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JIucr aktyanusanuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
y4eOHOM ToJly Ha 3aceJaHuu Kapeaphbl DIEKTPOCHA0KECHUS TPOMBIIIIICHHBIX MPEATPUSTUHN

IIporokomor 20 1. Ne

3aB. kadeapoii A.B. EapraHOBa

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmu3anuu B 2027 - 2028
y4eOHOM rojy Ha 3aceaHuu Kadeapbl DICKTPOCHAOKEHHS TPOMBIIIUICHHBIX MTPEIIPUSTHIA

[Ipotokom ot 20 r. Ne
3aB. kadeapoii A.B. Bapranosa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamzanuu B 2028 - 2029
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl DICKTPOCHAOKEHHS IPOMBIIIUICHHBIX MTPEIIPUSTHI

[Iporokom ot 20 . Ne

3aB. kadeapoii A.B. Bapranosa

Pabouast mporpamMma repecMoTpeHa, 00CcykKaeHa u o00peHa s peanusaruu B 2029 - 2030
y4eOHOM ToJly Ha 3aceJaHuu Kapeapbl DIEKTPOCHA0KCHHS TPOMBIIIICHHBIX MPEAPUSTHN

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.B. EapraHOBa




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

[lenpro mpenojiaBaHus AUCHUIUIMHBI «DIEKTPOOE30MACHOCTDY SIBISETCS H3YUYCHHE
BOITPOCOB O€30IMaCHOCTH TPYyAa IMPHU IKCILTyaTaIMK JIEKTPOYCTAHOBOK HAIIPSKEHUEM 10 U BBIIIIE
1 kB, mpeaymnpexaceHue 3JIEKTpOTpaBMaTU3Ma Ha IPOMBIIUICHHBIX NPEINPUATUAX, a TakkKe
BOIIPOCOB, 3HAHHWE KOTOPBIX HEOOXOIUMO MPH IKCILIyaTallMH AJIEKTPOYCTAHOBOK B CHCTEMax
2JIEKTPOCHAOKEHUS.

2 MecTo TUCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/ibHOIi MporpaMMbl

Jucnumimaa DnekTpo0e30nacHOCTh BXOAWT B YacTh y4eOHOTro IuTaHa, GopMHUpyEeMYyIo
y4aCTHUKaMU 00pa30BaTeIbHbIX OTHOLICHHH 00pa30BaTeIbHOM MPOTrPaMMBI.

JUis  u3ydeHus  AWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJIAJICHUSA),
c(hOpMUPOBAHHBIE B Pe3yJIbTATE U3yUEHUS TUCIUILINH/ IPAKTUK:

®duznka

Teopernueckre OCHOBBI JCKTPOTEXHUKHU

MatepuranoBeieHUE U TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MAaTEPHAJIOB

DNEeKTPOIHEPTETHUECKHUE CUCTEMBI U CETU

DNEeKTPUYECKUE MAIITUHBI

3HaHus (yMEHHUs, BIAJEHUs), MOJTYYCHHbIE IPU U3YUYEHUH JAHHON AUCHUIUIMHBI OYIyT
HEOOXOIUMBI JIJISl U3YUCHHSI UCIIUILTIH/TIPAKTHK:

[ToaroroBka K mporeype 3aluThl ¥ 3aII1UTa BEITYCKHON KBATH(PUKAITMOHHOHN paboThI

[ToaroroBka Kk ciaye u cjaua rocyapCTBEHHOT0 SK3aMeHa

[Ipou3BocTBEHHAS-TIPEAUILIOMHAS TPAKTHKA

DneKkTpocHaOKeHHe

3 Komnerenuun odyuaromierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHHUILUINHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4eHH s

B pesynbpTaTe ocBOGHUS AUCITUTUTHHBI (MOTYIIs) «DJIEKTPOOE30MacHOCThY 00yHarOIIHIICS
JIOJDKEH 0071a/1aTh CIISAYIOUIMMU KOMITETeHIIUAMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

[IK-7 CnocobeH opraHu3oBaTb U KOOPJIHWHUPOBATH JAEATEIbHOCTh YJIEHOB KOJUIEKTHBA
UCIIOJIHUTEIIEH

[1K-7.1 OcymectBnger  odopmieHue W BbIJAYy  HApSIOB-JAOMYCKOB U
pacmopspKeHHl Ha TpoBeleHHe paboT Ha 00O0pYyJAOBaHHH, COTJIACHO
JEHCTBYIONIEH HOPMATUBHO-TEXHUYECKON IOKYMEHTALIUU

I1K-7.2 OcymiecTBiseT OpraHu3aluio paboT B COOTBETCTBUM C IPOEKTaMH
IIPOU3BOJICTBA PAOOT, TEXHOJIOTMUYECKUMHU KapTaMu
[1K-7.3 OcymecTBiser KOHTPOJIb co0JTIOICHUS TEXHOJIOTMYECKON

11O0CJICJ0OBATCIbHOCTH U IIPABUJI IIPOMU3BOACTBA pa60T




4 CTpyKTYypa, 00bEM U coep KaHNe TUCUUTLTHHBI (MOIYJIs)
OO01mast TpyA0eMKOCTh JTUCIUIUTHHBI COCTABIISIET 2 3a4€THBIX SIWHUIL /2 aKaJ. 4acoB, B

TOM YHCJIC:

— KOHTaKTHas paboTa — 55 akas. 4acos:

— aynuTopHas — 54 akaJ. 4acos;

— BHeayauTopHasi — 1 akaj. 4acos;
— caMmocTosTeabHas padboTa — 17 akajl. 4acos;

— B (hopMe nmpakTuydeckoit moaroroBku — 0 akaj. yac;

dDopMa aTrrecTaluu - 3a4cT

AynutopHas I e
o | xomTakTHAs pabora E 5 ®dopma TeKyIIero
=
5 B aKaJ. yacax 3 Bun KOHTPOJIsL
Pasnen/ Tema 3 (B akan ) == N p Kon
= 3 ©| caMOCTOSITENIbHOM | yCIeBaeMOCTH U
JACIATUTAHBL 5 = . | xomnerenn
@) g & paboThI TIPOMEKYTOUHON
Tex. mab. | MpaxT. z9 aTTecTalyy
3aH. 3aH. | O
1. DnexTpoOe30macHOCTh CUCTEM
AJIEKTPOCHAOKEHUS
CamocrosTensHoe
1.1 IIpaBoBsIe u HBVIeHIe VIeOHO I1K-7.1,
OpraHU3aIllMOHHBIE BOIIPOCHI 2 2 2 2 Y y . YerHBIi onpoc [K-7.2,
U crienuaIbHON
3IeKTPOOE30MaCHOCTH. IK-7.3
JUTEPATYPHI.
CaMmocrosTensHoe
1.2  DuekTpoTpaBMaTH3M, .
n3ydyeHune yaeOHon
€ro y4eT U XapaKTepHCTHKa. .
U CIIELUAIIbHON Hanuuue
IEKTPOTpaBMATH3M 1 T~ TEPATypPhI KOHCIIEKTa, 3aIlnTa IIK-7.1,
3JIeKTPO0OOPYI0BaHHE. 2 2 2 2 DATYPHI. ’ I1K-7.2,
. IMoaroroBka k 3a- | 1abopaTOpHBIX
JlelficTBue 3JEKTpUYECKOTO MK-7.3
IIUTE pabot
TOKa Ha OpTaHH3M .
71a00paTOpHOI
YeJoBeKa.
paboTHI.
1.3 IepBas [MOMOILb
MOCTPaAaBUIMM or
CamocrosTenpHoe
SJEKTPUIECKOTO TOKa. HBVHCHIE VICGHOI IIK-7.1,
Ananus omacHoctu| 7 2 2 2 3 Y y N YerHbii onpoc I1K-7.2,
U crienuaIbHON
MOPaXEHHS JIIEKTPHIECKAM IK-7.3
JUTEPATYPHI.
TOKOM B Pa3IN4HBIX
JNEKTPHYECKUX CETSIX.
CamocTosTenbHOe
u3yueHue yuyeOHOH
U CIICHHUATIbHON
1.4 3amuTHBIE MEpBH U J'II/ITCH ATVDBL 3amuTa MK-7.1,
cpezncrTa B 4 4 4 3 PATYPEL 11a00paToOpHBIX MK-7.2,
IloxgroroBka K 3a-
3JIEKTPOYCTAHOBKAX. pabor MK-7.3
IUTe
naGopaTtopHOH
paboTHI.
1.5 Opranuzanus 1 OCHOBBI CamocTosaTenbHOoe K-7.1
Oe3omacHoro n3yuyeHue yueOHoH . e
4 4 4 3 Y M N YcrHBIi onpoc MK-7.2,
00CITy)KUBaHHUS U CTICIHATIBHOM K-7 3
3JIEKTPOYCTAaHOBOK. JIUTEPATyPHI. '




1.6 3ammra 4emoBeka OT
BO3ICHCTBUS

CaMoCTOSITEIbHOE
n3ydeHue yuyeOHOH
U CHIeIAaTIbHOM

3JEKTPOMArHUTHBIX  MOJel HTEPATYDRL amura I1K-7.1,
MPOMBIIIICHHONH YacTOTHI B 4 4 4 4 PATYPHL. nabopaToOpHBIX [K-7.2,
IToxroroBka k
3JIEKTPOYCTaHOBKAX samTe pabor IK-7.3
CBEPXBBICOKOTO .
nabopatopHoOn
HATNPSKCHHSL.
paboThL.
Uroro no pazneny 18 18 18 17
Hroro 3a cemectp 18 18 18 17 3a4€T
Hroro no aucuuIuinHe 18 18 18 17 3a4eT




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

B npomecce u3yueHus JUCHUIUIMHBL  «OJIEKTPOOE30IIaCHOCTb»  MPUMEHSIIOTCS
clleyroue o0pa3oBaTeIbHbIE TEXHOJIOTHH:

1. UndopmanimoHHBIE TEXHOJIOTHH — 00YYEHHUE B 3JICKTPOHHOI 00pa30BaTeNIbHOM Cpejie ¢
LEJIBI0 PACHIMPEHMs JOCTyla K 00pa3oBaTelIbHBIM pecypcaM, JUIsl 4ero INpH IPOBEACHUU
OT-/ICTIbHBIX 3aHATUH M OPraHU3alMyd CaMOCTOSTEIbHOH pabOThI CTYAEHTOB HCIIOJIB3YIOTCS
JJIEKTPOHHBIE BEPCUU Kypca JIEKIUH.

2. PaboTa B KOMaH/1€ — COBMECTHAs JESITEIBHOCTh CTYICHTOB B IPYIIIE MPH pacueTax Ha
7a00paTOPHBIX 3aHATUSAX, HANpaBICHHAs Ha pelleHue oOmed 3ajaud IMyTeM CIO0XKEHHUs
pe3yIbTaTOB MHANBUAYAIBHON paOOTHI YICHOB IPYIIIIHL.

3. Case-study - aHamu3 peaqbHBIX NPOOJIEMHBIX CHUTyalWi, WMEBIIUX MECTO B
COOTBETCTBYIOIIEH 00MacTH NMpodecCHOHATBHON ACATENbHOCTH M TOUCK BapHaHTOB JIyUIIMX
pelIeHU.

4. MexxIuCIUIUTMHAPHOE 00y4YeHNE — UCTIOIh30BaHUE 3HAHUN U3 Pa3HBIX o0JacTeil u ux
IPyIIIMPOBKA B KOHTEKCTE PEIIaeMOM 3a1a4H.

6 YueGHO-MeTOAMYeCKOe o0ecriedyeHUue CAMOCTOSITeIbHOI PadoThl 00y4aKoIMXCs
[IpencraBneno B npuioxxenuu 1.

7 OneHOYHBIE CPeACTBA /sl IPOBeeHH s IPOMEKYTOYHOM aTTeCTAluN
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe M HHPOPMAIMOHHOE 00ecnevyeHue JUCITUTITIHHBI (MO/TYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Menymepos, P. M. Dnekrpobe3onacHocTs : yuyeObHoe mocobue it By30B / P. M.
MenymepoB. — 8-e¢ m3n., crep. — Cankrt-IletepOypr : Jlansp, 2025. — 220 c. — ISBN
978-5-507-50712-2. — Tekcr : 3neKTpoHHBIH // JIaHb : 37eKTPOHHO-OMOINOTEHas cucTeMa. —
URL: https://e.lanbook.com/book/458369 (nata oOpamenus: 19.03.2025). — Pexxum nocrymna:
JUIs aBTOPH3. MOJIb30BaTENEH.

2. AonynseneeB U. P. OCHOBBI 25IeKTp00E30MTaCHOCTH B 3JICKTPOIHEPTETHKE : yaeOHOE
nocobue [mns By3os] / WU. P. Ab6aynsenees, I'. IlI. Kopuuno ; Marnuroropckuii roc.
texuuueckuid yH-T uM. ['. Y. HocoBa. - Marauroropck : MI'TY um. I'. 1. Hocosa, 2020. - 1
CD-ROM. - 3ar. c TUTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2767. - ISBN 978-5-9967-1824-5. -
Texcr : 2IEKTPOHHBIN.

0) lomotHuTeEIBHAS TUTEpaTypa:

1. AonynseneeB, M. P. DnextpoOGe3omacHOCT, B CHCTEMaxX dJIEKTPOCHAOKECHHS !
npaktukyM / U. P. A6nynsenees, I'. I1. Kopuunos ; MI'TY. — Marautoropck : MI'TY, 2018. — 1
AJIEKTPOH. OIIT. TICK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2240 (nata oopamenus: 19.03.2025). —
Makpoo0beKkT. — TeKcT : aekTpoHHBIN. — CBeieHus qocTynHbI Takke Ha CD-ROM.

2. benskos, I. . DneKTpoOe30macHOCTb : y4eOHUK s CpEIHETO
npodeccrnonanbHoro obpazosanus / I'. U. bensikoB. — 2-e u3n., mepepad. n morn. — Mocksa :
WznatensctBo  FOpaiit, 2025.— 202c.—  (IlpodeccuonanpHoe  oOpa3oBaHHE). —

ISBN 978-5-534-17193-8. — Texct : anmektpoHHbIH // OOpazoBaTenbHas miardgopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/561112 (mara obpamenus: 19.03.2025).

3. Momnakos, B. K. Daekrpobe3omacunocts. Teopust u npakrtuka: Monorpadus / B. K.
Mounaxkos, /[[. FO. KynpsBues. — Bomorga : Wndpa-Umxenepus, 2017. — 184 c.: ISBN
978-5-9729-0173-9. — Tekcr : 3JICKTPOHHBIN. — URL:
https://znanium.com/catalog/product/944307 (nara oopamenus: 19.03.2025). — Pexxum pocryna:
TI0 TTOJIITHCKE.



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. JNamxos, . 1. Onexrpodeszonacuocts B AIIK : yue6HOE mocobue / U. U. JlankoB. —
Cankr-Ilerepbypr : Jlamp, 2022. — 132 c¢. — ISBN 978-5-8114-3064-2. — TekcT :
3JICKTPOHHBIN // Jlanb : 3JICKTPOHHO-OMOJIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/212999 (mata oGpamienus: 19.03.2025). — Pexum goctymna: s
ABTOPH3. MTOJIb30BATEIICH.

5. Twurkos, B. B. IlepenanpspkeHust 1 MOJIHUE3AIIUTA : y4eOHOe mocoOue A By30B / B.
B. Tutkos, ®@. X. XamunoB. — 4-e u3z., crep. — Cankr-IletepOypr : Jlans, 2021. — 224 c. —
ISBN 978-5-8114-8796-7. — Tekcr : snexTpoHHbIH / JlaHb : 3IEKTPOHHO-OMOIMOTEUHAs
cuctema. — URL.: https://e.lanbook.com/book/180871 (mara obOpamenus: 19.03.2025). —
Pexxwum nocTyma: 1jsi aBTOpU3. TOIb30BATENEH.

B) MeTtoanyeckne yKazaHusi:

1. Knanos, A. W. Mepbl 3amMThl OT MOPAXKEHUS JJIEKTPUUYECKUM TOKOM [Tekcr]:
MeTtoauueckue ykazanus K jabopaTopHoii padote No2 1o TucIuIuinHe «DIeKTpoOe30nacHOCTh
st ctyaenToB crerpaibaocty 140211 Beex popm oOyuenus / A. U. XKnaHoB. — MarHUTOropek:
N3n-Bo Maraurtoropck. roc. TexH. yH-ta uM. .. Hocoga, 2014. — 17 c.

2. JXXnmano, A. WM. 3ammra YenoBeKa OT TMOPAXCHHUS JJICKTPUICCKUM TOKOM B
anekTtpoycraHoBkax 10 1 kB ¢ cucremamm 3azeminenus TN-C, TN-S, TN-C-S [Tekcr]:
Meroaunueckue ykazanus K jabopatopHoit padote Ne3 ro nucuurinae « 31eKTpoOe30MacHOCThY
Juist cryaentoB cunenuaibHocT 140211 Beex hopm oOyuenus / A. U. XKnaHoB. — MarHMTOropcK:
N3n-Bo MarauToropck. roc. Texs. yu-ta uM. .M. Hocosa, 2014. — 13 c.

3. XKnanoB, A. W. 3ammra uenoBeka OT MOPAKEHUS SJICKTPUYECKUM TOKOM B
anekTpoyctanoBkax 10 1 kB ¢ cucremamu 3a3zemnenust TT [Tekct]: MeTtoauueckue yka3aHusi K
naboparopHoit pabore Ned mno gucnuruinHE «DIEKTPOOE30MACHOCTH» MJiA CTYACHTOB
cneuanbHoctn 140211 Bcex ¢opm oOyuenus / A. U. XKpanoB. — Maruuroropck: W3a-Bo
Marnutoropck. roc. Texs. yu-ta um. I'.J1. Hocosa, 2014. -7 c.

4. XKnanoB, A. W. MHccnenoBanue XapakTEpUCTUK YCTPOHCTB aBTOMAaTHYECKOIO
OTKJIFOYEHUS] TUTaHMUA TPU CBEPXTOKAX M YCTPOWCTB 3allUTHOrO OTKIto4eHus [Tekcr]:
Mertoaundeckue ykazanus K 1abopaTopHoit padote Ne6 1o nucuuruinae « IIeKTPoOe30MacHOCThY
1t cTyneHToB crenuanbrocti 140211 Beex hopm o0yuenusi / A. W. XKnanoB. — MarHuTOropek:
N31-Bo MarauToropck. roc. Texs. yH-ta uMm. I'.1. Hocosa, 2014. — 8 c.

r) IIlporpammHuoe ob6ecnieuenue u MHTEpHET-pecypChl:

IIporpammHoe o0ecneuenne

HaHMT_II{gBaHHe Ne norosopa Cpox 1eicTBus IUIIEH3UN
I':\’/: gfgsf:iigﬁjow Ne 135 o1 17.09.2007 OeccpouHo
7Zip CBOOOIHO pa(l:_liISOCTpaH}ICMOC GeccpouHo
FAR Manager CBOOOIHO pa(i_IITgOCTpaHSIeMOG BeccpouHo
LibreOffice CBOOOIHO pa(l:_liISOCTpaH}ICMOC Secopouro
Adobe Reader cBoboHO paﬁlgomp arsieMoce 0eccpouHo
Linux Calculate cBobonHO paﬁlgocm AHACMOe OeccpouHo



https://e.lanbook.com/book/212999
https://e.lanbook.com/book/180871

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHGPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

HazBanue kypca Ccbuika
denepaibHOE TOCYIAPCTBEHHOE OIOKETHOE
yupexaenue «DeaepanbHblii HHCTUTYT URL.: http://www1.fips.ru/

POMBIIUIEHHON COOCTBEHHOCTH)
HanuonansHas nHOOpPMaMOHHO-aHATUTHIECCKAs
cucreMa — PoccuiiCKuil HHIEKC HAyYHOTO URL: https://elibrary.ru/project risc.asp
mutupoBanus (PUHIL)

DnekTpoHHas 0a3a NepUOINYSCKUX U3anuil East
View Information Services, OO0 «1IBUC»

URL: https://dlib.eastview.com/

Poccuiickas ['ocynapcTBeHHas 6ubauoTexa. URL:
Karasioru https://www.rsl.ru/ru/4readers/catalogues/
OnekTponHble pecypcbl oudmmorekun MI'TY um.  |URL:
I".1. HocoBa https://host.megaprolib.net/MP0109/Web

9 MarepuajibHO-TEXHHYECKOoe o0eceyeHue JUCIUIINHBI (MOIYJIs)

MaTepI/IaJ'IBHO'TeXHI/I‘IeCKOC obOecrieyeHue JUCHUITIIIMHBI BKIIFOYACT:

Tun u Ha3BaHue ayauTOpuM: Y4eOHble ayJAWTOPUM JJs HPOBEACHUS 3aHATHH
JEKIIMOHHOT'O TUIIA.

OcHamienue ayautopud: MyJnbTUMEAMHHBIE CpPEACTBA XpaHEHHS, Nepedaadyd o
npecTaBiIeHus HHpopMaum.

Tun m Ha3zBaHue aynuTOpHH: YUeOHbBIE ayJUTOPUU JJIsl MPOBEACHUS J1TAOOPaTOPHBIX
pabot: JlabopaTopus 3JIeKTpuIecKux MaTepraiios (aya. 339).

Ocnamenue aynuropun: Crenn nmadoparopusiii D9bCIC2-H-P Dnektpobe3onacHocTs B
cucreMax 3jekTpocHadkeHus, npousBoacTsa OO0 «YuebHas TEXHUKAY.

Tun m Ha3BaHWe ayaUTOpUU: YUeOHbBIE ayIUTOPHH JUIS TPOBEACHUS TPAKTHUYECKUX
3aHATUH, TPYNNOBBIX W HUHAMBUAYAIbHBIX KOHCYJIbTallUM, TEKYIIEro KOHTPOJIS U
IIPOMEKYTOYHOM aTTECTALMH.

OcHarienue ayutopus: Jlocka, MyJIbTUMETUHHBIN TPOEKTOP, IKPaH.

Tun u Ha3Banue ayauTopun: [loMemeHus 11t caMOCTOATEIBHON PabOThI 00YJIAIOIIIXCSI.

OcHamienue ayauropun: Ilepconanbubie komnbroTeps ¢ makerom MS Office, Beixogom B
WHTEpHET M C JIOCTYIOM B JJIEKTPOHHYIO HMH()OPMAIMOHHO-00pa30BaTENbHYIO —Cpeay
YHHMBEpCHUTETA.

Tun w Ha3Banwe ayauropuu: [lomemieHune I XpaHEHUS H TPOPHUIAKTHUECKOTO
00CITy’)KHBaHUs yueOHOT0 000PY/JOBAHUSI.

Ocnamenue aynuropun: Cremnaxku, ceddbl A XpaHeHUs yd4eOGHOro o0OpyIOBaHUS.
WHCTpYMEHTHI JUI peMOHTa J1ab0paTopHOro 000py0BaHUs.


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

NMPUJIOKEHME 1
(o0s3aTeNBHOR)

Y4yeOHO-MeTOANYeCKOE 00ecTieYeHrne CAMOCTOSITeIbHON padoThl 00y4aromuxcs

[To muctumimae  «DIEKTPOOE30MACHOCTHY

BHEAYUTOPHAS CAMOCTOSITENIbHAs paboTa 00yJaromuXcsl.
AyauTopHasi CaMOCTOsITeNIbHAsI paboTa CTYJCHTOB MPEAIOJIaraeT PEIeHUe KOHTPOIbHBIX

3ala4 Ha MMPAKTUYCCKUX 3aHATUAX.

IIpumepHbIe ayIMTOPHBIE KOHTPOJIbHBbIE padoTsl (AKP):

AKP Nel «3azemuisiiomime ycTpoucTBay

BapuanT Nel

Pemuts 3amauy Nel

Tox I3 paBubii 100A cTekaeT B 3eMITt0
yepe3 mIapoBOi 3a3eMinTeNb pagunycoMm I = 0,5
M. [llap morpykeH B 3emit0 Ha TIIyOUHY 3 M,
TOK TOJAeTCsl MO H30JIMPOBAHHOMY IPOBOJY.
VY nenbHoe conporuienue 3emin p=100 Om-Mm.

Haittn noreHuman Ha MeETaJUIMYECKOM
TpybomnpoBoge C, MPOJIOKEHHOM B 3eMJie Ha
riyOuHe 4 M U Ha PacCTOSHUHU 3M OT IIEHTpa
miapa.

Pemnth 3anauy No2

Ha Bo3aymHON JIMHUM AJIEKTpOIIepeaadn
BCJIE/ICTBUE TIOBPEXKIECHUS H30JSLMM BO3HUKIIO
3aMblKaHue (a3bl HA METANINYECKYIO ONIOPY, YTO
BBI3BAJIO CTE€KaHue Toka I3 BenmumHOU 15 A B
3eMJIIO.

Onpenenuts MTOTEHIIAAT
METaJUTMYeCKOTO 3abopa, Omkaiiias
METAJIJIMYECKask CTOMKAa KOTOpOro 4 OTCTOUT OT
OCH OTOpPBI Ha PacCTOSHUU X=4 M, U NOTEHLIHAJ
OIOpBL. Y IeNbHOE conpoTHBIeHHE 3eMian p=100
OMM.

OpeIyCMOTpEHa  ayJIuTOpHas |

X

N

N | A

AKP Ne2 «<HanpsizkeHue NPMKOCHOBEHHUS M 11Ara

Bapuant Nel
Pemuts 3amauy Nel

Onpenenuth HampsKEHHE MPUKOCHOBEHUS W KOX(P(QUIMEHT NPUKOCHOBEHUS TIPU
OJIMHOYHOM CTEP>KHEBOM BEPTUKAJIBHOM 3a3€MIIMTEIIE IJMHON 3 M U JuaMeTpoM 6 cM ISl IBYX
CJIy4aeB: YEJIOBEK, KACAOIIUICS KOPITyca dJIEKTPOYCTAaHOBKH, HAXOAUTCS Ha pacCTOAHUU 2 M 1 20
M OT ocu 3azemiuTtens (caydau B u C Ha puc). Tok, cTekaromnuii B 3eMJIIt0 uepe3 3a3eMIUTeNb Ipu
npoboe Ha Kopiyc, paBeH 10 A. Y aensHoe conpotuBnenue 3emun 100 Om-m.



Pemuts 3amauy Ne2

YenoBek AOTPOHYJICSA 10 000pBaHHOrO M Jekallero Ha 3emise nposoga BJI (puc.5.3).
JmHa y4yacTka MpoBOJIa, JIEXKAIIETO Ha 3eMIle, 5 M; pAacCCTOSHHE OT TOYKH KacaHHs YeJIOBEKa J0
TOYKH CONPUKOCHOBEHMs IIPOBOJA W 3€MJIM 3 M; JAMaMeTp MpoBojaa 1 cM; TOK 3aMbIKaHUS Ha
3eminto paBeH 10 A. VaenbHoe conpotusiieHue 3eMian 100 OM M, COpoTHUBIIEHUE Tela YETIOBEKA

1000 OMm. HaiiTu HanpsikeHrue TPUKOCHOBEHUS.
A

——




MNMPUJIOKEHHE 2
(oGs3aTenbHOR)

OueHoYHBIE cpe/ICTBA /1Js NIPOBe/IeHUsI MPOMEKYTOUHOMH aTTecTaluu
a) [lnannpyemble pe3y/abTaThl 00y4eHHs U OLIEHOYHBIE CPEICTBA /I NIPOBEAeHNs MPOMEKYTOUYHON ATTeCTALINH:

Kon
WHIUKaTOpa

NHaukaTop 1OCTHIKEHUS
KOMIIETEHIINHU

OneHouHble CpeacTBa

ITIK-7: Cnoco6eH oprann3oBaTh 1 KOOPAUHUPOBATH JIeSTEJbHOCTh YJI€HOB KOJJIEKTHBA UCIIOJHHUTEIeill

IK-7.1

OcymectBiusier  opopMiIeHHE |
BBIJIAUY Haps/10B-JI0MyCKOB u
pacropspKeHHI Ha MPOBEeHHE padoT
Ha 00opyioBaHUY, COTJIaCHO
JICUCTBYIOLLIECH
HOPMaTHBHO-TEXHHYECKOM
JOKYMCHTaln

Ilepevyenb TeopeTHYecKUX BONPOCOB K 3a4€Ty:
1. Opranuzanust paboThl TO 3JIEKTPOOE30MACHOCTH MPU IKCILTyaTalluu AJIEKTPOYCTAaHOBOK Ha
[IPOMBIIITIEHHBIX IPEATNPUATHSAX.

2. TpeGoBaHus, NPEABABIAEMBIEC K SJIEKTPOTEXHUUECKOMY MIEPCOHAIY.

3. Tlokazarenu 3JeKTpOTpaBMaTU3Ma M KiacCH(UKAIUSA IJIEKTPOTpaBM. JlaHHBIE ydeTa W MX
ucrnonb3oBanue. CyneOHO-MeAUIIMHCKAS SKCIIePTU3a.

4. DnexkTpoTpaBMaTh3M M 3JEKTpooOopynoBaHue. PacmpeneneHue 2JIEKTpOTpaBM IO
HAIPSDKEHUSAM 2JIEKTPOYCTaHOBOK, IO POAY TOKA, IO YCIOBHMSM BO3HUKHOBEHUS JJIEKTPUUECKOM
[IENU Yepe3 TeJIO YelOoBeKa.

5. /JleiicTBue 3IEKTPUUIECKOr0 TOKA HA OPraHNU3M YeJIOBEKa.

Buasl mopakeHHu 3J€KTPUIECKAM TOKOM.

DNEeKTPUUECKOE COIPOTUBIICHHUE TENa YEIOBEKA.

BiusiHue 3Ha4eHMsI TOKa Ha UCXOJ] TIOPaKEHHUS.

BnusiHue npoaomKUTENbHOCTH MPOX0KIEHUS TOKA Ha UCXO/ MTOPAKEHUSI.
10 BiusiHue myTH TOKa Ha UCXOJ MTOPAKEHUS.

© N

IIpumepHbIe NpaKTHYECKHUE 32IaHUS K 3a4ETY:

Ne 1.

Cotpyaauk odrica KOCHYJICS KOPIyca XOJOJUIbHUKA, KOTOPHIH B pe3ylbTaTe HEHCIPAaBHOCTU
oKas3aJicsa 3H€KTpI/I'-IeCKH CBA3aHHBIM C MIHUTAKOIIUM q)aSHI)IM HpOBO}IOM. OnpenenHTe 3HAYCHUA
TOKOB, MPOXOMALINX Yepe3 TeN0 YeloBeKa MPH Pa3HOM BIAXXHOCTH TOJa, OMHIIUTE, KAKUe
OHIYI]_ICHI/ISI 6y,7:[eT HUCIIBITBIBATH COpr,)IHI/IK B ABYX YKaSaHHI)IX cnyqaﬂx. Onpe)leJmTe 3HAYCHU

HaHp}I)KeHI/Iﬁ IMPUKOCHOBCHUSA TIPHU PA3HOM COCTOSIHHMH I10JId. Kak 3aBucur COIIPOTUBJICHUC TCJI4|




Kon
WHIUKaTOpa

Nuaukatop 1OCTHXKEHUS
KOMIIETEHITNH

OneHouHBbIE CpesicTBa

YEJI0OBEKA OT BEJIMYHUHbI HAIIPSKEHUSI IPUKOCHOBEHUS?
Ilocme oTBeTa Ha IIOCTABICHHBIE BOIPOCHI CACIAUTE BBIBOABI OTHOCUTEIBHO BIIMSHUSA
[Pa3JIMYHBIX DJIEMEHTOB LIENU TOKA 4Yepe3 TEJIO 4YEJOBEKAa Ha €ro BEIWYUMHY, O TOM MOKHO JIU
1oJjlaraTbCsl Ha M30JIMPYIOIIKME CBOIMCTBA OOYBM M IOJa, O HEOOXOAMMOCTH CPEJICTB 3alllUTHI OT|
MOpa)KEHUS AMEKTPHUUECKUM TOKOM B MOJIOOHBIX cuTyanusx. Kakue cpeacrsa 3amuTsl Bl Morim
OBI TIPEIIIOKHUTH?

Hcxonnpie naHHLIe

Kopnyc xonoauiipHuKa HE 3aHYJIEH M HE KacaeTCsl HUKAKUX 3a36MJIEHHBIX KOHCTPYKIIMH.
[Turaromas cethb TpexdasHas 4eTHIPEXIPOBOIHAS C 3a3eMIICHHON HEUTpaliblo, (ha3HOE HANPSKEHHUE,
- 220 B. CoTpy1HUK CTOMT Ha JIEPEBIHHOM IOJy B IPOMOKIIMX M3-3a J10KAsI OOTHHKAX.

Cxema Juis aHanu3a

Mon spauns

—
/] DYHOAMEHT 30aHUA l/

=

0 — COITPOTHUBIICHUE 3a3EMJICHUS HEUTPAJIH;

6 — conpoTHBIIeHNE OOTHHOK;

I — CONPOTHUBJIEHHE 10JIa MKy MOA0NIBaMH OOTHHOK U "3emuie";
rpyH — conpoTUBICHHE PACTEKAHHUIO TOKA ¢ (DYHITAMEHTOM 3JIaHMUS;

Rh — conporusiieHne Tea YenoBeKa.




Kon
WHIUKaTOpa

Nuaukatop 1OCTHXKEHUS
KOMIIETEHITNH

OneHouHBbIE CpesicTBa

Bapuant | ro, Om 6,  rmm, | rdys, = Rh,

Om |Om |OM Om
T0JI 0JI
MOKPBII CyXxou
A 3,7
b 5,9
B 6,8
r 9,3
i 2,9

Iy b Rh e I'n YTom
l—:}—@-—l 3 i I-—l
.-

Ne 2.

CotpyaHuK o¢uca CTOMT, Kacasch PyKOil Kopiyca CHCTEMHOro Oyioka mepcoHanbHO DBM.
/locTaBasi JOKYMEHTBI U3 CTOAIIETO pAIoM celida, OH BTOPOU PYKOM KOCHYJICS €r0 MeTaJUIMYeCcKOil
nonku. [IHyp muTaHus cucTeMHOro OJOKa OCHAIlEH BMJIKOW C JBYMsS PabOYMMU M TPETHUM|
BALUTHBIM KOHTAKTOM (110 €BPOINEWCKOMY CTaHAApTy), HO pO3eTKa, K KOTOPO OH MOJKIIIOYEH,
MMeeT TOJBKO JBa pabouMx KOHTaKTa (POCCHHCKas KOHCTPYKIMS), YTO SIBISETCS HapylICHUEM
MefCTBYIOIIMX TMpaBuwi. B pe3ynbraTe HEUCHPABHOCTU MPOU3OILIO 3aMblkaHue (Ha3HOTO
MPOBOJTHUKA Ha KOPITyC CUCTEMHOTO OJ10Ka. Ceiid MMeeT 3IeKTPHUUECKYIO CBSA3b C METANTNYECKUMHY|
KOHCTPYKUMAMHU 31aHus. OnpenenuTe 3Ha4eHUs] TOKOB, MPOXOASIINX Yepe3 TeNO0 COTPYIHHUKA 10|

Cro IMPUKOCHOBCHUS K ceﬁ(by M TIOCJIC IMPUKOCHOBCHMUS. OHpCI[CJ'II/ITe 3HA4YCHUA HaHp&I)KCHI/Iﬁ




Kon
WHIUKaTOpa

Nuaukatop 1OCTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeacTBa

MIPUKOCHOBEHUS JI0 U TOCJIe KacaHUs COTPYIHUKA cerda.

Crenaiite BBIBOABI OTHOCUTEIBHO BIIMSHHUS PA3JIUYHBIX JIEMEHTOB LIENU TOKA 4Yepe3 Tello
YeIIOBEKa Ha OMACHOCTh MOPakeHUs, 00 000CHOBAHHOCTH TPEOOBaHMIA ACUCTBYIONINX MpaBui. [ e,
MOMHMO MPaBUJI, JOJKHO OBITh yKa3aHO TpeOoBaHWE 00 HCIIOJIIB30BAHUM PO3ETKH C TPETHUM
BaIIUTHBIM ~ KOHTakToM? Kakue Mepbl, HCKIIOYAIONMe BO3MOXXHOCTh BO3HHUKHOBEHUS
[PACCMOTPEHHOM cUTyaluu, Bel MOru Obl IPEATIOKUTH?

Hcxonnpie naHHLIe

[Muraromas cetb - TpexdasHas YETHIPEXMPOBOIHAS C 3a3€MJICHHON HEWTpanblo; (a3Hoe
HarnpsbkeHue — 220 B. ConpoTuBieHneM 3a3eMJIeHUsT HEUTpaIH peHeOpeyb.

CxeMa juis aHanusa




Kon WNunukaTop nocTukeHus

OneHouHBbIE CpesicTBa
MHIIKATOpa KOMITETCHIIUH

MeTannuyeciue
KOHCTDYKLMK

0 [
Cendgy _/

CuctemHui Bnok e Man

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

DYHOAMEHT 30aHMA

ro6 — conpoTuBieHNEe 00yBU COTPYTHUKA

Il — CONIPOTHUBJICHHUE I10JIa MEX/1y MOI0IIBaMHU O0YBHU U 3a3€MJIEHHBIMU KOHCTPYKIMSIMHU 3/JaHUS
rpyH — cOnpoTHBIIEHNE PACTEKAHUIO TOKA C PyHIaMEHTa 3/1aHUS

Rhpp — conpoTuBnenne Tena cCOTpyHHUKA 1O IyTH pyKa - pyKa

RhpH — conpoTuBieHre Teaa COTPYTHUKA MO MyTH PyKa — HOTH

r, royH, Rhpp, Rhpm,

Bapuant rod, Om O Om Om Oum

Corpyanuk He KacaeTcs| COTpYIHHMK KacaeTcs




Kon
WHIUKaTOpa

Nuaukatop 1OCTHXKEHUS
KOMIIETEHITNH

OneHouHBbIE CpesicTBa

ceria

r

A

Ne 3.

OKBHUBaJICHTHAS CXeMa

ceripa

150 000
86 000
41 000
270 000

16 000

95
000

73
000

670
000

15
000

240
000

(T E

Tog D R hpp

1100

6 000

9300

49 000

9 000

17 000

o pacnopskeHUIO pyKOBOAUTEINS OT/eNla aBTOMAaTU3allMK OaHKa JJIs 3alIUThl BBIYUCIUTEIBHOM
TEXHUKHU OT 3JIEKTPOMArHUTHBIX MOMEX ObLIO BBINOJHEHO 3a3emiieHue. Kopmyca obopynoBanus,
MCTIOJIb3YEMOro JUIs 00pabOTKM BaXXKHOH MH(POpMAaLUH, ObUTH IPUCOECTUHEHBI K 3a3eMJIUTENIO U, B
HapylIeHHe JeMCTBYIOIUX MMPaBUJl, OTCOEIMHEHBI OT HYJIEBOT'O 3alIUTHOIO NPOBOAHMKA. OLIeHUTE

90(

80(

50(
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Kon
WHIUKaTOpa

Nuaukatop 1OCTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeacTBa

OMACHOCTh ISl COTPYIHHIIBI OaHKa, KOCHYBLICWCS HOTOM IIMHBI 3a3€MIICHHS, a PYKOW -

METAJIJIMYECKON JBEPU, MMEIOIIECH 3IIEKTPUYECKYIO CBSI3b C METAJUNIMYECKUMHU KOHCTPYKLUSAMU

3IAHMS, U JUISL COTPYJHHMKA OXPaHbl 0aHKa, KaCAIOUIETOCs PyKOW 3aHYJIEHHOTO IyJIbTa OXpaHHOH

CUTHAJIM3ALMH, @ HOTOM - BOJONPOBOAHOMN TpyObl. BO3HHKHOBEHHE OACHOCTU OOYCIIOBIIEHO TEM,

YTO NMPOU3OILIO 3aMbIKaHKE (a3bl Ha KOPITYC OJHOTO U3 3a3€MJICHHBIX CHCTEMHBIX OJIOKOB.
Cnenaiite BBIBOJBI O NPABOMEPHOCTH pPEILIEHHUS PYKOBOAMTENS OT/ENa aBTOMAaTU3alUH, 00

APPEKTUBHOCTH PabOTHI CIy’XO OXpaHbl TpyJa W TJIABHOTO SHEPreTHka OaHKa, O BIHMSIHUY

Pa3JIMYHBIX AJIEMEHTOB LIEMH 3aMbIKaHUS HA 3€MJIIO Ha YCJIOBUS 0€30MacHOCTH.

Cxema Juis aHanmu3a

I'K — CONPOTUBJIEHNE 3a3€MJIEHUS] KOPITYCOB BBIYHCIUTEIBHOTO 000py10BaHUs

rpyH — conpoTuBieHHE PaCTEKAaHHUIO TOKA B 3eMJyie (pyHIaMeHTa 3aHus

I'B — COIPOTUBJICHUE PACTEKaHUIO TOKA B 36MJIE CUCTEMBI BOJOIPOBOIA

Rh1 — conpoTuBieHue Tena COTPYTHUIIBI OaHKA

Rh2 — conpoTuBieHne Tena COTPYIHUKA OXPAHBbI




Kon
HUHMKATOpa

Nuaukatop 1OCTHXKEHUS
KOMIIETEHITNH

OneHouHBbIE CpesicTBa

N !
e
YL
m Bagonpondy
orgemes m\f v g
12 :
\d ;
lrv :
il ]
T 15 5 A CARI
\ /
Lsva 3amtaangsin ﬂrK ﬂrd}}.ﬂ urs Haanupyowwi nan
Bapu | rx, | royn, | rs, = Rhl, | Rh2,
aHT Om |Om OMm |OmMm OmMm
A | 38 | |
B | 76 | |
B | 94 | |
T | 53 | |
o | 67 | |




Kon WNunukaTop nocTukeHus
OneHouHble CpeacTBa

WHJIUKaToOpa KOMIIETEHIINU
OKBUBaJIEHTHAd CXeMa
|
Ry
Ol
Tipym
Ry Ta
4] 1
TO
L
[IK-7.2 OcymecTBisier opranuzanuio pador B | IlepedyeHb TeopeTHYeCKHUX BONMPOCOB K 3a46Ty:
COOTBETCTBUU C npoektamu | 1. BiusHMe 4acTOTHI M pOJia TOKA HA UCXO]] TOPAKEHUS.
MIPOU3BOJICTBA pabot,| 2. BnusHue HHIWBHUIYaTbHBIX CBOWCTB YEIOBEKA HA MCXO/ MOPAKEHUS.
TEXHOJIOTHYECKUMHU KapTaMu 3. Kpurepuu 6€301MacHOCTH MIEKTPUISCKOTO TOKA.

4. OcBoOoIeHHE MTOCTPAAABIIETO OT TOKOBEAYIIMX YaCTeH dIEKTPOYCTAHOBOK HATIPSKEHUEM
mo u BEIIIE 1xB.

Mepsl nepBoi MOMOILY MTOCTPAIABIIEMY OT JEUCTBHS 3JIEKTPUUECKOTO TOKA.
HckyccTBEHHOE AbIXaHUE.

Maccax cepaua.

AHanuM3 OMacHOCTH MOPAXKEHUSI TOKOM B PA3JIUYHBIX DJIEKTPUUECKUX CETAX.

3aluTHBIE MEPBI U CPENICTBA B DJIEKTPOYCTAHOBKAX.

10 KouTpoas u npodunaktuka u30msImuH.

© oo

IpumMepHbIe NPAKTHYECKHE 32aHUA K 3a4ETY:

Ne 4.

[Ipu BO3BpalieHUH U3 a3pONOpPTa KOMMEPUYECKOTO JUPEKTOpa U MEePEeBOIYHUIIBI (PUPMBI MOCIIE
MPOBOJIOB MHOCTPAHHBIX MMAPTHEPOB MPOU30IILIA MMOJIOMKa aBToMoOmIIs. [Toka modep 3aHumancs
PEMOHTOM, TIEPEBOAUMIIA CITYCTHJIACh C JOPOTH, YTOOBI HaOpaTh MOJIeBBIX 1BeTOB. He 3ameTun
nekalmuid B TpaBe 0OOpBaHHBIN (ha3HBIM MPOBOJ BO3MYIIHOW JIMHHMU JJICKTPOIEPEaud, OHA




Kon
WHIUKaTOpa

Nuaukatop 1OCTHXKEHUS
KOMIIETEHITNH

OneHouHBbIE CpesicTBa

HaCcTynuia Ha HEro Horo. OLIEHUTH OMACHOCTH AJEKTPOMOPAKEHUS, €CIM HOTM HAXOASTCS Ha
OJTHOM MPsAMOK ¢ 000pBaHHBIM TTPOBOIOM. OOYBb MPOMOKJIA OT POCHI, TOATOMY €€ COTPOTUBIICHUE
MO>KHO HE yUUThIBaTh. COMPOTUBIICHHEM PACTEKAHMsI C HOT TpeHeOpedb. [IynHa yyacTka mpoBoia,
IeKaIero Ha 3eMjie, HAMHOT'o OoibIie ero quamerpa d.

Onummre Bce croco0bl, KOTOPEIMU MOTYT BOCIIOJIB30BATHCS KOMMEPYECKUI TUPEKTOP U modep
1711 OCBOOOXKICHHS TIOCTPAAABIICH OT BO3ICUCTBHS DJICKTPHUECKOTO TOKA.

Hcxonnpie naHHLIe

Jlunus snekTpornepenaun TpexdasHas YeThIPEXIPOBOIHAS ¢ 3a3€MJIICHHOW HEUTpasbio, (ha3Hoe
HanpspkeHue - 220B. Jluamerp mpoBoja - 14mm. PaccrosiHue oT KOHL@ IPOBOAA, KOTOPOTO
KOCHYJIach HOTra J0 BTOpoil Hor| - 0,7Mm.

o~

— Y

Cxema 1 aHaan3a
Rh - conporuBieHue Tena nepeBoUYMIIBI 110 MMyTH TOKA HOTa-HOTa
| - nMHa yyacTka MpoBO/Ia JISKAIIEro Ha 3eMITe

[ - YACTIBbHOC CONPOTHUBIICHUEC I'PYHTA




Kon
WHIUKaTOpa

Nuaukatop 1OCTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeacTBa

IO - COIPOTHUBIICHUE 3a3€MJICHUS HEUTpAIU

Bapu  Rh, | 1| r, ro,
aHT Om , M OMxMm | OM
A 5,7
b 9,3
B 8,1
r 6,2
| 3,4

BOnu3u ynasmiero npoBoja MOTEHIMAIbl IOBEPXHOCTH 3€MJIM M3MEHSIOTCS, KaK MOKa3aHO Ha)
[PUCYHKE.

Hora, KOTOpas KacacTcCsa nmpoBoaa, UMCCT IMMOTCHIIMAI Ea

Ne §.
IIpu BpyueHMH nMoOeAUTENbHUIE TAHLEBAIBHOTO KOHKYpPCa CHELHUaIbHOrO MpHu3a oT (pupmsl, ee
MpE/ICTaBUTENb JepKall B PyKe MHUKPO(OH, KOPIYC KOTOPOro B pPe3yJibTaTe€ HEUCIPABHOCTH
0Ka3aJICsl ANMEKTPUUECKU COEJUHEHHBIM ¢ (a3oi mutaromedt cetu. [lobeaurenbHUIIa KOHKYpCa)
HACTYIMJIAa HOTOM Ha HYJEBOM NPOBOJ, HAYLIIUMHA OT OCBETUTENIBHBIX YCTAaHOBOK. B MOMEHT)
BpPYUEHUs MpH3a 00a MOTYUHIIN JIeKTpUUYeckuil yaap. OLeHuTe OMacHOCTh CUTYAIlMH U CIETalTe
mpennoyioxkenue 06 ee ucxone. [Ipoananusupyiite cuTyaluio, B KOTOPOH MpeicTaBUTENb (GUPMBI,
MpeXx/ae YeM BpYUYUTh MpH3, Nepedan Obl MoOenuTeNbHUIlE MUKPO(GOH A OTBETHOTO CJIOBA.
[TonpoOyiiTe OTBETUTH Ha TE K€ BOIPOCHI, YTO ObLIN 33JaHbl OTHOCUTEIBHO MPEABIAYLIETO CiIyyasl.
UYro, Ha Bam B3ruisiz, sIBIsieTCss OCHOBHOM 3TOM M IPYTUX MOJA0OHBIX ONacHbIX cutyanuid? Kakuel
BalllUTHBIE CPEJICTBA, 110 Baremy MHEHHIO, MOTJIN Obl IPEOTBPATUTh TaKHE HECYACTHBIE CITydan?
HcxonHble faHHbIE
OnexTpooOOpyOBaHHE CLEHBl 3alUTaHO OT Tpex(a3HOW YEeTHIPEXMPOBOJHOW CETHU C

3a3eMJICHHOM HellTpaibio; (hazHoe HanpshkeHue - 220B. [IpoBoIMMOCTBIO CIIEHBI TPeHeOpeyb.




Kon
HUHMKATOpa

Nuaukatop 1OCTHXKEHUS
KOMIIETEHITNH

OneHouHBbIE CpesicTBa

CxeMa Jurd aHayimsa

Y Y

oV YorX

L~V

)

Ocsetwrensuan

annaparypa

3

\\

(§9)

AU

Yeune-
TeNLHAR
annapa-

Typa

-

% !

Cuyena

L

LA AL LA AT AL TTAA CASA.

Rh1 — conporuBneHue Tena modeUTeIbHHIIBI IO MyTH TOKA PyKa-HoTra
Rh2 — conpotuBienue Tena mpeacTaBuTes GUPMBI 10 MyTH TOKa pyKa-pykKa
100 — compoTuBieHne 00yBU MOOETUTEILHUIIBI KOHKYpCa
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N T w

OKBUBaJICHTHAS cXema

D=

LT

Ne 6.

[Ipu peMOHTHBIX pabOTax B MOABAIBHOM MOMEIIEHUU CTPAXOBOW KOMITAHUHU ObLIIa TOBPEXKICHA
M30JISIIAS OCBETUTEIHHONW MPOBOAKU, U (a3HBIA MPOBOJ KOCHYJICS apMaTyphl Kene300€TOHHOTO
MEPEKPBITHS, IEKTPUIECKH CBS3aHHOW ¢ apMmaTypoil ¢yHmameHTa 31aHusi. OUEHUTE OMACHOCTh
71T COTPY/THUIIBI KOMIIAaHUH, KOTOPasi, pa3roBapuBasi mo TeJeQoHy B CBOeM KaOWHETE, TIOJI0KHIIA
HOTH Ha OaTapero OTOIUICHHS, IPU ATOM PYKOH OHa KOCHYJAach KOpIyca 3aHyJIEHHOTO MPUHTEpA.
/s yniporienus aHanm3a OyieM moJiaraTh, 9TO COTPYAHHIIA KacaeTcst OaTaper OroJIeHHON HOTOM.

WcxonHbple naHHbIE
Cucrema ocBellleHUsI U BCe OOOpYyIOBaHUE CTPAaXOBOW KOMITAHWHU 3aMMTaHbl OT TpexdazHou

YETBIPEXIPOBOJHOM CETH C 3a3eMJIGHHOW HeWTpanblo; (a3zHoe Hampsbkenue - 220B.
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ConpoTuBJIEHHE 3a3€MIIEHHUS HEUTpaiu ro - 3.9 Om.
Cxema 1j1g aHaan3a
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prATYPD

r(bYH - COIIPOTUBJICHUEC PACTCKAHHUIO TOKA B 3CMJIC (I)YHI[aMeHTa 3JaHuA
[OT - COIIPOTHUBIICHNUC PACTCKAHUIO TOKA B 3€MJIC CHCTEMBbI TOTIICHUS
Rh - COIMPOTUBJICHHUE TCJIa COTPYAHHKA KOMITAHUN

’ Bapuant ’ rgyn, Om ’ TOT, OM’ Rh, OMI
A | | | |




Kon WNunukaTop nocTukeHus
OneHouHBbIE CpesicTBa

UHAMKATOpa KOMIIETEHIINH
b
B
r
DOKBUBAJICHTHAsI CXE€Ma
E
Q i
Ry, Lot
——
0 3
I'y
— jre—
el =
IK-7.3 OcymiecTBisieT KOHTpPOJib | IlepeyeHb TeopeTHYeCKUX BOMPOCOB K 3a4€Ty:
co0JTIOICHUS TEXHOJIOTMYECKON ObecrnieueHre HEJOCTYTHOCTH TOKOBEIYIIIUX YaCTeH.

3aluTHOE 3a3€MIICHHUE.

3aluTHOE 3aHyJIEHHE.

3alMTHOE OTKIIOUCHHE.

Hanpsiokenne npukocHoBeHus. Hanpsikenue mara.

Opranm3anys 6€30MacHOMN IKCIITyaTaly JIEKTPOYCTaHOBOK.

[TonroToBka u 00y4eHHe IEKTPOTEXHUUECKOTO EPCOHAA.

KBanuduxaryionsslie rpynmnsl Mo 31eKTPoOe30MacHOCTH U YCIOBUS UX MTPUCBOEHUS.

. Opranu3zanoHHbIe MEPOIIPHUATHS, 00eCIIeUnBatoIe 6e30MacHOCTh paboT.

10. TexHuueckne MeEpONPHUATHs, OOecreunBarone 0e30MacHOCTh padoT Cco  CHATHEM
HATIPSKEHUS.

11.3amuTa 4yenoBeKa OT BO3ICHCTBUS JJIEKTPOMArHUTHBIX TOJIEH MPOMBINIIICHHOW YacTOTHI.
OKpaHUPYIOMUI KOCTIOM. DKpaHUPYIOIIKE YCTPOHUCTBA.

OCJICA0BATCIBHOCTHU n IMpaBuJI
IMPpOU3BOACTBA pa60T

CoN~WNE
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Ne 7.

[Ipn nemMoHCTpanMyu HOBBIX OOpa3lloB MPOAYKIIMM Ha TEXHUYECKOW BBICTABKE MPOH3OIILIO0
3aMbIkaHue (ha3HOTO MPOBOJA HA KOPIYC OJHOTO W3 TMPEACTAaBICHHBIX MPUOOpoB. B MoMmeHT
3aMbIKaHUS TIPEICTABUTENb (DUPMBI-TIOKYTIATEIIs Kacalics KOpIyca 3TOro npubopa; Apyroi pykou
OH OOJIOKOTHJICS O METAJUTMUECKOE OTPAXKIACHUE, Ppa3JeNSIoNiee dKCIIO3UIUN yYACTHUKOB
BbICTaBKH. OIICHWTE, KaKOW OMacHOCTH OH IIOJBEPraeTcs, €CJIM BBICTABICHHBIE SKCIIOHATHI
3aHyJIeHbl. BRIUMCINB BEMUYNHY HANPSOKEHUS] MPUKOCHOBEHHS M BPEMsi, B TEUEHHE KOTOPOTO Ha
yenoBeka Oy/eT JelcTBOBaTh 3TO HampsbkeHue, onpenenute no tabmume 2 FOCT 12.1.038-82,
SIBJISICTCS JIU TAKOE€ DJICKTPUUYECKOE BO3JICHCTBUE IOy CTUMBIM.

Cnenaiite BBIBOABI OTHOCUTENIBHO MPABHIBHOCTH BBIOOpA YCTPOMCTBA TOKOBOM 3all[UTHI
(TETI0BOTO PacIeUTEs ).

[TonpoOyiiTe OLIEHUTH OMACHOCTH MOJOOHOI CHUTyalluu, €ClIM YeJIOBEK KacaeTcs He KopIyca
Mpudopa, B KOTOPOM MTPOU3OIILTIO 3aMbIKaHKE, a KOPITyca PSAIOM CTOSIIEr0 3aHYJIEHHOTO MPHoopa.

HcxoaHbIe JaHHBIS

[Ipubopsl PUPMBI-DKCIIOHEHTA, B CEKIIMM KOTOPOW TMPOU3OIILIA aBapus, 3aMHUTaHBl OT
Tpex(da3HOW YETBIPEXMPOBOAHON CETH C 3a3€MJICHHON HEHTpanbio dYepe3 aBTOMAaTHYECKUiL
reruioBol pacuenurenb AE-1000 Ha Tok 16A, gasHoe HanpsikeHue cetu - 220B. Metannnueckoe
OTpakJIeHUE UMEET IIIEKTPUUIECKYIO CBSI3b Uepe3 KOHCTPYKIIMHU 3aHUs ¢ ero (yHIaMEHTOM.

B3auMHONW HMHIYKTUBHOCTBIO MEXIy (a3HBIM W  HYJEBBIM MPOBOJIOM MpeHeOpeUb.
NuaykTUBHOCTAMU  ()a3HBIX W HYJEBOTO TPOBOJHUKOB mpeHeOpedb. ComnpoTUBIECHUSIMU
pacTekanus Toka ¢ (QyHAaMeHTa 371aHus PyH U 3a3eMJIeHHS HEUTpaiau [0 IO CPaBHEHUIO C
COIIPOTHRIJICHUEM Tena uesioBeka Rh npeneOpeus. [IpoBoquMOCThIO 00YBH 1 1T0JIa MEXy HOTaMU|
YETOBEKa U METAUNIMUECKUMU 3a3€MJICHHBIMH KOHCTPYKIIMSIMU 3/IaHUS TPEHEOPEUb.

CxeMa 1 aHanm3a
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s kel e

A

RD - COIIPOTUBJICHUEC (1)3,3H01"0 MIPOBOAHMKA OT NICTOYHHUKA ITUTAHUA 10 MCCTA 3aMbIKaHUA
RH - COIIPOTUBJICHUEC HYJICBOI'O MPOBOAHHUKA OT UCTOYHUKA ITUTAHUSA JO MECTA 3aMbIKAHUS

Bapu | R®, RH,| ZT/3,
aHT Om Om Om
A | 056 097 022
B | 087] 043 o011
B | 032 054 018
T | 1,03 1,76 053
J | 044 075 0,08
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ZT/3 - conpoTuBiIcHHE OOMOTKH UCTOYHUKA TUTAHUS CETH

XapaKTepUCTUKH TEINIOBOTO paclenuTess

[Tpu 3ambIkanuy (pa3HOTO MPOBOJIA HA KOPITYC 3aHYJIEHHOTO PUOOPa, TOK 3aMBIKAHUSI IIPOTEKAET
10 IBYM BETBSIM: uepe3 HyJieBoi mpoBoaHuK (IH) u uepes Teno yenoseka, rgyH. u ro (Ih).

OKBUBAJICHTHAS CXeMa

Ne 8.

HaXOILSIIIIHfICSI B KOMAaHAWPOBKE COTPYAHHUK OTACIAa MAPKETUHIA IMPHUHHMAJIl BaHHY B CBOCM
rOCTUHUYHOM HOMepe. KocHyBIINCh pyKOl KpaHa, OH MOIY4YHJI JIEKTPUIECKUI yaap.

K HecwacTHOMy ciywaro mpuBena ciefyroomas nenb coOwsituil: Ilpu mocnegHem pemoHTe
CaHTEXHMKHM BaHHa OblJa 3aMEHEHa, HO PEMOHTHUKH, B HapylleHHe JeHCTBYIOIIUX IPaBUJ, HE
BBIITOJIHWJIM METAJUIMYECKYI0 CBA3b MEXKIYy BaHHOM M CHCTEMOW BojomnpoBoaa. B cucreme
KaHaJIU3aluy 30aHKs IPOU30IUIA yTeuka. MecTo yTeukn HaXOAWJIOCh HEJAJIEKO OT 3a3€MIIMTENS
TpaHchopmMaTopHON moacTaHIuU. M3-3a CHIIBHOTO YBJIQXKHEHHS TPYHTa CHUCTeMa KaHaIM3allud

@ =87 -0 o . .
OKazanach IOl MOTEHIMAJIOM * ¥ T ¥e | rme Y% - MOTEHNIHMAN 3a3e€MJICHHOW HEWTpain

Tpexda3Hol BTopuyHONH 00MOTKH TpaHchopMaTopa MOICTaHIIUH.

[lonp3ysicb nAMTEpaTypod, YKaXKUTE, Kakue OIIMyIIeHHs OyIeT UCHBITHIBaTh YENIOBEK,
npuauMaromuii BanHy. C nomoursio 'OCT 12.1.038-82 oueHuTe cTeneHb 0MacHOCTH, KOTOPOil OH|
nozsepraercs. Yto MoXKeT IpeIpUHAT IOCTPAJABLINII, €CIIM OH HE B COCTOSTHUY pa3kKaTh IaJIbLIb]
pyKH, o0xBaTuBIIei KpaH?

HcxonHble faHHbIE

HOTGHHI/IZU'I HeﬁTpaﬂH ObLI MOBEINIEH BCJICACTBHEC 3aMbIKaHUs OOHOI'O M3 (1)33HBIX ITPOBOJOB HAQ|
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METAJUIMYECKUE KOHCTPYKLHH, MMEIOIIHME CBA3b € 3emied. Da3HOe HaANpsHKEHHE BTOPUYHOM
0O0MoTKH TpaHcopmaTopa noactanuu - 220B. ConpoTuBieHUE 3a36MIICHHS HEUTPaIH (C y4eTOM
BIIMSTHUS COIIPOTUBIICHUS PACTEKAaHUIO TOKA B 3€MJIE CUCTEMBI KaHAIM3auu K ) - 3,2 Om.

CxeMa juis aHaiv3a

et Y YN
b YTV
bt Y YN

PAacnpeaenenme NOTEeHUMANOn R S
Ha NOBEPXHOCTH FPYHTA

86K 383eMNNTENR
Merannwseccan

XOHCTDYXUMA
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/// — 77 /j/
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Cucrema xanannaaumn
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Boaon A

e * . Ph

Rh — conporusieHue Tena yenoBeka

I'B — CONPOTUBIIEHUE PACTEKAHUIO TOKA B 3€MJIE BOJIOTIPOBOIA

KB — COIIPOTUBJICHUEC 3JI€KTpI/I‘-I€CKOI7[ CBA3U MCIKAY KPpaHOM U BaHHOM

I3M — CONPOTUBIICHUE PACTEKAHUIO B 3eMJIe KOHCTPYKIIUi{, Ha KOTOPBIE MPOU3OIIIO 3aMbIKaHHE

Bapu = Rh, IB, IKB, I3M,
af|T Om Om |Om Om

8,7

= T

9,9




Kon
WHIUKaTOpa

Nuaukatop 1OCTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeacTBa

A

[Ipexxne Bcero, HEOOXOAMMO HaWTH MOTEHLMAN HEWUTpainu mojacTtaHuuu. Ero BennuuHAa|
OIPECIIAETCS HAPSHYKEHUEM CETU U COITPOTUBIICHUSMMU [0 U 3M.
OKBUBAJIEHTHAs CXEMa Il OIPEIEIIEHUS (PO

Ne 9,

BosBpamiasices 10Moif ocie npe3eHTali HOBOro NpoekTa, opuc-MeHeKep COMIICS ¢ JOPOTH U
OKa3ajcsl HeJaleko oT Kapbepa. OOXoas JyXKy, OH MOAHSIICS Ha Kydy 3eMJIU W, yJep:KUBas
paBHOBecHe, B3sUICS 3a MpoBoA panuodukanuu. [IpoBoga paanonuHum u3-3a 0OpbIBa KacaluCh
(dazHoro mpoBoja tuHuu ekTporepeaaun. C momornipio 'OCT 12.1.038-82 oreHuTte omacHOCTH
cutyauuu nns odpuc-menemxepa. Kakue omymenus on ucnbitaer? (Cm. [7] umu [8]). Kakue
CITOCOOBI €r0 OCBOOOXKIEHUS OT JACHCTBUSA dIEKTPUIECKOTO TOKa Bl Moxkere npeioxuts? Kakue
TeXHUYECKHE CpEeJCTBa 3allMUTHl CIOCOOHBI B TOJOOHOM CHUTyallud COXPAaHHUTh JKU3HH
noctpaaasiiero? MoXHO JIM CUUTaTh TaKOM HECUACTHBIN Cilydail CBSI3aHHBIM C IMPOU3BOJICTBOM,
€CIIi BO BpeMsl IIpe3eHTAINH 0UC-MEHEKEeP UCTIONHST CBOM O0S3aHHOCTH.

UcxonnHele gaHHbIE

Jlunwus, mUTaroIas EKTPooOOpyI0BaHNEe Kapbepa, TpexdasHas, TpeXmpoBoIHas, HEUTpaTbHas
TOYKA NCTOYHHUKA MUTAaHUS HU30JupoBaHa. EMkocT Mexay dha3HBIMH MPOBOJIAMHE JIMHUH U 3eMJICH
OJIMHAKOBBI, AKTUBHOM MPOBOJUMOCTHIO H30JISAIIUU TpeHeOpeusb. YacToTa HampsHKeHUs MUATAOIEH
muann - 501711, 3emuts mocie A0S ChIpasi, 00yBb MOKpAst; COMPOTUBIICHUSMU PACTEKAHHUIO TOKA C

HOT" TIOCTPAAAaBIICTO U COMMPOTHUBIICHUCM O6yBI/I HpCHC6pC‘-IB.
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CH — emMKoCTh MEXTy (a3HBIM IIPOBOJIOM U 3eMJICH
Rh — conporuBieHre Teaa YenoBeKa
E — ga3Hoe nanpsokeHue HCTOYHUKA TUTAHUS

Bapuant CH, o

A 2-10-6
B 5-10-7
B 7-10-7
r 1.2:10-6
hi§ 4-10-7

OKBHBAJICHTHAS CXeMa

Rh, Om
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W

i &,

3nech Xy — eMKOCTHOE COIPOTHUBIICHHE MEKIY (ha3HBIM IIPOBOJOM U 3eMJICH

i

Mg =m—

rac f_ YacTOTa MUTAIOIIEH CETH.

Ilepeyenb TeM, mpemiaraeMbIX CTYIeHTAM JJsl NOATOTOBKM KOHCIEKTOB B PpPaMKax|
n3y4aeMoi TMCIUTIMHBI:

1. JlelicTBMe SJEKTPUYECKOTO TOKAa Ha Tejo dejoBeka. IlepBas MeaMIMHCKas MOMOIIb,
MOCTPaJaBIIEMy OT DJIEKTPHUYECKOTO yaapa.

2. TlnaxaTbl ¥ 3HaKU HJIEKTPOOE30MACHOCTH.

3. OpraHuzanus W OCHOBBI 0€30MAaCHOTO OOCITY)KHBAaHHS JJIEKTpOycTaHOBOK. OdopmiieHne
HapSII-A0IMyCKa A7l pabOThI B JIEKTPOYCTAHOBKAX.

4. CpenctBa  3amThl B JJEKTPOYCTAaHOBKAaxX.  3alldTa  YeJlOBeKa OT  JCHUCTBUS
DIIEKTPOMATrHUTHBIX TOJIEH.

5. Kiaccudukanus mepcoHaa mo 3JeKTpo0e30MmacHOCTH.

KoOHCIEKTHI BBINOMHAIOTCS 00BEMOM MO 5-6 pYKONMUCHBIX cTpaHull. B Temax 1-4 koHcHekT

HCO6XO}II/IMO JOMNOJIHATH HArJIIAHBIM MAaTCPUAJIOM — KapTUHKAMHU, Ta6.]'II/IIIaMI/I nT.Oo.




0) Ilopsimok mpoBeJeHUs] MPOMEXKYTOYHOH ATTECTALMU, NMOKA3ATeJIM U KPUTEPUH
OLlCHUBAHMUSL:

[IpomexyTouHass aTTecTalMsl IO AUCHUIUIMHE «DIEKTPOOE30NacHOCTh» BKJIHOYAET
TEOPETUYECKHE BOIIPOCHI, TO3BOJISIFOIINE OIICHUTh YPOBEHH OCBOCHHS 00YUYAIONTUMUCS 3HAHUH, U
MPAKTUYECKHE 3a/aHUf, BBISBISIONINE CTENEeHb C(HOPMHUPOBAHHOCTH YMEHHMA U HAaBBIKOB.
[TpoBoauTcs B hopme 3adera.

3aueT 1Mo JaHHOW AMCUMUIUIMHE MPOBOAMUTCA B YCTHOU (hopMe, BKIIOYAET TEOPETUUECKUE
BOIIPOCHI U IPAKTUYECKUE 3a/1aHMUSL.

IToxka3aTenn U KPUTEPUHU OLIEHMBAHUS 3a4eTa:

— «3a4YTeH0» — CTYICHT JOJDKCH 3HATh NPUHIUIBI PAOOTHl MUKPOIPOIECCOPHBIX
YCTPOMCTB peleHON 3alMThl M aBTOMATUKU AJIEKTPOIHEPIeTUYECKUX CHUCTEM M CHCTEM
AJNIEKTPOCHAOXKEHHS, BIAJAETh OCHOBAMHU MPOTPaAaMMHUPOBAHUSI MUKPOIIPOLIECCOPHBIX TEPMUHAJIOB
3alUThl 00BEKTOB AJIEKTPOIHEPTETHKU;

— «HE€ 3a4YTCHO0» — CTYACHT HC MOXKCT IIOKAa3aTb 3HAHUA HA YPOBHC BOCIIPOMU3BCACHUSA U
00BsicHEeHUST MHPOPMAIUH, HE MOKET MOKa3aTh UHTEJUICKTYyalbHble HABBIKH PEIICHUS MPOCTHIX
3azad.



