCTBOBAHUIO M CAMOPEATH3aIINH;

J pa3BUTHE UCCIIEIOBATEIHCKIUX YMEHHIA,

o UCIOJIb30BaHUE MaTepHaja, COOPaHHOTO M TMOJIyYEHHOTO B XOZE CaMOCTOSITENb-
HBIX 3aHATHHN Ha CEMHHapax, Ha MPAKTHYCCKUX U na60paToprlx 3aHATUAX, ITPU HAITUCAHUU KYypP-

COBOM paboTHI.
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B pesynbrare ocBOEHUS TUCHUIUIMHBI (OPMUPYIOTCS CIEIYIOMIMNA MepedyeHb IIaHupye-

MBIX PE3YJIbTAaTOB 06yqu1/151 10 AUCHUIIIIMHE, COOTHECEHHBIX C IIaHUPYCEMBIMU PE3YyJIbTaTaMU

OCBOEHUS1 00pa30BaTENbHOM IPOrpaMMBl:

Kon, popmymmposka xomrre-
TEHIIUU

Kon, hopmynrpoBka nHIMKaTOpa

[Tmaanpyemsie pe3yabTaThl
00y4JeHus 1Mo AUCHIUTUTAHE (MO-
JTyJTI0), XapaKTepU3yOIIHe 3Ta-
16l (POPMHUPOBAHHS KOMIIETCH-

LW, UTHANKAaTOPOB

ITK-1 Criocoben y4actBo-
BaThb B IIPOCKTUPOBAHUU CH-
CTEM DJIEKTPOCHAOKECHIS

N-6rk-1 CiocobeH oxapakTepu30BaTh
AIEKTPOTEXHUYECKOE 000py10BaHMe
(Turbl, GYHKIIMOHATBHOE Ha3HAYEHHE)
ANIEKTPOIHEPTETHUECKUX CHCTEM

3HaeT npaBwiia 0pOpMIICHUSI
KOHCTPYKTOPCKOH JTOKYMEHTa-
uuu o ECKJ/I, ocHOBHEIE TTO-
JIOKEHHUS TOCYIaPCTBEHHBIX H
OTpacieBbIX CTAHAAPTOB T10
M300paXeHHUI0 U 0(POPMIICHHTO
ANEKTPOIHEPTETHICCKHUX CXEM,
mpaBwiia K 0QOPMIICHHIO B YTe-
HUIO DIIEKTPUIECKUAX CXEM U
yeprexei. [[puHIuns! paboTh
OCHOBHOTO JJIEKTPO3HEPreTH-
YECKOro 000pya0BaHusl.

YMeeT mosb30oBatbest OndIHo-
TeuHbIMU U Internet-pecypcamu,
HOPMAaTUBHBIMH JJOKYMEHTaMU
1 PYKOBOJSIIIUMH YKa3aHUSAMHU
1o pa3paboTKe ANEKTPUIECKUX
CXE€M; aHAIM3HUPOBATh Peab-
HOCTb pabOoThI AIEKTPUIECKUX
CXEM M BO3MOXHbIE OLINOKH
IpHU UX pa3paboTKe, U3ydaTh
OTEUYECTBEHHBII U 3apyOe)KHBIH
OTIBIT B O0JIACTH Pa3BUTHS
CXEMHBIX PELIEHUN B MIEKTPO-
9HEPTeTHKE; IPUMEHITH 0a30-
BbIE 3HAHMA B 00JIaCTH ecTe-
CTBEHHOHAYYHBIX AMCLUIUIMH K
BOIPOCAM 3JIEKTPOIHEPIETHKH.

BrnageeT TexHuKol yTeHUS
3IEKTPOIHEPTETUUECKUX CXEM
U YepTexeH, CXeM yIpaBlIeHUS
1 3aIIATHEl OCHOBHOTO 2JICKTPO-
DHEPTreTUIECKOTO 000pya0Ba-

HUS1, HABBIKAMU TPUBEACHUS
AIEKTPUIECKUX CXEM K y100-
HOMY JIJISl YTEHUS BHILY
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IInan-rpa¢guk BBINOJHEHHS CAMOCTOSATEJIbHON PadoThI

Konpl peanu-

OObeM JacoB, B TOM YHCIIC

CpencrBa u KontaktHas
3yeMBIX KOM- Bun nesrenbHOCTH
. TEXHOJIOTHH pabota ¢
MEeTeHIUMI, UH- CTYZACHTOB CpPC Bcero
OLIEHKH Mpeno/iaBa-
nukaropa(oB)
TeJNEM
Ounas dpopma oOyueHus
3 cemecTp
CamocTosTeIbHOE U3Y-
YCHHE JTUTEPATYPHI 1O ColOecenoBanue | 87,075 9,675 96,75
TeMaM Nel-9
K-1 IToaroroska kx nexkuusaMm | CobecemoBaHue 2,025 0,225 2,25
IInceMeHHEBIN
N /T-6rx-1
ITonroroBka K mpaxkTu- OTHET O petlie-
HHUU THIOBBIX, 8,1 0,9 9
YECKUM 3aHATUIM
Pa3HOYPOBHBBIX
3a1a4
HTtoro 3a 3 cemecTp: 97,2 10,8 108
Hroro: 97,2 10,8 108
3aounas popma 00ydeHHs
3 cemecTp
CamocTosTenbHOe U3y-
YEHUE JIUTEPATYPHI IO CobecenoBanue 120,96 13,44 134,4
TemaM Nel-9
TIK-1 ITncemennsbIi
W6 [ToaroroBka K mpakTu- OTHET O petires
A P HHUU TUIOBBIX, 1,44 0,16 1,6
YECKHUM 3aHATHAM
Pa3HOYPOBHBBIX
3a1a4
Hroro 3a 3 cemecrtp: 122,4 13,6 136
HUroro: 122,4 13,6 136
KoHTpoJIbHbIE TOYKH U BUbI OTYETHOCTH N0 HUM
Ne Bup nestenbHOCTH CTYJIEHTOB Cpoku KonnuectBo
n/m BBITIOJTHEHUS OaiIoB
3 cemecTp
1. ITpakTueckoe 3anarue Ne 2 6 Henens 25
2. IIpaktrueckoe 3ansitue Ne 5 10 nenens 15
3. IIpaktrueckoe 3ansitue Ne 8 16 nenens 15
Hroro 3a 3 cemectp 55
HTroro 55
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MakcumanbHO BO3MOXKHBIN 0aJl1 32 BECh TEKYITUH KOHTPOJIb MaKCUMalIbHO BO3MOJKHBIH
0aiu1 3a Bech TEKYIIMM KOHTPOJIb YCTaHABIMBAeTCs paBHbIM 55. Tekyilee KOHTPOIbLHOE MEPO-
MPUSITUE CYUTACTCS CIAHHBIM, €CJIM CTYJICHT MOJy4Yus 3a Hero He meHee 60% OT yCTaHOBJIEHHO-
rO JUIsl 3TOT0 KOHTPOJIE MaKCUMaIbHOTro Oansa. PeTuHroBsiii Oasii, BHICTaBISIEMbIN CTYACHTY 3a
TEKyIlllee KOHTPOJIbHOE MEPONpPUSTHE, CAAHHOE CTYACHTOM B YCTAHOBJICHHBIE IpauKOM KOH-

TPOJIbHBIX MEPOIIPHUATUI CPOKH, ONIPEENISACTCS CIAECTYIOIUM 00pa3oM:

VYPOBEHD BHIIOJHEHUS] KOHTPOJIBHOTO Peiitunrossrii 6amt (B % OT MakCUMabHOTO Oai-
3aJJaHUs Ja 3a KOHTPOJILHOE 3aJIaHue)
OTnInyHEbIH 100
Xopomui 80
Y 1OBIIETBOPUTEIBHBIT 60
HeynosnersopurenbHbiit 0

TunoBble KOHTPOJIbHbIE 32JaHUSL M HHbIE MATEPHAJIbI, XapaKTepU3yollue 3Tanbl popMu-
poBaHMs KOMIIETeHIIUIA

BOl'[pOCbI U1l codeceT0BaHUA

1. [TpuHIMN 1eHCTBUS CUIIOBBIX TPAaHC(HOPMATOPOB, MOJIYUYUBIIMX PACHPOCTPAHEHUE
Ha 00BEKTaX AIIEKTPOIHEPTETHKHU

2. OcHOBHBIE pEXHUMBI PabOTHl TpaHCPOPMATOpPA 3IIEKTPOIHEPreTUUECKUX OOBEK-
TOB?

3. Ha3nauenue maciia B cuioBoM TpaHchopmaTope

4. TpexoOMoTO4HBIE TpaHC(HOPMATOPHI U aBTOTpaHC(HOPMATOPBl Ha OOBEKTAX IJIEK-
TPOIHEPTEeTUKU

5. [TpuHIMN NEHCTBUS CHHXPOHHBIX MAIIWH U 00JIACTH MTPUMEHEHHSI B SJIEKTPOIHEP-
reTuKe

6. [TpuHIMT NeCTBUS aCHHXPOHHBIX MAIIMH U MX OCHOBHOE MTPUMEHEHHE

7. [TpuHIMN JecTBUS MALIMH TOCTOSIHHOTO TOKAa U UX Ha3HaueHHe

8. CocTaBHbIE YacTH 3J1EKTPOOOOPYIOBAaHUS PACIIPEACTUTENIBHBIX YCTPOMCTB BBICO-
KOTO M HU3KOTO HAIPSKEHUS IVIABHBIX MTOHU3UTEIbHBIX OJCTAHIUHI

9. CocTaBHbIE 2JIEMEHTHl 00OPYAOBAHUS paclpeAesIUTENbHbIX YCTPOMCTB TpaHC-

(GopMaTOPHBIX MOACTAHIIMU MPOMBIIIICHHBIX NPEANPHUATUH U CETUTEOHBIX TEPPUTOPUIN TOpO-
JIOB.

10.  YcnosHble rpaduueckue 0003HaYEHUs Ha FIEKTPHUUECKUX CXeMax
11.  VYcnoBHo-Tpaduueckre 0603HaAUEHUS JIEMEHTOB AIEKTPUUECKUX CXEM
12.  bykBeHHble U rpapuyeckue 0003HAUYCHHs OT/IEIbHBIX AJIEMEHTOB CXEM 3JIEKTpH-

YECKMX COCIMHEHHH W WX pa3Mephbl B NMPUHIMIUATIBHBIX CXEMaX, a TaKKe M300pPaKEHHS dTHUX
AIIEMEHTOB B MacIITa0e Ha TUTaHE M pa3pe3e MOACTAHIIUU, IPUBEICHBI TUIIOBBIE CXEMbI OT/AEIb-
HEIX ITOACTaHIIAH

13. BykBennsle u rpadudeckue 0003HAUYCHHUS OTACTHHBIX DJIEMEHTOB CXEM DIIEKTPH-
YECKUX COCIMHEHUW B HOPMAaJbHBIX CXE€MaX, a TaKKe [IBETOBOE MCIOJIHEHUE KJIACCOB HaIpsKe-
HUSI C IPUMEPOM BBIIIOJIHEHUS CXEMBI.

14.  VYcnosuble rpaduueckne n300pakxeHUsl AIEKTPOOOOPYIOBaHMS Ha MJIaHAX O0BEK-
TOB 3JIEKTPOIHEPTETUKH.
15.  VYcnosuble Tpaduueckre M300paKEHHS AIEKTPOOOOPYIOBaHMS Ha IUIaHAX MPO-

MBINIJIICHHBIX HpeﬂHprITHﬁ.
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16.  VYcnoBHble rpaduueckue U300paskeHUs IEKTPOOOOPYIOBAaHUS HA IJIAHAX CEJlU-
TEOHBIX TEPPUTOPUI TOPOJIOB.

17.  IlpaBuia BBINOJHEHUS W YCIOBHBIE 00o3HaueHus (YI'O) Ha HOpMAJIBHBIX DJIEK-
TPUUYECKHX CXeMax

18.  lIBeToBOE€ MCHOJHEHME KIACCOB HANPSDKEHUS Ha SJCKTPUUYECKUX CXEMax U IBETO-
BOE€ HCIIOJHEHHUE KJIACCOB I'€HEPATOPHOIO HANPSKEHUS

19.  TpebGoBaHHs K BHIIOIHEHUIO HAJIMTHCEH HA HOPMAJIBHBIX 3JIEKTPUUECKUX CXeMax

20.  CxeMmHble peUIeHUs JIEMEHTOB 3JIEKTPOCHAOKEHUS MPOMBIIUIEHHBIX Mpeanpus-
TUW U UX KOHCTPYKTHUBHOE UCIIOJIHEHUE

21.  CxeMmHble pelIeHMs IEMEHTOB JIEKTPOCHAOKEHUS CEIUTEOHbIX TEPPUTOPHM To-
POJIOB M UX KOHCTPYKTHBHOE UCIIOJHEHUE

22.  CXeMHbIe pelIeHHs] CeTH BHEIIHEr 0 3JIeKTPOCHA0KEH!s pailoHOB

23.  TumoBble CXEMHBIC PEIICHHS MHUTAIOUIMX U PACHPEACTUTEIbHBIX JICKTPUIECKUX
ceteil. BozmymiHbple n kaOeabHbIC IMHUH.

24.  CXeMmsbl 2JeKTPUYECKOro ocBemmeHusi. OCBETUTEIbHBIE CETH MUTAaHHs paboduero u
aBapUIHOIO OCBELICHUS, IPYIIOBBIX CeTel

25.  Kraccugukanus >JMeKTPUIECKUX CXeM

26.  Pasznuuume CXEMHBIX PEUIeHUH NpU HPOEKTHUPOBAHUU CXEM 3JIEKTPOCHAOKEHHS

IIPOMBIIIIEHHBIX IPEAIPUATUN U CETUTEOHBIX TEPPUTOPUIN FOPOJIOB, CXEMHBIX PELICHUN peneii-
HOM 3aIllUThl U aBTOMATHUKH, CXEM CETH BHEILIHETO IEKTPOCHA0XKEeHNs palilOHOB

MeToanyecKkue PEKOMEHAANUH 110 U3YYCHHIO TCOPETHYECCKOI0 MaTEepHuaia

CamocrosiTenbHasi paboTa CTy/IeHTa HAYMHAETCA ¢ BHUMATEIHHOTO O3HAKOMJICHUS C CO-
Jep>KaHreM y4eOHOoro Kypca.

N3ydenne kax10il TeMbl clelyeT HauWHATh C BHUMATEIHHOTO O3HAKOMIIEHUSI C HAOOpOM
BOIIPOCcOB. OHU OPUEHTUPYIOT CTYAEHTA, MOKA3bIBAIOT, YTO OH JOJKEH 3HATh M0 JAHHOU TEME.
Bompocsl Tembl Kak Obl HaKJIaJbIBAIOTCS HA COOTBETCTBYIOIIYIO TJIaBY M30paHHOTO y4eOHHKa
WM yueOHoro nocodus. B urore 1omxHO OBITH ICHBIM, KaKH€ BOIPOCHI TEMbI yU€OHOTO Kypca U
C Kakoi TyOMHOM pacKphIThl B KOHKPETHOM y4eOHOM MaTepuaie, a Kakue BOOOIe OIMYIIECHBHI.
TpebyeTcst TBOpUYECKOE OTHOIIIEHUE U K CAMOMY COJIEPYKAHUIO TUCITUTUINHEI.

Bormpocsl, cocTaBmsitommue ee cojepxanue, 00J1aatoT pa3HON CTENEHbI0 BaXXHOCTH. ECTh
BOIIPOCHI, BBIMOJHSAIOMMNE (DYHKIIMIO JTIOTUYECKOW CBSI3KH COJEP’KaHMsI TEeMbl U BCEro Kypca,
MMEIOTCSl BOMPOCHI OMUCATEIBHOTO WM Pa3bsICHUTEIBHOIO XapaKTepa, a TAKKE UCTOPUUYECKOTO
IKCKypca B 001acTh M3y4aeMoW AMCIMILTUHBL. Bce 3TH BONPOCHI HE COCTAaBISIIOT CYTH IOHS-
TUWHOTO, KOHIIENTYaJbHOTO COACP>KaHUSI TEMbI, HO HEOOXOIUMBI ISl IIEIOCTHOTO BOCTIPUSTHS
M3Yy4aeMbIX MTPOOIIEM.

N3ydaemas nucuuIuiiHA UMEET CBOM KaTeropUalbHO-TIOHATHIHBIN armapar. HayuHbie
MOHSITUS. — ITO Ta 0a3a, HA KOTOPOU CTPOUTCS Kaknas Hayka. [loHSATHS — y3JI0BbIe, OTIOPHBIE

IMYHKTBI KaK HAYyYHOI'O, TaK U y‘-IC6HOI‘O MMO3HAaHUs, JIOTUYCCKUEC CTYIICHU JIBUKCHUS B y‘-IC6C oT
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MIPOCTOTO K CIIOKHOMY, OT SIBJIEHUS K CYITHOCTHU. be3 CHOro moHnMaHusi NOHATUHN yyeba KpaiiHe
3aTpyIHSCTCS, a COIePKAHUE TPHUOOPETEHHBIX 3HAHUN CTAHOBUTCS TYCKJIBIM, PACILIIBIBYATHIM.

CTyneHT AOKEH IOHHMMAaTh, YTO CaMOCTOSITEIbHOE OBJIAJICHHE 3HAHUSMM SBIISETCS
[JIaBHBIM, OIpeessonuM. Briciias mKkoia co3gaeT A 3TOro HeoO0XouMbIe YCIIOBUS, TOMOTa-
eT OyaylieMy BBICOKOKBATM(DHUIMPOBAHHOMY CIELMAIUCTY OBJIAJETh TEXHOJIOTHEH CaMOCTOS-
TEJBHOI'O IPOU3BO/ICTBA 3HAHUI.

B camocrosTensHON paboTe CTyAeHTaM MPUXOJUTCS MCIIONIb30BaTh JIUTEPATYPy pasiIny-
HBIX BHJIOB: IMEPBOMCTOYHUKHU, MOHOTpauH, Hay4dHble COOPHHKH, XPECTOMATHH, y4EOHHKH,
yueOHble Tocobus, KypHanbl U Jp. M3ydueHue kypca mpenrnosiaraeT 3HaKOMCTBO CTYACHTOB C
0oJpIIMM 00BEMOM HAYYHOU M y4eOHOW JMTEpaTyphl, 4TO, B CBOIO OUYEPE.lb, TIOPOKIACT HEOO-
XOJIMMOCTD BBIPAOOTKH Y HUX PAIIMOHATBHO-KPUTHUECKOTO TIOIX0/1a K H3y4aeMbIM UCTOUYHUKAM.

UToOBl HE «YTOHYTh» B OTPOMHOM 00BbEME PEKOMEHJIOBAHHBIX MY JJIsl U3YYEeHUS UCTOY-
HUKOB, CTYJICHT, IPEXkE BCET0, JOHKEH HAYUUThCS MPAaBUIBHO X 4nTaTh. [IpaBuibHOE UTeHHE
PEKOMEH/I0BaHHBIX UCTOYHUKOB MPEIOIAraeT ClIeJOBAHUE HECKOJIBKUM HECIIOKHBIM, HO BECh-
Ma MOJIE3HBIM IIPaBUIIaM.

[IpenBapuTenbHbIl MPOCMOTP KHHUTM BKJIIOYA€T O3HAKOMIIGHHE C TUTYIBHBIM JHUCTOM
KHWUTH, aHHOTalUueH, IpeaucioBueM, orinaBieHueM. [Ipu o3HakOMJIEHHH C OTrJIaBlIeHHEM HeoO0-
XOJIMO BBIACTUTH Pa3jeibl, IJIaBbl, naparpadsl, MPEACTABIAIONINE UII BaC HHTEPEC, OETiIo uX
MPOCMOTPETH, HAUTU MECTA, OTHOCAIIMECS K TeMe (a03allbl, CTpaHuIlbl, Taparpadbl), ¥ MO3HAKO-
MUTBCSI C HUMH B OOIIIUX YepTax.

HayuHnble u3ganusi COMPOBOXKIAIOTCSA PA3TUYHBIMU BCIIOMOTaTeIbHBIMA MaTepHallaMu —
Hay4YHBIM aIllapaToM, O3TOMY BaXKHO 3HaTh, U3 KAKMX OCHOBHBIX JIEMEHTOB OH COCTOUT, KaKO-
BbI €T0 (DYHKIINH.

3HAaKOMCTBO C KHUTOM JTydIlle BCETO HAYMHATH C U3YUEHHUs aHHOTAIMH — KPaTKOW Xa-
PaKTEpPUCTUKH KHUTH, PACKPBIBAIOIICH €e CoJep:KaHue, HIeHHYI0, TEeMAaTHYECKYI0 U KaHPOBYIO
HaIpaBJIEHHOCTb, CBECHUS 00 aBTOpE, Ha3HAUYEHUE U JPYrue 0COOEHHOCTH. AHHOTAILMSI TOMO-
raeT COCTaBUTh NPEABAPUTEIHHOE MHEHHE O KHUTE.

I'myGoxe MOHSTH COAep)KaHNUE KHUTH TTO3BOJISIOT BCTYNMUTENbHAS CTaThsl, B KOTOPOU JaeT-
Csl OIICHKA COJIep>KaHusl KHUTH, 3aTparuBaeMoil B Hel MpoOIeMaTHKH, COACPKUTCS HHPOPMAITUSI
0 JKM3HEHHON M TBOpUYecKol Ouorpaduu aBTOpa, BBICKA3bIBAIOTCS MOJEMHUYECKHE 3aMeyaHus,
Pa3bACHSIIOTCS OT/AEJbHBIE MOJOKECHUSI KHUTH, JAIOTCI KOMMEHTApud U T.1. BoT mouemy 3Ha-
KOMCTBO C BCTYIUTEIBHON CTAaThell MPEACTAaBISETCS OYEHb BAXKHBIM: OHO MOMOTAET CTYJEHTY
COPUEHTHPOBATHCS B TEKCTE pabOTHI, OOpaTUTh BHHUMAaHHUE HA €€ HauOoliee IEHHBIE U BaKHBIE

pas3melbl.
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Toli ke nenu conencTByeT 3HAKOMCTBO C OTJIABICHHEM, MPEIUCIOBUEM, ITOCIECIOBUEM.
Becbma nosie3HbIMH 37€MEHTaMU HaY4YHOI'O anrnapaTa SBJISIOTCS CHOCKM, KOMMEHTapuu, Taliu-
1pl, rpaduKu, cUCKU JuTeparypbl. OHU HE TOJBKO HIUTIOCTPUPYIOT OTIENbHBIC IMOJIOKEHUS
KHUTH WIN CTaThH, HO M CaMM IO ce0e SIBJIAIOTCS JOMOJHUTEIBHBIM HCTOUHUKOM MH(pOpPMALUU
JUISL YUTaTEeIs.

Ecnu uuratens 3auHTEpecoBajia Kakas-TO BbICKAa3aHHAs aBTOPOM MBICIIb, HE HallleIIast
NOJPOOHOTO OCBEIICHUS B JAHHOM HCTOYHUKE, OH MOXKET OOpaTUTHhCA K TEKCTY MCTOYHHUKA,
YIIOMHHAEMOT'0 B CHOCKE, JTM00 K UCTOYHUKY, KOTOPBIH OH MOKET HalTH B CIIUCKE JIUTEPATYPHI,
PEKOMEHI0BAHHOM aBTOPOM JJISl CAMOCTOSITEIIBHOTO U3y4YEHHUS.

CymecTByeT HECKOJIBKO ()OPM BEICHHUS 3aITUCEH:

— 1u1aH (IIPOCTOM M pa3BEpHYTHIN) — Haubosee Kparkas (opma 3alucy IPOYUTAHHOTO,
IpeCTaBistomas coool nepeyeHb BOMPOCOB, paCCMaTPUBAEMBIX B KHUI'E€ WM cTaTbe. Pa3Bep-
HYTBIH IUIaH MpeJCTaBseT co0oi Oosiee MOAPOOHYIO 3alMCh IMPOYUTAHHOIO, C JeTaau3anuen
OTJIEJIbHBIX IOJIO’KEHUI U BBIBOJOB, C BHIIIUCKON LIUTAT, CTATUCTUYECKUX JaHHBIX U T.1. Pa3Bep-
HYTBIH IJIaH — HEOLIEHUMBbI MOMOIIHUK IPU BBICTYIUIEHUU C JOKJIAJJOM HAa KOHKPETHYIO TEMY
Ha ceMUHape, KOH(pEepeHLH;

— TE3UChl — KPaTKO CHOPMYJIMPOBAHHBIE OJIOKEHUS, OCHOBHBIE ITOJIOKEHUSI KHUTH,
ctatbi. Kak nmpaBuiio, T€3UChl COCTABIISIFOTCS MOCJE MPEABAPUTEIHLHOTO 3HAKOMCTBA C TEKCTOM
MCTOYHUKA, IPU €r0 MOBTOPHOM IpouTeHHH. OHU NOMOTaloT 3allOMHUTh U CUCTEMATHU3HPOBATh
UH(OPMALIHIO.

CocraBiieHnE KOHCTIIEKTOB

bonpmiyro posib B yCBOGHMM M NOBTOPEHUH IPOMJAECHHOTO MaTepHajia UIrpaeT XOpPOLIUiN
KOHCIIEKT, COJIEPKalliil OCHOBHBIE HJIeW MPOYUTAHHOIO B YUEOHHUKE U YCIIBIIIAHHOTO B JIEKIIHU.
Koncnekt — 3710, 10 cyliecTBy, HaOpOCOK, pa3BEPHYTHIH MJIaH CBA3HOTO pacckas3a 10 OCHOBHBIM
BOIIPOCAM TEMBI.

B kakoli-To Mepe KOHCIEKT paccuuTaH (B 3aBUCUMOCTH OT MHJIMBUIYaJbHBIX OCOOEHHO-
CTeHl CcTyJneHTa) He TOJbKO Ha MHTEJUIEKTYAIbHYIO U SMOLIMOHAIBHYIO, HO U Ha 3pUTEIbHYIO Ma-
MSTh, IPUYEM TEKCT KOHCIIEKTa HEPEIKO aCCOLMUPYETCs €Ille U ¢ TEKCTOM y4yeOHUKa UM 3aIu-
cbio Jiekuuu. [ToaToMy jerde 3amoMuHaeTcs cojJiepKaHue KOHCIEKTOB, HAMCAHHBIX pa30opuu-
BO, C OJUEPKUBAHUEM WUJIU BBIJICTICHUEM Pa3psIIKON KITFOUEBBIX CIIOB U Ppa3.

CaMoCTOSATEIbHO H3yYEHHBIE TEMbI MPEIOCTABIISIIOTCS IpernojaBaTesito B (popMe KOH-
CIEeKTa, MO0 KOTOPOMY NPOUCXOAMUT colecenoBaHue. TeopeTnueckue TeMbl Kypca (OTAeIbHbIE

BOHpOCLI), BBIHOCUMBIC Ha CAMOCTOATCIIBHOC U3YYCHUC, IIPCACTABICHBI HUXKC.
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Yueono-memoouueckoe u ungpopmayuonnoe odecneuenue oucyuniunbl

Ilepeuenv ocnoéHOll U 0ONOAHUMENbHOU TUMeEPAMYPbl, HEOOX00UMOU 0J11 OCBOCHUS
OUCUUNTUHDL

Ilepeuenv ocnoeHoll TumMepamypol:

1. CuntokoBa, T. B. [IpoektupoBanue cucteM »JieKTpocHadkeHus : yueOHoe nocobue /
T. B. CunrokoBa. — Jlunenx : JIuneukui rocy1apcTBeHHbIM TeXHUYECKU yHHBepcuteT, DbC
ACB, 2020. — 49 c. — ISBN 978-5-00175-025-3. — Tekcr : anektponHsiii // Lludposoii o6pa-
3oBarenb-Hbli pecypc [IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/106253.html

Ilepeuens oononnumenvHoil Tumepamypol:

1. ®unmunmnosa, T. A. DHepreTHueckue peXUMbl IEKTPUUECKUX CTAHIMH U DJIEKTPO-
sHepreTudeckux cucrteM : ydeOHuk / T. A. ®@ununmoBa. — HoBocubupck : HoBocuOupckmii
rOCy/IapCTBEHHBIA TeXHUUeCKui yHuBepcuret, 2018. — 294 ¢. — ISBN 978-5-7782-3589-2. —
Texkcr : anexktponnsiit // Ludposoit oopazosarenssblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/91282.html

Ilepeuensy yueoHo-memoouueckozo obecnevyeHus camocmoameabHoil paoomosl odyua-
ouwuxca no oucyuniuHe

1. Meronuyeckue peKOMEHIAIUMH I MOATOTOBKH K MPAKTUYECKUM 3aHSTHUSIM MO JHC-
uIuinHe «CXEMHBIE PeIIeHHs U TPUHIIUITBI paOO0THI AIEKTPOIHEPTETUUECKUX YCTAHOBOK.

2. Metoanueckie peKOMEHIANHU M0 OPTaHU3aIuN CaMOCTOSATEIIbEHOW paboTHI CTY/IEHTOB
10 AUCHUIIJIMHE ((CXGMHI)IC pPEeIICHUA W NPUHIOMUIIBI pa6OTBI SJICKTPOSHEPICTUUCCKUX YCTAHO-

BOK».

Ilepeuenv pecypcoeé ungopmayuonno-meneKOMmMyHukayuonnou cemu Humepuem,
Heo0Xx00UMBbIX 07151 0C60CHUSL OUCUUNTIUHDL
1. http://www.biblioclub.ru -OBC "YHuuBepcurerckas Oubaroreka oHmaiH"

2. http:/lmwww.iprbookshop.ru/ - DnekrponHo- oubnmoreunas cucrema IPRbooks
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