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PaGouas mporpaMma paccMOTpeHa H  OofoOpeHa Ha  3acelaHuM  Kadenupel
DneKTpocHAOKEHHS IIPOMBIIIIEHHBIX PENTPAATAN
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanusamnuu B 2027 - 2028
yueOHOM Toly Ha 3aceaHuu Kaeapbl DIEKTPOCHA0KECHUS TPOMBIIIIICHHBIX MPEATPUATUI

[Ipotokom ot 20 r. Ne

3aB. kadenpoii A.B. gapraHOBa

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanusamnuu B 2028 - 2029
yueOHOM ToJly Ha 3aceaHuy Kapeapbl DIEKTPOCHA0KECHUS TPOMBIIIIICHHBIX MPEATPUATUI

IIporokomor 20 1. Ne

3aB. kadeapoii A.B. EapraHOBa

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmmsanuu B 2029 - 2030
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl DJICKTPOCHAOKEHHS TPOMBIIUICHHBIX MTPEIITPUSTHIA

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.B. Bapranona

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u omodpena s peammzanuu B 2030 - 2031
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl DICKTPOCHAOKEHHS TPOMBIIIUICHHBIX MTPEIITPUSTHIHA

IIporokomor 20 1. Ne

3aB. kadenpoit A.B. EapraHOBa




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenbto mnpenonaBaHus AUCHUIUIMHBL «DJEKTPOOE30MACHOCTDY SIBISETCS H3Y4YCHHE
BOITPOCOB 0€30MAaCHOCTH TPy MPHU IKCILTyaTALUH 3JIEKTPOYCTAHOBOK HAIPSKEHUEM 0 U BBIIIIE
1 kB, npeaynpexaeHue 3JIeKTpOTpaBMaTH3Ma Ha MPOMBIIUICHHBIX NPEANPUATHAX, a TaKKe
BOIIPOCOB, 3HAHHWE KOTOPHIX HEOOXOAMMO IMPH JKCIUIyaTallud SJEKTPOYCTAHOBOK B CHCTEMax
3EKTPOCHAOKEHUSI.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

JucrumnamHa D1eKTpoOe30MacHOCTh BXOJIUT B YacTh YYEOHOro IjIaHa, GopMUPYEeMYIO
y4aCTHHKaMHU 00pa30BaTeIbHBIX OTHOIIEHUI 00pa30BaTebHON IPOTPaMMBI.

Jlnst  wW3ydeHWsT  JOUCHMIUIMHBI ~ HEoOXoauMmbl  3HaHMS  (YMEHHWs,  BIJIAJICHUSA),
c(OpPMHUPOBAHHEIE B PE3YIbTATE U3YyUCHUS TUCITUTUINH/ TPAKTUK:

dusnka

TeopeTndyeckrie OCHOBBI JIEKTPOTEXHUKHU

MarepuanoBeieHHE U TEXHOJIOTMSI KOHCTPYKLIIMOHHBIX MaTEPHAJIOB

DNEKTPOIHEPTETUUECKUE CUCTEMBI U CETH

DJIEKTPUYECKUE MAIIMHBI

3nanus (YMEHHs, BIAJICHUS), TOJyYCHHbIE NMPH M3yYCHUU TAHHOW NUCIMILIMHBI OyIyT
HEOOXOIUMBI 17151 U3YUECHUS] JUCIUILITNH/TIPAKTHK:

[ToaroroBka K mpoiierype 3aliuThl ¥ 3a11UTa BEITYCKHON KBATHM(PUKAITMOHHOM paboThl

[ToaroroBka K caye v craya rocyAapCTBEHHOI 0 3K3aMEHa

HpOI/I?;BOIlCTBeHHa}I-HpGILI{I/IHJIOMHaSI HpaKTI/IKa

DneKkTpocHaOKEeHHE

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pe3ynbraTe 0cBOCHMS AUCHUILTUHBI (MO ) «DIIEKTPOOE30MaCHOCThY 00ydaroLuiics
JIOJIKEeH 00J1a/1aTh CIAEAYIOIMMU KOMIIETEHIUSMHU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

[IK-7 CnocobeH opraHu3oBaTb U KOOPJIWHUPOBATH JAEATEIHHOCTh UJIEHOB KOJUIEKTHBA
HUCIIOJHUTEIIEN

[K-7.1 OcymectBisger  odopmieHHe W BblJadyy  HapsIOB-JI0INYCKOB U
pacropsbkeHMH Ha TMpoBeAeHue paboT Ha 00OpYyIOBAHUHU, COIJIACHO
JIEMCTBYIONIEH HOPMAaTUBHO-TEXHUYSCKOM JJOKYMEHTAITNHT

[1K-7.2 OcyiiecTBiseT OpraHu3anuio paboT B COOTBETCTBHM C MPOEKTaMHU
IPOM3BOJICTBA PA0OT, TEXHOJOTHUYECKUMH KapTaMu
[1K-7.3 OcymiecTBisieT KOHTPOJTh coOIroIeHNs TEXHOJIOTNYECKOM

I10CJICJOBATCIBHOCTHU U IIPpAaBUJI IPOMU3BOJCTBA paGOT




4 CTpyKTypa, 00b€EM U colep:KkaHue TUCHUILINHBI (MOAYJISA)
OO01ast TpyA0EMKOCTh JAUCLUILIMHBI COCTABISECT 2 3aYETHBIX €IMHUIl /2 aKaJl. 4yacoB, B

TOM YHUCJIC:

— KOHTaKTHas paboTa — 55 akaJl. 4acos:

— ayIuTOpHas — 54 akaJ. 4acoB;

— BHeayJuTOpHas — 1 akaj. yacos;
— caMOCTOsITeNIbHAs paboTa — 17 akaj. 4acos;

— B opme npakTrueckoii moaroroBku — 0 aka. 4ac;

®dopma aTTeCcTalUu - 3a4ET

AynutopHas g
o | xonraxTHAs pabora E 3 ®dopma TeKyILero
g B
= o U KOHTPOJIS
Pazzen/ Tema 3 (B axaj. vacax) == A . P Kon
S 3 ©| caMOCTOSITEJIBHOM | yCIeBaeMOCTH U
JACIATUTAHBI 5 S .. | xommerenn
@) 5 g £ paboThI MIPOMEKYTOYHOM
nmad. | mpakT.
Tex. . Eaﬂ 5 ‘\é aTTecTalluu
1. DnexTpoOe30macHOCTh CUCTEM
AIIEKTPOCHAOKECHHUSI
CamocrosTensHoe
1.1 IIpaBoBsIe u MBvICHIe VIeOHOI I1K-7.1,
OpraHHu3aliOHHBIE BOIPOCHI 2 2 2 2 Izlcneunzi/m,l{oﬁ YerHbIi onpoc [K-7.2,
3IeKTPOOE30MaCHOCTH. IK-7.3
JUTEPATYPBHI.
CaMmocrosTensHoe
1.2  DuekTpoTpaBMaTH3M, o
n3ydeHune yaeOHon
€ro y4eT U XapaKTepPHCTHKA. .
U CIIELUAJIbLHON Hamuue
DJIEKTpOTPABMATH3M " JU- TePaTyphl KOHCIIEKTa, 3aIlnTa IIK-7.1,
3JIeKTPOOOOPYAOBAHHE. 2 2 2 2 PaTypEL ’ I1K-7.2,
. IMoaroroBka k 3a- | ;mabopaTOpHBIX
JlelficTBre 3IEKTpUYECKOTO e aGoT I1K-7.3
TOKa Ha OpTaHH3M . p
. nabopaTtopHOn
’ paboTHI.
1.3 IepBas [MOMOILb
[OCTPaIaBIIHIM oT CamocrosTenpHoe
SIEKTPUIECKOTO TOKa. HBVACHIC VICGHOI IIK-7.1,
Ananuz ormacHoctu| 7 2 2 2 3 IZCHGL[I/I;/HLHOI‘/’I VYerHbiii onpoc I1K-7.2,
MOPaXEHHS JIIEKTPHIECKAM HTCPATYDbL IK-7.3
TOKOM B Pa3IMYHBIX PATYPEL-
JNEKTPUUECKUX CETSX.
CamocTosTenbHOe
u3yueHHue y4eOHOH
U CIICHHUATIbHON
1.4 3amuTHBIE MEpH U JmTeH ATVDEL 3amuTa [K-7.1,
cpencTBa B 4 4 4 3 HOMOTPOBIZapK '3a mabopaToOpHBIX I1K-7.2,
3JIEKTPOYCTAaHOBKAX. pabor MK-7.3
IUTe
nabopaTtopHOH
paboTHI.
1.5 Oprannzanus 1 OCHOBBI CaMocrosTensHoe K-7.1
0e301macHOTO M3yYeHHE yI4eOHOU . e
4 4 4 3 v YHEOHe VYerHsiii onpoc [K-7.2,
00CITy)KUBaHHUS U CTICIHATIBHOM IK-7 3
3JIEKTPOYCTAHOBOK. JIUTEPATyPBI. '




1.6 3ammra 4emoBeKka OT
BO3ICHCTBUS

CaMoCTOSITEIbHOE
u3ydeHue yueOHon
U CHIeIUaTIbHOM

3NEKTPOMATHUTHBIX TOJIEH HTCPaTYDbL Samura I1K-7.1,
MPOMBIIIICHHONH YacTOTHI B 4 4 4 4 PATYPEL 11a00paTOPHBIX [K-7.2,
IToxroroBka k
3JIEKTPOYCTaHOBKAX samTe pabor IK-7.3
CBEPXBBICOKOTO .
nabopatopHoOn
HAINPSKCHHSL.
paboThL.
HUroro no pasaeny 18 18 18 17
Hroro 3a cemecTp 18 18 18 17 3a4€T
Hroro no aucuuIuinHe 18 18 18 17 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mpomecce wm3ydeHHsT IUCHHMIUIMHBL  «DJEKTPOOE30HACHOCTEY)  IPHUMEHSIOTCS
cleTyronye o0pa3oBaTeIbHbIC TEXHOIOTUH:

1. U opManmoHHbIe TEXHOIOTHH — 00YYCHHUE B JIICKTPOHHON 00pa30BaTeIbHOM Cpejie ¢
LEeNbI0 PACHIMPEHUs] JOCTyIa K 00pa3oBaTeNbHBIM pecypcaM, Ui Yero IMpH IPOBEIACHUH
OT-JCTIbHBIX 3aHATHH M OpPraHU3alH CaMOCTOSTENBbHON pPabOThl CTYICHTOB HCIIOIb3YIOTCS
IIEKTPOHHBIC BEPCHH KYypCa JICKIUH.

2. Pabota B KOMaH/ie — COBMECTHasI ICSITEIbHOCTh CTYACHTOB B IPYIINE IIPU pacyeTax Ha
7a0OpaTOPHBIX 3aHATUSAX, HANpPABJICHHAs Ha pEHICHHE OOIIeH 3aJa4d IyTeM CIO0KCHHS
pe3yJabTAaTOB MHMBUIYaTbHON PaOOThI YICHOB IPYIIIIHL.

3. Case-study - anamu3 peanbHBIX NPOOJIEMHBIX CHTYallif, HMMEBIIUX MECTO B
COOTBETCTBYIOIICH 00JacTH MPO(EeCCHOHAIBHON NEATEIBbHOCTH M MOUCK BAPUAHTOB JYYIIUX
peLeHui.

4. MexauCIMIUTHHAPHOE 00yYeHHEe — UCTIOJIb30BAHUE 3HAHUIT U3 Pa3HBIX 00JacTel U UX
IPYIIIMPOBKA B KOHTEKCTE PEIIacMOi 3a1a4H.

6 YueOHO-MeTOIMYeCKOE 00ecredeHue CaMOCTOSITeIbHOI padoThl 00y4arouXcst
[IpencraBneno B mpuioxxenuu 1.

7 OueHOYHBIE CPeACTBA /1Jisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecnedeHrue TUCIUIITHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypAa:

1. Menymepos, P. M. Dnekrpobe3zonacHOCTh : yueOHOe mocodue ans By3oB / P. M.
MenymepoB. — 8-¢ u3z., crep. — Cankr-IlerepOypr : Jlans, 2025. — 220 c. — ISBN
978-5-507-50712-2. — TekcT : 3NMeKTpOHHBIH // JIaHb : 3JEKTPOHHO-ONOIMOTeYHAs CUCTEMA., —
URL: https://e.lanbook.com/book/458369 (mata obpamienus: 19.01.2026). — Pesxxum gocrtyma:
JUIsl aBTOPH3. MOJIb30BaTEIEH.

2. AOGnynseneeB WM. P. OcHOBBI 251eKTp00€30MaCHOCTH B DJIEKTPOIHEPTETHKE : yueOHOE
nocodue [mns By3oB] / WU. P. AGaynsenees, I'. Il. KopuunoB ; Marnutoropckuii roc.
texHnyeckuid yH-T uM. I'. U. Hocoa. - Maruuroropck : MI'TY um. I'. U. Hocoga, 2020. - 1
CD-ROM. - 3ar. c TUTYI. 9KpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2767. - ISBN 978-5-9967-1824-5. -
TekcT : a7eKTpOHHBIN. - nata oopamieHus: 19.01.2026.

0) lonoJiHMTEILHASA JIUTEpaTypa:

1. AonynseneeB, W. P. DnekrpoOe30macHOCTh B CHCTEMax 3JIEKTPOCHAOXKEHHS !
npaktukym / U. P. A6aynsenees, I'. I1. Kopaunos ; MI'TY. — Maraurtoropck : MI'TY, 2018. — 1
DIIEKTPOH. OIIT. JTUCK (CD-ROM). — URL.:
https://host.megaprolib.net/MP0109/Download/MObject/2240 (nata oopamenus: 19.03.2025). —
MaxkpooObekT. — TekcT : anekTpoHHbId. — CBenenus noctynHbl Takke Ha CD-ROM. - nara
obpamenus: 19.01.2026.

2. benskos, I. . DnexTpoOe30macHOCTb : YUeOHHK IS CpEIHETO
npodeccnonanbHoro obpazosanus / I'. U. bensikoB. — 2-e u3n., mepepad. n mor. — Mocksa :
WznatensctBo  FOpaiit, 2025.— 202c.—  (IlpodeccuonanpHoe  oOpa3oBaHHE). —

ISBN 978-5-534-17193-8. — TekcT : anmektponHbIi // O6pa3oBatenbHas 1miatdopma FOpaitt
[caiit]. — URL.: https://urait.ru/bcode/561112 (mara obpamenus: 19.01.2026).

3. Momnakos, B. K. Diexrpobe3omacunocts. Teopus u nmpakruka: Monorpadus / B. K.
Mounaxkos, /[[. 1O. KyapsBues. — Bomorma : Wndpa-Umxenepus, 2017. — 184 c.: ISBN
978-5-9729-0173-9. — Tekcr : 3JICKTPOHHBIH. — URL:
https://znanium.com/catalog/product/944307 (nara obpamenus: 19.01.2026). — Pexxum nocryna:
10 TTO/IITHCKE.
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https://host.megaprolib.net/MP0109/Download/MObject/2767
https://host.megaprolib.net/MP0109/Download/MObject/2240
https://urait.ru/bcode/561112
https://znanium.com/catalog/product/944307

4. Jlankos, U. N. Dnexrpobe3omacHocts B AIIK : yue6HOe mocobue / U. U. [larkoB. —
Cankrt-Ilerepoypr : Jlans, 2022. — 132 c. — ISBN 978-5-8114-3064-2. — Tekcr :
AJIEKTPOHHBIH // Jlanp : AJIEKTPOHHO-OUOIHOTEUHAS cuUcTeMma. — URL:
https://e.lanbook.com/book/212999 (marta obpamienus: 19.01.2026). — Pexwum goctyma: s
aBTOPU3. II0JI30BATEIICH.

5. Twutkos, B. B. [lepenanpspkeHus 1 MOTHHE3alUTa : ydeOHOE TTocoOue i By30B / B.
B. Tutkos, ®@. X. XanunoB. — 5-¢ u3., crep. — Cankr-IlerepOypr : Jlanb, 2026. — 224 ¢. —
ISBN 978-5-507-51244-7. — Texkct : 3neKTpoHHBIN // JlaHb : SJIEKTPOHHO-OMONIMOTEUYHAsS
cucrema. — URL: https://e.lanbook.com/book/508385 (mara oOpamenus: 19.01.2026). —
PesxuMm poctyna: 1uist aBTOPH3. MOJIb30BATEICH.

B) MeToau4ecKkne yKa3aHUs:

1. KmanoB, A. V. Mepbl 3ammuThl OT HOpPaXEHUs 3JIEKTpUYeCKUM TokoMm [Tekcrt]:
Meronudeckue ykazanus K 1aboparopHoit padote Ne2 mo aucuuruinae «JIeKTpoOe30I1acHOCTY
s ctyaenToB creruaabioctd 140211 Beex dopm obyuenus / A. U. XKnaHoB. — MarHUTOropek:
W3n-Bo MarauToropck. roc. Texs. yu-ta um. I .M. Hocosa, 2014. — 17 c.

2. XXpanoB, A. WM. 3ammra uyenoBeka OT MOPAXEHHUS HIIEKTPUYECKUM TOKOM B
anekrpoyctaHoBkax a0 1 kB ¢ cucremamu 3azemuienust TN-C, TN-S, TN-C-S [Tekcr]:
MeTtoauueckue ykazaHnus K jabopatopHoii padote N3 o nucruruinae «1eKTpoO0e30nacHOCTh)»
st ctyneHToB crenuaibroctd 140211 Beex popm oOyuenus / A. U. XKnaHoB. — MarHUTOropek:
W3n-Bo Maruurtoropck. roc. TexH. yi-ta uM. I.J1. Hocoa, 2014. — 13 c.

3. XKnanoB, A. W. 3ammra denoBeka OT MOPAXKECHUS ODIIEKTPHUYECKUM TOKOM B
anekTpoycraHoBkax 70 1 kB ¢ cucremamu 3azemnenus TT [Tekcr]: Metonudeckue ykazaHus K
naboparopHoit pabore Ned mo gucruIUIMHE «DJIEKTPOOE30MACHOCTBY» Ml CTYICHTOB
crerpansHoctd 140211 Bcex dopm oOyuenust /| A. W. XKnanos. — Maruuroropck: M3a-Bo
MarnuToropck. roc. Texs. ya-ta um. I'.11. Hocosa, 2014. — 7 c.

4. JKnanoB, A. WM. MHccnenoBanue XapakTEPUCTHUK YCTPOMCTB aBTOMAaTHYECKOTO
OTKJIIOYCHUSI TUTAaHHUA TIPH CBEPXTOKAX M YCTPOWCTB 3alIUTHOTO OTKIoueHus [Tekcr]:
Mertoanyeckue yka3aHus K 1abopaTopHoii padote Ne6 o auciuminge «IeKTpo0e30nacHOCTb»
st ctyneHToB crenpraibroctd 140211 Beex popm oOyuenus / A. U. XKnaHoB. — MarHUTOropek:
N31-Bo MaruuToropck. roc. Texs. yu-ta um. I'.1. Hocosa, 2014. -8 c.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpamMmmHoe oGecrieueHue

HaHMT_II{(())BaHHe Ne norosopa Cpok neiicTBHS TULEH3UH
g"rifgszfiigﬁ a2|007 Ne 135 ot 17.09.2007 GeccpouEo
7Zip CBOOOJTHO pa(i_II'ISOCTpaHSIeMOG Geccpouno
FAR Manager CBO60I[HO pa(;_lil(%OCTpaH}ICMOC 6eCCpO‘—IHO
LibreOffice cBobozHO pa‘i_l;gOCTpaHﬂeMoe 0eccpouHo
Adobe Reader cBobozEo pacﬁlg()CTpaHHeMoe OecCpouHO
Linux Calculate cBoboaHo paﬁlgOCTpaHHeMoe 6eccpodHo



https://e.lanbook.com/book/212999
https://e.lanbook.com/book/508385

IIpogeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI

HazBanue xypca CchlnKa
denepanbHOE TOCYIAPCTBCHHOE OO IKETHOEC
yupexaenne «DeaepanbHblii HHCTHTYT http://www1.fips.ru/

IIPOMBINIIEHHON COOCTBEHHOCTHY
Hanmonanbnast nH(GOpMaMOHHO-aHATUTHYECKAs

cucreMa — POCCHICKUIT HHIEKC HAYdHOTO https://elibrary.ru/project risc.asp
nutupoBanus (PHI)

OnexTponHas 0a3a nepuoandeckux nzganuii OO0 i

BUC» https://eivis.ru/

Poccuiickas l'ocynapcTennas Oubmmorexa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

DnekTpoHHbIe pecypchl onbimorekun MI'TY um. https://host.megaprolib.net/MPO109/Web
I".11. HocoBa ' ' '

9 MarepuajIbHO-TeXHHYECKOe o0eceyeHne TUCHUILINHBI (MOIYJIsA)

MaTepI/IaJ'IBHO'TeXHI/I‘IeCKOG obOecrieueHue JUCHUITIIIMHBI BKIIFOYACT:

Tun w Ha3BaHWe ayauTOopuu: YueOHbIE ayAUTOpPUU JJs TPOBEACHUS 3aHATHUI
JIEKIIMOHHOT'O TUIIA.

Ocnamenue ayautopud: MynbTUMEIUITHBIE CpEICTBA XPaHEHHUsA, IMepeladyd |
IpeJICTaBIeHUsI UHPOpMALUK.

Tun v Ha3zBaHue ayaUTOpPUHU: YueOHbIE AyAUTOPHM ISl MPOBEICHUS JIAOOPATOPHBIX
pabor: JlabopaTopus 1eKTpudecKux Matepuaiios (aya. 339).

Ocnamenue ayautopun: Ctena naboparopusiii DbCOC2-H-P DnextpobezonacHOCTh B
cucreMax dekTpocHabxkenus, mpou3BoacTBa OO0 «YueOHast TEXHUKAY.

Tun u Ha3BaHMe ayauTOpUU: YueOHble ayIUTOPUM Ul HMPOBEAEHUS NPaKTHUECKUX
3aHATUH, TPYNIOBBIX W WHIWBUAYAJIBHBIX KOHCYJIbTAllMH, TEKYIIEro KOHTPOIS U
IPOMEKYTOUHOU aTTeCTalllH.

OcHnatienue aynuropuu: Jlocka, MyJIbTUMEIUIHBIN IPOEKTOP, IKPaH.

Tun u Ha3Banue aynutopun: IloMerenus 1 caMocToATENbHON pabOThl 00YYarOLIHXCS.

OcHarienue ayautopun: IlepconanbHbie KomnbioTepsl ¢ makerom MS Office, Beixoa0M B
WHTepHeT M C JIOCTYIOM B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEeNbHYIO Cpeay
YHHMBEpPCUTETA.

Tun u Ha3Banuwe ayauropuu: [lomemieHue Uit XpaHEHUS M MPOPUIAKTHYECKOTO
o0ciyXuBaHUs yaueOHOro 000py/10BaHUSI.

OcHamenue ayauropun: Cremnaxu, cedbl aAns XpaHeHHs y4yeOHOro 00OpyHOBaHHUS.
NHCcTpyMeHTHI 1711 peMOHTA JIA00paTOPHOTO 000PYI0BAHUS.


http://www1.fips.ru/
https://elibrary.ru/project_risc.asp
https://eivis.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web

MNPUJIOKEHHE 1
(oGs3aTenbHOR)

YueOHO-MeTOANYECKOE O0ecTIeYeHHe CAMOCTOSAITEIbHOH PadoThl 00y4aromuXcs

[lo pucoummuHe — «OIEKTPOOE30MaCHOCTHY

BHEayJAUTOPHAs CaMOCTOsITeNIbHAs paboTa 00yJaromuxcs.
AynuropHas caMOoCTOsITeNIbHAs padoTa CTYI€HTOB IIPEATIONAraeT PEMIEHNE KOHTPOJIbHbBIX

3aaa4 Ha IMPAKTUYCCKUX 3aHATUAX.

IIpumepHbIe ayIuTOPHBbIE KOHTPOJILHBbIE padoThl (AKP):

AKP Nel «3azemusiromme ycTpoucTBay»

Bapuant Nel

Pemnth 3amauy Nel

Toxk I3 paBHbIii 100A cTekaer B 3eMIIt0
yepes I1apoBoil 3a3emiutens paauycom I = 0,5
M. [llap morpyeH B 3eMiit0 Ha IiyOuHy 3 M,
TOK I10/1a€TCsl 10 H30JIMPOBAHHOMY IIPOBOJY.
VY nenbHoe conporusienue 3emian p=100 Om-m.

HaifTu moTeHIman Ha METaUIMYECKOM
TpybonpoBoge C, IPOJIOKEHHOM B 3eMJie Ha
riyOuHe 4 M U Ha PaccTOSHUM 3M OT LIEHTpa
mapa.

Pemuts 3amauy No2

Ha Bo3aymIHOM TUHUM 3IeKTporepeaun
BCJICJICTBHE TIOBPESKACHUS HM3OJSIIMH BO3ZHHUKIIO
3aMbIKaHKe (a3bl HA METALIMYECKYIO OIOPY, YTO
BBI3BAJIO CTE€KaHWE TOKa |3 BemmuwmHOM 15 A B
3eMITIO.

Onpenenutsb MOTEHIIUAT
METAJITINYECKOTO 3a0opa, Omkaiiias
METaJUIn4ecKas CTOMKa KOTOPOro 4 OTCTOHUT OT
OCH OIOpBI Ha PACCTOSHUU X=4 M, U NOTEHIHAI
Oonopbl. Y aenpHOe conpoTuBieHue 3emitn p=100
Om-Mm.

MpeAyCcMOTpeHa  ayJuToOpHas |

X

N

N | A

AKP Ne2 «HanpsikeHue IPUKOCHOBEHHS M 1IATa»

Bapuant Nel
Pemnte 3amagy Nel

Onpenenuth HaNpsHKEHUE TPUKOCHOBEHUS U KOA(D(UIMEHT MPUKOCHOBEHHS TMIPH
OJIMHOYHOM CTEPKHEBOM BEPTHUKAIHHOM 3a3E€MIIUTEIC IJIMHON 3 M U TMaMeTpoM 6 CM IIJisi IBYX
CJIy4aeB: YeJIOBEK, KACAIOUIUICS KOPITYCca 3JIEKTPOYCTAaHOBKH, HAXOAUTCS HA pacCcTOsTHUU 2 M 1 20
M oT ocH 3azemuutens (cnydau B u C Ha puc). Tok, cTekaronuii B 3eMIITI0 4epe3 3a3eMITUTENb IPH
npoboe Ha kopiryc, paBeH 10 A. YaensHoe conpotuiienue 3emiu 100 Om-m.



Pemnts 3anauy No2

YenoBek AOTpOHYJCS 10 00OpPBAHHOTO W JiexKalero Ha 3emiie mpoBoga BJI (puc.5.3).
JlnrHa ydacTka mpoBO/ia, JeKallero Ha 3eMJje, 5 M; pacCTOsIHUE OT TOUYKH KacaHUs YeJloBeKa 10
TOYKH COIPUKOCHOBEHHMS MPOBOJAA U 3€MJIM 3 M; JuaMeTp mpoBoda 1 cM; TOK 3aMbIKaHUS Ha
3emutto paBeH 10 A. YaenbHoe conpotuiienre 3emin 100 OM-M, cOpOTUBIICHHE Tela YEIOBEKA

1000 Om. Haiitu HanpsbkeHue NPUKOCHOBEHMSL.
A,

——




MNMPUJIOKEHUE 2
(o0s3aTeNbHOR)

OueHovHbIe cpeaCcTBA /1Jis1 MPOBeAeHHUs IPOMEKYTOUYHOI aTTeCTALNHU
a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OIEHOYHbIE CPEJACTBA ISl MPOBEJACHUS MPOMEKYTOUHON ATTeCTAlNM:

Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

IIK-7: Cnocoden OpPraHu3oBaTb U KOOPAMHUPOBATD ACATECJIBHOCTD YICHOB KOJJICKTUBA HCIOJHUTEIEMH

I1K-7.1

OcymectBisier  odpopmiieHue U
BbIIayy Haps110B-/10I1yCKOB u
pacropsbkeHui Ha IpoBeeHne padoT
Ha 000py/I0BaHUH, COIJIaCHO
JIEUCTBYIOLLIEH
HOPMAaTUBHO-TEXHUYECKOU
JOKyMEHTaluu

Ilepeyenb TeopeTHYeCKUX BOMPOCOB K 3a4€Ty:

1. Opranmzanmsi paboTHI TIO 3JICKTPOOES30MACHOCTH TPU IKCILTyaTaIlluU AJICKTPOYCTAHOBOK Ha
MPOMBIIUICHHBIX TIPEANPUATHSIX.

2. TpeOoBaHUs, MPEABIBIIEMBIC K JICKTPOTEXHHUSCKOMY TIEPCOHAITY.

3. Tlokazatenu aneKkTpoTpaBMaTH3Ma M KiIacCU(UKALUSA ANEKTPOTpaBM. JlaHHBIE ydyeTa U HX
rcronb3oBanue. CyneOHO-MeIUIIMHCKAs HKCIIEPTH3a.

4. DnexTpoTpaBMaTu3M U 3JIEKTpoobopyaoBaHue. PacmpeneneHue dNEKTPOTpaBM IO
HaIPSOKEHUSAM JJIEKTPOYCTAHOBOK, IO POJY TOKA, IO YCJIOBHUSAM BO3HUKHOBEHHS JJIEKTPUUYECKON
[[ENU Yepe3 Telo YeIoBeKa.

5. JleiicTBHE IEKTPUIECKOTO TOKA HA OPraHU3M UYeJIOBEKa.

Bunbl nopakeHuit 2MeKTPHUECKUM TOKOM.

DNEeKTPUUIECKOe COMPOTUBIICHUE TEJa YeJIOBEKa.

BJ'II/I?IHI/IG 3HAYCHUSA TOKA Ha UCXOJ HOpa)KeHI/ISI

Brnusinue npoaomKUTEeTbHOCTH MPOX0XKIEHUS TOKA HA UCXO/1 TOPaKEHHUSI.
10 BinstHue myTy Toka Ha MCXOJI TOPaKEHMS.

©oo~N®

IpumMepHbIe NPpaKTHYECKHE 32aHUS K 3a4ETY:

Ne 1.

CotpyaHuk odrca KOCHYJICS KOPITyca XOJIOJUIbHUKA, KOTOPBIA B pe3yabTaTe HEHCIIPABHOCTH
OKa3aJICSl AJICKTPUUCCKU CBS3aHHBIM C MUTAIOMIMM (ha3HBIM TpoBogoM. OmNpenenuTe 3HAUYCHUS
TOKOB, MPOXOJAIIAX Yepe3 TEI0 YeIOBeKa IMPH Pa3HOM BIAKHOCTH II0JIa, OIMIIUTE, KaKHE
OLIYIIICHUsT OyIET UCIBITBIBATH COTPYIHHMK B JBYX YKa3aHHBIX ciydasx. OmnpeenuTe 3HauYCHUs

HANpPsDKEHUN NPUKOCHOBEHUS NPU Pa3HOM COCTOSIHMM Tojia. Kak 3aBUCHT CONpOTHBIIEHUE TeNa|




Kon
WHJUKATOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHT

O1eHOYHEIE Cpe€acTBa

YeJI0BEKA OT BEIMYMHBI HAIIPSKEHUS IPUKOCHOBEHHUSA?

[locne oTBeTa Ha NOCTABIEHHBIE BOIPOCHl CHEIANTE BBIBOABI OTHOCUTENIBHO BIIMSHMUS
pasIMYHBIX 3JIEMEHTOB LIEMM TOKAa uYepe3 TEeJO YelloBeKa Ha €ro BEJIUYMHY, O TOM MOXKHO JIU
MoJjlaraThbCsi Ha M30JIMPYIOIINE CBOMCTBA OOYBM M 1OJa, O HEOOXOJMMOCTH CPEACTB 3aIIUTHI OT,
MOpa)KEHUs EKTPUUECKUM TOKOM B MOJOOHBIX cuTyanusx. Kakue cpeacrsa 3amutsl Bel Morny
OBl TIPEIIIOKHUTH?

VcxonHble TaHHbIE

Kopnyc xosoauipHuKa HE 3aHYJIEH M HE KacaeTcsi HUKAKMX 3a3€MJICHHBIX KOHCTPYKLHUH.
[Tutaromas cetb TpexdasHas 4eThIPEXIIPOBOIHAS C 3a3eMJICHHOM HelTpaliblo, (ha3HOe HanpsKEeHUe
- 220 B. CoTpyIHUK CTOUT Ha AEPEBSIHHOM IOy B IPOMOKIIMX M3-3a JOXKASI OOTHHKAX.

Cxema ji1g aHanu3za

Mon spauns

—
/] DYHOAMEHT 30aHUA l/

=

0 — CONPOTUBIJICHHUE 3a3€MJICHUS HEUTpaIH;

I — conpoTuBIeHUE OOTHHOK;

Il — COMPOTHUBJICHHE TT0JIa MEXKTY MOAOIIBAaMHU OOTHHOK U "3eMiteii";
rpyH — COMMPOTUBIIEHUE PACTEKAHUIO TOKA ¢ (PYHIaMEHTOM 3/1aHNS;

Rh — COIIPOTUBJICHUC TCJIa YCJIOBCKA.




Kon
WHJUKATOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHT

O1eHOYHEIE Cpe€acTBa

Bapuanr | ro, Om 6, I, rhyH, Rh,

OmMm Om Om Om
ot oI
MOKPBIT CyXOM
A 3,7
b 59
B 6,8
r 9,3
i 2,9

g b Rh e I'n Tom
l—:}—@-—l {3 i I—-l
L

Ne 2,

CoTtpynHuk oduca CTOUT, Kacasich PyKOW KOpITyca CHCTEMHOro OJjioka mepcoHanbHOM DBM.
/locTaBasi JOKYMEHTBI U3 CTOSIIETO PsAIOM celia, OH BTOPOl PYKOI KOCHYJICS €r0 METATHUECKON
nosiku. IIHyp muTaHus CUCTEMHOro OJIOKAa OCHAIEH BUJIKOM ¢ ABYMs paOO4YMMHU U TPEThUM
BAlUTHBIM KOHTAKTOM (II0 €BPOIMEWCKOMY CTaHAApTy), HO PO3ETKAa, K KOTOPOW OH MOJKIIOYEH,
MMeeT TOJBKO J1Ba pabouMX KOHTaKTa (pOocCHUCKas KOHCTPYKILHMS), YTO SIBJISIETCS HapylLIEHUEM
MEHCTBYIOIIMX TMpaBuil. B pe3ynbTaTe HEUCIPABHOCTH MPOU3ONLIO 3aMblKaHue (Ha3HOTO
MTPOBOIHKKA HA KOPITYC CHCTEMHOTO 0JioKka. Cei( uMeeT JIIEKTPUIECKYIO CBS3h C METANTHICCKUMU
KOHCTPYKIUSAMU 371aHus. ONpenenuTe 3HaueHUsI TOKOB, IPOXOSAIIUX Yepe3 TeI0 COTPYIHHUKA JI0

€ro NPUKOCHOBEHHUS K ceddy u mocie npukocHoBeHHs. OmnpenenuTe 3HAYCHUs HANPSHKEHUN




Kon
WHJUKATOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHT

O1eHOYHEIE Cpe€acTBa

[IPUKOCHOBEHUS J0 U MOCJIE KacaHus COTPYIHUKA cerda.

Crenaiite BBIBO/IBI OTHOCUTENIBHO BJIMSHHUS DPA3JIMYHBIX JIEMEHTOB LENU TOKA 4Yepe3 TeJo
YesI0BeKa Ha OMAaCHOCTh MOpakeHus, 00 000CHOBAHHOCTH TpeOOBaHMI AEUCTBYIOMIMX MpaBuil. [ e,
MOMHMO TIPaBUJI, JOJKHO OBITh yKa3aHO TpeOoBaHWE 00 HCIIOJIB30BAHUU PO3ETKH C TPETHUM
BalIUTHBIM ~ KOHTakToM? Kakue Meppl, HCKIIOYaloNe BO3MOXKHOCTh BO3HHKHOBEHUS
[PACCMOTPEHHOU CUTYyaIuu, Bbl MOTIM OBl IPEATIOKUTH?

Hcxonnbie JaHHbIE

[Murtaromias cerb - TpexdaszHas YETHIPEXNPOBOJHAS C 3a3€MJICHHON HeWTpaliblo; (a3Hoe
Hanpspkenue — 220 B. ConpoTuBiieHneM 3a3eMIIeHUs] HeUTpanu npeHeOpeys.

Cxema Ju1s aHanu3a




Kon
WHJUKATOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHT

O1LieHOYHBIE CPEICTBA

MeTannuyeciue
KOHCTDYKLMK

0 [
Ceitcp —/

CuctemHui Bnok e MNan

S/ 7/ /| O I L T L T =1V

DYHOAMEHT 30aHMA

rod — conpoTuBiIeHne 00yBU COTPYIHUKA

Il — CONPOTUBJIEHHE I10JIa MEKTY ITOA0IIBAaMH 00YBU U 3a3€MJIEHHBIMHM KOHCTPYKLUSAMU 3/1aHUS
rpyH — conpoTuBIEeHNE PACTEKaHUIO TOKa ¢ (PyHJaMEHTA 31aHus

Rhpp — conpoTuBieHne Tena COTPYAHNKA 110 ITyTH PyKa - pyKa

RhpH — conporuBienue Texa COTpyIHHKA MO MYTH PyKa — HOTH

r, royn, = Rhpp, | Rhps,

Bapuant ro6, Om Om Om Om Om

Cotpynuuk He Kacaercsi, COTPYIHHMK  KacaeTcs




Kon
WHJUKATOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHT

O11eHOYHBIE Cpe€acTBa
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Ne 3.

DKBUBAJICHTHASA CXEMa
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[To pacriopsikeHUIO PYKOBOJIUTENS OT/IEIa aBTOMATH3AIIMK OaHKa JJIS 3aIIUTHl BEIYACITUTETHHOM
TEXHUKHU OT AJIEKTPOMATHUTHBIX MOMEX OBLJIO BBIMOTHEHO 3a3emiieHue. Kopmyca obopynoBaHus,
MCITOJIB3YEMOT0 JUTsl 00pabOTKH BaXKHOU MHGOPMAIINH, OBIITH MTPUCOSTMHEHBI K 3a3eMITUTEIIO H, B
HapylleHre JEeHCTBYIOLIMX MPABIII, OTCOEIMHEHbI OT HYJIEBOIO 3aIlIMTHOTO MPOBOAHUKA. OLeHUuTE
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Kon
WHJUKATOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHT

O1eHOYHEIE Cpe€acTBa

OMACHOCTh JIJII COTPYIHHUIBI OaHKa, KOCHYBIICHCS HOTOM IIMHBI 3a3eMJICHHS, a PYKOH -

METAIITMYECKON JBEPH, MMCIOIICH AJIEKTPUYECKYIO CBSI3b C METALUTMYCCKUMHU KOHCTPYKITUSMU

3IaHUs, M JUIS COTPYJAHHKA OXPaHbl 0aHKa, KAcaoMIErocss pyKO# 3aHYJCHHOrO IyJIbTa OXPaHHOM

CUTHATM3alliH, & HOTOH - BOAOIPOBOAHON TPyObl. BO3HUKHOBEHHE OMACHOCTH O0YCIIOBIICHO TEM,

YTO IMPOU3OIILIO 3aMbIKaHUE (a3bl HA KOPITYC OJIHOTO U3 3a3€MJICHHBIX CHCTEMHBIX OJIOKOB.
CremaiiTe BBIBOJBI O TPAaBOMEPHOCTH PEUICHUS PYKOBOJMTENS OTIENa aBTOMAaTH3alud, 00

PPGEKTUBHOCTH PabOTHI CIIY’)KO OXpaHbl TpyJda W TJABHOTO JHEPreTHKa OaHKa, O BIIHMSHUY

[Pa3TMYHBIX JIEMEHTOB IIETIH 3aMBIKaHUS Ha 3€MITEO Ha YCIIOBUS O€30IMACHOCTH.

CxeMa U1 aHaJIn3a

'K — COMPOTHUBIICHUE 3a3EMJICHHS KOPITYCOB BEIYHCIUTEIILHOTO 000PYI0BaHUS

ryH — CONPOTUBIICHHUE PACTCKAHUIO TOKA B 3eMJie (DyHIaMEHTA 31aHuUs

I'B — COIPOTUBIICHUE PACTCKAHUIO TOKA B 36MJIE CUCTEMBI BOJIOTIPOBOIA

Rh1 — compoTuBieHue Tea COTPYAHUIIBI OaHKa

Rh2 — conpoTuBieHue Tena cOTpyIHUKA OXPaHBI




Kon Nuaukatop JOCTUKEHUS OlieHOUHbIE CpesicTBa
HWHJIMKaTOpa KOMIIETEHIINHT
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Kon Nunukatop A0CTHXEHUS
OueHouHbIE CpeacTBa
WHJUKATOpa KOMITETEHIIUHT
OKBHBAJICHTHAs CXEMa
i
R
OLEE
Tipym
Ry Ta
) H
TO
L
[K-7.2 OcyuecTBisier opranu3anuio pador B | IlepedyeHb TeopeTHYECKHUX BOMPOCOB K 3a46TY:

COOTBETCTBUH c POEKTaMH
MIPOU3BOJICTBA pabor,
TEXHOJIOTHYECKUMH KapTaMH

1. BausiHMe 4acTOTHI ¥ poJia TOKA HAa UCXOJ1 IOPAKEHMSL.

2. BnusHMe WHAMBHIYATbHBIX CBOWCTB YEIIOBEKA HA UCXOJI TTOPAKEHHS.
3. Kputepuu 6e30macHOCTH 37IEKTPUIECKOTO TOKA.

4. OcBoOox/1eHHE MOCTPAAABIIEr0 OT TOKOBEAYIIMX YacTeH 3JIEKTPOYCTAHOBOK HANpsKEHUEM|
o u BeIe 1kB.

Mepsl nepBoi MOMOIIHN ITOCTPAIABIIEMY OT JIEHCTBHS SJIEKTPUYECKOIO TOKA.
HckyccTBEHHOE ABIXaHUE.

Maccax cepaua.

AHanus ornacHOCTH NOPAXKEHUSI TOKOM B PA3JIMYHBIX MIEKTPUUECKUX CETSX.
3aluTHBIE MEPHI U CPEACTBA B AIEKTPOYCTAaHOBKAX.

10 KonTpons 1 npodunakTuka U30JSAHH.

© oo

IIpumepHbIe NpaKTHYECKHUE 32IaHUS K 3a4ETY:

Ne 4.

[Ipu BO3BpalIeHUH U3 a3PONOPTa KOMMEPUYECKOTO JUPEKTOpa U MEePEBOIUYHUIIBI (PUPMBI MOCIIE
MIPOBOIOB MHOCTPAHHBIX IMAPTHEPOB MPOM3OIILIA ITOJIOMKa aBTOMOOWIS. [Toka modep 3aHuMancs
[PEMOHTOM, TIEPEBOYUIIA CIYCTUIIACH C JIOPOTH, YTOOBI HaOpaTh MOJEBHIX I[BeTOB. He 3ameTHB

nmexanuii B TpaBe 00OpBaHHBIM (ha3HBI MPOBOJ BO3AYUIHOW JIMHUU 3JEKTpOIEpe/adH, OHAa




Kon
WHJUKATOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHT

O11eHOYHBIE Cpe€acTBa

HACTyIuiIa Ha Hero Horoi. OUEHUTh OMacCHOCTh DJIEKTPOIIOPAXKEHUS, €CITM HOTM HaXOJIATCS Ha|
0JTHOM TIPAMOI ¢ 000pBaHHBIM MPOBOAOM. OOYBb ITPOMOKIIA OT POCHI, IO3TOMY €€ COTIPOTUBIICHUE
MO>KHO HE y4uThIBaTh. COMPOTUBIICHUEM pacTeKaHUs ¢ HOT MpeHedpeyb. [lHa yyacTka npoBojia,
JTexaliero Ha 3emMiie, HAaMHOTo Oosbliie ero auamerpa d.

Onummre Bce cnocoObl, KOTOPBIMU MOT'YT BOCIIOJIb30BaThCSI KOMMEPUECKHI TUPEKTOP U modep
I OCBOOOXKICHHSI TOCTPAIABIICH OT BO3ICHCTBHS AIEKTPHUECKOTO TOKA.

Hcxonnbie JaHHbIE

JIuHus >nexTponepenayn TpexQasHas 4eTHIPEXIPOBOIHAS C 3a3€MJICHHONW HEWTpasbio, (hasHoe
HanpspkeHue - 220B. Jlmamerp mpoBoja - 14mm. PacctositHue OT KOHIIA MPOBOJA, KOTOPOTO
KOCHYJIaCh HOT'a 10 BTOpOi Hory - 0,7M.

o~

— Y

Cxema JJUIA aHaJIn3a
Rh - CONMPOTHBIJICHUE TEJIa MEPECBOAYMIIBI ITO MYTH TOKA HOTAa-HOT'a
| - JAJInHAa y49acCTKa IIpoBOJa JICKAIICTO Ha 3EMIJIC

I - yAeJIbHOC CONPOTHUBJICHUE I'PyHTA




Kon
WHJUKATOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHT

O1eHOYHEIE Cpe€acTBa

0 - COIPOTHUBJICHUE 3a3€MJICHUA HeﬁTpaJII/I

Bapu | Rh, | || T, ro,
afHT OmM , M [OMmxM  |Om
A 5,7
b 9,3
B 8,1
r 6,2
Ji| 3,4

BOmu3u yIaBUICTO MPOBOJA MOTCHUHAJIBI ITOBEPXHOCTU 3C€MJIM U3MCHAIOTCA, KaK ITOKa3aHO HaA
[PUCYHKE.

Hora, KOTOpasa KacacTcCsa MMpoBoaa, UMCCT IOTCHIIUAL P

Ne S.
[Ipu BpyueHnn nobeauTeNbHUIIE TAHLIEBAILHOTO KOHKYpCa CIEeMaIbHOT0 Ipu3a oT (pUpMBL, ee
MpEeJCTaBUTENb JepXkKall B pyke MHUKPO(QOH, KOPIyC KOTOpOTrO B pe3yjibTaTeé HEUCIPaBHOCTH
0Ka3aJCsl AJIEKTPUYECKU COENMHEHHBIM C (ha3oi muraromed ceru. [lobenuTenbHuna KOHKypca
HACTyIIMJIa HOTOM Ha HYJIEBOW IPOBOA, MAYIIMH OT OCBETUTEIBHBIX YCTaHOBOK. B MOMEHT
Bpy4YeHUS MpHU3a 00a NOTyYMIN dJeKTpuueckuil yaap. OLeHnTe onacHOCTh CUTYalluH U CAeNanTe
npeanonoxenue o0 ee ucxone. Ilpoananu3upyiiTe cUTyaluio, B KOTOPOH MpeACcTaBUTENb (GUPMBI,
MpekJae YeM BPY4YHUTb MpHU3, mepedan Obl mobeauTenbHHUIle MUKPOGOH IJii OTBETHOIO CIIOBA.
[ToripoOyiiTe OTBETUTH Ha TE e BOMPOCHL, UTO ObLIN 3a/1aHbl OTHOCUTEIBHO MPEJIbIIYIIEro CIIyyasi.
Uro, Ha Bam B3risia, SiBAsieTCSl OCHOBHOM ATOM M IpYTHX MOJOOHBIX onacHbIX cuTyauui? Kakue
RalIUTHBIE CPEACTBA, 10 Bamemy MHEHHIO, MOTJIM ObI TPEIOTBPATUTh TAKHE HECYACTHBIE CIIydaun?
HcxonHble faHHBIE
D1eKTpooOOpyIOBaHUE CLEHBl 3alUTaHO OT Tpex(a3HOH YeThIPEXIPOBOJHONW CETH ¢

3a3eMIIEHHOM HelTpaibio; hasHoe HanpsbkeHue - 220B. IIpoBoAMMOCTBIO CIIEHBI TPEHEOPEYb.




Kon
AHAUKATOpPa

Nunukatop A0CTHXEHUS
KOMIICTCHIINN

O1ieHOYHBIE Cpe/ICTBa

Cxema U1 aHaau3a
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KOMIIETEHIINHT

O1eHOYHEIE Cpe€acTBa

XN | W o

OKBUBAJICHTHASA cxema

D=

LT

Ne 6.

[Ipu peMOHTHBIX pabOTax B MOABAIBHOM MOMEIIEHUU CTPAXOBOW KOMITAHUU ObljIa OBPEXKICHA
M30JIA0UA OCBETHUTEIILHON IIpOBOAKH, U (ba3HLII>'I MpoBOA KOCHYJICA apMaTypbl )I(eJ'Ie306CTOHHOI‘O
MEPEKPBITHS, IEKTPUUECKH CBA3aHHOM ¢ apMaTypod gyHaameHTa 31aHUs. OLEHUTE OMAaCHOCTb
I COTPYAHUIIBI KOMITAHUHW, KOTOpas, pa3roBapuBas 1o TCJ'IC(I)OHy B CBOEM Ka6I/IHeTC, ITIOJIOXKUJIA|
HOTH Ha OaTapero OTOIUICHHS, MPU STOM PYKOH OHAa KOCHYJACh KOPITyca 3aHYJIEHHOTO MPUHTEPA.
I[J'I}I YHOPOIIICHHUA aHalIn3a 6y,ueM noJiaratb, 4YTO COTPYAHUIIA KaCaCTCA 6aTapeH OT'OJIEHHOU HOT'OH.

HcxonHble JaHHBIE
Cucrema OCBEIICHUS U BCE OOOPYIOBAaHHME CTPAXOBOW KOMITAHMM 3alMTaHBl OT Tpex(azHOH

YETBIPEXIIPOBOJIHOW CeTH C 3a3eMJIEHHOW HeWTpanbio; (a3Hoe Hampspkenue - 220B.
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I1K-7.3 OcymecTBisier KOHTpo/b | IlepeyeHb TeOpeTHYeCKHX BONMPOCOB K 3a4€Ty:
COOIIOICHUS TEXHOJIOTMYECKON ObecrnieueHre HEJOCTYITHOCTH TOKOBEIYIIIUX YaCTeH.
[OCJEI0BATENIbHOCT U TPaBUII 3almTHOE 3a3eMJICHHUE.
IIPOU3BOJICTBA paboOT 3aluTHOE 3aHYyJIEHHUE.

3alMTHOE OTKIIIOUYEHHE.
Hanpsixenne npukocHoBenus. Hanpskenne mara.
Opranuzanus 6e30nacHOM SKCIUTyaTaluH 3J1EKTPOYCTaHOBOK.
IToaroroska n 00yueHHE 3IEKTPOTEXHUUECKOTO MIEPCOHANIA.
KBanudukaoHHble TPyMIbI 0 3JeKTPOOE30MaCHOCTH U YCIOBUS UX PUCBOCHUS.
. Opranu3zaimoHHbIE MEPONIPUATHS, OOECIIeunBaroIe 6€30MacHOCTh padoT.
10. Texuuueckue MeponpusATHi, obOecneunBaione 0e30MacHOCTh padoT €O CHATHEM
HATIPSKCHUS.
11. 3ammra 4yenmoBeka OT BO3JCHCTBUS AJIEKTPOMArHUTHBIX IOJIEH MPOMBIIIJICHHON YacTOTHI.

©CoNR~ LN E

DKpaHUPYIOMNNA KOCTIOM. JKPaHUPYIOIIHE YCTPOICTRA.
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WHJUKATOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHT

O1eHOYHEIE Cpe€acTBa

Ne 7.

IIpn nemoHcTpanMu HOBBIX 00pa3llOB MNPOAYKLHH Ha TEXHUYECKOH BBICTABKE MPOMU3OILIIO0
3aMblKaHHEe (pa3HOrO MPOBOJA HA KOPIYC OJHOTO W3 HPEJCTaBICHHBIX NMPUOOpoB. B MoMeHT
3aMBIKaHUS MPEACTABUTENb (DUPMBI-TIOKYIIATEINS Kacalicsl KOpITyca 3TOro nmpubopa; Apyroi pykoi
OH OOJOKOTHJICS O METAUIMYECKOe OIpaKJCHHE, pa3JeNAoliee SKCIO3UIMA YYaCTHUKOB
BbICTaBKM. OLlEHUTE, KaKOM ONAcHOCTU OH IIO/IBEPraeTcs, €CIM BbICTABJIECHHbBIE AKCIOHATHI
3aHyJeHbl. BBIYMCIMB BEIMUMHY HANPSDKEHUS PUKOCHOBEHMS U BpEMsi, B T€YEHUE KOTOPOrO Ha
yeoBeKa Oy/eT NeicTBOBaTh ATO HampspkeHue, onpeaenute no tadbmumne 2 NOCT 12.1.038-82,
SIBJISICTCS JIM TAKOE HJIEKTPUUECKOE BO3/IEHCTBHE JJOIYCTUMBIM.

CnenaiiTe BBIBOJBI OTHOCHTEIBHO TNPABMIIBHOCTH BBIOOpa YCTPOICTBa TOKOBOM 3aIIWTHI
(TETIOBOTO PACIICITUTEIS ).

[TonpoOy#iTe ONEHHUTH OMACHOCTh MOJOOHOW CHUTYallMH, €CIIM YeJOBEK KacaeTcs He KOpIryca)
nprbopa, B KOTOPOM IIPOU30IILIO 3aMbIKaHUE, & KOPILyca PSAAOM CTOSILEro 3aHyJIEHHOro pubopa.

Wcxonunle gangele

[TpuGopsl (PUPMBI-IKCIIOHEHTa, B CEKIMM KOTOPOW MpOoU3OIIa aBapus, 3alMTaHbl OT|
Tpex¢a3HOW YETHIPEXIPOBOJHON CETH C 3a3eMJICHHOW HEWUTpalbl0 Yepe3 aBTOMATHUYECKUU
reruioBoit pacuenurenb AE-1000 Ha Tox 16A, ga3Hoe HanpsikeHue cetu - 220B. Metamnnyeckoe
Orpa’kJI€HUE UMEET AJIEKTPUUECKYIO CBSI3b Uepe3 KOHCTPYKLUHU 3[JaHUS C €ro (PyHIaMEHTOM.

B3auMHOM MHIYKTUBHOCTBIO MEXJy (a3HBIM W  HYJIEBBIM IPOBOJOM IHpeHeOpeub.
NHAYyKTUBHOCTAMU  (a3HbIX W HYJIEBOIO IPOBOJHUKOB mpeHeOpeub. ConpoTUBICHUSIMU
pacTekaHusl Toka ¢ (yHnameHTa 37aHMsA [DyH U 3a3eMIIEHUS HEHUTpald 0 MO CPaBHEHHIO C
conpoTuBIIeHUEeM Tela denoBeka Rh npeneOpeus. [IpoBoANMOCTBIO 00YBH M OJIa MEXKy HOTaMH
YeJIOBEKA U METAIIMUECKUMH 3a3€MJICHHBIMU KOHCTPYKIMAMU 37JaHUs IpeHeOpeyb.

Cxema JUIs agajanza
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ZT/3 - conpoTuBiieHHEe OOMOTKH UCTOYHHKA ITUTAHUS CETH

XapaKTePUCTUKH TEIUIOBOTO PACIIEHUTEs

[Ipu 3ambIkanuu (pa3HOrO MPOBOJIA HA KOPITYC 3aHYJIEHHOT0 MpUOO0pa, TOK 3aMbIKaHUS IPOTEKAET
[0 JIByM BETBSIM: uepe3 HyJIeBol mpoBoaHuK (IH) u uepes Teno yenoseka, rdyH. u ro (Ih).

DKBUBAJICHTHAs CXeMa

Ne 8.

Haxonsmuiicss B KOMaHIMPOBKE COTPYAHUK OT/AeNa MapKeTUHTa MpPUHMMAal BaHHY B CBOEM
FOCTUHUYIHOM HOoMepe. KOCHYBIIMCH pyKO# KpaHa, OH MOJTYYHIT JJIGKTPUICCKUH yaap.

K HecwacTHOMy ciywaio mpuBena clefyoomas enb coOwsituid: Ilpu mocrnenHem pemMoHTe
CAHTCXHHUKHW BAaHHA 6I>IJ'Ia 3aM€HC€HAa, HO peMOHTHI/IKI/I, B HapymeHI/Ie HeﬁCTBYIOHIHX HpaBI/IJ'I, HEC
BHITIOJTHIUIM METaJUIMYECKYI0 CBA3b MEXAY BAaHHOW M CHCTEMOHM BojompoBoaa. B cucteme
KaHAJTU3allUy 37aHKs MPOU30IUTa yTeuka. MecTO yTeUKH HaXOJWJIOCh HEJAIEKO OT 3a3EMIIATEIIS
TpancGopMaTopHON mojAcTaHUUU. M3-3a CHIBHOTO YBIQXXKHEHUS TPYHTA CHCTEMa KaHAIU3allHuu

@ =87 -0 o . .
0Ka3ajgach NOJ IOTEHOHAIOM : ‘?ﬁ, rae @ - TMOTEHIMad 3a3eMJIEHHON HeHTpasu

Tpex¢a3zHol BTOPHUHONW OOMOTKH TpaHCPOpMaTopa MOACTAHIIHH.

[lonp3ysch nuTEpaTypoil, yKakuTe, KaKhe ONIyIIeHHs OyIeT UCHBIThIBAaTh YEJIOBEK,
npuauMaromnii BaHHy. C nomouisro 'OCT 12.1.038-82 oueHure cTeneHb 0NacCHOCTH, KOTOPOi OH|
nosBepraercs. Uto MoXKeT NpeIpUHATh OCTPAIaBIINii, €CIIM OH HE B COCTOSIHUU Pa3»KaTh MaJblIbl
PYKH, 0OXBaTUBIIEH KpaH?

HcxonHble faHHBIE

IloTenuman HCﬁTpaHH OBLII TTOBBIIICH BCJICACTBHUEC 3aMbIKaHUA OJHOI'O M3 (I)HBHBIX IMIPOBOJOB HA|
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METAJUINYECKUE KOHCTPYKLUH, UMeloIue cBA3b ¢ 3emieil. da3Hoe HamnpsKeHHe BTOPUYHOM
00MOTKH TpaHcopmaropa nojactanuuu - 220B. ConpoTuBieHne 3a3eMICHUS HEUTPaIH (C y4eToM
BIIMSIHUS COIIPOTHBIICHHS PACTEKAHUIO TOKA B 3€MJI€ CUCTEMbI KaHaIU3auu Ik ) - 3,2 Om.
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I'B — CONPOTUBJIEHNE PACTEKAHUIO TOKA B 3eMJI€ BOJOIPOBOA

KB — COIPOTHUBIIEHUE DIIEKTPUUECKON CBSA3H MEXKIY KPaHOM U BaHHOU

I3M — CONIPOTUBIIEHUE PACTEKAHUIO B 3eMJI€ KOHCTPYKIIUI, Ha KOTOPbIE IPOU3O0IILIO 3aMbIKaHHE
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A

[Ipexxne Bcero, HEOOXOAMMO HAWTH TIOTCHIMAJI HEHTpalu mojcTaHuMU. Ero BenmuunHa
ONPEIESAETCS HAMIPSKEHUEM CETH U COMPOTUBIICHUSIMHU 0 U I3M.
DKBHUBAJICHTHAsI CXeMa sl ONIPECIICHHS (PO

Ne 9.

BosBpamasics 10Mo0# nociie Ipe3eHTalli HOBOro IpoeKTa, opuc-MeHekep cOucs ¢ J0pOory u
OKa3ajcsi HeJaleKo oT Kapbepa. O0Xoast JayXKy, OH IMOJHSJICA Ha Kydy 3€MJIM W, yJIEp:KUBas
paBHOBecHe, B3sjIcs 3a MpoBoJ panunodukanuu. [IpoBona paanonuHuM n3-3a 00pbIBa KacalHCh
dazHoro nposoja auHuK ekTporepenadn. C momoirsto ['OCT 12.1.038-82 olieHnTe OMacHOCTH|
cuTyauuu s opuc-menemxepa. Kakue omymenus on ucnsitaer? (Cm. [7] wmm [8]). Kaxue
CHOCOOBI €r0 0CBOOOXKICHHSI OT JIEHCTBUS ANEKTPHUUECKOro Toka Brl MoxkeTe npenoxuts? Kakue
TEXHUYECKHE CpEJICTBA 3aIIMTHl CIOCOOHBI B TOJOOHOM CHUTyallUM COXpaHWUTb KHU3Hb
noctpanasmero? MoXHO JIM CUMTaTh TAKOW HECYACTHBIN CIIydald CBSI3aHHBIM C IPOM3BOJICTBOM,
€CJIi BO BpeMsl ITpe3eHTalK 0(pUC-MEHEKEP UCIIOIHSI CBOM O0S3aHHOCTH.

HcxonHble JaHHbIE

JIunHwMs, nUTaroas JIEKTpoodOpyI0BaHKE Kapbepa, Tpex(asHas, TpeXNnpoBOIHAs, HEUTpanbHas
TOYKa UCTOYHMKA MUTAHUS U30aupoBaHa. EMKocTH Mexay ¢pa3HbIMU IPOBOJAMHU JIMHUU U 3eMIIei
OJIMHAKOBBI, AKTUBHOW NMPOBOJUMOCTBIO M30JIALUU TpeHeOpeyb. YacToTa HanmpsHKeHUs MUTAoLIEH
mHud - 50T, 3emis mocie qoXk/as celpasi, 00yBb MOKpasi; CONPOTHBICHUSIMUA PACTEKaHUIO TOKA C

HOT ITOCTPAIABIIETO M CONPOTHBICHHEM O0YBH TPEHEOPEYD.
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rac f_ qaCToTa HI/ITaI-OH_Ieﬁ CCTHU.

Ilepeyens Tem, mnpemiaraeMbIX CTYIE€HTaM /JIsi IOATOTOBKH KOHCIIEKTOB B PpaMKax
U3y4aeMOi JUCHUIINHBI:

1. JlelicTBHE OJIEKTPUYECKOTO TOKAa Ha TEJIO uejoBeka. llepBas METUIIMHCKAs TOMOIIIh
[MOCTPAJaBIIEMY OT JJIEKTPUYECKOIO yaapa.

2. Tlrakatbl ¥ 3HaKH 3JIEKTPOOE30TIaCHOCTH.

3. Opranuszanust ¥ OCHOBbI 0€30IaCHOTO OOCITYKMBaHHS 3JEKTpOycTaHOBOK. Odopmienue
HapsiI-A0IycKa /171l padOThI B 3JIEKTPOYCTaHOBKAX.

4. CpencrtBa  3amUTBl B DJEKTPOYCTAaHOBKAxX.  3alUTa  4elloBeKa OT  JAEHCTBUS
PIIEKTPOMArHUTHBIX MOJIEH.

5. Knaccudukanus nepconana no 31eKTpoOe30nacHOCTH.

KoHcrnekTsl BBIMOJIHAIOTCS 00beMOM MO 5-6 pyKONHMCHBIX cTpaHull. B Temax 1-4 koHcmekT

HeO6XOI[I/IMO JOMNOJIHATH HArJISIIHBIM MAaTCPUAJIOM — KApTUHKAMU, TaGHI/II_IaMI/I U T.AO




0) Ilopsimoxk mpoBegeHMS] MPOMEXKYTOYHOH ATTECTALMH, MOKA3aTeJd W KPHUTEPHH
OLICHUBAHMUS:

[TpoMexxyTouHasi aTTecTalusi IO AWCHUILIMHE «DIEKTPOOE30MacHOCTh» BKIIIOYACT
TEOPETUYECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTh YPOBEHb OCBOEHUS 00yUYaIOLUMUCS 3HAHUM, U
MPAKTUYECKUE 3a/IaHus, BBISBISIONINE CTENECHb CHOPMHPOBAHHOCTH YMEHUW M HABBIKOB.
[TpoBoautcs B popme 3auerta.

3aueT 1Mo JaHHOW AMCUIUIUIMHE MPOBOAMTCS B YCTHOU (hOpMe, BKIFOYAET TEOPETUUCCKUE
BOITPOCHI ¥ IPAKTUYECKUE 3a/1aHHUSL.

IHoka3aresu U KPpUTEPUH OLICHUBAHMS 3a4eTa:

— «3a4YTeH0» — CTYICHT JOJDKeH 3HaTh MNPUHIUIBI PabOThl MHUKPOMPOIIECCOPHBIX
YCTPOMCTB PpEJICHUHON 3alUThl M ABTOMATHUKH JJIEKTPOIHEPIETUYECKUX CUCTEM M CUCTEM
3IeKTpOCHA0XKEHUSs, BIAJeTh OCHOBAMHU MPOTPaMMUPOBAHUS MUKPOIIPOLIECCOPHBIX TEPMUHAIOB
3aIIUTHI 00BEKTOB MICKTPOIHEPTETUKH;

— «He 3a4YTEeHO0» — CTYACHT HE MOXET M0Ka3aTh 3HaHUS Ha YPOBHE BOCHPOU3BEIACHUS U
00BsicHEHUST MHPOPMAITUH, HE MOXKET TO0Ka3aTh MHTEIUICKTYaIbHbIC HABBIKU PEIICHHSI MPOCTHIX
3azay.



