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1. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHMUS 110 JUCHUITIJIMHE

Kareropus HaunmMenoBanue mokasarens ore-

Kon n HanmeHoBaHMe MHAN-
(rpymma) | Kox n HamMeHOBaHHE KOM- HUBaHUS pe3yNbTaTa O0ydeHHs

KaTopa JOCTIKEHHS KOMIIe-

KOMIIETEH- MEeTEHINN 0 TUCTIUTITHHE

. TEHIIUU
i
npodeccu- | IIK-3. Cnocoben anamuzu- | [IK-3.5. Ananmzupyer Teky- | 3HaHUS METOIOB U METOJIUK pac-
OHaNbHAsl | pOBaTh pPEKUMBI PadOTHI | €€ COCTOSIHWE MapaMeTpoB | YeTa M HM3MEPEHHS MMapaMeTpoB

CHUCTEM DIICKTPOCHAOKECHHUS
O0OBEKTOB.

3a3eMJISIFOLLUX  YCTPOICTB U
pa3pabaTbiBaeT MEPONPUSITHS
M0 UX CBOEBPEMEHHOW HOpMa-
TU3aliil B TENIxX oOecrede-
HUS 3NEeKTPOoOE30NacCHOCTH
MPU  SKCIUTyaTallid AJIEKTPO-
YCTaHOBOK.

3a3€MJISIIOIIUX YCTPOKCTB 3JIEKT-
POYCTaHOBOK, a TaKXKe COOTBET-
CTBYIOLIMX DAa3/eloB HOPMAaTUB-
HBIX TOKYMEHTOB.

YMeHHusi TPOEKTUPOBATH 3a3EM-
JSIIOIIME YCTPOWCTBA U aHAJIHM3H-
poBaTh TEKylLlee COCTOSHHE Ia-
paMeTpoB 3a3eMJIIFOILIUX
YCTPOMCTB, IPUMEHATH HOpPMa-
TUBHO-TEXHUYECKYIO JOKyMEHTa-
LUIO.

HaBpikn pacyera, uaMepeHuss U
aHauu3a I[apaMeTpoB 3a3eMILIIO-
IIMX YCTPOMCTB 3JEKTPOYCTaHO-
BOK, BBIIIOJIHEHUSI MEPOIPUITHI
o "X HOpMaIM3allMUu B MLCIIAX
obecrieueHns1 AIEeKTpoOe30nacHo-
CTH IPU IKCIUIyaTallUd 3JIEKTPO-
YCTaHOBOK.

K-3.8. TloHnMaer nUpUHIH-
OBl TPUMEHEHUs OecHHIoT-
HBIX AaBHAIMOHHBIX CHCTEM
Uit 6e30macHoro 00CIyKHBa-
HUS ~ DIEKTPOYCTaHOBOK U
ANEKTPOOOOPYIOBAHHS.

3nanust HTJl B oOnacTu sKkcIuty-
aTauuud U OOCIYKMBaHUS JIEKT-
POYCTaHOBOK M  OCCITMJIOTHBIX
ABUAITMOHHBIX CUCTEM.

YMeHust TpPUMEHSAThH HOPMAaTHB-
HO-TEXHUYECKYIO TOKYMEHTALHUIO.
HaBbIKH BBIIOJIHEHUS MEPOIIpU-
ATUN 1O 3KCIUTyaTaluu u 00CIy-
JKUBAHUSL 3JIEKTPOYCTAaHOBOK, B
TOM YHCJIE C TMPUMEHEHHEeM Oec-
IINUJIIOTHBIX aBUAIITMOHHBIX CUCTEM.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE
OBPA3OBATEJIbHON INPOI'PAMMBI

1. Komnerenuus IIK-3. Ciocoben aHamu3upoBaTh peKUMbI pabOThI CUCTEM DJICK-
TPOCHA0XEHUST 0OBEKTOB.

I[aHHaﬂ KOMIICTCHIIMA (l)OpMI/IpyeTCH CJICAYHONIMMU JUCIHUITTIMHAMMU.

Cragus

HanmenoBanus JAUCHUITIIMHBI

1.

DneKTpocHa0KeHNe

OCHOBBI JIEKTPONPHUBOAA

HCpCXO,Z[HBIe IMPONHCCCHI B 3JICKTPOIHCPICTUICCKUX CUCTCMAX

CuitoBas 3JI€KTPOHMKA

SJ'ICKTpI/ILICCKI/IC CTaHIIMH U ITOACTAaHIINN

SJ'ICKTPOBHCPFCTI/I‘-ICCKI/IC CHUCTCMBI U CCTU

No|g~ Wi

[TonroroBka K npoluierype 3alMThl U 3allIUTa BBITYCKHON KBaTM(PUKAIMOHHON pabOThI




3. OBPBEM IUCHUIIVIMHBI

OO01mmast TpyI0eMKOCTh JUCIIMILINHBI COCTABIISET 4 3a4. equHuIb], 144 gaca.

dopma npomMekyTouHoi arrecraiun aud. 3auet (7 cemectp).

Bun yae6HO# paboThI Bceero Cemectp
4acoB Ne 7
OO6m1ast TpyI0eMKOCTh TUCIMILIMHEI, Yac 144 144
KonTakTHas padora (ayAUTOpHbIE 3aHATHSA), B T.4.: 71 71
JIEKIIUU 34 34
nabopaTopHbIE 17 17
MIPaKTUYECKHE 17 17
IPYINIIOBBIE KOHCYJBTALMU B MEPUOJ TEOPETHUYECKOro OOy4YeHHS U 3 3
IPOMEKYTOYHOM aTTeCTallNH
CamocrosiTesibHasi paboTa CTYA€HTOB, BKJIIOYAas HHAMBHAYaIbHbIE 73 73
U TPYININOBbIe KOHCYJIbTAIUM, B TOM YHCJIE:
KypcoBoii npoekt - -
Kypcosast pabora - -
PacueTHo-rpaduyeckoe 3a1anue 18 18
WNHauBuyallbHOE OMAIIHEE 3aaHUE - -
CamocTtosTenbHas paboTa Ha MOATOTOBKY K ayIMTOPHBIM 3aHITHIM 55 55

(Jlek1MY, IPaKTUYECKUE 3aHATHUS, J1JaDOPATOPHBIE 3aHATHSA)

DK3aMeH




4. COJIEPKAHUE JTUCHUTIIVHBI

4.1 HaumeHoBaHMe TeM, HX CO/Iep:KaHNe U 00beM

Kypc4 Cemectp /

n/m

O0BeM Ha TeMAaTHYSCKHH pa3ien
0 BUIaM Y4eOHOH Harpy3KH,
qac

HaumenoBanue paznena
(kpaTKoe comepKkaHue)

Jlexuuu
IIpakTuueckue
3aHATHUS
JlaboparopHbie
3aHATHUSA
CamocrosTeabpHas
paboTa Ha moaro-
TOBKY K ayJTUTOP-

IIr g norramizans

1.

TeopeTnueckre OCHOBBI ANIEKTPOOE30IIACHOCTH

1.1

JleiicTBHE 3IEKTPUYECKOTO TOKA Ha OpraHu3M 4deioBeka. OcobeH-
HOCTH JJIEKTPOTPABMUPOBaHUA. J[eHCTBHE 3JEKTPUUECKOrO0 TOKa
Ha OpraHu3M 4esjoBeka. [IpUYMHBI U OOCTOSATENBCTBA DJIEKTPO-
TpaBMHUpOBaHUs. PaKTOphl, ONpenessAIolNe HCXOA MOpPaKEeHUs
JIEKTpUYECKUM TOKOM. Kiaccuduxauusi 31€KTpUUYECKHX ceTel
HanpspkeHueM 1o 1000 B. IlaroBoe HanpsbkeHHe.

1.2.

OnacHOCTh MOPAXKEHUS DINEKTPHICCKUM TOKOM B PA3IMYHBIX IICK-
Tprdeckux ceTsx. Ompaodasueie cetn. OgHO(ha3HOE MPUKOCHOBE-
uue. Tpexdasnbie cetu. [IByxdazHoe (IBYXIOIIOCHOE) MPUKOCHO-
Benue. Kimaccudukanus ycnoBuil paboT MO CTENEHU AIIEKTpoode3-
OIIACHOCTH.

1.3

3ammTHEIE MEPBI M MEPOTIPHUATHS B 3JIEKTPOYCTAaHOBKAX. 3alIUTHOE
3a3eMJICHHE. 3alIUTHOE aBTOMATHYECKOE OTKIIIOYEHHE IMHTaHUS.
Wzomsiims snexkTpoycTaHOBOK. Ammaparsl 3auiuThl. Jpyriue TexHu-
YEeCKHE CIIOCOObI AIEKTPO3AILUTHI.

1.4.

CpenctBa 3alUThI, UCTIONB3YEMBIE B JIEKTPOyCTaHOBKaxX. OpraHu-
3allMOHHBIE MEPONPUATHS B 3JIEKTpOycTaHOBKax. Kpamngukarm-
OHHBIE TpeOOBaHUs K pabOTHUKAM, OOCIYXKHBAIOIIMM 3JIEKTPO-
ycTaHoBKH. Oxa3zaHue MepBOH MOMOIIM MOCTPAJaBIIMM OT JAEH-
CTBHSI DJEKTPUYECKOTO TOKA.

2.

OcHOBBI 6€30MaCHOM AKCILTyaTallul U 0OCITYKHUBAHHS JIEKTPOYCTAaHOBOK.

2.1.

OpraHu3anus SKCILTyaTaluy 3JIeKTPOOOOPYIOBAaHUS M AJIEKTpUYeH
ckux cereid. OOmme cBeneHust 00 dKcruryaranyi. KOHCTPYKTHBHOE
WCTIOJIHEHHE AJIeKTpoobopynoBanus. OMucaHne TEXHHYECKOTO 00A
CIIy>)kKMBaHHA. BUIBI M TPUYMHBI W3HOCA 3JIEKTPOOOOPYIOBaHUS |
cereit. Knaccudukanms pemonTa 31exkrpoodopynoBanus. Kiaccu
(uKanus MOMEIICHUH ¢ AIeKTpoycTaHOBKaMu. HopmaTuBHasi, mpo-
C€KTHasA W JKCIUTyaTallUOHHasA AOKYMCHTalHs, PErilaMCHTUPYIOMIas
BOIIPOCHI 3JIeKTpoOe3onacHocTH. Buabl nepconana. Kpanupukanu-
OHHBIE TPYIIIBI IO 3JIEKTPOOE301aCHOCTH.

2.2.

Opranuszanus 0e30MacHON SKCIUIyaTallMd DJIEKTPOYCTAHOBOK H
3a1a9d OKCIDTyaTallid W YIPABICHUS DHEPTETHUECKUM XO35IH-
ctBoM. OpraHum3zanusi U  COACPXKAHUE CHUCTEMBl IUIAHOBO-
MpenynpeAnTeIbHOTO0 PEMOHTa. TexXHUYeckoe OOCITyKHBaHUE.
OnucaHne TEXHUYECKOT0 00CITY)KMBaHUSI.

2.3.

HT/] B obmacti OECIUIOTHRIX aBUAIMOHHBIX CHCTEM: BO3TYIITHEII
KOJICKC, (eiepalibHbIe aBHAIlMOHHBIC TpaBuia. [Ipumenenue ¢e-
JEpPALHBIX aBUAITMOHHBIX MPAaBWJI I 3amycka OeCIIIIOTHBIX
ABHAIMOHHBIX CUCTEM (PEKHMBI HCIIOIB30BAHUS BO3IYIITHOTO TIPO-

CTPaHCTBA).




2.4,

OcMoTp BO3nymHBIX JuHUHK. [lepuoaudeckue U BHEOUYEPEIHBIC
ocMOTpbl. OCOOEHHOCTH OCMOTPOB BO3AYIIHBIX JIMHUH 3JIEKTpOIIe-
penaun. [IpodunakTuieckue MpOBEPKU, H3MEPECHUST M UCIIBITAHUS. 3
OxpaHHas 30HA; 3alIUTa OT rojoineAa U Oopbda ¢ TONONEaAOM;
IUSICKH, BUOpAIMH TPOBOJOB M TPOCOB. be3omacHoe mpuMeHeHne

OCCITMITOTHBIX ABTOMATHU3UPOBAHHBIX CUCTEM.

3.

MCTO)II/IKI/I MMPOBCACHUA HSMCpeHI/Iﬁ U UCHBITAHUN 3J'IeKTp0060p}/ILOBaHI/I$I " 3JICKTPOYCTAHOBOK CHUCTEM

JIIEKTPOCHA0KEHUSL.

3.1

MeToarka TPOBEPKU COMPOTUBIICHUS 3a3EMIISIFOIINX YCTPOMCTB.
WsMmepenue ynenpHOrO CONMPOTHBICHHUS TPyHTAa. MeToamka mpo-
BEPKU CONPOTHBIICHUS 3a3¢MIIIONIUX YCTPOHCTB. M3MepeHnue co- 2
MPOTUBJICHUS 3a3eMJIsitoniero ycrpoiicrsa. [lorpemmnoctu. bes-
OTIaCHBIC METOIBI PaOOTHI.

3.2.

Metoarka IpoOBEpKU HATMYMS LENH MEXIy 3a3eMJIMTENIAMHU U 3a-
3eMJIIEMBIMI YacTSIMU U 3JIEMEHTaMH 3JEKTPOyCTaHOBOK. MeTo-
IKa TPOBEPKH COTJIACOBAHUS HapaMeTpoB LeEeNH «(a3a-Hylb» C
XapaKTepUCTUKAaMH allllapaToB 3aIluThl. METoAMKa IMPOBEPKH U
WCIIBITAHUS COMpPOTUBIeHU u3omsuuu. llorpemHoctn. besomac-

HbIC METOJIbI PaOOTEHI.

4.

3a3eMJISIIOILKME YCTPOMCTBA 3JIEKTPOYCTAHOBOK PA3IUYHBIX HANPSDKCHUM U
HEUTpaJIH.

CcrocoOBI  3a3eMJICHUSA

41.

TpeGoBanus MO BBITOIHEHHUIO 3a3EMIISIOIINX YCTPOHCTB 3JIEKTPO-
YCTAHOBOK Pa3HBIX HANPsDKCHUH. DJIEKTPOYCTAHOBKU HamNpsiKEHU-
em Bbie 1 kB cetu ¢ apexTuBHO 3a3eMIIeHHON HEUTpabio. Tpe-
OOBaHHA TIO BBITIOJIHEHHUIO 3a3EMIISIONINX YCTPOHCTB 3JIEKTPOYyCTa- 2
HOBOK pa3HBbIX HamNpsHKeHUH. DJIEKTPOYCTAHOBKH HaIpPsKEHUEM
Boiie 1 kB cetu ¢ uzonupoBaHHOW HeWTpansio. HopmaTtuBHbIE U
PYKOBOJSIIINE TOKYMEHTHIL.

4.2.

TpeGoBanus MO BHINOIHEHHUIO 3a3EMIISIOIINX YCTPOHCTB 3JIEKTPO-
YCTaHOBOK Pa3HbIX HANPSKEHUH. DJIEKTPOYCTaHOBKH HAIpPsHKEHU-
em o 1 kB ceru ¢ 3a3zemnienHo# HeiliTpanbro (cucrema TN). Hop-
MaTUBHBIE ¥ PYKOBOJISIINE TOKYMEHTBI.

Y CTpoCTBO, MOHTAXK, DKCIUTyaTallds U pacyeT 3a3€MJIIFOIIUX YCTPOUCTB.

YaenpHOE COMpOTUBIIEHUE TpyHTA. VICKYCCTBEHHBIE 3a3€MIIUTEIIN.
EcrectBennble 3a3emnurenu. OCHOBHBIE MONOXKEHUA. Y CTPOUCTBO
U MOHTX 3a3€MIIIONIUX YCTPOUCTB. JlOmMycTHMBIE COMpPOTHBIIC-
HUS 3a3EMJISTIONINAX YCTPOUCTB.

5.2.

Pacuer npocThix 3azeMiuTeNeld M 3a3eMIISIIONIUX yCTpoucTB. Pac-
YeT CIIOKHBIX 3a3eMIINTENICH W 3a3eMIISIOIIUX ycTporcTB. Hamps- 2
JKEHHE TPUKOCHOBEHISI M HAIIPSKEHUE II1ara.

5.3.

OKcIutyaranus 3a3eMIISIOIINX YCTPOUCTB: TpeOOBaHMUs, TPEIbsB-
JsieMble K 3a3eMJIIIOLIMM yCTpoiicTBaM. ODKCIUTyaTamusi 3a3eMils-
IOLIUX YCTPONCTB: MPOBOJUMBIE U3MEPEHHS U MPOBEPKHU. DKCILTY- 2
aTaiys 3a3eMIIIOIINX YCTPOMCTB: BBOJ B 3KCILTyaTaIlHIO, SKCILTY-
atauusi, 00CIy>KMBaHHE, TEKYIIUHA U KaUTaJIbHBIA PEMOHT.

MOJ'IHI/IGBaH_II/ITa QJICKTPOYCTAaHOBOK.

O6I]_[I/IC CBCACHUS, THUIIbI 3aIUT, IMapaMETpPbl 30H MOJIHUC3AIIUTHL.
Pacuer MOJJIHHUE3alINThI. OJII/IHO‘-IHI)IG CTCPIKHEBBIC MOJTHUCOTBOEI,
ZLBOP’IHBIC CTCPIKHCBLIC MOJIHUCOTBOAbI OI[I/IHaKOBOﬁ BBICOTHEI. 2
I[BOfIHBIC CTCPIKHCBLIC MOJIHUCOTBO/bI pa3H0ﬁ BBICOTBI, MHOI'O-
KpaTHBIC CTCPKHEBLIC MOJTHUCOTBOAEI. Tpocom,le MOJIHUCOTBOIHI.

BCEI'O 34

17

17

55




4.2. Conep:kaHue NPAKTUYECKUX (CEMUHAPCKUX) 3aHATHI

CamocTosiTenbHas
No | HaumenoBanue paznena nuc- | Tema npaktuueckoro (cemuHapcko- | K-Bo | pa6ora ma moaro-
n/m LUATITAHBI r0) 3aHATHUS 4acoB | TOBKY K ay/IMTOp-
HBbIM 3aHATUAM
cemectp No 7
UccnepoBanue onacHOCTH IOpa-
KEHHS IEKTPUYECKUM TOKOM B CETH
c H30JIMPOBAaHHOMN HEUTPaJIbIO
1 TeopeTnyeckue OCHOBBI AJIeK- | HanpsbkenueM 10 1000 B. 3 3
' TPOOE30MacCHOCTH UccnepoBanue onacHOCTH IOpa-
KEHHS IEKTPUYECKUM TOKOM B CETH
C DNIYXO03a36MJIEHHOHM  HEUTPaJbIO
HanpspkenueMm 110 1000 B.
2 Teopernueckre OCHOBBI dJICK- AHanu3 3JIeKTPOOE30IMaCHOCTH Ce- 2 9
' TpoOE30MacHOCTH teid Tunia IT u TN-C.
. Pacuér 3asemumsromero ycTpou-
YcTpoiicTBO, pacyeT, MOHTaX
ctBa nmoacrannuu 10/0,4 xB.
3. Y DKCIUTYaTaIusl 3a3EMIISIFO- 2 2
IIHX YCTPOHCTE Pacuer koHTypHOTO 3a3emiuuTenNs
yerp noxcranuuu 110/10 xB.
YcTpolcTBO, pacuer, MOHTaX .
Pacuer 3azemustoriero ycTpoii-
4, Y DKCIUTyaTalusl 3a3eMIISIIO- 2 2
o ctBa noacrannuu 35/10 kB.
X YCTPOUCTB
YcTpoiicTBO, pacyeT, MOHTaX Pacyer crnokHOTO 3a3eMIISIOIIETO
S. U DKCIUTyaTalMsl 3a3eMJISIFO- | YCTPOMCTBA TEPPUTOPHUHM MOACTAHLIUN 2 2
LIUX YCTPOWCTB 3aJaHHON IIOMIAIH.
YeTpoiicTBO, pacyeT, MOHTaX Pacuér 3asemumsromero ycrpou-
6. Y DKCIUTyaTalusl 3a3eMJISIFO- | CTBa  MOACTAHIIMM 1O  HOpMam 2 2
X YCTPOUCTB HaIPSDKCHUS TPUKOCHOBEHUSI.
Pacyer mapameTpoB M 30H MOI-
7 MonHue3anmTa 3JIeKTpOyCcTa- | HUE3AIUThl OJIMHOYHOTO CTepIKHe- 9 9
' HOBOK BOTO MOJHHEOTBO/A 3aJaHHOU BBICO-
TBI.
OmpezenieHne mapamMeTpoB 30H
MonHue3anmra 31eKTpoycTa-
8. HOBOK MonHue3amutel s [T no mnany 2 2
Y pacrnoiokeHne 000pyI0BaHMUS.
HNTOTI'O: 17 17
BCEI'O: 17 17




4.3. Conep:xanue Jad0paTOPHBIX 3aHATHIA

K-Bo
Ne HaunmenoBanue K-Bo
Tema nabopaTtopHOro 3aHATUS 9acoB
n/n paszena JUCUUTUIAHBL 9acoB
CPC
cemectp Ne /7
. VY4eOuplii monuron kadeapsl. Hzy-
YcTpoiicTBO, MOHTAX, SKCILTya-
YCHHE CXEMbI Y4eOHOTO IOJIUTOHA,
1. Talus ¥ pacyeT 3a3eMIISIOIINX 2 2
. ANEKTPOOOOPYIOBAaHUS, CHCTEM 3a-
YCTPOMCTB. o
3eMJICHUS] HEUTPaJIH.
YcerpolicTBO, MOHTaX, SKCILTya-
TaIMsl ¥ PacyeT 3a3eMIIIOLINX
YCTPOMCTB.
W3mepenue ynenpHOro CONMpOTHBIIE-
2. MeToauku IpOBEICHUS HCIIBITA- s a 3 3
HUH SJIEKTPOOOOPYIOBAHUS U pyHTa.
AJEKTPOYCTAaHOBOK CHCTEM AJIEK-
TPOCHAOXKCHHS.
Y CTpoicTBO, MOHTAXK, SKCILITya-
TaI¥sl ¥ PacyeT 3a3EMIIIOIINX
YCTPOMCTB.
W3mepenne COMpOTHBICHUS 3a3eM-
3. MeToauku TpOBEICHUS HCITBITa- . 3 3
N JISFOLUX YCTPOMCTB.
HUH 3JIEKTPOOOOPYIOBAHUS U
AJEKTPOYCTAaHOBOK CHCTEM AJIEK-
TPOCHAOKCHHS.
YceTpolicTBO, MOHTaX, SKCILTya-
Talus ¥ pacyeT 3a3eMIISIOIINX
YCTPOMCTB.
MeToauku MpoBeIEHUS HCTIbITA-
. [IpoBepka HamW4Ms LEMU MEXIY 3a-
HUU AJIEKTPOOOOPYIOBAHUS U
3eMIIUTENSAMA M 3a3eMJISIEMBIMU Ya-
4. | BNIEeKTPOYCTAaHOBOK CHCTEM 3JIEK- 3 3
CTSIMH W DJIEMEHTaMH DIIEKTPOYyCTa-
TPOCHAOXKEHHSI.
. HOBOK.
3a3eMIIIoIINE yCTPONCTBA
AIIEKTPOYCTAHOBOK Pa3IMUHBIX
HanpsHKeHUH U crocoOoB 3a3eM-
JICHUS] HEUTPAJIH.
MeToauku MpoBeIeHUS HCTIbITA-
HUUN AJIEKTPOOOOPYIOBAHUS U
3JIEKTPOYCTAaHOBOK CHCTEM DJIEK-
[IpoBepka cormacoBaHus MapaMeTPOB
TPOCHAOXKEHHUSI.
S. . nenu «¢paza-Hyjlb» C XapaKTepUCTH- 3 3
3a3eMIIIoIINE yCTPOHCTBA
KaMH armaparoB 3amluThl.
ANEKTPOYCTAHOBOK PA3ITUIHBIX
HanpsHKeHUH U CrIocoO0B 3a3eM-
JICHUS] HEUTPAJIH.
MeToauku MpoOBeIeHUS HCTIBITA-
6 HUH 271eKTpoodOpyAoBaHus U | MeToanka MpOBEPKHM M HCIBITAHUS 3 3
" | DIIEKTPOYCTAaHOBOK CHCTEM 3JI€K- | CONPOTUBIICHUS U3OJISALIHH.
TPOCHAOKEHHSI.
HUTOI'O: 17 17
BCEI'O: 17 17




4.4, Conep:xaHue KypcoBOro npoexkTa/padoTbl

KypcoBas npoekt/paboTa yd4eOHBIM IJIAHOM HE MPEyCMOTPEHA.

4.5. Conep:xanue pacueTHO-rpadpuuecKoro 3aJaHnus

VY4eOHbIM 1u1aHOM TpenycMoTpeHo 1 PI'3, mocssieHHoe pacueTy nmpocToro 3a-
3eMJISIIOLLETO YCTPOHCTBA. 3aaHue c(hOpMHUPOBAHO C LIEJIbIO MPUOOPETEHUS CTYI€HTa-
MU CHOCOOHOCTEH WPOEKTUPOBAHUA M OIpPENEICHHUs MapaMeTpOB 3a3eMIISIFOIINX
YCTPOMCTB U o0ecrieyeHus: Tpe0yeMbIX O€30MaCHBIX PEXUMOB PaOOTHI CUCTEM 3JIEKTPO-
cHaOkeHus (CUCTEM 3a3eMJICHUS SJIEKTPOTPOYCTAHOBOK) MO 3aJaHHOW METOTUKE.

B pacuerHo-rpaduueckom 3aganun HE0OX0UMO (CoaepKaHue paboThI):

1. BpINOTHUTH pacyeT 3a3eMIISIOLIErO YCTPOMCTBA ISl YKa3aHHOW B 3aJaHUU
JIEKTPOYCTAaHOBKU. MaTepunan [ 3a3eMJICHHs], pa3MEIEHUE JJIEMEHTOB 3a3eMIISIOLIE-
ro YCTpPOMCTBA, yJI€TbHOE COMPOTUBIECHUE IPYHTA U KIMMATUYECKYIO 30HY NPUHATH B
COOTBETCTBUE C BAapMAaHTOM 3ajaHud. VcxonHble naHHBIE AJIs pacdyeTra MO BapHaHTaM
IpeaCcTaBlIeHbI B Tabnuue 1.

2. IlpeacraBuTh HOPMAaTUBHOE 3HAUYECHHE COMNPOTHUBIICHUS 3a3€MIISIOIIETO
ycTpoiicTBa (Bbimucka u3 [1Y3).

3. HM300pa3uTh 3CKU3 3a3eMIISIOIIETO YCTPOMHCTBA C YKa3aHUEM HCIOJIb3YEMBIX
MaTepuasoB U pa3MepaMu, NPEJACTABUTH ClIeHU(DUKALNIO MATEPHAIIOB U 3JIEMEHTOB.

4. IlpenctaBUTh METOJUKY IPOBEPKHU COMPOTHUBIICHHS 3a3€MIISIOLIETO yCTPOil-
CTBa U U3MEPEHUE YJIEJTbHOIO CONMPOTHUBIICHUS IPYHTA, & TAKKE TEXHUYECKHE XapaKTe-
PUCTUKH U MH(pOpMaLUIo 0 mprdopax.

Tabnuma 1
o
HpHMep HNCXOOHBIX JAHHBIX IJIA pacducTa IpoCTOro 3a3eMJIAIOMICTO YCTPOHUCTBA
Ne Kinma- YaeabHoe Pa3melnenue MaTepuan st Marepuan
N . THYe- CONMpPOTHB- CTepPIKHEBBIX PHAT 1151 IPOTSI-
Bapu- 3azemuIsieMblii 00beKT CTeP:KHEBOTO
anra cKasi JIeHHE TPYH- 3a3eMJINTe- SABeMIHT IS JKEHHOT0
30Ha T2, OM'M Jieit 3a3eMJIHTeIst
1 2 3 4 5 6 7
OnextpoycraHoBka HanpspkeHueM Up=660 B B cetn ¢
rIIyX03a3eMJIeHHOW HeiTpanbio (3Y ¢ HemocpencTBeH- Io nepumer- Cranbaas Tov6a Cransuas
1. HBIM TPHCOEAWHEHHEM HEWUTpalu TreHeparopa WIn | 24 Py 3aMKHYTO- 25 Py Honoca 40x4
TpaHchopMaTOpa WM BEIBOJA HCTOUYHNKA OTHO(DA3HOTO TO KOHTYpa
TOKa).
OnextpoycraHoBka HanpspkeHueM Up=660 B B cetn ¢
IIIyX03a3eMJICHHOH Heitpanpio (3Y pacronoxkeHo B VIToBas CTAD Cransuas
2. HEMOCPEICTBEHHON OIM30CTH OT HEUTpaIu reHepaTopa 1 32 B psin 50%50%5 Honoca 20x4
Wi TpaHc(hopMaTopa WM BBIBOJA MCTOYHHKA OJHO-
(hasHOrO TOKA).
DJeKTpoycTaHOBKa HampspkeHuem jo 1 kB B cetu ¢
M30JIMPOBAHHOM HEHTpankio, ecim R < Unp /1, a mom- Io nepumer- VIoBas cTaib Kpyrias
3. 11 37 Py 3aMKHYTO- 60%60%6 crans @10
HOCTh T€HEpaTOPOB WM TPaHC(HOPMATOPOB HE NPEBBHI- I'0 KOHTYpa
mraet 100 kBA.
OnektpoycranoBka HanpspkeHueM Up=380 B B cetn ¢
IIIyXxo3a3eMJIeHHOW HelTpanbio (3Y pacrnosioxkeHo B Cranroii ek Kovas
4. HEMOCPEICTBEHHON OIM30CTH OT HEUTPaId reHepaTopa \Y 28 B psin o O16 CT;DHy: 312
Wi TpaHc(hopMaTopa MM BBIBOJA MCTOYHHKA OJTHO- pon
(hasHorO TOKA).
DnektpoycranoBka HanpsbkenneM Up=660 B B cetn ¢ Io nepumer- .
U CranbHOM 371eK- CranpHas
5. IIIyX03a3eMJICHHOH HelTpanbio (3Y BceX MOBTOPHBIX | 34 PY 3aMKHYTO- Tpon 018 Honoca 204
3azemnenuii PEN-npoBoaHuka). ro KOHTypa P




5. OHEHOYHBIE MATEPHAJIBI VA1 ITPOBEJEHUA TEKYLIEI'O KOH-
TPOJISA, TIPOMEXKXYTOYHOU ATTECTALIMN

5.1. Peanu3zanmnsa KoMneTeHui

1. Komnerenmusi I1K-3. CriocoOeH aHaIM3UPOBATh PEKUMBI paOOTHI CHCTEM 3JICKTPO-
CHAOKEHUSA OOBEKTOB.

HanmeHnoBaHue MHAMKATOPA DOCTHKECHHS

KOMIICTCHIIMH

HCHOJ’IBSyeMHe Cp€acTBa OCHHUBAaHUA

MK-3.5. Aranusupyet tekymiee cocrostaue | Jud. 3auer, pacyerHo-rpaduveckoe 3anaHue, 3ammTa
MapaMeTpoB 3a3eMIISIIOIIUX YCTPONCTB H | JIaDopaTOpHBIX paboT, cobece10BaHUE.

pa3pabaTbIBacT MEPONPUATHUS MO HX CBOE-
BPEMEHHOI HOpMaJM3alMy B LIEJsAX o0ec-
HEYECHUsT DJIEKTPOOE30IIaCHOCTH MPH  IKC-

IryaTaliu 3JICKTPOYCTAaHOBOK.

IIK-3.8. TloHnmaer NpPUHIUIBI TpPUMEHE-
HUSl OCCIMJIOTHBIX ABUAIIMOHHBIX CHCTEM
JUIsi 0€301acHOTr0 OOCITY>KUBAHUS SJIEKTPO-
YCTAHOBOK M 3JICKTPOOOOPYIOBAHHS.

5.2. TunoBble KOHTPOJIbHBIE 32IaHUA JIS IPOMEKYTOYHOM ATTeCTANNH

HpOMe)KyTO‘-IHaﬂ aTTeCTalud OCYHICCTBIISCTCA B KOHIIC 7-To ceMecTpa 110CJIC

3aBCPIICHUA U3YUCHUA JUCHOUIIJIMHEBL B (1)0pMe Il](l(l). 3adeTa.

Bonpocsl 1J1 MOATOTOBKH K AU(. 3a4eTy

Ne HanmenoBanue .
CogepxaHue BOIIPOCOB (TUMOBBIX 3aJaHH)
/1 paszesna IUCUUTUIMHBL
1. Teopernueckue ocHoBbl | 1. OCOOEHHOCTH SIEKTPOTPABMUPOBAHHSL.
IIEKTPOGE30MACHOCTH 2. JleiicTBHE 3NIEKTPHYECKOr0 TOKA HAa OPraHNU3M YesIoBeKa.

3. IlprumHBI 1 0OCTOSTENHCTBA AIEKTPOTPABMUPOBAHUSL.
4.  dakTOpbl, ONPEIENSIONINE HCXO0 HOPAKEHHUS IEKTPUIECKHM TO-
KOM
5. Knaccudukarus anekTpuieckux cereli Hanpsbkenrem jio 1 kB.
6.  lllaroBoe HampspKEHUE.
7. OnacHOCTb MOpPaKEHHS NEKTPUUECKUM TOKOM B PAa3JIMYHBIX JJIEK-
TPUUYECKUX CETSIX.
8.  Opnodasubie cetr. OnHo(BazHOE MPUKOCHOBEHHUE.
9.  Tpexdasnsie cetu. [IByxdaznoe (IBYXIOMOCHOE) TIPHKOCHOBEHHE.
10. Knaccudukanus ycloBuii padbOT MO CTENEHH 3JEKTPOOe30nacHo-
CTH.
11. 3ammTHBIE MEPBI U MEPONIPHATHS B 3JIEKTPOYCTAHOBKAX.
12. 3ammTHOE 3a3eMIICHHE.
13. 3ammTHOE aBTOMAaTUYECKOE OTKIIFOUEHHE TUTAHUSL.
14.  Vz3onsiuust 3JeKTpOyCTaHOBOK.
15. Anmaparsl 3a1MTEL.
16. [pyrue TexHHYECKHE CIIOCOOBI AMEKTPO3ALINTEIL.
17. Cpencrsa 3amIuThI, UCTIOIE3YEMEBIE B 3JICKTPOYCTAHOBKAX.
18. OpranuzaMOHHBIC MEPOTIPUSTHS B AJIEKTPOYCTAHOBKAX.
19. Ksamudukarnyonneie TpeOoBaHMS K pabOTHUKAM, OOCITYKHBAIO-
UM BJIEKTPOYCTAHOBKH.
20. OkazaHue TiepBOi TIOMOIIH TOCTPAJIABIINM OT JICHCTBHUS DIIEKTPHU-
YECKOr'0 TOKA.

2. OcHOBBI Oe30mnacHo dkc- | 21.  3amaum SKCIUTyaTalMy W yNpaBJIeHHS SHEPreTHYECKHM IIepCOHa-
JIOM.

TUTyaTalu U 00CITy>KuBa-




HUS DJIEKTPOYCTAHOBOK.

22. OpraHu3zanysi SKCINTyaTally 3JIEKTPOOOOPYAOBaHHS M DIICKTpUYe-
ckux cereir. O0Imme cBeeHus 00 3KCIuTyaTanuu. Bumbsl o0cmyxuBatore-
ro nepcoHasna. OCHOBHBIE 3Tallbl SKCIUTyaTaLHH.

23. Ca#3b 3KCIUTyaTallid ¥ HAJAEKHOCTH 3JIEKTPOOOOPYIOBaHUS U Ce-
TEN.

24. Tloka3zarenu HaIEKHOCTH ATEKTPOOOOPYIOBAHUS.

25. Opranuzamysi ¥ CoJepKaHHWE IUIAHOBO-TIPEAYNPEAUTEIBHBIX pe-
MOHTOB. TexHH4eckoe oOciykrBanue. OnrcaHne TEXHUIECKOT0 00CITy-
JKHBaHUSL.

26. Bwusl 1 IpUYMHEI U3HOCA AIIEKTPOOOOPYIOBAHUSI M CETCH.

27. Kiaccudukarys peMOHTa 3JIEKTPOOOOPYIOBAHUS H CETEH.

28. DkcrulyatalMoHHAs TEXHHYECKAs TOKYMEHTAIHS.

29. Tlopsmok mpHeMKHd B OKCIUTyaTalldil0 BHOBb CMOHTHPOBAHHOTO
3NIEKTPOOOOPYIOBAHUS U CETEH.

Meroavku npoBeIeHHs
W3MEPEHUIN U UCTIBITAHUI
ANEKTPOOOOPYIOBAHUS U

AJIEKTPOYCTAaHOBOK CH-
CTEM 3JIEKTPOCHAOKEHUS

30. Meroauka U3MEpEeHUE YACIBHOTO COMPOTHBICHHUS TPYHTA.

31. Meroauka MPOBEPKH COIMPOTHBICHUS 3a3eMILSIOIINX YCTPOMCTB.
H3mepeHne conpoTHBIEHUs 3a3eMIISIOIIETO YCTPOHCTBA.

32.  Meroauka NpOBEpKU HAMYMS IIENH MEXIy 3a3eMIIUTEIISIMU U 3a-
3eMJISIEMBIMU YaCTSAMU M 3JIEMEHTaMH 3JIEKTPOYCTaHOBOK.

33. Meroarka TPOBEpPKH COTIIACOBAHUS MapaMeTpoB Iiemu «dasa-
HYJb» C XapaKTePUCTHKAMH AIapaToB 3aIUThL.

34.  Meroauka IPOBEPKH U HCTIBITAHHUSI COIPOTUBIICHUS M30JISILUH.

35. Ilpubop 1LI1-41160: Ha3HAUYEHNE, OCHOBHBIE TEXHUYECKHE XapaKTe-
PHCTHKH, METOAMKA IPOBEACHHUS U3MEPEHHH, cXeMa (CXEeMbl) MOAKIIoYe-
HUSL

36. IIpuboper 2CO-202, 2CO-202-I": Ha3HAUeHWE, OCHOBHBIE TEXHU-
YeCKHe XapaKTePUCTUKH, METOJHMKA IPOBEACHUS H3MEpPEHHH, cxema
(cxembl) TOJKITIOUCHHUSL.

37. Tlpubop UC-10: Ha3HaueHHE, OCHOBHBIC TEXHUYECKUE XapaKTepH-
CTHKH, METOJIMKA MIPOBEIICHUS U3MEPEHHUH, CXeMa (CXEMBbI) TIOIKITIOYCHHSI.
38. Ilpubop M-372: Ha3HaueHHE, OCHOBHBIC TEXHUUYECKUE XapaKTepH-
CTHKH, METOJIMKA MIPOBEIICHUS U3MEPEHHUH, CXeMa (CXEMBbI) TIOIKITIOYCHHSI.
39. Tlpubop M-417: Ha3HaueHHE, OCHOBHBIC TEXHUYECKUE XapaKTepH-
CTHKH, METOJIVIKA IIPOBEICHHS M3MEPEHNH, CXeMa (CXEMBI) TIOAKITFOUSHHSI.
40. TIIpubop 1851 IN: Ha3HaYEeHUE, OCHOBHBIE TEXHUIECKHE XapaKTepH-
CTHKH, METOJIMKA [IPOBENICHUS U3MEPEHNHL, CXeMa (CXEMBbI) OIKITIOYEHHSI.
41. Tlpubop M 416: Ha3HaueHNE, OCHOBHBIE TEXHUYECKHE XapaKTepH-
CTHKH, METOJIMKA [IPOBEICHUS U3MEPEHNUH, cXeMa (CXeMbl) OAKITIOYEHHMSI.
42. Tlpubop M-4100: Ha3HAUCHHE, OCHOBHBIE TEXHUYECKHE XapaKTepH-
CTHKH, METOJIMKA [IPOBENICHUS U3MEPEHUH1, CXeMa (CXEMBbI) OIKITIOYCHHSI.
43. Tlpubop C.A 6115N: HazHaueHHE, OCHOBHbBIC TEXHUYECKUE Xapak-
TEPUCTHKH, METO/IMKA TIPOBEACHHS U3MEPEHHH, cXeMa (CXEMBbI) MOJIKITIO-
YeHHSI.

44. Tlpubop ®4103-M1: HazHa4YeHHE, OCHOBHBIC TEXHUYECKUE XapaK-
TEPUCTUKH, METOJIMKA TIPOBENICHUSI H3MEPEHHH, CXeMa (CXeMbI) TIOJIKITIO-
YeHHSI.

3a3eMIISIIOIINE YCTPOU-
CTBa AJIEKTPOYCTAHOBOK
Pa3NUYHBIX HAMPSKEHUH
U CIOCOOBI 3a3eMJICHUS
HEUTpanu

45. TpeOoBaHuS TIO BBITIOIHEHUIO 3a3¢MJIIFOIINX YCTPOUCTB DIIEKTPO-
YCTaHOBOK Pa3HBIX HANPSDKEHUH. DJIEKTPOYCTAaHOBKH HATIPSHKEHHEM BbI-
e 1 kB cetu ¢ a¢pexkTHBHO 3a3eMIEHHON HEUTPAIIBIO.

46. TpeOoBaHHS IO BBHITIONHEHUIO 3a3EMIISIONINX YCTPOWCTB 3JIEKTPO-
YCTaHOBOK Pa3HBIX HANPSDKEHUH. DJIEKTPOYCTAaHOBKH HAPSDKEHHEM BBbI-
e 1 kB cetr ¢ n301MpoBaHHON HEUTPAIIBIO.

47. TpeOoBaHHS IO BBHITIONHEHUIO 3a3EMIISIOIINX YCTPOWCTB 3JIEKTPO-
YCTaHOBOK Pa3HbIX HANPSHKEHUH. DNEKTPOYCTAHOBKU HaIPsLKEHUEM 10 |
kB cetn ¢ 3a3emiieHHOM HewTpabio (cuctema TN).

VYcerpolicTBo, pacyer,
MOHTAQX M SKCILTyaTalnusa
3a3eMIIIOIIUX YCTPOMCTB

48. VYjenmbHOE CONPOTHBIICHWE TPyHTa. VICKYCCTBEHHBIE 3a3eMIIATEINH.
EcTecTBeHHBIE 3a3eMIINTENH.

49. Pacuer 3a3emnureneii. OCHOBHBIC TIOJIOXKEHHS. Y CTPOWCTBO U MOH-
TaX 3a3€MJIAIOIINUX YCTPOMCTB.

50. JlomycTHMbIE COMPOTUBIICHHS 3a3EMIISIOIIMX YCTPONCTB.

51. Pacuer mpocThIX 3a3eMIIUTENICH 1 3a3EMJISIFOIIIX YCTPOWCTB.

52. PacueT CIIOXKHBIX 3a3eMIIMTENCH W 33a3eMIITIONIMX YCTPOMCTB.




HaHpSI)KeHI/IG IMMPHUKOCHOBCHUS Y HAIIPSPKCHUC 11ara.
€MbIC K 3a3CMJIAIOIINM yCTpOﬁCTBaM.

" IIPOBEPKU.

YCTaHOBOK PBI 30H MOJTHUEC3aIlIUTEIL.

Texkymuii KOHTPOJIb OCYIIECTBIISICTCS B T€UEHUE /-T0 cemecTpa B hopme cobdece-
JIOBaHUS BO BPEMs IPOBENICHUS MPAKTHUECKUX 3aHATHH, B (DOpME 3aIIUThI J1abopaTop-
HBIX pa0OT U BBIIOJIHCHUS U 3alTUTHI PACYETHO-TPAYUICCKOTO 3a/TaHUS.

RHBRO©oo~NoOA~WNE

Bomnpocsl 1J151 NOATOTOBKH K IK3aMeHY
DK3aMeH y4eOHBIM IJIAHOM HE MPETyCMOTPEH.

IlepeyeHb KOHTPOJILHBIX MAaTEPHAJIOB
JJISl 321U THI KYPCOBOI'0 IPOEKTa/KYypPCOBOil padoThI

KypcoBas paboTa/mpoeKT y4eOHbIM IIJIaHOM HE MPEAYCMOTPEHA.

5.3. TunoBble KOHTPOJIbHBIE 3aaHUs (MATEPHAJIBI)

53. Dkcmiyatauus 3a3eMISIIOIINX YCTPOHCTB: TpeOOBaHMUS, PEIbsBIIS-
54.  Dkcmyartauus 3a3eMISIIOIINX YCTPOKUCTB: MMPOBOIUMBIC H3MEPECHUS

55.  Dkcmnyaraius 3a3eMIISIIOIINX YCTPOWCTB: BBOJ B AKCILTyaTaIluIo,
9KCILTyaTaIMsl, 00CITyKHBaHUE, TeKYIIMH W KATUTAIBHBINA PEMOHT.
MoJHHEe3aIuUTa JIEKTPO- 56. Pacuer monuue3amnmtel. OOIIHE CBSICHMUS, THUIIBI 3aIIUT, IIapaMeT-

57. Pacder momHme3anmTe. OMUHOYHBIC CTEPKHEBBIC MOJTHUEOTBOIBI,
JTBOWHBIC CTEPYKHEBBIE MOJTHUEOTBOIBI OTMHAKOBOM BBEICOTHI.

58. Pacuer MmomHme3amuThl. J[BOMHBIC CTEPIKHEBBIC MOJHHCOTBOIbI
a3HOM BBICOTHI, MHOTOKPATHBIE CTEPKHEBBIC MOJTHHECOTBO/IBI.

59. Pacuer monHUe3anwmThl. TPOCOBBIC MOJIHHEOTBO/IHI.

0.
1.
12,
13.
14,
15.

A TEKYIIETro KOHTPOJIA B CEMECTPE

IIpumepsl TUNOBBLIX BONPOCOB M 32/1a4 /IJIA NPAKTHYECKUX 3aHATHI

JlaiiTe onpeaeneHre 3alUTHOTO 3a3€MJICHUS.
[IprHIMI KENCTBUS 3aIIUTHOTO 3a3€MIICHUS ]
O6nacTh MPUMEHEHUS 3aIIUTHOTO 3a3€MJICHUSI?
[lepeuncnure TUTIBI 3a3€MIIIFOLIUX YCTPOMCTB.

[lepeunciure JOCTOMHCTBA U HEJOCTATKH 3a3€MIISIIOLLIUX YCTPOUCTB.

JlaliTe onpeaeneHne 3alUTHOTO 3aHYJICHUS.
[TpuHIIMN 1EMUCTBUS 3aIIUTHOTO 3aHYJICHUA?
OO6nacTh NpUMEHEHUS 3alIUTHOTO 3aHyJIeHUs?
Kaxk onpenensercs HaaeKHOCTb 3aHYJIEHUs?

TpeboBanus [TYD k cucteMe aBTOMaTHYECKOTO OTKITFOYCHHUSI.

Jalite onpeaenenue u npuHuun aercteus Y 30.
O06acTh MPUMEHEHHUS 3AIUTHOTO OTKIIFOUCHUS?
[Tpunnun peiictus Y30 nuddepeHimaibHoro Tyumna?
Tunel nudpepennnansuoro Y307

Kak paznensitorcst 3JIeKTpOYyCTAaHOBKH IO YCJIOBUSAM 3JIEKTPOOE30MaCHOCTH B

3aBUCHUMOCTHU OT HaHpH)KCHI/ISI?

16

18

. JlaliTe onpeneneHre HapsHKEHUs IPUKOCHOBEHMS.

17.

JlaiiTe onpeneneHne HaPsHKEHUS Iara.

. CtekaHue ToKa B 3€MITIO 4epe3 OAMHOYHBIC 3a3C€MIIUTCIIN.



19.
20.
21.
22,
23.
24,
25.
26.
27,

HOCTBH?

28.

CrekaHue TOKa B 36MJIIO Y€pe3 IPYIIIOBIE 3a3€MIUTEIIH.

N3 xkakux ciaraeMbIX COCTOUT COITPOTHUBIICHUE PACTEKAHHUS.

@OpMBI CONTPOTUBIICHUI PACTEKAHUIO TOKA OJJMHOYHBIX 3a3€MJINTEIICH.

B anexTpoycTaHOBKaxX KaKMX CUCTEM BBINOJIHACTCS 3aIIUTHOE 3aHYJICHHUE?
Ha3naueHue ¥ NpUHIMIT ACUCTBUS 3AIIUTHOTO 3aHYJICHUS.

C Kako# LeNbIO BBINOJIHAETCS TIOBTOPHOE 3a3€MJICHUE HYJIEBOTO ITpoBOaa?
Kaxkune TpeOoBaHUs NPEABABIAIOTCS K TOKY KOPOTKOTO 3aMbIKAHUS ?
Ha3zoBute cocrapistonue nemim «dasa — HyJby.

KakoBa menp pacuera 3alMTHOTO 3aHYJEHUS Ha OTKIIIOYAIOUIYIO CIIOCOO-

Kaxkue HUCXOAHBIC JaHHBIC HGO6XOI[I/IMBI AJI1 pacucTa 3alllMTHOIO 3aHYJICHUSA

Ha OTKJTIOYAIONTYI0 CTIOCOOHOCTH?

29.

KakoBa nocnienoBaTeIbHOCTD pacdeTa 3alMTHOIO 3aHYJICHHA Ha OTKIIIO4Yaro-

IIYI0 CITIOCOOHOCTH?

30.
31.
32.
33.
34.
35.
36.
37.

HUEe?

38.
39.
40.
41.
42.

Ha3znaueHue 3a1uTHOTO 3a3€MIICHUSL.

JlaTh onpeaeieHue 3alUTHOTO 3a3EMJICHUS.

[TpuHIMT KECTBUS 3aIIUTHOTO 3a3EMJIEHUS.

TuIIbI 3a3eMIISIOLUX YCTPOMCTB.

Kak BBITIOTHAETCS 3a3€MIISIOIIEE YCTPOMCTRBO.

Pacuer 3ammTHOrO 3a3eMIICHHUS.

HopmupoBanus CONpOTUBIIEHUN 3a3€MIICHUS.

B kakux 3JIeKTpOyCTaHOBKax HEOOXOJMMO BBIMIOJHATH 3aIUTHOE 3a3eMIie-

YeM 0TIIMYaroTCs €CTECTBEHHBIE 3a3€MIIMTENH OT NCKYCCTBEHHBIX ?

UTo npuMeHseTCs B KAUECTBE ECTECTBEHHBIX 3a3€MIIMTENCH?

Kak yMeHbIINTE HAIpsYKEHHE MPUKOCHOBEHUS Ha Tepputopun OPY?
[lepeuncinTe 3alIUTHBIE MEPHI B AJIEKTPOYCTAHOBKAX.

OO0bsacHUTE (PU3MUECKYIO CYIIIHOCTh BRIPAaBHUBAHUS IMOTEHIINAJIOB, 3AIUTY OT

nepexo/ia HAMpsHKEHUS! ¢ BBICOKOW CTOPOHBI HA HU3KYIO.

43.

aue?

44,
45.
46.
47.
48.

B kakmx QJICKTPOYCTAaHOBKaAxX HGO6XOI[I/IMO BBIITOJIHATE 3allTUTHOC 3a3€CMIJIC-

YeM OTIMYArOTCSl €CTECTBEHHBIE 3236 MIIMTENIN OT HCKYCCTBEHHBIX ?

UTo npuMeHseTCs B KAUECTBE ECTECTBEHHBIX 3a3€MIIMTENCH?

Kak yMeHbIINTE HAIPsYKEHHE NPUKOCHOBEHUS Ha Tepputopun OPY?
[Iepeuncnure 3alIUTHBIE MEPBI B DJIEKTPOYCTAHOBKAX.

OO0bsicHuTE (HPU3MYECKYIO CYIIIHOCTh BIPABHUBAHUS MOTEHIIMAJIOB, 3aIUTY OT

Nepexoaa HaApsAKCHUs C BBICOKOM CTOPOHBI Ha HU3KYIO.

3agaua

B cetu tumna IT (U, = 380 B) npou3oI1inio 3aMbIkaHHE IBYX pa3idudHbIX (a3 Ha JBa
pa3leabHO 3a3€MJICHHBIX KOpITyca. 3a3eMJIUTENh MIEPBOT0 KOPITyca UMeeT noiychepu-
gyeckyto ¢opmy ¢ paauycom I = 0,2 M ¥ pacroJioKeH Ha TTOBEPXHOCTH 3eMiId. UeToBeK
OJIHOM HOTOW CTOUT Ha 3TOM 3azemiinTtelie. PacctosHue 10 BTOPOTO 3a3eMIuTeNs Oosiee
30 m. Onpenenuts HanpsikeHnue mara Uy, u Tok |y, mpoTekarouii yepes ueaoBeka, eciiu
ceThb KopoTkas, R 1=R2=R 3= 40 kOM; R31=4 Om; R3,=6 Om; Ry=1 kOmM; mar yenoBe-
ka, a= 0,8 m; b,=0,5.



3anava
[Totpebutens 3naekTposHepruu moakmoueH k cern tuma IT (U, = 380 B). Ilpo-
M30IILJIO 3aMBIKaHHE OJTHOTO M3 (ha3HBIX MMPOBOOB Ha 3a3eMIICHHBIN Kopmyc. [Ipu kakom
3HaYEHUHN COMPOTHUBIICHUS W3OJIIIUK HAMpsHKCHHE TMPUKOCHOBEHUS YEJIOBEKa, Kacaro-
IIeTOCsS 3a3€MJICHHOTO KOpITyca, PaBHO JIMTENBHO JIOMYCTUMOMY 3HadeHHIo. JlaHo:
U, = 380 B; RL.1=R2=R3=R; R3=4 Om; Ry=1 kOwMm; ceTb KOpoTKas a;=a=1 M.

3agaua
YenoBek MPHUKOCHYNCS K 3aHYJICHHOMY KOPITyCY MOTPEOHUTENs 3IEKTPOIHEPIHH,
nuTatomierocst ot cetu tuna TN-S Hanpspxenuem 380/220 B (puc. 2). Ilpu xakom cooT-
HOILIEHUU ceueHuil (asznoro nu PE MmpoBOJHUKOB HampsiKeHHE MPUKOCHOBEHUS OyAeT
pPaBHO JUIUTENBHO JIOMYCTUMOMY MPU BPEMEHHU CpadaThIBaHUsI MaKCUMAIbHON TOKOBOM

3anuTheI 1 ¢c?
‘I'FKZ
VTV 1
Ha'h'a' L2
Fa'a's
%

L3

PE

j“ f[\|<: ojo

[ ]

Puc. 2. 3ambikanue ¢asnl cet TN — S Ha 3aHYJICHHBIN KOPITYC
IIpu pemieHnn 3a7a4d CUUTATh, YTO MaTepuai (pa3HOroO M 3alUTHOTO MPOBOIHU-
KOB OJINHAKOB, a MOBTOpHOE 3a3eMiieHrne PE — mpoBogHMKA OTCYTCTBYET.

2 i

3agaua
JIBa 3aHYJICHHBIX MOTPEOUTENS AICKTPOIHEPTUM IMHUTAIOTCS OT OJHOM CETH THIIA
TN — S manpsbxkenuem 380/220 B. IIpou3zonuio 3aMbikaHue (pa3HOTo MpOBOJIa HA KOPIYC
BTOPOTO MOTPEOUTENS, @ B 3TO BPEeMs UEJIOBEK KacaeTcs KOpIyca IMepPBOToO MOTpeOrTes

AJICKTPOIHEPTHH (CM. pHuc. 3).
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Puc. 3. 3ambikanue ¢a3el cetr TN — S Ha OMH U3 3aHYJIEHHBIX KOPITYCOB MPH HATWMYHUA TTOBTOPHOTO 3a-
3emsienust PE npoBoxa

OnpenenuTh TOK, MPOTEKAOIIUN Yepe3 TeI0 YeoBeKa, MPUKOCHYBIIEroCs K KOp-
Mycy MepBOT0 MOTPEOUTENS FIEKTPOIHEPTHH, MPU YCI0BUHU, yTO Ri1 = Rpgp) = 0,2 Owm,
Ro = Rn =3 OM, |1(1 = O,3|K2.

/

3agaua



B ceru nanpsbxkennem 380/220 B, 50 I'i ¢ 3a3emiienHoi HelTpanbio tuna TN-C

MPOM30IILIO 3aMbIKaHUE Ha 3eMITI0 (ha3HOTO MPOBOAaA, Mpu 3ToM: R, =18 OM; Rg=4 Owm;
Rr=1 xOwm.
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Puc. 4. 3ambikanue ¢azHoro mpoBoaa Ha 3eMitro B cetd Tama TN — C
Kakoi1 Tok mpoTekaeT uepes Teno 4eIOBEKA MPU MPUKOCHOBEHUH K IMOBPEXKICHHOU

(aze, ecu 4eTOBEK HaXOAUTCS Ha paccTostHUU 40 M OT MecTa 3aMbIKaHUS HA 3€MJTIO?

3agaua

YenoBek npukocHylscs K (asHoMmy mpoBoay ceTu tumna |T mpu HOpMaibHOM pe-
KUME pa6OTBI. OHpe,[[eJII/ITB TOK, HpOTeKaIOH_[I/Iﬁ qcpe3 TCIIO YCIIOBCKA Ih IJ ABYX CIIy-
YHacB:

1) U =220 B, Ry=1 KOM; C|_1:C|_2:C|_3:O; R|_1:R|_2:R|_3:R:30 KOM.

2) U =220 B, Rh:1 KOM; C|_1=C|_2=C|_3:OO; R|_1:R|_2:R|_3=R=30 KOM.

HpI/IHHI/IHI/IaHBHaH CxXEMa, COOTBCTCTBYIOIAA YCJIIOBUIO 3aa4H, ITPUBCACHA HHUKC.
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Puc. 5. [IpukocHoBeHHe K pazHOMY NpoBOAy ceTu Tumna | T mpu HOpMaIbHOM pexume paboThI

3amava
Paccuurtate 3a3emiieHue mMojACTaHIMH ¢ AByMmsi TpaHcopmatopamu 10/0,4 kB
MontHOCTRI0 630 kKBXA co creayromydMH JaHHBIMH: HAWOOJBIIUM TOK 4Yepes
3a3eMJICHHE TPU 3aMbIKaHUM Ha 3emMir0 Ha ctopoHe 10 kB — 18 A; rpyHT B Mecte
COOpYKEHUA — IVIMHA; KIIMMaTH4ecKast 30Ha 3.

3agaua
Paccuutate koHTypHBIN 3a3emmmtens noacTadiuu (IIC) 110/10 kB co cnemyto-
IIMMH JTaHHBIMH: HauOOJIBIIUI TOK Yepe3 3a3eMJICHHE NMPHU 3aMbIKAaHUSX Ha 3€MIII0 Ha
ctopoHe 110 kB — 3,2 kA, HaubonpmMii TOK 4epe3 3a3eMJICHUE NMPU 3aMbIKaHUSX Ha
3emuIto Ha ctopoHe 10 kB — 42 A; rpyHT B MecTe COOpYKEHUS MMOACTAHLIMH — CYTJIMHOK;
KJIMMAaTHYECKasl 30Ha 2; JOMOJHUTENBHO B KAUECTBE 3a3€MJICHHSI HCIOJB3YETCs CHUCTE-
Ma TPOCHI — OIIOPBI C CONMPOTHUBJIEHUEM 3a3emiieHus 1,2 Om.

3agaua



[Moacranmnms 3aHuMaeT mwiomaab S = 8000 M2, COIIPOTHBJIEHUE €CTECTBEHHBIX 3a-
semsutenieit 2,5 Om; p1 = 500 Omxm; p2 = 60 Omxm; hy = 2 m; I =5 m; t = 0,7m. Heo0-
XOJIUMO BBITIOJHUTh PAcUeT CI0KHOTO 3a3eMIIMTENS JJIi TEPPUTOPUHU MOJICTAHIIUU T10
HOpMaM COIIPOTHUBJICHHUS C YIETOM €CTECTBEHHBIX 3a3EMIIUTENICH.

3agaua
[MoacTanmus 3aHUMaeT wiomans S=40x60 Mm% p; =480 Om'M (c yueToM Ipomep-
3aHusA); p2 =220 Om-M; hy =3 M, t = 0,7 Mm; Lr = 950 m; 1z = 5 M; Bpemsi BO3A€HCTBUS
¢s = 0,2 c. B coorBeTcTBUM C TaOINYHBIMH CIIPABOYHBIMU JAaHHBIMU U.p vare = 400 B.
EcrectBennbix 3azemuureneid HeT. Onpenenuth 3HaueHUE Rz MpU yKa3aHHBIX BBIIIE
JAHHBIX, TTpUHUMas oTHomieHue a/lg =1. Kakue HampspkeHUs MPUKOCHOBEHHS MOTYT
OBITH JIOCTUTHYTHI MPHU MOJYUYCHHBIX MTapaMeTpax 3a3eMInTeNs?

3agaua
[Toncranums 3anuMaet 1iomans S=120x120 m2; p; =500 Om M (c y4eTom Ipo-
Mepzanus); p2 =50 Om'M; hy =3 M, t = 0,7 m; Lr = 1800 m; I = 10 m; BpeMs Bozjei-
ctBus @y = 0,2 ¢, Is = 10 KA; conpoTUBICHUSI €CTECTBEHHBIX 3azemunTeneit 2 Om.
Onpenenuth 3HaueHUE R3 ¢ ydeTOM €CTECTBEHHBIX 3azeMiinTesiel. OnpeaenuTh Beu-
YUHY HaNpsHbKEHUS MPUKOCHOBEHMS TMPU 3aJlaHHBIX M MOJYYEHHBIX MapaMeTpax 3a3eM-
JIATES.

3agaua
Paccuutats 3azemiisitoniee yerpoiictBo st KTII 110/10 kB mnomaneio S=12x20
M2; p1 =500 OM'M (¢ yueroM npomepsanusi); p2 =60 Om-m; hy =2 M, t = 0,7 mM; Ig =5 ™m;
t,s = 0,12 c; t,s = 0,08 c, TOK 3aMbIKaHUS Ha 3€MIIIO IIPU OJHO(A3ZHOM K.3. Ha paccMmart-
puBaemoii I1IC I3 = 1,9 kA. EctecTBeHHBIX 3a3emumuTeneil HeT. OnpenenuTb BETUYUHy
HaINpsHKEHUS! TPUKOCHOBEHUS TP 3a/IaHHBIX U MOJTYYEHHBIX TTapamMeTpax 3a3eMIIUTENs.

3agaua

B snexrpoycranoBke 6/0,4 kB pacuetHbiii Tok 3aMbikanus Ha 3emito 40 A. Heo6-
XOJIMMOE COMPOTUBJIECHUE BBIHOCHOTO 3a3€MIISIFOLIETO YCTPONCTBA

z=125/40=3,12 Owm.

VY enpHOE CONMPOTUBIIEHUE 3€MJIM B MecTe pacnoioxkeHus 3azemuautens 100 Om-m.
CoenuHuTeNnbHBIA MPOBOJHUK BBIOIHEH B BUAE BO3AYLIHON JuHuU. Tpebyercs ompe-
JEUTh COINPOTHBJIEHUE PACTEKAHUIO BBIHOCHOTO 3a3€MIIMTENIS, PACHOJI0KEHHOTO OT
YCTAaHOBKM Ha paccTosiHuu 0,5 KM.

3agaua
JJIs OIMHOYHOTO CTEPKHEBOIO0 MOJHHEOTBOAA BeIcOTOM h = 50 M ompeneauTh na-
paMeTpbl 30H 3alIMThI, [UIMHY 3alUIIaeMOro 00bekTa rnpu Beicote h, = 20 M u mupuHe
B =20 M, ero BO3MOXHYIO OPAKAEMOCTh. UHCIIO TPO30BBIX YAaCOB B T'OAY COCTABIISIET N
= 50 u/roa. U300pa3uTh 30HbI 3aIUTHI.

3agaua
Js T'TII, nnan 1 pacnosiockeHre 000OpynOBaHUsI KOTOPOW MPUBEIEHBI HA puc. 1,
OMPENEIUTh MapaMeTPbl 30HbI MOJIHUE3AIIUTHI (CTeNeHb HaASKHOCTH 95 %) U ee BO3-
MOXHYIO IOPaKaeMOCTb.
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Puc. 1. ITman u 3ona momuue3amutel OPY T'TIT

[ToacTaHiMs 3anMIIEHa YEThIPbMS YCTAHOBJICHHBIMU Ha MOPTaaX MOJHUEOTBO-
namu. Yucno rpo30BbIX 4acoB B rojy coctasisieT n = 50 u/ron. Ha mumane I'TIIT n3o0pa-
3WUTh 30HY 3aIIUTHI HA ypoBHE N,.

3anava

C yyeroM MOJIHME3alUTHI, YCTAHOBJICHHOM Ha 3neMmeHTax OPY, paccuurars 3a-
3eMJISIIOIINEE YCTPOMCTBO 3aBojickoi moactaniuu 35/10 kB, Haxomsiieicss B TpeTbei
kmuMatuyeckor 30oHe. Cetu 35 u 10 kB paboTtator ¢ HezazemsieHHOU HeuTpanbio. Ha
cTopoHe 35 kB pacyeTHbII TOK 3aMbIKaHHS Ha 3eMiTio |3 cocTaBiser 8 A, Ha ctopoHe 10
kB — | 3= 19 A.

CoOcTBeHHbIE HYXKIBI TOJCTAHITUH TOJy4aloT muTanue ot Tpanchopmaropa 10/0,4
kB ¢ 3azemiieHHO# HelTpanbio Ha cTopoHe 0,4 kB. EcTecTBEHHBIX 3a3eMIUTENEH HET.
VY enpHOE CONMPOTUBIEHHE TPYHTA MPU HOPMaIbHOM BiaxkHOCTH p = 60 Om M. Diek-
TPOOGOPYIOBaHHUE TIOACTAHINY 3aHUMAET MIomans 18x8 m2,

3anava

Paccuurath 3azemisitoniee ycrpoiictBo moacranuuu 10/0,23 kB, nHaxopsmielicsa B
nepBoil kmMatuyeckoi 30He. Cetb 10 kB cocTouT M3 BO3AyIIHON U KaOENbHON TMHUI
JUTMHOM 10 5 KM U paboTaeT ¢ He3a3eMJICHHOM HelTpanbio. TpaHncopmaTop HA CTOPOHE
0,23 kB umeer 3a3eMJIEHHYIO0 HEWTpaib. ECTECTBEHHBIX 3a3eMIIMTENEN HET. Y IeJIbHOE
CONPOTHUBJIEHUE TPYHTA NpPU HOpMaiabHOU BiaxHoctd p = 200 Om-M. 3azemustoiee
YCTPOMCTBO — PSIAHOE, BBIIOJIHEHHOE CTAIbHBIMU BEPTUKAIBHBIMU 3JEKTPOJAMHU JHa-
MeTpoM 16 M M M JIMHOI 5 M, TOpH30HTaIbHAS CBsA3bIBaIONIas rojoca (40x4) mm? mpo-
JoxeHa Ha riyoune 0,5 M. DnekTpoobopyqoBaHHE MOACTAHLIMM 3aHUMAET IUIOMIAIb
AXB=15x%12 M.

IIpuMepsbI THIIOBBIX BONIPOCOB AJ1s1 3amuThl PI'3
1. Kakyro cucreMmy 3a3eMiIeHUs] HEUTPAJIM UMEET 3a3€MIISIEMBIN OOBEKT?
2. KakoBa HOpMa COMPOTUBIIEHUS 3a3eMIISIFOLIETO YCTPOMCTBA ISl 3a3€MJIIIEMO-
ro o0Obekra?



3. YTo Takoe eCTeCTBEHHBIN 3a3eMJIUTENb U KaK YUYUTHIBAJIOCH €0 COMPOTUBIIE-
HUE TIPU pa3pabOTKe 3a3eMIISIIOIIETO YCTPOHCTBa O0OBeKTa?

4.  Yro Takoe MpOCTOE 3a3eMJISIOIIEE YCTPOHUCTBO?

5. Yto Takoe CI0XXHOE 3a3eMJISIOIIEe YCTPONUCTBO?

6. Kakue maTepuanbl UCHIOJIB3YIOTCS JUIsl BBITOJHEHUS 3a3€MIISIIOIIETO YCTPOU-
cTBa?

7. Kakuwe mpUMEHSIOTCS BapHWaHTHI PACIOJIOKCHHUS BEPTUKAIBHBIX 3a3eMITUTE-
nen?

8. KakoBa koHburyparms pazpadarbiBaeMOro 3a3eMJISIONIETO YCTPOUCTBa?

9. Kakas BeiOpaHa ri1yOMHA 3aJI0KEHUS 3a3EMIISIFOIIETO yCTpOCcTBA?

10. Kakas BpIOpaHa JyIMHA BEPTUKAIBHBIX 3a3€MIIUTEICH?

11. Kaxkoe BBIOpaHO pacCTOSTHHUE MEKIY BEPTUKATBLHBIMH AJIEKTPOJAMU U OT YETO
OHO 3aBUCHUT?

12. UYro xapakTepusyeT KIMMaTHUeCKas 30Ha MpU pa3paboTKe MPOEKTa 3a3eMIlsl-
IOILIETO yCTpoKcTBa?

13. Kaxk yuurtsiBaeTcs yaenbHOE COMPOTUBIIEHUE TPYHTA MPU pa3pab0TKe MpOoeKTa
3a3eMJISIFOIIETO YCTpOoncTBa?

14. Yro Takoe kodduieHTs! ncnonb3oBanua? Kak BIOMpanuch nx 3HaYeHUs?

15. Kakoe moiiy4eHO OKOHYATEIBHOE YHUCIO BEPTUKAIBHBIX JJIEKTPOJOB 3a3€M-
JIAIOLIETO yCTpoicTBa?

16. Kakoe momy4duinoch pe3yibTHPYIOIIEe 3HAYCHUE COMPOTHBICHUS 3a3EMIISIO-
1IEro yCTpoucTBa?

17. KakoBa nociaeoBaTeIbHOCTh pacueTa 3a3eMJIISIONIEro yCTpoiicTBa?

18. HazHauyeHue 3aIIUTHOTO 3a3EMJICHHUS.

19. [laTe ompenencHUe 3aMTHOTO 3a3¢MJICHUS.

20. TlpuHIMI eHCTBUS 3aIIUTHOTO 3a3€MJICHHS.

21. Tumbl 3a3eMIISIONUX YCTPOUCTB.

22. Kax BBINIOJTHSAETCS 3a3eMIISIOIIEe YCTPONUCTBO?

23. Kak HOpMUpYIOTCS 3HAYEHUS COMPOTUBIICHUM 3a3eMIICHUS?

24. B Kakux d5JEKTPOYCTAHOBKAX HEOOXOJWMO BBITIOJHATH 3aIIUTHOE 3a3eMIle-
Hue?

25. Uem oTIMYaIOTCA €CTECTBEHHBIE 3a3€MIIMTENN OT UCKYCCTBEHHBIX ?

26. UYrto mpuMeHsETCS B KAUECTBE €CTECTBEHHBIX 3a3eMIIUTEINCH?

3amura JadopaTtopHbIX padoT

B maGopatopHOM TpakTHKyMe IO AUCITUIUTMHE MPEACTABIICH NIEpPeUeHb Jrabopa-
TOPHBIX paboT, 0003HAYCHBI 1IETb U 3aJ1a4d, HEOOXOIUMBIE TEOPETUUECKHE M METOIH-
YECKHE yKa3aHWs K paboTe, MPUBEICH MOPSAIOK BBIMOJHEHUS PaOOTHI, COEPKAHUE OT-
4eTa M MepedeHb KOHTPOJILHBIX BOIIPOCOB.

3amura 1a00paTOPHBIX PadOT BO3MOXHA TOCJE MPOBEPKU MPABWIHBHOCTH BHI-
MOJIHEHUs paboThl U 0OpPMIICHHS OTUYETa. 3amuTa MPOBOAUTCS B opme cobecemoBa-
HUS TIPEToaBaTess co CTYJEHTOM I0 TeMe JtabopatopHoit paboTsl. [IpumepHsbIii epe-
YeHb KOHTPOJIBHBIX BOTPOCOB JJIsl 3alIUTHI J1a0OpPaTOPHBIX pabOT MpeCTaBieH B Tao-
h10700 (8



Tema abopatopHoii paboThl

KOHTpOJ'II)HI)IC BOIPOCHI

JlaGopaTopHast pabdora Nel.
VYuebHbIii monuron kadea-
pul. M3yueHue cxemsl yued-
HOTO TIIOJIMTOHA, JJIEKTPO-
000py/IOBaHus, CUCTEMBI 3a-
3€MJICHUS HEUTpaNH.

RBOo~N A

13.
14.
15.

0.
1.
12.

OOocHOBaTh MPAaKTHYECKU CIIOCOO 3a3eMIICHHSI HEWTpald CHIJIOBOTO TpPaHC-
¢dopmaropa Ha cropone 35 kB yuebHoro monurona. [lokasate Ha cxeme U Ha
3JIEKTPOOOOPYAOBAHUH MOJIUTOHA.

O0ocHOBaTh IPAKTUYECKH CITOCOO 3a3eMIICHHSI HEWTpaiu TpaHcpopmaropa B
BKTII 10/0,4 kB y4e6HOTO monuroHa. [loka3aTp Ha cXxeMe W Ha JIEKTPO00O-
PYAOBaHUH MOJIHUTOHA.

[Toxazate Ha cxeme u B PY 35 kB 3a3zemsrsttomue HoxH pazbenuantens PJTH/T-
35.

IToxa3zaTs 3a3eMistromue HOXXHU pazbeanHuTens PB3-10 B sueiikax KPYH.
[MosicuuTh Ha3HaYeHNnEe 0OMOTOK TpaHchopmMaTopa HanpspkeHus HAMM-10.
[MokaxwuTe 3a3eMiIsieMble YaCTH 3JIEMEHTOB y4eOHOTO MOJIUroHa?

Kak peanu3oBana MosHHe3amMTa y4eOHOTO MOJaUroHa?

Kaknm nomxHo ObITH conpotuBiieHre 3Y y4eOHOTO MOJIUIoHa o HopMaMm?
Kakyto cucremy 3azemienus Helitpanu umeet PY 35 kB monmrona?

Kakyto cucremy 3azemienus Helitpanu umeet PY 10 kB monmrona?

Kakwne anmementy KPYH 10 kB 3a3emieHs1?

Kakyro cucremy 3a3eMiIeHUsI HEUTpanu ¥ HOPMY CONPOTHBICHUS 3a3€MIICHHS
umeeT BKTII 10 kB nonurona?

Kaxoe HopmaTuBHOE 3HaueHUEe conpoTuBieHus uMmeer 3Y onopsl BJI-35 kB?
Kakue anementsl BKTII 10 kB nonurona 3a3emieHsi?

Kakyro cucremy 3a3emieHHs HEHTpalu M HOPMY CONPOTHUBICHUS 3a3E€MIICHUS
umeet PY 0,4 kB BKTII nonurona?

JlabopaTtopnast padora No2.
W3mepeHne ynenmpbHOTO CO-
MIPOTUBJICHHS TPYHTA.

C nmoMomp0 Kakoro npudopa MOXKHO BBIINOJHUTh U3MEPEHHUE YAEIBHOTO CO-
MIPOTHUBIICHUS TpyHTa?

Kakoro muamerpa NOKHBI OBITH METAJUIMYECKHE CTEPXKHHM, CIy’Kalllhe BCIIO-
MOTaTeNIbHBIMH 3a3eMIIUTEISIMU U1 U3MEPEHUs YAEIHHOTO CONPOTHUBIICHMS
rpyHTa?

Ha xakylo MUHHUMaJbHYIO I'TyOMHY 3a0MBalOT B TPYHT BCIIOMOTATENIbHBIE H3-
MEpHUTENBHBIE 3JIEKTPOABI Ul N3MEPEHUS yIEIbHOTO CONPOTHBICHUS TPYyHTa
npubopom M416?

ITo xakoil cxeme BBIIOJHSIOT M3MEPEHHE YAEIBHOTO CONPOTHUBICHHS TPpyHTa
npubopom M416?

Kakoe xonmuecTBO M3MEPUTEIBHBIX IEKTPOAOB HEOOXOIUMO AJISI M3MEPEHUS
YAETBHOTO CONPOTUBIEHUS rpyHTa?

ITo xakoif cxeme BBHINONHAIOT U3MEPEHHE YICIHHOTO COMPOTHUBIICHUS TpyHTa
npubopom ®4103-M17?

Ha xaxoM paccTosHHM Apyr OT Apyra 3a0MBalOT B TPYHT BCIIOMOTaTelbHBIC
M3MEPHUTENBHBIE AIIEKTPOIBI ISl N3MEPEHHUS YIIJIbHOTO CONPOTUBIICHHUS TPYH-
ta mpudopom ®4103-M1?

JlaGoparopnas pabora Ne3.
W3mepeHue CONpOTUBICHUS
3a3€MJISIIOIIUX YCTPOMCTB.

Kaxko#i n3 npuOopoB nMeeT BOZMOXKHOCTh M3MEPATh BEJIMUNHY HANPSOKEHUS Ha
3a3eMJISIOILEM yCcTpoiicTBe?

K xakomy BreBOmy mpubopa MC-10 noakitogaeTcss MPpOBOJAHUK, COSIUHCHHBIH
C 3a3eMJIIOIINM YCTPOHCTBOM NP M3MEPEHUH €T0 CONPOTUBIICHHS?

ITo xako# M3 cxeM OOBIYHO BBIMOJHIAETCS M3MEPEHHE CONPOTHBIICHUS 3a3eM-
JISTFOLIETO yCTpOorcTBa?

Kakas n3 cxeMm MO3BOJISIET BBIOJHUTH KOMIICHCAIIMIO COIPOTHUBIICHUS COEIH-
HUTEIbHBIX TPOBOJOB NPU H3MEPEHHUH COMPOTHBICHHUSA 3a3eMIISIOIIErO
yCcTpoiicTBa?

Kakne TpeboBaHMS MPEeIbBIIOTCS K JIMIAM, JOITyCKaeMbIM K paboTe ¢ mpH-
6opamu M416, ®4103-M1, NC-10?

Korga pexoMennyercss NpoBOAUTh U3MEPEHHUE CONPOTUBIICHUS 3a3€MIISIOLIETO
ycTpoiicTBa?

Ha xakux paccTOSIHMSIX OT 3a3eMJISIOLIET0 YCTPOHCTBA OOBIYHO YCTaHaBIIMBA-
IOTCS BCIIOMOT'aTeNIbHbIE TOTEHIUAIBHBIA U TOKOBBIH 2IEKTPObI?




No Tema nabopatopHOii pabOTHI KoHTponbHbIe BONPOCH!

1. Cornacuo 19311 00BIYHO CONPOTHBIICHHE KOHTAKTa 3a3€MIISIOLIMX MPOBOJ-
HHMKOB HE JIOJDKHO TIPEBBIIATE KaKyl0 BEJTHYUHY?

2. C Kxako¥ IIeNbI0 BBIOTHACTCS IPOBEPKA HAMYMS [ETN MEXy 3a3eMIUTEIIMHU
Y 3a36MJIIEMBIMH YaCTAMH U 3JIEMEHTaMH 3JIEKTPOYCTaHOBOK?

JlaBopatopras pabota Nod. 3. Kakum 06pa3?0M OTIpeAeIAeTCS KauyeCTBO 3JIEKTPUUECKUX COEANHEHUH 3JIEKT-
[IpoBepka Hanuuusg Lenu POYCTAHOBKH:
MOKIY  3aseMIHTCIAMA i 4. VI3mepeHHOE CONPOTHBICHUE LEIH 3au_[m1;51x MIPOBOAHUKOB HE JOJDKHO IIpe-
SA3CMISOMBIME  ACTSMH I BBIIIATh PACYETHOE 3HaUCHHE Oosee deM. ..

5. Juns yero npeaHazHaueH npudop M-3727
JJIEMEHTaMHU  3JIEKTPOYCTa- . .
HOBOK. 6. l3MepeHust CONMpPOTUBICHHUS MPOU3BOIATCS Mexay J000W OTKpPHITOW TPOBO-

JISIEel 4acThIO ANEKTPOYCTaHOBKU U ueM emie?

7. Ilpm n3MepeHHH CONPOTHBICHUS 3a3eMIISIOIIECH MPOBOAKKA MECTa COSJANHEHUS
CTPYOIIMHEI C 3a3eMJISIFOIIEH TPOBOJIKOM TOJKHBI. .. 7

8. Kaxum oOpa3oM ompenenseTcs KadecTBO CBAPOYHBIX COSANHCHHN?

9. Kaxoii npenen m3mepenns nmeer Ommerp M-3727

1. s gero npenHa3zHadeH npubdop M-417?

2. C Kako IeJpi0 OCYIIECTBIICTCS H3MEPEHNE TTapaMeTPOB METIH «(a3a-HyIb»?

3. B cucreme TN ¢ HOMUHaNBHBIM (pa3HEIM HampspkeHHeM 127 B Bpems aBToMa-
THYECKOTO OTKJIFOUCHHMS IUTAHUS HE JOIDKHO MPEBBIIATD...?

4. Ecnm pe3ynmpTaT M3MEPEHHs TOKa KOPOTKOTO 3aMblKaHws mpubopom 11141160
0e3 OrpaHUYMBAIOIIETO PE3UCTOPA HE MpeBbImaeT 535 A, Kakoe JAeicTBHUE BbI-
noJHseTcs nanee?

JlabopaTtopnast pabora NeS5. | 5. Kakoii mnpuOOp OCYIIECTBISET H3MEPCHHE COIMPOTHBICHHS MeTin «(hasa-
IIpoBepka COTIJIaCOBAaHUS HOJIb»?

napameTpoB nenu «(daza- | 6. UTo BXOAMT B MOJIHOE CONPOTHUBIICHUE METIH «(Da3a-HylIb»?

HYJIb» C XapakTepucTukamu | 7. TOK KOPOTKOTO 3aMbIKaHUs METIH «(aza-HyJb» JOJHKEH HMETh ONPEaeIeHHYIO
anmnapaToB 3aIIHTHI. KPaTHOCTB T10 OTHOLICHUIO K HOMHHAIBHOMY TOKY 4ero?

8. B memsx, muTaOMmuX pacnpeeUTeNbHbIC, TPYIIIOBBIC, STAXKHBIC U AP. IMUTHI U
IIATKH, BPEeMsI OTKITFOUCHHUS HE IOJDKHO MPEBBIIIATh. .7

9. OTHOCHTETBHO KAaKOTO 3HAYCHUS HAINPSDKEHUS BBIOJIHICTCS M3MEPEHHE TOKa
KOpOTKOTO 3aMbIKaHus prdopom C.A. 6115 N?

10. Ecnu pe3ynbTaT U3MEpeHus ToKa KOPOTKOTo 3aMbikanus nprbopom 11141160 c
OTPAHMYMBAIOIINM PE3UCTOPOM He MpeBbIIIaeT 535 A, kakoe AeHCTBHE clery-
eT nauee?

1. C kaxoif yacToToii HEOOXOIUMO BpalllaTh PYKOSITKY reHeparopa mpudopa M-
4100 npu U3MEPEHUN COTIPOTUBIICHUS U30JIAIIUN?

2. Kakoe MHHMUMaJbHOE 3HaUYEHHE HCIIBITATEIBHOTO HANPSDKEHUS TeHeparopa Me-
TOMMETpa UCIOJIB3YeTCs JUId U3MEPEHHUS COMPOTUBIICHUS W3OJIALUH JIEKTPO-

JlabopaTtopnast padora Ne6. mpoBOAKH?
3. Kaknmu npubopamu MOXKET IPON3BOJUTCS U3MEPEHNE CONPOTHUBIICHUS N30JIs-
Meroquka  TIPOBEpKH U n?
VCTIDITAHIGL CONPOTUBICHHA | 4 * yavoit MakcnManbHblit mpenen u3MepeHus umeet npuoop 1851 IN?
N30JIIINH.

5. Ilpn Kakux YCIOBHSX MOJDKHBI HPOU3BOJIUTHCS HM3MEPEHMs CONPOTHBIICHUS
n30IsIuu’?

6. B coOTBEeTCTBUU C HOPMATHUBHBIMHU JJOKyMEHTaMH HOpMa COIIPOTHBIICHHS H30-
JISIIAH TIeTIel 3JIEKTPOYCTaHOBKH JOJKHA OBITh HE MEHee KaKoro 3HaueHHs?

7. Kaxo# MakcuManbHbIi peaes uamepenus umeet npudop 9CO 202/2-T'7?




5.4. Onucanue KpUTepHeB OLleHMBAHUA KOMIETEHINA M IIKAJIbI OLleHUBAHUS

[Tpu mpomexyTouHol arrecTanuu B ¢popme aud. 3adera (7-ii ceMecTp) HCIOIIb3Y-
€TCsl clenylolas IiKajga OUEHUBAHUS: 2 — HEYJOBJIETBOPUTEIbHO, 3 — YJIOBJIETBOPHU-
TEJIbHO, 4 — XOpOIIO, 5 — OTIUYHO.

HaumenoBanue
MOKa3aTes
OLICHUBAHUS
pe3ynbTaTa o0ydeHust
110 TUCLMIUINHE

Kpurepuii onenuBanus

3HaHus 3HaHUS METOMOB M METOAMK pacueTa W H3MEPEHHs MapaMeTpPOB 3a3eMIISTFOIIHX
YCTPOMCTB 3JIEKTPOYCTAHOBOK, a TAKXKE COOTBETCTBYIOIINX Pa3e0B HOPMATHBHBIX
JIOKYMEHTOB.
IToHOTa OTBETOB Ha BOMPOCHI.

Ymenus CaMOCTOSATEILHOCTD BBIMOJHEHUS 3aaHusI.
ITpaBHIBHOCTH MPUMEHEHHSI TEOPETHUECKOTO MaTepHala.
VYMeHHsI TIPOEKTHPOBATh 3a3eMIISIOIINE YCTPOWCTBA U aHAJTM3UPOBATH TEKYIIEE CO-
CTOSIHME IIapaMETPOB  3a3eMILIOIIUX YCTPOMCTB, IPUMEHITH HOPMATHBHO-
TEXHHUYECKYIO JOKYMEHTAIHIO.
ITonHOTA BHIMOJHEHHS 3a/IaHKH, IOJIHOTA OTBETOB HA IOMOJHUTEILHBIC BOIIPOCHI.
YMeHHe CpaBHUBATH, J€J1aTh BBIBOJIBI 10 PE3YJIbTATAM BBITIOJIHCHHOTO 33 IaHUSL.
KauecTBO 0popmiteHus 3a1aHui.

Hagbiku HaBwikn pacuera, M3MEpPEHHS W aHAIM3a IMAPaMETPOB 3a3€MJIISIOIINX YCTPOMCTB

3JIEKTPOYCTAHOBOK, BBIIIOJIHEHHUS MEPONPHATUN 0 MX HOPMAlIM3alUH B ILEIIIX
o0ecrnedeHus! MEeKTPoOe30NacCHOCTH NIPH IKCIUTYaTalluH SIEKTPOYCTaHOBOK.

BbI60p MCETOAMKH BBIIIOJTHCHUS 3aJaHUs.

AHanu3 1 000CHOBaHHUE MOJIYYCHHBIX PE3YJIHTATOB.

OueHKa MpenojgaBaTesieM BbICTABISIETCS UHTETPAbHO C YYETOM BCEX MOKa3aTe-
Jiel U KpUTEPHUEB OIICHUBAHUSI.
[Tpu mpomexyTouHoOI arTectanuu B popme aud. 3avera:
Ornenka c(hOpMHUPOBAHHOCTH KOMITETCHITUH 110 TIOKA3aTEII0 3HAHU.

Kpurepnit YpOBEHb OCBOECHMS M OLICHKA
2 3 4 5
3Hanus mMeTonoB U Me- | He 3maer mertonoB | C  ommOkamMu u | YBepeHHO B 1ie- | be3ommboyHO 3Ha-
TOJUK pacuera U M3Me- | U METOJUK pacueTa | HETOUYHOCTSIMHU JIOM, C HEOOIBIIN- | €T METOALI U METO-

pEeHHsI TTapaMeTpoB 3a-
3eMJISIFOLLUX YCTPOHCTB
JNEKTPOYCTAaHOBOK, a
TaKXXe€ COOTBETCTBYIO-
IIMX pa3/ie]IoB HOpMa-
TUBHBIX JJOKYMEHTOB.

W H3MEpeHus Ta-
paMeTpoB  3a3eM-
JISTFOIINX
YCTPOMCTB  3JIEKT-
POYCTaHOBOK;  He
3HaeT COOTBET-
CTBYIOIIUX pazjie-
JIOB HOPMATHBHBIX
JIOKYMEHTOB.

3HAaeT METOJbl |
METOJIMKH pacyeTa
U W3MEpEeHMs Ta-

pamMeTpoB  3a3eM-
JISTFOLIUX
YCTPOUCTB  3JIEKT-

pOYCTaHOBOK; 3Ha-
€T JIMIIb HEKOTO-
pble  COOTBETCTBY-
TOIIIHE pasznenoB
HOPMATHUBHBIX JO-
KYMEHTOB. Bos-
MOKHBIE HETOYHO-
CTH U OIINOKH WC-
MpaBisieT ¢ IOMO-
B0  IpernojaBa-
TEJA.

MU HETOYHOCTSIMHU
3Ha€T METOABl H
METOJMKHU pacyeTa
U W3MEpeHus Ta-

pamMeTpoB  3a3eM-
JISFOLLIUX
YCTPOMCTB  3JIEKT-

pOYCTaHOBOK; YBe-
PEHHO B LEJIOM, C
HeOOIBIINMA  HE-
TOYHOCTSIMU 3HAET
COOTBETCTBYIOIINE
paszmensl  HOpMa-
TUBHBIX JIOKYMEH-
TOB. Bo3MOXHEIE
HETOYHOCTH HC-
mpaByigeT cam, 0e3
MOMOIIIM TIpenoja-
BaTEJIs.

IUKA pacuera W
U3MepeHus mapa-
METPOB  3a3eMJLi-
IOIUX YCTPOUCTB
JIEKTPOYCTAaHOBOK;
3HAeT COOTBET-
CTBYIOIIME pa3jie-
Bl HOPMATHBHBIX
JIOKYMEHTOB.




ITomHOTAa OTBETOB Ha

BOIIPOCHI.

He otBeuaer Ha
BONPOCHL Ui 3a-
LHUTHL  J1aboparop-
HBIX paboT, BOIIPO-
Chl U 3allHUTHI
PI'3 wm Bompoch
JUIL TIOATOTOBKH K
mud. 3a9ery.

C omubkamu u
HETOYHOCTAMH OT-
BEYAeT WIH OTBE-
yaeT JIMIIb Ha He-
KOTOpBIC BOIPOCHI
JUTSL 3aIlUTEI J1a0o-
paTtopHeIx  pador,
BOIIPOCHL I 3a-
mutel PI'3 u Bo-
MPOCHI JJIs TOArO-
TOBKH K
mud. 3adery. Bos-
MOJKHBIE HETOYHO-
CTH U OIIMOKHU HC-
[paBJIIET C IOMO-
b0  MpernojaBa-
T,

VYBepeHHO B Iie-
JIOM, C HEOOJIBIIIHU-
MU HETOYHOCTSIMU
HIIH B JOCTATOYHOM
CTEIEHH BEPHO
OTBEYaeT Ha BO-
MIPOCHI JISI 3AIUTHI
71ab0opaTOPHBIX

pabot,  BOMPOCEHI
i 3anmTel PI'3 u
BOIIPOCHI IS TIOJ-
TOTOBKH K
mud 3auery. Bos-
MOJKHBIE HETOYHO-

CTH  HCIIPABISET
caMm, 0e3 IOMOIIM
IIPEIoIaBaTeNs.

be3ommbouno nm
MIOJIHOCTBIO  BEPHO
OTBEUaeT Ha BO-
TIPOCHI TSI 3AIIHATHI
nabopaTopHBIX
paboT,  BOIIPOCHI
i 3amuTel PI'3 u
BOTIPOCHI JUISL TIOJI-
TOTOBKHU K
mud 3adery.

Ornenka chOpMHUPOBAHHOCTH KOMITIETCHIIMH 10 MOKA3aTeN0 Yvenus.

Kpurepuit YpOBEHb OCBOCHMS M OLICHKA
2 3 4 5
CamocrositennbHocTy | He moxer Bwmmon- | C pononaurensHoi | CamocTosTensHO U | CaMOCTOSITENBHO

IIOMOIIPYO HJIH C

BBIIIOJIHCHUS 33JaHMSI. | HUTh pacueTbl B B LICJIOM YBEPCHHO, | BRITONMHSAET pacyde-
paMKax  pelIeHUs omuOKaMi M He- | C HEOOJBUIMMH HE- | 1p1 o npaKTHYe-
samay ma mpakru- | TOUHOCTAMH BB~ | TOYHOCTAMH BBl | (yov sapgrum  u

MOJTHSIET PacyeThl B | MOJIHSET PacyeThl B
YECKOM 3aHSITHU U NP BBINOJIHEHUN

paMKax peLICHHS | paMKax  peleHHs
B paMKaX BBINON- | saay pa ppakTu- | 3a1a4 HA MpAaKTH- | L1 S
Henus PI'3, B TOM | yeckom 3amsiTHu W | 4eCKOM 3aHATHH ¥
9HCIC M C JONIOJ- | B paMKax BBIIIOJ- | B paMKaX BBIIOI-
HUTENBHON ToMO- | HeHust PI'3. Bos- | Henus PI'3. Bos-
HIBIO. MOJKHBIE HETOYHO- | MOXKHBIE HETOYHO-

CTH M OIIUOKH HC- | CTH UCTIpaBIISIET

mpaBsieT ¢ TOMO- | caMm, 0e3 TMOoMOIIU

IIBI0 TIperojiaBaTe- | MperoiaBaTeds.

JSL.

[pasunbHocTs  1pH- | [Tpu  npumenennn | Teopernyeckuit Teopernuecknit TeopeTndeckuit

MEHEHHsI TEOPETUYE- | TEOPETUUECKOTO (JICKIMOHHBIH) Ma- | (JICKUMOHHBIA) Ma- | (eKIHOHHBIH) Ma-

CKOr0 MaTepuaia. (JIEKIIMOHHOTO) Tepuail  MPUMCHS- | TEpHAT  HPUMCHA- | renyan  npumens-
Marepuana gomyc- | CTC1 M MHTEPIpE- | €TCA W HMHTEPIPE- | orog y purepmpe-
KaloTes  OMMOKH, | DY ¢ OumMO- | THPYETCs B uelom TUPYETCsl TPaBUIIb-

> | KAMM W HETOYHO- | IPaBWJIBHO, C He-
OTHOCAIIHECA K| cramn npu pemre- | Gompmmmu  Hetou- | HO HPH PCHICHHH
PCIICHUIO  3al1a1, | gy 3ajmadv, BBINOJI- | HOCTSIMA Tpu  pe- | 334d9,  BBIIOJIHE-

BeImoyiHeHNIO  PI'3
u 3ammure Jabopa-
TOPHBIX PadoT.

wenun PI'3 u 3a-
mre  naboparop-
HeIX pabor. Bos-
MO>KHBIE HETOYHO-
CTH U OIIUOKH HC-
MpaBisieT € TOMO-
IIpI0 TIperojiaBaTe-
TSl

IIEHUU 3a7ay, BBI-
noarHenun PI3 u

3aIIHTe nmabopa-
TOPHBIX pador.
Bo3mokHbIE HE-

TOYHOCTH HCIIPaB-
JsgeT cam, 0e3 Io-
MOIIM  TIperno/iaBa-
TS,

aun PI'3 u 3amure
71a00paTOPHBIX pa-
0oT.




YMeHus TNpOeKTHPO-

He wmoxer mpoek-

C JOMOJHUTEILHOMI

B nenom yBepenHo,

Bezommbouno mpo-

BaTh  3a3eMJIAIONIME | THPOBATh  3a3€M- | IOMOINBIO WJIM C | C HEOONBIIMMH He- | EKTUPYeT  3a3eM-
YCTPOWCTBA W aHAIM- | JIIONIAE  YCTPOH- | OIMHMOKAMHU UM HE- | TOYHOCTSAMH  TIPO- | JISIOIIHE  YCTPOH-
3UpOBATh TEKyIllee | CTBAa M aHAIM3HPO- | TOYHOCTAMHU TIPO- | EKTHpPYeT  3a3eM- | CTBA U aHAIU3UPY-
COCTOSIHHE TapaMeT- | BaTb TEKYyIIee CO- | eKTHUPYeT  3a3eM- | JIAIOMIUE  YCTPOM- | €T TEeKYIee COCTO-
POB  3a3eMIISIONINX | CTOSHUE TIapaMeT- | JISIOIIHe  YCTPOil- | CTBA W aHANM3UPY- | SHHE IIapaMeTpOB
YCTPOWCTB,  IpHMeE- | pOB 3a3eMJISIONINX | CTBA M aHANIM3HUPY- | €T TEKYyILIee COCTO- | 3a3eMIIIOLIUX
HATP  HOPMATHBHO- | YCTPOICTB, HE yMe- | €T TEKYIEEe COCTO- | SHUE IapaMeTpPOB | YCTPOWCTB, BEPHO
TEXHUYECKYIO0 JIOKY- | €T MPUMEHATH | SHUE I1apaMeTPOB | 3a3eMIISIOIINX MIPUMEHSET HOpMa-
MEHTAaIHIO. HOPMaTUBHO- 3a3eMJIIOLIUX YCTPOWCTB, BEPHO | THUBHO-
TEXHUUYECKYI0 JI0- | YCTpPOICTB, C | IpUMEHseT HOpMa- | TEXHUYECKYI0  JI0-
KYMEHTAIIHIO. OIMMOKaMH TIpUMe- | TUBHO- KYMEHTAIIHIO.
HSET HOPMATHBHO- | TEXHHYECKYIO JO-
TEXHUYECKYIO J0- | KYMEHTAlHIO.
KYMEHTAIHIO.
[Monmnora  BemonHe- | Umetorcs  cyme- | C ommbkamu Bel- | B menom BepHo, ¢ | Be30ommGouHO BbI-

HHUS 3aJaHHil, IIOJHO-
Ta OTBETOB Ha JIOMOJI-
HUTEJIbHBIE BOIIPOCHI.

CTBEHHBIE OIINOKHU
Mpy  PELICHUM 3a-
a4 ¥ BEITOJIHEHUN
PI'3, me orBeuaer
Ha  JOIOJIHUTENb-
HBIC BOITPOCHI.

MIOJTHSIET BCE pac-
YEeThI NP PELICHUU
3a7ad W BBIMOJIHE-
unu PI'3, He oTBe-
yaeT Ha JOIOJIHH-
TEJBHBIE BOIIPOCH.

HE3HaUYUTEIbHBIMU
HCTOYHOCTSIMU BbI-
MOJIHSIET BCE pac-
YETHI [P PELICHUN
3aga4 MW BBIIIOJIHE-
nuu  PI'3, BepHO
OTBEYaeT Ha Jo-
MOJTHUTEJIbHBIE BO-
IIPOCHL.

IOJHAET BCE pac-
YeTHl MPU PeIIeHUuN
3aJad M BBIIIOJIHE-
nuu PI'3, BepHO
OTBEYaeT Ha Jo-
MIOJTHUTEJIbHBIE BO-
IIPOCHI.

YMeHHE CpaBHUBATh,
JenaTb BBIBOABI II0
pe3yabpTaTaM  BBIIOJ-
HEHHOT'O 3aJIaHMsl.

He ymeer cpaBhu-
BaTh, COIIOCTAaBIATh
H 0000mare, a
TaKxe JenaTb BbI-
BOJBI IO pe3yJbTa-

JlomyckaeT ommoOKu
Ipd  COIOCTAaBJIe-
HUH, 00OOIIEHNH U
mpu  HOpMYITHPOBa-
HHUKU BBIBOJOB IIO
pesynpTataM  BBI-

YMeeT cpaBHUBATh,
COIIOCTAaBJIATH u
00001marp, HO J0-
myckaeT  HeOOoIb-
e HETOYHOCTH
mpu  (HOPMYITHPOBa-

CpaBHHBaeET, COIO-
CTaBIISICT M 0000-
IaeT JaHHEBIE, ca-
MOCTOSITEIILHO

OIICHWBaeT  IIONY-

TAM  BBITOMHEHUS | 11oinenys aGopa- | HUM  BbIBOIOB mo | JCHHBIC  PE3yIbTa-
J1a00paTOpHBIX pa- TOPHBIX paGoT | | pesymbTataMm  BbI- | Thl, JIEIAET BBIBOJIbI
6ot u PI'3. PI3. nonHeHus nabopa- | MO pe3yiibTaTam

TOPHBIX Pa0OT U | BBINOJHEHUs Jabo-
PI'3. paToOpHBIX PaboT H
PI'3.
KagectBo odopmie- | Otuerst mo 7nabo- | Oryerst mo nabo- | Otyersl mo nado- | Otuersl MO J1a0O-

HUA 3aJaHUN.

paTopHbBIM paboTam
u PI'3 odopmieHsbr
HE B COOTBETCTBHE
¢ TpebOBaHUSIMH,
HE MOJTHOCTBIO,
UMEIOTCS  TpyOBIe
ommbOku. Mmu ot-
4yeTel 10 Jabopa-
TOpHBIM paboTaM U
PI'3 we odopmie-
HBI BOOOIIIE.

paTopHBIM padoTam
u PI'3 odopmieHst
HE B COOTBETCTBHE
¢ TpebOBaHUSIMU,
HEaKKypaTHO, OT-
CYTCTBYIOT HE00XO-
JIMMBbIC TIOSICHCHHS,
MMEIOTCS OIITHOKH.

paTtopHbIM paboTam
u PI'3 odopmieHsl
B COOTBETCTBHE C
TpeOOBaHUSIMH, B
IIOJIHOM  00BEME,
UMEIOTCS HE3HAYH-
TENIbHBIE  OLIMOKH,
HETOYHOCTH, OIle-
YaTKH.

paTopHbIM paboTam
u PI'3 odopmiens
B COOTBETCTBHE C
TpeOOBaHUSIMH, B
[IOJIJHOM  00BEME,
6e301n609HO.




Onenka cpopMUPOBAHHOCTU KOMITETEHIIMH MO MOKa3aTento Hasbiku.

Kpurepnii YpOoBEHb OCBOCHMS U OLICHKA
2 3 4 5
HaBbiku pacuera, uz- | Pacuetsl, wusmepe- | Pacuetsl, usmepe- | Pacuersl, wusMmepe- | PacueTsl, wusmepe-
MEpeHHs W aHajuu3a | HUsS W aHaluW3a Ma- | HUs W aHajwu3a Ma- | HUS M aHaju3a 1a- | HAS W aHaln3a Ma-
MapaMeTpoB  3a3€M- | paMETpPOB  3a3€M- | paMETpPOB  3a3€M- | paMETpPOB  3a3€M- | pAMETpPOB  3a3eM-
JSIONNX ~ YCTPOWCTB | JISFOIINAX JISTFOTITUX TISTIOTIIX JISIOIINX YCTPONCTB
3IEKTPOYCTAaHOBOK, YCTPOWCTB  3JIEKT- | YCTPOMCTB  3JEKT- | YCTPOMCTB  3JIEKT- | ANEKTPOYCTAHOBOK
BHIMIOJIHEHUST ~ MEPO- | POYCTAHOBOK  BBI- | POYCTAHOBOK  BBbI- | POYCTaHOBOK  BBI- | BBIIIOJHEHBI  0e€3-
OPUATHIA TI0 MX HOP- | MOJHEHbI HE BEpHO; | MOJHEHBI C OMIMO- | TIONHEHBI C  He- | OIIMOOYHO; BbI-
MaJu3aliii B IENSIX | HABBIKM BBHITIONHE- | KAMH; HE BBHITNON- | OOJBIIMMH  HENO- | MONHSIOTCA Mepo-
oOecriedeHus]  DJIEK- | HUSL MEpPONPHUITUHN | HAIOTCS MEpPONpHs- | YeTaMUd M HETOYHO- | IPUSTHA 1O HOp-
TpOOE30MacCHOCTH MPH | IO HOPMAIM3ALUH | THA [0 HOpPMallM3a- | CTSIMM;  BBIIOJHS- | MANM3alUK  [apa-
JKCIUTyaTallid JJIEKT- | TTapaMeTPOB 3a3eM- | MM MapaMeTpoB | IOTCS MEPOIPHATHS | METPOB 3a3eMJISIO-
POYCTaHOBOK. JISTFOTITIX 3a3eMIISIOIIIX [0 HOPMAaJTU3aIUH | IUX YCTpPOWCTB
YCTPOWCTB  3JIEKT- | YCTPOMCTB  3JIEKT- | MapaMeTPOB 3a3€M- | BJIEKTPOYCTAHOBOK.
POYCTaHOBOK  OT- | pOYCTaHOBOK. JISTIOIINX
CYTCTBYIOT. YCTPOWCTB  DJIEKT-
POYCTaHOBOK.
Bri6op metonuku | HeBepno BreiOpana | Meronuka — penre- | Meronuka — peine- | Meroauka — pelne-

BBIIIOJIHCHUA 3aJaHUA.

METOJTNKA PEIICHS
3aJ1a4, BBITOJIHEHHUS
PI'3 u BeIIOTHEHUSA

HMS 3a]a4, BBINOJI-
Heausa PI'3 u BEHI-
MOJHEHHUs 3aJaHui
npu 3ammure Jabo-

HHS 3aJa4, BBINOJI-
Heansa PI'3 u BEI-
MOJIHEHUS 3aJaHui
npy 3ammre J1abo-

HHUSA 3a7a4, BBIIOII-
"Henua PI'3 wm BEI-
MOJIHEHHUs 3aJaHui

3allaHul TIPH 33- | o ropHplx paboT | paTopHbix — pabor | [PH SAIUTC 11a6o-
mute  1adopaTop- | puGnana B nenom | BeGpaHa BepHo, Ho | PATOPHBIX  pador
HBIX paGoT. BEPHO, HO UMEIOTCS | HIMEIOTCSL  HeJoYe- BbIOpaHa BEPHO ¢
HETOYHOCTH U | TBI, HE OTHOCAIIHWE- | YICTOM HCXOJIHBIX
ONIMOKK TMpH OMHU- | ¢ K OCHOBHBIM | JAHHBIX.
CaHMM PACYCTHBIX | PaCYCTHBIM  3aBH-
3aBUCUMOCTEH U | cUMOCTM | rpadu-
rpad)M9ecKkoro Ma- | 94eCKOMy MaTepHa-
Tepuaa. Ty.
Ananusz u oGocHoBa- | He npoussenen | [Ipoussenen  awna- | [lpousBenen  ana- | [lpowsBeneH  aHa-
HUC TIOJIYYCHHBIX pe- | aHamu3 pe3ynpra- | AM3  PE3YJIbTATOB | JIU3  PE3YNbTATOB | 3  pe3ynpTaToOB
3yJILTATOB. TOB pelleHus 3a- | PCIICHIA 3anad, | peIeHuA 3anat, | pemenus 3ajau,
Jay,  BBIIOTHCHHS oimojiHeHust PI'3 u | Beimonnenus PI'3 u BRIIONHeHHs PI3,
pPEe3yIbTaTOB  BBI- | PE3YJIbTATOB  BBI-
PI'3 u pesynbTatoB TONTHEHUs 1a60pa- | MONHEHNs  Ta6opa- CJIETIaHbl  BBIBOJbI
BBITIOJIHEHHS J1a00- TOHBIX paboT C | TOPHBIX pabor, | 1O 1ab0PaTOPHBIM
PaTopHBIX PadoT. omMOKaMM, cAeja- | caenaHbl BHIBOIBI C paboram. Pesynbra-
HBI BBIBO/IbI ¢ | HEOOIBIINMHU ThbI pa60TbI 000CHO-
HEJIOYETAMH, He- | HEJOYeTaMM U He- | BAHBI W B IEIOM
TOYHOCTSIMHU u | tou”noctsamu. OtTBe- ApPryMCHTHUPOBAHBI,
ommOkamu. OTBe- | THI  OOOCHOBAHBI, | PMEIOTCS CCBIIKH HA
Thl HE OOOCHOBAHBI. | UIMEIOTCSA  CCBUIKH HOPMATHBHBIE,
Ha HOpPMaTHBHbIE, CTIPABOUHBIE "
CIIPaBOYHBIE u SHo-
yaeOHO- yae
MeTouecKre uc- | METOMMYECKHE  HC-
TOYHHUKH.

TOYHHKH.




6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOIUYECKOE OBECIIEYEHHUE

6.1. MaTepuajbHO-TeXHHYeCKOe o0ecredeHune

HaunmenoBanue crienuaibHBIX IIOMEILIEHUN U
MTOMENICHUH JJI CAaMOCTOSITEIbHON pabOThI

OcCHAILIEHHOCTD CIENMUATILHBIX IOMEIEHUN U
MTOMEIICHUH JJI1 CaMOCTOSITEIIbHOM pabOThI

VYyebnas ayauTopus A IPOBEACHUS JICKIIH-
OHHEIX 3aHATHUM.

Crnenuanu3upoBaHHas MeOenb; MyJIbTHME-
JIUUHBIN TPOEKTOP, NEPEHOCHOM dKpaH, HOYT-
OyK.

VYyeOHas aynuTopus JJIA MPOBEICHUS IpaK-
TUYECKUX 3aHITUH, KOHCYJIbTAlWW, TEKYILETO
KOHTPOJIA, MPOMEKYTOUHOM aTTECTallNH.

VueOnast aymutopusi Kadeapsl «IJIEKTpo-
SHEpPreTMKa W aBTOMaTHKa» (1aboparopus
JIIEKTPOIHEPTETHUCCKUX CHUCTEM, J1abopaTo-
pHs DJIEKTPONPHBOJA M AJIEKTPOOOOPYI0Ba-
HUSI, 1a00paTopust IEKTPUIECKUX allapaTtoB
U anekTpocHatkenus ). Crienuann3upoBaHHasl
MeOelb; MYJIbTUMEIUIHBIA POEKTOp, IMepe-
HOCHOH 2KpaH, HOYTOYK.

VYuyebHasg ayauTopus A MPOBEIEHHs Ipak-
TUYECKUX 3aHATHH, JgabopaTopHbIX padoT,
KOHCYJIbTAllui, TEKYILEro KOHTPOJ, IpOMe-
KYTOYHOU aTTECTALINH.

JlaGopaTtopust 3JEKTPOIHEPreTUYECKUX CH-
cTeM; JlabopaTopHs JIEKTPONPUBO/IA U DIIEK-
TpooOOpYIOBaHUS; J1A0OPATOPHs 3JIEKTpHUE-
CKUX allapaToB U 3JIEKTPOCHA0KEHUs; ¥Y4el-
HBIH MOJUTOH Kadeapsl «DIEeKTPOIHEpreTuKa
U aBTOMaTuka»; Berpo-conHeuyHas craHUus
Kadeapel «DJNEKTPOIHEPreTUKa U aBTOMATH-
Ka».

VYuebHble 1abopaTopHble CTeHIbl «MOHTaX U
HaJaJKa JIeKTPOOOOpYyI0BaHUS HPEIIPUITUN
u Tpaxnanckux 3panuity HTII[-15.00.000
HTIT «llenTtp». VYueOuble mabopaToOpHbIE
CTeHIBl «DJEKTPOCHAOXKEHUE MPOMBIILIEH-
HeIXx npennpustuii» HTI-10.00.000 HTII
«dentp». CneunanbHOe MOHTa)XHOE 00OpY-
noBanue U uHCTpyMeHT BOY 2000.
W3mepurenbHple  mpubopsl:  Merommerp
9C0202/2-T"; Merommerp M1101M; Uzme-
purenb conpoTtuBieHus 3azemiuenus MC-10;
Ommerp M-372; 3Meputens cOpOTUBIECHUS
3azemsieHuss M 416; M3mepurens Toka KOpoT-
Koro 3ambikanus nugposoit 11 41160; M3me-
putens conpotuBieHus uzonsuuu 1851 IN;
W3mepuTens mapaMeTrpoB 3JIEKTPOYCTaHOBKHU
C.A 6115N; Tpaccouckarens LA-1012.
Crnenunanv3upoBaHHas MeOenb, MyJIbTHME-
JUWHBIA IIPOEKTOpP, NIEPEHOCHON JKpPaH, HOYT-
OyK.

VY4eOHbIi NOAUroH Kadenpbl «DIeKTPOdHEp-
reTHKa U aBTOMaTHKa.

OnnotpancopmaTopHass ~ HOACTaHIUS  C
ypoBHsAMH HanpsbkeHus 35 u 10 kB. [Iuranue
IIOJINTOHA — OJ{HOLleNIHAasA TuHuA 35 kB (crane-
amroMuHeBbd TipoBost AC-50/8, mertammmue-
ckas oropa Y 35 —1).

N3omsarops! smHK 35 KB — nmonmmMepHbie n30-
asitopsl JIK 70/35-111.




Brox B OPY 35 kB — rubOkas omuHOBKa, IIPO-
Box AC-50/8.

dapdopossie onopubie nzosTopsl MOC-500-
01 YXIJL

Pa3benuHuTeNh TOPU30HTAIBEHO-TIOBOPOTHOIO
tuna PH/I3-2-35 kB ¢ nByms KomIuieKTamu
3a3eMIIIOIIMX HOXKEW C JaMesiMU, ¢ MEXaHU-
YECKUX MPUBOJIOM.

Macnsansiii Beikitouatens BM-35 kB, Ha cuny
Toka 600 A, ¢ OTKIIOYAIONIEH CIIOCOOHOCTBIO
400 MBA, ¢ 3JeKTpOMEXaHUYECKUM IPUBO-
JIOM TIoCTOsIHHOTO Toka Tuma [IT13-11.
Pazpsnuuku PBC - 35kB; ¢ MakcumanbHbIM
pabouum Hampsprkenuem Up = 40,5 xB.

['mbkas ommuoBka OPY 35 kB — mpoBox AC-
50/8.

[ToHmxkaromuii CHUJIOBOM MAacCJSHBIA TpaHC-
dopmatop FTDO 1250/35 momrHocTRIO 1250
kBA.

KPYH - 10 xB: xommnexktHoe pacmpenenu-
TEIbHOE YCTPOMCTBO HAPYKHOW YCTaHOBKH,
UnowMm = 10 xB.

Syueitku KPYH - 10 kB:

1) Aueiika BBoma 10 kB. OnopHo-nipoxoaHbIe
uzogstopsl UIIT-10 kB (dbapdoposrie). Pazb-
enuautens PB3-10-630 ¢ aByms 3a3emiisiio-
IIMMH HOXKaMH W OJIOKUPOBKAMH OT HEIPEII-
HamepeHHoro BkIoueHus. Ha ¢azax A u C —
M3MEpPUTENIbHBIE TpaHCPOPMATOPHI TOKa st
paboTts cpenctB P3 u A.

Macnsapiii - Beikirouatens  BITIM-10-20-630
VY2 ¢ ynpasisieMbIM npuBozioM tumna [111-67.
2) Sueiika TCH. BBox B Buae ruOko ormm-
HOBKO# mpoBomom AC-50/8 dyepe3 omopHO-
npoxoauele uzoastopel UIIT-10 xB. Pa3b-
eaunutens PB3-10 xB. IlnaBkue npenoxpa-
nutenu tuna [IKH-10 xB. Tpanchopmarop
coOcTBeHHBIX HYX1: TM-63, SHoM = 63 KBA.
3) Sueiika orxomsmen auHuu 10 kB. Bog
BBITIOJTHEH JKECTKHUMH IIUHAMHU TPSIMOYTOJIb-
Horo ceyeHus 50xX6 mM. BbIKaTHOW 3yeMEHT
(Tenmexka) mpou3BojACTBa KoMnanuu «Camapa
anekTpomuT». Pazpemunutens PB3-10-630,
BakyyMHbII BbIKiItouarenb BB/TEL — «Ta-
Bpuna snektpuk» BB/TEL-10-12,5/630 V2.
Tun 6noka ynpasnenuss — BB/TEL-10. Ilpu-
OOpBI KOHTPOJISI M yY€Ta MOTPeOIIeMON DIIEeK-
TPOPHEPrUU, TEPMHUHANT PENEHHON 3allUThl
«Cupnyc-2-JD».

4) Slueiika TpaHcopmaTopa HANPSHKEHUS.
W3meputenbHblil  TpaHc@opMaTop HampsbKe-
uut HAMM-10, Paswemunurens PB3-10,
maBkue npenoxpanurtenu [TH-10. Cxemsl co-
eIMHEHHsI 0OMOTOK TpaHcdopmaropa Hamps-




KCHUS: 3Be3/1a — 3Be3/la — PA30OMKHYTHIN Tpe-
YTOJBHHUK.

YuTanpHbld 3251 OMOIMOTEKH ISl CaMOCTOS-
TEJILHOW PaOOTHI.

Crennanu3upoBaHHasi MeOelb; KOMIIbIOTEp-
Hasl TEXHHUKa, MOJKIJItoueHHas K cetu «HTep-
HEeT», UMEeIoulasi I0CTYIl B AJIEKTPOHHYIO HH-
dbopManmoHHO-00pa30BaTEIbHYIO CPENY.

6.2. JIuleH3HOHHOE H CBOOOHO PACIPOCTPaHsieMOe NPOrPpaMMHOe o0ecrneyeHmne

Ne [TepeueHsb JIMIIEH3MOHHOTO ITPOTPAMMHOTO PexBU3HUTHI MOATBEPKIAFOLIETO TOKYMEHTA

o0ecrieyeHus.

1. Microsoft Windows 10 KopriopaTtuBhas Cornamenne Microsoft Open Value Subscrip-
tion V6328633. CornameHnue IeiCTBATEIBLHO
¢ 02.10.2017 mo 31.10.2023). lorosop mo-
craBku 110 0326100004117000038-0003147-
01 ot 06.10.2017

2. Microsoft Office Professional Plus 2016 Cornamenne Microsoft Open Value Subscrip-
tion V6328633. CornamieHue JAeHCTBUTEIBLHO
¢ 02.10.2017 mo 31.10.2023

3. Kaspersky Endpoint Security «Crannmapt- | CyOnunen3uonasiii  gorosop Ne 102 ot

aeiii Russian Edition» 24.05.2018. Cpox naeWcTBUS JIUIIEH3UU 10
19.08.2020 .
I'paxxnancko-npaBoBoit [loroBop (Kontpakr)
Ne 27782 «llocTaBka npojyieHUs: IpaBa MoJb-
3oBanus (nmuensun) Kaspersky Endpoint
Security ot 03.06.2020. Cpok nedcTBHs JIH-
nensuu 19.08.2022 r.

4. Google Chrome CBobOomHO pacmpoctpansiemoe 1O coriacHo
YCIIOBUSIM JIUIICH3UOHHOTO COTJIAIICHHUS

5. Mozilla Firefox CBobOomHO pacmpoctpansiemoe 1O coryacHo
YCIIOBUSIM JIUIICH3NOHHOTO COTJIAIICHHUS.

6. Microsoft Visio Professional 2013 (Ne or. E04002C51M)

7. Autodesk AutoCAD 2017 — Pycckuii (Rus- | (Ne mor. 7053026340)

sian)
8. PTC Mathcad Prime Express CBobOomHo pacmpoctpansiemoe 1O coryacHo

YCJIOBUAM JIMOCH3UOHHOT'O COTJIAIICHUS.




6.3. Ilepeyenpb yueOHBIX U3IaHUI U y4eOHO-METOANYECKHX MATEPHAJIOB

1. Dnexrpobe3zonacHoCcTh. 3amavyHuk: yue6. mocooue / II. A. JJomun, B. T.
Mengenes, B. B. KopoukoB. — Mocksa: I'apnapuku, 2003. — 213 c.

2.  DnexTpo0e30MacHOCTh: KOHCIEKT JEKIUHA IS CTYICHTOB CHEIUMaTIbHOCTU
330500 / KO. II. Yynnusiii, A. A. Bunorpanos, B. I1. Ytkun. — bearopoa: benl TACM,
2001. - 112 c.

3. Dnekrpobe3onacHoCTh [DnekTpoHHblid pecypc]|: 2018-04-11 / P. M. Meny-
MepoB. — 3-¢ wu3m., nepepab. m gom. — [b. wm.]: Jlams, 2018. — 196 c.
https://e.lanbook.com/book/104863 (nara obpamienus: 14.02.2021)

4.  DnextpobesomacHocTh [Teker] / B. B. Macnos, X. M. Mycradaes. — M./bepnun:
Hupekr-Memua, 2015. — 119 c. http://biblioclub.ru/index.php?page=book&id=274339 (nara
obpamenust: 14.02.2021)

5. Menymepos, P. M. DnekTpobe3onacHocTs: yueOHoe nmocobue /st By30B / P.
M. MenymepoB. — 5-¢ u3f., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 196 c. — ISBN
978-5-8114-8795-0. — Tekct: anekTpoHHbIN // JlaHb: 3JIEKTPOHHO-OMOIMOTEUHAS] CH-
crema. — URL: https://e.lanbook.com/book/180870 (mata obOpamenus: 14.02.2021). —
Pexxum mocTyma: a1 aBTOpu3. mmojib3oBaresei. https://e.lanbook.com/book/180870

6. DOnekrpobe3onacHocTh [Tekcr]: mabopaTopHslii mpakTUKyM / Myctadaer X.
M. - CraBponons: CeBepo-KaBkasckuii henepanbubiii yauBepcuret, 2014. — 126 c.

7.  Momnakos, B. K. Dnekrpobe3omnacHocTs: Teopust u npaktuka / B. K. Mona-
koB, /. IO. KyapsBue. — Mocksa: Undpa-Umxenepus, 2017. — 184 ¢. — ISBN 978-5-
9729-0188-3. — Texkct: snextponusii // LudpoBoit obpazoBarenbHblit pecypc [PR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/69022.html (nata oOparenus:
14.02.2022). — Pexxum goctyna: st apropusup. [loms3oBaTeneii.

8. DKcruryaTaius CUCTeM AJIEKTPOCHAOXKEHUs: y4ued. mocoOue sl CTYICHTOB
BY30B, oOyuatomuxcs o HarpasieHuto 140400 "DnekTposHepreTuka 1 AIeKTPOTEXHU-
ka" / B. 5. Xoponsckuii, M. A. TapanoB. — Mocksa: ®opym, 2015. — 287 c.

9. MoHTax, TeXHUYECKass JKCIUTyaTallis U PEMOHT DJICKTPUYECKOTO U DJICK-
TpOMEXaHW4YecKoro obopyaoBanus : yued. nmocooue / H. A. Axkumona, H. ®@. Korene-
uen, H. U. CenTropuxun. — 4-¢ u3z., crep. — Mockpa: Akagemus, 2006. — 295 c.

10. CmpaBouHoe MOCcOOHE IO IICKTPOOOOPYAOBAHUIO U DJICKTPOCHAOKEHHUIO:
JUISl CTYIGHTOB YUPEKICHUH cpel. mpod. oOpa3oBaHus, 00ydaronuxcs Mo CheuaibHO-
ctu "TexH. sKcIuTyaTanus U o0CITy>KMBaHHE JICKTP. U DJIEKTpoMeX. obopyaoBanus" / B.
I1. IIexoBuoB. — Mockga : ®opym, 2014. - 136 c.

11. MoHTax, Hanaaka, SKCIUTyaTallusi U PEMOHT CHUCTEM JJIEKTPOCHAOKEHUS
OPOMBIIUICHHBIX npeanpusatuil [Onexrponnsii pecypc] / H. K. IloaysHoBuu. —
Mockaa: Jlaub, 2012. — 400 c. — Pexxum goctyma: https://e.lanbook.com/book/2767.

12. Dxcnnyarauus snexkrpoodopyaoBanus: yueonuk / I'. II. Epomenko, A. I1.
Konomuen, H. I1. Konapatsesa [u ap.]. — M.: KonocC, 2007. — 343 c.

13. Dxkcmmyaramus 371eKTpooOopyioBaHus. 3aladyHuK: yuel. mocodue s CTy-
JIEHTOB BY30B, OOydarommxcs 1mo HampaieHusM moarot 650800 "Temnosnepreruka',
650900 "Dnexrposnepretuka”, 660300 "Arpoumxkenepus" / B. . Xoponbsckuii, M. A.
Tapanos, 0. A. MeaBeasko. — MockBa: @opym, 2014. — 176 c.

14. OOcnyxuBaHUE W PEMOHT JIEKTPOOOOPYIOBAHUS ANEKTPOCTAHIIUNA U CETEH:
yueOHuk / E. @. Makapos. - MockBa: Akanemus, 2003. - 442 c.

15. MoHTax U Hajagka SJIEKTPOOOOpYAOBaHUSA: y4eO. JJIsi CTYJICHTOB BY30B,



https://e.lanbook.com/book/104863
http://biblioclub.ru/index.php?page=book&id=274339
https://e.lanbook.com/book/180870
https://e.lanbook.com/book/2767

00yJaromuXcsl MO0 HAIMpPaBJICHHUIO MOJATOT. "DJIEKTPOIHEPTETHKA M DJICKTPOTEXHHUKA" /
pen. b. 1. Kynpun. - Mocksa: Akaagemus, 2016. — 235 c.

16. Korenenen H.®., WcnbiTanus, sKciulyaTaldsi ¥ PEMOHT 3JIEKTPUYECKUX
MalyH: Y4eOHUK 111 By30B — M.: Akagemus, 2003. — 383 c.

17. IlpaBuia TEXHUYECKOW HKCIUTyaTalldd »HIIEKTPOYCTAHOBOK IMOTpeOuTeneit
[DnexTpoHHBIN pecypc| — DnekTpoH. naH. — Mockea: DHAC, 2013. — 280 c. — Pexum
noctyna: https://e.lanbook.com/book/38582.

18. Kpacuuk, B.B. Dkcryaranus 3MeKTpUYECKUX MOACTAHITUN U pacipeneiu-
TEIBHBIX YCTPOUCTB: [IpOM3BONCTBEHHO-TIPAKTUYECKOE TOCOOME [DIEKTPOHHBIA pe-
cypcl:. — Omnekrpon. gan. — M.: DHAC, 2012. — 319 c. — Pexum pocrymna:
https://e.lanbook.com/book/38549.

19. Tlocobue ansa uzyuenus: «I[IpaBus TeXHMUECKON SKCIUTyaTalliu dJICKTpHUYe-
CKMX CTaHIUUMWA M ceTei» (DIEKTpUYECKOoe 00O0pyJoBaHUE) [DIEKTPOHHBIN pecypc]:
yaeOHoe nmocobue. — DnekTpoH. naH. — M.: DHAC, 2013. — 351 c. — Pexxum goctyma:
https://e.lanbook.com/book/38579.

20. TunoBasi MHCTPYKLHMS IO SKCIUTyaTalldd BO3IYIIHBIX JIMHUW 3JIEKTpoOIepe-
naun HanpspbkenueM 35-800 kB. PJI 34.20.504-94 [DnekTpoHHBIN pecypc] — DIEKTPOH.
naH. —  MockBa: OHAC, 2012. - 200 ¢ — Pexum jgoctyna:
https://e.lanbook.com/book/38589.

21. T'pynroBuu, H.B. MoHTax, Haslajgka u dKCIUTyaTalus 3JIeKTPOoOOpya0BaH U
[D5eKTpoHHBIN pecypc]: yueOHOe mocodue. — IIeKTpoH. JaH. — Munck: HoBoe 3HaHue,
2013. — 271 c¢. — Pexxum moctyma: https://e.lanbook.com/book/43873.

22. IlpaBuia TEXHHUYECKOW SKCIUTyaTallMH 3JIEKTPOYCTAHOBOK MOTpEOUTENCH B
BOIPOCAax M OTBETax [DJEKTPOHHBIA pecypc]: mocodue s U3y4yeHUs! U MOATOTOBKH K
MPOBEpKE 3HaHUHN. — DIEKTPOH. TeKCTOBBIE AanHble. — M.: DHAC, 2014. — 136 c. — 978-
5-4248-0054-2. — Pexxum noctyna: http://www.iprbookshop.ru/5732.html

23. llpaBuia 1o oxpaHe Tpy/Ja IMpH SKCIUTyaTalldu 3JIEKTPOYCTAHOBOK B BOIPO-
cax M OTBETax [DJEKTPOHHBIN pecypc] : mocoOue sk U3yuyeHus U MOATOTOBKU K IPO-
Bepke 3HaHu# / A.M. Menamen. — DnekTpoH. TekcToBbie qanubie. — M.: OHAC, 2015. —
176 c. — 978-5-4248-0099-3. — Pexxum nmocryma: http://www.iprbookshop.ru/28862.html

24. VHCTpyKIMS N0 MPUMEHEHUIO M MCTBITAHUIO CPEJCTB 3allUThI, UCTIOIb3Yye-
MBIX B 3JIEKTPOYCTAHOBKaX [DIEKTPOHHBIN pecypc]|/ . — DIEeKTPOH. TEKCTOBBIC JIaHHBIE.
— M.: BHAC, 2013. — 96 c. — 978-5-4248-0056-6. — Pexum nocryna:
http://www.iprbookshop.ru/76135.html

25. IlpaBuna paboThl C MEPCOHATIOM B OpraHU3ALMIX JIEKTPOIHEpreTuku Poc-
culickoit @eaepannu [NEKTPOHHBIN pecypc] /. — DINEKTPOH. TEKCTOBbIE AaHHbIE. — M.:
OHAC, 2015. - 40 «c¢. — 978-5-4248-0046-7/. — Pexum pgocryna:
http://www.iprbookshop.ru/76182.html

26. Anomtonckuii C.M. be3omacHOCTh KU3HEAEIATEIHHOCTH YEJIOBEKA B DJIEK-
TPOMArHUTHBIX MOJSX [DNEKTPOHHBIN pecypc]: yueoHoe nmocobue/ Anomionckuit C.M.,
Kansga T.B., Cunganosckuii b.E.— DnektpoH. TekcroBeie nanubie.— CII6.: Tlomurex-
Huka, 2012.— 263 c.— Pexum poctyma: http://www.iprbookshop.ru/15888.— 3BC
«IPRbooks», mo mapoiro

27. benssun K.E. DnexTpo06e30macHOCTh NP SKCIUTyaTaIlluu JIEKTPOYCTAHOBOK
[DnexTponnsiii pecypc]: monorpadus/ benssun K.E., Ky3nernoB b.B.— Dnekrpon. tek-
cToBble maHHble.— MuHck: benopycckas nayka, 2007.— 195 c.— Pexum pocryma:
http://www.iprbookshop.ru/12328.— 35C «IPRbooks», 1o maposito.



https://e.lanbook.com/book/38549
https://e.lanbook.com/book/38579
https://e.lanbook.com/book/43873

28. bemnsera B.M. Pacuer cpenctB oOecrieueHusi 0€30MaCHOCTH Tpyaa [Diek-
TPOHHBIN pecypc]: yuebHoe mocodue/ bensera B.J.— DinekTpoH. TEKCTOBBIE JaHHbBIC.—
benropox: benropoackuii rocyapCTBEHHBIM TEXHOJOTUYECKUN YHUBEPCUTET UM. B.I'.
[lyxoBa, 9bC ACB, 2011.— 87 Cc.— Pexum JOCTYyTIA:
http://www.iprbookshop.ru/28393.— OBC «IPRbooksy, o mapoutto.

6.4. [lepeueHb HHTEPHET pPecypcoB, NpodeccuoHaANbHBIX 623 JaHHBIX, HH(OpPMa-
HMOHHO-CIIPABOYHBIX CHCTEM

1. IlpaBuiia TEXHUYECKOW HKCILTyaTallMK SJIEKTPUUECKUX CTaHIUK U cetel Poc-
cuiickoit Denepanuu: [DIeKTpoHHBIN pecypc]. - Mockpa : DHAC, 2013. - 262 ¢. URL:
http://e.lanbook.com/books/element.php?pll_id=38581 (24.12.2017).

2. TlpaBwia TEXHUYECKON HKCIUIyaTallMHM 3JIEKTPOYCTAHOBOK IMOTpeOUTENeH B
BOIIPOCax M OTBeTax [DneKTpoHHBIN pecypc]. - Mocksa : SHAC, 2012. - 130 c. URL:
http://e.lanbook.com/books/element.php?pll id=38538 (24.12.2017).

3. IlpaBuia TEXHUYECKOW OKCIUTyaTallMM »dJIEKTPOYCTAHOBOK MOTpeOUTeseit
[ DneKTpOHHBIHI pecypc]. - MockBa ; OHAC, 2013. URL:
http://e.lanbook.com/books/element.php?pll id=38582 (24.12.2017).

4. TIYD, uzn. 7-e: obOmue mpaBwiia; mepenada dJIEKTPOIHEPTUH; pacipeneiiu-
TEJIbHbIC YCTPOMCTBA U MOJACTAHIMU; AJIEKTPUUECKOE OCBEIICHUE; DJIEKTPOOOOpYa0Ba-
HHE CIICIIMAJIBHBIX YCTAHOBOK [ DIIEKTPOHHBIN pecypc]: — DnekTpoH. nad. — M. : DHAC,
2013. - 560 c. URL: http://e.lanbook.com/books/element.php?pll id=38572
(24.12.2017)

5. HHCTpyKuMss 1O NEpEeKIOYEHUSIM B 3JIEKTPOYCTAaHOBKaX. YTBEpKIEHA
Munsuepro Poccun 30.06.2003 r. [DnekTpoHHBIN pecypc]: — DIeKTpoH. aaH. — M. :
DHAC, 2013. — 96 c¢. — URL.: http://e.lanbook.com/books/element.php?pll_id=38583
(24.12.2017).

6. CripaBouHO-TIoMCKOBas cucteMa «KoncynpranTllmocy [DmekTpoHHBIH pecypc].
URL.: http://www.consultant.ru/ (24.12.2017).

7. Exxemecsunasi razera «9HepreTuka U MPOMBIIUIEHHOCTh Poccum» [DnekTpoH-
HbIA pecypc]. URL: http://www.eprussia.ru/ (28.12.2017).

8. becruiatnas Oubnuotexka sHepreTuka [DnekTpoHHbii pecype]. URL:
https://www.eprussia.ru/lib/ (28.12.2017).
Q. Nudopmarmonno-cnpaBoyHoe wuzganue «HoBocTtu 3iekTpoTexHUKM»

http://www.news.elteh.ru/
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7. YTBEPXKJEHUE PABOYEN TIPOT'PAMMBI*

PaGouass mporpamma ytBepxkaena Ha 20 /120 y4eOHBIN  TOJ

0e3 U3MeHeHH / ¢ N3MCHCHHUAMMU, ,I[OI'IOJ'IHGHI/IHMI/I2

[IpoTokon Ne 3acenanus kKadeapbl OT « » 20 .

3aBeayromuii kadeapou

noamucs, DO

JAMpeKTop MHCTUTYTA

noanuck, PO

! 3amonuseTcs Kaxabli y4eOHBIH FOJ HA OTAENBHBIX THCTAX
2 HyxHO€ NOog4epKHyTh





