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Beenenue
Pabouass mnporpamma aucuMiuiiHbl «TeXHHKAa BBICOKMX HAaNpPSLKEHHI
IpeaIHa3HaYeHa VTS peanu3anuu ®denepanabHOro roCyJapCTBEHHOIO
oOpa3oBaTenpHOTO CTaHAapTa BbIcmiero oOpa3oBanus (manee OI'OC BO) mo
HarpaBiaeHuo noArotoBku 13.03.02 «DnekTpo3HepreTuka M 3JIEKTPOTEXHUKa» H

SIBJIIETCSI €IMHOM I BceX (DOPM B CPOKOB OOYUICHHUSI.

2 IlepeyeHb IUIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs MO IMCUHUILINHE,
COOTHECEHHBIX C IVIAHUPYEMBIMHU pe3yJabTATAMHU 0CBOEHHSI 00pa30BaTeIbHOM

NporpaMMmbl

Tabnuna 1 — [lepedensb MIaHUPYEMbIX pPe3yJbTaTOB 00YUEHUS IO TUCHUTIIIUHE

Kox HaunmenoBanue Buj gesiteibHOCTH Iliianupyembie Yposenn
KOMIIeTeHIT KOMIIeTeHIIUH " pe3yJbTaThl OCBOCHMA
70 npogeccHoHAIbHbIE KOMIIETeHI|
3aaa4u 10
1IK-3 CHOCOOHOCTBIO IIpoexmmo- [Toporossrit
MIPUHUMATh KOHCIMPYKMOPCKAs 3HaTh:
ydactue B | JesmensHochib: — TpeboBaHUS,
NPOEKTUPOBAHUM | c6op 1 aHamH3 peIbsBIsEMbIC K
00BEKTOB JAHHBIX st YCIIOBUSIM
HE)O(l)eCCI/IOHaJH)H IPOCKTHPOBAHH AKCILTyaTaluu }
Off NIEATENBHOCTH | . M30JISILMY JTUHUH
B COOTBETCTBHUHM C | _ nposeienme | >1EKTPONEPENay 1
TEXHUUYECKUM 0GOCHOBAHIS anmnaparos,
3ajlaHneM " IIPOEKTHBIX PacyeTOB; 06ecneq1/1i3 AIOTIAX MX
HOPMaTHUBHO- Oe3aBapuiiHyIO
TEXHUYECKON pabory;
JIOKYMEHTALUEM, — (Qusnueckue
coOmronas MIPOLIECCHI
pa3nyHbIe AIIEKTPUYECKOTO
TEXHUYECKUE, po0os B pa3IMyuHbIX
sHeprodhPexTuBH cpenax;
bIC H — COBpPEMEHHEIE
9KOJOTHYCCKHUEC METOJIbI
TpeOOBaHHs npopUIAKTHIECKOTO
KOHTPOJISI COCTOSIHUS
W30JISLMY;
yMeTh:
— UCIOJB30BaTh
METO/Ibl aHAJIN3A,
MOJIETTUPOBaHUS U
pacueToB peXUMOB
CJIOXKHBIX CHCTEM,
U3JIeIIUI, YCTPOMCTB
1 YCTaHOBOK




AIEKTPOIHEPreTHUECK
oro u
ANEKTPOTEXHUYECKOT
0 Ha3HauEHUs C
HCII0JIb30BaHUEM
COBPEMEHHBIX
KOMITbIOTEPHBIX
TEXHOJIOTUH U
CIIELUATIM3UPOBAHHBI
X MpOrpamm;
BJIA/IETh:

- HaBBIKaMU pabOTHI
co CIIPaBOYHOMU
JUTEPaTypou u
HOPMaTHUBHO—
TEXHUUYECKUMU
MaTepualamu;

3HaTh:

— TpeboBaHUS,
IpEebsBIsSEMbIE K
YCIIOBUSIM
HKCIUTyaTallH
W30JISILUY JTUHUN
3JIEKTpONepeaayu U
anmnaparos,
o0ecrneynBaroIuX ux
Oe3aBapuiiHyIO
pabory;

— (usnueckue
MIPOLIECCHI
AIIEKTPUYECKOTO
po0os B pa3IMuHbIX
cpenax;

— COBPEMEHHbIE
METO/IbI
npopUIAKTHIECKOTO
KOHTPOJISI COCTOSIHUS
W30JISLMY;

yMeTh:

— UCIOJB30BaTh
METO/Ibl aHAJIN3A,
MOJIETTUPOBaHUS U
pacueToB peXUMOB
CJIOXKHBIX CHCTEM,
U3JIe]IUI, YCTPOMCTB
U YCTaHOBOK
AIIEKTPO3HEPTETUYECK
oro "

bazosriit




ANEKTPOTEXHUYECKOT
0 Ha3HAYEHUs C
HCII0JIb30BaHUEM
COBPEMEHHBIX
KOMITbFOTEPHBIX
TEXHOJIOTHI U
CIIELUATIM3UPOBAHHBI
X TIPOrpamm;
BJIA/IETh:

- - HaBBIKAMU
paboTsI co
CIIPaBOYHOMU
JUTEPaTypou u
HOPMaTHUBHO—
TEXHUYECKUMHU
MaTepualamu;

3HaTh:

— TpeboBaHUS,
IpPEebsBIsSEMbIE K
YCIIOBUSIM
HKCIUTyaTallu
W30JISILUY JTUHUN
3JIEKTpONepeaayu U
anmnaparos,
o0ecrneynBaroIuX ux
Oe3aBapuiiHyIO
pabory;

— (usmnueckue
MIPOLIECCHI
AIIEKTPUYECKOTO
po0os B pa3IMyuHbIX
cpenax;

— COBPEMEHHbIE
METO/IbI
npopUIAKTHIECKOTO
KOHTPOJISI COCTOSIHUS
W30JISLMY;

yMeThb:

— UCIOJB30BaTh
METO/Ibl aHAJIN3A,
MOJIETTUPOBaHUS U
pacueToB peXUMOB
CJIOXKHBIX CHCTEM,
U3JIe]IUI, YCTPOMCTB
U YCTaHOBOK
AIIEKTPO3HEPIETUYECK
oro
AIIEKTPOTEXHUYECKOT

IIponBunyT
I}




O Ha3HA4YCHHAA C

HCIIOJIb30BaHUEM
COBpPEMEHHBIX
KOMITbIOTEPHBIX
TEXHOJIOTHI 1
CIIELUATTM3UPOBAHHDI
X TMPOTpaMM;
BJIA/I€Th:
- HaBBIKaMHU PabOTHI
co CIIPaBOYHOU
JUTEPaTypOu u
HOPMaTHUBHO—
TEXHUYECKUMU
MaTepuaIamMu;
1IK-8 Ilpouzsoocmeen | 3HATH: [Toporogsrit
CIOCOOHOCTBIO HO-MEeXHoJocUYeCcKas — IIPHUHIHAIIBL
UCII0JIH30BaTh DesmMenbHOCID: BBITIOJTHEHUS U
npaBWJia TEXHUKU WCIIBITAaHUS U30JISIUN
— pacuer cxem u
0€e30MacHOCTH, BBICOKOTO
napaMeTpoB
MIPOU3BOJICTBEHHO HATPSDKEHUS;
51 caHuTapHH, | o oHTOB
HUTapuy, | o Oy IOBAHIS; — 3NEeKTpodU3NYECK
MOKapHOH _ AcUeT 1€ MPOIIECCHI,
0e30macHOCTH U p IIPOUCXOAAIINE B
PEXKUMOB paboThI
HOPMBI  OXpaHbl W30JISILAN U
pyma 00BEKTOB n
o omnpenensomue eé
poQeCCHOHAILHON pel m
JUTUTENBHYIO U
JIeATEIbHOCTH;

KpPaTKOBPEMEHHYIO
AIIEKTPUUYECKYIO
MPOYHOCTE;

— TpeboBaHMUs,
NPEIbIBISIEMBIE K
YCIOBUSIM
AKCILTyaTaluu
HU30JISILIUY JIMHUHN
AIIeKTponepeaaun u
anrnaparos,
o0ecreynBaromnX ux
Oe3aBapuiiHyIO
pabory;

— COBpPEMEHHBIE
METO/bI
pOoUIAKTHIECKOTO
KOHTPOJISI COCTOSTHUS
U30JIAIAH;

— (U3NYECKYIO
IIpUPOAY
BO3HHKHOBEHUS




NepeHanpsHKEHUN U
croco0ax 3aIuThl OT
HUX.

YMeTh:

- MIPUMEHSTb,
AKCIUTYaTUPOBATH
H30JISIIIO
AIEKTPOOOOPYIOBAHU
s ANMEKTPUUIECKUX
CTaHIIUM,
AIEKTPUICCKUX
CHCTEM H CETEH;
Baagern:

— HaBBIKaMH pabOTHI
CO CIIPaBOYHOM
JIATEPaTypOu U

HOPMaTUBHO—
TEXHUYECKUMU
MaTepuagamMu;

- METOJaMHU
AKCILTyaTaluu U

HUCIIBITAaHUI U300
BBICOKOTI'O
HaIpsDKCHUA.

3HATh:
— TPUHIIHNIBI
BBITIOJIHEHUSI U
WCIIBITaHUS U30JISLUN
BBICOKOTO
HaIpsKEHNUS;

— 2IeKTpodU3NIECK
M€ TIPOIIECCHI,
MIPOUCXOASAIINE B
W30JISIIUN U
OIpeAENsIoIne €€
JUTUTENBHYIO U
KPaTKOBPEMEHHYIO
AIEKTPUIECKYIO
MIPOYHOCTH;

— TpeOoBaHuS,
MIPEABSIBISIEMBIC K
YCIOBUSM
JKCIUTyaTaIluu
HU30JISILIUY JIMHUAHN
AIEKTPOTIepeIavuH 1
anmnaparos,

bazosriit




00eCIeYnBarOIINX UX
0e3aBapHiiHyIO
pabory;

— COBpPEMEHHbIE
METO/IbI
MPOPUITAKTHIECKOTO
KOHTPOJISI COCTOSTHUS
HU30JISLHH;

— (uzmgeckyro
Hpupony
BO3HUKHOBCHHS
[IepEHANPSHKCHUN U
crioco0ax 3aImuThl OT
HHX.

YMeTh:

- MIPUMEHSTb,
AKCIUTYaTUPOBATH
H30JISLIHIO
AIIEKTPOOOOPYIOBAHU
s BJIEKTPUYECKUX
CTaHIHM,
ANEKTPUUECKUX
CHCTEM U CETEHi;
Baagern:

— HaBBbIKaMU pabOThI
CO CIIPaBOYHOM
JUTEPaTypOu U

HOPMAaTHUBHO—
TEXHUYECKUMU
MaTepuanamu;
- METOIaAMH
JKCIUTyaTalluu u

ACIBITAaHUH N304

BBICOKOT'O

HANpPSHKEHUA. |

3HATh: [IponBunyT
— TPUHLMUIIBI BIN

BBITTIOJTHEHUS U
HUCHIBITAHUSA U30JISIIINN
BBICOKOTO
HaHpH)KeHI/ISI;

— DIEKTPOPU3UUECK
He€ MPOLECCHI,
HpOI/ICXOJISIHII/Ie B
U30JIAIAN U
OTIpENIEIISIFOIINE €€




JUTUTETHHYIO U
KPaTKOBPEMEHHYIO
AIEKTPUYECKYIO
MIPOYHOCTH;

— TpeboBaHUS,
IpeIbsBIsieMbIe K
YCJIOBUSIM
AKCILTyaTaluu
WU30JISLUH JTUHUN
AIIEKTponepeaaun u
anmnaparos,
o0ecreynBaromnx ux
0e3aBapHiiHyIO
pabory;

— COBpPEMEHHBIE
METO/IbI
npOQUIAKTUIECKOTO
KOHTPOJISI COCTOSTHUS
U3O0JISINH,

— (usmnueckyro
IIpUpony
BO3HUKHOBEHUS
IIepeHaNpPsHKECHUN U
crocobax 3aufuThl OT
HUX.

YmMmern:

- MIPUMEHSTb,
IKCILTYaTUPOBATH
M30JISLUI0
3IIEKTPOOOOPYI0BaHU
A AIEKTPUUECKUX
CTaHIIUM,
ANEKTPUIECKUX
CHCTEM H CETEl;
Baaners:

— HaBBIKaMU pabOThI
CO CIIPaBOYHOM
JIUTEPaATypOU U

HOPMAaTUBHO—
TEXHHYECKUMU
MaTepuaIamu;

- MeToAaMu
JKCIUTyaTaIluu u

HACIBITAaHUH N30JIAIINN
BBICOKOTO
HaIpsHKCHUA.




IIK-11

CIOCOOHOCTBIO K
y4acTHIO B
MOHTaKe
9JIEMEHTOB
00opyIoBaHUs
00BEKTOB
po¢eCCHOHAIIBH
Ol IeATEIbHOCTH

Monmaoicrno-
HANA00YHAA

0esameslbHOCMb:

MOHTaX, Hanaaka
M UCNbITaHUs OObEKTOB
npodeccnoHarnbHON
AeATenbHOCTU;

3HATh:
— TPUHIIMITBI
BBITIOJTHEHUS |
WCIBITaHUS U30JISILIUN
BBICOKOT'O
HAIPSDKEHUS;

— DIEKTPOPU3HUECK
M€ MPOIIEeCCHI,
MPOUCXOISIINE B
W30JISIIAN U
OIpeIEIISIIoNIne €€
JUTUTETLHYIO U
KPaTKOBPEMEHHYIO
ANEKTPUUECKYIO
MPOYHOCTB;

— TpeboBaHUs,
MPEIbSABISIEMBIC K
YCIIOBUSIM
JKCIUTyaTalluu
U30JIALINN JIMHUN
AJIEKTpOIIEpEIauH 1
anmnaparos,
00ecIeunBaroX UX
Oe3aBapuiiHyIO
pabory;

— COBpPEMEHHBIE
METO/IBI
pOUIAKTUIECKOTO
KOHTPOJISI COCTOSIHUS
W30JISIINH,

— OCHOBHBIE
byHIaMeHTaIbHbBIE
MPOIIECCHI
BO3HUKHOBEHUS U
WCYC3HOBCHHUS
3apsKEHHBIX YaCTHII
B JIUDJICKTPUICCKIX
cpelax U MeXaHU3MBI
po0Oos Pa3TUIHBIX
TUDIIEKTPUKOB;
Ymers:

— TPUMEHSTh,
OKCILTYyaTHPOBaTh
U30JISIUIO
AIIEKTPOOOOPYI0BAHU
ST DIIEKTPHUYECKUX
CTaHIIUM,

[ToporoBbiii

baz3oBrIit




AIEKTPUYECKUX
CHCTEM U CeTel;

Baaners:

— HaBbIKaMU pPabOThI
co CIIPaBOYHOMU
JIUTEPATYPOM 51
HOPMaTHUBHO—
TEXHUYECKUMHU
MaTepualamu;

— MeToJaMu
JKCILTyaTalluu u

HUCIIBITAHUN W30JISIIHH
BBICOKOT'O
HAaIpsXKCHUA.

3HATH:
— TPUHIUITBI
BBITIOJTHEHUS U
UCTIBITAHUS U30JISAIIUH
BBICOKOT'O
HATPSKCHUS;

— 2IeKTpOoPU3NIECK
Ue MPOLIECCHI,
MIPOUCXOJISIINE B
U30JISAIUH U
OIpEIEIISIIOIIE €€
JUTUTETHHYIO U
KPaTKOBPEMEHHYIO
AIEKTPUUYECKYIO
MPOYHOCTE;

— TpeboBaHUs,
peIbsBIsEMbIC K
YCIIOBUSM
SKCILTyaTaIuu
WU30JISLUH JTUHUN
AIIEKTponepeaaun u
anmapaTos,
o0ecreynBaronX ux
Oe3aBapuiiHyIO
pabory;

— COBpPEMCHHBIC
METO/TBI
MpPOQUTAKTUIECKOTO
KOHTPOJISI COCTOSTHHS
W3OJISIINH,

— OCHOBHEBIC
dbyHIaMEHTATBHBIC
TIPOIECCHI




BO3HUKHOBEHUS U
WCUC3HOBCHHS
3apsDKEHHBIX YacTHUI]
B JUIJICKTPUYCCKUX
cpeaax ¥ MEXaHU3MBI
po0Os pa3IMIHbIX
JIIDIICKTPUKOB;
Ymern:

— TMPUMEHSITH,
AKCILTYaTUPOBATH
H30JISIIUIO
AIIEKTPOOOOPYIOBAHU
S OJICKTPUICCKUX
CTaHIIUM,
ANEKTPUICCKUX
CHCTEM H CETEHi;
Baaners:

— HaBbIKaMU pPabOTHI
co CIIPaBOYHOU
JUTEPATypOu u
HOPMaTHUBHO—
TEXHUYECKUMHU
MaTrepuaiamu;

— MeTOoJaMu
JKCIUTyaTaluu u
WCIIBITAHUN U30JISIIUN
BBICOKOT'O
HaNPSLKEHUS.

3HATh:
— TPUHIIMIBI
BBITIOJIHEHUSI U
WCIIBITaHUS U30JISLUN
BBICOKOTO
HaIpsKEHNUS;

— 2IeKTpodU3NIECK
M€ TPOIIECCHI,
MIPOUCXOASAIINE B
W30JISIIUN U
ONpENENSIOIHNE €€
JUTUTEBHYIO 1
KPaTKOBPEMEHHYIO
AIEKTPUIECKYIO
MIPOYHOCTH;

— TpeOoBaHuS,
MIPEABSIBISIEMBIC K
YCIOBUSM
IKCIUTyaTaIluu
HU30JISIIIUY JIMHUAHN

[IponBunyT
BIN




AIIEKTpOTIepeaun U
armaparos,
00eCTICYMBAIOIINX UX
0e3aBapHiiHyIO
pabory;

— COBpEMEHHBIE
METO/IbI
POPUIAKTUIESCKOTO
KOHTPOJISI COCTOSTHHS
U30JIAIUH,

— OCHOBHBIE
byHIIaMEHTaIbHBIE
TIPOIIECCHI
BO3HUKHOBCHUS U
WCYC3HOBCHHS
3apsSDKEHHBIX YaCTHI]
B JIMAJICKTPUYECKUX
cpeaax ¥ MEXaHU3MbI
po00s pa3THUHBIX
JTUBJICKTPUKOB,;
Ymers:

— TPUMEHSTb,
AKCILTYaTUPOBATH
H30JISIIHIO
AIIEKTPOOOOPYIOBAHU
S JIEKTPUYECKUX
CTaHIIUM,
AIEKTPUYECKUX
CHCTEM U CETEH;
Baagern:

— HaBbIKaMU pPabOThI
co CIIPaBOYHOU
JIUTEPATYPOM 51
HOPMaTHUBHO—
TEXHUYECKUMU
MaTepHaIamu;
MeTOoJaMHU
IKCILTyaTaluu U
WCIBITAHUN U30JISLUU
BBICOKOI'O

HATPSDKEHUS.
11K-13 CIOCOOHOCTBIO Monmadsicno- 3HATh: [Toporossrit
y4acTBOBATh B HANA00uHAs — TIPUHIIHAITBI
MyCKO- DesmensHOCHIb: BBITIOJTHEHUS |
HaJTaTOYHBIX MOHTaX, Hanagka | HCTIBITAHNS H30MISIIHH
paborax N ncnbiTaHns o6bekToB | BBICOKOT'O

HAIPSIDKCHU A,




npodeccnoHarnbHOn
OeAaTenbHOCTY;

— 3IeKTpOoPU3HIECK
ue TMPOIIECCHI,
MIPOUCXOISIINE B
W30JISILIMU U
OIpEAENAIOIINE €€
JUTUTETIbHYIO U
KPaTKOBPEMEHHYIO
AIEKTPUYECKYIO
MPOYHOCTH;

— TpeboBaHUS,
peIbsBIsieMbIE K
YCIIOBUSIM
AKCILTyaTaIluu
WU30JISLUH JTUHUN
AIIEKTponepeaaun u
anmapaTos,
o0ecreynBaromx ux
Oe3aBapuiiHyIO
paborty;

— COBpEMEHHBIC
METO/TBI
npOQUIAKTUIECKOTO
KOHTPOJISI COCTOSTHUS
W3O0JISILINH;

— OCHOBHBIE
dbyHIaMeHTaIbHBIC
IIPOLIECCHI
BO3HUKHOBEHUS U
MCYE3HOBEHHUS
3apsKCHHBIX YaCTHII
B JMDIIEKTPUIECKIX
cpelax U MeXaHU3MBI
po0os pa3IMUHbIX
JTUDJICKTPUKOB;
Ymersn:

— TMPUMEHSITH,
AKCILTYaTUPOBATH
H30JISITHAIO
AIIEKTPOOOOPYI0BAHU
ST DJICKTPUIECKUX
CTaHIIUM,
ANEKTPUIECKUX
CHCTEM U CEeTEl;
Baagers:

— HaBBIKAMU PabOTHI
co CIIPaBOYHOU
JIUTEPATYpPOi 51
HOPMAaTUBHO—




TeXHUYECKHUMHU
MaTepHaiaMH;
METOAAMHU
AKCILTyaTaluu U
UCTIBITAHUN U30JISILUU
BBICOKOI'O
HaMpsKEHHUs.

3HATh:
— TPUHIUITBI
BBITIOJIHEHUS U
WCTIBITAHUS U3OJISIIIAH
BBICOKOTO
HATIPSDKEHUS;

— 3IeKTpOPHU3HIECK
Ue MPOLIECCHI,
MIPOUCXOJISIINE B
U30JISAIUH U
OIpEIEIISIOIIE €€
JUTATEIILHYIO U
KPaTKOBPEMEHHYIO
AIIEKTPHUYECKYIO
MPOYHOCTH;

— TpeboBaHUS,
NPEIbSBISIEMBIE K
YCIIOBUSM
IKCILTyaTaI[iH
WU30JISLUH JTUHUN
AIIEKTponepeaaun u
anmapaTos,
o0ecreynBaronX ux
Oe3aBapuiiHyIO
pabory;

— COBpPEMECHHBIC
METO/TBI
npOQUTAKTUIECKOTO
KOHTPOJISI COCTOSTHUS
W3OJISIIHH,

— OCHOBHEBIE
dbyHIaMEHTATBHBIC
MIPOIIECCHI
BO3HUKHOBEHUS U
MCYE3HOBEHHUS
3apsKCHHBIX YaCTHII
B JMDJIEKTPUIECKIX
cpellaX ¥ MEXaHU3MBI
po0os pa3IMYHbIX
JIUDJICKTPUKOB;
Ymersn:

bazosriit




— TMPUMEHSITH,
AKCIUTYaTUPOBATH
H30JISIITHIO
AIEKTPOOOOPYI0BAHH
S BJICKTPUYECKUX
CTaHIUM,
ANEKTPUUECKUX
CHCTEM U CeTeil;
Baagern:

— HaBBIKAMU PabOTHI
co CIIPAaBOYHOU
JIUTEePATypOit u
HOPMAaTHUBHO—
TeXHUYECKUMHU
MaTepuagamMu;
METOAAMU
AKCILTyaTaluu U
UCTIBITAHUN M30JISILHUN
BBICOKOI'O
HaNpsKEHHUS.

3HATh:
— TPUHIIMIIBI
BBITIOJTHEHUS U
WCIIBITAaHUS U30JISIUN
BBICOKOT'O
HaIPsKEHUS,

— DIEKTPOPU3NIECK
ue TMPOIIECCHI,
MPOUCXOASAIINE B
W30JISIIUN U
OIpEIEIISIOIIE €€
JUTUTETLHYIO U
KPaTKOBPEMEHHYIO
ANEKTPUUECKYIO
MIPOYHOCTH;

— TpeboBaHMUs,
MIPEAbSIBISIEMBIC K
YCIIOBHSM
AKCILTyaTaluu
HU30JISIIIUY JINHUHN
AIIeKTponepeaaun u
anmnaparos,
00ecTeunBaroIX UX
0e3aBapHiiHyIO
pabory;

— COBPEMEHHBIE
METO/Ibl
pOUIAKTHIECKOTO

IIponBunyT
I}




KOHTPOJISI COCTOSTHHS
HU30JISLUN;

— OCHOBHBIE
(byHIaMeHTaIbHBIC
IPOIIECCHI
BO3HUKHOBEHUS U
HCYC3HOBCHHS
3apsDKEHHBIX YacTHI]
B JUIJICKTPHUYCCKUX
cpeaax ¥ MEXaHU3MBI
po0Os pa3IMIHbIX
JIIDJICKTPUKOB;
Ymers:
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METOJINYECKHUE PEKOMEHIAILINH ITO BBITIOJIHEHNKO KOHTPOJIBHBIX
3AJIAHUN

Koutposubhpie paborbl odopMwisiores B OTACIbHOMN TeTpaan. Ha 00JI0KKe
KOTOPOH YKa3bIBAIOTCH HA3BAHHE UCUHIUIMHBL, HOMEP KOHTPOIBHOH paboThl,
CHEUHATBHOCTD, (PaMHIN, HHHULHAIBL M IHp CTYACHTA,

Texer pabor pomaen ObITh M3IT0KEH AKKYPATHO, UETKO, ¢ 00S3aTE/IBHBIM
IPUBEIACHHEM VCIOBHH 32104, HCXOAHBIX JaHHbIX, HEOOXOIAHMBIX (hOpMYII, CXeM,
CAHHUIL H3MepeHus (u3nueckux BeauuuH. [Ipu odopaieHHH KOHTPOABHBIX paboT
OCTABIAKOTCS 11018 LMPHHOR 3-4 M Ul 3aMevaHuil npernotaBateis.

[Tepen pemenneM Kak10# 3a1auH HEOOXOAMMO O3HAKOMHTBCS ¢ HCXOHBIMH
JAHHBIMH,  NpopadoTaTh  COOTBCTCTBYIOMIHN  TCOPETHYCCKHI  MaTepHasl M
METOHUECKHE YKA3aHUA K PelleHHIO 3a1aun. HeXoaHble JaHHbIe K KOKI0H 3a1ate
MPUBEICHBI B COOTBETCTBHH ¢ ABYMS MOCICAHAMH M pamu mmdpa cTyaeHTa.

Ta6muma 1 — Homepa 3agay yis perneHuss KOHTPOJIbHON paboThl

[Tocnenusis uudpa 3a4eTHONM KHUKKH 00y4Jaromerocs
1 2 3 4 5 6 7 8 9 0
Howmepa 1,7 2,5 3,6 4.7 2,6 15 5,7 4,2 3,1 4,3
pelaeMbIX
3a7a4

3agaua 1

Ha renepatop, NOAKIIOYEHHBIM K BO3AYIIHOM JIMHUU, HaOeraer BOJIHA
nepeHanpsbkeHus ¢ jmHod l; = 5 kM m ¢ ammmurymoit U=200 xB. BomHoBoOe
conpotuBicHue manA Z1=400 OM, a BOJTHOBOE CONpOTHUBIICHHE TeHepaTtopa Z,=1000
OM. YpoBeHb riaBHOW M30si0MU TeHeparopa paBeH 50 kB. OnpeaenuTs BEIHUYUHY
emMKocTH C, KOTOPYIO HY>KHO BKJIIOUHTH Ha 3a)KMUMax reHepaTopa i TOro 4ToObl pu
BO3/ICIICTBUY BOJHBI HA T€HEPATOp HE ObuIa Obl HApYIIEHA €ro TJIaBHas U30JIALNS.

Tabnuna 2 — Mcxoanble JaHHBIE K 3agaue 1

ITpennocneanss uudpa 3a4eTHON KHUKKHA 00yJaronIerocs
1 2 3 4 5 6 7 8 9 0
| 5 4 3 6 7 4 5 6 7 3
u 300 250 330 280 250 300 220 210 290 300
Z1 380 390 400 410 430 380 390 400 400 400
Z2 1000 | 900 950 1100 | 1000 | 900 950 980 1000 | 1000




MeToanyeckue peKOMeHIAINM:

Pemenne. Onpeaennm Bpems 7 AeHCTBHSL BONIHBI

Onpeaenum emxocts C, npu KOTOPOH aMIUIMTYJa BONHLI OyaeT
paBHA YPOBHIO ITaBHOH H3OJSLIHH

C= 1(Z+2Zy) _

Y (T
2uZy =upakc(Zy +2Z»2)

1,67-107> (400 + 1000)

2-200-10% -1000
2:200-10% 1000 - 50-10% (400 +1000

400-1000- Lh[

=0,36-10° ® = 0,36 MxD.

HUrax, ans orpaHMueHHs aMIUIMTYABl HaNPOKCHHS HeoOXoaumo
BKJIIOUHTD HA 3KHMBbI FreHEpaTopa koHaeHcaTop eMkocTsio 0,36 Mxd.

3agaua 2

PaccumnTath uncio QJICKTPOHOB B JIABHUHC, paBBHBanmeﬁCH B BO3YXC IIPH PA3JIMIHBIX
aTMOCCI)epHBIX YCIIOBUAX IIOJ I[CﬁCTBHeM OJHOPOAHOI'O JJICKTPUYCCKOI'O IIOJIA C

HaIpsKEHHOCTHIO E, mocie npoxok/1eHNs JJAaBUHOU MY TH X .



Tadbnuma 3 — Mcxonaele JaHHBIE K 3a1a4e 2

[Ipennocnenusis mudpa 3a4eTHOW KHIKKHA 00y4Jaromerocs
1 2 3 4 3) 6 7 8 9 0

t 21 22 23 20 24 25 23 21 23 22
p /80 |/7/50 |[760 |740 |770 |/80 |760 |780 |[770 |770
E 32 32 32 32 32 32 32 32 32 32
X 1 1 1 1 1 1 1 1 1 1

MeToauveckue peKOMEHAALMH:

JlaHo: t=21°C , P= 77OMM.pm.cm.’ E=32 kB/cm, X =lcwm.
Haiitu: n=?

L I[OHYCTI/IM, 9YTO B JIaBHUHC, HpOHIGIIHICﬁ pacCcTossHuE X, COACPIKHUTCA N

anekTpoHoB. Ha mytun OX kam/plil U3 HUX NPOU3BENET AsqtiX VOHHU3ALNM, I03TOMY

YBCIMYCHUC YHUCJIa 3JICKTPOHOB B JIABHUHC HA IIYTHU ox .

n X
—=a,,0X = | A5a0X
ON=a,,N0X 5 n BN S | B

€CIIM DJIEKTPUYECKOE II0JIE OJHOPOJHOE M HANPSHKEHHOCTH €ro  BCIOAY
OJIMHAKOBa, TO KO3(PPUIUEHT CBOMCTBA ¥ HE 3aBUCUT OT KOOPJMHATHI X, MOITOMY

notyqaem —> N=6€""" i

Ine: %92 s dexTuBHBI KOI)PUINEHT HOHU3ALUY;

X — IIyTh, IPONCHHBIN JIJABUHOM.




Kospduuuent % npexncrabnser coOoil pasHOCTh MeXAy Kod((UIEEHTOM

yIapHOW WOHM3AIMK ¢ W KO3((OUIMEHTOM MPHIIMIIAHUS 3JICKTPOHOB 7, paBHBIM
Yycily aKTOB 3aXBaTa Ha MyTH B lcMm, T.e. o0 =477

o Bennuuna %2¢ 171 Bo3IyXa pacCUMTBLIBAETCS 10 SMITUPUYECKOH (opMmyIie

2]

0,2
oy == (E—24,56) 2]

o - OTHOCHTCIIbHAs IIJIOTHOCTb BO3ayXa

E — HanpspkE€HHOCTH 2IIEKTPUYECKOTO 1MoJist, KB/cMm.

L] OTHOCI/ITCJ'IBHaH IIJIOTHOCTH BOSI[YXa paCC‘—II/ITBIBaCTCHI
s_PT
PO.T [3]
)
Po To
I'ne 51 JABJICHUE U TeMIeparypa MpU HOPMAIbHBIX aTMOC(HEpPHBIX

yesopusix: Fo = 1053114 =T60su.pm.cm. . T, = (273+20)=293K

P u T namieHue u Temreparypa Bo3ayXxa B paCUETHBIX yCIOBHUSX.

Pemnienue:
_ 770-293 — 1009
o PaccunThIBaeM BeJMUNHY O 760-(273+ 21)
¢ PaccuntsiBaeM kodduuuent “>¢ npu HampspkéHHOcTH mos E =32
kB/cMm
0,2

oy, = ——-(32-245-1,009) = 105031
1,009 cm



° HaxoauM 4uciIo SIEKTPOHOB B JaBuHE mpu X =1lcm

n =e'%%%! = 36424,6

3agaua 3
OnpenenuTs NPOOMBHOE HAMPSKEHUE BO3IYIIIHOTO MPOMEXKYTKA MEKIY AJIEKTPOIaMU
pa3IMyHON KOH(UTYpaLMK TP MOJa4€ HA MPOMEKYTOK MOCTOSIHHOTO, IEPEMEHHOTO
(IpOMBIIIJIEHHON YacTOThl) MU HMMITYJIBCHOTO (CTaHJAPTHOTO) HANPSKEHUN 00eunx
MIOJIIPHOCTEM.

Paccrosiane mexay anmekTpogamu S. Buj npukiiaasiBaeMoro mpruKIIaIbIBaeMOTo
HANPSDKCHHS. — IepeMeHHOe 0¥, (hopMa DIICKTPOIOB CTEPIKCHb-CTCPIKCHb M
atMoc(epHbIe ycioBus t.

[Ipumeuanue. PaspsanHble HampsbkeHue, onpeaenéHHoe mno (opMynam,

Tabnuiam u rpadukam, cieayeT MPUBECTU K peaabHbIM aTMOC(EpHBIM yCIOBUsIM P.

Tabmuua 4 — VMcxoaHele JaHHBIE K 3a71a4e 3

[Tpeanocneansis nudpa 3a4eTHON KHUKKHA 00y4aromerocs

1 2 3 4 5 6 7 8 9 0
S 50 ol 52 49 53 48 49 55 53 52
p 1240 | 1250 | 1260 | 1270 |1230 |1220 | 1300 | 1320 |1310 | 1250
t 22 21 20 25 24 23 20 23 24 26

MeTtoanueckue PEKOMECHIAIIUN:



Jlano:

S =50cu | By MPHUKIABIBAEMOTO HAPSUKCHNUS — IEPEMEHHOe — 202Y
CrepxeHb-crepkenp, P =1240TJa, t=22°C,

Haiitu:

U,,="?

U 50%

kB

2000

1600

1200

800

400

1 2 3 4 5 6

Puc. 2.1.AMnuTyaa paspsaHbIX HaNpskeHUid BO3AYLUHBIX NPOMEXYTKOB Npu
MPOMBbILLNEHHOV YacTOTE NMPOMEXYTOK CTEPXKEHb-CTEPKEHD

IIpoMeXyTKH CTEpKEHb-CTEPKEHb, SBIIOTCS KIACCUYECKHM IPUMEPOM
CUMMETPUYHOIO PE3KOHEOTHOPOIHOTO MO, DJIEKTPUYECKAsI IPOYHOCTH IPOMEKYTKA
MEXIy IBYMs MPOBOJAMHU OYEHb OJIM3KAa K MPOYHOCTH NPOMEKYTKAa CTEPIKEHb-
CTEPIKEHB.

3aBUCUMOCTh pa3psIHOrO HaIpsKEHUS JUISL IIPOMEKYTKOB C
PE3KOHEOTHOPOIHBIM TOJIEM OT JABJICHUSI UMEET CBOCOOPA3HBIN XapakTep: ¢ pOCTOM
NABJICHUS Pa3psAHblE HANPSDKEHUS YBEIWYUBAKOTCA, B CJIydae II0JOKUTEIBHOTO
CTEP)KHA NPOUCXOJUT CHHMKEHHE PA3PSAHOIO HANPSLKEHHS. OJTO SBIEHHE MOXHO

OOBSICHUTH cieayrommuM obpazom. [lpu yBenmnueHUM JaBJICHUSI Ta3a yMEHBINACTCS



kodhpurreHT g dy3un SIEKTPOHOB B HOHOB, U MOJIOKUTEIHHBIA 00BEMHBIN 3apsi,

CO3/IaHHBIN JTAaBUHOM, pacroiaraeTcs B MeHbIIeM 00béMe. [loaToMy HampsKEHHOCTD

Eﬂ, 06YCJIOBJI€HH8}I 9THUM 3apsaa0oM, BO3pacTacT U YCIOBHC 06pa3013aHH51 CTpuMcEpa

By~ E, . COOTBETCTBEHHO CHUKAETCS U Pa3psIHOE HAIPSHKEHHUE.

O‘IGBI/II[HO, 4qTO B Tra3c¢ 1o AaBJIICHUCM CJICAYCT BCAYCCKHU n30erathb
HCIIOJIB30BAHHUC IIPOMCIKYTKOB C PC3KOHCOAHOPOAHBIM ITOJICM.

o U3 puc.1 onpenensem Up =400xB

AMINIATya paspsaaHOTO HAIIPAKCHUS
BO3AYHIHOTO ITPOMCIKYTKA CTCPIKCHBL-CTCPIKCHBL, PABHOI'O 50 cm IIpu IICPCMCHHOM
HaIps’KCHUN HpOMBIHJHCHHOﬁ 9aCTOThbl U HOPpMAJIbHBIX aTMOC(l)CpHBIX YCIIOBUAX.

L OHpCIIeJIHGM PaspAIHbIC HAIIPSKCHUA IJIA pCaJIbHBIX YCHOBHﬁ.

U=U,-8

J - OTHOCHUTCJIbHAA IINIOTHOCTH BO3yXa.

s_PT,
P-T
P, T._
rae peanbHbIE JaBJICHUE U TEMIIEpPATypa
I:)O’TO
rae - IaBJICHUE U TeMIIepaTypa Mpyu HOPMAIIbHBIX aTMOC(EPHBIX YCIOBUIX

P, =101,308x/I4 T, =(273+20)K

U=t PP ? =430 10112;62§2(723)7J; “
- 308-(273+22)

=547,061kB

U. paspsguoe HampsbkeHue, INpUBEAEHHOE K pealbHbIM aTMOC(EpPHBIM

YCIOBHUSIM.



3amaua 4
JlaTh OOIIyt0 XapakTEPUCTHUKY KOPOHBI KaK OJHOTO M3 BHUIOB CAMOCTOSITEIHHOTO
paspsaa. OOBACHUTH MPUPOAY MNOTEPh HHEPIMUM HA KOPOHY INIPU IEPEMEHHOM
HaIPSHKECHUH, CYIIIECTBOBAHUS PAAHOIIOMEX M aKyCTHUECKHUX IITyMOB.
PaccuuTaTh yjaenbHBIC TTOTEPU SHEPTHHM Ha KOPOHY M HAIPSHKCHHUC TOSIBICHHC

KOPOHBI HJIA JIMHUHW SJICKTPOIICPCaAYN IMICPCMCHHOI'O HAIIPSAKCHHAA, XapaKTepHBYGMOﬁ

ClICaAyrOmMMH  IIapaMeTpaMu:  HOMHHAJIIBHOC  HAIPsSDKCHUEC — JIMHUA Utiom ;
paciieniaéHHble (a3bl pacnoiOKEHbl TOPU30HTAIIBHO M PAacCTOSIHUE MEXIYy (a3amu

PaBHoO a.

Tabnura 5 — Ucxonurle naHHbIe K 3a1a4e 4

[Ipeanocnennsis nudpa 3a4€THON KHUAKKHA 00yHarolerocs
1 2 3 4 3 6 7 8 9 0
U /50 | 750 |750 |750 |/50 |/750 |/750 [750 |750 |750
n 4 4 4 4 4 4 4 4 4 4
r 1,655 | 1,655 | 1,655 | 1,655 | 1,655 | 1,655 | 1,655 | 1,655 | 1,655 | 1,655
D
d

45 50 45 50 45 50 45 50 45 50
165 | 16 | 165 | 16 | 165 | 16 | 165 | 16 | 165 | 16
h 15 16 17 15 16 17 15 16 17 15
hxo | 7764 | 7780 | 7772 | 7768 | 7756 | 7788 | 7792 | 7758 | 7748 | 7768
hcc 315 | 320 | 310 | 325 | 315 | 320 | 310 | 325 | 315 | 320
husm | 410 | 408 | 406 | 404 | 410 | 408 | 406 | 404 | 410 | 408
hn 280 | 275 | 270 | 285 | 280 | 275 | 270 | 285 | 280 | 275
) 1 1 1 1 1 1 1 1 1 1

MeTOHquCKHe PEKOMECHIAIIUNA:

r

0 W maroM pacuienjicHus DP.

Kaxnmas ¢daza mmeeT N mMpoBOIOB pagnycoM
Cpennsis BbICOTa ToiBeca mpoBomoB 1. Tpacca JIDII mHpoXoauT B peruoHe,

METEOPOJIOTUYECKHUE YCIOBHSI KOTOPOTO XapaKTepU3yIOTCA MPOI0KUTENBHOCTHIO (B



yacax) XOpOIIeil MOTo/bl Ny , CYXOT0o CHera hCC, HU3MOPO3HU hmM, JOXKIsI 1 MOKPOTO

h .
cHera #, OTHOCUTEIIBHOU IIJIOTHOCTHIO BO3JyXa 4 .

PacuéT mpoM3BOJUTE COTIACHO il Cmp'155_167]; [2,cmp51-61]

JlaHo: Unow =750kB 1y _4 T, =1655cu D, =45cu a=165m h=15m

hy, = 7764uacoé h.. =3154acos h,,, = 406uacos h, =275uacos 5_1

Teopwus:

KopoHHBIi pa3psi, Wi KOpOHA, - 3TO CAMOCTOSITENIBHBIHN pa3psill, BOSHUKAIOIINNA
B PE3KOHEOJHOPOAHBIX TMOJSAX, B KOTOPHIX HOHU3ALMOHHBIE MPOUECCHl MOTYT
IPOUCXOAUTH TOJBKO B y3KOM o0OslacTé BOIM3M 31eKTponoB. K Takoro poga mossm
OTHOCHUTCS Y DJIEKTPUUYECKOE I10JIE€ IPOBOIOB BO3YIIHBIX JIMHUN 3JIEKTPOIIEPEIAUH.

Hauvanbnas Hanpssk€HHOCTh KOPOHHOTO pas3psiaa

E, = 24,5m5{1+ﬁ}

(5 . r)0,38
KOTOpasd CIIpaBCHIMBa IIPH OTpHHaTGHBHOﬁ IMOJELIPHOCTU IIPOBOAA, OAHAKO
MOXKCET HUCIIOJIB30BAaTbLCA U IIPHU MOJIOKUTEIIbHOM MMOJIPHOCTH, ITOCKOJIBKY IOJIIPHOCTHU
HCBCIIMKO.

(r <lcm)

IIpu maneIx pagnycoB IPOBOIAOB MOHO ucnonb3oBath . [Tuka

0,3
E,=303m-5-|1+—
" ( Ja-rj

M - ko3 PULMEHT rIaAKOCTH MPOBOJA.

Ha nuHusx snextponepenayd NPUMEHSIOTCS MPOBOJA, BUTHIE M3 OOJBIIOTO
yyucia MpoBOJIOK. BUThle MPOBOJAa HE MMEIOT TJIAJKOM MOBEPXHOCTH, IMOATOMY IPH
OJIMHAKOBBIX C TJAJKUMH MPOBOJIAMU HANPsDKEHUSX W BHEIIHUX JAHaMETpax
HANPsHKEHHOCTD AJIEKTPUYECKOTO MOl BOJMU3M HX TOBEPXHOCTH OBIBA€T BBIIIE U
KOPOHAa BO3HMKAeT MpHU MeEHbleM HanpsbkeHuu. [lpu omnpezaeneHun HadaibHOU

HapsHKEHHOCTH KO3 PuineHT raaakoctd M yunteiBaet (opMy NOBEPXHOCTH BUTOTO

npososa. JI1s MpoBOIOB Pa3IMUHBIX MapoK Kod(GuIuenT raagkocta M = (0’82+0’94).



IIpn xkOpOHHOM paspsiie B pe3yibTaTe HMOHU3ALWM BO3AYyXa Yy ITOBEPXHOCTH
npoBoja o0pa3yercs 00BEMHBIN 3aps]l TOTO K€ 3HAKa, UTO U MOJSIPHOCTh HAMPSKEHUS
Ha MPOBOJE.

Hanpsok€HHOCTE MOJIE 'y MOBEPXHOCTH IIPOBOAA BO BpeMsi KOPOHHUPOBAHMS

E

OCTA€TCs paBHOM —H. YBEIMYEHHUE HANPSHKEHUS HA MPOBOAC NPUBOAUT K YCUIICHUIO

MOHU3AIMOHHBIX MPOIIECCOB, POCTY OOBEMHOTO 3apsiia ¥ CHIDKCHHUIO HAMPSHKEHHOCTH

no Ew. Bemencrsue YBEIMYECHHUSI O0BEMHOrO 3apsiaa MOTEPH SHEPIHMH HAa KOPOHY

pacTyT TeM B OOJIbIIICH CTENEeHHU, YeM OO0JIblle HAPSDKEHUE Ha MTPOBOE MPEBOCXOAUT
HayajabHOE HAIPSHKECHUE

U, =E, -r-InE
r

H - BbIcOTa 0IMHOYHOTO MPOBOAA HAJT 3EMIIEH.

Tak kak 00OBbEMHBIN 3apsij MpH JIFOOOUN MOJSIPHOCTH MPOBOJIA TIEPEMENTAETCS OT
MpoBOAA K 3€Mile, HANPSKEHHOCTh MOJIA y MOBEPXHOCTH MPOBOAA CTPEMUTCS
yBeIUUUThCs. OHAKO W3-3a YCUIICHUS TIPU 3TOM HOHU3AINH BO3TyXa 00BEMHBIN 3apsi

BOJIM3M NPOBOJA MOMOJHIETCS U HAPSHKEHHOCTD MOJIE B UTOTE COXPAHSETCSl paBHOM

By, Takum o0pa3oM, BCIIEJCTBUE HENMPEPBIBHOTO yJajeHUsi 00bEMHOrO 3apsga OT

MPOBOJIa KOPOHHBIN pa3psii MOXKET MOAAEPKUBATHCS HEOTPAHUUECHHO JOJITO.

[Tpu GonpmMx nauaMmeTpax MPOBOJOB HANPSHKEHHOCTh DJEKTPUUYECKOTO TMOJIS B
OKPECTHOCTH MPOBOJIa YMEHBIIIAETCA 3HAYUTEIBLHO MEJIJIEHHEe, YeM BOJIM3U ITPOBOJIOB
Majoro nauamerpa. [1o3ToMy 30Ha MOHHM3AIMU- ‘4€XOJI’ KOPOHBI — MMEET OOJIBbIIHE
pasMepbl, W JaXE IMPU HAYAJIbHOM HANPSDKEHWU JIABUHBI MOTYT JOCTUraTh
KpUTHYECKOM JTMHBI. KOpoHa B 3TOM ciiydae BO3ZHHKAET Cpa3y B CTPUMEPHOU Gopme;
CTPYKTypa 30Hbl MOHM3AIMU JIMCKPETHA, CBETATCS MHOTOYHCIICHHBIE CTPUMEPHBIC
KaHaJbl.

Ha mpoBomax maneix aumamerpoB (10 1 ¢cM) KOpoHa BO3HUKAET B JIABUHHOMU

dbopme. 30Ha MOHU3AIUHU TOCTATOYHO OJHOPOJIHA, CBEYCHHE COCPEIOTOUYEHO B Y3KOM



yexyie. OgHAaKO NpH YBEIMYEHUM HANPSDKEHHSI CBEPX HAYyalbHOIO pa3sMeEpPbl 30HBI
MOHU3aLlMH BO3PACTyT U KOPOHA U3 JIABUHHOM MEPEXOIUT B CTPUMEPHYIO.

Tok cTpUMEpHOIl KOPOHBI COCTOUT U3 OTAEIIBHBIX UMITYJIBCOB C OUYEHb KPYThIM
bpoHTOM (IIUTETLHOCT, (POHTA — TOPSAAKA JIECATKOB HAHOCEKYHHI). OTO
BBICOKOYACTOTHAs COCTABJISIONIAS TOKA KOPOHA SIBJISIETCS HICTOYHUKOM MHTEHCUBHOTO
ANEKTPOMArHUTHOTO HM3JIYYEHUS C IIUPOKUM CIEKTPOM YacTOT, KOTOPOE CO3MAET
NOMEXH PANO0- TEIEBU3HMOHHOMY NpuéMy. IIpr KOpOHHMpOBaHMHM MPOBOJOB JIMHUN
CBEPXBBICOKOIO HAIPSKEHUN MOXKET TaKK€ BOSHUKATH 3BYKOBOU 3P deKT, 0cOOEHHO
CUJIBHBIN IIPU JOKIE.

OOBEMHBIA 3aps KOPOHBI, OOpa30BaBIIMIICS B OJMH U3 MOJYNEPUOIOB
IIEPEMEHHOI0 HAIPSDKEHUS, 3a BpeMs 10 M3MEHEHUs IOJSAPHOCTH IPOBOJA MOXKET
NEPEMECTUTCSI Ha HECKOJIBKO JECATKOB CAaHTUMETPOB. BceneacTBue 3Toro o0ObEMHBIE
3apsabl 00OMX 3HAKOB COBEPUIAIOT BO3BPATHO-NOCTYIATEIbHOE ABMXKEHUE BOJIM3U
OpOBO/A, MEMJIEHHO yAajssch OT Hero B o0jactb ciaboro mojis, U Tam
pekoMOMHUPYIOT. TOIBKO HECYIIECTBEHHAS YACTh 00BEMHOTO 3aps]ia MOKET IOMTH 110
IpoBOJIOB coceHuX (pa3. BenencTBue 3Toro mpoiecchl KOPOHUPOBAHUS KaKIO0M U3
da3 TpéxdazHoil IMHMM He BAMAIOT Apyr Ha Japyra (3¢dexT OunonsipHOCTH
OTCYTCTBYET), U Kax/aas (pa3za MOKET pacCMaTpUBATHCS U30JIMPOBAHHO OT APYTHUX.

JUis TOro 4YTtoObl HUCKIIOYUTH IOTEPU SHEPrUM Ha KOPOHY, a Takke U
paaNoONOMEXH, Ha4aJIbHOE HAMPSKEHUE KOPOHBI TOJKHO OBITh HE HUKE HAMOOBIIIETO
paboyero HampspKEHUs JTMHUM OTHOCUTENbHO 3eMiid. OOecTeunTh 3TO COOTHOIIEHNE
HaJUIeKaluM BBIOOPOM JHMAMETpa IMPOBOJOB MOXHO TOJBKO JI YCJIOBHM CyXOW
noroasl. [lpum armMocdepHbIX oOcagkax MCKIIOUYUTh KOPOHUPOBAHHME IPOBOJIOB

HCBO3MOKHO.



3013.m.5.r.|n§2M

VCII0BUE HUCKITHOYEHUS KOPOHBL: r V3 npummmas M=08
S 6,2
6=1 y r " (xapakrepHoe 3Hauenme i smHmii 110-220kB) monywaem
d>0011U,,

Jnsa nuaui snektponepenad 1 10kB HamMenbme quaMeTpsl IPOBOAOB, IPHU
KOTOPBIX UCKJIIOYAETC KOPOHA B XOPOIIYIO MOTOAY, OCTABIISIOT L2cm

[Tpu HoMuHaNBHBIX HanpspkeHUsX 330 kB u Bbile HEOOXOIMMBI TPOBOAA €I1IE
0O0JbILIEr0 JUaMeTpa, BO MHOTHX CIy4asX MPEBBILAIONIIUN AUaMETpP, BBIOPAHHBIN U3
YCIIOBHS Mepelayy 10 JIMHUW 3aJaHHOW MOITHOCTH. B Takux ciyyasx 1enecooopasHo
UMETh INPOBOJA, IUIOIIAAb IIONEPEYHOrO0 CEYEHUSA KOTOPBIX I10 IIPOBOAALIEMY
MaTeprually U ITUAMETPY HE3aBUCUMBI. JTO TAK HA3bIBAEMBIE PACIIMPEHHBIE MPOBOJA.
OHM HUMEIT AWaMeTp, NpH KOTOPOM OOECIEeYMBAETCS HEOOXOAMMOE CHUKEHUE
HaIPSHKEHHOCTH ITOJISL HAa UX ITOBEPXHOCTH, A JUIsl COKPAILEHUS TUIOIAIH ITOIIEPEYHOIO
CEYEHUS JEIAI0TCS NOJIBIMA WM CO CTEKJIOIIIACTUKOBOM CEPALIEBUHOM.

Ipyroe  pemieHue, IOJAYy4YMBIIEE B  HACTOSIIEE  BpeMsA  LIUPOKOE
pacripoctpadenue, Obuto mpemioxerno emé B 1910 r. Akaa. B.®d. MutkeBuuem u
COCTOUT B MPUMEHEHUHU PACIIEIJIEHHBIX MPOBOAOB (ha3. B aTom ciayuae kaxnaas dasza
JUHUM COCTOMT BMECTO OJHOTO MpoBOoJa OOJIBLIOrO JAMAMETpa M3 HECKOJIbKUX
MapajuIeNIbHBIX MTPOBOJAOB OTHOCHUTEIBHO MAJIOrO AHAMETpa. B Takoll KOHCTPYKLIHH
da3pl ynmaércs npu TpeOyeMOM CyMMapHOM CEYEHUMHM IMPOBOJOB CYIECTBEHHO
YMEHBUIUTh MAaKCUMAJIBHYIO HAIIPSKEHHOCTH MOJISI HA UX IIOBEPXHOCTH.

IIpy mnepeMEHHOM HAamNpsHKEHUM KOpPOHA 3aKUraeTcss B MOMEHT, KOrja

HaHpH)KéHHOCTB IIoJIs1 y MpOBOJa JOCTUTHET 3HAYCHUA EH , K TOPUT, IIOKA HAIIPAKCHUC

HC JOCTUTHCT MaKCHUMYyMa. ITocne storo HaHpH)KéHHOCTB IIoJIsL y IpOBOJia CTAHOBUTCA

HMKC EH , 1 KOpOHa IIOTyXacT.

|:KB . q}
o ['ogoBbIe MOTEpH HA KOPOHY, L M



A=n?.r?-(Py, -y, +Pec -hee + P, -hy +P, -h,)

o)
o CpenneroaoBasi MOIITHOCTb TTOTEPh, L5V
A
P, .=—0
T 8760

re N — Yucjio NpoBOAOB BO BCeX TPEX Pazax ¢ yUETOM paCIICIUICHHUS;

I — paguyc MpoBOJa B pacueruiEHHON (asze;

P — motepu MOITHOCTH MpH pA3TUYHBIX TOTOJHBIX YCIOBUSX, KM;

h — IPOIOJKUTETBLHOCTD OTICIBHBIX BUIOB MOTOIbI, Yac.

o OpmHUM U3 CTIOCOOOB OLICHKU MOTEPH SHEPTUU HA KOPOHY SIBJIIETCS pacuéT
C HCHOJIb30BaHHEM OOOOIIEHHBIX XAPAKTEPUCTUK TMOTEPh ISl Pa3HBIX MOTOIHBIX
ycioBui [1].

Onu IMpCaACTAaBJICHBI B KOOpAHWHATAX:

rae Ev — navaneHas Hanpsk&HHOCTH MOs, LM J;

Emax — MaKCHUMaJIbHasA HaHpH)KéHHOCTB Ha IMMOBCPXHOCTHU ITPpOBOAA,

YUHUTBHIBAIOIIAS BIAUSHUE 3apsia COCETHUX MPOBOJAOB PACUICIUIEHHON

H
dazpr, LM

o J{ns paciieri€HHbIX IPOBOIOB IIPH painycax MpPOBOIOB (

rlcw) HavyaJbHas

HaMPsHKEHHOCTH TMOJIS onpeessieTcs mo Gopmyre:

EH=245m5@+—ly§L{

(5 . r_)0,38

m=(0,82+0,94)_ K02(P(PULMEHT INIaAKOCTH IPOBOAA

a MaKCHUMaJibHas — 110 COOTHOIIICHUIO

Emax :ky : ECP



rae Ky _ KO3 UIUEHT, YUUTHIBAIOIINHA YCUIICHUE HAMPSKEHHOCTHU OIS

BCJIEICTBHE BIUSHUS 3apsiIOB HA COCEIHUX IPOBOJAX PaCIIEIIIEHHON

dasml,

k, =1+(n-1)- =
rp

B stux gpopmynax:

Ecr_ cpeaHsisi pabouasi HANPSHKEHHOCTD AIEKTPUUYECKOT0 TOJISl HAa TOBEPXHOCTH

{KB}
.. ~r CM
IIPOBOJIOB PACIICTUIEHHON (pa3kl, ,

Ue — da3noe HamnpsikeHue npoBojia, kB;
I', — paaryc MPOBO/JIa PACIICTIIEHHOU (a3bl, cM;

rp — paanycC paCcCIlJICHUA, CM,

I :—:3—20:15cm

S — cpenHereoMeTpUUYECKOE PACCTOSHUE MEXTY (azaMu, M.
JIJisi TOPU3OHTANILHOTO pacIooXkeHus (a3 ¢ paccTossHHEM Mexay (aszamu a,

BEJIUYUHA S=126-a=126-16,5=2079cm

"> 5KBUBaNEHTHBIIL paanyc pacuierui€HHoH ¢dasbl, CM.

[Ipu pacmernenuu ¢asbl Ha 4 IPOBOJIA PANYC

r,=+2 |r,-D.S=+2 1655 -45 =2147

Cpennsisg HanPsHKEHHOCTD SJICKTPUYECKOTO MOJIS

= 2079 43 rep
J3-4.1655-In x5
2147 oM

Ecp =

Koaddumuent ycunenus



Kk, =1+3\/§-[';—°=1+3\/§-%=1,15

P

MaxkcumanbHas HaHpH)KéHHOCTB QJICKTPUYICCKOTO ITOJIA

kB
E._ =k -Eg =115-14,3=16,44 | on
HoMuHANBHBIE HANPSHKEHHOCTH  3JIEKTPHYECKOTO IIOJII HA IMOBEPXHOCTH
IIPOBOJIOB /ISl PA3IMYHbIX IIOTOJHBIX YCIOBUH COCTABIISIOT:
ITpu xopoiueii noroze (nmpunumarorcs m = 0,8 ;0 =1))

E, =24,5mé 1+Lfs8 =24,5-081- 1+L038 =301| *B
(5-r) (1-1,655)" e

IIpH CYXOM CHEre m=0,75 : 0=106

E, =245m3| 1+ 202 | 245.075.1,06( 1+ 22 |_p97[xB
(5-1) (1,06-1,655)" cm

[pU M3MOpo3H, nHee, rononéne (M=06; 6=105

E, =245m5 1+L‘?38 _ 245.0,6-1,05-| 14— 02 —|=2357 X8
(5-r) (1,05-1,655)" cm

npy 071 1 MOKpoM chere (M =065 6=0.93)

E, =245m3| 1+ 0% |- 245.0,65.003-|1+ 2 __|_pg[*B
(5-r) (0,93-1,655)" em

E

max

EH

PaccunTeIBalOTCA OTHOIICHUS IIpX Pa3JIMYHBIX IMOTOJHBIX YCIOBHAX H 110

P

oo 2 2
0000IIEHHBIM XapaKTEPHUCTUKAM OIPEACIIAIOTCS BeanuuHamMu N°-F

n?r? =127 .(1,655)° =146,7

VYMHOXKasi ATH BEIWYMHBI Ha nojiydacMm IOTCpH

MOHITHOCTHU IJIsI COOTBCTCTBYIOIIUX ITOT'OJIHBIX YCHOBHﬁ.

NPHU XOpoLIei nmoroae
E
—max_ — % = 0,54 P)(H — O 008
E, 301 . n?.r2 . Py, =117xBm

IPU CyXOM CHETe



E e 16 44 — 0,553 P,

c _
E, 297 7z 03— 5134kBm

IPU U3MOPO3H

Emo 1644 6697 Py _,
E, 2357 . C. P, =2934kBm -
HpI/I JTOXKIOEC U MOKpOM CHCTIC
Epe 16,44 p
Smax _ —0717 . _
E, 229 v 0.9 p, =13212xBm

FOI[OBBIG IIOTCPH SHCPI'MK HAa KOPOHY COCTABJIAIOT

A=4%-(1655-102 )*-( 117-7764+51,34-315+ 293,4- 406 +132,12- 275 )= 791,948 KBm 4

KM

CpenHeroioBbie MOTEPU MOITHOCTU OYIyT paBHbBI

P, - 791,948 — 0,09 xBm
8760 KM

B MaTCpHualax Ha IIPOCKTUPOBAHHUC JSJICKTPHYCCKHX ceTen YKa3bIBACTCA, 4YTO
9KOHOMHYCCKH IIPUCMJICMBIC IIOTCPU MOIIHOCTH Ha KOPOHY HMECT MCCTO IIpHU

Eﬂ£0,9

H
B mpencraBieHHONW 3amade NpH BCEX YCIOBHSX A3TO OTHOLICHUE MEHBIIE
YKa3aHHOW BEJIIMYMHBL. DTO TOBOPUT O TOM, YTO TEXHHYECKHE IapaMeTpbl JIMHUMA

BBIOpaHbI MPABUIIBHO.

3amaua 5
PaccunTtath 1 MOCTPOUTH KPUBBIE OTHOCHUTEIIBHOTO pacnpeaeieHUs] Ha4aIbHOTO

U MAaKCUMaJbHOTO HaMlpsHKEHUH 1Mo OOMOTKe TpaHcpopMaropa NpH MNaJACHUU

MMITYJIbCHOW BOJIHBI HAIIPSDKEHUSI C aMILIUTY 10U Yo
Pacuy€tbl W mocTpoeHHs] NMpOBECTH i TpaHchopMmaTopa € 3a3eMIIEHHON U

V30JIMPOBAHHOUN HEUTPAJIBIO.



O6moTka Tpanchopmaropa coctout u3 N KaTymiek; EMKOCTh KKION M3 HUX

oTHOcUTENBHO 3eMiIl AC 1 éMKOCTh Mexky KaTymkamu AK.

Taomuia 6 — Mcxonuele JaHHBIE K 3aa4€ 5

[Ipennocnennss mudpa 3a4eTHOW KHIKKHA 00y4Jaromerocs
1 2 3 4 5 6 7 8 9 0
UxkB | 220 [220 |220 |220 220 220 [220 |220 [220 |220
|,kKA 3 4 2 5 4 3 2 5 3 4
N 70 75 80 70 75 80 70 75 80 70
Cn® 13 14 15 12 13 14 15 12 13 14
Ko® | 945 | 950 | 955 | 940 | 945 | 950 | 955 | 940 | 945 | 950

MeToauyeckue peKOMEHAALMHU:

3a amMmmMTyny U

0 mpUHUMAaeTCs ocTaroleecs HanpskeHre U Ha BEHTHIBHOM
pa3psiIHUKE B 3aBUCHUMOCTH OT ToKa koopiauHaiuu |, HomunaneHoe HampsikeHHe
Tpancopmaropa Uy

Jano:

Unow =220kB 1 =3kd N =70 AC=13n® AK =950nd

Teopus:

Tax kak MpoOBOJA BBICOKOBOJBTHOM OOMOTKHM TpaHcpopmaTopa MUMEET OYEHb
OOJNBIIYI0 NJUHY (COTHU METPOB MU JaXe KUJIOMETPHI), MEPEXOJHOM Mpolecc B
OOMOTKE, TaK K€ KaK M MEepPeXOJHON MpoIlecC B JIMHHOW JIMHUU, AOJKEH HWMEThb
BOJIHOBOM xapaktep. Cxema 3aMelieHust 0OMOTKH TpaHcpopmaTopa puc. 1. B OTINYUH
OT JIMHUU MOKET 0aTh MpeCcTaBieHa LeMOYKOH, YACIIO 3BEHbEB KOTOPOU PaBHO YUCITY

BUTKOB 0OMOTKH. 10 cpaBHEHHIO C OTPE3KOM JIMHUU B ATOM CXeMe TMOSBISIOTCS J[Ba

HOBBIX IIapaMe€Tpa — B3aWMMHAasd HHAYKTHBHOCTb MCXKIAY OTACIbHBIMH COCCIHHUMU



BUTKAMU; LIETIOYECUYHBIE CXEMBI IPU TEOPETUUECKOM AaHAIIU3E YACTO 3AMEHSIOT LUECIISIMA
C pacnpeAea¢HHBIMU NTapaMeTPaMHU, YTO MPU OOJIBIIIOM YKCII€ 3B€HHEB HE TPUBOAUT K

CYIICCTBCHHBIM IIOTPCUHIHOCTAM.

K, K, K, Ky
[ [ [ o [
1 1 1 1 Z K
e N LN M, 7~
A I o 7o Wl i oV Yo W I o Y Vo Wl N —1 vy

L, #¢
—_—_——— T, e T e e m s e - —

- %

— Puc.4.1. Cxema 3ameLLeHNna 04HOOOMOTOYHOIO
TpaHcdopmaTtopa.
C1.....Cn -éMKOCTM BUTKOB OTHOCUTENbHO 3EMIU;
Ki1...... Kn - EMKOCTM MexXay CoCeaHUMUN BUTKaAMW;
L1....... Ln — coBCTBEHHbIE NHOYKTUBHOCTWN BUTKOB;
Mik — B3aMMOMHOYKTUBHOCTb MexXay BuTkamu | n k.

Pa3psqHuK BEHTWIIBHOTO THIIA .

OCHOBHBIMM 3JIEMEHTAMH BEHTUJIBHOIO pa3psiAHUKA SIBISIOTCS MHOTOKPATHBIN
MCKPOBOM TNPOMEXYTOK M COECAMHEHHBIM ITOCIEAOBATEIBHO C HUM PE3UCTOP C
HEJIMHEUHOU

BOJIbT-aMIIEPHOW XapaKTEpUCTUKON. [Ipy Bo3nelcTBUM HA pa3psIHUK UMITYJIbBC
I'PO30BOTO MEPEHANPSKEHUSI TPOOUBAETCS UCKPOBOM MPOMEKYTOK U Uepe3 pa3psIHUK
IIPOXOAUT UMITYJIbCHBIM TOK, CO3LAIOIINN NAJCHUE HAIPSHKEHUs HA COIPOTUBIICHUU
paspsaHuKa. biarogaps HEIMHEMHOM BOJIBT-AMIIEPHOW XapaKTEPUCTUKUA MaTepuaa,
U3 KOTOPOTO BBINOJHEHO CONIPOTHUBIICHUE, OTO HANPSKEHUE Maj0 MEHSETCA IIpU
CYIIECTBEHHOM HW3MEHEHHM HMIIYJbCHOTO TOKAa M HE3HAYUTEIBbHO OTINYACTCS OT

UMITYJIbCHOTO TIPOOMBHOTO HAMPSHKEHUS UCKPOBOTO MPOMEKYTKA pa3psTHUAKA U,

O)IHOﬁ N3 OCHOBHBIX XapaKTCPHUCTUK paspAIHHUKA ABJISAIOTCSA OCTABIICCCA HAIIPAKCHUC

paspsAaHUKa Uocr , T.€. HallpsbKEHUE Mpu onpenenéHHoM Toke (5-14 kKA st pa3HbIx

Y siow ), KOTOpbIA Ha3bIBA€TCA TOKOM KOOpJauMHauuu. MmnynbcHoe mnpoOuBHOE

HaIpsHKEHUE MCKPOBOTO TMPOMEXKYTKA Pa3psaHUKa U ONM3KOe K HEMY HaIpshKEHUE



Uoer  nomxusr 6bite Ha 20+25%  myoke PaspANHOTO HANPSKECHUS U3OJISALUK
(KOOpIMHAITMOHHBIN HHTEPBA).
[Tocre okoHYaHMSI MpoIlecca OTPAHUUYCHUS TEPEHANPSHKEHUS Yepe3 pa3psTHIK

MPOJOJKAET POXOAUTH TOK, ONPEIEIAEMbII pa00YMM HAIIPSKEHUEM ITPOMBIIIIIEHHOM
YacTOTBl. JTOT TOK (TaK K€, KaKk W y TpyOyaThlX pa3psIHUKOB) Ha3bIBACTCS
CONPOBOXKAAIOIMMM TOKOM. CONPOTUBIEHUE HEIMHEWMHOIO PE3UCTOpA pa3psaHUKA
pe3Ko BO3pacTaeT MpPU MANbIX [0 CPaBHEHUIO C MEpPEHANPSKEHUSIMU pabouux
HalpspkeHUsAX, CONpOBOXKAAIONIMM TOK CYIIECTBEHHO OIPAaHUYMBACTCS, W IpHU
IIEPEXO0JIe TOKA 4Yepe3 HyJIEBOE 3HAYECHHE Ayra B HCKPOBOM IIPOMEXKYTKE TacCHET.
HaunGouplee HanpsiKeHre MPOMBIIITIEHHOW YaCTOThI HA BEHTHJIBHOM pa3psIHUKE, IPH
KOTOPOM HaJEKHO OOpPBIBAETCS MPOXOMASIIMN 4Yepe3 HEro CONMPOBOXKIAIOIIUN TOK,

Ha3bIBACTCA HAIIPAKCHUCM I'allICHU A U ram . COOTBGTCTBYIOH_[Hﬁ TOK — TOKOM I'alliICHUA

IFAU[ . I'amenue AYTrru COIPOBOXKAAIOIICTO TOKA JOJIKHO OCYHICCTBUTCA B YCIIOBUAX

0JIHO(a3HOTO 3aMbIKaHUs Ha 3€MJII0, TaK KaK BO BPEMs OJTHOM U TOMN e I'PO3bl MOTYT
IIPOU30UTH NEPEKPHITUE U30JISLNUN HAa OTHOM (pa3e U cpabaThIBaHUE pa3psAIHUKA B IBYX
npyrux (azax npu oAHO(PA3HOM 3aMbIKAHUH HA 3EMITIO.

Pewenue.

B nauane o6moTtku (x = 0) HanpspkeHue paBHO npriiokeHHoMY (U = Up). B koHLie
oomotku (X = |) mpu 3a3eMaEHHOI HEHTpaIM HampsbKeHHe paBHO HY 0 (U = 0), a mpu
M30JIMPOBAHHOW HEWUTPAIIA HYJIFO PABEH TOK.

3aKOH HAYAJLHOTO pacTpeeIeHs] HAaPsHKEHUS BAOJIb OOMOTKH:

JUJTA 323€MJIEHHOM HEUTpaIn

sha-(1-x)
Unau(x) =Yoo T
sha-l [1]
JUISL U30JIMPOBAHHOM HEUTpAIIU
ch a-(1-x)

Do T TR LT o)



Hnsa paspsaauka PBC-220 wmakcumanbHOE 3HAY€HHE  OCTAIOIIEroCs
HANpsOKEHUS. TPU UMITYJBCHOM TOKE C JAJMUTENBbHOCThIO ¢poHTa 10 MKC, mpu
MaKCHMAaJIbHOM 3HaY€HUH TOKa UMITyJbca 3 KA coctaBisieT He 6oiiee 630 kB.

[Ipn OonpbIIMX 3HAYEHUSX APryMEHTa THNEPOOIMYECKHE CHUHYC U KOCHUHYC
NPUOJIM3UTENIBHO PaBHBI ApYT Apyry. Takum 0Opa3om, Juisi 3HAYUTEIIbHOU 0OMOTKH

( X/l < 0,8) HayanmpHBIC pacrlpepeiCHUs NPU M30JMPOBAHHOW U 3a3eMIIEHHON
HENTpassX MPaKTUYECKU COBIAJAIOT U MOTYT OBITh BBIPAXKEHBI 001N MPUOTNKEHHON

bopmyIIoi:

al-x

~ - —ax
~U,-e =U,-e

U

Hau(X)

a= 2 _ 1B o117

MaxkcuMalIbHBIN POAOJIBHBIA TPAAUEHT HAIIPSKECHHS PABEH:

(%) Yeioua
ax ) |

Onpenenus Uss 110 KaTyIIKaM OOMOTKH, COCTAaBUM CIIEAYIOIIYIO TaOIHILy:
alx
UHA‘I(X) ~U, e b =U, e ’
o= \/E = \/E =0,117
e AK 950 )
Tabnuma4.1.
Ne xatymkn _elx U
UHA'J(X) ~U,-e ! U_o
[x5]
0 630 1
1 560,438 0,889
2 498,557 0,791
4 394,539 0,626
6 312,223 0,495
8 247,081 0,392




10 195,53 0,310

15 108,931 0,172

20 60,686 0,096

30 18,835 0,0298
40 5,845 0,0092
50 1,814 0,0028
60 0,563 0,00089
70 0,174 0,000276

U =U, -e % =630-e ™ =560,438«B

U () =Y, -€** =630-e 1" = 408,557k B

(3—“j=uo ca=U, - a=630-0117 =73,71xB
X

Pacnipenenenrie HanpsiKeHUs: B yCTAHOBUBILIEMCS PEKUME 3aBUCUT OT Crocoda
3a3emiieHusl Hetpanu. [lpu 3a3eMIEHHON HEUTpaIM B CHIIy OJHOPOAHOCTH OOMOTKHU
YCTAHOBMBUIEECS PACIPENEICHUE HANPSHDKEHUS ONPENEIAeTCS HAKIOHHOM IPSMOM.
[Tpu n301MpOBaHHON HEUTPaAIM B YCTAHOBUBILIEMCS PEKUME BCSI OOMOTKA MPUHUMAET
OJIMHAKOBBIM TMOTEHIMA] OTHOCUTEIbHO 3€MJIM U Uyerxy HPEACTABIAET COOOM
TOPU30HTAIBHYIO MIPSMYIO JIMHUIO.

Takum oOpa3om, B 000MX CiIy4asiX HETPYAHO OMNPENCIUTh CyMMY aMIUIUTYH
OTJIEJIbHBIX TAPMOHMK B JI000H Touke 0OMOTKHU. B mpoiiecce pa3BUTHs COOCTBEHHBIX
KoJIeOaHMI HanpsbkeHne OyIeT MPEBOCXOIUTh YCTAHOBUBILEECS, CTPEMSICh K HEMY T10
Mepe 3aTyXaHHs ITUX KojeOaHui. MakcuMallbHOE 3HAUEHHUE HAMPSHKCHUS B KaXKI0M

TOYKE OOMOTKH MPUOIMKEHHO PABHO:
k=00
U max(x) ~ Uycm(x) + kZU k (X)
=1

[Ipu wm30nMpoBaHHOW HEWUTpasin HaWOOJIbIIIEE HAIpPsKEHUE HAOIOMaeTCs Ha
KOHIIe OOMOTKH U MOXeT B 1,5 + 1,8 pa3a mpeBblaTh HampspKeHUE B Hadale (TpH

OECKOHEYHO [JIMHHOM HUMIIYJIbCE C BEPTUKAIbHBIM (PpoHTOM). Ilpu 3a3emnénnoi



HelTpanu HauOOoJbllee HANpsHKEHHE BO3HUKAET B KOHIIE MEPBOW TPETH OOMOTKH U
cocrasisieT (1.2 + 1.3) Uo. CnenoBarensHo, B 000UX Clydasx Ha TJIABHYIO U3O0JISILIUIO
MOKET BO3JCHCTBOBaTh HAIPSDKEHHE, CYIIECTBEHHO IPEBBIIIAIONIEE HAIPSLKEHUE

HCTOYHHKA.

5 10 15 20 25 30 35 40 45 50 55 60 65 70

HauyaibHoe pacnpenesneHue HanpsiKeHUs 110 00MOTKe

3agaua 6
Paccuntath TOK 0JHO(A3HOTO 3aMbIKAHUS HAa 3EMJIII0 B CETU C
W30JJMPOBAHHON HEUTPAIbIO M BBITTOJIHEHHOW M3 YYaCTKOB BO3IYITHOW M KaOeIbHOU
auHuii. OOOCHOBaTh HEOOXOJMMOCTh MOJKIIOYEHHUS JIyroracsimero peakTopa.
Onpenenuts, CaeAyeT JU MOAKII0YATh JyTroTacsIui peakTop, U €CJIU 3TO HE00X0AUMO

BBIIIOJIHUTB, TO ONPENEIUTh MOIIHOCTh U TUN peakropa. JIMHuM XapakTepusyroTcs
HOMUHAJIBHBIM HaIPSKEHUEM Utow , CYMMapHOM JIJTMHOW BO3JYIIHBIX U KaOEIbHBIX

JIMHUM LBH 151 LK” COOTBCTCTBCHHO, YACIbHBIM TOKOM 3aMbIKaHUS HAa 3€MIIIO IM u IK”



Tadbnuma 7 — cxoaHble TaHHBIE K 3a1a4ue 6

[Tpennocneanss nudpa 3a4eTHON KHIDKKHA 00yUJaroIIerocs
1 2 3 4 5 6 7 8 9 0
U.xB 10 10 10 10 10 10 10 10 10 10
LBi,kM 130 | 132 | 128 | 126 | 136 | 130 | 132 | 128 | 126 | 136
L1, kM 30 28 26 32 34 32 30 28 26 32
Ism,A/km | 0,03 | 0,04 | 0,025|0,035| 0,03 | 0,04 |0,025|0,035| 0,03 | 0,04
Ik, A/km | 1,2 1,3 1,4 1,2 1,3 1,4 1,2 1,3 1,4 1,2

MeToauueckue PEKOMECHIAIIUN

JlaHo:

A A
UHOM =10xB LB/Y =128xkm LK/] = 28xm IM = 0,03@ IK_/] :1’3E
Teopus:

KomneHcanus Toka 3aMbIKaHHS Ha 3€MIITIO.

OnxuM 13 HanboJiee pacpOCTPaHEHHBIX CPEJICTB YMEHBIIIEHUS (KOMIICHCALIUH )
TOKA 3aMBIKaHUSI HA 3€MIII0 SIBJIIETCS BKIIIOYEHHWE B HEWUTpallb PETYJIUPYEMOTrO
peakTopa (puc.5.1.), KOTOPBIM HA3bIBAIOT TaK K€ Jyroracsile KaTyIlIKou, KaTyIIKOu
[Terepcena, HACTPOECHHOW UHIYKTUBHOCTHIO.

[Ipu paBeHCTBE YACTUUHBIX EMKOCTEH OTHOCHTENIBHO 3eMiIM g Bcex (a3
MOTEHIIUAJI HEUTpaJIM B HOPMAJILHOM DPEXHUME paBeH HYII0 M TOK (a3 B KaTyIIKE
orcyTcTByeT. IIpu ogHOGa3HOM 3aMbIKaHMM Ha 3€MJII0 HAa HEUTpaid MOSIBISETCS

HaIpsHKCHUC Hy.]'ICBOfI MMOCJICA0BATCIbHOCTH, paABHOC U@D , 1 B KaTYIIKC BO3HHUKACT TOK.

U, 6 1
“ T, + ol =U ‘I{(COLO)Z ) a)LJ [5.1]




Puc.5.1. Cxema 3ameLLeHns ceTn ¢ gyroracsiien KaTyLKom

L
L,=L¢ +—=
- CyMMapHasi HHIYKTUBHOCTE;

"o - akTHBHOE CONPOTHUBIICHUE

Lo~be T~ mpugim o <X Yepes mecto 3ambikanms Ha 3eMITI0 TIPOXO/IAT

TOK KAaTYIIKH W TOK 3aMbIKaHUS Ha 3C€MIIIO, KOTOpBIP'I CKJIaAbIBaCcTCA M3 €MKOCTHOT'O
/
TOKa JIMHUM WM aKTHMBHOHM COCTAaBJIAIOIICH 3U‘7’g I, O6y0J’IOBJ’IeHHOI/I YTICYKaMH II0

HU30JITOPaM M IIOTCPsM Ha KOPOHY B BO3AYIIHBIX JIMHHUAX, AUIJICKTPHYCCKHMH

INOTCPSIMH B KaOeNbHBIX JTUHHUSIX.

OOmmii TOK Yepe3 MECTO 3aMbIKaHUs (OCTaTOYHBINA TOK Io) paBeH:
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Puc. 5.2: KpuBasi 3aBUCMMOCTW TOKa Yeped MECTO 3aMbIKaHWA OT

WHAYKTUBHOrO TOKa KaTyLUKKN (@) U BEKTOPHbIe guarpamMmmbl Ans
Pa3nuyHON cTeneHn KoMneHcaLUum éMKoeTHoro Toka (6).

Ha puc. 5.2. npuBeneHbI 3aBUCUMOCTh OCTaTOYHOTO TOKA OT UHAYKTUBHOI'O TOKA
KaTYIIKU U BEKTOPHBIC AUMArpaMMbl i1 TUITMYHBIX ciaydaeB. O01acTh clieBa OT TOUKH
I <l

MUHUMYMA, TAE C - TOYKOM KOMIIEHCAIIUH, WA UACATIbHOM HACTPOUKOM, TOUKA

lo=1 ~le _ o6macTs

€ - TOUKOM KOMITEHCALIMH UJIU U€aTbHOM HACTPOMKH, a 00J1aCTh L
IIEPEKOMIIEHCAINH. MHWHUMAIIBHOE 3HAYEHHWE TOKa IIPU HMACAJbHOM HACTPOMKE
ONPENEIIAECTCS €ro aKTUBHOM COCTABIIAIOLICH, a TaK K€ BBICIIMMU FapMOHUYECKUMU,
KOTOpPbIE MOTYT MOSIBUTCS, Onarojapsi HeOOJIbIIOMY OTKJIOHEHHMIO XapaKTEPUCTUKU
KATYILIKHU OT JINHEMHOW Y HAJIMYMIO BBICIIMX TAPMOHMK B KpuBoM D/[C ncTouHuka.

B ycioBusix skcrutyatanuu He Bceraa MOXKHO JOOUTHCS TOYHOM HACTPOWKH, HO
npy HEOONBIINX OTKIOHEHHUSAX aOCOIIOTHAs BEJIMYMHA HEKOMIIEHCUPOBAHHOTO TOKa
MaJIO OTJIMYAETCS OT aKTUBHOW COCTABIIAIOIIEH, ITOCKOJIBKY aKTHBHAs U PEAaKTUBHAs
COCTaBJISIIONIAs CKJIA/IBIBAIOTCA B KBaJApaType.

OrpanuueHue TOKa 4Yepe3 JIyroBOoM MPOMEXKYTOK OOJerdyaer yCIOBHS
JICMOHU3ALMU JYTH U MOBBIILIAET BEPOSTHOCTh €€ ObICTPOro raieHus.

OFpaHI/I‘IeHI/IH CKOPOCTH BOCCTAaHOBJICHUA HaIpsKCHUSA Ha AYyroBom

IMPOMCIKYTKEC. HepBoe 3aKUTaHUC IYTHU B CCTHU C KaTymKOﬁ IMPOUCXOIUT TaK KC, KaK 1



B CETH C H30JMPOBAHHON HEUTpanbio, T.e. COMPOBOXKAAECTCA KoJebaTeabHbIM
IIPOLIECCOM, YacTOTa M AMIUIMTYJa KOTOPOTO MajO 3aBUCAT OT HAJIWYUSA KATYIIKH
BCJEACTBUE €€ OOJBIIOr0 MHAYKTHBHOIO CONPOTHUBIICHUS I TOKOB BBICOKOM
yacTtoTel. [lo 3TOM ’ke€ mNpHyYMHE KaTyllka HE BIUAET HA BBICOKOYACTOTHYIO
COCTABJLIIOLIYIO IIEPEXOJHOI0 IIPoLEecca, KOTOPBIM BO3HUKAECT IOCIE IOIBITKA
raleHus 1yTy MpH Mepexoe Yepe3 Hyslb TOKAa BBICOKOYACTOTHBIX KOJICOAHUH.

B cetm ¢ H30JIMpOBAHHOM HEUTPAIBI0 HAIPSIKEHWE CMEIICHUS HEUTpaIu
OCTaéTCs IOCTOSIHHBIM, a HaNpsHKEHUE Ha MOBPEXAEHHON (Da3e BO3pacTaeT, U3MEHSICh
C 4aCTOTOM CETH, YTO MOKET IMPHUBECTH K ITOBTOPHOMY 3aKMUTI'aHUIO OyTd. B cetu ¢
JIyroracsiled KaTylIKOW B HEWUTPAIM HaNpsHDKEHHE C YacTOTOM HCTOYHHMKA
BOCCTAHABIIMBAETCS MEJIEHHO, TIOCKOJIbBKY (Da3HOE HampspDKEeHHE HCTOYHUKA
BOCCTAaHABIIMBAETCS MEMJICHHO, IIOCKOJIbKY (Da3HOE HANpsSKEHWE MCTOYHUKA H
COCTOBJISIIOIIAs CBOOOJHBIX KOJEOAHUU MPOTHUBONOJOXKHBEI MO (aze. Ecnu nyra He
3a)KUTAaeTCs TOJ BJIMSHUEM IHMKa TalleHUs HEMOCPEACTBEHHO IOCiEe OOpbIBa TOKa
BBICOKOYACTOTHBIX KOJIEOAHHI, TO BEPOATHOCTh €€ MOCIEAYIOIIEro 3a)KUraHusl IpH
BO3JICCTBUM  BOCCTaHABJIMBAIOILIETOCS HAINPSUKEHUSA  IIPOMBILLICHHOW YaCTOTHI
YMEHBIIIAETCS.

Ilpr 3aseMiieHMM HEWTpamu Yepe3 JOyroracsiilylo KaTylIKy BO3MOXKHBI
ITOBBILICHUS HAIIPSIKEHUS HE TOJIBKO IPU 3aMbIKaHUU HA 3€MIIIO, HO U IIPA HOPMAJIBHOM
pexXHUMe, €CU ceTh 00JaaeT X0Ts Obl HEOOJbIION HecuMMeTpuel . Hanpsikenue Ha

M30JIMPOBAHHOW HEUTPAJIA PABHO:

. Ul-Y1+U2-Y2+U3~Y3:U¢-Y+a2-U(p+a-U®

U,= Y, +Y, +Y, Y, +Y, +Y,

VYo Ys MPOBOJUMOCTH (ha3 OTHOCUTEIILHO 3€MJIH.

B HOPMAJIbHOMPECIKUME BO3MOKHO HC3HAUUTCIIBHOC CMCIIICHHUC HeﬁTpaHH, TakK
KakK IIpu JIF000OM BCTPCUAIOIIMMCS Ha MMPAKTHUKE PACIIOJIOKCHHUHN ITPOBOJAOB BO3YIITHBIX

JIMHUA HuX €EMKOCTH OTHOCHTEIBLHO 3eMJIM HCOANHAKOBBI. B YaCTHOCTH, IIPpH



TOPU30HTAJILHOM  PAcHOJIOKEHUU  TPOBOJOB  EMKOCTh  CpefaHeil  (a3bl Co

npubam3uTenbHo Ha 10% Hike, 9eM EMKOCTH KpatHuX (as.
[Ipy wmneanbHON HACTpOWKe CMEIICHWE HEWTpanu JOCTUTAaeT HauOOJBIIETro
— UO
<o
3HAYCHHUSI . Hammpumep, mipu

07U,

U, =0,03%U,, u 9=005 CMEIICHUE HEUTPAIU [PHU

TOYHOM HACTPOMKE JOCTUTAET OAHOBpPEMEHHO HCKa)XaeTcsi W BEKTOPHAs
quarpamma HanpsDKEeHUM OTHOCHUTENBbHO 3€MJIM; Ha OHOMU (ha3e HalpspDKEHHE MajaeT

a0 O’SU('), a Ha JpYyrux (1)338,X MNOAHHUMACTCA ITOYTHU OO IMOBBIMICHUA HAIIPSIKCHUA HC

NpCaACTAaBLIIOT OIIACHOCTH I HM30JLIOUH, OAHAKO OHHM HC OOIIYCTHUMBI H3-3a

YBEJIMYEHHS MOTEPh HA KOPOHY, BIUSHUE HA JUHUMU cilaboro Toka. OTKIOHEHHE OT

YCJIOBHUM HACTPOUKH B ripeneax 0,1 ymeHbIIaeT CMEIeHne HEUTPAIIH 10 0,3U

®, HO 3TO
HeZocTaTo4yHo. [1o3TOMy B ceTu ¢ ayroracsimiell KaTylKol B HEUTpalIu HEOOXOAUMO
OCOOEHHO TIATEJIBHO BBINOIHATH TPAHCIIO3ULIUIO.
Pemennue.
ToK 3aMbIKaHMs Ha 3€MJIIO ONPEAEIIAECTCS U3 COOTHOIICHUS
=0,013-90+0,82-70=5857A
,

ICyMMAPHbM = IB./7 ) LBH + IKJY ) LKJY

rae Var _ yIEIbHBIN TOK 3aMBIKAHUS HA 3€MIIIO B BO3AYLIHON JIMHUM, /iy,

Loy JUTMHA BO3IYIIHOW JINHUU, KM.

ber YIENbHBIN TOK 3aMBIKaHHS HA 3€MJII0 KaOeNIbHOU uHuu, */

KM»

Lir _ JUIMHA KaOeJIbHOU JIMHUHU, KM.

JIunnn 6 KB BBINIONHEHBI C U30JIMPOBAHHOM HEUTpasblo. B HE3a3eMIIEHHBIX
CeTSIX TOK OAHO(A3HOrO 3aMBIKaHUS Ha 3€MIII0 OTHOCHTENbHO Maji. OJgHAKo Npu
IIPOJOJDKUTEIBHOM IIPOTEKAHMM JTOTO TOKAa B MECTE 3aMbIKaHUS BBIIEIACTCS
3HAQUMTENbHAS DHEPIUs, YBEJIMYMBAKOMIAS MOBPEXKICHUE, UYTO MOXKET HPUBECTH K
nepexony 3amblkaHus Ha 3emiito B Mexaygasnoe K3. Iloatomy Ha ocHOBaHuMU

MHOTI'OJICTHET O OIIbITa OKCIITyaTalun HE3a3EeMJIEHHBIX ceTeu YCTaHOBJICHBI



JONyCTUMBIE (KPUTHUECKKE) 3HAYEHHUS TOKOB 3aMbIKaHUs Ha 3€MJTIO, IPU KOTOPHIX €I
BO3MO>KHO COXpaHEeHHE B pab0OTe MOBPEXKIEHHOTO yYaCTKa CETH B TEUEHUE HECKOJIBKIX
4acoB, HEOOXOJMMBIX Jisi OTHICKAHWS M OTKJIIOYEHHS MeCTa MOBpEXKIACHHUS 0e3
HapyIICHUS 3JIEKTPOCHAOKEHUS.

Tak KaK NOJIy4eHHOE 3HAYEHUE TOKA MPEBBIIIAECT JOMYCTUMBIN TOK 3aMbIKAHUS
Ha 3emito 30 A B cersax 6 kB [2, cTp. 460], B HelTpanb TpaHchopMaTOpa CUCTEMBI
HEOOXOMMO BKJIIOUUTH AYTOTacsIiuid peakTop.

Br16op ayroracsiiero peakropa BBIMOJIHSIETCS B CIACAYIONIEM MOPSIIKE:

1) ompencnsarOT MaKCUMAJIbHBIH €MKOCTHOW TOK 3aMBIKaHWsA Ha 3eMio lc,
KOTOPBIN paBeH

=1 +1, +1g

rae le _ E€MKOCTHOM TOK;

2 — Tok &mKocTHOI ACUMMETPUU;

le _ AKTUBHBIN TOK.

Tox €MKOCTHOW acUMMETpPHH COCTaBisieT He Oonee 2% EMKOCTHOTO TOKa,
COOTBETCTBYIOIIEr0 MAKCUMaJIbHOMY noTeHIuany Heitpamu Uy = Uy, a akTUBHBIN TOK

He TpeBbIaeT 6% yKa3aHHOIO 3HAY€HUS] EMKOCTHOTO TOKa. [103TOMY MOKHO MIPUHATH

ONPEIENSIOT CYMMapHYI0 MOIIHOCTh PEAKTOPOB M3 YCJIOBHS MOJHOM KOMIIEHCAI[UU
E€MKOCTHOTO TOKA 3aMbIKaHUsI Ha 3eMJIIO (PE30HAHCHAsI HACTPOIKA)

S =UHo|v| g =£.40'24=232,3

V3 V3 KBA;

2)  OMIpeneNsioT YKCiIo peakTopoB. Eciu éMkocTHO# TOK mpesbimaet 50 A, To
HUCXO/sI U3 COOOpaXKeHUN TMOKOCTH M HANEKHOCTH KOMIICHCAIIUU PEKOMEHIYeTCs

IIPUMEHATH HE MEHEE JIBYX PEAKTOPOB;



3) BBIOMPAOT MECTO BKIIIOYCHHSI PEAKTOPOB. PeakTopel pPEKOMEHIYEeTCs
yCTaHaBIMBAaTh Ha Y3JIOBBIX MOJCTAHIMSAX CEeTH. B 3TOM ciy4yae BEpOSTHOCTD
coxXpaHeHUs B paboTe peakTopa MpH aBapUMHBIX OTKIIIOUEHUSIX B CETH MaKCUMaJIbHA.

4) BpIOWparOT TpaHcPOpPMATOPBI TSI TOAKIIOUEHHs] peakTopoB. Jlis
MNOAKIIOYEHUS] JyTroracsiiuX pEakKTOpOB Ha MOJCTAHIUSAX MPUMEHSIOT HEUTpaiu
tpanchopmaropoB CH unu HelTpanu TpanchopMaTopoB, MpeIHA3HAYCHHBIX JUIs 3TOM
LEJH.

Brioupaem peakrtop; tuna P3JICOM — 380/10. Ilpeaensl peryimpoBaHusi y

BBIOpAaHHBIX peakTopoB 25 — 50 A.

3agaua 7
Paccuutare romoBoe UHCIO TPO30BBIX  OTKIIOYEHHWW  BO3AYLIIHOW  JIMHUHU
ANEKTpOoNEPEAAYH, TPOXOISIIEH TT0 TEPPUTOPUN MOJITOBBL.

U h

orn y

JIuHus XapaKTepHU3yeTCs HOMUHAJIbHBIM HAIIPSDKCHUEM — 7OV | TUIIOM, BBICOTOM

COIIPOTUBIIEHUEM 3a3EMIICHMUSI Ry OTOp, 3aIIUTHBIM YTJIOM &, YKCIIOM TPOCOB M.

TabOnura 8 — McxonHuele JaHHBIE K 3a7a4e 7

[Ipeanocneanss nudpa 3a4eTHOM KHUKKK 00ydaronierocs
1 2 3 4 5 6 / 8 9 0
U,xkB 220 | 220 | 220 | 220 | 220 | 220 | 220 | 220 | 220 | 220
hor,m 35 40 45 50 35 40 45 50 35 40
n 2 1 2 1 2 1 2 1 2 1
Ru, 18 19 20 21 22 18 19 20 21 22
a=21° 21 21 21 21 21 21 21 21 21 21




MeToauueckune PECKOMCHIAIIMHA

Jlano:

UHOM =220xB h0H=35M n:l R]/I:ZOQ a=210

, TUII OITOPBI — MCTAJINIMYCCKHC,

Teopus:

['po30BBIE OTKIIIOUEHHS BO3IYIIHBIX JIMHUN ¢ TPOCAMU MOTYT IMPOUCXOAUTH 1O
CJIEIYIOLUM TPUYUHAM:

1.  Ynap MoinHuUM B TpOC B CE€pEIMHE MPOJIETA U MEPEKPHITUE BO3TYIIHOTO

IIPOMCIKYTKaA TPpOC-IIPOBOA,

2. [IpopbIB MOJIHMM YEPE3 TPOCOBYIO 3aIIUTY, T.€. MOPAKEHUE MMPOBOJIA;

3. VYaap MOJIHUU B OTMIOPY U 0OpaTHOE MEPEKPHITUE M3OJISAIUU C OMOPhI HA
MIPOBOJI.

Pemenue.

JInss  OLEHKH TpO30yHNOPHOCTH  BO3AYIIHBIX JIMHUH  DJIEKTpOIepeaadn
Pa3IMYHOTO HOMHUHAJIBLHOIO HAMNpPSHKEHUS U TEXHUYECKOTO HCIOJHEHUSI BBEACHO
MOHSITHE YJEBHOTO Yncia OTKIroueHu# Tuauu JiauHou 100 kM 3a 100 rpo30oBbIX 4acoB
B rOny.

e  VenbHOE YUCIIO OTKIIOYEHUHI TMHUI ¢ TPOCAMU BBIYMCIISIETCS IO (hopMyIIe

4-h 4-h
namm:4.hTP Pa'PHP.nl-i_(l_Pa)' —m'POH'n]_"'(l_ | Onj'PTP.UZ

IF[P P

rae e — CpelHss BBICOTa MOJIBECA TPOCOB, M;

Mo _ pricora OTOPBI, M;

e — JUIAHA TPOJIETA, M;

Pa BEPOSITHOCTH MPOPHIBA MOJIHUU YEPE3 TPOCOBYIO 3AIUTY:

e  BepoaTrHOCTh NpOphIBA MOJTHUU YEPE3 TPOCOBYIO 3AILUTY:

a- hOl'[ 4 21\/%_

P =10 ® =10 ® =0,002.




e [lpu ymape MonHMM B OJMH W3 MPOBOAOB Ha cocenHed (a3e HaBOIUTCS

ITOTEHIHAJI U €€ MEPEKPBITHE MPOU30UIIET, €CIIN KPUTUUECKUN TOK

L 2:Ugp, _ 2:1300

o> _ 866714
k=T 300 :

rie |l — TOK MOJTHMM B TOPaKEHHOM IIPOBOJE, KA ;
Usoy — UMITyJIBCHAS IPOYHOCTH TUPJSHHI [4, cTp. 39],

mpu N = 2, Usg, =1300 _

UMITYJIbCHAS! TPOYHOCTh TUPJISTHABI (PAaCCUMTAaHHOW Ha
220kB), z — BostHOBOE comnpoTuBiIeHUE MpoBojaa (Z =300 Om);

JJIsA BJI Ha MeTaJUIMYECKHX M 7KeJIe300€ TOHHBIX OoIIopax

e  BeposSTHOCTh MOSBIECHUS TOKA BEIMYUHON v wmm Gombuero, npu
KOTOPOM U30JISIUS IEPEKPBIBACTCS

P|KP — PHEP — e70,04r|Kp — e—0.04-8,667 — 0,709

PUEP — BCPOATHOCTD IICPCKPLITHUA U30JIAIHUN Ha OIIOPC IMMPH yaAap€ MOJTHUHU

B MPOBOJ;
e Haxomum Py, — BepoATHOCTH Mpo0OOSi MPOMEKYTKa TPOC — MPOBOJ INPHU
yAape MOJIHMM B TPOC B CEpeIMHE MPOJIETA; OHA OLIEHUBAETCS 10 (hopMyIie

008 —0.083000|i —0,083000i
PTP:P —e© a:e " — @ 30020'009

a

(mpu yaape MOJIHMHM B TPOC HaIpPsHKEHUE MEXKIY TPOCOM W MPOBOJOM 3aBHUCHT
TOJIBKO OT KPYTH3HBI TOKa & M HE 3aBHCHUT OT €r0 aMIUIUTY/bI; PACCTOSHUE MEXIY
TpocoM u 1poBojioM S npuHuMaetcs paBHbiM 0,02 - I, = 0,02 - 300 = 6 m).

e Haxonum Py, — BEpOATHOCTB MEPEKPHITUA U3OJSALNU TIPU yAAPE B ONMOPY;

POH — e—0.04|Kp — e%).04—»8.667 — 01709

| __ Use _ 1300
““ R,+8-h,, 21+015-35

= 49,52k A4

)
npun=2,06=0.15.
1M1 — BEPOSITHOCTh OOpAa30BaHUsl YCTOUYMBOM AYTH MPU MEPEKPHITUN U3OJISALINU

onopsl, Jy1st Tuaui 10 220 kB 1 = 0.7.



N2 — BEPOSITHOCTh 00pa30BaHMs YCTOWYMBOM JyTH MpU MpoOOe BO3AYITHON
M30JISALMHA B MPOJIETE:

U 220
=(16-E.,—6)-10%=|16-—HM _g -102:(1,6-——6]-102:0,28
n, ( cP ) ( \/§-S J \/§-6

rae Ecp — cpennsas HanpsoKEHHOCT.

HOI[CT&BJ'I}I}I IMOJYUYCHHBIC 3HAYCHUA, OIIPCACIIACM YACIBHOC YHUCJIO OTKJIFOUCHUM

JJMHHWHN

OmKi

n,,=417- {0,002 -0,709-0,7 + (1-0,002) - {% -0,709-0,7 + (1— %) -0,009- 0,28} =15,88

Yucno oTkirodeHu TuHUM paBHo 15,88 paza nisa nuauun giuHoi 100 kM 3a 100

T'PO30BbBIX HaCOB B I'OAYy.






