MWNHOBPHAYKWN POCCUIN
PEJNEPAJIBHOE TOCYAAPCTBEHOE BHOXXETHOE OBPA3OBATE/IbHOE YUPEXXAEHUWE
BbICLLUEI O OEPA30OBAHUA
«CAPATOBCKW FOCY,D,APCTBEHHbIIZ TEXHUYECKUW YHVUBEPCUTET UMEHW FATAPVHA HO,A.»
(CIr'TY nmenn MarapuHa FO.A.)
CAPATOBCKMWI KOMNEIK MALLUVHOCTPOEHUA M 3HEPTETUKM

«COINACOBAHO» «YTBEPXOAKO»
PeweHnem M(L)MK 3amecTuTenb AnpekTopa no YP
MpoTokON Ne C.B. KntokBuHa
oT «__ » 20_T. « » 20 T.

MeToanyeckme peKoOMeHAaunn and CTyaeH TOB 110

MPoBe/leHN0 NabopaTOPHO-NPAKTUYECKMX 3aHAT Ui

MAK 02.02
YCTPOMUCTBO 1 TeXHNYeCKoe 06CNy>KnBaHme CeTel
3M1eKTPOCHab>KeHNA

[N cneunanbHOCTU «3NeKTPocHab>KeHWe (Mo 0Tpacaam)

Caparos 2021



PaspaboTtan npenogasatesis CKM 1 3 ®I'60Y BO «CI'TY nMeHun
[MarapnHalO.A,» MenexuHa T.M.

[laHHble MeTOAMYECKMe PeKOMeHAauMn npefHasHadeHbl AN CTYAeHTOB 3
Kypca, cneunanbHocTn 13.02.07 «QneKTpocHabxeHue» (no otpacnam) (6a3oBoi

MOAroTOBKMN).
no gucumnamHe: MAK 02.02 YCTPOWCTBO M TEXHWYECKOE O06CNyXXMBaHWeE

ceTel 3NeKTPOCHabKeHNs

JlaHHOe Moco6Me He COAEPXKUT CBEAEHMST SKCTPEMICTCKOTO XapaKTepa W He HeceT
TEPPOPUCTUYECKYHO YTPO3Y.

[laHHOe Nocobre MOXET ObITb NCMOMb30BAHO NMPW AUCTaHLMOHHOM 06yYeHUN



COJAEPKAHME

BBBAEBHUIE. ...t e e e —r e e e a e a e e e anarees 4
Llenib nabopaTOPHO-MPAKTUUECKMX 3AHATUM......eeveireereiriesieesiesiaeseesieeseesseessesseessneseessenns 5
OpraHu3ayuns nabopaToPHO-MPAKTUYECKOTO 3AHATUS ....cveiveeeeirrerieeieseneeesreeseesseessessens 7
CTpyKTypa NabopaToOpHO-MPAKTUYECKOTO 3AHATU ...c.veeveerreeereeieesieesieesieesneeeeeeseee e 10
CNUCOK PEKOMEHAYEMOM MINTEPATYPDI ..vvevvereerieareesieesiesieeseesseessesseessesseessesseessesseessesnes 11
TexHuKa 6e30MacHOCTU NpK paboTax. B TAO0PATOPUM .....ovveeeeieeeiieeeenanaes

11



BBeaeHue

JlabopatopHble  paboTbl M MNPaKTUYECKME 3aHATUS, KakK BuAbl YYEOHbIX
3aHATWI, Hanpas/ieHbl Ha 3KCMNepUMeHTa/lbHOe MOATBEPXAEHVE TEOPETUYECKMX
MOMIOXKEHNI 1 (hopMUPOBaHME Y4YeOHbIX W MPOECCUOHASIbHBIX MPAKTUYECKUX
YMEHWA W COCTaBNSKOT Ba)KHYHD 4aCTb TEOPEeTUYECKOM W NPOecCHMoHa bHOM
MPaKTU4eCcKoi NoArotToBku. CeMmHap ABNAETCA BUAOM MPaKTUYECKUX 3aHATUIA.

B npouecce nabopaTtopHoM paboTbl WM MNPAKTUYECKOro  3aHATUSA
obyuyarolmecs BbIMOMHAKT O4HY WM HECKO/IbKO NabopaTopHbIX paboT, O4HO UK
HECKO/IbKO  MPaKTUYeCKUX 3aflaHnMii  Mof4  PYKOBOACTBOM MpenofasaTens B
COOTBETCTBUW C U3yYaeMbIM COAepXKaHMEM Y4ebHOro marepuana.

BbinonHeHre obyyarolMMUCs nabopaTopHbIX paboT/ NPaKTUYECKNX 3aHATUIA
MPOBOAMTCA C LIebHO:

(hopMMpOBaHMS NPAKTUYECKMX YMEHUIA B COOTBETCTBUM C TPeGOBaHNSMM K YPOBHIO
MOArOTOBKM 06YYatOLLMXCS, YCTAaHOBNEHHbIMU paboyeit NporpamMMoin AMcUMnAnHbI/
NPO(ECCMOHANBHOr0 MOAYNS MO KOHKPETHbIM pasgenam/ Temam AWUCLMNANH WK
MEXANCLMNNHAPHBIX KYPCOB;

0606LWeHns,  cuctematmsaumm,  YrinyoneHus,  3akpenieHns  NoJyYeHHbIX
TEopPeTUYECKNX 3HAHUI;

COBeEpPLUEHCTBOBAHNA yMEHMVI MPUMEHATL MOJTYYEHHbIE 3HaHUA Ha [MPaKTUKe,
peain3aunmn eQUHCTBa VIHTEﬂﬂEKTyEU'IbHOI7I " ﬂpaKTMHeCKOVI [EATENbHOCTN,

PasBUTUS MHTENNEKTYabHbIX YMEHWUIA Y GyayLIMX CNeuuanncToB: aHaIMTUYECKNX,
MPOEKTUPOBOYUHbIX, KOHCTPYKTUBHBIX W Ap.;

BbIPabOTKM TaKMX MPOGECCUOHAIbHO 3HAUYMMBIX KAauyecTB, KaK CaMOCTOSTENbHOCTS,
OTBETCTBEHHOCTb, TOYHOCTb, TBOPUYECKAs MHMLIMATBA MPU PELLEHWUM NOCTaBNEHHbIX
3a/la4 Npv OCBOEHUM OBLLUMX KOMNETEHLNIA,



Llenb nabopaTopHO-MPaKTUUYECKUX 3aHSATUI

B pe3ynbTaTe 0CBOEHNS Y4eOHOIN ANCUMNINHBI «Y CTPOUCTBO U TEXHUYECKOE
06CNyXX1BaHNe CETEN 3/TEKTPOCHAXKEHNSA» 00YHaOLNIACA JO/MHKEH YMETb;

paspabaTbiBaTb 3/IEKTPUYECKME CXEeMbl YCTPOWCTB 3MEKTPUYECKMX
MOACTaHUMA Y BHOCUTb M3MEHEHWUA B MPUHUMNUA/IbHBIE CXEMbI MPU
3aMeHe NMprbopos annapaTtypbl pacrnpesenMTe/IbHbIX YCTPONCTB;
obecneynBartb BbIMO/IHEHWE pabot no 06CNY>XXNBAHNIO
TpaHC(OPMaTOpPOB U NPeobpa3oBaTesiein 3NIEKTPUUECKON IHePruu;
obecneynBatb NPOBeAEHNE PaboT MO 06CNYXXMBaHNIO 060PYL0BaHNA
pacnpefennTenbHbIX YCTPOMCTB 3/1eKTPOYCTaHOBOK;

KOHTPO/IMPOBaTb COCTOSIHME BO3AYLUHbIX W KabeflbHbIX JIMHWUNA,
OpraHn3oBbIBaTb M MPOBOAUTL PaboTbl MO WUX TEXHUYECKOMY
00CNY>XXNBaHUIO;

MCNONb30BaTb HOPMATMBHYIO TEXHWYECKYHD [OKYMEHTauuio U
NHCTPYKUWMK;

BbINOJIHATL pacyeTbl Paboumx 1 aBapUHbLIX PEXXMMOB AEeCTBYHOLLUX
3/1EKTPOYCTAaHOBOK 1 BblOMpaTh 060PY10BaHUE;

ohopmAATb OTHETLI O NPOJENaHHON paboTe;

ceTen;

B pe3ynbTaTe 0CBOEHUS YYeOHOW ANCLMNAMHBI 00YYatOLLMIACS AO/MKEH 3HAT;

OK1

BblbupaTtb cnocobbl pelleHns 3agay NpogecCUoHaNbHOM
AEeATeNIbHOCTU MPUMEHNTENbHO K Pa3/IMYHbIM KOHTEKCTaM

OK 2

OcyLecTBATb MOUCK, aHaIN3 U UHTeprnpeTaumio NHpopmaunn,
HeoOX0AUMON AN BbIMOSIHEHUA 3a4ay  MPOECCUOHABHOWA
[eAaTeNbHOCTH

OK 3

MnaHMpoBaThb " peann3oBbIBaTb CO6CTBEHHOE
npodeccroHanbHoe U IMYHOCTHOE Pa3BUTUE

OK 4

PabotaTb B  KO/NMEKTMBE M KOMaHZe,  3()(DeKTUBHO
B3aMMO/EeNCTBOBaTb C KOJileramu, pyKOBOACTBOM, K/IMEHTaMMU.

OK5

OCyLLEeCTBNATL YCTHYHO W TMUCbMEHHYKD KOMMYHMKALMIO Ha
rocyflapCTBeHHOM f3blke Poccuiickon defepauun ¢ y4eToM
0COGEHHOCTEN CoLMabHOro Ky/IbTYPHOI0 KOHTEKCTa

OK 6

MposBnsTb rPaXkaHCKO-NaTPUOTUYECKYHO no3nuuio,
[EMOHCTPUPOBATL  OCO3HAHHOE  MOBefleHMe Ha  OCHOBe
TPAAULMOHHbIX 06LLLEYENI0BEYECKMX LIEHHOCTE

OK'7

CofieincTBoBaTh COXPaHEeHNIo OKpY>KatoLLei cpeabl,
pecypcocbepexkeHunto, 3h(heKTNBHO [enCcTBOBaTb B
ype3BbIYaNHbIX CUTYaLNAX

OK 8

cnonb3oBaTh CPeACTBa PU3NYUECKOW Ky/bTypbl ANS COXPaHEHUS
M YKPEnneHus 3[40poBbs B MpPOLIECCE MPOGECCUOHANbHOM
OeSTeNbHOCTM U MOAJepPXKaHMS  HEoOXOAMMOrO  YPOBHS
(h11314eCcKoil NOAroTOBNEHHOCTU

OK 9

cnonb3oBaTh MH(OPMALMOHHbIE TEXHONOT NN B




NPOQeCcCMOHaIbHON fesATe/IbHOCTU

OK 10

Monb3oBaTbCA  NPOJECCMOHAIbHON  AOKYMeHTauuei
rocyilapCTBEHHOM M MHOCTPAHHOM Ai3bIKax

Ha

OK 11

Mcnonb3oBaTb  3HaHWA N0 (DMHAHCOBOM  rPamMOTHOCTM,

MNaHMpoBaTb  MPeAnpUHUMATENbCKYIO  AeATeNbHOCTb
npogeccrnoHanbHoM cepe

B

MnK2.1

YntaTb 1 COCTaBNATb 3MEKTPUYECKNE CXEMbI 3NIEKTPUYECKMX
NOACTaHLMI 1 CeTel.

MK 2.2

BbINONHATL OCHOBHbIE BUAbLI paboT No 06CTY>KMBaHUIO
TpaHc(opMaTOpOB 1 NPeobpas3oBaTeneit ANeKTPUUECKOM
SHEprum.

NMnK2.3

BbINONHATb  OCHOBHble BUAbl PaboT MO  0BCNY>KMBAHWIO
060pYya0BaHNS pacnpeaenuTeNbHbIX YCTPOWACTB

3NEKTPOYCTaHOBOK, cuCTeM peneiHbIX 3aWwmT
aBTOMATV3MPOBAaHHBIX CUCTEM.

"

MK 2.4

BbINONHATH OCHOBHbIE BIAbI PaboT N0 06CNYXKNBaHMIO
BO3/YLLHbIX N KaBeNbHbIX MNHUIA 3NEKTPOCHABXKEHWS.

MK 2.5

Pa3pabaTbiBaTb 1 0DOPMANATH TEXHONOTMYECKYHO U OTUETHYHO
[OKYMEHTaLWIO.




Oprannsauml ﬂaﬁopaTopHo-npaKaneCKoro 3dHATHUA

JTabopatopHas paboTa KakK BWf Y4ebOHOro 3aHATMSA [O/IKHA NPOBOAUTLCA B
crneynanbHO 060py0BaHHbIX Y4ebHbIX nadopatopusx. [pofo/MKUTENbHOCTb
nabopaTopHOi paboTbl - HE MeHee ABYX akafeMUyecKnx YacoB. HeobxoanmMbimMu
CTPYKTYPHBbIMW 3/1leMeHTamMK N1abopaTopHOi PaboTbl, MOMUMO CaMOCTOATE/IbHOW
[eATe/IbHOCT  00y4arolmxcs,  ABNAOTCA  WMHCTPYKTaX,  MPOBOAVMbIN
npenofaBaTeneM, a Takke oOpraHusaums OOCYXXAEHUS WUTOroB BbIMOHEHWS
nabopaTopHO paboThl.

MpaKTUYeckoe 3aHATME A0/HKHO NPOBOAMUTLCA B YYeOHbIX KabUHeTax wu
crneumanbHO 060pyA0BaHHBIX nabopaTopusX.

B cootBetcTBUM ¢ TpeboBaHUsM ®IOC CIO peanusauma MNMNCC3 gomkHa
obecrneumBatb  BbIMOSIHEHME  OOy4varoWMMMUCA  nabopaTopHbIX — paboT U
MPaKTUYECKMX 3aHATUI, BK/IKOYasA Kak 00A3aTe/lbHbI KOMMOHEHT MpakTu4yecKue
3aHATUSA C UCNO/b30BaHWEM NEPCOHA/IbHBIX KOMMbIOTEPOB.

BbinonHeHWo nabopaTopHbIX paboT/MpaKTUYeCKMX 3aHATUIA NpeaLecTByeT
MpoBepKa 3HaHN 00YYaKOLNXCA - X TEOPETUYECKON FOTOBHOCTU K BbIMOTHEHWNIO
3afaHus.

JTabopatopHble paboTbl/NpakTnyeckme 3aHATUA MOryT HOCUTb
PENPOAYKTUBHBIN, YHaCTUUYHO-MOMCKOBLIA 1 MOUCKOBbLIA XapaKTep.

Pab0Tbl, HOCALLME PenpPOAYKTUBHbIA XapakTep, OT/INYaOTCA TeM, YTO MPK KX
npoBefeHN 0byyvatowmecs  Mosb3yrTCA MOAPOOHLIMKA - UHCTPYKUUAMK, B
KOTOpPbIX  yKasaHbl:  LUefb  paboTbl, MNOACHeHWs  (Teopusl,  OCHOBHble
XapaKTepucTunKK), 060py0BaHNe, annapaTtypa, Matepmasbl U UX XapakTepucTuKu,
NMOpPALOK BbIMOMHEHMA paboTbl, Tabnuupbl, BbiBOAbI (6€3 (HOPMYNMPOBKK),
KOHTPO/IbHbIE BOMPOCHI, y4ebHasa 1 crieyunanbHas nuteparypa.

PaboTbl, HOCALWME YaCTWUYHO-MOWCKOBBIA XapakTep, OTINYAKTCA TeM, YTO
npu uX MpoBeAeHuMn  0OyyaroLLmecs He MOMb3yKTCA  NOAPOOHbLIMY
WHCTPYKUMAMU, UM He AiaH NOPALOK BbIMOSHEHNUA HEOOXOAUMBIX AEACTBUIA, N OHU
TpebytoT OT 06y4aroLMxca caMoCTOATelbHOro nogbopa 060pyaoBaHUs, Bblbopa
CMocO60B BbIMOMIHEHUS PAbOTbl B MHCTPYKTUBHON M CMpPaBOYHOW UTepaType U

Ap.

PaboTbl, HOCSLUME MOWCKOBbLIA XapakTep, XapaKTepu3yrTcs Tem, u4TO
o6yyatoLLpecs, onmpasicb Ha UMEIOLLIMECS Y HUX TEOPETUYECKME 3HAHUS, JO/KHbI
PELLMTb HOBYHO A/11 HX NPOBIemy.



Mpn  nnaHUMpoBaHWW  N1TAGOPATOPHbLIX  PabOT/MPaKTUYECKUX  3aHATWIA
He0obX0AMMO HaX0AUTb ONTUMa/IbHOE COOTHOLLEHWE PENPOAYKTUBHbIX, YaCTUYHO-
MOMCKOBLIX W MOMCKOBLIX pPaboT, u4TOObI 06ecrneyYnTb BbICOKWMIA YPOBEHb
NHTENNEKTYa/IbHOIN [eATe/IbHOCTH.

dopmMbl  OpraHM3aumMyM  obydarowmnxcs Mpu  NpPoBefeHUN  1abopaTopHbIX
paboT/NpakTUYECKMX 3aHATUIA - (DPOHTANIbHAsA, FPYNMNoBas U MHAUBUAYa/IbHAS.

Mpn dpoHTanbHOM (hopmMe oOpraHM3auMm 3aHATUA  BCe  0BydaroLmecs
BbINO/HAT OAHOBPEMEHHO OAHY U TY XXe paboTy.

Mpn rpynnosoit hopme oOpraHM3auMy 3aHATMA OfHA M Ta e paboTa
BbINO/IHAETCA 6puragamu no 2 - 5 Yenosekx.

Mpn nHaMBMAYanbHOW hopMe opraHM3auMmn 3aHATUI KaXKabliA 06y4datoLmincs
BbINO/HAET MHAMBUAYaAIbHOE 3ajaHue.

[Ona  noBblleHNs 3 ¢EeKTUBHOCTN MNpoBeAeHUA nabopaTopHbIX paboT/
NPaKTUYECKMX 3aHATUIN PEKOMEHAYETCA:

paspaboTKa COOPHMKOB 3aaay, 3aaHNin 1 YpaKHEHWIA;

pa3paboTka KOHTPO/IbHO-AMArHOCTUYECKMX MaTepuasioB A1 KOHTPONsA 3a
MOArOTOB/IEHHOCTLID  OOyyvaltoLWMXCAs K nabopatopHbIM  paboTam  WUau
NPaKTUYEeCKMM 3aHATMSAM, B TOM 4uc/ie B (POpMe Mefarormyeckmx TeCTOBbIX
mMaTepuasioB 4/ aBTOMaTU3NPOBAHHOIO KOHTPOS;

NOAYMHEHE METOAMKN NpPOoBeAeHUs nabopaTopHbIX paboT M NPaKTUYECKUX
3aHATUIA BedyLWMM ANAAKTUYECKMM LeNsM C COOTBETCTBYHOLLIMMUK YCTaHOBKaMu
obyuJarommcs;

MCMONb30BaHMe B MPaKTWKE MpPernojaBaHMs MOUCKOBbIX N1abopaTopHbIX Pabor,
MOCTPOEHHbIX Ha NPOGNEMHOI OCHOBE;

NPUMEHEHNE KOMNEKTUBHbLIX W TPYyMnoBbiX (OopM paboTbl, MaKCMMasibHOe
1CNoNb30BaHNE NHAMBUAYANbHbIX JOPM C LIE/bIO MOBbILLEHNS OTBETCTBEHHOCTU
KaKAoro o0yu4atoLlerocs 3a CamOCTOATE/IbHOE BbIMOSIHEHME MOSIHOr0 06beMa
pabor;

npoBefeHne NabopaTopHbIX PaboT M MPaKTUYECKMX 3aHATMI Ha MOBbILUEHHOM
YPOBHE TPYAHOCTU C BKIOYEHWEM B HUX 3afaHWi, CBS3aHHbIX C BbIOOPOM
06yyvatoLLMMNCS  YCNOBUIA  BbIMNOMHEHUS  PaboThbl, KOHKpeTu3aumen uenen,
CaMOoCTOATe/IbHbIM 0T60POM HE06X0AMMOro 060pYyL0BaHNS;



— noabop AONONHUTENbHBIX 3afa4y U 3afaHuin Ana oby4arowmnxcs, paboTatoLmX B
bonee ObiICTpOM Temne, AN 3MMEKTUBHOIO WCMOMb30BaHMSA  BPEMEHM,
OTBOAMMOIO Ha /1abopaTopHble PaboTbl U MPAKTUYECKME 3aHATUS.



CTpyKTypa J1a60paTOPHO-NIPAKTUYECKOTO 3aHATHUS

JNabopaTopHo-npakTmnyeckoe 3aHATHE No
Tema:
Llenb (amaakTuyeckas):
XapakTep paboThl:
dopma:
Copep>kaHue:
MaTepranbHO-TexHNYecKoe obecrneyeHme:
3anaHue 1.
3afaHue 2.
[MprMep BbINOMHEHUS:

KpnTepumn oLeHKN:
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Cnu1coK peKomeHayeMol nnTepaTypbl

OcHoBHas nuTepaTtypa
1. KOxakoB b.I". MoHTax, Hanafka, 06Cny>KmBaHMe N PEMOHT 3/1EKTPUYECKNX
YCTaHOBOK. - M.: 2017.
2. MNeTpoB E.b. 9nekTpuyeckune noactaHumm./Metoanyeckoe nocobume no
AUNNIOMHOMY
N KYpCOBOMY MPOEKTUPOBaHMIO. - M.: «MapLipyT», 2017.
3. Mouyaesel, B.C. DnekTpoobopyaosaHue 1 annapaTypa 3N1eKTPUYECKUX
noAcTaHLUWNA.
MnntocTpmpoBaHHoe yyebHoe nocobue. - M.: YMK MIIC Poccuu, 2017.
4. EpoxuH E.A. YCTpOICTBO, aKCNyaTaumst N TEXHUYECKOe 06CTy)KMBaHNe
KOHTaKTHOM
CeTU U BO3AYLUHbIX MHUI: Y4YebHUK A8 NPOghecCUoHaIbHOW NOAT0TOBKY
paboTHMKOB. - M. 2017.
5. CnovknH KO. ., CnomknH M.KO. MoHTax, aKcniyatauus u peMOHT
3N1eKTPO060PYA0BaHNSA MPOMBbILLIEHHBIX NPEANPUATUIA 1 YCTaHOBOK.- M.: BbicLuas
lwKona, 2017
[lononHuTenbHas nuTepaTypa:
6. KOxakoB B.I". TexHOoNorns n opraHn3aumns 06CnyXxXmnBaHns U peEMOHTa YCTPOMCTB
3N1eKTPOCHabXeHus. - M.: MapupyT, 2017.
7. lNpaBunna ycTporcTBa 3/M1EKTPOYCTAaHOBOK. Pa3aensl 1, 6, 7. 7-e n3g. - C-I16.:
LOTMNBCM, 2017
8. MexxoTpacneBble Npasuia No oxpaHe Tpyaa (npaswna 6e30nacHoCTH) Mpu
aKCnayaTauumn aneKTpoycTaHoBok - MOT PM-16 C-16.: LLOTIMBCI, 2016
9. MpaBuna TEXHNYECKON 3KCMIyaTaummn 3neKTpoyCcTaHOBOK NOTPeoUTeNei.

["ocaHeproHagsop MuHaHepro Poccun. - C.-IM6.: OO0 «BAPC», 2016.
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depaepanbHbI nopTan «Poccuiickoe obpasoBaHme» edu.ru.
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TexHMKa 6e30nacHOCTV Npu paboTax
B labopaTopumn 31EKTPUYECKOI0 1 3/IEKTPOMEXaHNYECKOIO
obopyaoBaHMA MaLLNH

JabopaTopHble CTEH/bI 1 arperathbl B 1a60paToOpPUN 371EKTPUYECKOTO 1

3NEKTPOMEXaHNYECKOr0 060PY10BaHMA SBNAIOTCS AelACTBYHOLLMY

3/1eKTPOYCTaHOBKAaMMU, OT/ENbHbIE 3/1EMEHTbI KOTOPbIX HAX0AATCS Nof,

HanpsbkeHneM. Heo6X04MMO NMOMHWTb, YTO MHOTUE 3/1IEMEHTbI CXEMbI 1a60PaTOPHOA

YCTaHOBKW AOCTYMHbI 414 MPUKOCHOBEHNA, a BpallakoWwmneca 4actn, XoTa n UMEKOT

3alUMTHbIE YCTPOICTBA, BCE XKE HE UCK/IOUAKT «3axBaTa» OfEX /bl 1N

MeXaHW4eckoro yaapa. MoaToMy CTyaeHTbl B 1a6opaTopumn A0/MKHbI cO6M0AaTh

NCK/TIOYNTENBbHYIKO OCTOPOXXHOCTb U NpaBuna TeEXHUKN 6e3onacHoOCTH:

1)

2)

3)

4)

CTYZEHT, HAX0AACb B nabopaTopuu, A0/MKeH ObITb NpeaesibHO
ANCUMNNIMHMPOBAHHbLIM 1 BHUMAaTe/TbHbIM; 6ECNPEKOCIOBHO BbIMOHATL BCE
yKazaHusa rnpenogasaresier 1 1abopaHTOB; HAXOAMUTLCA HEMOCPELCTBEHHO Y
nccnefyeMoin nabopaTopHO YCTaHOBKMY;

3anpeLyaeTcs NOAX0AMTb K APYrM YCTaHOBKaM ,pacrpefeiTe/lbHbIM
WUTKaM 1 NynbnaM 1 genatb Ha HUX Kakne-nnbo BKNKOYEHNS UK
NnepekItYeHNs ;BKOYaTb YCTAHOBKY B CETb, EC/IM KTO-HMOY/Ab KacaeTcs ee
Hen30/1MPOBaHHOW TOKOBEAYLLIEW YacTW ;MPOMU3BOAMTL B HEil KaKne-nmbo
NPUCOeAMHEHUS, €CNIA YCTAHOBKA HAXOAMUTLCS NOJ, HanpshXKeHWeM ;BO BpeMS
PaboTbl 3/IEKTPUYECKOM MaLLWHbI KacaTbCs BPaLLAOLLIMXCA YacTein nnm
HaK/MOHATLCSA K HUM 6/IM3KO; 0CTaB/IATL 6e3 HabNtoAeHNA NabopaTopHYHO
YCTaHOBKY W/ OTAeNbHbIE ee NPUBopPbI NOJ HaMPSHXKEHNEM;

Npu nepemMeLLeHnsaX ABMKKOB U PYKOSTOK NYCKOPErynnpytoLein annaparypsbl
HeobX0AUMO CeanTb 3a TeM ,4T0ObI pyKa Oblia B COMPUKOCHOBEHMM TOJBKO C
N30/IMPOBAHHON PYKOSATKOIA;

0fexa He [o/HKHa MMEeTb CBOOOAHO CBMCAOLLMX KOHLLOB LLApHOoB ,KOCbIHOK
,F/ICTYKOB W T.M., @ MPUYECKA NI FO/IOBHON YOOP A0/MKHbI MCKOYaATb

BO3MOXKHOCTb «CBUCaHWA» Npsa/en BOoc;
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5) ecnn cxema CoepXXUT KOHAEHCATOPbI, TO MOC/E ee OTK/IUeHUS He06X0AMMO
paspsaanTb KOHAEHCATOpPb! , 3aMKHYB HAKOPOTKO UX BbIBOARI;

6) npu paboTe ¢ NabopaToOPHOIN YCTAHOBKOW, HAXOAALLECS MO HaNPSXKEHNEM,
CTYZEHTbI AO/MKHbI CTOATb Ha M30NALMOHHBIX PE3VHOBbLIX KOBPUKAX;

7) 0 BCEX 3aMEeYEHHbIX C/lyyasaX HeMcrnpaBHOCTM B paboTe YCTaHOBOK U
HapyLleHUW NpaBua TEXHUKM 6e30NacHOCTU CTYAEHT A0/MKEH HEMEA/IEHHO
[0N0XNTb NPenojaBaTento;

8) ecnu npou3oLlen HecHacCTHbIV Cny4daid, NabopaTopHY YCTaHOBKY cneayet
HeMeA/IEHHO OTKJ/IHUNTb, OKa3aTb NOCTPajaBLLEMY MEPBYH MOMOLLb,
OZJHOBPEMEHHO CO06LLMB 06 3TOM MpenoaBaTesto.

MHCTPYKTaX No TeXHUKe 6e30NacHOCTU A0/MKEH ObITb 3athMKCMPOBaH B
crneumanbHOM XXypHane, rae Kaxablid CTYAeHT Nocne U3yvyeHnst npaBui TeEXHUKM

6e30nacHoOCTH [OJ/DKEH pacrnncaTbCA.
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[MpakTnyecKue 3aHATUA, BbINO/IHAeMble Mo ancymnianHe «MAK
02.02. YCTPOMUCTBO 1 TEXHUYECKOE 0O6CTYXXMBaHWE 3NTEKTPUYECKUX

ceTem»
3 KypcC

NabopartopHo- HavmeHoBaHWe paboTbl Kon. CtpaHuua
npakTuyeckue 4acos
paboThbl
lNpakTnyeckas CocTtaBneHue rpaguka MNriP 4
paboTa Nel 0060py[0BaHMA 3/IEKTPUYECKNX

MOACTaHLNI
[MpakTnyeckas PaccnepgoBaHue Npu 0TKase 4
paboTta No2 060pyi0BaHMA U 3aMn0/IHEHNEe aKTa
MNpakTnyeckas PacueT BpeMeHM Ha TEKYLLMIA PEMOHT 4
paboTta No3 3/1eKTPO060OPYL0BAHUS
NpakTnyeckas Jonyck K paboTe no TekyLemy 4
paboTa Ne4 PEMOHTY CU/I0BbIX TPAHCHOPMAaTOPOB
NpakTnyeckas Bbi60p 1 NpoBepKa CUIoBbIX 4
paboTta No5 BbIK/IOUaTe 1eM
JNabopartopHas [MpoBepKa TEXHUYECKOr0 COCTOAHNS 2
pabotaNel CW/I0BOr0 TpaHcgopmartopa
JNabopartopHas TekyLwnin pemMoHT TpaHchopMaTopa 4
paboTta No2 TOKa
JTabopatopHas TeKyLMIA PEMOHT TpaHcgopmMaTopa 4
paboTtaNe3 HanpsHKeHns
JTabopatopHas CocTaBneHve fetheKTHOWN BEAOMOCTM 4
paboTa Ne4 npn KannuTa/lbHOM PeMOHTE CUI0BOro

TpaHcgopmaropa

15
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[NpakTnyeckas paboral
Tema: SNMeKTPUYECKUIA pacyeT Kabe/lbHO JIMHUMN.
Llenu v 3agaum ypoka: OCBOUTb METOAMKY pacyeTa KabenbHON TMHNUN,
Twun ypoKa-npakTuyeckoe 3aHsTue
MeTo/bl 06y4eHUsI-PenpoAYKTUBHbLIA U MPO6IEMHbIN

ObecneyeHme 3aHATUA-: METOAMYECKOE NOCO6ME NO BbIMOIHEHNIO
NabopaTopHbIX PaboT U NPAKTUYECKMX 3aHATUIA, BbIYNC/IUTENbHbIE CPEACTBA

3agaHue.

KabenbHas nvHUA TpexdasHoro Toka Hanps>keHnem 10kB, nponoxeHa B
3emsie, NUTaeT ABe Harpysku, KOTOpble NMoKasaHbl Ha pucyHke 1. Bblbpatb niowaib
ceyeHus Kabens, ecnm M3BECTHO Tyaa = Trae = 6000 u; t 3emnm pasHa 4-10°C.
[MoTepy HanpsXKeHWs He [O0/MKHbI npeBbiWwaTh 6%. OUeHUTbL NOTepU MOLLHOCTH,
KT v NOTEPU sHeprum B kabenbHoii nnHmu.

L2+ 11 5

(-
S L2401 i s
* il
B e
Yy L
P,,—800—10-1 Pg—3040 1'1d
cospap— 08 Ccospre — 0,9

Puc. 1 - cxema NUTaHUS Harpyskmn KabenbHoW NMHUENR

Xopj ypoka:
OnpepfensemM peakTBHbIE MOLLHOCTY Harpy3okK, kBap

QB ~ ?B£9B>
Qc — Pctgo

OnpefensieM TOKM B A Harpysok no opmyne
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) = SB :ﬂﬁzﬂfﬁl (
B J3Uy V3-io’

% y/3-Uy V3-10 m

Bblbupaem kabens AAB gna npoknagky B 3emne. Harpyska Ha kabenv Ha
yyacTke AB cxemsl.

1_% _ V(Pg+ Pc)2 +(QB+ QC)2 ZQrA
ABAT,~VT10’

Bbibrpaem kabenb No ANUTENbHO AOMYCTUMOW Harpysku. Micxoamm npy 3Tom
N3 pexnma, Korga Ha ydacTke ABb oAuMH Kabenb OTK/MOUEH W BCA Harpyska
MOKPbLIBAETCA O4HUM Kabenem. M3 Tab. 1 BblGupaem TPEXXKW/bHBIA Kabenb. s
BblIOPAHHOro Kabesnis BbINUCLIBAEM 3HaYeHWe [onycTMmoro Toka 1,,, Mpounssognm
npoBepky. JomkHO cobntogartbes ycnosme/r — (aB. PacuéTHaa TemnepaTypa 3eM/un
+10°C, a Harpyska Ha Kabenm npv TemnepaType 3eMaun pasHa +15°C. KoathuumeHt
Ha Temnepartypy 3emnu K+ = 1,04

Tabnuua 1 - ToKoBasi Harpyska TPEXXKMUNbHOro Kabens

[Nnowaab ceveHus Jonyctuman Harpyska npn nH=10«kB
XUN Kabens I, A

16 75

25 90

35 115

50 140

70 165

95 205

120 240

150 275

C y4éTOM TemMnepaTypHOro KoahguLMeHTa A0/HKHO COB/0AATLCS YCOoBYE

~pon. - 'aB,
"1°'AB = “T « bon.

PacyéT Ha napannenbHyl YKnagky Kabeneil He BeAéM, TaK KakK Mpwu
BK/IFOYEHHbIX ABYX Kabensax Harpyska Kakaoro oyget coctaBndte 50% 0T 1ag

I‘IonyqaeM 1 ,\B — 0 ’ 5
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Mpon3soanm BbIGOp Kabensi Mo 3KOHOMWYECKOW MNMIOTHOCTM ToKa. [ns
a/IlOMVHMEBOI0 Kabens ¢ 6ymaxKHOW n3onsuuein npu Trq > 50004 nmeem /, = 1,2
N/nw?. Vicxogs 13 SKOHOMUYECKOI NAOTHOCTW TOKa, ydyacToK AB po/mkeH MMeTb
NBa Kabens.

C __~nAB
AKAB
J3K

B COOTBETCTBMM C MOMYYEHHbIM 3HAUYEHUEM Ssag BbIOMpPaemM Kabenb Mo
Tabnuue 2.1.
FIPUHUMAEM Tozs = 0,62 OM/KM.", Toge = 1,24 OM/KM’, Xoa5 = 0,09 OM/KM’, “0BC
~ 0/096 OMm/KM,’,
OnpefenseM COnpoTUB/IEHME YHACTKOB M0 hopMy/iam
*AB “0AB * *BC ~*0oBC * k "AB ~"0AB’
k'BC ~"oBC’

MpeHebperas EMKOCTHOM NPOBOAUMOCTbIO  Kabeneid, Haxoaum
MOTepIo HanpsXeHWsa Ha (hasy no opmysne

JIHEHY0 NOTEPIO HaNpPSXKeHUS onpeaensiem rno gopmyne, B

Al/n=T3Al/.

B npoueHTax no OTHOLWEHMIO K HOMUHa/IbHOMY HanpsXXeHUo

ALL =".100.
NH

CneflyeT OTMETUTb, UYTO MOTEPA HanNpsXXeHWA onpefensnacb Npu OLHOM
OTK/HOYEHMM Kabend Ha YyyacTke AB © B MpeHebpexeHUM EMKOCTHOM

Por 2.rg PIor 2.r
ﬂ'PE — 10—3( 1 EAB + QF ZAB 2 EBC QC.' EBE); (2-14)
Ux Us g U
. Piz *Xan Q§ *Xar Pzz * Xre Qg * Xpo
Ay = 10_3( - + {2.15)
Ui U Us Ug;

MPOBOAUMOCTbIO KabeNbHOMN CETU.
Onpepgensem noTepro MOLLHOCTY Mo hopmynam, KBT
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MO/IHYKO MOLLHOCTb, MOCTYMAKLLYI0 B CETb OT UCTOYHMKA A OMpesessem rno
(hopmyre

= Pv +jQz = P, + P, + AP* + j(Qg + QcQY).
K4 cetn, %
Y = A-")-H0O0.
Onpepaensiem Bpemsi Hanbo bLLMX MNOTePb, Y
T,.6 = (0,124 + T, m 10™)? « 8760.

Torga rogosas notepst 3HEPrny B IMHUM TPEX(A3HOro TOKa OnpeaenTcs no
(opmyne kKBTu/rog
AJ1 = APy * Ty.

Copep>kaHue oTyeTa:

1. OT4yeT Ha nmctax opmata A4 B COOTBETCTBUM C [1onoXKeHUem
«TpeboBaHMA K OGOPM/IEHMIO TEKCTOBOM W  rpamyeckoil [OKYMEeHTaLUN.
HOPMOKOHTPOb».

2. B npaktnyeckoin paboTe HeO6X0OAMMO OTPa3UTL CreayHoLLee:

A) Ha3sBaHue npakTn4eckor paboTbl.

B) Lienib npakTnyeckor paboTsol.

B) 3apaHwe.

3. BbINoNHeHHas npakTnuyeckas paboTa, B COOTBETCTBUM C 3a[aHNEM.
4. OTBeTbl HA KOHTPO/IbHbIE BOMNPOCHI.

5. BbiBog.

KOHTpPO/IbHbIE BOMPOCHI:
1. Kak paclumhpoBbiBaeTCA MapKMpOBKa BbIOpaHHON KabeslbHON NNHUA?
2. Kakast n3onsauus npuMmeHseTca ansa KkabenbHou MMHUN?

3. CoopyxeHune KabeslbHOIN TPaHLLIEN.

PekomeHayemas nntepaTypa
1. MaMoLLVH P.P., 3nmakoBa AH. AneKTpocHabXKeHue
ANEKTPUMLMPOBAHHBLIX  >KenesHblX  gopor. M.. TpaHcnopt, 1980 (He

nepensnasasncs).
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MNpakTnyeckas paboTa 2

Tema: SMeKTPUYECKMIA pacyeT BO3AYLLUHOW NUHUN

Llenv n 3agaum ypoka- OCBOWUTb METOAMKY 3/1eKTPMYECKOro pacyeTta
BO3AYLLHOW NINHWN

Tun ypoka-npakTn4eckoe 3aHAaTne

MeToAbl 00yYeHNA-PenpoAyKTUBHBIA U MPO6/IEMHBIA

ObecrneyeHne 3aHATUS-: METOANYECKOE NOCOOME MO BbINOTHEHNIO
NabopaTopHbIX PaboT U NPAKTUYECKMX 3aHATUIA, BbIUNCIUTENbHbIE CPEACTBA

O NINHUM,
3afaHue: paccunTatb MHUIKO anekTponepegaun (J13r1).

Tabnuua 2 - VicxogHble faHHble

Bapu KoaduuveH 1| HomrHabHO e Bpewms Martepuan
aHT | MakcumanbHas MOLLIHOCTM Hanps>keHne | AfVH a| UCMO/b30BaH
MOLLHOCTb COS (p mHMn U, KB | inHM n | 1a Makcum.
Harpysku B KOHLe l, Harpysku
IMHUK P, KBT KM Twake., 4/TOf,
1 2500 0,93 35 10 4700 TFOMUHWI
2 1900 0,9 35 12 4300 me/lb
3 2700 0,92 35 10 3700 Mefb
4 3600 0,9 10 15 4400 TFOMUHWI
5 6000 0,92 35 25 5800 ATFOMUHWIA
6 5300 0,93 35 25 3000 cTane-
TFOMUHNIA
7 2000 0,9 35 10 4500 TFOMUHWIA
8 2400 0,92 10 10 4200 me/lb
9 3500 0,93 10 15 3700 cTane-
TFOMUHNIA
10 3200 0,9 10 15 3200 cTane-
TIOMUHNIA

Xof Yypoka-Paccumtatb NuMHUKO 3nekTponepedadn (JISM) - 3Tt0 3HAUMT
OnpeaennThb:

- CeyeHue Nposoga 1 chopmmpoBaTtb MapKy;
- NOTepU MOLLHOCTY;
- NOTepUn HanpsXXeHus.

CeyeHne npoBofa, COOTBETCTBYHOLLEE MWHMMA/IbHON CTOMMOCTU Mepesayum
3NIEKTPO3HEPrM,  Has3blBalOT  3KOHOMWYECKMM.  [lpaBuiamm  yCTPOMCTBa
3/IEKTPOYCTAHOBOK [/1 OMpefesieHns pacyeTHOro 3KOHOMMWYECKOrO CEYEHUS (g
PEKOMEHAYETCA MeTO 3KOHOMWYECKOM MNJIOTHOCTM Toka. [na npoBefeHus
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3/IEKTPUYECKOr0 pacyeTa BO3AYLUHOW /IMHUM HeoOXO4MMO MMETb CTPYKTYPHYHO
cxemy J13IM, yka3aB Ha Heil UICXOAHble faHHble (puc.2).

x,
RSN

-
RS
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Puc.2 - CTpykTypHasa cxema J139rI1

MakcumasibHbIV pabounii TOK IMHUK paccunTbiBaeTcs no gopmyne (1), A

A3ab.maKc =

[ns pacyeta 3KOHOMUYECKOr0 CeYeHWs MPOBOLHUKA HEOOXOAMMO, UCMOSb3yA
Tabn. 1, onpefennTb MAOTHOCTbL Toka j™ (MO maTepuany MPOBOAHMKA M MO YUC/Y
4acoB MCMO/b30BaHWA MaKCUMyMa Harpy3ku 3a rof T yaxc.)-

Tabnumua 3 - HopmmnpoBaHHbIe 3HaYeHNS MI0THOCTY TOKa

MNOTHOCTbL TOKa j.A A/MM?, NPU YMCAE YacOB UCMO/b30BaHMS
MaKCUMyMa Harpysku 3a rog, Tyaxc., 4/rog
[MpoBOAHMK
1000-3000 3000-5000 Bonee 5000
MegaHble 25 21 18
ANOMVHNEBbIE 13 11 10

OKOHOMMYECKOE CeyeHue NPoBOAHMKA paccumTbiBaeTcsa no gopmyne (2)

N2a6.makc
Uak~ }
J3K

[ns Bblbopa NpoBoAHMKa (MO CeYeHUIO 1 AOMYCTUMOMY TOKY), COrlacHO

MY3, Ucnonb3yrTes AaHHbIe 13 Tabn. 2
A>Hak ,

"> na6. makce

[Ae g - CeYeHme NPOBOAHUKA, MM
140N - gonycTuMblii ToK, A.
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Tabnumua 4 - 4oNyCTUMbIA TOK Ha HEM30/IMPOBaHHbIE NPOBOAA

CeyeH
ne
NpoBo
13, w

JonycTumbIv TOK /19 NPoBOAa Mapku, A

AC ACO ACY
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4 i i i i 50/25
R i i i i 70/35
10 i 80/50 i i 95/60
16 | 105/75 | 105/75 i i 130/100
25 | 135/105 | 130/100 i : 180/135
35 | 170/130 | 175/135 i : 220/170
50 | 215/165 | 210/165 i : 270/215
70 | 265/210 | 265/210 i : 340/270
95 | 320/255 | 330/260 i : 415/225
150 | 375/300 | 380305 i 375 485/395
150 | 440/355 | 445/365 | 450/365 | 450 570/465
185 | 500/410 | 510/425 | 505/420 | 515 640/530
240 | 590/490 | 610/505 | 605/505 | 414 760/685
300 | 680/570 | 690/585 | 690/580 | 705 880/740
400 | 815/690 | 835/715 | 825/710 | 850 1050/895
500 | 980/820 i 945/815 : :
1070/93
600 0 . 1050/1075 | - .
700 : i 1220/1075| - :

MpumeyaHue: B 3aBUCUMOCTU OT KOHCTPYKLUM NMPOBOJAa UMEIOT creaytoLine
0003HaYeHus:

A - anomuHuneBbii; AC - cTaneasitoMvHueBbln; ACO - cTaneantoMUHUEBbINA
06neryeHHon KOHCTpyKunn; ACY - cTaneatOMUHUEBLIA YCUIEHHOW KOHCTPYKLMK,
M - MefHbIA.
OnTtumanbHasa gnnHa J13I onpeaenseTca 13 NpeasoXXeHHoOro AnanasoHa no
thopmynam (3), (4), (5)
Anan = (073 ... D)X[/nep

Aa3rl = !Uncp;
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An3MMUH 0,3[/nep, TAE Unep - HANpsXkeHne
nepegavu, KB.
[nsa onpefeneHns NoTepu Hanps>XeHns HeOOX0AMMO paccumTaTb aKTUBHOE
COMpPOTMB/IEHNE NPOBOAA HA eAMHULY A/IMHbI (6)

ro = — (OM/ Km)

[fe Y - yAenbHas MPOBOAMMOCTb 47151 a/TIOMUHMUEBbIX MPOBOAHUKOB, MpUHMMaeTcst 30
M/(OM MM?), Ans MefHbIX - 50 M/(OM MMP).
MoTepn Hanps»xeHnsa B J13I1 (7)

04n3n% ~ 3012¢, “nep™13n00 co™nan + *o i dnan )>
rae cos <Pgan - KoapmumneHT mMoLHocTn S13MT;
X0 - MHAYKTVMBHOE COMPOTUB/IEHNE HA eavHuLy AAnHbl J13T, Ans BO34YLUHOM
NHUM NpuHumaetcs 0,4 OM/KM, ans KabenbHoi - 0,08 OM/KM.
YUT0ObI NepeBecTV NOTEPU HaMnpsXKeHWUs U3 NPOLEHTOB B KWIOBO/bTbI, MOXHO

ar_ ~nepM 13N %
AC/mon — ------------momoe-

mm1 1NN

[MoTepu MmowHOCTM B JIAI paccunTbiBatoTCA Mo popmyne

z 2
B5mn = (S2) x 228 ()" 4
1CMo/b30BaTb POpMyNy

Copep>kaHue oTyeTa:

1. Ot4yer Ha nmuctax qopmata A4 B cooTBeTCTBUM C [lonoxkeHnem
«TpeboBaHMs K OGOPM/IEHMIO TEKCTOBOM W  rpadmyecko  [OKYMeHTaUUN.
HOPMOKOHTPO/Ib».

2. B npakTunyeckoi pabote HeO6X0AMMO OTPa3UTb CleaytoLLee:

A) Ha3zBaHue npakTN4ecKom paboTbl.

B) Lienb npakTuyeckoi paboTsl.

B) 3apaHwe.

3. BbINonHeHHas npakTnyeckas paboTa, B COOTBETCTBUM C 3a[jaHNEM.
4. OTBeTbl HA KOHTPO/IbHbIE BOMNPOCHI.

5. BbiBOL.

KOHTpPO/IbHbIE BOMPOCHI:

1.Kak pacumppoBbIBaeTCA MapK1pPOBKa BbIOPAHHO BO34YLLHOW NIMHNUIN?

2.4UT0 Ha3bIBAETCA 3KOHOMUYECKMM CEYEHME NPOBOAA?
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3.Yemy paBHa HanbosbLLaA BENNYMHA AOMYCTUMbIX MOTEPb HANPSXKEHUS B
J13IT OT HOMUHAIBHOI 0 3HAYEHUA?

4.0T Yero 3aBUCUT KOIMPULMEHT MOLLHOCTM JTIM?
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MpakTnyeckoe 3aHATME N3

Tema :PacyeT J13I'T 1 BbI6OP HEN30NMPOBAHHbIX NPOBOAOB

Llenv wn 3agaun  ypoka: OcCBOMTb METOAMKY pacyeTa JIMHWIA
aneKTponepeaayun.

Twn ypoKa-npakTN4eckoe 3aHATue

MeToAbl 00yYeHNA-penpoAyKTUBHBIA U NPO6IEMHBIA

Ob6ecneyveHNe 3aHATUS-: METOAMYECKOE MOCOOME MO BbIMOIHEHMNIO
NabopaTopHbIX PaboT U MPAKTUYECKMX 3aHATUIA, BbIYMCINTENbHbIE

cpeacTea
Xopj ypoka:

PaccunTtaTb NMHUIO anekTpornepesayn (JI3IN) — aTo 3HAUNT
onpeaenunTb:

— CeyeHue NpoBoja 1 chopMmpoBaTb MapKy;

— MOTepu MOLLHOCTU;

— TOTEPU HanpPSXKeHns.

» CeyeHne npoBo/a, COOTBETCTBYHOLLEE MUHUMA/IbHOW CTOMMOCTH
rnepefayn 3feKTpoaHeprum (33), Ha3bIBAOT 3IKOHOMUYECKNM.
MY 3 (NpaBuna yCTPOMCTBA 3M1IEKTPOYCTAHOBOK) PEKOMEHAYIOT A1

onpeaeneHns pac4eTHOro 3KOHOMM4YeCcKoro ceveHms (53x) MeTof

9KOHOMWMYECKOW NSIOTHOCTM TOKa.

Sak= Im.p./ jak.

rfje Sk — SKOHOMUYECKOE CeyeHye NpoBoaa, MM?;
Iy p — MaKCVMa/IbHbIA PacHeTHbIV TOK B IMHUW NPU HOPMa/IbHOM
peXxume paboThbl, A.

[na TpexasHom ceTn
I=S nep./V3*Vnep.

J3K. — 3KOHOMMYECKasa NJI0THOCTL TOKa, A/MMZ; NPUHNMaETCA Ha
OCHOBaHWMK ONbITa IKCriyaTalni.

Jak. = F(Tw, BUA NPOBOAHNKA),

roe TM — BpeMs MCNONb30BaHMS MaKCMasbHOM HarpysKu 3a rof, yac.
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MPOBOAHVK — HEM30MMPOBaHHbIe NPOBOAA

Twm, yac

1000...3000 3000... 5000 5000... 8700
MefHble 2,5 2,1 1,8
ANOMUHNEBBIE 1,3 1,1 1,0

MonyyeHHOe pacyeTHoe aKoHoMUYecKoe ceveHune (5y) NPUBOAAT K

bnvkariLeMy CTaHAaPTHOMY 3HaYeHUH.
Ecnn nonyyeHo 60nbLLIOE CeveHNe, TO 6epeTcs HECKObKO

napasnenbHbIX NPOBOAOB (IMHUIA) CTaHAAPTHOrO CeYeHUs Tak, YTOoObI

CYMMapHOe ceyeHue 6bIN10 6/IM3KO K pacyHeTHOMY.

. dopmmMpyeTcs MapKa NPoBOoAa, YKa3blBaeTCs A0MYCTUMbIN TOK.

. OntumanbHoe pacctosHve nepeaaunt (Lsn, KM) NPUGIMKEHHO
onpeaensieTcs 13 COOTHOLLEHNS

Lnan. =(0,3...1)Vnep

* [MoTepn moLHocTK B JIBI onpeaenstoTca no ghopmynam

| ?
5 R
AP 5[ “;; ] Ry 804 =l : | >, i

Masn ¥ nep \ o an:l__f
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roe JIPpsp — NoTepu akTUBHON MoLLHoCTK B J13IM, MBT;
JICnan — noTepu peakTUBHOWN MoLLHOCTK B J13I, MBap;
Shep — NONHasA nNepefaBaeMasi MOLLHOCTb, MB A,
N ep — HanpsikeHune nepefauu, kB;
Rmn, -YN3/1 — NOMHOE aKTUBHOE N MHAYKTMBHOE conpoTuBeHne, Om;
JInan — yncno napannenbHbIX TNHUNA.

A Snan.= vV AP % nan.+AQ 2nano.
» ConpoTtueneHuns B JISM onpeaenstoTcs U3 COOTHOLLEHWIA

R.HSIII = _"I_‘l"i:'r‘nm;I 'Ymn _Iﬂ_}‘r'n:-n

130

["Oe ro, XQ — yfenbHble conpoTmeieHns, OM/KM.
3HayeHmne aKTMBHOIO COMPOTUB/EHUS Ha eAVHULLY 4/IMHbI ONpeaenseTcs Ans
BO3AYLUHbIX, Kabe/lbHbIX U ApYTrUX MMHWIA Npu paboyei Temnepatype

rae y— yAenbHas npoBoAUMOCTb, M/(OMMM?).
Tak Kak yalle BCero AnnTesibHO A0NycTUMas TemnepaTtypa npoBOAHMKOB 65
nnn 70 °C, To 6e3 CyLLLeCTBEHHOM OLWINOKM NPUHUMAOT

y - 50 M/(Om m MM?) NS MeHbIX MPOBOZOB,
y = 30 M/(OM MM?) /151 a/TOMUHMNEBbBIX MPOBO/IOB;
S’ — ceyeHue NPOBOAHMKA (OAHON XWUNbl Kabens), MMm-.

3HayeHNe VMHAYKTUBHOIO COMPOTMB/EHWS! HA eAUHULY ANVHbI C AOCTATOYHON
TOYHOCTbHO MPUHUMAETCS PaBHbIM

Xo = 0,4 OM/Km ans Bo3ayLHbIX J13I BH;
Xo = 0,08 OM/KM ansa KabenbHbIX J19I BH.

* [1oTepn HanpsxeHua B JISI onpeaensaoTca U3 COOTHOLLEHUSA
AV=(10%/nnan.*V2nan)Pnep.nanL(ro+Xo*tandan)

roe AVnan — noteps HanpshkeHus B ogHou J13MM, %;
Prsn — Nepeaasaemas no IMHUM akTMBHaaA MoLLHOCTb, MBT;
Lnn — NPOTAXKEeHHOCTL JI3M, K,
ro, X0 — aKTUBHOE N NHAYKTUBHOE CONPOTMBIEHUA Ha eAUHULY ANUHbLI J1OTT;
VN — HanpskeHne nepegadn, KB.
[na nepesofa % B KB NpuMeHAETCA COOTHOLLEHWE

AVnan.=Vnep.AVnan.*102
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1. cootBeTcTBYeT TpeboBaHmam FOCTa?

31



MNpakTnyeckas paboTta No4

Tema: OnpegeneHne mecta pacnonoxeHuna M (LPT)

Llenib 1 3agayn ypoka- HayuuTtbCa onpefenats LISH noTpebutenein u
COCTaBNATb 3NMEKTPUYECKYID CXeMy MNUTaHus NOTpebuTenein Ha CUTYyaLUOHHOM
nnaHe.

Twn ypoKa-npakTN4eckoe 3aHATUe

MeTo/bl 06y4eHUsI-PenpoAyKTUBHbLIA U MPO6IEMHbIN

ObecneyeHme 3aHATUSA-: METOANYECKOE NOCOOME NO BbIMOMHEHNIO
NabopaTopHbIX PAbOT U NPAKTUYECKUX 3aHATUIA, BbIYNCIUTE/bHbIE CPEACTBA

Pa3faToyHblii MaTepuan:
- WCXO[Hble faHHble 4015 OnpefeneHns MeCTOMNONOXKEHNSA NPeANpPUATUS;

- Tabnmua c BapvaHTamy UCXOAHbIX AaHHbIX (Tabn. 6).

Xopj ypoka:

KpaTkune TeopeTnyeckme ceefeHns

MoacTaHums (rnaBHas NOHMKaKLLas - e, LeHTpasIbHas
pacnpegenutencHas - LIPI, TpaHcgopmatopHad - TI1) aABnsetcd OAHWM W3
OCHOBHbIX 3BEHbEB CUCTEMbl 3/IEKTPOCHaGXeHUs npeanpuaTtua.  [lostomy
ONTUMa/IbHOE pa3MeLleHVe MOACTAaHUMIA  Ha  TeppuTopuM  Npepnpusatus -
Ba)KHelLUMIA BONPOC NPV NMOCTPOEHUW pauyOHasIbHbIX CUCTEM 3/1IEKTPOCHAOXKEHNS.
CHavana paspabatbiBaeTcsi reHepasibHblA M1aH MNPOeKTUPYeMOro 00bLeKTa, Ha
KOTOPOM YKa3blBalOTCA LEHTPbI 3/1EKTPUYECKUX Harpy3ok (LLOH) Kaxgoro uexa.
Bbibypaetca Maclitab Harpysok v OnpefenstoTcs paguycbl KPYroB akKTUBHBLIX U
PeaKTUBHbIX Harpy3oK. Pafnycbl akTUBHbIX Harpy3oK OnpeaenstoTca Ans Bblbopa
pauuoHasIbHOro MecTa pPacrofioXeHust nuTatollen nogactaHumiu MM (LPIT), a
PeaKTUBHbIX - A/19 PaluMOHa/IbHOr0 pasMeLLeHNs KOMMEHCUPYIOLWMX YCTPOWCTB.

BbicokoBo/IbTHas nnHuA (BJ1) 1 KabenbHas NMHUSA, CBA3bIBAIOLLAA MOTpeduTenel
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3NeKTPOo3Heprun ¢ nogctaHumen (FTM wnn LPTT), KoopauHaTbl KOTOPOA Mbl
HaxoAum, NPUHUMAETCS NPSAMOJIMHENHOIA.

OnpefennTb MeCcTo PacrofioKEHUS MOACTAHUMM - 3HAYUT HaUTK KOOPAUHATbI
LleHTpa Harpys3ok. 1o MCXOAHbIM AaHHbLIM MOCTPOUTL OCKM X U Y TreHnnaHa u
HaHEeCTM LeHTPbI 3N1eKTPUYECKMX HArpy30K KaXKaoro Lexa.

C y4yeTOM pa3MepoB TEPPUTOPMK TeHMniaHa BbiGpaTb MacliTab Harpysok,
OPVEHTUPYACh Ha HaMGO/MbLLYH U HAUMEHbLLIYHO, MPUHSB ONTUMabHBbIV paguyc

_ _Pan . _ um
mﬁ- - R:: E P - R}.‘.
T HM T HM

r g
Mg = —ub . — ~=ud

2 - 2 -
“Ruﬁ P H'qnﬁ

re m - Maclutab Harpysok, KBT/KM unu ksap/Km?;
Puw, QHM - HaMMeHbLLass MOLLHOCTb Lexa, KBT nnn Keap;
Riwm - HAMMEHbLLWIA BU3yasibHO BOCTIPUHUMAEMbI Pafnyc KapTorpaMmbl

HarpysKu, KM.

BennumHa m OKPYInaeTca n NPUHNMaETCA KaK A4 aKTUBHbIX, TaK U A4

PEaKTUBHbIX Harpy3oK.
Bo Bcex Liexax onpeienTb paanychbl KPYroB akTUBHbIX 1 PEaKTUBHbIX

Harpysok (28)

= X (28)

'.I'-l'm:r,
rae Ra Py - pagnycbl peakTMBHOMN M aKTUBHOW Harpy3oK, KM;
P 1 Q - aKTBHasA 1 peakTUBHaA Harpy3Kku LEexoB, KBT; T, 1 T, - MacLLTab
Harpy3oK aKTUBHOW N PeaKTUBHOM, KBT/km?. Ecnn [laHbl ToNbKO P 1 cos (p, TO
(29)
Q = Ptantp. (29)
YcnoBHble KoopauHatel LIQH ans Bcero npegnpuatus (30)

v — Ai=iPP

(30)
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ma0 D
Zij=l'i

v. L—IPY
'a0yn p

A(Xa0, Ya0) - MecTONoONOXKeHWe T,

Er.—l

X0 sy Qt
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P9, QI
B(X,0, W - mecTononoxexune KKY,
rae Xao, Yao - KoopAanHatbl LLOH aKTUBHbIX, KM;
*po, Yo - KoopAnHaTbl LISH peakTUBHbIX, KM;
KKY - KOMMNeKTHOe KOMMEHCUpYtoLee YCTPOMCTBO;
['TII - rnaBHaa NoHWXXaroLwasa noAcTaHLUmS.
Tabnuua 5 - CXOAHble JaHHbIe

BapuiaHT L1 L2 L3 L4 L5

P1, kBT cos P, kBt| cos™2 |P;, kBrt| COP® | p, xBr | cosd4 | Ps, kBT | C0SCo5
(BA) (X2,Y2) (X3,Y3) (Xn,Y4) (X3,Y3)

1 25 0,7 40 0,75 63 08 100 0,85 160 09
0/; 0,4 0,5; 1,4 1,5;1,2 2,4; 1,0 1,5;0,5

2 160 0,7 100 0,75 63 0.8 40 0,85 25 0,9
0,5; 0,5 0,5;1,2 1,6; 1,3 2,5;1,2 1,6; 1,7

3 100 0,85 25 0,7 40 0,75 64 0.8 160 0,9
0,5;1,5 1,5;1,2 2,6;1,0 1,6; 0,7 0,5; 0,5

4 40 0,75 63 0.8 100 0,85 160 0,9 25 0,7
0,5; 1,4 1,4;1,5 2,7; 1,2 1,8; 0,8 0,6; 0,7

5 63 0.8 100 0,85 160 0,9 25 0,7 40 0,75
0,4; 0,9 1,2;1,6 2,6;1,3 1,8; 0,6 0,7; 0,9

5 250 0,72 100 08 400 0,9 630 0,85 1000 0,83
0,7; 1,0 1,5;1,8 1,6; 0,8 1,9; 2,0 0,5; 2,0

7 100 08 400 0,9 630 0,85 1000 0,83 250 0,72
0,5; 0,5 0,6; 1,6 1,5; 0,5 1,7; 1,2 2,6; 1,0

o 400 0,9 630 0,85 1000 0,83 250 0,72 100 08
0,4; 0,6 0,6; 1,5 1,5; 0,6 1,8; 1,3 2,5;1,2

9 630 0,85 1000 0,83 250 0,72 100 0.8 400 0,9
0,6; 0,7 0,6;1,2 1,6; 0,7 1,8; 1,4 ’ 2,4;1,5

10 1000 0,83 250 0,72 100 0.8 630 0,9 400 0,85
0,7;0,8 0,6; 1,4 1,6; 0,6 1,7; 1,5 2,5; 1,4

11 160 0,85 100 0,7 25 0,75 40 0.8 63 0,9
0,6; 0,5 0,6;1,2 1,5;0,4 1,5; 1,2 2,6; 0,6

12 100 0,7 63 0,9 25 0,75 40 0.8 160 0,85
0,5; 0,6 0,5;1,4 1,3; 0,5 1,3;1,4 2,7; 0,8

Pe3ynbTaTbl pacyeToB NpeAcTaB/eHbl B Tab/1. 6.

Tabnuua 6 - cBoAHas BeJOMOCTb Harpy3oK LiexoB

Howmep uexa

MapameTpbl
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L1 L2 L3 Lj4 LS

cos<p

tan<p

Q, KBap

Ry, KM

NopALOK BbINOMHEHUSA:

1. Mo 3afaHHbLIM MCXOAHBLIM AaHHLIM MOCTPOUTL ocu X M Y TeHnaHa,
HaHeCTU LEeHTPbI 3N1eKTPUYECKMX HAarpy30K KaXKaoro Lexa.

2. C y4eTOM pa3MepoB TePPUTOPUM TeHMaHa BblopaTb MacluTab Harpysok,
OPUEHTMPYACH Ha HaMBO/bLLYIO 1 HAMMEHBLLYHO, MPUHSAB ONTUMaJIbHbIA paguyc.

3. OnpegennTb paguycbl KPYroB akTMBHbIX W PeakTUBHbIX Harpy3oK BCex
LIEXOB.

4. OnpenennTb YCNOBHbIE KoopauHaTel LIOH Bcero npeanpusatus.

5. CocTaBuTb KapTorpaMMy Harpysok, HaHeCT/ BCe HeOOXOAUMbIe AaHHbIe.

6. BHecCTun pe3ynbTaTbl pacyeToB B CBOAHYHO Tab/l. 6.

Copep>kaHue oTyeTa:

1. VicxoaHble aaHHbIe.

2. KapTorpamma Harpy3ok Ha reHepasibHOM nnaHe. PacueT maclitaboB
Harpysokx.

3. Pacuyet pagnycoB KpyroB aKTVBHbIX M PeaKTUBHbIX Harpy30K BCEX LIEXOB.

4. OnpepfeneHune ycnoBHbIX KoopanHat LISH Bcero npeanpuaTus.

5. KapTorpamma Harpysok ¢ HaHeCeHHbIMM Ha Hee KoopAuHaTamm
mecTononoxeHunin MM n KKY.

6. CBogHas BE4OMOCTb.

/. BbiBOAbI.
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KOHTpPO/IbHbIE BOMPOCHI:
1.06bACHNTE, YTO 03HAYaET MOHATUE «ONpPeAeeHne MecTononoxeHms MM,

C Kakoli LeNbio paccuUMThIBAOTCS paguychbl aKTUBHBIX U PeaKTUBHbIX

Harpy3ok?
1. [N Yero BblYEPUMBAETCA FreHepasibHbIV N1aH C KapTorpaMmmon Harpy3ok?

2. [laiiTe onpejeneHne KapTorpammbl Harpy3oK nNpeanpusTus.
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MNpakTnyeckas paboTta Neb
Tema: CocTaBfieHME CXeMbl W TMJlaHa pacnpefesiuTe/ibHbIX CeTen
Hanps>xeHnem 10 KB.
Llenb n 3ajayun ypoka- OCBOUTb METOAUKY COCTaBfIEHMSA CXeMbl U M/iaHa
pacnpefennTenbHbIX ceTel HanpsbkeHem 10 KB.
Twn ypoKa-npakTN4eckoe 3aHATUe
MeToabl 00yYeHNA-PenpoAYyKTUBHBIA U MPO6/IEMHBI

ObecrneyeHne 3aHATUS-: METOANYECKOE NOCOOME MO BbINOMHEHNIO
nabopaTopHbIX PaboT U NPAKTUYECKMX 3aHATUIA, BbIUNCIUTENbHbIE CPEACTBA

Pa3gaToyHbIli MaTeprasn ¢ UCXOAHbIMU AaHHbIMNA:
- KOOpPAMHATbI 1 KaTeropum noTpebuTenei;
- KoOpAuMHaTa LEHTpa  3HepreTMyeckMx  Harpysok (B3iTb  W©3

NpaKTU4ecKon paboThbl 4).

KpaTkue TeopeTnyeckune ceefeHnsA

LleHTpasibHad  pacnpefenutensHas — nogctaHums — (LPM)  nonydaer
ANIEKTPUYECKYIO 3HEPIMKO OT parioHHbIX ceTeir 10 KB no gByM He3aBUCKMbIM
NNHUAM 1 pacnpegenset ee oT WnH 10 kB no TpaHcopmaTopHbIM NOACTAHLMAM
(TT1) noTpebuTenen.

[Mpn BbIbOpPE CXeMbl MUTAHMS TPAHCHOPMATOPHBIX MOACTAHUMIA LO/KHA ObITb
yuTeHa KaTeropus notpebuTenei:

A/19 NepBO - NCMO/b3YHOTCA paanasibHas, ABYX/1yYeBble C O4HOCTOPOHHUM U
C BYCTOPOHHVM NUTaHMEM, TPEX/Ty4eBas C ABYCTOPOHHUM MUTAHUEM;

[J151 BTOPOWA - MET/IEBbIE U KOJbLEBbIE, AOMYCKalOTCS [ABY/TyYEBbIE;

ANA TPeTben - OAMHOYHbIE MarucTpasM € OAHOCTOPOHHWM MUTAHWEM U
neT/eBble.

Ona pasmelleHms LIPTT HeobxoamMma nowlab OnpeaesieHHbIX pasmepos
CBOOOAHaA OT 3aCTPOVMKM K MOA3EMHbIX KOMMYHMKaUMIA, a Takke HeobXoAuMbI

onpefenieHHble  MOYBEHHO-reonornyeckne  ycnosmsa.  LIPIT  Heo6xoammo
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pacnosararb Kak MOXHO 6/1ke K Touke LI9H.

Ana  nuTaHns 3NeKTPOMNPUEMHMKOB MEPBOA  KaTeropuv Ha MOACTaHUMM
yCTaHaB/NMBalOTCA [Ba TpaHChopMaTopa, BTOPOM U TPeTber KaTeropuii - 06bI4HO
OAUH.

Maructpanu gna nutauua 1M1 1, 2, 3, 10, 12 - 16, 17-21 nony4yatoT nUTaHue
OT Pas/IMYHbLIX TEPPUTOPUATIBHO YAANIEHHBIX pacrnpefenuTesibHbiX NyHKTOB P11 v
PM2.

Xopj ypoka::

1. BbluepTnTb NNaH pacnpeaenmTeNibHbIX ceTein HanpskeHnem 10 kB, rae

yKasaTb BCEX NMOTPe6UTENEe COrNacHo UX KoopauHaTtam (B MacLuTabe).

2. YKas3aTtb Ha nnaHe Touky LIOH.
3. Bblueptutb LIPTT Kak MOXHO 6/1MKe K Touke LI9H.
4. YKas3aTb Ha IMHUAX MapPKUPOBKY N NX A/INHY.

Copep>kaHue oTyeTa:

1. VicxofHble gaHHbIe.

2. TnaH pacnpegenuTenbHbIX ceTeil HanpsbkeHnem 10 KB ¢ ykasaHWeM BCex
noTpebuTenelt CornacHo UX KoopAMHaTam.

3. YkKasaHue LIPIT Ha nnaHe.

4. BblBOAbI.

KOHTpPONbHbIe BOMPOCHI:

1. Hainte onpeaenexve P n LIPI cornacHo npaBuiam yCTPoMcTBa
3NeKTPOoyCcTaHOBOK (MY ).

2.4T0 yumTbIBAETCA NMPY BbIGOPE CXEMbI MUTAHUS TPAHCHOPMATOPHbIX
NoACTaHLUWNA.

3. HazoBuTe CXembl MUTaHUA TPaHCHOPMATOPHbIX MOACTaHLWA A1

noTpebuTenen Nepsom, BTOPOW M TPETLEN KaTEropun.
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NpakTnyeckas pabora 6
Tema: BbI60p KOMMNEHCUPYIOLLEr0 YCTPOMUCTBA

Llenn n 3agaunm ypoka- OCBOUTb METOAMKY Bbl6Opa KOMMEHCHPYIOLLETO
YCTPOIACTBA MO CMPaBOYHbIM [aHHbIM 1 ONPeAeneHns TOUKM ero NPUCoeanHeHUs Ha
LUMHONPOBOAE.

TN ypoKa-npakTU4YecKoe 3aHATHE
MeTo/bl 00y4eHNA-PenpPOAYKTUBHbIN 1 NPO6/IEMHbI

ObecneyeHme 3aHATUSA-: METOANYECKOE NOCOOME NO BbIMOMHEHNHO
NabopaTopPHbIX PAbOT U NPAKTUYECKMX 3aHATUIA, BbIYNCIUTE/bHbIE CPEACTBA

3agaHue: Bblbpatb KY.

Tabnuua 7 - NCXOAHbIe faHHbIe

1 2 3 4 5 6 7 8 9
MpucoeanHeHHas 400 |1000 (1600 2500 1600 | 1000 400 2500 (600
MOLLHOCTb Snp,
KBA

25% 20% 24% 23% [21% [22% [26% [(19% [23,5%
L1011 aCHXPOHHOW
1 CBAPOYHOWA
Harpysku d

KoathdpuumeHT 0.8-09
3arpysKm T
TpaHcjopmaropa K3

KpaTKue TeopeTuyecKme CBeAeHNS
OnekTpuyeckas  3Heprusi, BblpabaTbiBaemMasi Ha  3MEKTPOCTaHUUM U

noTpebnsemas pasnMyHbIMI 3/1EKTPONPUEMHIKAMK, NOAPa3aenseTcs Ha aKTUBHYHO
MW peakTMBHYK. AKTMBHas 3Heprus  obGecreuvBaeT  MNoNesHyrd  paboTy
3N1EKTPOMPMEMHNKOB 1 NPEBPALLaeTC B HUMX B MeXaHUYECKyHo, TemnnoByto,
CBETOBYIO W ApYrue BWAbl 3HEPrWM, a PeakTMBHAS 3HEPrUsi HWKAKOM MONe3HOM
paboTbl He NPOM3BOAMT, 3aTpaunMBaeTCa Ha CO3[aHVWE MArHUTHbIX MOTOKOB B
ACUMHXPOHHbIX ABUraTensx, TpaHcgopmaTopax W Apyrux 3neKTPOTEXHUYECKUX
yCTaHOBKaX.
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KomneHcaumss  peakTMBHbIX  Harpy3oK MPOMbILIEHHbIX — NPeAnpUaTUlL
OCYLLLECTB/IIETCA C TMOMOLLBIO MOMEPEYHOA eMKOCTHOM KOoMMeHcauuu, Korga
KOH/eHCATOPHble YCTaHOBKM NPUCOEANHEHbI K CETEBbIM YCTPOICTBAaM NapannenbHo
OCHOBHbIM  Ha3HaYeHMeM  [aHHOW  KOMMeHcauun  SIBMSIETCS  MOBbILIEHNE
Ko3(huLMeHTa MOLUHOCTM W MpWU  YCTaHOBKE KOHAEHCATOPOB MPUBOAUT K
MOBbILLEHUIO YPOBHIO HaMpPsSXKEHWS.

PeaKT1BHasA MOLLIHOCTb KOH/JEeHcaTopa PaccuThbiBaeTCs Mo (opmyse, KBap

$ = (0.2 + 0.5)X5,,/Cs,

roe d - fgonsa yCTaHOBMEHHOM MOLHOCTU aCMHXPOHHBIX ABUraTenein u
CBapOYHbIX TPaHC(POPMATOPOB B COCTaBe MPUEMHWMKOB 3MEKTPOIHEPTNM HU3KOFO
HaNPsHKEHNS;

Spp - NPUCOEANHEHHAA MOLLIHOCTb TPaHCHOPMaTOPOB, KBA,;

K; - KOAD(pMLUMEHT 3arpy3Kun TpaHCHhopMaTopoB.

MOLLHOCTb KOMMEHCUPYIOLLIErO YCTPOMCTBA ONPeaenseTcs Mo cnefytoLuen
LuKane:

Tabnumua 8
(?x, kBap | 4o 50 | 50-120 | 120-190 | 190-260 260-380 | Bonee 380

QR, KBap 0 75 150 225 300 450

KoHpaeHcaTopHas ycTaHoBKa BblovpaeTcs 13 1abn. 9.

Tabnmua 9 - 0CHOBHbIE [JaHHble KOH/IEHCATOPHbIX YCTaHOBOK

HomnHanbHoe HanpsXeHue, HoMuHabHaa MOLLHOCTb, KBap
Tun KB
YKE -0,38-50¥3 0,38 50
YK-0,38-75¥3 0,38 75
¥YK-0,38-150¥3 0,38 150
YKB-0,38-150Y3 0,38 150
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YKBH-0,38-150¥3

0,38

150
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YKB-0,38-225Y3 0,38 225
YKB-0,38-300Y3 0,38 300
YK-10,5-
450M(J1)Y3 10 450
YK-10,5-
900M(1)Y3 10 900
YK-10,5-
1125
1125M(1)Y3 10

MpumeyvaHue: YK - ycTaHOBKa KOHAEHCcaTOpHas; b - 6eclukayHOro ucnosHeHus; J1
(M) - neBoe (nNpaBoe) pacrnosioXeHWe BBOAHOW fAveilkn; H - napameTp
aBTOMAaTMYeCKOro perynmpoBaHuns (HanpsbkeHue); Y3 - And yMepeHHOro Kammara u
BHYTPEHHEN YCTaHOBKM.
TOYKM NpUCOeAMHEHNS KOHAEHCATOPA Ha LLUMHOMPOBOAE, M
bu =1lo + (1 - Qx/2Q)xI,
roe lo,1 - AnvHbI MarncTpasbHOM 1 pacnpeaennTe/lbHOM YacTei LWMHOMPOBOAA, M;
Qk - MOLLHOCTb KOHAEHcaTopa, KBap;
Q - cymmapHast peakTVBHasi MOLLHOCTb LUMHOMPOBO/A, KBap.
KOHTpO/IbHbIe BOMPOCHI:
1. C KaKoM LieNbto YCTaHaB/MBatOTCS KOMMNEHCMPYHoLLee YCTPONCTBA?
2. HasoBuTe anekTpuyeckue annapatbl, Npy paboTe KOTOPbIX BO3HMKAET
peaKTVBHasA aHeprna?
3. Kak paclumhpoBbiBaeTCd MapKMPOBKa BbIOPAHHOW KOHAEHCATOPHOW

batapen?
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MNpakTnyeckas paboTta No7
Tema: PacyeT noTepb  MOLHOCTM WU 3NEKTPO3IHEPrun B

TpaHcdopmaTtope

Llenb v 3agaumn ypoka- OCBOUTb METOAMKY pacyeTa notepb MOLLHOCTU U
3/IEKTPO3HEPrumv B TpaHCcopmarope

Twvin ypoKa-npakTuyeckoe 3aHAaTue

MeTo/bl 00y4eHUS-PenpPOAYKTUBHbLIA U MPO6IEMHbIN

Ob6ecneyeHNe 3aHATUSI-: METOAMYECKOE MOCOOME MO BbIMOIHEHMIO
NabopaTopHbIX PaboT M MPaKTUYECKUX 3aHATUIA, BbIUNCIUTENbHbIE

CpeacTBa

Xopj ypoka:

o OOwyro BennuuHy notepb (APt) aktuBHOM MowHocTM (KBT) B
TpaHcgopmarTope onpeaensatoT no popmyrne

IPNN+ P,

roe APcr — noTtepu B cTann, KBT; npn P4OM OT Harpysku He 3aBUCAT, a
3aBUCAT TO/ILKO OT MOLLHOCTY TpaHCchopMaTopa;
OPo6 — notepn B 06MOTKax, KBT; Mpu HOMUHa/IbHOW Harpyske
TpaHcpopmaTopa 3aBUCAT OT Harpysku

0706 ~ O~k3 (notepu K3, KBT); APcr « OPxx;
Ks — KO3a(hmuMeHT 3arpy3ku TpaHcdopmatopa, OTH. ed. 310
OTHOLLEHNe aKTUYECKOW Harpysky TpaHcqopmartopa K ero HOM1UHasIbHOW
MOLLHOCTMI:

Obuwyto BennumHy notepb (A0t) peakTMBHOW MOLHOCTU (KBap) B
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TpaHc(opmaTope ONpeaenstoT no gopmyne
Aor'ﬂ.eCT"'.ﬂ.epacKSz,

roe A(2cT — noTepy PeakTUBHOW MOLLHOCTM Ha HamMarHW4MBaHue, Keap.
HamarHuuvBatoLLas MOLHOCTb He 3aBUCUT OT Harpysku,

AO0CT ~ ixX"H.T '10 ;

OOpac — notepy  peakTUBHOMW  MOLLHOCTM  pacCcesHuss B
TpaHcgopmaTope Npv HOMUHA/ILHOW Harpy3kKe,
2

N(2pac * WicySy T '10,

Ixx — TOK XO/10CTOro XoAa TpaHcpopmatopa, %;

«, — Hanps>KeHne KOpoTKOro 3amblkaHus, %;

54 1 — HOMWHa/IbHAA MOLLHOCTbL TpaHcdopmaTopa, KB A.

3HayeHns OPxx, AP06, >xx, «B GepyT MO [aHHbIM KaTa/loroB A/

KOHKPETHOro TpaHcjopmaropa.
- Ha ocHOBaHWM MOTepb MOLYHOCTU MOXXHO OMNPeaenTs MnoTepu
3NEKTPO3Heprun. [Ana onpegeneHns notepb 3/1EKTPOIHEPTUN MPUMEHSAIOT
MEeTO/, OCHOBaHHbIA Ha MOHATUAX BPEMEHWU MCMOJIb30BaHUA NoTepb (T)
N BPEMEHM MUCMOJIb30BaHNA MaKCUMaibHOW Harpysku (IM).

Bpemsa mMakcumasibHbIX noTepb (T) — YC/MIOBHOE YMCNO 4acoB, B
TeYeHMe KOTOPbIX MaKCUMa/lbHbIA TOK, MPOTEKaloWMin HernpepbIBHO,
CO3JaeT NOTEPU 3HEPrUn, paBHble LEACTBUTENbHBIM MOTEPAM 3HEpPrum 3a
rog,.

Bpemsa uncnonb3oBaHMA Makcumyma Harpyskm (IM,) — ycnoBHoe
YMC/I0 YacoB, B TeuyeHVe KOTOpbIX paboTa C MakCUMaslbHOW Harpyskoi
nepefaeTr 3a rof CTONbKO 3HepPruu, CKOMbKO npu  pabote Mo
[eCTBUTENIBHOMY Tpagunky.

r = F(cos(p, I'v) onpegensetca no rpaguky (puc. 1.4.1).
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Puc. 1. M'pagmk 3aBucumocTu T = F(cosq), Ty)

OO6Las noTeps akTUBHO 3Heprun (KBT ¢ 4) B TpaHC(opmaTope
onpeaenseTcs no opmyne

ASF,, = NN + NN = [if>, +

Obuwass noTeps peakKTUBHOW 3Heprum (KBapy) B TpaHcgopmartope
onpeaenseTcs no gopmyne

OAPT = MH.TCXX +«K/13 *) » 1072,

MNMpumep

[aHo: TpaHcgopmatop — 3C-b.
T/ 80000-220/10,5
OPxx = 79 KBT
APK3 = 315 KBT
n,, =11 %
I = 0,45%
K;=0,99
cos<p=0,8
T, =5000y
t =5500 vy
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TpebyeTcs:
onpefennTb NOTepy MowHocTy 3a rog (AP, AT, 4*S,);
onpeaennTb notepu aHepruu 3a rog (AlT,r, AN 'p.1, A1l 7).

PeLueHue:
OnpeaensatoTca NoTepy akTMBHON MOLLHOCTK B TpaHchopmaTtope
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NP+ =2/ +076/1:7 =79+315-0,99° =387,7 kBT *3,9- 10° kBT;
APcr~ - 79 kBT,
Ael,,=315 KBT.

OnpeaensawTca NoTepy peakTMBHOM MOLLLHOCTM B TpaHc(opmaTope
[0T = N1(?cT + A£?pacK? = 3,6 « 10° + 88 « 10? » 0,99% = 89,9 m 10° kBap;
J10cT «*HT*% = 0,45-80000-10"> =360 KBap;
JICpac ~ u,Sy * 102 = 11 « 80000 « 10" = 88  10* KBap.

OnpeaensarTca nosiHble NoTepy MOLLHOCTY B TpaHc(opmartope

NI =7AP> + ACT? = 7(3,9 » 10% )2 + (89,9 » 10?)? = 90,1 m 10° kB A.
OnpeaensawtoTca NoTepy akTUBHOW 3HEPTX B TpaHc(opmaTope

DN =00t IR o6= AP il + P o T =

= IPM+ AP AT = 79 » 5500 + 315 « 0,99 m 3500 = 1,5 « 10° kBT * u.

Mo rpadmky puc. 1. onpegenserca

T = F(costp, T,) =I(0,8; 5000) = 3500 u.

OnpeaensoTcs NoTepy PeakTUBHO 3HepruK B TpaHC(opmMaTope

AN'p.T =5HT(4X’\+«K3’\3‘(;)-:I_O’2 =
= 80000 » (0,45 » 5500 +11 « 0,99% -3500) « 10" = 32,2 » 10° KBap * u.

OnpefenaTCa NoHbIe NOTEPW 3HEPrnN B TpaHC(opmMaTope
W = TarE+QN 0, = 7(1,5 HO%)? + (32,2-+0°%)? = 34,5-H0° kB-A-u.

OTBeT: '0f0BbIe MOTEPU B 6/104HOM TPAHCHOPMATOPE 3MIEKTPOCTAHLMN:
[P+ = 3,9-10° kBT; [ at = 1,5-10° KBT u;
N0 = 89,9 « 10° kBT; [ =32,2+10°kBap * vac;
N5:=90,1+10°kB-A;  [=34,5¢+10°KB * A * uac.

Tabnuua 10 iHamBuayanbHble 3aaaHns

BapuaHT TpaHcpopmatop | - Ks cos ¢ ™, Y Ny [ononHuTensHble
(mecTo cBeeHNS
YCTaHOBKM)
1 2 3 4 5 6 7
1 lypn PM3-3 3000 4000 |¥YPr— ysnosaa pac-
2 3C-TPy PM3-1 8000 4500 |npefenvTenbHasA noja-
3 3C-bn. PM3-1 3500 5000




4 YPI1 PM3-3 7500 5500 |cTaHuus;

5 3C-rPy PM3-1 4000 6000 [9C — aneKTpocTaHLus;
6 3C-bn. PM3-1 7000 6500 [FPY — reHepaTopHoe
7 YPI_I PI_I3'3 4500 7000 pacnpeﬂeﬂMTeﬂbHoe

8 3C-rPy PM3-1 6500 7500 \crpoiicTso:

9 3C-bn. PM3-1 5000 8000  |BA. — GOuHbIi

NpakTnyeckas paborta Ne8
Bbi160p ceveHMs Kabens no 4onycTtuMomy TOKY (Harpesy)

Llenn n 3agaun ypoka-HayumTtbcsi BblOMpaTb CeYeHMe Kabens anis NMHWIA

aNeKTpornepeaay NUTaHWA TATOBbIX NOACTaHLMIA MO AOMYCTUMOMY TOKY (Harpesy).

KpaTKune TeopeTuUecKne cBeAeHS

[MpOeKTUPOBaHNE KaKMX-TMOO 3/IEKTPOCETEN ObITOBOr0 MM NPOMbILLIIEHHOIO
Ha3Ha4yeHus HeobX0AMMO HauyMHaTb C pacyeTa NOAXOAALEro ceveHns Kabens, oT aToro
napameTpa 3aBMCMT O4YeHb MHOroe, W B TMEPBYHD O04Yepedb - HaAEXHOCTb U
paboToCnoCOOHOCTb 3MEKTPOCETU. HaCKOMbKO XOpOLWOo MnpocyuMTaHa 3M1eKTPoCeTb U
HAaCKO/IbKO MNpaBW/IbHO MOA0OpaHHO ceyeHWe Kabens 3aBUCAT MOTEPU MOLUHOCTM B
NPOEKTUPYEMOW CETU, KOTOPbIE ObIBAtOT JOCTATOYHO 3HAUUTESbHbI, EC/I HENPABU/IbHO
BbI6paTh ceyveHue Kabens. NoMMMo 3Toro, CyLLecTBYeT BEPOATHOCTb Neperpesa Kabens
N ero paspyLueHue.

["NaBHbIMW KPUTEPUSMU, KOTOPbIE YUUTLIBAKOTCS BO BPEMS NMPOEKTMPOBAHNSA U
nogbopa cevyeHus, 3TO BE/IMUYMHA TOKOBOM Harpysku, Harps>keHue ceTu, MOLHOCTb
noTpebuTens 3neKTPosHeprun. [POeKTUPOBaHUE 3MEKTPOCETU WU BbIGOP Kabesnen
BCerga HauMHaeTcsi C ornpefenieHns CBOMCTB 3/1eKTPOo060pyaoBaHUs, KOTopoe OyaeT
HaX0AMUTbLCA B 3TON CETU W NOTPEONATL 3NEKTPOIHEPruto. Ecnm Ha yyacTke cetu byaet
HaxoAnTbCA HECKO/IbKO NOTPebuTenein 3neKTprMyecTsa, To A1 Bbibopa ceveHns Kabens
AN JAHHOro y4yaCTKa WX MOLLUHOCTW  CKnagblBatoTca. [locne  onpeaeneHus
NnoTpe6/19eMO MOLLLHOCTI /151 K&XK0r0 y4acTKa NpoeKTUPYEMOiA CeTH, pacCUnTbIBaOT
AOMYCTUMYIO TOKOBYHO Harpysky. [ns pacyeta Harpysku, UCNoJb3yeTcs YrpoLleHHas



(hopmyna, B KOTOPO/ HaxoAUTCs HanpsyKeHWe CETM U MOLUHOCTb NOTPeGneHus ans
[aHHOTO y4yacTKa CeTu.

Mocne npocyeTa TOKOBOW Harpy3kM W ONpefeneHns ee AJIMTENbHOCTH,
He0obX0AMMO BbISICHWUTL YC/IOBUSA, MPU KOTOPbIX OYAET MCNO/Mb30BaTbCA 3MEKTPOCETD,
TemnepaTypa 1 crnocob NPoKIaaKn 3NeKTPUYECKO CETN (OTKPLITbIA UK 3aKPbITbIN).

Mocne Toro, Kak AOMYCTUMbIA TOK W BPeMs Harpysku NpPOCUYUTaHbI, YUYTEHbI
YCNOBMS 3KCM/yaTaumMm 1 NPOKMaAKW 3N1eKTPOCeTUM, MOXXHO HavaTb BbIOOP CeYeHus
Kabensi. Bblbop Kabenen 3MeKTPOCeTU OCYLLECTBASETCS MO Tab/imuam AIUTeNIbHOro
[ONYCTUMOro TOKa Harpysku, rge npvHMMaeTcs BO BHMMaHVe WM Cnocob npoknagku
Kabenen. KOHeEYHO, [OCTATOMHO C/IOXHO MOA06paTh Kabesb, TOYHO MOAXOAALLMIA
pacyeTHOMY TOKY Harpysku, B MOAOOHbLIX C/yyasx ceyeHue kabens Bcerga 6epyT C
3anacom.

3afaHuve

BblbpaTb ceuveHVe Kabens AN SIMHWWA 3MeKTponepesay MUTaHUA TArOBbIX
MOACTaHUMIA MO JOMYCTUMOMY TOKY (Harpesy).
[MpoaHanM3npoBath NPoLenaHHyo paboTy.

il L2

CxemMa NWTaHWS TArOBbIX MOACTaHUMIA nNpeAcTaBneHa B COOTBETCTBUAM C
PUCYHKOM



Tarosad nofctaHums TM1 nuTaeTcs OT NOHMXaKLen noactaHuuu M1 no
ABYM Kabe/nbHbIM IMHMAM MPOMOXEHHbIM B 3eMne 1, Tarosad nofctaHuma TI12
nUTaeTca OT MNOHMXarowein noactaHuum M2 nNo OAHON BO3AYLIHOW NUHUK 1.
Tarosble nogctaHuymm TIM1 v TI2 coefMHeHbl O4MHOUYHBIM COEANHUTENIbHLIM Kabenem
(Npwv pacyéTe MOLLHOCTEN TAroBbIX NOACTAHLUMIA HE YUNTbIBATD).

cxofHble fJaHHble 41 pacyéTta, BbloMpatoTCcs B COOTBETCTBUM C NOCeAHEN
LMMpPoK B NOPALKOBOM HOMEpE MO CMUCKY, B Tabnnue 11.

Tabnuua 11 - NicxogHble JaHHbIe 4ns pacyérta

PUCYHOK - Cxema nuTaHus TAroBbIX

% Tarosad noactaHuua Tr1 | Tarosas nogcTtaHuma TI12 2 ©
= =
% = g a4 |5 g z SS | & g
= S 2 S8 |_=z |2 & |8 | |3 28
c S 922 328138 |28 8.8 |32 Ses2Ss3585F
S oE¥5ERIG5R |SS |5ES |E5 L2 5SS |3s¥g3¥ctsis
S 88 8= 0849 |85 -S28 84T |23 482 s 3z87
© | T°°DFaTd2 I =gSkK SES52zI=45SF 3 BG5S Ess 2
m | = 04252888 |33255a888 |9 s Z | g8 IkF
S Eg89T 3 o 188 = o T3 9 182 ¢ =3 3 3Q
T cC2 |88 |87 €8 |88 |85 | =g |82
S x3 ET £ |83 |[¥¢ |[ET 2 22 | SR
= o |= < s < S < s = G
o = o o o o o = =
T C F = | F =
1 14 160 0,970 5 160 0,990 1 10
2 14 160 0,975 5 250 0,985 1 9,5
3 8 250 0,980 2 400 0,980 15 9
4 8 250 0,985 2 630 0,975 2 8,5
5 5 400 0,990 1 1000 0,970 2,5 8 000
10
6 10 400 0,970 | 10 160 | 099 | 3 75 000
7 7 630 0,975 10 250 0,985 3,5 7
8 7 630 0,980 4 400 0,980 4 6,5
9 4 1000 0,985 4 630 0,975 4,5 6
0 4 1000 0,990 2 1000 0,970 5 55

Mpu BbIGOPE Kabesnei 1 NPOBOLOB NPUHATD:
- ANA He YETHbIX BapUaHTOB TeMnepaTtypy cpefbl Npv NPOKIaaKe B 3emie
+20°C 1 paccTosHue Mexay Kabensamu 100 MM, Npy NpoKnaake B Bo3ayxe +35°C;



- ANA YETHBIX BAPMAHTOB TeMMepaTypy Cpe/dbl Npu Npokiagke B 3emne +25°C u
paccTosiH1e Mexay kabenamu 200 MM, npu Npoknagke B Bosayxe +30°C.

Xof paboThbl

CeyeHne NMPOBOAHNKOB NIMHMIA 3NeKTponepeaayn AO/MKHO ObITb TakMM, YTOObI
npoBofa He nMeperpeBasMcb Npu OO0 Harpyske B HOPMaJbHOM paboyem U
noc/ieaBapumHOM pexxnume.

Bbi60op ceveHns NPOBOAHMKOB MO HarpeBy CBOAMTCH K CPaBHEHMIO Pac4éTHOro
TOKa 1p, A, C A/IMTENbHO AOMYCTUMbIMU TOKaMW Harpyskn 1,,n, A, Ans CTaH4APTHbIX
CeYeHNI ¢ YYETOM MapKu Kabens v TemnepaTypHbIX YCI0BUiA

IpAgon ¢ KT« K, 1)

roe KT - nonpaBoYHbIA TeMnepaTypHbll KO3 (MUMEHT, BBOAUMBIA, €Cu
TemnepaTypa 3eM/u oTanyaetcs ot +15 °C, a Bosgyxa - +25 °C (nY3,
n3gaHue 7, Tabnmua 1.3.3);
Kn - nonpaBoYHbIn KO3MUUMEHT Ha MPOKNafKy, BBOAWUMbIA, €Ccnu
KO/IMYeCTBO paboTalolmnx psaom kKabenend 6ofblle  OAHOrO, T.K.
YXYALLAKTCA YCNOBUA X oxnaxkaeHna (NY 3, nsgaHune 7, tabnuua 1.3.26).
PacyeTHbI TOK B IMHMKX B NOC/eaBapuintHOM pexxumMe (pabota ogHOro Kabens)
Ip, A, onpegenseTcs no gpopmyne

S

P
n/3« U/

rae Sy, - pacyeéTHas nonHas MOLLHOCTb NMPUEMHUKA, KBA;
UH - HOMUHaNIbHOe Hanps»XeHue ceTu, KB.

PacuéTHas nonHasa MoLHOCTb NpUéMHKKa Sy, KBA, onpegensaetca no popmyne

Sp=Is
n=1 3)

rae Suyn - HOMUMHa/IbHaA NoJsiHas MOLLHOCTL N-To NPUEMHMKA, KBA.
[onycTnmble ANnTeNIbHble TOKOBbIE HArPYy3KM ANa TPEXXKUIbHBIX Kabenen,



NnpoKnafblBaeMbIX B 3eM/1e, NpefCcTaB/eHbl B Tabnnuel 2.

Tabnuual 2 - JlonycTMble ANUTENbHbIE TOKOBbIE HArPy3KM ANs TPEXXKMNIbHbIX

Kabeneii, NpoK/a/blBaeMbIX B 3eM/1e

JlonycTumble AnnTeNbHble TOKOBbIE HArpy3ku Ans TPEXKMbHbIX Kabenei,

§ MPOKNaabiBaeMbIX B 3eMne, A, Npy Mapke kabens

o é C p63MHOPOﬁ nnm nnachlaccosoM C 6y|v|a>KHv017| MPONUTaHHON mionﬂu,meﬁ B

é aﬁ(\‘ z 130N5LMEeN B CBUHLOBOIN 060/104Ke CBMHLOBOV UN atOMVHWEBOI 060/104Ke

S §E MeLHbIE XWbl IFOMUHUEBbIE XXMbl MefHbIe XWJbl IFOMUHUNEBbIE XXWbl
% 3kKB | 6 kKB 10 KB 3kKB | 6 kKB 10 kB 3kKB | 6 kB 10 kB 3kKB | 6 kKB 10 KB
4 48 - - 37 - - - - - - - -
6 58 - - 44 - - 70 - - 55 - -
10 77 70 - 59 95 - 95 80 - 75 60 -
16 | 100 | 92 | - | 77 | 70| - | 190 | 105| 95 | 90 | g9 | 75
25 | 130 | 190 | - | 100 | 90 | - | 160 | 135 | 190 | 125 | 105 | 90
35 158 | 147 - 121 | 110 - 190 | 160 | 150 | 145 | 125 | 115
50 192 | 175 | 225 | 147 | 130 | 170 | 235 | 200 | 180 | 180 | 155 | 140
70 273 | 215 | 275 | 178 | 160 | 210 | 285 | 245 | 215 | 220 | 190 | 165
95 280 | 260 | 326 | 212 | 195 | 253 | 340 | 295 | 265 | 260 | 225 | 205
120 321 | 295 | 370 | 241 | 220 | 288 | 390 | 340 | 310 | 300 | 260 | 240
150 363 | 335 | 413 | 274 | 250 | 322 | 435 | 390 | 355 | 335 | 300 | 275
185 406 | 380 | 466 | 308 | 285 | 364 | 490 | 440 | 400 | 380 | 340 | 310
240 468 | 445 | 537 | 355 | 335 | 422 | 570 | 510 | 460 | 440 | 390 | 355




[lonycTuMble AnMTeNbHbIE TOKOBbIE HArpy3Ku s roNbiX NPOBOAOB,
NPoKNafbiBaeMbIX BHe NOMELLEHWIA, NpeAcTaBNeHbl B Tabnuuel 3.

Tabnmua 13 - [donycTuMble AnMTENbHbIE TOKOBbIE HArpysku ANsi ronbix NPOBOAOB,
NPOKNabiBaeMbIX BHE NOMELLEHNI

[JonycTrMble AMTeNbHble TOKOBbIE HArPY3KW A1 FOMbIX
CeueHne . CeyeHue NPOBOLOB, NPOK/aAbIBAEMbIX BHE MOMELLEeHUI, A, Npy Mapke
TOKOBeﬂ.yLU.E;VI (antoMuHwuin/ npoBoja
XWUNbl, MM CTasb), MM’ A AC
M (mefHble) (antomuHKeBble) | (CTasea/ItoMUHEBbIE)

10 10/1,8 95 - 84
16 16/2,7 133 105 111
25 25/4,2 183 135 142
35 35/6,2 223 170 175
50 50/8 275 215 210
70 70/11 337 265 265
95 95/16 422 320 330
120/19 390

120 485 375
120/27 375
150/19 450
150 150/24 570 440 450
150/34 450
185/24 520
185 185/29 650 500 510
185/43 510
240/32 605
240 240/39 760 590 610
240/56 610

[lonycTvMble TeMnepaTypbl Harpeea Ans NPOBOAOB M Kabenein npu
HOPMWPOBaHHOI TeMnepaType cpefibl Kabenu npeacTaBneHbl B Tabnuuels.



Tabnuua 14 - lonycTMble TeMnepaTypbl HarpeBa A1 NPoBOA0B U Kabesnein npu
HOPMWPOBAHHOW TeMMnepaType cpefb!

JlonycTiMble TeMmepaTypbl Harpesa 415 NPoBOAOB U Kabeneid, °C, npu mapke
DS oot |cammson o et oo ron
MN1aCTMaCCOBOIA 30NALMeN] npoBOaa
B CBMHLIOBOI 060/104Ke 3 kB 6kB | 10kB | 20 35 KB
XU +65 +80 +65 +60 +50 +70
3eM/mn +15 +15 +15 +15 +15 -
BO34yXa +25 +25 +25 +25 +25 +25

MonpaBoyHble KOAMHULMEHTbI HA AOMYCTUMbIA ANUTENbHBI TOK B
3aBMCUMOCTYM OT TeMMepaTypbl 3eM/IN 1 BO3AyXa Kabenun npeacTasneHbl B Tabnuue 15.

Tabnmuals - MonpaBoYHble KOIPMULMEHTLI HA AONYCTUMbIA AINTENbHBIA TOK ANs
Kabenei, HeM301MPOBaHHbIX 1 M30/IMPOBaHHbIX MPOBOAOB 1 LLUMH B 3aBUCUMOCTM OT
TeMnepaTypbl 3eM/M 1 BO3ayXa

° N
< S [MonpaBouHble KOIMMULMEHTbI MPY PacyETHON TemnepaType cpegbl °C
880 | £5,
I EE—- ok
S8& |88s -5
SEZ |SCX n 0 | +5 10 | +15 | +20 | +25 [+30 [+35 [+40 [+45 [+50
»3° |83 HIKe
[ £F
80 1,14 111 108 [1.04 | 100109 (092 [pgg 083 0,78 0,73 | 0,68
65 1,18 1,14 1,10 |1,05 |1,00 0,95 0,89 0,84 (0,77 0,71 0,63 | 0,55
15 60 1,20 1,15 112 1,06 | 1,00 094 088 p,82 [0.75 0,67 (0,75 |0,47
55 1,22 1,17 1,12 1,07 |1,00 0,93 0,86 0,79 0,71 0,61 |0,50 | 0,36
50 125 120 1,14 1,07 | 100093 084 0,76 |pes (0,94 (0,37 -
80 1,24 1,20 1,17 |1,13|1,09 1,04 1,00 0,95 0,90 (0,85 |0,80 | 0,74
70 129 1,24 120 |1,15/1,11 1,05 1,00 |0,94 0,88 (0,81 0,74 | 0,67
- 65 132 1,27 1,22 1,27 |1,12 1,06 1,00 0,94 0,87 0,79 0,71 | 0,61
60 136 (1,31 1,25 |1,20 |1,13 1,07 1,00 |0,93 (0,85 [0,76 0,66 | 0,54
55 141 135 (1,29 1,23 |1,15108 1,00 |0,91 0,82 0,71 0,58 | 0,41
50 148 141 1,34 126 |1,18 1,09 (1,00 0,89 0,78 (0,63 |0,45 -

MonpaBoyHble KOSMMULMEHTBI Ha KONMYECTBO paboTarolmx Kabenew,
MPONIOXEHHBIX PALOM B 3eM/1e Kabenn npeAcTas/eHbl B Tabnuue 16.



Tabnuua 16 - NMonpaBoyHble KOIPPULMEHTbI Ha KONMYECTBO paboTarowmnx Kabenen,
MPOJIOXKEHHBIX PAAOM B 3eM/e

PaccTosiHVe mexay MonpaBoyHble KO3(ULMEHTbI MPY KONMYECTBe Kabenein
KabensaMmm, Mm 3 4 5
1 2 6
100 1,00 0,90 0,85 0.80 0,78 0,75
200 1,00 0,92 0,87 0,84 0,82 0,81
300 1,00 0,93 0,90 0,87 0,86 0,85

[NMprmep BbIMOSIHEHUA pacyéTa

VicxogHble aaHHbIe 419 pacyéTa:
HOMWHaNbHOe HanpsxeHue cetn U, = 10 KB;

KO/IM4eCTBO TpaHcgopmartopos TM1 nl =2 wr;

- MNOJSIHad HOMUHaNbHasA MOLLIHOCTb TpaHcdopmartopos TI1 S,y = 1000 KBA;
- Kos(ppuumeHT mowHocTy TT11 cost, = 0,900;

- KO/IM4ecTBO TpaHchopmatopos TIM2 n2 = 2 wr;

- MOMHasA HOMUHa/IbHaA MOLLHOCTbL TpaHcdopmaTopoBTI12 SH2 = 400 KBA,
- Ko3thuumeHT MoLHOCcTUTTI2 cos2 = 0,900;

- [NnHa KabenbHOW NNHUN B 3emsie 1; = 5 Kwm;

- [NNHa BO3AYLLIHOWN KabeNnbHOW NMNHNN 1; = 6 KM,

NPOAO/KNTENIbHOCTL MCMO/b30BaHMA MakcumMyma Harpyskm Tm = 3000-5000
y/rog.

Mpn BbIGOPE Kabenel WM NPOBOAOB MNPUHATL TemnepaTypy cpefbl npw
npoknagke B 3emne +20°C 1 paccTosHMe Mexay kabensmu 100 MM, Mpy NPOKNagKe B
Bo3ayxe +30°C.

Cxema nuUTaHUA TATOBbIX MOACTaHUMIA NpeAcTaB/ieHa B COOTBETCTBUM C
PUCYHKOM 1.



[ns KabenbHOW IMHUK B 3eMJe.
PacyéTHasa nosiHaa MOLLHOCTb NPUEMHMKA

Sp =1000 « 2 = 2000 KBA.

2000
b T =11547 A
73 ¢ 10

PacyeTHbIn TOK B IMHWUW B NocneaBapuintHOM pexxunme (paboTa o4HOro Kabesns)

Jonyctumble AnTeNbHble TOKOBble Harpy3ky Ha Kabenu MpefcTaBfieHbl B
Tabnuue 2.

Bbibupaem kabenb ACB 3x50, 1,0, = 140 A,

[lonycTMble TeMnepaTypbl Harpesa kabene U NPOBOLOB MNPV HOPMUPOBAHHOIA
TemnepaType cpeibl Kabenn npefcTas/ieHbl B Tabnuue 4.

MonpaBoYHble  KO3MUUMEHTbI Ha  [AOMYCTUMBIA  O/MTENbHbIA  TOK B
3aBMCMMOCTU OT TEMMNepaTypbl 3eMIX 1 BO3Ayxa Kabenu npefcrasieHbl B Tabnumue 5.

Mpu Temnepatype 3emam  +20 °C, nompaBouHblii  TeMnepaTypHbiii
KoagppuumeHT KT = 0,94.

[MonpaBoYyHble  KO3I(ULUMEHTbI Ha KONMYECTBO paboTarowmx Kabenew,
MPOSIOXKEHHBIX PALOM B 3eM/ie Kabenm npeAcTas/ieHbl B Tabnuue 6.

Mpn KkonuuyecTBe paboTaroWmMX Kabesieil, NPOSIOXKEHHbIX PALOM B 3eMJie,
PaBHOM 2 1 paccTosHveM mexay kabensmm 100 Mmm, NOMpaBOYHbIN KOIMDULMEHT Ha
npoknaaky Kl = 0,90.

[MTenbHO AoNYCTUMBINA TOK Harpy3ku ¢ Y46TOM KO3(W(MLNEHTOB

I0on =140 0,94 - 0,90 = 118,44 A.



Ip=115,47 A<1[on = 118,44 A.

YcnoBue BbIMOMHAETCA.
[N BO34YLLIHOWA NNHUN.
PacyéTHasa nosiHaa MOLLHOCTL NPUEMHMKA

Sp =400« 2 =800 KBA.

800

I = 46,19 A.
73 10

PacyeTHbIn TOK B IMHUW B NOCneaBapuintHOM pexxnme (paboTa o4HOro Kabesns)

JlonycTumble AMTeNbHble TOKOBbIE HArpy3KU Ha rosible kKabenu npeacraBieHbl
B Tabnmue 3.

Bbibupaem nposog AC-10, 1,,, = 84 A.

Mpu TemnepaType Bo3gyxa +30 °C, nonpaBouHblli  TeMnepaTypHbiii
KoagppuumeHT KT = 0,94.

[ANnTensHO JONYCTUMBIA TOK Harpy3ku ¢ Y46TOM KO3IPMULMEHTOB

Ion =84+¢0,94 =78,96 A.

Ip =46,19 A< T[on = 78,96 A.

Ycnosue BbIMOMHAETCA.

Mo pe3ynbTaTtaM pacyéta NPakTUYeCKON paboTbl Bblbpanu AN KabenbHOW
nmHuK B 3emsie Kabenb ACB 3x50, Tyon = 140 A, Ans Bo3gyLUHOW nvHWUKM nposog AC-
10, Tpon = 84 A.

KOHTpO/ibHble BONPOCHI

1.  C 4ero HauYMHaEeTCA NPOEKTUPOBAHE 3MIEKTPOCETEN?



2. naBHble KpUTepUM BblbOpa CeveHns Kabens.
3. Kak ocyllecTBnsieTcs BbI6op ceveHUs Kabens no 4onycTUMomy ToKy

(Harpesy)?

4. (Harpesy)?



MNpakTnyeckas paborta Ne9
Tema:lNpoBepKa BbIOPAaHHOI0 ceveHUs Kabens no AonycTUMOW MoTepe
HanPsHKeHUS

Llenn n 3agaumn ypoka

HayunTtbcsa npoBepsATb BblOpaHHOE ceyeHMe Kabens NMHUKM 3neKTponepegayd no
[0MyCTUM
Twvn ypoKa-npakTnyeckoe 3aHsaTue
MeTo/bl 00y4eHUS-PenpPOAYKTUBHbLIA U MPO6IEMHbIN

Ob6ecneyeHNe 3aHATUSI-: METOAMYECKOE MOCOGME MO BbIMOMHEHMIO
NabopaTopHbIX PaboT 1 NPAKTUYECKUX 3aHATUIA, BbIUNCINTENbHbIE CPeACTBA

OV NOTepe HaMpPsHKEeHNS.

KpaTKue TeopeTUUecKne cBeAeHUS

[MoTeps Hanps>keHUs 00yC/noB/ieHa MafeHNeM HanpshKeHus B Kabensx,
COEMHAOWMNX UCTOUYHNK TOoKa C notpebutenem. OHa He fo/mkHa npesbiwatb 10%
HOMWHa/IbHOT O HAMPSXKEHNS CTOYHUKA 3NeKTponuTaHus. CeveHve kabesnei no notepe
HanpsHXKEHNs1 MPOBEPAIOT MPU MPOEKTUPOBAHUN 3MEKTPUYECKMX CETEW, MUTAOLLMX
3NEKTPONPUEMHMKNA NMPOMbILLNEHHBIX NPeANPUATUIA, TPAHCNOPTA, KPYMHbLIX XWUbIX U
OO6LLIECTBEHHbIX 34aHWIA 1 T. M.

Hannydwne ycnosus 3akcriyaTaumv 31eKTPOMPUEMHMKOB Oblnn Obl  Npu
HOMMWHA/IbHOM Hanps>KeHUM Ha UX 3aKMMax, HO Ha MPaKTUKe 3TO HEBbIMOMHUMO, TaK
Kak Kabenu 06/1a4atoT HEKOTOPbIM COMPOTUB/IEHWMEM W MPWU MPOTEKaHWM MO HUM
3MIEKTPMYECKOr0 TOKa MPOMCXOAUT MOTeps HanpsyKeHWs, MO3TOMY HarnpsbkeHue B
KOHLIE /IMHUKN BYAET HKE, YeM B Hayase. [OBbILLEHNE U CHKEHUE HANPSXKEHUS Ha
3KMMax 3MIEKTPOMPUEMHMKA, MO CPaBHEHWIO C HOMMWHa/IbHbIM, NPUBOAUT K
YXYALUEHWIO ero paboTsbl.

Hanpumep, 418 NPOMbILLNIEHHOrO MNPEeANpUATUA 3HAYMTe/lbHOE MOBbILLEHNE
HanpsHXKeHNsi B OCBETUTE/IbHOW CETU CBS3aHO C 3KOHOMUYECKUM Yllepbom u3-3a
HeoOXOANMOCTI HaCTON CMeHbI NeperopeBLUMX Namm. MNOHMXEHHOE, N0 CPaBHEHUIO C
HOMMWHa/IbHbIM, Hanps>KeHWe B OCBETUTE/IbHON CETU MPOMbILLIEHHOrO MNpeanpuATUs
MOXET  MOCNY)XWUTb  MPUYMHOMA  CHUDKEHWS NPOU3BOAMTENbHOCTM  Tpyda M3-3a
He0CTaTOYHOM OCBELLieHHOCTU pabounx MOBEPXHOCTEN.



3agaHue

[MpoBepnTb BbIOPaHHOE CeyeHMe Kabensa NMHWM  3M1eKTponepesady Mo
A0MYCTUMOW NOTEepPe HaMNpPsKeHWS.

[MpoaHanM3MpoBaTh NpPoLesaHHyo paboTy.

Heobxoanmble fgaHHble A1 pacyérta 6epyTcd M3 npeablayLiein npakTM4eckom
paboTbl Nel. Mpu BbIGOPE MHAYKTUBHOIO COMPOTUB/IEHUSA TO/bIX MPOBOLOB MPUHATHL
cpeaHee reoMeTPUYECKOe paccToAHME mMexay nposodamn ans sBapmaHToB Nel-5 - 2000
MM, 14 BapnaHToB Ne6-0 - 2500 mm.

Xopj ypoka:

CeueHvie NPOBOAHMKOB JIMHWIA 3M1eKTpornepefayn JO/MKHO ObITb TaKUM, YTOOLI
noTeps HanpsHXKeHUs B IMHUAX He NpeBblllana yCTaHOB/eHHbIe npegensl. JonycTnumas
NoTepsa HanpsbkeHWe B JIMHUWM 3MeKTponepefay MuTaloWed TAroBble MOACTaHLUMM
coctasnget 10% ot Uy.

[MoTeps HanpskeHns B nHun AU, B, onpegenseTca no gopmynam

o3 ‘b ® (R® cosp + X ® sinp),
rae 1, - PacY€THbIN TOK B JIMHWUWN B HOPMa/IbHOM pexume, A;
R - aKTVBHOE COMPOTMB/IEHNE IMHUN OT UCTOYHMKA NUTAHUSA 40 TOUKM
KOPOTKOr0 3amblkaHus, Om;
X - MHAYKTUBHOE COMPOTUB/IEHUN IMHUKN OT UCTOYHMKA NUTaHUA A0
TOYKM KOPOTKOr0 3aMblkaHus, Om;
cosa, sin - KOAPPULMEHTbI MOLLIHOCTH.
PacyéTHLIN TOK B NVHWM B HOPMa/IbHOM pexkume 1y, A, onpefenserca no
(hopmyne
Ipn=Ip/nk

rfe Nk - KONMYECTBO Kabeneli B IMHUN, LUT.

AKTVBHOE conpoTueneHne nuHumn R, Om, onpegensercs rno gopmyne



R:Ro°|,

rae Ro- yaenbHOe aKTUBHOE COMPOTMBAEHNE NTMHUK, OM/KM;

| - AAMHA NMHKUK 3NeKTponepead, KM.

NHAYKTMBHOE conpoTueieHne nnHuM X, Om, onpeaenseTcs rno gopmyne

X:Xo'|, (7)

rae Xo - yaenbHoe UHAYKTUBHOE CONPOTMBNEHME NMHMK, OM/KM.

Y aenbHoe aKTUBHOE COMPOTUB/EHWE NMHUM 3aBUCUT OT MaTepuana, CeuyeHus
ANMHHBI IMHWAW. Y AeNbHOE MHAYKTUBHOE CONPOTUBEHNE NMPOBOAOB BO3AYLUHOW NMHUN
TaKXKe 3aBUCUT OT crocoba MOABECKM W AN ero OnpefeNieHns BBOAAT cpefHee
reoMeTprYeckoe PacCcTOSHUM Mexy NPOBOAAMN.

AKTMBHbIE CONPOTUBNEHMS NS NPOBO/OB W Kabeneit npeacTaBeHbl B TabnumLe
17.



Tabnnual7 - AKTVMBHbIE COMPOTUBEHMS NS MPOBOLAOB N Kabenel

AKTVBHble CONPOTUBNEHNA ANS
CeyeHune AKTVBHble CONPOTUBNEHUS ANS CeyeHue NPOBO/OB 1 Kabenei,
TOKOBeAYLLEN NpoBO/OB 1 Kabenein, OM/KM | TOKOBeayLLen OM/Km
XWbl, MM? XWbl, MM?
MefHble a/IlOMUHUEBbIE MefHble IFOMUHMNEBbIE

4 4,56 7,90 70 0,28 0,46
6 3,06 5,26 95 0,20 0,34
10 1,84 3,16 120 0,158 0,27
25 0,74 1,28 185 0,103 0,17
35 0,54 0,92 240 0,170 0,132
50 0,39 0,64 - - -

NHAYKTMBHbIE CONPOTMB/EHNS /11 NPOBOAOB 1 Kabenei npeacTaBneHbl B

Tabnmue 18.

Tabnmual8 - IHAYKTMBHbIE COMPOTUB/IEHNS N5 MPOBOAOB U Kabesnel

Ceuenne NHAYKTUBHbIE CONPOTUBEHWS ANs NPOBOAOB 1 Kabeneit, OM/KM, Mpy NPoKiaaKe
TOKOBeAyLU.%VI B BO3/LyXe B 3eM/1e

AANBL MM 01 kB | 6-10kB | 35kB | 00lkB | 6KB 10kB | 35kB
4-6 - - - 0,08 - - -
10-25 0,36 0,41 - 0,07 0,10 0,11 -
35-70 0,33 0,38 0,42 0.06 0.08 0,09 -

95-120 0,30 0,35 0,40 0,06 0,08 0,08 0'12

150-240 ) ) ) 0,06 0,08 0,08 0,1

AKTUBHble U UHAYKTUBHbIE COMPOTUBEHNS 4191 TO/NbIX NPOBOAOB
npeAcTaBneHbl B Tabnmue 19.




Tabnmuya 19 - AKTVBHbIE 1 MHAYKTUBHbIE COMPOTUBEHNS A/19 FO/bIX MPOBOJ0B

CeueHune | AKTUBHbIE VIHAYKTUBHbIE CONPOTUBIEHNA 414 TOMbIX NPOBOAOB NPU CPeAHEM

TOKOBEA | CONpoTnB reOMeTPMYECKOM DACCTOSHMM MexaY NpoBoaamu (Mm)|, OM/KM

yuen NneHuns

Xwunel, | nposogos, | 400 | 600 | 800 | 1000 | 1500 | 2000 | 2500 {3000 | 4000 (5000
MM2 OmM/Km

ANOMNHWEBBIE NpoBOJa A
16 1,98 0,332 | 0,358 | 0,377 | 0,391 - - - - - -
25 1.28 0,318 | 0,345 | 0,363 | 0,377 | 0,402 | 0,421 - - - -
35 0,92 0,312 | 0,326 | 0,352 | 0,366 | 0,391 | 0,410 - - - -
50 0,64 0,297 | 0,325 | 0,341 | 0,355 | 0,380 | 0,398 | 0,413 | 0,423 | 0,442 -
70 0,46 0,283 | 0,315 | 0,331 | 0,345 | 0,370 | 0,388 | 0,402 | 0,413 | 0,431 -
95 0,34 0,277 | 0,315 | 0,319 | 0,333 | 0,58 | 0,377 | 0,393 | 0,402 | 0,421 -
120 0,27 0,270 | 0,297 | 0,313 | 0,327 | 0,352 | 0,371 | 0,385 | 0,396 | 0,414 -
150 0.21 - - 0,305 | 0,315 | 0,344 | 0,363 | 0,376 | 0,388 | 0,406 | 0,422
185 0,17 - - 0,298 | 0,311 | 0,339 | 0,355 | 0,370 | 0,382 | 0,399 | 0,416
240 0,132 - - - 0,304 | 0,329 | 0,347 | 0,351 | 0,372 | 0,391 | 0,406
CraneantommHesble nposoga AC

10 3,12 0,342 | 0,368 | 0,384 | 0,398 | 0,424 | 0,442 - - - -
16 206 0,318 | 0,354 | 0,371 | 0,385 | 0,410 | 0,428 | 0,442 - - -
25 1,38 0,316 | 0,342 | 0,357 | 0,371 | 0,397 | 0,415 | 0,429 | 0,440 - -
35 0,85 0,301 | 0,327 | 0,345 | 0,359 | 0,385 | 0,403 | 0,417 | 0,428 | 0,446 -
50 0,65 0,292 | 0,319 | 0,337 | 0,351 | 0,376 | 0,394 | 0,408 | 0,420 | 0,438 -
70 0,46 - - 0,326 | 0,340 | 0,365 | 0,383 | 0,397 | 0,409 | 0,427 | 0,441
95 0,33 - - 0,315 | 0,329 | 0,355 | 0,373 | 0,387 | 0,398 | 0,416 | 0,430
120 0,27 - - - 0,322 | 0,347 | 0,365 | 0,379 | 0,391 | 0,409 | 0,423
150 0.21 - - - - - 0,358 | 0,372 | 0,383 | 0,402 | 0,416
185 0,17 - - - - - - - 0,378 | 0,396 | 0,410
240 0,132 - - - - - - - 0,369 | 0,387 | 0,401




lNprmep BbIMNOMHEHUA pacyéTa

Heobxoanmble faHHble Ans pacyéta GepyTca u3 npeablayLller npakTUYecKom
paboTbl Ne8.

Mpn BbIGOPE WHAYKTUBHOIO COMPOTMB/IEHUSA TOMbIX MPOBOLOB MPUHATH
cpenHee reomeTpmuyeckoe paccToaHue mexxay nposogamu 2000 mm.

Ansa kabensHOM NMHUK B 3eMsie BbIGpaH Kabenb ACBE 3x50, 1,,, = 140 A.

AKTUBHbIe CONPOTUBNEHNS Kabeseil 1 NPOBOAOB NpeLCTaBeHbl B Tabmue 7.

VIHAYKTVBHbIE CONPOTUB/IEHNA Kabesieil v MPOBOAOB MPeACTaB/ieHbl B Tabnmue

Ansa KabenbHon NMHUK B 3emsie BblbpaH Kabens ACB 3x50, 1,,, = 140 A, Ry =
0,64 OMm/KMm, X, = 0,09 OMm/KM.
AKTVBHOE COMPOTUB/IEHNE TMHNN

R=0,64+5=3,20 Owm.

|/|H,£I,yKTI/IBHOG conpoTtmBneHne NMHNn

X=0,095=0,45 Owm.

115,47
o = 5774A.

PacUéTHbIA TOK B IMHUW B HOPMa/lbHOM PeXnmMe
[MoTepsa HanpsXXeHusa B IMHUN

AU =43 ¢ 57,74 « (3,20 « 0,900 + 0,45 « 0,436) = 307,62 B.
AU = 307,62 B < 10%wu, = 1000 B.

[MoTeps HanpPsXKeHNA B IMHUM He MpeBbILIaeT 4OMYCTUMYHO MOTEPHO
HanpsXXeHns.

s Bo3ayLLHOW NMHMK BbIGpaH nposofg AC-10, 1,,, = 84 A.

AKTUBHbIE N MHAYKTVBHbIE CONPOTMB/IEHUSA TO/IbIX MPOBOLOB NPEeACTaB/IEHb! B
Tabnuue 9.



Anga Bo3ayLWwHON nHKUKM BblbpaH nposog AC-10, 1,,, = 84 A, Ry = 3,12 OM/KM,
Xo = 0,442 OM/KM npu cpefHeM reoMeTPUYeCKOM PacCTOfHMM MeXay MnpoBoLamMu
2000 mm.

AKTVBHOE COMPOTUB/IEHNE NINHUM

R=3,12+ 6 =18,72 Om.

|/|H,£I,yKTI/IBHOG conpoTtmBneHne NMHNn

X=0,442 «6 = 2,65 Om.

PacUéTHbIA TOK B IMHUM B HOPMa/lbHOM PeXnmMe

lpi=  =46,19 A.

MoTepst HaNPSHKEHUS B IMHWN

AU =43« 46,19 » (18,72 » 0,900 + 2,65 » 0,436) = 1440,32 B.

AU = 1440,32 B > 10%wn,, = 1000B.

[MoTeps HaNPSHXKEHUS B JIMHUW MPEBbLILLAET AOMYCTUMYHO NOTEPHD HANPSHXKEHUS,
Bblbupaem nposog AC-16, 1,,, = 111 A, Ry = 2,06 Om/KM, X, = 0,428 OM/KM.
AKTNBHOE COMPOTUB/IEHNE NIUHUM

R=2,06°6=12,36 Om.

|/|H,£I,yKTI/IBHOG conpoTtmBneHne NMHNn

X=0,428 6 =257 Owm.



MoTepst HaNPSHKEHUS B IMHAN
AU =43 ¢46,19 « (12,36 * 0,900 + 2,57 « 0,436) = 979,47 B.
AU =979,47 B < 10%MW,, = 1000B.

MoTepsi HanMpsbKEHWS B NMHUM He MpeBbILLAeT AOMYCTUMYK MOTEpHo

HanpsyxKeHus.

Mo pe3ynbTaTtaM pacyéra NpakTUYecKor paboTbl BbIOpaHHbLIN ANA KabenbHOM
nvHUKM B 3emne Kabenb ACB 3x50, 1,,, = 140 A He npesbILLAeT AOMYCTVMYHO NMOTEPIO
HaMpsHKeHus, Ans BO3AYyLWHOW nmHMKM nposog AC-10, 1., = 784 A npesblllaeT
AOMYCTUMYIO MOTEPH0 HaMpsKeHWs, No3ToMy bbin BbibpaH nposog AC-16, 1,,, = 111
A.

KOHTpPO/IbHbIE BOMPOCHI

1.  Kuyemy npvBOAUT OTKIOHEHME HANPSXKEHUS HA 3XKMMaxX
3N1EKTPONPUEMHMKA OT HOMUHA/ILHOTO 3HaYeHnA?

2. OT 4yero 3aBUCUT NOTepsA HaNPsHXKEHNS B Kabensax?

3. Kak ocyLLecTBnsieTca npoBepka Kabesns no fonycTuMoin norepe

HanpskeHua?



MNpakTnyeckas paborta Nel0
Tema:Bblbop ceveHNA Kabens no IKOHOMUYECKOW NMIOTHOCTU TOKaA

Llenv n 3agaum ypoka-Hayuntbcsi BblOMpaTb CeyeHWe Kabens NS NIAHWIA
anekTponepegay Mo 3KOHOMWYECKOW MOTHOCTM TOKa W MPOBepsATb BblOpaHHOE
ceyeHve

Twn ypoKa-npakTuyeckoe 3aHsTue

MeToAbl 00yYeHNA-penpoayKTUBHBIA U NPO6IEMHBIA

Ob6ecneyveHNne 3aHATUS-: METOAMYECKOE MOCOOME MO BbIMOHEHNIO
NabopaTopHbIX PaboT 1 NPAKTUYECKMX 3aHATUIA, BbIUMCAUTENbHbIE CPEACTBA

Mo A0MYCTMMOI NOTepe HanpsXKeHUs.
KpaTKue TeopeTUUecKne CBeaeHS

Ecnm nuHna anekTtponepefady Hanps)keHwe Bbiwe 1000 B cTtpoutca ana
MOCTOSAHHON 3/1EKTPOCETU (CO CPOKOM CNy»6bl 60nee 5 NneT), TO Naowanb CevyeHus
[JO/MKHA OblTb MpPOBEPeHa MO0 3KOHOMUYECKOWM MNOTHOCTUM ToKa. [nd Bblbopa
OMTUMa/IbHOTO BapuaHTa KabeslbHOW CeTV CpaBHMBAOT KamnuTaslbHble BIOXEHUS W
eXEeroAHble 3KCnayatauMoHHble 3aTpaTbl. 3aBUCUMOCTb 3aTpaTr OT MIoWain CeyYeHus
MPOBOOB M XXWN Kabene npeacTaB/eHa B COOTBETCTBUM C PUCYHKOM 2.

2

—

3, v, 4

LB

> ]
% g, MM’

PUCYHOK 2 - 3aBUCMMOCTb 3aTpaT

OT N/IOLLAAN CEeYEHMS NPOBO/IOB U XU/ Kabenei

Yem 6osbLUe nowagb CeYeHus Mpu AaHHOM TOKe, TeM [OPOXKe MPOBOA WK
Kabenb (PUCYHOK 2 npsMas 1), HO TeM MeHbLLE MOTEPU 3MEKTPUYECKON 3HEPrn B



NMHUN W, CNnefoBaTeflbHO, CTOMMOCTb 3TUX MNOTepb (PUCYHOK 2 npsamas 2). Cymma
NPUBEAEHHbLIX TOA4OBbIX 3aTpar (PUCYHOK 2 npsamas 3, nonyyaemas C/IOXKEHUEM
opauvHat npsambl 1 1 2) 6yaeT MMeTb MUHUMYM NPU TaK Ha3blBaeMOW 3KOHOMUYECKOM
MI0LLaAN CeYeHUS.

JKOHOMUYecKasd MIOTHOCTb TOKA 3aBUCUT OT 3HAYEHUS MPOLOIKUTENbHOCTH
MCMOMb30BaHNA MakCMMyma Harpysku. C TeyeHMem BpeMeHW Harpyska ceTu He
0CTaeTCs NOCTOSAHHOW. Hanpumep, 0CBeTUTENbHAA Harpy3ka AoCTUraeT MakCUMa/ibHOM
BE/IMYMHbI BEYEPOM, HOYbKD OHA YMEHbLUAETCs,, YTPOM B 3UMHWUA [eHb BHOBb
yBennumBaetcs (YTPEHHUA MaKCMMyM OObIYHO HWXKE BeYepHero), AHeM Harpyska
CHOBa YyMeHbluaeTca. CyTOYHbIA rpauk Harpysku MeHSeTcAa Mo Ce30HaMm roja.
[MPOAO/MKMNTENBHOCTLIO UCMO/b30BaHNA MaKCUMyMa Harpysku AaHHOr0 y4yacTka CeTwu

Ha3bIBAETCA TAKOE uncno 4acos, B TeuyeHMe KOTOPOrO MpW HEM3MEHHOW Harpyske, paBHOW MaKCUMasbHON NS

3TOro yyacTka, NoTpeb/ieHre 3NEKTPUYECKON 3HEPTM B HEM ObI/I0 Obl PaBHO [AeCTBUTENIbHOMY rO40BOMY MOTPEGNIEHNIO.
Ecnu 6bl Harpyska CoXpaHsifiacb HEM3MEHHOW, NMPOAOMKUTENBHOCTb UCMO/b30BaHUS MakcMMyMa paBHsinack 6bl 8760 4 B

roagy.
Mpy onpefeneHUn ceyveHUst Mo 3KOHOMUYECKONW MMOTHOCTU PacUeTHbI TOK

NMHAN [0/MKEH NMPUHUMATLCS M3 YCNOBWIA HOPMasbHO PaboTbl NIMHUK, YBEIMYEHNE
Harpyskv NMHUX MNPY aBapUiHBIX PeXUMax He AO/MKHO Y4uTbiBaThCcA. Ecnm aTa
MAoLWaAb CeYeHUs OKasanacb GO/bLUe, YeM MOLLaAb, BbiGpaHHas Mo A0MNYCTUMOMY
TOKY (HarpeBy), TO BbIOMPAKOT M/OWAAb CEYEHNUs, PaBHYO GIMKaALLEMY MEHbLLEMY
CTaHAaPTHOMY 3HAYeHWUD, MO COOBPaKEHUSM 3KOHOMMUM MeTann MPOoBOAOB. 3aTeM
CHOBA MPOBEPSOT Ha AOMYCTMMYHO NOTEPHO HANPSHKEHMS.,

3afaHuve

BbibpaTb ceuyeHne kabens AN NUHWIA 3neKTporepeday Mo 3KOHOMMYECKOW
MNOTHOCTM TOKAa W MNPOBEPUTb BbIOPAHHOE CeyeHWe MO AONYCTUMON noTepe
HanpsHKeHus.

MpoaHanM3npoBaTb NPOLENaHHYH0 PaboTy M Mo pesynbTaTaM MpPakTUYecKon
paboTbl Ne8, Ne9 1 Nel0 oKoH4YaTe/IbHO BblbpaTb Kabesnb A5 IMHWIA.

Heobxogumble faHHble 418 pacuyéta bepyTcs w3 npeablayLieil NpakTUYecKoim
paboTbl Ne8 1 Ne9.

Xof paboThbl:

CeyeHune NPOBOAHMKOB NIMHWIA 31EKTPONepeaaydn LOMKHO OblTb TakuM, YTOObI



MJI0THOCTb TOKA B Kabene COOTBETCTBOBA/IAa IKOHOMUYECKOIA.
OKOHOMUYECKN LIENeco06pa3HOe ceueHme gk, MM?, onpeaensieTcs no opmyne

s,K=K (8)
Jsk

roe IpH - pacyéTHbIA TOK B /IMHMX B HOPMa/IbHOM pexxume, A, onpefensieTcs
no cpopmyrne (5);
jajc - 3KOHOMMYecKas MAOTHOCTb Toka, A/MM® (MY3 usgaHve 7 Tabamua
1.3.36).

Echn ata nnowadb okasanacb 6ofblie, 4eM naowadb, BblbpaHHas Mo
[0MyCTMMOMY TOKY (HarpeBy), TO BbIOVMPatOT MOLWaAb CEHEHNSA, PaBHYHO GavKanLemy
MeHbLLEMY CTaHLAPTHOMY 3HAYeHMIO, M0 CO0OPaXKEHNAM 3KOHOMMUN MeTasI/1 NPOBOLOB.
3arem CHOBa MPOBEPAIOT Ha AOMYCTUMYHO NOTEPHD HANPSHXKEHNS.

[MoTeps HaNPsYKeHUSA B IMHUW ONpeaenseTcs no opmyne .

SKOHOMMYeCKas NIOTHOCTb TOKa npeacTasneHa B Tabnuue 20.



Tabnuua 20 - DKOHOMMUYECKas MI0THOCTb TOKa

Martepuan XXunbl

OKOHOMMYECKaA MNOTHOCTb TOKa, A/MM?, NPy MPOAO/KUTENLHOCTY
CNO/b30BaHNS MaKCMMyMa HarpysKu B rof, 4/rof

ot 1000 go 3000 ot 3000 go 5000 ot 5000 go 8700
HensonupoBaHHble NPOBOA U LUVHBI
Mef[Hble 2,5 21 18
/TIOMUHVEBbIE U
CTalea/IlOMUHEBbIE 1,3 1,1 1,0
(eBponenckas 4acTb)
TIOMUHVEBbIE U
CTaIea/IlOMUHEBBIE 1,5 1,4 1,3
(cnbmpsb)
Kabenu ¢ 6yMaxxHOW 1 NpoBOAa C PE3VHOBOIN 1 NOMMBUHWAXI0PUAHOM U30NALMeNA
MefHble 3,0 2,5 2,0
IOMUHMEBbIE 16 14 12
(eBponerickas 4acTb)
TIOMUHWEBbIE 18 16 15
(cnbupb)
Kabenwu ¢ pesnHOBOI 1 N1aCTMacCOBON M30MSLMEN
MefHble 3,5 3,1 2,7
a/IOMIHEBbIe 1.9 1.7 16
(eBponenckas YacTb)
a/IIOMUHMEBbIE 22 2.0 19
(cnbunpsb)

lNprmep BbIMOMHEHUA pacyéTa

HeobXxoanmble aaHHbIe Ans pacuéTa 6epyTca U3 npeablayLuelt NpakTUYecKoi

paboTbl Nel n No2.

DKOHOMMYECKas MI0THOCTb TOKa npeacTasneHa B Tabnuue 10.

[na KabenbHOW NUHWKA B 3em/ie NpY MPOAO/HKUTENIbHOCTU UCMO0/b30BaHUA
mMakcumyma Harpysku T, = 3000-5000 u/rog skOHOMMU4YecKas NAOTHOCTb TOoKa = 1,4

A/MMZ.,

57,74

% 3K

SKOHOMMYECKH LieNnecoobpasHoe
ceveHme

MM .




Bbibupaem kabenb ACB 3x50, 1,0, = 140 A, Ry = 0,64 OM/KMm, X, = 0,09
OM/KM.
AKTVBHOE COMPOTUB/IEHUNE JINHUN
R=0,64+5=3,20 Owm.

NHAYKTUBHOE CONPOTUBNEHNE TUHUN

X =0,095=0,45 Owm.
MoTepst HAaNPSPKEHUS B NINHWAN

AU =43 ¢ 57,74 « (3,20 « 0,900 + 0,45  0,436) = 307,62 B.

AU = 307,62 B < 10%mn, = 1000B.

MMoTepsi HanNpsbKeHUs B /NMHUM He MpeBbIaeT AOMNYyCTUMYH MOTEPHo
HanpsHKeHus.

[ns BO3AYLLIHOW NIMHMKX MPU NPOAOC/HKUTENIbHOCTU UCMO/b30BaHNA MaKCMMyMa
Harpy3ku T,, = 3000-5000 4/ros 3KOHOMUYECKast MIOTHOCTb TOKA jzk = 1,1 A/MMA.

OKOHOMMYECKM Lie1IecoobpasHoe ceveHne

Sk = 42 um.

BbIG1paem NpoBog AC-35, 1on = 175 A R0=0,85 Owmim, X0:=0,403

OM/KM.
AKTUBHOE COnpoTuMBIEHNE NTNHNI

R=0,85+6=5,10 Om.



|/|H,D,yKTl/IBHOe conpoTnBneHmne NMHUN

X =0,4036=2,42 Owm.

MoTepst HAaNPSPKEHUS B INHAN

AU =43 46,19 « (5,10 « 0,900 + 2,42 » 0,436) = 451,52 B.

O = 451,52 B < 10%wn,, = 1000B.

[MoTeps HanpsHXKeHUs B JIMHMM He MPeBbIWAaeT A0MYCTUMYKO MOTEPHD
HanpsyKeHus.

Mo pe3ynbTataM pacyérta NpPakTU4YecKor paboTbl BblOpann ANnd KabesbHOW
nmHUK B 3emne Kabenb ACB 3x50, 1., = 140 A, Ans BO3AYLIHON KabesrbHOW SMHUN
nposof AC-35, 1,0, =175 A

Mo pesynbTatam pacyéra Tpéx npakTUYecKnx paboT OKOHYaTeIbHO BblGpasu:

- [ KabenbHOM nuHWUKM B 3emsie Kabens ACBE 3x50, 1,,, = 140 A, R, = 0,64

Om/km, X0 = 0,09 Om/KMm;
- N4 Bo3AyLwwHoW nnHMKM nposof AC-35, 1, = 175 A, Rg = 0,85 OM/KM, X, =
0,403 Om/KM.

KOHTpPO/IbHbIE BOMPOCHI

1. Kak 3aBUCAT KanuTasibHble BIOXKEHUA W 3KCN/yaTal OoHHbIe 3aTpaThbl OT
nnoLanm ceveHms Kkabens?
2. Kak meHseTca Harpyska B ceTu?

Kak oCyLLleCcTBNSETCS BbIGOP CeUYeHMst Kabensi No 3KOHOMUYECKOM NIOTHOCTM



MNpakTnyeckasn paborta Nell
Tema:lNpoBepKa ceveHUs1 Kabens no TepMUYECKO CTOMKOCTU

Llenb 1 3agavm ypoka- 0CBOUTb METOAMKY NMPOBEPKN CeYeHUs Kabens
Tuvn ypoKa-npakTU4eckoe 3aHATHE
MeTogbl 00y4eHUA-PenPOAYKTUBHbINA N MPO6IEMHbIN

O6ecneyeHme 3aHATUA-: METOANYECKOE MOCOOME MO BbIMOHEHNIO
NabopaToPHbIX PaboT 1 NPAKTUYECKMX 3aHATUIA, BbIYMCIUTENbHBIE CPeCTBA

KpaTKune TeopeTUUecKne cBeAeHS

Kabenm u LWKWHbI BbIGUPAKOT MO HOMMUHA/IbHLIM NapameTpam (TOKy W
HanpsHKeHWI0) 1 NPOBEPAIOT Ha TEPMUYECKYHO CTOMKOCTb MPW KOPOTKOM 3aMblKaHWUN.
[MOCKONbKY MPOLLECC KOPOTKOMO 3aMblKaHUS KPAaTKOBPEMEHHbIA, TO MOXXHO CUMTaTb,
YTO BCe TEr/0, BblAe/IieEMOE B NMPOBOAHMKe Kabens, NAeT Ha ero Harpes.

Mpn npoTekaHMM TOKa KOPOTKOr0 3aMblKaHWA MO  Kabenam, ux
TOKOMPOBOZASALLME >KW/bl HArPEBAKOTCH, UYTO B psAfe CyyaeB MPUBOAUT K paspbiBy
000/104eK Kabenen, paspyLUEHMIO KOHLIEBbIX 3afeNloK, MNoXapy B KabeNbHbIX
COOPY>KEHMNAX N 6O/MbLUMM MaTepuaibHbIM MOoTepsM. [MOBbILLEHVE TeMMEePaTypbl XN
Kabenen Npu KOPOTKOM 3aMblKaHMUWN BEAET K XMIMUYECKOMY Pa3foXeHU U30Suun 1
PE3KOMY CHUXXEHUIO ee 3/IEKTPUYECKOA Y MeXaHUYECKON MPOYHOCTM U, B UTOTE, - K
aBapuu.

MakcumasibHO [OoMyCTVMble KpPaTKOBPEMEHHbIe MPeBbILLeHWUsA TemmepaTypsbl
MpU KOPOTKMUX 3aMblKaHMSAX A8 CUMoBbIX Kabened o 10 kB npuHMMaroTes C
Me/HbIMV 1 A/TFOMUHUEBBIMM XMNaMu: ¢ 6YMaXHOM NponuTaHHoii nsonaumel 200 °C,
C NOMVBUHUAXIOPUAHON 1 Pe3nHOBo nsonaumeii 150 °C.

3agaHue

[MpoBepuTb BbIOPaHHLIA Kabenb MHUWM 3M1eKTponepeaay Mo TEPMUYECKOM
CTOMKOCTMW.

MpoaHann3npoBaTh NPOAENaHHYH PaboTy.



Heobxoanmble faHHble 418 pacyéTa 6epyTcs M3 NpeablayLimx NPakTUuYecKmnx
paboT Nel, Ne2 m Ne3. [poBepKy Ha TEPMUYECKYH) CTOMKOCTb OCYLLEeCTBMATb ANA
Kabe/flbHOM fIMHUM B 3eM/ie NPV KOPOTKOM 3aMblKaHWM Ha LIMHAX TAr0BOK
nogctaHuum TT11 B Touke K1.

Xop ypoka

BblbpaHHOE ceveHne NPOBEPSKOT Ha TEPMUYECKYHO CTOMKOCTb OT BO3AENCTBUA
TOKOB KOPOTKOI0O 3aMblKaHUS (TO/IbKO KabesibHble NIMHWIA MPOMOXEHHBIX B 3eMJIE) MO
YCNOBUIO

©)

S .
min Kn

rae smin - MUHUMabHas NoLaab CeYeHns No TePMUYECKON CTOMKOCTH,
2 MM ;
Siv - NNoLWaab ceyeHns BbIopaHHOTo Kabens, MMZ,

MUHMMaNbHO NOWAAb CeYeHMe MO TEPMUYECKON CTOWKOCTM smin, MM’
onpeaenseTca no gopmyne

Iyt (10)

C

rae 1, - YCTAHOBMBLLIEECA 3HAYEHME TOKA KOPOTKOTNO 3aMblKaHus, A;
tnp - NpnBeLéHHOE BPeMSA KOPOTKOMO 3aMblKaHWA OT BO3HWMKHOBEHUSA [0
OTK/IKOYeHUs (CymMMapHOe BpeMs cpabaTtbiBaHWSA 3alWTbl), MPUHUMAEM
0,2 c;
C - TEPMUYECKNI KOIPPULINEHT, COOTBETCTBYHOLLMIA PA3HOCTM 3HAYEHWIA
TennoTbl, BblAENEHHOW B NPOBOAHMKE MOC/E N [0 KOPOTKOr0 3aMblKaHWS,
ANs Kabeneli ¢ MedHbiMM >kunamu 141 Ac’/MM®, ons Kabeneii ¢
IIOMVHVEBLIMY Xunamu 85 Ac’/Mm?.

YCTaHOBYMBLLEECA 3HAYEHME TOKA KOPOTKOMO 3aMblKaHWA, NPMHMMaeM paBHOE

TPEX(hasHOMY TOKY KOPOTKOIO 3amMblKaHUA B 1.2, A n onpeaenseTca no gopmyne

l<sy= U. (11)
K3 V3 7’

rae Z - NosiHoe conpoTusieHne nuHnn, OMm.



[MonHOe conpoTMBEHNE NIMHUI onpegenseTcs rno gopmyne Z, Om

Z=7TR*+ X%
[Mprmep BbIMOSIHEHUA pacyeTa

Heobxoanmble faHHble 418 pacyéTa 6epyTcs 13 NpeablayLmx npakTUYecKmx
paboT N8, Ne9 1 NelO.

[MpoBepKY Ha TEPMUYECKYHO CTOMKOCTb OCYLLECTBNATL A/15 KabelbHOW IMHUM
B 3eM/1e MPU KOPOTKOM 3aMblKaHUW Ha LLUMHAaX TAroBor noactaHumm TI1 B Touke K1,

Ansa kabensHoW NHUK B 3emsie BbibpaH Kabenb ACBE 3x50, Tyon = 140 A, Ry =
0,64 Om/km, X0 = 0,09 OM/KM.

NonHOe conpoTUBNEHNE NNHUN

Z= 73,20+ 0,45* = 3,23 Om.

TpéxdasHblil TOK KOPOTKOr0 3aMblKaHMS

I® = = 1,79 KA.
V3¢ 323



MuHUMaNbHasA NNOLLIAAb CEYEHMS MO TEPMUYECKOI CTONKOCTU

79. .42 2
; TNz g MM

Smin = 9,40 MM? < S, = 50 MM,

Bbi6paHHbIin Kabenb TepMUYECKN YCTONYMB.
Mo pe3ynbTaTaM pacyéta NpakTUYecKoin paboTbl BbIOPaHHLIN 415 KabenbHOW
nvHUM B 3emne Kabens ACB 3x50, 1,0, = 140 A TepMUYECKN YCTONUMB.

KOoHTpoNbHbIe BONPOCHI

1. YTo nponcxofuT ¢ Kabenem npu KOPOTKMX 3aMblKaHNAX?
2. MaKcuManbHO AOoMYyCTUMble KPaTKOBPEMEHHbIE NPEBbILLEHNS
TemnepaTypbl MPY KOPOTKMX 3aMbIKaHUAX AN15 CUN0BbIX Kabeneit 10 kB.

3. Kak ocyLLecTBNSeTCs NpoBepKa Kabensi Ha TePMUYECKYHO CTONKOCTb?
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MpakTuyeckasn pabota Nol2
Tema:BbI6op 3alLMTHO-KOMMYTaLMOHHOrO annapaTa

Llenb ©n 3aga4um ypoka- HayuuTbCH BblOMpPaTb BbIKIKOYATE/lb  BbICOKOIO
Hanps»KeHns
Twvn ypoKa-npakTU4ecKoe 3aHATHE
MeTobl 00y4eHUA-PenPOAYKTUBHbLINA N MPO6IEMHbIN

ObecrneyeHne 3aHATUS-: METOANYECKOE NOCOOME MO BbINOTHEHWIO
nabopaTopHbIX PaboT U NPAKTUYECKMX 3aHATUIA, BbIUNCIUTENbHbIE CPEACTBA

KpaTKue TeopeTUUecKume CBeaeHUs

BbikntoyaTeny BbICOKOBO/IbTHbIE BK/HOYAKOT M BbIK/HOYAKOT 3/IEKTPUYECKME
LIeMy BbICOKOIO HamnpsKeHWs Noj, Harpy3Koi npy KOPOTKOM 3aMblKaHUN.

Bbi6rpaemblil BblKNOYaTelb AO/MKEH, NpPeXae Bcero, 6e30Tka3HO paboTaTb B
Hanb0/1ee TSHKEOM MO YCNOBUAM 3KCNJTyaTauun pexxume paboTbl CETU B TEYEHME BCETO
CpOKa Cnyx06bl, Ha KOTOPbIM OH paccumTaH. [M03TOMy BbIGOP BbICOKOBO/ILTHOIO
BbIK/IKOUaTENA PeKOMEHAYETCA MPOBOAMTL B [Ba 3Tana.

Ha nepBom 3aTane cnefyeT BbI6paTb KOHKPETHbLIA TUM BbIKNOYATENSA UCXOAA U3
YC/IOBUIA Hambonee TSAXKENOro pexxkmma paboTbl CETU W 3KCMNyaTauun BbIKOYaTeNs
(ero OTK/KOYatoLLE CroCO6HOCTN, TPebyeMOoM YacTOTbl BK/IKOYEHWNIA U OTK/THOUYEHUMN,
KOMMYTaLMOHHbIX MepeHanps>keHnin, HeobXoAMMOCTM WMETb (UM He WMETb) ero
MOMHYHO B3PbIBO- M MOXapobe3onacHoCTb U T.M.). Ha aTom aTtane npu Bbibope Tuna
BbIK/IKOUATENA B MEPBYHO OYepeb YUUTLIBAETCA CliefytoLLee:

- Npn Hanps>keHUn 6-10 KB 1 CpaBHUTENLHO pefKuX KoMMyTauumsax ansa
Ma/IOOTBETCTBEHHbIX  MOTPebuTesnen  LenecoobpasHo  MPUMEHATb  Mac/isiHble
BbIK/tOYaTeNM, a MNPV YacTbiX KOMMYyTauusx - 005ee HafeXHble BaKyyMHble U
anerasosble, 061agatoLLme 60bLINM CPOKOM CyXXOb;

- Npw 60/IbLLUMX HOMUHA/IbHBIX TOKaX OTK/OUYEHUS (Tak e, Kak 1 npu 60/1bLUnX
HOMUHa/IbHbIX HanpsXXeHUsAX) PeKOMeHAYeTCA NMPUMEHATb BO3AYLUHbIE W 3/1era3oBble
BblK/tOYaTENN, KOTOpPble XOTA U CTOAT [OPOXe, HO BBMAY MaJibIX PacXOfoB Ha WX
TEXHWYECKOE O0OCMY)KMBaHME WM HaMHOro O0/bLIEro CpoKa CNyX6bl Ayroracawymx
YCTPOWCTB MO CPaBHEHUIO C MaCNAHbIMK BbIK/KOUATENAMU WX MPUMEHeHWe Gosee
orpasgaHo.

Ha BTOpOM 3Tane crefyeT MPOBECTU [eTa/lbHOe CpaBHEHUE HOMWUHA/IbHbIX
napameTpoB BbIOPAHHOrO Ha MepBOM 3Tare Tuna BbIK/IOYaTeNs C MapameTpamu



3N1EKTPUYECKO/ CEeTU B MeCTe ero YCTaHOBKW. [pu 3TOM 006s3aTeNbHO [O/KHbI
BbIMOMHATLCS CNeAytolinMe TpeOGoBaHWS: HOMUHA/IbHOE HanpshKeHWe BbIK/HOYATENS
[0/KHO ObITb PAaBHO UM 6OMbLLIE HOMUHA/IBHOTO HAMPSKEHWSA 3aLLMLLLAEMON CETU; ero
HOMWHANbHbLIA  ANWTENbHBbIA  TOK  [O/MKEH  MpeBbllaTb  HOMWHANbHBIA  TOK
3N1EKTPOYCTAHOBKM, HOMWHaNbHbIA TOK OTKIHOUYEHUS BbIKNOYATENS AOMKEH ObliTh
60/blle MaKCMMa/lbHOTO PaCYeTHOr0 TOKA KOPOTKOrO 3aMblKaHWS K MOMEHTY
PACXO0X/AEHNS! KOHTAKTOB.

3agaHue

Bbi6paTh BbIKNHOUATE b BLICOKOTO HaNpPsXKeHUs.

[MpoaHanm3npoBath NPoLenaHHy0 paboTy.

Heobxoanmble AaHHble A5 pacuyéTa 6epyTca M3 NpeaplayLmx npakTUYeckmx
paboT Ne8, Ne9 m NelO. Bblibop BbICOKOBO/IbTHOrO BbIK/KOYATENA OCYLLECTBAATL /1A
BO34YLUHOW IMHUN NPV KOPOTKOM 3aMblKaHUW Ha LUMHAX TAroBoW nogcrtaHumm T2 B
Touke K2.

[NopAfOK BbIMNO/IHEHUA pacyéTa

BbICOKOBO/IbTHbIE annapaTtbl BbIGMPAOT U3 YCNOBUS ANMTENbHOIO PeXuUMa
PaboTbl M MNPOBEPSIHOT MO YCNOBUSM KOPOTKMX 3aMbIKaHIA.
BbICOKOBO/bTHbIN BbIK/KOUATENb BbIOGUPAIOT 113 YCNOBWIA

UHB * UH, (13)



(14)

(15)
oTK. ~° K3

rae Uyg, Uy - HOMUHaIbHBIE 3HAYEHNA HaNPSXXEHWA BbIKIKOYaTeNna u ceTn, KB;
l.g, |, - HOMUHa/IbHbIE 3HAYEeHNA TOKOB BbIK/IHOUATENN U CETH, A,
Sotk-Br Sk3 - MOLUHOCTW OTK/KYEHMA BbIKNKOYATENA W KOPOTKOro
3ambiKaHuA, MBA.

MoLLHOCTL OTK/IKOYEHNS BblKMoYaTend Sqor.s, MBA, onpegensetca no

opmyne

SoTK.B = "M " H.0Tk.B * VH’ (16)

roe 1y.ork-s - HOMUHA/IbHBIA TOK OTKNHOYEHUS BbIKKOYaTeNs, KA.
MOLLHOCTb KOPOTKOro 3aMblkaHuA Sks, MBA, onpeaenserca no gopmyne

Sk, =43. iK>> . Uh, (17)

rie 1. - TOk TpéxasHOro KOpOTKOro 3amblkaHusi, KA, no dopmyne (11).
TexHNYecKne XapakTepuUCTUKN BbICOKOBO/IbTHBLIX BbIK/HOYaTeNlen NpeacTaBfieHbl B
Tabnmue 11.



Tabnuua 21 - TeXHNYeCKMe XapaKTePUCTMUKI BbICOKOBO/IbTHBIX BbIK/IOUaTENEN

< MpeaenbHbIii o
; S CKBO3HOI TOK, = -
3 e é = i KA § = q% 2 % ©
g - ~ = - o Qi I<B) =
Mapka 5 2 = 5 g 25D Z 2
Sz 2 I |38 & TS = =
BbICOKOBO/IbTHOIO T2 = % | ze| Je| 3253 S =
BbIK/IIOYATENS S 3 2| £z | 8| 3 2¢K 5 =
= I = 2 2 o P T 8= S = =
T 5 = = x =  © S F o @ = =
T 5 % © ES5 | =5 | C 5= 8
T = & m
Mac/sHble BbIK/IHOYATENN
BMI1-10-630-20 630
BMI1-10-1000-20 10 1000 20 64 20 20/8 0.12 | M3-11
BMI1-10-1250-20 1250
BMI13-10-630-31,5 630
BMM3-10-1000-31,5 1000 M96-
10 315 80 315 31,5/4 0,12 11A
BMI13-10-1600-31,5 1600
BMI13-10-3200-31,5 3200
BaKyyMmHble BbIKNHOYaTeNn
BB-6-8/800 6 lsoo | 8 | 20 | s 8/3 0,025
BB-10-20/630 630
BB-10-20/1000
10 1000 20 52 20 20/3 0,07 M
BB-10-20/1250 1250
BB-10-20/1600 1600
SNEeKTPOMarHUTHbIE BbIK/IHYATENV
B3C-6-40/1600 1600
B3C-6-40/2000 6 2000 40 128 40 40/4 0,075 M
B3C-6-40/3200 3200
B3-10-20/1250 1250
B3-10-20/1600 1600
10 20 51 20 20/4 0,075 | MrB
B3-10-20/2500 2500
B3-10-20/3600 3600

ONerasoBsble BbIK/IHOYaTENN




BIr63-10-630-12,5 10 | 630 12,5 32 12,5 0,04
[Nprmep BbINMOSIHEHUA pacyéTa

Heobxoaumble faHHble Ana pacyéta 6epyTcd U3 MpefblayLnx npakTUYecKmx
paboT Nol, Ne2 1 Ne3.

Bbl160p BbICOKOBO/IbTHOIO BbIK/KOUATENA OCYLLECTBATL A4J19 BO3AYLLIHON MHAN
NPY KOPOTKOM 3aMblKaHUW Ha LIMHAX TAroBov noactaHumm T2 B Touke K2.

TexHuyeckme XapaKTePUCTUKN BbICOKOBO/IbTHbIX BbIK/KOYaTesen
npeAcTasfeHbl B Tabnmue 11.

MpefBapuUTeNIbHO COrMacHO nepBbIM ABYM Yycnosusam (13) n (14) Bblbvpaem
MaC/NsHbIA BbICOKOBO/bTHBIA BbIKItoYaTelb BMIM-10-630-20 ¢ 31eKTpOMarHUTHbIM
npusogom N3-11, co cneayroWmnmMm TeXHUYECKUMN XapaKTePUCTUKaMN:

- HOMWHa/IbHOE HanpsXKeHWe BbIK/YaTens

UHB =10 KB = UH = 10 KB;
HOMWHa/IbHbIN TOK BbIK/IHOHaTENs

IHB=630 A> Iy =1Ip=5774 A;
HOMWHa/IbHbIV TOK OTK/NHOYEHWA BbIK/HOYATESA

'H.oTk.B =,

HOMWHaJ/TIbHOE aMIM/INTYAHOE 3Ha4Y€HNE TOKa BbIKNHOYaATEA

'H.a.e =
HOMWHa/IbHbIA TOK TEPMUYECKO CTOMKOCTU BbIK/OYATE S

64 KA.
1

1H.TC.B :20 KA;

BpeMs AeNCTBUSA HOMUHa/IbHOIO TOKA TEPMUYECKO CTOMKOCTY

BbIK/1HO4YaTENA
_8c.

- BPEMA OTK/THOYEHUA BbIKKOYaTENA
Ak = 012¢.

MOLLHOCTb OTK/IKOUYEHNS BbIK/HOYaTeNs

Sors =43 2010 = 346,41 MBA.
Ana BO3gywWwHOW nMHUKM BbibpaH nposog AC-35, 1,, = 175 A, Ry = 0,85
Owm/Km, X0 = 0,403 OM/KM.
[MoNHOEe ConPOTMBEHME NNHNN



Z = J5,10% + 2,42° = 5,64 Owm.

TpéxdasHblil TOK KOPOTKOr0 3aMblKaHNA

IK3 = 2 = 1,02 KA.
n/3 « 5,64

IMOLLIHOCTb KOPOTKOI0 3aMblKaHWs

Sk=43+1,02+10=17,72 MBA.

Sorcs = 346,41 MBA > S, = 17,72 MBA.

BbIKtoUaTe b BbINOMHAET TPEO0BaHMSA NO OTK/HOYAOLLEN COCOOHOCTH.

Mo pe3ynbTaTaM pacyéta NpakTUYecKoin paboTbl BbIGMpPaem A5 BO3LYLLHOA
KabeNbHOW NIMHNW BbIKNKOYaTe b BbICOKOro HanpskeHust BMI1-10-630-20 ¢
3NeKTPOMarHUTHbIM npusogom M3-11.

KOHTpPO/IbHbIE BOMPOCHI

1. Kakoe HazHa4yeHWe BbICOKOBO/IbTHOIO BbIK/IHOYATE/S B 3N1EKTPUYECKNX
CeTAX?

2. Kakum TpeboBaHMAM OO/MKEH YA0BNETBOPATb BbICOKOBO/IbTHbIN
BbIK/KOUaTe b?

3. Kak ocyuecTsnsercsa BblI60p BbICOKOBO/IbTHOIO BblK/KOUaTe Nd?



MpakTnyeckas paborta Nel3
Tema:lNpoBepKa BbI6GPaHHOI0 3aLLMTHO-KOMMYTaLMOHHOIO annapaTa Ha
ANHAMUNYECKYH0 YCTONUMBOCTb N TEPMUYECKYHO CTOMKOCTb

Llenb 1 3amaun ypokKa- Hayumtbcs NpoBepsiTb BblOPaHHbIM BbIK/IOYATE b
BbICOKOI0 HaNpPsKeHNs Ha AVHAMUYECKYHO YCTOMUMBOCTb U TEPMUYECKYHD CTOMKOCTD.

TN ypoKa-npaKTnyeckoe 3aHATUE

MeTogbl 00yYeHVA-PenPOAYKTUBHbINA N MPO6IEMHbIN

ObecrneyeHne 3aHATUS-: METOANYECKOE NOCOOME MO BbINOMHEHWIO
NabopaTopHbIX PaboT U NPAKTUYECKMX 3aHATUIA, BbIYMCIUTENbHBIE CPEACTBA

KpaTKue TeopeTUyecKume CBeaeHUs

BbIkntouate b, BbIopaHHbIA N0 HOMUHA/IBHOMY HamnPsHKeHUO, HOMUHA/TbHOMY
NPOLO/DKUTENIBHOMY TOKY U HOMWH&/IbHON MOLLHOCTU OTK/IKOYEHUA [O/DKEH ObliThb
NPOBEPEH Ha AMHAMUYECKYH YCTONYMBOCTb U TEPMUYECKYHO CTOMKOCTD.

TOK AMHaMMYeCKOM YCTOMYMBOCTM - 3TO MaKCUMa/lbHOE 3HAYeHue TOKa,
KOTOpbIA  CnocobeH NPONyCTUTb  BblKNOYaTe/lb, He MNoOBpexpaascb, U  6e3
0TOpacbiBaHMS KOHTAKTOB. [uHaMuyecKas YCTOMUYMBOCTb [O/DKHA MPOBEPATHCA U3
YCNOBUSA: HOMWHa/IbHOE amMnIUTYAHOE 3HaYeHWe TOKa BbIK/OUaTens A0/KeH ObITb
6oMblUe, 4YeM [MPOTEKaloOWMA Yepe3 BbIK/IOYaTElb  YAAPHbLIA TOK KOPOTKOro
3aMblKaHMA. OObIYHO CpaBHMBAKOT MrHOBEHHblE 3HAa4YeHWs nMNuMKa Toka. [lpw
OrnpefesieHnn MakCUMaslbHOro pPacyeTHOro TOKa KOPOTKOMO 3aMblKaHWA [O/MKHbI
paccmaTpmBaTbCAd BCE BO3MOXKHbIE BapuaHTbl KOPOTKOrO 3amblKaHUsi, U U3 HUX
[O/KEeH OblTb BblbpaH Hambonee TMKENbIA, KaKMM OObIYHO SBMSETCA PEXUM
OTK/HOYEHMS TPEX- N OAHO(A3HOr0 KOPOTKOI0 3aMblKaHMSA Ha «3eMIIH0».

TOK TepMUYECKOW CTOMKOCTN, AENCTBYIOLLMIA ONpeaeneHHoe BPeMS - 3TO TOK,
KOTOpbIA BbIK/IKOYaTe/lb CMNOCOGEH MPOMYyCTUTb, He MoBpeXaascb. TepMuyeckas
CTOMKOCTb [O/MKHA NMPOBEPATLCA M3 YC/IOBUA MPOTEKaHWS Yepe3 BblKIovaTe/lb ToKa
KOPOTKOr0 3aMblKaHWSi B TeYeHMe MaKCMMaslbHOTO BPeMeHM, 00YC/IOBIEHHOIO
BpeMeHeM cpabatbiBaHMs 3awmTbl. HOMWHa/IbHLIA TOK TEPMWUYECKOW CTOMKOCTU
BbIK/KOYaTeNs [O/HKEH MpeBblwaTb MaKCMMaZlbHO BO3MOXHOE 3HayeHue TOK
TEPMMUYECKOIN CTONKOCTU MPU KOPOTKOM 3aMblKaHUN.
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3agaHue

MpoBepnTb  BblOPaHHbIA  BbIKNOYATENlb  BbICOKOTO  HANpPshKeHWs  Ha
ANHAMWUYECKYH YCTOMUYMBOCTb 1 TEPMUYECKYH CTOMKOCTb.

[MpoaHaM3MpoBaTh NPoLenaHHyo paboTy.

Heobxoanmble AaHHble ANs pacyéTa 6epyTca M3 npeablayLmx npakTUYecKmnx
paboT Ne8, Ne9, Ne10 1 Nel2.

Xopj ypoka:

BbIGpaHHbIiA BbIK/OUaTe b NPOBEPSIEM Ha AMHAMUYECKYH YCTOWYMBOCTb MO
YC/IOBUIO

'H.a.e 1y, (18)

A€ iy.a.8 - HOMUHAIbHBIN aMMAUTYAHbIA TOK BbIK/OYaTeNs, KA,
Iy - YAapHbIV TOK 3-X (ha3HOro KOPOTKOr0 3aMblKaHus, KA.
Y napHbIv TOK 3-X (Da3HOro KOPOTKOr0 3aMblKaHust i KA, onpeaensieTcs no

(hopmyre
iy=42m by m |«>, (19)

roe Ky - yaapHbld KOS@UUUEHT Npu TPEX(asHOM KOPOTKOM 3aMblKaHWW,
AN BO3AYLLHbIX NMMHWIA Bbile 1000 B npuHumaeTca 1,8.
BblGpaHHbIi BblKNOYaTE b NPOBEPSEM HA TEPMUYECKYH CTOMKOCTb M0
yC/I0BUIO
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2 ot>12,t

HTCh Aea -~ ~s np,

(20)

roe 1y.rc.e - HOMUHAIbHbBIA TOK TEPMUYECKOW CTOMKOCTM BbIKtOUaTeNs, KA;
trc.s - BPEMS AEMACTBUS HOMUHA/IBHOTO TOKA TEPMUYECKON CTOMKOCTH
BbIK/IOYaTeNs, C;
1, - yCcTaHOBMBLLUEECS 3HAYeHMe TOKa KOPOTKOro 3aMblKaHWS, paBHOE

TPEX®Ha3HOMY TOKY KOPOTKOIO 3amblKaHUA, KA,

tnp - NpuBeAEHHOE BPeMS KOPOTKOrO 3aMblKaHUSi OT BO3HWKHOBEHUS [0
OTK/OYEHUS1 (CyMMapHOoe Bpems cpabaTbiBaHWA 3alUUTbI), MPUHUMAEM
0,2 c.

lNprmep BbIMNOMHEHUA pacyéTa

HeobxoaumMble AaHHble NS pacyéTa 6epyTca 13 npeablayLmx npakTuyecKmnx
paboT N8, Ne9, Ne9 1 Nel2,

[nd  BO3OYLWHON KabenbHOW NMHWM  BbIOpaH BbIK/IKOYATENlb  BbICOKOIO
HanpskeHna BMI1-10-630-20 ¢ aneKTpoMarHMTHbIM npusogom M3-11.

Bbl6paHHbIiA BbIKNHOYaTE b NPOBEPSEM Ha AUHAMUYECKYHO YCTOMUYMBOCT.

Y fapHbIil TOK 3-X (0a3HOro KOPOTKOro 3aMblKaHWA

ly=42+18¢1,02=2,60 KA.

Ll.a.B =52 KA > 1y = 2,60 KA.

BbIKnouaTeNb AVHAMUYECKM YCTORUMB.
Bbi6paHHbIiA BbIK/OUaTEb MPOBEPSEM Ha TEPMUYECKYHD CTOMKOCTb
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1H.TC.B * trcy = 20 « 8 = 3200 KA? e C,

Il +thp = 1,02°m 0,2 = 0,21 KA® « C.

iH.TCB « tmc.B = 3200 KA?« ¢ ) Il « tnp = 0,21 KA’ m C.

BbIkntouaTesnib TepMUYECKN CTOMKUINA.

Mo pe3ynbTaTam pacyérta NpakTuyeckor paboTbl BbIOpaHHbIN 415 BO3LYLLHOM
KabeNbHON NIMHUKX  BbIK/OYaTeNlb  BbICOKONO HanpsbkeHuss BMI1-10-630-20 ¢
3NIEKTPOMArHMTHbIM  npmBogoM [M3-11 AMHAMWYECKM YCTOMYMB U TePMUYECKM
CTONKWIA.

KOHTpPO/IbHbIE BOMPOCHI

1. Tlo KakMM KpUTepusm MNpOBePSAOT BblOPaHHbIA  BbICOKOBOJIbTHbIN
BbIK/HOYaTe b?

2. Kak ocyllectBnsetcqd MpoBepka BbICOKOBO/IbTHOIO BbIK/OYATENA Ha
ANHAMUYECKON YyCTOMUNBOCTI?

3. Kak ocyllectBnsetcqd MpoBepka BbICOKOBO/IbTHOIO BbIK/IHOYATENA Ha

TEPMUNYECKYH CTOMKOCTb?
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MpakTnyeckasn pabota Nel4

Tema:PacueT 3a3eM/AOLLEN0 YCTPOICTBA 3/1IEKTPOYCTAaHOBOK
Llenu v 3aga4m ypoKa- 0CBOMTb pacyeT 3a3eM/IAI0LLEro YCTPOoMCTBa
3/1eKTPOYCTaHOBOK

Tun ypoKa-npakTUYecKoe 3aHATUE

MeTozbl 06yUYeHMA-PeNPOAYKTVBHBbI 1 NPO6/IEMHBINA

ObecrneyeHne 3aHATUS-: METOANYECKOE NOCOOME MO BbINOMHEHNIO
NabopaTopHbIX PaboT U NPAKTUYECKMX 3aHSATUIA, BbIUNCIUTENbHbIE CPEACTBA

Xopj ypoka:

PaccunTaTb 3a3emM/sitoLLee YCTPOMCTBO (3Y) B anekTpoycTaHoBKax (JY) ¢
N30/1MPOBaHHON HelTpasbto (H) — 3TO 3HAUNT:

— ONpeaennTb PacyeTHbIN TOK 3aMblKaHKs Ha 3eM/to (73) U CONpPOTUBEHNE 3Y
(J13);

— ONnpejennTb pacyeTHOe CONPOTUB/EHWE TPYHTA (Pp);

— BbIOpaTh 3M1EKTPOAbI U paccumTaTb UX COMPOTUB/IEHNE;

—  YTOYHUTb YNCNO BEPTUKA/IbHBIX 3/IEKTPOAOB U PA3MECTUTbL UX Ha MaHe.

MpuMeyaHme. Mpu UCNOMb30BaHNUM ECTECTBEHHbIX 3a3eM/EHNIA
R*R

Rv'R3

roe R,,, Rc — CONPOTUB/EHNE NCKYCCTBEHHbIX W €CTECTBEHHbIX 3a3eM/eHNin, OM.
ConpoTrBeHME 3a3eM/IEHMS XKeNe306eTOHHbIX (DYHAAMEHTOB 3AaHus, CBA3aHHbIX
MeXy Co001 MeTa/IIMYECKUMU KOHCTPYKLMAMU, OnpeaensieTca no gopmyne

Ry=fe,
raoe p =100 Om ¢ M (CYrnnHOK);
5 — nAoLwaab, OrpaHnyeHHas NepuMeTpoM 34aHus, M-,

Onpepgenenne 7, n [?,
B nto6oe Bpems roga cornacHo My 39
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250

R, =
3 f:‘!

rae J1; — conpoTmBIeHME 3a3eM/IAOLLEr0 ycTporcTBa, Om (He 60nee 10 Om);
73 — pacyeTHbIN TOK 3aMblKaHMA Ha 3eM/to, A (He 6onee 500 A).
PacueTHbI (EMKOCTHbI) TOK 3aMblKaHWSi Ha 3eM/t0 ONpeaenseTcs npUenXKeHHo
r_ Hu(35"+7,%)
® 350 ;
roe K, — HOMWHaNbHOE IMHeHoe HanpsXeHne ceTu, KB;

7<Kn, Lg, — ANMHA KabenbHbIX U BO3AYLLHbIX 3MEKTPUYECKU CBSA3AHHbIX NIMHUIA,
KM.

MNprvmeyaHne. B anekTpoyctaHoBkax ¢ IH fo 1 kB

125
R, <

(He 6onee 4 Om).
*3
[Mpn MOLWHOCTM UCTOYHMKA 10 100 KB-A — He 60nee 10 Om.
[0 37O e (hopMy/ie pacCUMTLIBAOT /?3, ecrin 3Y BbINOMHAETCA 06LLMM ANd
ceTeln 40 1 BblLLe 1kB.
[Mpun coBMeLeHNN 3Y pas3/IMYHbIX HaMPHXKeHUA NPUHUMaEeTCs P; HauMeHbLLee 13
TpebyeMblIx 3HaYeHWin (Tabnuua 22).
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OnpepneneHve p, rpyHTa
Pp — “ce3P»

rfe pp — pacyeTHoe yaenbHOe COnpoTUB/EHNE TPYHTa, OM * M;

yce3 — KO3(h(PMUMEHT Ce30HHOCTU, YUNUTbIBAIOLMIA MPOMEpP3aHMe U MPOCbIXaHue
TPYHTa,

Al ce3 = N(KnumaTu4yeckas 30Ha, BUA 3a3eMUTeNein), NPUHMMAaETCA No Tabnuue
23.

Bbl60p 1 pacyeT CONpPOTUBIEHWS 3/1EKTPO/0B

Bbi60p anekTpogos — no Tabnuue 25.

Mpr6AMKEHHO CONPOTUBIEHNE OLMHOYHOTO BEPTUKASIbHOTO 3a3eM/1eHNS
onpesenseTcs no opmyne

rs =0,3pp.

COoMpOTVB/IEHNE FOPU3OHTA/ILHOTO 3/1eKTpo/a (MooCkl) OnpeaenseTcs no

(hopmyre
0.4p

lg

roe L, — AMHa Nonocel, M;
b — wWwnprHa nonockbl, M; AN KPYrnoro ropnsoHTasibHoro 3asemnamtens b = 1,1 d\
t— rny6uHa 3anoXeHus, M.
r
R“ e B R :-.-.E.-.-‘
LT
OnpefeneHvie CONPOTMB/IEHNIA C YYETOM KO3PULIMEHTA NCNO/b30BaHUS.

roe /7 1 R, — conpoTuB/eHME BEPTUKAIbHOTO U FTOPU30HTa/IbHOIO 3/1EKTPOAOB C
YUYETOM KO3(D(PULIMEHTOB NCMONb30BaHNS, OM;
Tlg U T|; — KO3 (pMLMEHTBI UCNONb30BaHUS BEPTUKA/IbHOIO 1 TOPU30HTA/IbHOIO
3/1eKTPOLOB, onpeaenatoTcs no tabnuue 1.13.5:

F

r| = Y(tvun 3Y, Bug 3asemnutens, y, Y.),

e a — PacCTOsIHME MEXAY BEPTUKA/IbHbIMM 3a3eMUTENAMM, M;
L — A/IMHa BEPTUKANLHOTO 3a3eMNUTENS, M;
Y; — UNCNO BEPTUKANbHBIX 3a3eMUTENEN.

Heobxoanmoe conpoTuBeHNe BEPTUKa/bHbIX 3a3eM/IUTENEN C YHeTOM
COEANHUTE/IbHO MOMOCHI

91



YTOUYHEHMe Yyncna BEPTUKa/IbHbIX 3/1eKTPOA0B

Heobxo41moe 4ncno BepTUKaIbHbIX 3a3eMIMTeNelt ONpeaenseTcs cnefyowmnm
obpaszom:

Y'=,,° - (Npy UCNOb30BaHNMN ECTECTBEHHBIX 1 UCKYCCTBEHHbIX 3a3eMINTENEN);
Jul.

y=&8 (Mpu Ncnonb3oBaHMN TOSIbKO UCKYCCTBEHHbIX 3a3eMIUTENEN);
y=_5
8 R I-Il’
1B.yT
re T|B.yT— YTOYHEHHOEe 3HaYeHne KoapguLmeHTa NCnoib3oBaHNs BEPTUKa/IbHbIX
3a3eM/INTENEN.
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Tabnuua 22 Hanbonblume AonycTuMble 3HaYeHns /?, ansa 3-asHbiX ceTei

HanpsokeHve ceTy, KB PeXunm HelTpanu 73.H6, OM Bug 3y
110 v BbILLE 3H 0,5 3azemneHune
3...35 NH 10
0,66 2
0,38 r3H 4 3aHyneHue
n22 ]
0,66; 0,38; 0,22 WH 4 3azemeHue

Mpumeyanue. MNpu yaenbHOM 31eKTPUYECKOM CONPOTUBIEHUU rpyHTa 60/1ee 100 Om
M [OMYCKaeTCs YBeNM4YMBaTh YKasaHHble Bbille 3HavyeHns B 0,01p pas, Ho He 60nee
10-KpaTtHoro.

Tabnuua 23 KoaggpuumeHTbl ce30HHOCTU Kz

Knumatunueckas Bup 3a3emnutens
a JlONONHNTENbHbIE CBEAEHNS
30Ha BEPTUKAIbHbIA FOPU30HTANbHbII
1 2 3 4
I 19 58 ["nybunHa 3a/10)KeHNS BEPTU-
Ka/lbHbIX 3a3eMInTeNen ot
MOBEPXHOCTU 3eMN
N N 7 aa
I 1,7 4.0 ["ny6urHa 3a/10)KEHNS Fopu-
i 1,5 2,3 30HTa/IbHbIX 3a3eM/NTENEN
v 13 18 0.3..0.8 m

MpumeyaHue. 3oHa | meeT Hanbonee XONOAHbIN, IV — Tennblil KNumar,
p — YAeNbHOe CONPOTUB/IEHME FPYHTA, U3MEPEHO NPY HOPMaIbHOM BNXHOCTN, OM

* M, NPVYHUMaETCS Mo Tabnmue 24.

Tabnvua 24Y fienbLHoe ConpoTuBeHne rpyHTa (p)

"pyHT Top® FnnHa, UepHosem | CyrnvHok | KameHuctas | Cynecb | [lecok ¢
SEMIA noysa ranbKoit
cafoBast
p, OM e m 20 40 50 100 200 300 800
Tabnuua 25. PeKoMeHAyeMble 3/1eKTPObI
Bup anektpoga Pa3mepbl, MM L, m /, M
CTanbHON yronok 50 x50 x5 2,5..3
60 x 60 X 6
75x75%x8
Kpyrnas cTank 012..16 5...6 05..0,7
Tpyba cTanbHas 060 2,5
[Monoca ctanbHas 40x 4 PacueTHas
MpyTOK CTa/IbHOW 010...12

93




Tabnmua 26. 3Ha4eHNs Ko3ahMLMEHTOB NCNO/b30BaHNSA 3/1EKTPOJ0B

a
L JononHuTenbHble
\. 1 2 3 CBEeHNSA
B Mr VB Mr n« Mr
4 0,69 0,45 0,78 0,55 0,85 0,7 [Hucnutenb 4N KOH-
0,74 0,77 0,83 0,89 0,88 0,92 [TypHoro 3Y, a 3Hame-
6 0,62 0,4 0,73 0,48 0,8 0,64 |HaTeNb — ANA PAAHOTO
0,63 0,71 0,77 0,83 0,83 0,88
10 0,55 0,34 0,69 0,4 0,76 0,56
0,59 0,62 0,75 0,75 0,81 0,82
20 0,47 0,27 0,64 0,32 0,71 0,45
0,49 0,42 0,68 0,56 0,77 0,68
30 0,43 0,24 0,6 0,3 0,68 0,41
0,43 0,31 0,65 0,46 0,75 0,58
Mpumep 1
[aHo:
J1 xB=15x 12m
™ =20 kB
0nanCkn) -10 KM
Ky =0,4 kB
p =300 Om ¢ ™ (cyriech)
t=0,7m

Knumatnyeckuia panoH — IV
BepTukanbHbI aneKTpog — Yronok (75 x 75), L = 3 M
Bug 3Y — KOHTYpHOe Mopu3oHTa/IbHbIA 3n1eKTpog — rosoca (40 X 4 mm)

TpebyeTcs:

 ONpPefennTb  KOMWYECTBO  BEPTUKAbHLIX WU ANNHY  TOPU3OHTA/IbHBIX
3a3eMIMTeNei;

- MNOKa3aTtb pasmeLLeHne 3Y Ha nnaHe;

. ONnpefennTb (PaKTUYECKOe 3HayYeHre cConpoTmBeHmns 3Y.

PewueHue:
1. Onpep,enﬂeTCﬂ pacyeTHOe conpoTmBieHNe OAHOI0 BEPTUKa/IbHOI0 3/1eKTPOJa

rs = 0,3pK,, s = 0,3-300 -1,3 = 117 Om.
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Mo tabnuue 23 Kee>pn = I(BepT., IV) = 1,3.
2. Onpepgensetcs npefensHOe CONpPOTUBIEHNE COBMELLEHHOTO 3Y

[?31 <121 = = 6,25 Om (ana 13N BH);

r_"nan 35_20-35-10 _ 20 4.
350 350 ’
Tpebyemoe no HH /?1y2 < 4 Om Ha HH.
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MpuHUMaeTca R , =4 OM (HauMeHbLLee 13 ABYX).
Ho Tak Kak p > 100 OM * M, TO 414 pacyeta NPUHNMAETCA

4T50 - 41){( - 12 OM_

3. OnpepfenseTcs KOIMYECTBO BePTUKa/IbHbIX 3/1EKTPOAO0B:
* 6e3 y4yeTa 3KpaHMpoBaHNA (PacyeTHOE)

NE, A= Ay =27 Mpynnmaetcs Y, = 10;

* C YYETOM 3KPaHUPOBaHWS
v _Ke_10

ap =B 0,69 = 14,5, MpuHnmaetcs N, = 15.

Mo Tabnuue 26 Tlg = ~(Tun 3Y, BUA 3a3emneHns,—,Yg) -F (KOHTYpHOE, BepTUKa/ibHOe, 2, 10) =
0,69.

4. Pasmewaetrca 3Y Ha nnaHe (puc. 1.13.1) M YTOYHAKOTCA PacCTOSAHUS,
HaHOCATCA Ha nnaH. Tak KaK KOHTypHoe 3Y 3aknafblBaeTcA Ha PacCTOAHUN He
MeHee 1 M, TO A/IMHa NO NeEPUMeTpy

3aKafKu paBHa

Li=(A+2)m2+(5+2)e2=(15+2) 2+ (12+2)*2=62 M.

Torga paccTostHMe MeXay 3NeKTPoAaMu YTOUHSETCA C YH4EeTOM (DOPMbI 06bEKTa.
Mo yrnam yctaHaBnMBalOT MO O4HOMY BePTMKa/IbHOMY 3/1EKTPOAY, a OCTaBLUMecs —
MeXay HUMMN,

[ns paBHOMEPHOr 0 pacnpeaeneHns 3/1eKTpPoA0B OKOHYATENbHO NpUHMMaeTcs Ne=
16, Torpa

B’ 14, . A 17 . .,

4
= = = » Y. =
.:h 16
(eat £;1 —
E._'L—I‘. i 3m

i
!

d=15m

Puc. MNnaH 3Y
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On— - -35Mmat n 4,25 m,
Mg-\ 4 n4-1 4
rae af, — PacCTosHMe MeXAy 3/1eKTpohamMm No WMprHe 06bekTa, M;
aa — PacCcTosfHME MeXay 3N1eKTpoAamu Mo AnMHe 00beKTa, M;
MB — KO/IMYECTBO 3/1EKTPOAO0B NO LWNpnHe 00beKTa;
Ma — KOJINYECTBO 3/IEKTPOAOB MO0 AJ/INHE 00BbEKTA.
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[N yTouUHeHNs NpUHMMaeTcs cpefHee 3HavyeHe OTHOLLEHMA

Torpaa no Tabnuue 26 YyTOUHAKTCA KOIPPULNEHTbI MCMONb30BaHNA

Tls = F(KOHT.; 1,3; 16) = 0,56;
T|r = F(KoHT.; 1,3; 16) = 0,32.

5. ONpeaensoTcs YTOYHEHHbIE 3HAUYEHWSI CONPOTUBEHUIA BEPTUKA/bHbIX U
FOPU30HTA/IbHbIX 31eKTPOS0B

0y L OApgy TEE
R‘ i L"T[, pK:mrlg bt - 62!'},32 300 Lg]gd.I}[ﬂ'}uT'? =54,2 Om.

Mo Tabnuue 24 Keesr = F(IV) = 1,8.
[

M= L' =13,1 Owm.
N,

6. OnpepenseTcs hakTMyeckoe conpoTueneHve 3y

R t /OB/OF _ 13!1-5412 = 10,6 OM,
- and, 13,1+
54,2
7(10,6) <7(12),

cnepoBartesnibHO, 3Y 3(h(heKTUBHO.

OTBeT: 3Y 00beKTa COCTOUT U3:
M=16;
=3 M; 75X 75 mm;
an~4,25wm; ag = 3,5 wm;
L, - 62 M; nonoca — 40 X 4 mm; Rz, = 10,6 Om.

Mpumep 2
[aHo:
b[||-| =5 KM
bs = 5 KM

Tr1-10/0,23 kB

p =200 OM ¢ M (TPYHT — LLe6EHb)
AxB=15x12m

/=05m

Bug 3Y — psgHoe
Knumatnyeckasa 3oHa — |
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BepTukanbHbIi anektpog — cTaib 0 16, L -5m
[TOpU30HTa/IbHLI — nosoca cTasibHas 40 X 4 MM

TpebyeTcs:
- ONpeaennTb KONMYECTBO BEPTUKASIbHBIX 3N1eKTPoA0B (Y;) U ANMHY
rOPU30HTa/IbHO MOOCHI;

« ONPefennTb PaKTUUECKOE 77y,
« pa3mecTuTb 3Y Ha nnaHe.
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PelleHne:
1. OnpepgensieTca pacyeTHOE CONPOTUBIIEHME OHOIO BEPTUKa/IbHOIO 3/1eKTpoda
rs = 0,3pKcesB=0,3200+1,9=114 Om.
Mo Tabnuue 24 Ke = M(30Ha 1) = 1,9;
Ace3r ="(30Ha l) = 5,8.

2. OnpepenseTcsa pacyeTHOE CONPOTMB/IEHNE COBMELLEHHbIX 3Y NoACTaHUUK
125 125
[?3y< y™ =yp = 24,5 Owm;

[.(354n +7.) 10(35-5 +5) ,
3 350 350 ’

1?7,y = 8 OM; onga ceTn HH, HO gonycT1Moe Npw faHHOM rpyHTe onpejensaeTcs
Ray.non = T?3y2 * 0,01p = 8 « 0,01 -200= 160m.

CnepoBaTenbHo, A4N1s pacyeTa NpuHMMaeTcst Ry = 16 Owm.

3. OnpepgensieTca KOMMYeCTBO BEPTUKA/IbHBIX 3/1eKTPOL0B PacUeTHOE:
« 6e3 y4yeTa 3KpaHNPOBaHNA

N, =t =71, N =8;

* C YYETOM

N,,=—= = 13,3, npuHumaetca JT;

Mo Tabnuue 26 T]s = *(psaaHoe; 1,8) =
0.6.

il
Tak Kak 7 =1, Toa
MuHUManbHOE paccTosHUe 0T 06bekTa — 1 M.

MpymeyaHwne. MNpy NPsAMOI NPOKNaAKe NONYUYNTCS 60/bLLAs MPOTSHKEHHOCTb MO
TEPPUTOPUK, YTO HeLenecoobpasHo.

Ly=a(Ny,-1)=5-(14-1)=65wm,

4]

AxB=15=12m

b Ny= 16 [,=65M ]
Lgy=5M R,=1270m
a=5m

=05

| ™




rls = /"(psiaHoe; 1,14) = 0,54; T =
I’(psigHoe; 1,14) = 0,54.

2-65°

= 2L 0.4 __ 265
17,6107 0,5

K= P B = 550,50

.200.5,81g =79 Ow,

5. OnpeaenstoTcs YTOYHEHHble 3HAYEHWS| COMPOTMBMEHWUI BEPTUKaNbHBIX U
FOPU30OHTA/IbHbIX 3/1EKTPOAO0B

Mo Tabnuue 26

TaK KaK BEPTUKa/IbHbIN 3N1eKTpo Kpyr/bld, Tob =11+ 16 = 17,6 Mm.

15,1-79
=12,7 Owm.
Ryt Re+R, 151 +7

6. Onpefensetca (hakTU4ecKoe CONPOTUBIIEHNE 3Y

(16 Om) /?3y.mon > [?3y.th (12,7 Om), cnefosatenibHo, 3Y 6yaeT adheKTUBHbLIM.

OTeeT: 3Y TI1-10/0,23 cocTonT 13 14 BepTUKa/IbHbIX 3N1eKTPogoB L, =5 M, d = 16 mm; L,, = 65 M,
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40 x 4 MM, Ray = 12,7 Owm.

Tabnuua 27. HgneuayanbHble 3a4aHns

- TN — | IpyHT, p, |AXB, M| /;m | Bug |Knuwm. VickyccTaeHHbIe
CE N30, km r ) O m M 3y | 30ma 3a3eMnunTenu,
= P”; KB pasMmep, Mm
0
/Bn £k B r
1 2 3 4 5 6 7 9 10 11
35 Mecok
1 15 5 0.4 800 18x8 | 05 K v N
20 Cynecb
2 20 —_ 0.4 300 15x10 | 0,6 P 1l yronok 50 | Monoca
3 . 3 K) LLle6eHb 10x8 | 07 K I X50x5£| 40x4
0,4 200 =25M
6 CyrnmHok
4 5 1 12x10 | 0,7 P |
0.4 100 X
5 3 _ | 3 ”epgg3e“” 10xi0 | 06 | K | I
354 E Kpyrnas Mpy
6 — | s TR& 1 18x10 | 05 | p | I |crans </=|ToKd=
0,65 40 ~ 10
20 Topth 12£=5m
7 15 1 P 16x8 | 05 | k | IV
0,65 20
10 Mecok
: py
6 Cynecb yronok 60
9 6 — 12 x 8 0,7 K i TOK d=
0,65 300 X 60 X 6 12
3 LLle6eHb £=3Mm
10 —_ 2 0.65 200 10x9 0,7 p I
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MpogomkeHue Tabn. 27

1 2 3 4 5 6 7 9 10 n
CtanbHon
MpyTOK
1 - . 35 Cyrlfév(leOK 20x10 | 06 | |yronok 60 <‘/’3’ o
0,23 X60x6E| <~
12 10 5 20 [Heprosem | 1o 15 | 05 |
0,23 50 Toy6a
10 [MnHa
13 10 — | 003 10 15x8 | 05 I | craneras | Monoca
6 Topd </=60 L =| 40x4
14 — 6 12x6 | 0,6
0.23 20 X i 25M
3 IMecok
1 2 — 10x 1 7
5 0.3 800 0x10 | 0, \Y;
16 | w— | 10| 20 | Cymect | g 12 07 IV
0.4 300 CtanbHon
10 LLle6eHb
75x8 | 40x4
18 5 o 6 CyrnnHok 10x8 | 05 I X 75X 0x
0.4 100 L=3m
19 | — |25 | 3 |HepHosem| 15 101 05 |
0.4 50
20 15 4 20 Fanra | e 10| 06 |
0,65 40
21 9 1 10 Topd | 108 | 07 I\v | Kpyrnas
0,65 20 cTans d= || IPYTOK
</[=12
22 4 2 6 Mecok | 1ev10 | 07 M 15L=6m
0.65 800
3 Cynecb
23 1 2 065 200 12x8 | 0,6 I
24 | 5 5 10 1 webee | 4o 1o | 05 || Kpyrnas
0,23 200 ctans |lMonoca
CyrnvnHokK _ _
25 | 3 3 6 y 12x10 | 05 | |</Fl6£=| 40x4
0,23 100 E

IMpumeyaHne. K — KOHTYpHOe, P — pagHoe.
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[NpakTnyeckas pabota Ne 15
Tema:PacueT MoSTHME3AWNTbI

Tun ypoKa-npakTUYecKoe 3aHATNE

MeTo/bl 00yUeHNA-PeNPOAYKTUBHbIN 1 NPO6/IEMHbI

ObecneyeHme 3aHATUSA-: METOANYECKOE NOCOOME NO BbIMOMHEHWNIO
NabopaTopHbIX PaboT U NPaKTUYECKUX 3aHSTUM, BbIMUCAUTENbHbIE

CpeacTBa

Xopj ypoka

PaccunTaTb MOMIHME3ALMTY — 3TO 3HAUYUT ONPEAENTb TUM 3aLMnThI,
ee 30HY 1 napameTpbl (Tabnmuya 1.14.1).

Mo TMny MosHMe3awmTa (M/3) MOXeT ObITb CNefyHoLLei:

— O[JHOCTEPXXHEBOWA;

— [ABYXCTep)XHeBOI OAMHAKOBOW UM Pa3HOM BbICOTHI;

— MHOrOKpaTHOW CTePXXHEBOWA;

— OAMHOYHOW TPOCOBOWA;

— MHOroKpaTHoW TPOCOBOA.

Mo cTeneHN HaAEXHOCTN 3alUTbl Pa3INYaKoT [Ba TUMA 30H:

A — cTeneHb HageXXHoCTU 3awmnTbl > 99,5 %;

B — cTeneHb HageXXHOCTM 3awmThl 95... 99,5 %.

MapameTpamy MOJHME3ALNTbI ABNAKOTCS:

A — Mo/1Has BbICOTa CTEPXKHEBOIO MOJIHMEOTBOAA, M;

J1o — BbICOTA BePLUMHbI KOHYCa CTEPXXHEBOI0 MO/THAEOTBOAA, M;

hy — BbICOTA 3aLLMLLAEMOr0 COOPYXXEHWS, M;

iy — BbICOTA CTEPXXHEBOIO MOJTHUENPUEMHMKA, M;

N, — aKTUBHasA BbICOTA MOJIHMEOTBOAA, M;

ro, 'r — pagunycol 3aLmMTbl HA YPOBHE 3eM/I1 U Ha BbICOTe
3aLMLLAEMOr0 COOPY)XKEHNSA, M;
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A. — BbICOTa CpefiHein YyacTn ABOMHOIO CTPEXXHEBOrO MOJTHMEOTBOAA,
M,

2r¢, 2ry — LWWMPUHA CPefHei YacTy 30HbI IBOMHOI0 CTEPXKHEBOIO
MOJIHMEOTBO/A Ha YPOBHE 3eM/IN U Ha BbICOTE 3aLLMLLAEMOro 00bEKTa, M;

a — Yrof 3aluTbl (Mexxay BepTUKabio 1 06pasytoLeit), rpag;

L — paccTosiHue Mexay ABYMSA CTepXXHeBbIMU MOIHMEOTBOAAMM, M;

a — [/IMHa NposieTa MexXay ornopamu Tpoca, M;

Aol — BbICOTa ONopbI TPOCA, M;

My + Iy — LUMPWHA 30HbI TPOCOBOIO MO/IHAEOTBO/A HA YPOBHE
3aLMLLAEMOr0 COOPYXKEHNA, M;

a + 2r — AJIMHa 30Hbl ABOMHOI0 TPOCOBOI0 MOJIHMEOTBO/AA Ha
YPOBHe 3aLlMLLEaEMOr0 COOPY>KEHUS, M;

a + 2r, — [1Ha 30Hbl JBOINHOr0 TPOCOBOI0 MOJIH/EOTBOAA Ha YPOBHE
3eM/n, M.

OXnpgaemoe KONMYeCTBO nopaxeHund (7V) MoONMHMER B rof
MPOM3BOAMTCA NO (hopmy/iam:

— [ANa coCcpefoTOYEHHbIX 3[aHWI 1N COOPYXKEHMI (AbIMOBbLIE TPYOBLI,
BbILLKM, GaLLHN)

N0=9TrA’n10"°,
roe hy — HanbosbLIas BbICOTa 34aHNSA U COOPYXKEHNS, M;
N — CpeAHerofoBoe 4MCMO YAapoB MOMHMM B 1 KM® 3eMHOI
MOBEPXHOCTN B MECTe HaxXOXAeHWS 3L4aHUA WU COOPYXeHus (T. e.
yienbHaA MMOTHOCTb YAapoB MOMHWM B 3emto), 1/(km? rog),
onpeaenseTcs no Tabnuue 1.14.2;
—  [ANA 3[aHUIA 1 COOPY>KEHWNIA MPAMOYTO/IbHOW (hOPMbI

W = [(5 + 6/1( 1+ 6A,) - 7,717 ]n « 10",
rae J1n B — anvHa v WwWypuHa 3gaHnsa Unn coOopy>KeHus, M.

[MprMeyaHue. Ecnu 3gaHne N COOpY>KeHUE UMEKOT CNOXKHYHO
KOH(Mrypaumio, 70 J1 u B — 3T0 CTOPOHbI NPAMOYTO/IbHMKA, B KOTOPbIA
BMWCLIBAETCA Ha N/aHe 3alyLlaeMblii OObEKT.
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3oHa A 3oHa b
1 2
O,D,I/IHOquIe CTepP>XHEBbLIE MO/THUEOTBOAbI
M %=0,92ii
1i"=0,8511 ro=1,5/r,=1,5(1-1,1iy)
ro =(1,1—20)it r, =(1,1-2-10 *)(i1-1,211,)

Abl 0ANHAKOBOW BbICOThI

[BOVHbIe CTePXXHEBbIE MO/THUEOTBO/E < I

I_Ipl/I = A>
vV _ My
Fexe "o
Mpnh <L <20 Mpwn h<L 6h
Ne=N¢-(0,17+310-*71X"-11) "c="0 M=io-0,14(E-if) fc=ry
Fex =fo(Pe-Xx)N- nex “To(fc TA)T~ “c

Mpu 21 < L < 4i4 =N17-(0,17+310"11) (E-1)
Fe=ro[1-"(£-2/1)]

ACX ~ (“c ~ )

Mpu L > 4i

Mpu L > 61
MoHVeOTBObI paccMaTpuBaTh Kak OAMHOYHbIE

MonHVeoTBObI paccMaTpuBaTh Kak OAMHOYHbIE

,ﬂ,BOVIHbIe CTEP>XXHEBbLIE MOI'IHVIGOTEBO'D'IDI PasHOW BbICOTbI

FabapuTHble pasMepbl TOpLEBbIX o6nacTeii 3ok 2L Th! V101, 102, T'ob 10z, 1, Tz ONPeAeNAtoTCH

YKHEBbIX MOJTHE0TBO/0B.
KaK 151 OAUHOYHbIX CTep? abapuTHble pa3mepsb:;

bl 3aLLMTbI ONpeaensoTcs nNo hopmynam
BHYTPeHHeR 061acTu 30Hb I = 0,5(ro; +rgy)

Al\/’|c1+|7lcz) , rX:(ﬁ C'l\/'lx)'/\'.

A=0,5
3 . . 2 . ||C
HaueHUA Vic| N ic2 ONPeAenaoTes Kak ANA ABOL| v crepykHeBbIX MOHMEOTBOAOB OANHAKOBO
BBIC o1

MHOTOKpaTHblE CTEPXHEBbIE 110 He0TBO!
30Ha 3alLNTBI CTPOUTCS NOCPEACTBOM NMOMAPHO Eg3qry,x coceHINX CTEPKHEBBIX MONHIEOTBOAOB.
OCHOBHbIM YC/I0BUEM 3ALLMLLEHHOCTU OAHOTO b1y pack oKX 06LEKTOB BLICOTON C HagekHO-

CTbIO 30H A nnn FE ABASETCS TeX >0
OJZIMHOYHbIE TPOCOBbIE MC

> - 3/THNEOTBOADI
Vo = 0,85i4 11n=0,92i ro = 1,70 r,=1,7(-1,1iy)

ro =(1,35-25 10"*i4)
M = (1,35 - 25 « 10™ i#)(if -1,2hy)

[IBOVHbIEe TPOCOBbIE MO/THMEOTBO/bI

| 0AMHAKOBbI BbICOTbI

Mpwn L
Mol




MpogomkeHne Tabn. 28

1 2
Mpn N1 <£ < 2]1 Mpuh<L <6/
A="-(0,14+510-A)(Z-A) A; =AQ-0,12(£-A)
Uho‘hx) r,_o.ﬂ.'A,)
T 2(AcA) 2VM
'c="0 ©=To
'ex ="0("cx)N b =ro(A-Ay)-jI-
"c

[1BOViHble TPOCOBbIe MO/THNEOTBO/bI PAa3HO BbICOTbI

3HadeHuns Aoi, A02, roi, IM)2> M2 no opmynam 0AMHOUYHbIX TOPOCOBbIX MOJTHUE-
0TBOAO0B. [117 onpefeneHns pasMepoB e U A¢ UCMO/b3YHTCA (DOPMY/bl
=0.5(ro1 + ro2); Ac = (Ag + Aco).
3HaueHnsa Aci, Ac2, Ty, T'ex BBIMUCNSAKOTCS MO Bblle NPMBEAEHHBIM (hOpMy/am ABONHOIO

TPOCOBOr0 MOMIHNEOTBO/A

Ay

i S -"_".\'

T
-

Tabmua 1.14.2. 3aBUcnMocTb N = F(/¢p)

SRS TRT TR T i r s

Icp, u/rog 10...20 21...40 41...60

I
1
(]
EECAFRT J'H.’.-’HrrI'.I'IHHH
|
i
|
I

iy

I
I
I
|
|
1 2 4 |
[
I

1/(KM2-FO,CI,)

101w
lcp, ulrop, 61...80 81...100 6onee i

55 7 8,5

1/(KM2 rog)

. 30Ha OAMHOYHOI O CTEPXKHEBOIO

MOOHIAANTRNANA
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MpumeyaHme. to, — cpegHerofoBas NPoLOMKMTENBbHOCTb FPo3, Y/rod. Onpegensercs

Nno KapTam, COCTaB/IEHHbIM Ha OCHOBaHWN METEOCBOAOK 3a 10 neT.
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FAFETEIEr]

JH'H';"IFIJ
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C
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o
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Xof paboThbl

[aHo:
_A=50mMh,=20MB=20Mn-61/(km' rog) Tun MOHME3ALLINTbI —
OZLHOCTpeXxHeBas

TpebyeTcs:
. OMpeaennTb NapameTpbl 30H MO/THNE3ALMTLI U N306pasnTb UX;
- OnpefennTb rabapuTHbIE pa3mMepbl 3aLLMLLAEMOI0 00bEKTE;
- OnpefennTb BO3MOXHYH MOPaXaemMoCTb 06bEKTA.

PeLueHwme:
1. Mo hopmynam (Tabnmua 1.14.1) and oAMHOYHOIO CTEPXXHEBOrO0 MO/IHMEOTBOAA
onpesensaTca napamMeTpbl MOIHME3aWUTbI (M/3) NS 30H.
B macluTtabe n3obpaxarorcs 30H6l A n b (puc. 1.14.8).
30Ha A:
A,=0,85A=0,8550=42,5wm;
ro=(1,1-2- 10~>* A) A= (1,1 - 2 « 10-* » 50) * 50 = 50 m;
e = (1,1-2* 10°A)(A-1,2A,) = (1,1-2- 10~° « 50) » (50- 1,2 * 50) = 26 M;
Ay=A-A0=50-425=75wm;
amtg;—“zarctg =49,6°.

A,=A-A,=50-20=30wm;

30Ha b:
A0=0,92 A=0,92 50 =46 wm;
ro= (1,5 A) =1,5-50 = 75 m:
=15 (A-1,1 A)— 1,5+ (50- 1,1 -20) = 42 m:;

Ay=A-A0=50-46=4 wm;
A, = A-A, =50-20 = 30m;

a® = arctg-- = arctg"—4: 58°.
coscS(A) = €0s22,6° = 0,92;

AW = o/)cos<p®™) = 2-26 0,92 = 48 Mm;

B 20

(2= .../ 18
<p 2R 2.26

1 OnpegensoTcsa rabapuTHble pa3Mepbl 3alMLLaeMoro 06beKTa B KaXK/40i 30He
MOSTHMe3awm- D
Tbl. 19 3TOr0 Ha PacCTOAHUM — OT CPeAHEN TMHUW NapaifesibHO NPOBOANUTCS TMHNS
[0 nepece

YEHMSA C OKPY>KHOCTHHO Ty (purc. 1.14.8).
3oHa A:
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AxXxBXxH=48x20x 20 M.
30Ha b:

<p® = arcsin = arcsin 212 = 13,8°;

cos <p® = cos 13,8° = 0,97;
Nn® = 2rCcosq> =2-42-0,97 = 81,6 m. MpuHumaeTcs A = 81 m.

A * B x //=81 x20x20m.
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-
1] 5
n_ =496
o= 58°
=
- | =
. 1| =
H -
= = i = ""I"'
=] . = [l
r | E e [ icl=
N g I ==
L]
E—-'r.‘? = I
AP RFdT P ad P dd Pl F e A Rdrrrd Feri s Fradr Frerse i

| — 6 ; I

rg =75M

= 500M

i ———— e a

30HbI 3aLLUNTbl 0ANHOYHOIO CTENXXHEBOI0 MO/IHMeoTBoAa. h =50 m

3.0npenensieTcs BO3MOXHasi MOPaKaeMoCTb 3aLlMLLaeMOro 06beKTa B 30Hax Npu
OTCYTCTBUM MOMHME3ALLNTBI.

Y5 =[5+ 6A)N"+61)-7,70"n 10° =
= [(20 + 6-20)(48 + 6-20)-7,7-20%]-610"° =12,310 nopaxeHwuii.

= [(B + 6N15.)(N® + 6/17) - 7,71> >10-* =
=[(20 + 6 m20)(81 + 6 ¢ 20) - 7,7+20° ] + 6 m 1 O’° = 15 « 10" nopaxeHwuii.
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B 30He MOHME3aLLMThI B KOMMYECTBO NOPaXKEHWIA B rof, 60/bLLE.
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OTBeT: NapameTpbl 30H MOSTHNE3aLLMTbI YKa3aHbl Ha puC.
N5 30HbI A: A X 22 X // = 48 x 20 x 20 M; NA = 12,3 « 10”2 nopaxeHwi.
N5 30Hb1 B: A X B x H =81 x 20 x 20 M; Ng = 12,3 » 10 nopaxeHwuii.

Tabnuua 29 ViHameuayanbHble 3afaHus

BapvaHT | Tun m/3 | 30Ha M B, M M Jir, M L, M a,Mm | 1cp, u/rog
1 2 3 4 5 6 7 8 9 10
1 1C A 20 15 40 — — — 110
2 2C b 20 20 50 50 50 60 100
3 2C A 20 20 30 50 40 — 20
4 1T b 15 — 32 - 40 — 30
5 2T A 15 — 32 32 20 40 40
6 2T b 15 — 32 22 25 30 90
7 1C b 20 15 40 — — 80
8 2C A 10 12 45 25 50 — 50
9 2C A 10 12 30 30 45 — 60
10 1T A 8 22 — 30 — 70
11 2T b 8 — 22 27 30 45 110
12 2T b 8 — 17 17 30 35 70
13 1C A 12 10 35 — — — 100
14 2C b 15 15 50 50 35 — 60
15 2C b 15 15 50 40 40 20
16 1T A 16 — 27 — 40 — 50
17 2T A 12 — 22 27 35 20 30
18 2T b 12 — 27 27 35 25 80
19 1C A 25 30 60 — — — 40
20 2C b 16 20 50 40 50 a 90
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MpogomkeHne Tabn. 29

1 2 3 4 5 6 7 8 9 10
21 2C A 16 20 50 50 40 — 90
22 1T A 12 — 27 — 30 — 40
23 2T b 8 — 17 22 25 30 80
24 2T B 8 — 27 27 25 20 30
25 1C A 15 20 50 — — — 50
26 2C B 16 12 40 40 50 — 20
27 2C B 12 16 40 30 50 — 60
28 1T A 16 — 27 — 60 — 100
29 1C B 20 20 50 — — — 80
30 2T A 10 — 22 22 25 40 90

[NprmeyaHwe.

L — paccTosiHue Mexay ABYMSA CTPEXHEBbIMU MOIHMEOTBOAaMM (414 Tuna M/3
2C) nnn paccTosiH1e Mexy ornopamu TpocoBOro MosiHnMeoTsoda (ana m/3 Tuna T);
a — [/IMHa nposieTa mexay onopamu Tpoca (414 m/3 Tuna 2T);

N|, hi — BbicoTa onop (gna m/3 Tnna T);

1C — oanHOYHas cTep>kHeBas M/3;

2C — [BOMHas CTep)KHeBas M/3;

1T — oAnHOYHas TpocoBas M/3;

2T — [BOWHas TpocoBasi M/3;

B KaXkfom BapuaHTe TpebyeTcs:

- ONpeaenunTb NapaMeTpbl 30HbI M/3 1 N306pasnTb ee;

- OnpefennTb HanbonbLUMe rabapuTHble pasmepbl 3aLLMLLaemMoro 06bLeKTa;
- OnpefesiMTb BO3MOXHYHO MOPaXXaeMoCTb 00bEKTA.
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JTabopaTopHas pab6oTa Ne 6-8 «MOHTaX 3/IEKTPONPOBOAKN B XXNMOW KBApPTUPE»
Llenb paboThbl:

1. 3anucartb TeEXHMYECKNE XapaKTepUCTUKM PO3ETOK, BbIK/HOUATENEN, NlaMIOYEK.
2. Cobpatb cxeMy COrfiacHO pucyHka
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JlabopaTopHas pa6oTta Ne 6-8 «MOHTaX 3/1EKTPOMNPOBOAKMN B XXW/T0M KBAPTUPE

Llenb paboThbl:
1. 3anucatb TEXHUYECKME XapaKTePUCTUKN PO3eTOK, BbIK/KOYaTes e, nammno-
Yek.
2. Cobpatb CXemMy COriacHO pUCyHKa

G O O T Tk ALK [

it B8’ T ol

|
|
|
|
i :. 1 : il aa —1:—1-
e " D @i 1 = :
= | o “a- —
:_":.-"r THIATTHE ‘ ‘ -—E-—’ ! L II ]:_IT | ‘{ [--I
. E | e
|

Kopalns s\ ot pEr >t )

YomEMEnT Y e TR W o pof e KT

TeopeTnyeckKada 4acTb:

B KaXk[0/i KOMHaTe yCTaHaBNMBaeTCA CoeAMHNTE/IbHAs KOpobKa. K Hell nogsoasT-
ca nposoga (Kabens) ot WmTKa 1 6epéTca afeKTponuTaHme ¢ O4HOro U3 aBToMa-
TOB Ha HEM. Takue CoeanHUTENIbHbIE KOPOOKM ABNAKOTCA MECTaMM KOMMYTaL,Mm
BCEX CMUMOBbIX NPOBOAOB 3MIEKTPONPOBOAKM (OT BbIKNtOYATENEN, CBETU/IbHMUKOB,
PO3ETOK, KOHANLIMOHEPOB 1 T.[.), YTO pacrosiaraloTcs B JaHHO KOMHaTe.

B coemHUTENbHON KOPOOKe nMmeeTcs (pasa (NpoBoj KpacHOro UgeTa) 1 Hofb (Cu-
Hero uBeTa , KOTOpble NPUXOAAT OT WMTKA. BepéTca hasHblii NPOBOA U K HEMY
nofcoenHseTca 06LLMIA NPoBOA (TakxKe 6e/10ro LBeTa) MAYLLMIA K BbIK/IHOUATENHO.
B pa3oMKHYTOM MOMOXeHWM BbIK/IKOUaTeNs asa NpocTo CUAUT Ha 06LLEN KneMme
M KOET, MOoKa HaXkaTveM Ha KnasuLuy (KnaBuLKn) NogaayT eé Ha NpoBoj, YTO Co-
eIHEeH € ofHOW 13 namn. NpoBoaa, nayLime K CBETUIbLHUKY (1amnam) o603Haue-
Hbl 3e/1EHbIM LIBETOM. B COCTOAHMM OTKNKOYEHHOIO BbIK/IOUATENA 3TN MPOBOJA
06eCTOYEHbI.

MopsiioK BbIMOMHEHMS 3/IEKTPUYECKOI0 MOHTaXa:

o CHATb 3alMTHbIE 060104KM C annapaTypbl, KOTopas 6yaeT UCNOMb30BaThLCS B
cobupaemoii cxeme.

e CHSTb KpbILWKKX C pacnpeaennTenbHbIX KOPOOOK 1 KOPOOOB.

e  BbINOMHUTb 3NEKTPUYECKNIA MOHTAXK CXEMBbI.

e YCTaHOBUTb KPbILIKW Ha pacnpeenmTenbHble KOPOOKM 1 KOpooba.
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 3akKpbITb annapartypy 3awMTHbIMW 060/104KaMKn. Tam, rae 3T0 NPefyCMOTPEHO,
3aKpenuTb 3aLMTHbIE 060/104KN BUHTAMN.

e YCTaHOBUTbL aBTOMAaTMYeCKMe BbikovaTenn n Y30 Ha naHenn B BbIK/THOYEHHOE
COCTOSIHMeE.

* [logatb NUTaHME Ha CXemy.

o [loaKnoUnTb Harpy3Ky 1 NpoBepuTb PaboTy PO3ETOK M NlAMMNOYEK.

*  BbIKIOUnTL CXEMY.

CoCTaBWTb OTYET U CAleN1aThb 3aK/OUEHME 0 NPOo/eIaHHON paboTe.
KOHTPO/IbHbIE BOMPOChI:

1. Kakasa BennumnHa HanpsaXxeHusa B XXUIom gome?
2. CKONbKO NpoBOA0B NOACOEAMHAOTCA B PO3ETKE N NoYvemy?
3. [lna yero yctaHaB/IMBAKTCA pacnpefenunTe/ibHble KOPobKn?
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MeToamnyeckme peKoMeHAaLMM M0 NPOBEAEHWNIO NabopaTOPHO-MPaKTUYECKMX 3aHAT N
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MeToamnyeckme peKoMeHAaLMM M0 NPOBEAEHWNIO NabopaTOPHO-MPaKTUYECKMX 3aHAT N
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