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lMopsidok npoeedeHuUsi pabombi

o Jlepenq HauamoM paOOTEI HEOOXOAUMO YOEQUTHCS, YTO YCTPOICTRBA, HC-
I[IOJIb3Y €MBIE B 3KCIIEPUMEHTE, OTKIIFOUEHKI OT CETU 3JIEKTPOIIUTaHU.

¢ J'Hezga RaIUTHOIO 3a3eMIIEHUS <<@:-> YCTPOMCTB, UCIIOJIL3YEMBIX B
3KC- MepUMEHTE, COeUHSIOTCS ¢ THe3oM «PEy» ncrounnka G1.

* Armmaparypa COeJUHSAETCS B COOTBETCTBUN C AJIEKTPHUUECKOI CXEMOIL.

o Emrxoctn ¢az wMojJenn A3  yCTAaHABIMBAKOTCd PaBHBIMHI  HYIIIO
CA=Cp=Cc=0.

* VYcraHaBIHBarOTCcs kenaeMble conpotuBiiceHns RA, RB, RC mzomsaun
a3z mogenu A3 u conpotuneHnsa R nzomaiun mogenun A7,

 Bxmouaercs nctounuk Gl n nuranne 01o0ka MyJIbTUMETPOB Pl

* C NOMONIIBIO BOJIBTMETPOBR OI0Ka MyJILTUMETPOB Pl m3MepsroTcs HaIps-
KEeHUS (pa3 3leKTpuyueckoll ceTu. [Io HUM CyJSIT O COOTHOIIEHUH COIIPO-
TUBJIICHUIT N3 0JISAIUN 3TUX a3,

’ BEHH‘-IHH}": P4BHYIO IIapaJUJICJIBHO COCAMNHCHHBIM COIIPOTHBJIICHHAM IHM30-
JEIIIHIK BCEX TPEX (IJHB:, CHHUTBIBAIOT C HNHJHNKATOP4 yCTpGﬁCTEa KOHTPOJIA
N3 0JIAITITI.

o Ilo 3aBepmeHun sxcnepumenTa nctodyHuk Gl u nuranue Onoka MyJIBTH-
METPOB P 1 oTkirouaercs.

TpebosaHus1 K ogpopmsieHUIO omYyema

B oTtuerT 1o 1abopaTtopHOIl padoTe BHOCATCH:
1. HanmeHoBaHUeE U I1€IL PaOOTHI.
2. IIpumensiemeie mpudopel 1 000pPYJOBaHIIE.
3. 3anoJHEHHBIE TAOIHIEI ¢ HEOOXOJMMBIMU PacUETHREIMH (DOPMY JIaMIL.
4. OOmue BEIBOEI II0 Pe3yJIbTaTaM CACIIAHHO I paOOTHI.
PesynbTaThl 3KCIIEpUMEHTOB 3aHOCATCS B Ta0m. 12.
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Tabmuma 5.1

da3bl ceTH ConporuBneHue Cuna toka, A Hanpsa»eHue, B
n3onAaumum
Ra
Rs
R ¢
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Jlabopamopuaa paboma Ne6
H3mepenue conpomueienus 3a3emiieHus

[{enb pabOTEL: M3MEPEHNE TOKA CTEKAIOIIEr0 B 3EMIIKO UEPE3 3a3€MIINTEND I
HAIPsDKEHNUSA MeXy HUIM U IIOTEHINAJIBHBIM 3JIEKTPOJOM Ha Pa3zjIMUHOM
yOaneHnu oT 3azeMiuTernsi. PopMympoBKa BEIBOJA O 3 (PEKTUBHOCTU
3aI[UTHOTO 3a3€MJICHIL.

OcHOo8bl meopuu.

Bce ciydyan nopakeHns 4elloBeKa TOKOM B PE3yJIbTAaTE 3JIEKTPHUUECKOTO
yJlapa BO3MOJKHEI JINIIb IIPH 3aMBIKAaHNN SJIEKTPUYECKON ILEIN 4epe3 TEN0
yeJIoOBeKa MJIN, MHaye TOBOps, IIPU IIPUKOCHOBEHNN YEJIOBEKA HE MEHEE UeM K
JIBYM TOUKaM L€, MEXKY KOTOPLIMIU CYIIIECTBYET HEKOTOPOE HAIIPSIKEHIUE.

OIacHOCTL TaKOro0 IIPHUKOCHOBEHMS, OIIEHMBaeMasl 3HadyeHHEM TOKa,
[IPOXOAINEr0 Yepe3 TEJIO YEIIOBEKA, MJIN K€ HAIIPSKEHNEM IIPHUKOCHOBEHIS,
3aBHCHT OT psana (aKTOPOB: CXe€MbI 3aMbIKaHHS I TOKa Uepes TEJIO Yelo-
BEKa, HAIIpSDKEHIE CEeTH, CXEMOII caMOIl CeTH, peXnMa ee HelTpanu (T. €. 3a-
3eMJIEHa IUIM H30JIHPOBaHa HENTpalb), CTEINEHN H30JIIIHH TOKOBEMIY X
yacTell OT 3€MJIN, a TakKXKe OT 3HAUE€HUIl eMKOCTH TOKOBEAYIIMX YacTell OTHO-
CHUTEIIBLHO 3eMJIII U T. II.

CJieIoBaTelIbHO, YKa3aHHAasl OIIACHOCTh HE SBILIETCS OJHO3HAYHOII. B
OJHIX CIIyUasxX 3aMbIKaHIE IeIIN TOKa Uepe3 TEIo YeJIoBeKka OyJIET COIpPORO-
KJIATHCA IPOXOKACHUEM Yepe3 HETO0 MaJIbIX TOKOB I OKaXKETCS HE OIACHBIM,
B IPYTUX — TOKH MOTYT AOCTHUraTh OOJILIINX 3HAYUE€HUII, CIIOCOOHBIX BBI3BATh
CMEpPTEIIbHOE II0OpakEHIIE UEJIOBEKA.

OIHOI U3 OCHOBHBIX IPHMYMH HECUYACTHBIX CJIIYYAE€B OT BJIEKTPHIUECKOTO
TOKa SIBJISIETCS IIOSBJIEHIE HAIIPSDKEHISI Ha METAJUIMYECKIX KOHCTPYKTHUBHEIX
JACTSIX 3JIEKTPOOOOPYAOBAaHUA, KOTOPhEIE HOPMAallbHO HE HaxXOOATCS IIOJ Ha-
IIpSDKEHNEM, — Ha KOPIIycaxX, KOXKyXax, orpaxJaeHnsax 1 T. IL.. HanpspkeHue Ha
STUX YacCTIX MOXKET IOSBUTHCS KaK Pe3yIIbTaT. IMOBPEKACHUISI N3OIAIUI TO-
KOBeAy X YacTell AJIeKTpooOOpyJoBaHNs (BCIIEACTBUE MEXaHHUYECKUX BO3-
JIeCTBHI, AJIEKTPIUECKOT0 Npo00s, €CTECTBEHHOr0 CTapeHNd I T. II.), IIaje-
HII [IPOBOJIA, HAXOAMAIIEToCs II0J HaIlpsKEeHNEeM, Ha KOHCTPYKTHUBHEIE YaCTU
AIIEKTPO0OOPYAOBAHUS, 3aMbIKaHI (pazkl CETH Ha 3eMI0. ONacHOCThL Mopa-
’KEHIIS1I TOKOM B 3THUX CIIyYasX YCTPaHIETCS C IIOMOINBIO 3alllUTHOTO 3a3eM-
JIEHIS, 3aHYJICHHUS, 3alUTHOIO OTKJIFOYEHWS, BBEIPaBHUBAHWA IIOTEHIIMAJIA,
JIBOITHOI M30JIAIIEl, a Takxke OJarojaps IPHIMEHEHIIO MaJIbIX HaIIpsIAKEeHUN
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I CIelHAalIbHBIX 3aIIUTHBIX CPEACTB — INEPEHOCHBIX IPHOOPOB U IPUCIOCOO-
JICHUIL.

JamMTHBLIM 3a3eMJIEHHEM HAazbIBaeTCs IIpPEeIHaAMEpPEHHOE 3JIEKTpuye-
CKO€ COEJUHEHHE C 3eMJICI HJIIN €€ 3KBUBAJICHTOM MeETaJUINYeCKNX HETOKO-
BEAVINX YacTell, KOTOphle MOTYT OKa3aThCs IIOJ HaIPSKEHNEM BCIIEICTBHE
3aMBIKaHIS Ha KOPIYC U II0 APYTUM IpUYMHAM (MHIYKTUBHOE BIINSIHUE, BhI-
HOC IOTEHIINAanIa U T. II.).

[IpuHIMI OEICTBUA 3alfUTHOTO 3a3€MIICHIS — CHIDKEHIE HaIIPSKEHU
MEXKIY KOPIIyCOM, OKazaBIIMMCS IOJ HalpspKeHUeM, U 3eMilell Jo Oezomac-
HOI'O 3HaueH!sA. /[aHHO€ HaIpsKEeHIUE Ha3blBAaeTCs HaIIPsDKEHHEM IPHKOCHO-
BeHNs Upp. 3TO gocTuraercsa nmyTeM YMEHBIIIEHNS IIOTEHIAalIa 3a3€MIIEHHOTO
oOopymoBaHmIA, a TakikKe IyTEM BhIpaBHHBAaHHIS IMOTEHI[UAIOB OCHOBAHU, Ha
KOTOPOM CTOHT YEIOBEK, 1 3a3eMJICHHOI'O 000PYOBAHI, 3a CUST IIOSIBJICHUS
[IOTEHIINAJIOB Ha IIOBEPXHOCTH 3€MIIN IIPU CTEKAHUU TOKa B 3eMIIIO. JIaHHBIE
IIOTCHINAILI BO3HUKAIOT U3-3a CPAaBHHUTEILHO OONIBIIOIO yAEIBLHOIO COIPO-

THBJIEHUS rpyHTa (1 «10°-1x10" Om M.) U YMEHBIIAIOTCS II0 MEpe Yy daJleHUd
OT MecTa CTE€KaHMs TOKa B 3eMJII0. B HemocpeAcTBEHHOII OIN30CTH OT MECTa
CTEKaHI TOKa B 3€MJIIO IIOTEHI[MAJI OCHOBAHUS, HA KOTOPOM CTOUT YEIIOBEK,
IpaKTHYECKH PaBEH IIOTEHIMHAJy 3a3eMJIEHHOTo oOopyjaoBaHud. IIpm 3ToM
Pa3HOCTh IIOTEHIINAJIOB, OIPEJIEIISIFOIas HaIPsKEHNUE IIPUKOCHOBEHUS, M-
HUMaJbHa. [Io Mepe yaarneHus JaHHOTO OCHOBAHUS OT MeCTa CTEKaHUS TOKa
B 3€MJIIO YKazaHHasd pa3HOCTh IIOTEHINAIOB BO3PACTAET, TO €CTh 3(P(PEKT BhHI-
pPaBHUBAaHI IOTEHI[HAJIOB ocnadOeBaeT. llpn yJganeHUU 4eloBEKa OT MeECTa
CTEKaHII Toka B 3eMIt0 Ha 20) METpOB U OoJiee HAIPSDKEHUE IIPUKOCHOBEHUS
[IpaKTUYECKN PaBHO ITOTEHIMAJy KOPIIyca DJIEKTPOYCTaAaHOBKU OKa3aBIIEIICA
1O HAIPSKEHUEM.

Ecmm kxopIiyc 3JeKTpooOOpyJOBaHHS HE 3a3€MJIEH, U OH OKasaliCsi B
KOHTAKTE ¢ (a30il, TO IIPUKOCHOBEHIE YEIOBEKa K TaKOMY KOPITyCY pPaBHO-
CIDILHO IIPUKOCHOBEHUIO K (aze. B 3ToM ciydae BelnmdMHa TOKa B KOM-
IUIEKCHOI (popMe, MPOXOSIIEro Yepes TEI0 YEJIOBEKA, IIPHMKOCHYBIIETOCS K
dazHOMY OPOBOAY TpeX(dazHON 3NEKTPHUUECKOIl CETU C M30JIMPOBAHHOII HEMl-
TpaJIbio (pHC. 22), OIIPEAETISIETCI COOTHOIIEHIEM:

I; = Up/(Rq + Ros + Ry + Z,,/ 3), (6.1)

rae Ly, Uy, Zy — KOMIUIEKCH Toka, A, (a3HOro HAmpsKeHUs, B I cOIpOTHB-
neHusa moJrnun ogHoi dazel, OM; Ry — compoTuBineHne tesa uenoBeka, O,
R,s — conpoTurineHne oOyBu denoBeka, OM, R, — comporurnenne nomna (oc-
HOBaHIA ), OM.
IIpu MamoMm CONpOTURICHUN OOYBHU, II0JIa M M3OJISIMN IIPOBOJOB OTHO-
CHTEILHQMUNIAIT BaCAd K MOKET JIOCTUTATh OIIACHBIX 3HAUCHMUIL
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JIns TpexdazHoil 3JIEKTPUYECKOl CETH C IJIyXO 3a3€MIIEHHOII HeHTpa-
JIBEO IMPOBOAUMOCTE M3OJISINU (Pa3HBIX IIPOBOJOB OTHOCHTEILHO 3eMIIU IIpe-
HeOpeXXKIMO Majla II0 CpaBHEHHIO C IPOBOJMMOCTBIO 3a3€MJIEHHS HeNTpallu,
[I0O3TOMY BEJIMUYMHA TOKAa UEpe3 TEJO UEJIOBEeKa MPaKTUUECKU HE 3aBUCUT OT

COIIPOTHBIJICHITA M30JITII 11 PdBHA

I,=U, (R, +R.+R;+R,), (6. 2)
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Puc. 6.1- IIpukocHOBeHUe YeIoBeKa K (ha3HOMY IIPOBOY TpexXdazHoU AIeKTpiie-
CKOI CEeTU C N30JIMPOBAHHON HENTPAIIbIO

HanOosnee HeOmaronpusATHBIN ciydail OyAeT, Korja 4elIoBeK IIPHKOC-
HYyBIIMIiCA K (paze MMEET Ha HOraxX TOKOIIPOBOJAIIYIO OOYBb — CHIPYIO WU
IOJOUTYO METAJUIMUECKUMU T'BO3ASMI U CTOUT HEIIOCPEACTBEHHO Ha CHIPOII
3eMJIE WIN Ha MNPOBOJAINEM OCHOBAHUN — HAa METAJUIMYECKOM IIONIy, Ha 3a-
3€MJIEHHOII METaJUINYeCKOIl KOHCTPYKIMM, T. €. KOTJa MOXKHO HpUHATE R =0
n Ry=0. ConporuBnenue zazemiueHus HelTpain Ry oOBIUHO BO MHOro pa3s
MEHBIIIE€ CONPOTHBJICHII Tejla 4eloBeka (kak mpaBmio, Ry He IIpeBHIIIaeT
10 OM) 1 UM MOXHO IpeHeOpeub. [Ipn 5THX YCIOBMSIX BEJINYMHA TOKa YEpe?
TEJI0 YeJIoBeKa JIOCTUraeT onacHoll BenmuuHel. Hanpumep, mpu Rqy=1000 Om
(BronmHe BeposaTHas BennunHa) 1 R,=4 Om [,=220/(1000+4)=0,22 A.

3a3EMILIIOII M Y CTPONICTBOM Ha3LIBAETCSI COBOKYITHOCTD 3a3€MIIUTEIIS —
METAJUIMYECKUX IIPOBOJHUKOB, HAXOJAININXCSI B HEIMOCPEACTBEHHOM COIIPU-
KOCHOBEHNU C 3€MJIEN, U 3a3€MJLIOIUX IIPOBOJHUKOB, COEIUHSIOIUX 3a-
3EMILSIOIIE YAaCTH € 3a3EMIIUTEIIEM.
3azeMuuTennn OBIBalOT MCKYCCTBEHHBIE, IIp€JHa3HAauYCHHBIE MCKITFOUN-
TEILHO JIA IIEJIEN 3a3€MIICHII U €CTECTBEHHBIE, HaXOJAIINECS B 3€MIIE Me-
TaJUIMYECKHUE IIPEeAMETEl NTHOTO Ha3HAUCHIL.

JUI1 NCKYCCTBEHHBIX 3a3€MIINTENCIT MPUMEHSIIOTCS OOBIYHO BEPTHKAIIL-
HBIE 1 TOPU3OHTAJILHEIE 3JIEKTPOJIBI, T.€. OJUHOYHbLIE 3a3€ MIINTEIIN.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



__6:10xB Tp 3802208, (Up=220B, U;=380 B)

— Y W Nn—28 »
Y Y Vi N |
T
. \ \
hY N \
F
——— ——— —— —

Puc. 6.2 — IIpukocHOBeHUEe UeloBeKa K (pa3zHOMY ITPOBOTy TpeXdazHOH 3IeKTpuie-
CKOI1 CETU C IJIyXO 3a3eMJICHHOU HeUTPaJIbIO

B kauecTBe BEpTUKAJIBbHBIX 3JIEKTPOJOB HUCIIONIB3YIOTCS CTaJIbHBIE TPY OBl
auaMeTpoM 3-5 C¢M 1 yITIoBas cTalmk pazMepoM oT 40x40 mo 60x60 mMm
JUTMHHOIT 2,9—3 M, a TakXke cTalbHEIe IIpyTKU quameTpoM 10—12 MM n qumns-
HOI1 J10 JIECATU METPOB.

JI1nsg coequHEHN BEPTUKAJIBHBIX 3JIEKTPOIOB MEXAY COOO0I U B Ka4ecT-
BE CAMOCTOATEIILHOTO TOPNU3OHTAILHOTO 3JIEKTPO/ia IIPUMEHSETCS I1I0JI0COBAas
CTallb CEUeHNEeM He MeHee 4x12 MM W cTajlb KPYIJIOTO CEUYEHU JIaMeET-
poM He MeHee 6 MM.

J1114 TIOTpYKEHU B 3€MJIFO BEPTUKAJILHEIX 3JIEKTPOJOB IIPEIBAPUTEIILHO
poroT TpaHmero rinyounon (,7-0,8 M, mocjie 4ero nmx 3adOMBarOT U BEpXHUE
KOHIIBI COEQUHSIOT CTallbHOU IIOJIOCON C IIOMOINBKO CBapkKu. B Takux xe
TpaHIIEAX IIPOKJIaALIBAIOT U TOPU30OHTAJILHEIE SJIEKTPOJLI. 1 PaHIIEO 3acChI-
[TAIOT 3€MJIEN, OUYUIEHHON OT CTPOUTEIILHOIO MYyCOpa, a 3aTeéM TIIATEIILHO
yTpaMOOREIBAIOT, UTO OOECIEUNBAET JIYUIIYIO IIPOBOJNMOCTE I'PYHTa, a CIIe-
JIOBaTEIILHO, YMEHBIIIAeT PacXo/i MeTalljla Ha Y CTPOIICTBO 3a3€MIICHIS.

B 3aBUCUMOCTH OT MECTa pa3MEIEHUSA 3a3€MIINTEIISA OTHOCUTEIILHO 3a-
3EMJLIIONMET0 000PYJOBAaHUS pazIMJarOT JABa TUIIA 3a3€MILIFOIIX YCTPOICTR
(3Y) — BeIHOCHOE 3Y U KOHTypHOEe 3Y. Y BRIHOCHOIO 3¥Y 3a3eMJINTENIL BLEIHE-
CEH 2a IpeJenbl IUIOMagKN, Ha KOTOpOH pa3zMEMEHO 3a3eMIsIeMoe 000opyao-
BaHUE. OTO IPUBOJUT K TOMY, UTO IPaKTUUECKHN HE IPOUCXOAUT BLIPaBHU-
BaHUE IIOTEHIINAjIa OCHOBAHISA, HA KOTOPOM CTOUT YEIIOBEK, M 3a3€MIIEHHOTO
obopymoBaHud. O(PPeKTHBHOCTL IIPUMEHEHHSI Takoro 3Y 00yCIOBIEHa
TOJIbKO CHIJKE€HHEM IIOTeHI[Hajla 3a3€MJIIEHHOro obopyJgoBaHmA IIpu aTom
OKa3bIBACTCA HECYIECTBEHHBIM UICJIO U CXE€Ma PaCIIOJIOKEHI 3a3€MILIHO-

IIIUX 3JIEKTPOJOB, puc. 24.
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HpH 3dMEIKAHITI (baBLI Hd KOPIIYC 1M CTCKaHIII TOKa 13 HEPC3 3d3CMJII-
TCJIb (|)3(X) AOCTHUI'aCT MAKCIIMYyMd B TOHKC ITOBCPXHOCTII Hald 343CMJIHNTCIICM

I IpakTudeckn zaryxaer depe3 20 meTpor. IIpu 3ToM Ha pyKy deJIOBEKa,
IIPUKOCHYBIIETOCS K KOPITYCY 3JIEKTPOOOOPpYJOBAHMS, ACICTBYET IIOTEHIIUA
3a36MJINTEIIA (3, 4 HOTH HaXOOATCS IIOJ IIOTEHIIHAJIOM, ONM3KHM K HYIJIRO.

HaHpH}HEHHE IIPIIKOCHOBCHITA U]:[P, PABHOC PA3HOCTH IIOTCHIINAJIOB PYKIH
I1 HOI', B JaHHOM CJIy4ae IIPaKTHYECKII paBHO P3.

A

V

Puc. 6.3 — BerHOCHOIH (cOoCpeIoTOUeHHBIH ) 3a3eMINTe b

KonrypHeie 3Y XapaKTEpH3YIOTCAI I[I0 BO3MOXKHOCTU pPaBHOMEPHBIM
pazMeIeHeM 3a3eMJLIIOIIX AJIEKTPOJOB II0 IUIOIIaJKe, Ha KOTOPOIl ycTa-
HOBJIEHO 2JIEKTpooOopyoBaHne. Takoe 3V Ha3bIBaeTCA pPacpee/ICHHBIM.
CHIDKEHIE HaIpsIKEHUS IIPUKOCHOBEHUS B 3TOM clIydae OOyCIOBJIEHO HeE
TOJILKO IIEpepaclpeeICcHNEM IaJCHN HANPSDKEHWS HCTOYHNKA, HO U BHI-
PaBHIBAHUEM IIOTEHIINAJIOB 3a3€MJIEHHOI'O KOpIIyca A3JIEKTPOYCTAHOBKU U
OCHOBAaHH, Ha KOTOPOM CTOUT YEJIOBEK, KaK ATO IIOKazaHO Ha puc. 25. [Ipnu
ATOM pacHpejie/IeHIs IIOTEHINAJIOB OTEJILHBIX 3a3€MIIUTENIE CKJIa bl BakrOT-
cs, MOJIy4aeTcd CyMMapHOE pacmpejeneHne mnoTeHiuaila ¢3X(X). Takum

00- Pa30oM, IIOTCHIMAJIEI B TOHKAX paﬁmqeﬁ INIOIMIAKIT IIO CBOEH BEJIMYHNHE
IIPH- OIIKAIOTCA K IIOTCHIIAIY 343CMJICHHOI'O KOPIIyCa GﬁﬂpyﬂDEaHHH,
IIOOTOMY HAIIPAMKCHIIC IIPHKOCHOBCHIIA UHP SHAYHUTCJIbHO YMCHBIIACTCA I
COCTaBJLIET LOJII (3.

B kxadecTBe €CTECTBEHHBIX 3a3€MIINTEIIE MOTYT HCIIOIL30BATLCS: IIPO-
JIOKEHHBIE B 3€MJIE BOJIOIIPOBOJHBLIE U JAPYTHE MeTaJUINUecKNe TPyOOoIpORO-
OBl (32 HCKIFOUEHHEM TpPyOOINpPOBOJIOB TOPIOUNX JKUAKOCTEI, FOPHOYNX IIN
B3PBIBOOIIACHBLIX Ta30B);, oOcajJHBIE TPYOBI apTe3MaHCKIX KOJIOAIEB, CKBa-
KIH, Myp(OB U T.IIL., METAIUIMYECKNEe KOHCTPYKILUM H apMaTypa xelnezode-
TOHHBIX KOHCTPYKIIMI 3JaHUN 1 COOPYKEHUII, NUMEIOIINE COECAUHEHIE C 3EM-
JIel, MeTaJUIM4eCKUE IIIYHThl I'MIAPOTEXHUYECKNX COOPYIKEHUIT, CBUHI[OBLIE

0OOITOUK I RAGSTIEH nbHRRIQKEHHEIX B 3eMIIE,
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Puc. 6.4 — Cny4ail KOHTYPHOTO (pacIpeeIeHHOIO ) 3a3eMJINTEeIL]

AnMoMHIHIEBEIE 000JI0UKHN KaOeneil M aJTFOMUHUEBBIE IIPOBOJHUKU HE
JIOITY CKA€TC ICIIOJIb30BATEL B KAUECTBE €CTECTBEHHBIX 3a3€MJINTEJIEIA.

B snexTpruyecknx paclpeAeluTebHBIX YCTPOIICTBaAX BBICOKOT'O HaIIps-
’KEHIsI B Ka4E€CTBE E€CTECTBEHHOI'O 3a3€MIINTEJII MCIIONIL3YEeTCs 3a3eMJIIEHIUE
OTIOP OTXOIAINNX BO3AVIIMHBIX JIMHUN C TPO303aIUTHBIMU TPOCaMU IIPHU YC-
JIOBUH, UTO TPOCHI HE N30JINPOBAHKI OT OIIOP.

EcTecTBeHHBIE 2a3eMIINTENIN OO0JIaJar0T, KaK IIPaBIUIO, MAalIbIM COIIPO-
THUBJIEHUEM pacTEKaHNIO TOKa, IIOATOMY HCIIONB30BAaHNE HX I IeJeill 3a-
3€MJIEHI SKOHOMIUECKU BEChMA IIEJIECO00pa3HO.

3a3eMJLIOINIE IPOBOJHUKI, T. €. IPOBOAHUKN, COCAUHSIONIINE 3a3EM-
ngeMoe oO0OpyJOBaHHUE C 3a3€MIINTEJIEM BBIIIONMHAKOTCSA OOBIUHO M3 IIOJIOCO-
Boll crann. IIpoknaaka MX IMPOM3BOAUTCS IO CTEHAM U APYTUM KOHCTPYKIIU-
M 3JaHUll. B kadecTBe 3a3eMIISIONIUX IIPOBOJHHUKOB JOITy CKA€TCS MCIOJIb-
30BaTh pazJIMUHbLIE METAJUIMUECKIE KOHCTPYKITHIL.

[IpucoeuHeHne 3a3eMIIIEMOro OOOPYJIOBAaHHSI K MAarucTpalIM 3a3eMIle-

HII, T. €. K OCHOBHOMY 3a3€MILIFOIIEMY IIPOBOJHUKY, HYIEMY OT 3a3eMIINTEIs,
OCYIIIECTBILIETCS C TIOMOIIBIO OTAEIIBLHBIX IIPOBOMHUKORB. IIpu 3TOM MOCIIEI0Ba-
TeJIbHOE BKITFOUEHIE 3a3eMIIIEMOT0 000PYJOBAHIS HE JOITY CKaeTCL

CoeQUHEeHN 3a3€MJLIIOIINX IIPOBOJHHKOB MEXKAY COOOI, a TakXKe 3a-
3EMJINTEIIAMU U 3a3eMJEIEMBIMI KOHCTPYKIUSMU BHIIIOJIHSIOTCS, KaK IpaBU-
JI0, CBapKoOil, a ¢ KOpITyCaMH aIlllapaTOB, MaIllH U JPYToro o0opyJOBaHUS —
CBapKOII IJIN C IIOMOIILEO OOJITOB.
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OTIMUUTEIFHON OKPaCKOM 3a3€MILIIONIEIN CETU SBJISETCSA UEPHBIN IIBET,
KOTOPBIM JIOJIKHBI OBITH OKpalleHbl BCE€ OTKPHITO PACIOJIOKEHHEIE 3a3€M-
JISTFOIIME IIPOBOAHUKI, KOHCTPYKITUM U IIOJIOCHL CETH 3a3€MIIEH .

OOnacTe NPHUMEHEHUS 3allUTHOIO 3a3€MICHHS — TpexX(azHBEIE CETH MO
1 kB ¢ m3onupoBaHHON HelTpalbio U BeIme 1 kB. ¢ J1r00BIM pexnmMoM pabdo-
Thl HEUTPaJI.

TpeboBaHNS K YCTPOIICTBY 3al[UTHOTO 3a3€MIICHUS U 3aHyJIEHUS OIIpe-
neneHsl [IpaBuimaMm ycTpoiicTBa AJIeKTpoycTaHOBOK (I1IVD), B cOOTBETCTBRHH
C KOTOPBIMU 3alUTHOMY 3a3€MIICHIIO IUIN 3aHYJICHUIO IIOJJIEXKAT BCE METall-
NMYecKNe U APyTUe TOKOIIPOBOJAIINE YaCTH AIIEKTPOYCTAHOBOK M 00OPYI0-
BaHUS, KOTOPLIE CIIYyUAallHO B aBapUIIHOM pEXKUME MOTYT OKazaTbCs II0J, Ha-
npsoxerneM (CCET T'OCT 12.1.030-81):

— Ipu HOMHHaJIbHOM HanpspkeHum 380 B u Beime nmepeMeHHOro TOKa,
440 B u BEIIIIE TOCTOSHHOT'O TOKAa — BO BCEX AJIEKTPOYCTaHOBKAX,

— IIpH HOMHHAJILHOM HaInpskeHuu Beime 42 B, Ho Himke 380 B mepe-
MeHHOro Toka u Beile 110 B, Ho Hike 440 B MOCTOSIHHOTO TOKAa — TOJILKO B
[IOMEN[EHUIX C IIOBBIINIEHHON OIIACHOCTBIO, 0CO00 OITACHEIX IOMEIEHHIIX I B
Hapy ’KHBIX SJIEKTPOY CTAHOBKaX,

— BO B3PBIBOONACHEIX MOMEMIEHIIX HEOOXOIIMO 3a3€MJISITL BCE 000py-
JTOBaHIE HE3aBUCUMO OT HAIIPSKEHIU.

IIp1 HOMUHANIBLHBEIX HaOpsKEHILIX MeHee 42 B mepeMeHHOro Toka IUIU
110 B nocTtossHHOTO TOKa 3a3eMJICHHUS IUIN 3aHYyJIEHUS BJIEKTPOYCTAaHOBOK HeE
TpeOyeTcs.

J1d 3a3eMIIeHISl YCTAHOBOK, KOTOPhIE ITUTAKOTCS OT OJHON CETH, IIETie-
co00pa3HO NPOEKTHUPOBRATL OOIEee 3a3eMILIIoNIee YCTpOolicTBO. Ecinn nMmeercs
HECKOJIBKO 3a3€MJLIIONIIX YCTPOIICTB, OHU JOJDKHEI OBITH SIICKTPUUECKI CO-
eIMHEHEI MEXK Ty COOOIL.

JIns1 ocymectBieHns 3()(QEKTUBHON 3aIUThHl BEIMYNHA COIIPOTHURIIEHHI
3aIIUTHOrO 3a3€MJIEHUS HE JOJDKHA IIPEBBINIATL 3HAUEHU, IIPU KOTOPHLIX Ha-
IpSKEHNE MPUKOCHOBEHUS WJIN IIaroBOE€ HANPSKEHUE JTOCTUTAKOT OIIaCHBIX
BenuunH (Tadn. 6.1).

AOKYMEHT MNOANMCAH
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TaOnuma 6.1

MakcHMAaJbBHO JAOIIYCTHMbIC 3HAYICHH A COIIPOTHBJICHHA 3AIIIHTHOI O 3a3€MJICHHA B
3ABHCHMOCTH OT XAPAKTEPHCTHK YJICKTPHYCCKHX ceTel

donycrumoe conpoTu-
BNIeHME 3a3eMAIoLero XapaKkrepucTUKa 3NeKTPOoYyCTaHOBOK
yctpouctea R, Om
INeKTpoycTaHOBKM HanpaxkeHnem ao 1000 B (HenTpanb usonnposaHa)
4 [na aNeKTpoyCcTaHOBOK MOLLHOCTBIO MCTOYHKKA Bonee
100 KBA
10 [nAa 3NeKTpoycTaHOBOK NPU MOLLHOCTHM reHepaTopoB U
TpaHcpopmaTopos Ao 100 KBA
125/I5, Ho He Bonee 10 (I5 Ecnu 3a3emnatollee ycTporcTBo ABnaeTca obwmm ans
pPacyeTHbIXM TOK 3aMbl- 3N1eKTpoycTaHoBOK HanpsaxeHnem go 1000 B v sebiwe 1000
KaHMA Ha 3emno, A) B
INEeKTPOYCTaHOBKM HanpaxeHmnem ebiwe 1000 B
250/, HO He Bonee 10 Echu 3a3emnalollee yCcTpOMCTBO MCNONb3YETCA B CETU C
M30/IMPOBAHHOMW HEMUTPANbIO
0,5 Ecnu 3azemnsaollee yCcTpoOMCTBO MCNONb3YETCA B CETU C
3OPEKTMBHO 3a3eMNEHHOM HEMUTPANbIO

MepeyeHb annapamypbl

O603Ha4YeHue HaumeHoBaHue Twun
G1 Tpexda3Hblii ICTOYHUK NUTaHUA 201.2
Al BNOK NMHEeMHbIX Apoccenei 337
A2 TpexdasHblid TpaHcPopmaTop 302
A9 Moaenb u3amepeHMA 3aseMieHUA 312
P1 BAOK MyNbTUMETPOB 508.2

Yrkazanua no mexHuke bezonacHocmu npu 6b6INOIHEHUU ﬂﬂﬁﬂpﬂﬂ‘!ﬂpﬂﬂﬂ

pabomol npeocmasnennt 8 Ilpunoxcenuu 1.
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IIopsaodok nposedernus pabomol

* HeobOxomgumo  yOemuThbCcs, dYTO  YCTPOICTBA,  HCIIONIB3YEMBIE B
AKCIIEPUMEHTE, OTKIIFOUEHBI OT CETHU AJICKTPOIIUTAHI.

¢ ['Hezma 2aIIUTHOIO 3azeMJIEHUS <<@}> YCTPOICTB, HCIIOJIE3YEMBIX B
SKCIIEpHIMEHTE, COeAUHMOTCA ¢ THe340M «PE» ncrounnka Gl.
* Ammaparypa COEQUHSIETCI B COOTBETCTBUN C AJIEKTPUUECKON CXEMOIL

¢ IlepexirouarernieM YCTaHOBJINBAETCS KEJNAEMOE YAEILHOE COIIPOTURIIEHIE
IrpyHTa P B Moae A9.
 Bxmouaercsa uctounuk Gl n nuranne Oj10ka My ILTUMETPOB P1.

o C NmoMOmpBI aMIEpPMETPa I BOILTMETpa OJI0Ka MyJILTHMETPOB Pl m3me-
pPAETCA TOK CTEKAOIIUI B 3€MITFO Uepe3 3a3eMIINTENb U HaIIPSAKEHIIE MEK-
Iy HUM M MOTEHIINAaIbHBEIM 3JIEKTPOJOM Ha PazINMdHOM YJaJI€HUHN OT 3a-
3EMJINTETIS.

¢ li3MepeHHBIE 3HAUECHI TOKOB M HAIIPSAKEHUI HNCIIOJIL3YEOTCS AJI OIIpe-
JIEJICHUS [IPABIUILHOT'O PaCIOJIOKEHNS IIOTEHIUAILHOTO 3JIEKTPOga OTHO-
CUTEJIbHO 3a3€MIINTEIIS U ITOCIEAYIOIIEr0 pacueTa COIPOTURIEHUS 3a3€M-
TICHU.

o [lo zapepmennuu sxcnepuMmenTa uctouHuk Gl u nuranne O10ka MyJIbLTH-
MeTpoB Pl oTkmrouaercs.

Tpebosanus k omuémy no 1abopamopHoil pabome

IIpu 1npoBegeHUN HSKCIEpHMEHTa ¢ IIOMOIIBIO aMIlepMeTpa U
BOJILTMETpa OJIoKa MYyJIBTHMETPOB Pl mpu m3mMepeHnm Toka CTEKarolIero B
3eMJIIO Ye- pe3 3a3eMIINTENb U HAIPSKEHUS MEXOAY HHUM U IIOTeHI[HAaJIbHBIM
AJIEKTPOAOM Ha pazjIMd4HOM VJAAJIEHHH OT 3a3eMJINTENd, pe3yJIbTaThl
OTpazuTh B (popMe TaOJIMIEI.

Heobxomumo  caenatb  BRIBOJ O A(Q@PEeKTUBHOCTU  3alUTHOTO

3a3€MJICHIL.

JOKYMEHT MNMOANCcAH
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Mooenuposanue oelicmeus 3auiUumHoO20 3a3emMaeHUA
(camo3azemieHus) 31eKmpoooopy008aHuUA

L[EHL ]_3-':16{}TLIZ MOAC/IMPOBAHHMC I HCCJICJOBAHIIC ,[[EﬁCTEHH 3allTIIITHOI'O
3d3€MJICHIIA 1 CAMO343CEMJICHITA BHEHTpﬂﬂﬁﬂpyﬂGEaHHH.
OcHoebl meopuu.

Bce ciydan mopakeHus 4elIoBeKa TOKOM B PE3YyJIbTATe 3JIEKTPIUECKOT0
ylapa BO3MOJKHEI JIMINb PN 3aMBIKAHIH 3JIEKTPHUUECKON IS Yepe3 TEIIO
UyeJIoBEKa WM, MHaue roBOps, IIpHU IMPUKOCHOBEHUN YEJIOBEKa HE MEHEE UeM K
JIBYM TOUKaM I[E€III, MEXK/JY KOTOPBEIMIU CYIIIECTBYET HEKOTOPOE HAIIPSKEHIIE.

OIIacHOCTh, TaKOI'0 IIPUKOCHOBEHUs, OIl€HMBaeMas 3Haue€HHEM TOKa,
[IPOXOJSAIIETO YEpe3 TEJIO YEIIOBEeKa, NN K€ HallpsKEHNEM IIPUKOCHOBEHI,
3aBHCHUT OT psaaa (aKTOPOB: CXe€MbI 3aMBIKaHHS I TOKa Uepes TEJIO Uelo-
BEKa, HaIIpsDKEHIE CEeTH, CXEMOIl caMOIl CeTH, peXnMa ee HeliTpanu (T. €. 3a-
3eMJICHa IUIN M30JIHpOBaHa HEHTpalb), CTEINEHH H30JLIIUI TOKOBEMY ITUX
JacTEM OT 3€MIIH, a TakKXe OT 3HAUCHUN €MKOCTH TOKOBEIYI[IX YacTeil OTHO-
CUTEJILHO 3€MJIN U T. II.

CreaoBaTeIbHO, YKa3aHHAsl OIIAaCHOCTh HE SBIIIETCS OJHO3HAUYHOI: B
OJHIX CJIydasxX 3aMbIKaHIE I[€IIU TOKa depe3 TEeJIO UelloBeka OyJIeT COIIpPOoBO-
’KIATBCA IIPOXOKICHIEM UepPE3 HErO MallbIX TOKOB I OKaXXETCA HE OIACHBIM,
B IPYTUX — TOKH MOTYT AOCTHUTraTh OOJILIINX 3HAYUEHUII, CIIOCOOHBIX BBI3BAThH
CMEPTEJILHOE IIOPaKEeHIE UETIOBEKA.

OJIHOII 13 OCHOBHBIX MNPUUYNH HECYACTHBIX CIIYUYAaeB OT AJIEKTPHUUECKOTIO
TOKa SBJIIETCS IMOSBJICHNUE HAIIPSDKEHUS Ha METaJNINUEeCKNX KOHCTPYKTHUBHBIX
YaCTIX AJICKTPO0OOpYAOBaHII, KOTOpPEIE HOPMAalIbHO HE HaXOJATCS IO Ha-
[IpsSKEHNEM, — Ha KOPITycaxX, KOXKyXax, OrpaxXJeHUsX 1 T. II.. HanpskeHue Ha
ASTUX YaCTSAX MOXKET IOSBUTBLCS KaK PE3YJILTAT. IOBPEKACHUSA N3OSN TO-
KOBeAY X YacTell AJIeKTpooOopyJoBaHNs (BCJIEACTBUE MEXAHUYECKUX BO3-
JIEICTBUII, SIIEKTPHUECKOTr0 IMPo00s, €CTECTBEHHOTO CTapeHUI U T. II.), HaJle-
HIII [IPOBOJA, HAXOMAIIEToCcs 10 HaIlpsKEHIEM, Ha KOHCTPYKTHUBHBIE YacTH
AIIEKTPO0OOPYJOBAHUS, 3aMbIKaHI (pazkl CEeTH Ha 3eMIo. ONacHOCTh Iopa-
’KEHIISI TOKOM B OTHUX CJIYYasX YCTPaHSIETCS C IOMOIINLIO 3aIl[UTHOIO 3a3EM-
JIGHUSI, 3aHYJICHUS, 3al[UTHOIO OTKJIFOUEHUS, BBIpaBHHBAHUS IIOTEHI[HAIA,
JIBOIHOM M30JLIIHEI, a Takke Onarofaps NpIMEHEHNIO MallklX HaIIpSKEeHHI

I CIelHalIbHBEIX 3aIlIUTHBLIX CPEACTB — INEPEHOCHBIX IMPHOOPOB U IPUCIOCOO-
JICHUIL.

3JamMTHBIM 3a3eMJIEHHEM HAa3bIBaeTCsA IIPEIHAMEPEHHOE SJIEKTpUUe-
cCKOoe coeJUHEeHHe C 3eMJIell NN ee 3KBUBAaJIEHTOM MeTaJUINUecKNX HEeTOKO-

- 1
Bemmrﬁajﬁaﬁgﬁﬁﬁmﬂm@e MOTYT OKa3aThCs I10J] HAIpPsKEHNEM BCIIEJICTBHE
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3dMBbIKAHITA Hd4 KOPIIYC I IIO JPYI'UM IIPHHYIIHAM (I’IH,[[}’KTHEHOE BIINAHIC, BBI-
HOC IIOTCHIIII4aJI4d I1 T. H.).

HpHHL[HH ﬂEﬁCTBHH 3alllUTHOI'O 343CMJICHIIA — CHHMXCHIIC HAIIPAMKCHIIA
MCHAY KOPIIYCOM, OKd34dBHIMMCA IIOJA HAIIPAMKCHIICM, II 3eMJIIEN 10 Oesorac-
HOI'O 3HAYUCHIIA. I[B,HHDE HAIIPANKCHIC HA3BIBACTCA HAIIPAKCHIICM IIPHKOCHO-
BCHIIA UHP OTO JOCTHI'aCTCA IIYTCM  YMCHBIUICHITA IIOTCHIIITATIAd

343C€MJICHHOTI'O G6Dp}’,[[GEaHHH:, d TAaKIKC IIVTCM BLBLIPABHHMBAHIA IIOTCHIIMAJIOB
OCHOBAHIIA, Hda KOTOPOM CTOHT HCJIOBCK, II 343CMJICHHOI'O GﬁﬂpyﬂDBaHHH? 34
CHCT IIOABJICHIIA IIOTCHINAJIOB Had IIOBCPXHOCTII 3CMIIN IIPI1I CTCKAHIIIT TOKA4 B
3EMIJITO. ILE’LHHE:IE IIOTCHIIMAJIBI BO3HHKAKOT HM3-3d4 CPABHHTCIILBHO OOJBIITOro

YIEIILHOTO  COIpO- THBJIEHUSA TI'pPyHTaA (13}{1()?’—13{104 OM M.) 1

YMCHBEIIAKOTCA IIO0O MCPC YIAJICHIA OT MCCTd CTCKA4HIIMM TOK4 B 3CMIIHO. B
HEHDCpﬂﬂCTEEHHDﬁ OIN30CTH OT MECTa CTEKaHUI TOKa B 3E€MIIIO ITIOTCHIIIAJI
OCHOBAHIIA, HAa KOTOPOM CTOIT HCIIOBCK,

IIPAKTHHCCKII PA4BCH IIOTCHIHNAJIY 3d43CMJICHHOI'O DﬁﬂpyﬂDBaHHH. HpH STOM
Pa3HOCTE IIOTCHIIMNAJIOB, OIIPCACIIATONIIAA HAIIPAMCHIIC IIPHMKOCHOBCHIIA, MII-
HuUMalILHa. Ilo MCPC YVAAJICHIIA JdHHOI'0O OCHOBAHIMIA OT MCCTad CTCKAHIIA TOKA
B 3CMJIIO YKd3dHHAA PA3HOCTDL IIOTCHIMAJIOB BO3PACTACT, TO €CTb Btb(bﬂKT BEI -
PaBHHIBAaHIIA IIOTCHIIMAJIOB octabeBacr. HpH YAAJICHIIIT YCJIOBCKA OT MCCTA
CTCKdHIIA TOKd4d B 3CMJIEKO Had 20 MCTPOB U OoJiee HAIIpHMKCHIC IIPHMKOCHOBCHIA
IIPAKTIHHCCKII PABHO IIOTCHIIMAIIY KOPIIYCa 2JICKTPOYCTdHOBKIH OKazaBIIelCcs
1O HAIIPAMKCHIICM.

Ecmnn KOPIIYC BHEKTpDDfﬁDpy,[[DBaHHH HC 34d3CMIJICH, 11 OH OKa3s3adJICd B
KOHTakTe ¢ (a30il, To IIPUKOCHOBEHIE YeJIOBeKa K TaKOMYy KOPIIyCY PaBHO-
CIUIBHO IIPHMKOCHOBCHIIO K (ba?xﬂ. B stom CJIIydHac BCJIIMHYIIHdA TOKa B KOM-
IUIEKCHON (prMﬂ:, I[IPOXOJAIICIO HCPC3 TCJIO HCJIOBCKA, IIPHMKOCHYBIHICI'OCA K
dazHOMY IIpoBOLY TpexdazHOIl ANEKTPUUECKOil CeTH ¢ M30JIUPOBAHHOI Heill-
Tpaibio (puc. 26), oIpeaensercs COOTHOMIEHNEM:

TT_I = B(b/(RT—I + Rop + Ry +ZH / 3), 41)
rae Iy, Ug, Zu — KoMIIIeKchl Toka, A, (azHOro HalpsokeHHs, B 1 compoTs-
neHns mosmu ogHoil ¢asel, OM, Ry — compoTuieHne tena yenoseka, OM;
Ro6 — comporusnenne o0yBu yemoBeka, OM; Ry — comporusieHne momna (oc-

HOBaHI ), OM.

[Ipu masioM COIMpPOTHURICHUN OOYBH, IIOJIA M M30JILIUN IIPOBOJOB OTHO-
CUTEJILHO 3€MJIN 3TOT TOK MOXKET JOCTUTaTh OIIACHBIX 3HAUEHUIL

JIns TpexdazHOl AJIEKTPUUECKON CETH ¢ IVIyXO 3a3eMJICHHOII HENTpa-
JIbIO IMPOBOAMMOCTE M3OJISINU (Pa3HBIX IIPOBOJOB OTHOCHTEILHO 3eMJIN IIpe-
HeOpeXXMMO MaJjla II0 CpaBHEHMIO C IIPOBOJAMMOCTBIO 3a3eMJICHUS HEHTpalll,
[I0ATOMY BEIMYMHA TOKa Yepe3 TEJO 4YelloBeKa MPaKTUYEeCK! HE 3aBHUCHUT OT

JOKYMEHT MNMOANCcAH
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Puc.7.1 — IIpukocHOBeHUe YesioBeka K (pasHOMY IIPOBOIY TpexdazHoil ek Tputie-
CKOI CEeTU C M30IMPOBAHHON HENUTPAIILIO

Hanbonee HeOmaronpusATHLIN ciydail OyJeT, Korja 4deJIOBEK IIPHKOC-
HYBINHIICA K a3ze MMEET Ha HOTaX TOKOIIPOBOJSIIYIO OOYBb — CHIPYIO IUIH
IMOAOUTYHO METAJUIMUYECKUMI I'BO3ASIMHI I CTOUT HEMNOCPEACTBEHHO Ha CHIPOI
3€MJIE IWIN Ha IIPOBOJAINEM OCHOBAHNM — Ha METAJUIMUECKOM IIONIY, Ha 3a-
3€MJICHHON METaJUIM4eCKOl KOHCTPYKIIMM, T. €. KOrJla MOJXHO IIPUHSITh
Ro=0 n Rp=0. Comnporurienne zazemieHuns HeiliTpann R() oObIuHO BO

MHOI'O pPd3 MCHBIIC COIIPOTHBJICHHA TCJId YHCIIOBCKA (KEIH IIPaBHJIO, RO HC

npepeimaeT 10 OM) m UM MOXKHO mOpeHeOpeub. lIpm ATHX YCIOBIIX
BEJIMUMHA TOKa 4Yepe3 TEI0 YeJIOBeKa JOCTUTAET OIIaCHON BEIIMYNHEI.
Hampumep, npu Ry=1000 Om (BmosHe BeposATHas BeanunHa) U Rz=4 Owm

[4y=220/(1000+4)=0,22 A.

BHBEMHH}DH_IHM }’CTpDﬁCTEDM HAa3bIBACTCA COBOKVYIIHOCTE 3d3CMIIMTCIIA —
MCTAJIJIMYCCKIIX IIPOBOAHIKOB, HAXOJANMNXCA B HCIIOCPCIACTBCHHOM COIIPII-
KOCHOBCHIII C BEMJ'IEﬁ: I 343CMIGIFOINX  IIPOBOJAHHMKOB, COCHAMNHATIOHNIIIX 3d-
SCMIIATONIIIC HaCTI € 343CMJIITTCJICM.

3azeMIINTeN OLIBAIOT HCKYCCTBCHHEIC, IIPCJHA3HAYCHHLIC MCKJIKOYII-
TCJIIEHO JJIA L[EHEﬁ 34d3C€MIICHIIA 11 €CTCCTBCHHBIC, HAXOJAIIIICCA B 3CMIIC MCE-
TAJUJIMHCCKHC IIPCAMCTEI IHOI'O HA3HAYCHITA.

)_—[JIH HNCKYCCTBCHHBIX 3a3zeMINTeIel IIPHIMCHARKOTCA OOBIYHO BCPTHKAIIb-
HEBIC 1 I'OPH30HTAJILHBIC 3JICKTPOAERL, T.C. OAMNHOYHBIC 343CMIIITCIII.
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Puc. 7.2— IIpukocHOBeHUe deIoBeKa K (pa3HOMY IIPOBOY TpeXdazHOH 3JIeKTpHYe-
CKOI CETU C IJIyXO 3a3eMJIEHHON HeNTPaJIbio

B kauecTBe BepTHKAJILHBIX 3JIEKTPO/IOB HCIOIB3YVIOTC CTalIbHEIE TPYOBI
IHaMeTpoM 3—5 CM H yIUIOBas cTalib pazmMepoMm oT 40x40 go 60x60 mm
JUIMHHOI 2,5—3 M, a TakXke CTallbHBIC NpyTKU quamMerpom 10—-12 MM 1 giiuH-
HOI1 J10 JIECATU METPOB.

JI11s coeqUHEHNS BEPTUKAJIBHBIX 3JIEKTPOIOB MEXKAY COOOI U B Ka4eCT-
BE CAMOCTOATEILHOTO TOPNU30HTAILHOTO 3JIEKTpO/a IIPUMEHSIETCS I1I0JI0COBAsA
CTallb CEUeHNEeM He MeHee 4*12 MM WIN cTajlb KPYIJIOTO CEUEHUT JIaMeET-
poM He MeHee 6 MM.

J1I1d TIOTpyIKEHU B 36 MJIFO BEPTUKAJILHLIX 3JIEKTPOJOB IIPEIBAPUTEIILHO
poroT TpaHmer rioyounon (,7-0,8 M, mocjie 4ero nx 3abOMBarOT U BEPXHUE
KOHIIBI COEQUHSIOT CTallbHON IIOJIOCON C IIOMOINBKO CBapku. B Takux xe
TpaHIIEAX IIPOKJIaAbLIBAIOT U TOPU30HTAJILHEIE SJIEKTPOALI. [ PpaHIIEO 3acChl-
[TAtOT 3€MJIEN, OUUIIEHHON OT CTPOUTEIHLHOIO MYycCOpa, a 3aT€M TIIATEIILHO
yTPpaMOOBBIBAIOT, UYTO OOECIIEUNBAET JIYUIIYIO NPOBOJUMOCTL IPYHTA, a CIIE-
JTOBAaTEIILHO, YMEHBIIIAET PacXo/i MeTalljIla Ha Y CTPOIICTBO 3a3€MIICHISL.

B 3aBucUMOCTHI OT MecTa pa3MEIEHUs 3a3eMIINTENISI OTHOCUTEIILHO 3a-
3EMJLIIONMET0 000pYIOBAaHUS paszJIMdarOT ABa THUIIA 3a3€MILIFOIIX YCTPOICTB
(3Y) — BeIHOCHOE 3Y U KOHTYpHOE 3Y. Y BEIHOCHOTO 3Y 3a3eMIIUTEIIL BhIHE-
CEH 3a IIpeJiesIbl IJIOMAagKY, Ha KOTOPOIl pa3zMENEHOo 3a3eMmisaeMoe 00opyao-
BaHUE. OTO IPUBOAUT K TOMY, UTO IPAaKTUUECKHN HE IIPOUCXOAUT BbIPaBHIU-
BaHUE IIOTEHIINAajla OCHOBAHIS, HA KOTOPOM CTOUT YEIIOBEK, M 3a3€MIIEHHOTO
obopymoBaHmd. O(PPEeKTHBHOCTL IIPUMEHEHHS Takoro 3Y 0O0yCIOBIEHa
TOJILKO CHIDKEHIEM IIOTCHIAaNa 3a3e€MJIEHHOro obopyaoBaHI. lIpu sToMm
OKa3bIBA€TCSA HECYIECTBEHHBLIM UICJI0O U CXeMa PacIIOIOKEHIS 3a3€MILSIHO-
IIIX 3JIEKTPOJOR, puC. 28.

HpH 3dMBEIKAHITI (bHBBI Hd KOPIIYC 1M CTCKAaHIII TOKA 13 HCPEC3 343CMJII-

TCJIb (|)3(X) AOCTHI'aCT MaKCIHMyMd B TOHKC IIOBCPXHOCTH Had 343CMIIITCIICM

I IIpaKTHUecku 3aryxaeT uepez 20 meTpoB. IIpu 3ToM Ha pyKy dYeIOBEKa,
IIPUKOCHYBIIETOCS K KOPITYCY 3JIEKTPOOOOPpYJOBAHMS, ACICTBYET IIOTEHIIUA

BHBEMHT%M%ND%HIEQEH HaxXOo0dATCHA 110/ IIOTCHIIIAJIOM, OII3KUM K HYJIHO.

ANEKTPOHHOW NOAMUCHIO
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Puc. 7.3 — BerHOCHOI (cocpeioTOUeHHBIH ) 3a3eMINTe b

Konryparele 3V XapaKTEpH3YIOTCSA II0 BO3MOXKHOCTH PaBHOMEPHBEIM
pPa3zMEIIEHNEM 3a3€MJLIIOIMIX 3IIEKTPOJOB II0 IUIOIMIAJKE, Ha KOTOPOI ycCTa-
HOBJICHO 3JIEKTpooOoOpyIoBaHHE. Takoe 3V Ha3BIBa€TCSA pPacCIpeAcIICHHBIM.
CHIDKEHIE HaIpsSIKCHUS IIPUKOCHOBEHUS B 3TOM clIydae OOyCIOBJIEHO HeE
TOJILKO II€pepacHpeAeICHNEM IIaJICHNSI HAIpSDKEHHIS HNCTOYHHMKA, HO U BhI-
pPaBHIBaHUEM IIOTEHIINAJIOB 3a3€MIIEHHOIO KOpIIyca 3JIEKTPOYCTAHOBKH I
OCHOBAaHNS, HA KOTOPOM CTOUT YEJIOBEK, KaK 3TO ITOKazaHO Ha puc. 29. [Ipnu
ATOM pacIpeAelICHIs IIOTEHIINAIOB OTACIBHEIX 3a3€MINTENEH CKJIIa bl BAFOT-
csd, MOJIy4aeTcsd CcyMMapHOe pacmpejerneHne mnoTeHiuala ¢3Y(X). Takum

00- pPa3oM, IIOTCHIMAJIEI B TOHKAX paﬁﬂqeﬁ INIOIMIaAKIT IIO CBOCH BEJIMYHNHE
ITIPH- OIIKaroTca K IIOTCHOMAILY 3d3CMIICHHOI'O KOPIIyCd DﬁﬂpyﬂDBaHHH:
IIOSTOMY HAIIPAMKCHIC IIPHKOCHOBCHIIA UHP SHAYHUTCIIbHO YMCHBIIACTCH II

COCTABIHCT JOJIIN @3

B kadecTBe €CTeCTBEHHBIX 3a3€MIINTEJIENl MOTYT HUCIIOJIL30BaThCSA: IIPO-
JIOKEHHEIE B 3€MJIE BOJIOIPOBOJAHBEIE U APYTHE METAJUIMYECKHE TPyOOIIpOBO-
OBl (32 HNCKIFOUEHHEM TpPyOOIPOBOJIOB TOPIOYMX JKUAKOCTEI, FOPHOYNX N
B3PBIBOOIIACHBIX Ta30B);, oOCaJHBIE TPYOBl apTe3MaHCKIX KOJIOAIEB, CKBa-
KITH, IIyp@(OB U T.II., METAIUIMUECKIEe KOHCTPYKIUU H apMaTypa Kelezode-
TOHHBLIX KOHCTPYKIIUII 3/IaHIII U COOPYKEHUI, UMEIOINE COSJANHEHUE C 3EM-

Hﬂﬁ; MCTAJUIMHYCCKIIC IIIIYHTBEI THAPOTCXHITHCCKIIX CDDP}’}HEHHﬁ; CBITHITOBEIC
000JIOUKNU Haﬁﬂﬂﬂﬁj ITPOJIOYKCHHBIX B 3CMIJIC.
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Puc. 7.4 — Ciy4ait KOHTYPHOr o (pacnpeaelIeHHOr 0) 3a3eMIIITeN IS

AnMoMIHIEBEIE 000JIOUKM KaOesell 1 alFOMUHHEBBIE IIPOBOJHHKN HE
ITOITY CKAaeTC ICIIOJIb30BATEL B KAUECTBE ECTECTBEHHBIX 3a3€MJIINTEIIE.

B snexTpruuecknx pacupele/INTelIbHBEIX YCTPOMCTBAaX BBICOKOT'O HaIlps-
JKEHIIsI B KaueCTBE €CTECTBEHHOI'O 3a3€MJIMTENISA MCIIOJIBL3YETCS 3a36MIICHIE
OIIOP OTXOJAINMX BO3AYIIHBIX JIMHUII C T'PO303al[UTHEIMU TPOCAMU IIPU YC-
JIOBUH, YUTO TPOCHI HE N30JINPOBAHKI OT OIIOP.

EcTecTBReHHBIE 2a3eMINUTENIN OOJIaJar0T, KakK IIpaBMIJIO, MalLIM COIIPO-
THUBJICHEM PacTEKaHMIO TOKa, IIO3TOMY MCIIOJIb30BaHNE UX JJIA IeJlell 3a-
3€MJICHHS SKOHOMIUYECKU BEChMa 11eJ1€C000pas Ho.

3a3eMJLIIOINE IPOBOJHUKM, T. €. IIPOBOJHUKHI, COEAUHSIOI[NE 3a3eM-
nsgeMoe 00OpYJOBaHHUE C 3a3€MJINTEJIEM BBIIIOJIHIIOTCSI OOBIYHO M3 IIOJIOCO-
Boll ctamn. IIpokiagka MX MPOU3BOAUTCS IIO CTEHAM U JPYTUM KOHCTPYKI[H-
IM 3JaHNll. B kxadecTBe 3a3eMILAIOMUX IIPOBOJHUKOB JOIIYCKAETCS HCIIOJIb-
30BaTh pa3JIMUHbLIE METAJUIMUECKIE KOHCTPYKITHIL.

[IpucoenuHeHne 3azeMisIeMOro OOOpPYJOBaHNS K MarucTpajiiM 3a3emile-

HIISA, T. €. K OCHOBHOMY 3a3€MJLIFOIIEMY IIPOBOJHUKY, UIAYIIEMY OT 3a3eMJINTETL,
OCYIIIECTRILIETCS C IIOMOINBIO OTJIENILHBIX IIPOBOJAHUKOB. 1Ip1 3TOM IOCIIEI0Ba-
TeJIbHOE BKIIFOUEHIE 3a3eMIIIEMOT0 000PYJOBAHIS HE JOITY CKaeTC:L

COEINHEHN 3a3€MIIIONIIX IPOBOJHUKOB MEXIy COOOI, a TakXke 3a-
3EMJINTEIIAMHU U 3a3eMIIEMBIMI KOHCTPYKIIMSAMU BHIIIOJIHSIOTCS, KaK IIpaBU-
JI0, CBapKOIi, a ¢ KOpIIycaMH alllapaTOB, MalIlH U JAPyroro o0opyJ0BaHISI —
CBApKOIl UJII ¢ IOMOIIBIO OOJITOR.

OTIMUUTEILHON OKPacCKOM 3a3€MILAIONIEN CETU SBJISECTCS UEPHBIN IIBET,
KOTOPBIM JOJIKHBI OBITH OKpalleHbEl BCE€ OTKPHITO PAacCIOIOKEHHEIE 3a3€M-
JISTFOIIME IIPOBOAHUKI, KOHCTPYKITUM U IIOJIOCHI CETH 3a3€MIIEH LS.

OOnacTe NPHUMEHEHUS 3allUTHOIO 3a3€MICHHS — TpexX(azHBEIE CETH MO
1 kB ¢ monmupoBaHHON HelTpalbio U BeIme 1 kB. ¢ J1r00BIM peknMoM pabdo-
Thl HEUTPaJI.

TpeOopamE ﬂﬂwlgﬁcmy 3aI[ITHOrO 3a3€MJICHUS W 3aHYJICHUS OIIpe-

SNEKTPOHHOW NOZNK
ceppiiie HEIod p aBIARMUSY CEPOIcTBa SIIeKTPoycTaHOBOK (IIYD3), B cooTBETCTBRHU
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C KOTOPBIMH 3alUTHOMY 3a3e€MJICHIIO IUIN 3aHYJICHUIO IIOJUIEXKAT BCE MeTall-
IMYecKne N JPYTUe TOKOIIPOBOJAIIE YACTH DIEKTPOYCTAHOBOK U 00OPYI0-
BaHIS, KOTOPEIE CIIyYallHO B aBapUIIHOM pEXHUME MOTYT OKazaThbCs IIOJ Ha-
npsixenneMm (CCETI'OCT 12.1.030-81):

— IIpI HOMHHAJILHOM HanpsxkeHunu 380 B u Belme ImepeMEeHHOI'0 TOKa,
440 B u BuIIIIE IIOCTOSHHOTO TOKa — BO BCEX 3JIEKTPOY CTAaHOBKAX

— IIpH HOMHUHAJILHOM HampskeHun Beiie 42 B, o Himke 380 B mepe-
MeHHOro Toka u BeIle 110 B, #o Hike 440 B mocTosIHHOTO TOKa — TOJILKO B
IIOMEIEHNIX ¢ IOBLIINIEHHOI OMMaCHOCTRLIO, 0CO00 OIACHEIX IIOMEIEHNIX U B
Hapy KHBIX AJIEKTPOY CTAHOBKaX

— BO B3PBIBOOIIACHEIX MOMEMIEHIIX HEOOXOQHMO 3a3eMIISITh Bce 000py-
JTOBaHIE HE3aBUCUMO OT HaIIPSKEHIIA.

[Ipn HOMHUHAILHBEIX HAaOpsDKEHISIX MeHee 42 B mmepeMeHHOIro ToKa IUIH
110 B nocTtosiHHOTO TOKa 3a3e€MJICHHUS IUIN 3aHYJIEHUS DJIEKTPOYCTAaHOBOK HeE
TpeOyeTcs.

J1d 3a3eMIIeHIsI YCTAaHOBOK, KOTOPBIE€ ITUTAKOTCS OT OJHOM CETH, IeJIe-
co00pa3HO NPOEKTHPORATL 0OIee 3azeMILIIONIee YCTPOCTBO. Ecnu nMmeercs
HECKOJILKO 3a3€MIITIONIUX YCTPOICTB, OHU JOJDKHEI OBITH 3IEKTPHUYECKU CO-
€JIMHEHEI MEXK Ty COOOIL.

Jnsa ocymecTBieHUs 3((QEKTUBHON 3alIUThEl BEIMUMHA COIPOTHRICHU
3alIUTHOIO 3a3€MJICHU HE JOJDKHA IIPEBBINIATL 3HAYEHMI, IIPU KOTOPELIX Ha-

IpsKEHIIE MPUKOCHOBECHUS MM IMAarOoBO€ HANpsKEHUE HOCTUTAIOT OIaCHBIX
BeJIMYUMH (Tadn. 14).

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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Tadbnuma 7.1

MakcHMAaJbBHO JAOIIYCTHMbIC 3HAYICHH A COIIPOTHBJICHHA 3AIIIHTHOI O 3a3€MJICHHA B
3ABHCHMOCTH OT XAPAKTEPHCTHK YJICKTPHYCCKHX ceTel

donycrumoe conpoTu-
BNIeHME 3a3eMAIoLero XapaKkrepucTUKa 3NeKTPOoYyCTaHOBOK
yctpouctea R, Om
INeKTpoycTaHOBKM HanpaxkeHnem ao 1000 B (HenTpanb usonnposaHa)
4 [na aNeKTpoyCcTaHOBOK MOLLHOCTBIO MCTOYHKKA Bonee
100 KBA
10 [nAa 3NeKTpoycTaHOBOK NPU MOLLHOCTHM reHepaTopoB U
TpaHcpopmaTopos Ao 100 KBA
125/I5, Ho He Bonee 10 (I5 Ecnu 3a3emnatollee ycTporcTBo ABnaeTca obwmm ans
pPacyeTHbIXM TOK 3aMbl- 3N1eKTpoycTaHoBOK HanpsaxeHnem go 1000 B v sebiwe 1000
KaHMA Ha 3emno, A) B
INEeKTPOYCTaHOBKM HanpaxeHmnem ebiwe 1000 B
250/, HO He Bonee 10 Echu 3a3emnalollee yCcTpOMCTBO MCNONb3YETCA B CETU C
M30/IMPOBAHHOMW HEMUTPANbIO
0,5 Ecnu 3azemnsaollee yCcTpoOMCTBO MCNONb3YETCA B CETU C
3OPEKTMBHO 3a3eMNEHHOM HEMUTPANbIO

”EPE‘IEHB alfirniapamypbi

O603HaueHue HammeHoBaHue Tvn
G1 TpexdasHbliM MICTOYHUK NUTAHUA 201.2

Al BNOK NuHerHbIX Agpoccenen 337

A2 TpexdasHbli TpaHchopmaTop 302

A3 Mopaenb y4acTKka aNeKTPUYECKOM CeTH 303

A10 Moaens 3aWMTHOrO 3a3emne- 178

HMA/camo3a3emIeHuns

P1 BAOK MyAbTUMETPOB 508.2

Yrkazanus no MEXHUKE be3onacHocmu npu 6bINO/IHEHUU

abopamopHoil pabomsl npedcmasnenst 8 Ilpunoxcenuu 1.

AOKYMEHT MNOANMCAH
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Ilopsaook nposedernu s paoomoi

* HeoOxogumo yOeguThLCS, UYTO  YCTPOIMCTBa, HCIOJBL3YEMBIE B
AKCIIEPUMEH- T€, OTKIFOUEHEI OT CETHU AJIICKTPOIINTAHMS.

¢ ['He3ma 3al[UTHOTO 3a3€MJICHUS "@" YCTPOICTB, UCIIOJIB3YEMBIX B
3KCIIe- pUMeHTe, coequHsaroTcs ¢ THezjoM "PE" nctounnka G1.

¢ AmnmnapaTypa COeQUHIETCS B COOTBETCTBUU C SJIEKTPUUECKON CXEMOIL.

 Bxmouaercs uctounnk G1 u nurarne 0j10ka MyIETUMETPOB Pl

e PexuMm r1Iyxo3azeMIIEHHON (M30IMPOBAaHHOII) HEHTpaln IIUTaroIell
DJIEK- TPHYECKOH CEeTH MOJEINPYETCs YCTAaHOBKOH (OTCYTCTBHUEM)
[IepEeMBIUKII MeEXy THe3JI0M HelTpallbHOIl TOYKHN TpaHchopmaTopa 1
rHE3J0M cOomNpo- THURIeHHsa 3azemnuresisi R( B Omoke TpexdazHoro
TpaHc(opmaTopa A2.

¢ 3ambIikaHHe (pa3bl Ha KOPIYC 3JIEKTPOOOOPYJOBAHISI MOJEIUPYETCS
yCTa- HOBKOII IEpeMBIUKH MeX Ay THezgaMmu 3 u 4 moaemnu Al0.

¢ TOK KOpPOTKOIO 3aMBIKaHUS U3IMEPSAETCS C IOMOIIBIO aMIEPMETPOB
OJI0Ka MYyJIbTUMETpOB Pl, BKIFOUEHHBIX MEXIy THe3gamu J5, 6 m 7, 8
mogernn AlO.

o HamnpsxeHns Ha KopIycax 3JIEKTpooOOpydOoBaHMA M SKCKaBaTopa
N3Me- PSAIOTCS C IIOMOINBIO BOJLTMETPA, BKIFOUEHHOTO €ro MEeXIY
rge3gaMu 1, Eu 2, E monenn Al0.

¢ [PYyHT, B KOTOpPOM IPOJIOKEH 3a3eMIIUTElb, XapaKTEpH3yeTCs
YV IEJbHBIM 3JIEKTPUUECKUM COIIPOTUBRIIEHUEM P], @ TPYHT, Ha KOTOPOM

CTOUT 3KCKa- BaToOp, — YACIILHBIM 3JIEKTPIMUECKIIM COIIPOTUBIICHUEM P2.

e Ilo zaBepmeHnn »skcrnepumenta ucTodHUK Gl u mmranme Onoka
MYJIETII- METPOB Pl oTkimrouaercs.
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Jlabopamopuasa paboma Ne8
Mooenupoeanue 3auumnozo OmKIOYEeHUA I/1EKMPUYECKOU
cemu

[{emb pabOTHL: 3alIUTHOE OTKJIFOUEHHE SIIEKTPUYECKOIl CETH C pa3Ind
HBEIM PEKIMOM HEUTpaJIl.
OcHo6bl meopuu.

3alUTHOE OTKIFOUEHUE — OBICTPOJCICTBYIOIIAS 3aliuTa, oOecIieun-
Baromnas ABTOMATHUECKOE OTKJIIOUeHUEe AIIEKTPOY CTAaHOBKU pu
BO3HIKHOBE- HIM B HEl OIIACHOCTU IIOPaKEHIS TOKOM.

Takagd oOmacHOCTL MOXET BORHHKHYThL IIpH 3aMBIKaHHH a3kl Ha
KOPIIYC 3JIEKTPOOOOpPYAOBAHUS, HMPH CHIDKEHHU COIIPOTUBIIEHUS M3OJISI[HH
a3 OTHO- CUTENIHLHO 3€MIIN HUXKE ONpPEACIICHHOIO Mpejesia; IIOSBJICHHH B
cerTu ©OoJjiee BBICOKOIO HaIpsKEeHHI, NPUKOCHOBEHHN 4YeJIOBEKa K
TOKOBEIYILE YacTH, HaXOMAIIENCs IIOJ HaIpsLKeHNEeM. B aTux ciydasx
B CETU MPOUCXOAUT IH3- MEHEHIE HEKOTOPHIX  3BJIEKTPUUECKUX
[IapaMeTpPoOB. HaIpUMEp, MOIYT H3Me- HHUTBLCSI HaIpsDKEHHE KopIllyca
OTHOCHTEILHO 3€eMJIM, HampsbkeHue ¢az OTHO- CHUTEIbHO  3eMIIN,
HaIIpsIKEHIE HYJIEBOHM IOCIeJoBaTelIbHOCTU U Jp. JIroOoll m3 5THX
[IapaMeTpPoOB, a TOYHEE TIOBOPSI — M3MEHEHHE €ro JO OIPEeIelIeHHOTIO
Ipejena, NP KOTOPOM BO3HHIKAET OIIACHOCTH IIOPaXEHUs UYEIIOBEKa
TOKOM, MOKET CJyKHTb UMIIYJIILCOM, BEI3BIBAIOIIUM cpabaThbIBaHUE
3alMUTHO-  OTKJIFOYAKOIIEIrOCsl yCTpOiicTBa, T. €. aBTOMAaTHYECKOE
OTKJIFOUEHHE OIIaCHOTO yYacTKa CeTIL.

[Ipubop 3amMUTHOrO OTKJIIOYEHHUS — COBOKYIIHOCTH OT/IEIbHBIX
AJIEMEH- TOB, KOTOPEIE PEarupyroT Ha M3MEHEHHE KaKOoIo-JIMOO IapaMeTpa
AJIEKTPH- YECKON CETHU U JAar0T CUrHaJl Ha OTKJIFOUEHHE aBTOMATHUYECKOTO
BRIKITFOUATE- JI. OTHUMH 3JIIeMEeHTaMU SIBIISFOTCA:

¢ JlaTumk — YCTPONCTBO, BOCIPHUHUMAIOIIEE HN3MEHEHHUE IIapaMeTpa W
mpe- oOpasyrolmee €ero B COOTBETCTBYIOMUII cUTHal (OOBIYHO
JaTUYNKaMU CIIy- JKaT PeJIe COOTBETCTBYIOIIErO TUIIA ),

. YCHHHTEHB: HpE,[[HEIBHaT-IEHHEIﬁ AJCL YCHIICHITA CHI'HAJla J4dTHHKA, CCJIIH
OH OKAa3bIBACTCA HCJOCTATOHUHO MOITHEIM,

¢ Jlemm KOHTpPOJIL,  CIyXKaI(ue Ui  IIEPUOJUUECKON  IIPOBEPKU
HCIIPABHOCTU CXEMBI 3aII[UTHO-OTKIIFOUAOIIET0 YCTPOIICTRA,

¢ BcrioMorarelnbHBIE 3JIEMEHTHl — CHTHaJIbHBIE JIAMIIBL,

N3MCPHUTCJIHEBEIC HpH60pI::-I, XAdPaKTCPHU3YIOHIIEC COCTOAHIIC YCTAHOBKIIL, I1

T. II. BOKYMEHT MNOANMACAH
SNEKTPOHHOW NOAMNWMCLIO
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ABTOMAaTHUYECKHUII BBIKIOUYATEb — yCTpDﬁCTED: CIIYXKallcc  JJIA

BKJIFO- HCHIA 1 OTKIIFOYCHIIA L[EHEﬁ, HAXOJAITNXCHA 110/ HHI’p}’BKDﬁﬁ IIPpH
KOPOTKHX 3dMbIKdHIAX. OH JOJILKEH OTKIIIOYATE ILCIIbB 4ABTOMATITHCCKIT
IIPI IIOCTYIUIC- HUII CHI'HaJld OT HpHﬁDpa 34dIIITHOI'O OTKJIFOYUCHITA.

YCTpDﬁCTED 3alllUTHOI'O OTKJ/IFOHCHITA B 3aBHCHMOCTIH OT IIapaMCTpPa,

Ha KOTOPBII OHO pearupyer, MOKHO OTHECTH K TOMY MJIH HHOMY THIIY, B
TOM UYHCJIE K TUIIAM YCTPOIICTB, pEarupyrOMUX Ha HaIpsIKEHUE KOpITyca
OTHOCH- TEIbHO 3€MJIH, TOK 3aMBbIKaHHS Ha 3eMIIFO, HanpshDKEHHE (azhl
OTHOCHTEIILHO 3€MIIN, HAIIPSI’KEHIE HYJIEBONM IIOCIEAOBATEIILHOCTH, TOK
HYJIEBOI IIOCJIE/IO- BaTEJILHOCTU, OIIEPATHUBHBIN TOK I JIp.

0J1-

Haznauenue 3allIITHOI'O OTKIJIFOUCHIIA 34dKIIFOYACTCA B TOM, YTOOLI
HITM HpHﬁGpGM OCYHICCTBIIATE COBOKYIIHOCTE  34dlllHMTEI oo

HCKOTOPLIC 13 CJICAYIOHIIX CC BITJOB.

OT D,[[HD(]I’)HBHEIX 3aMBIKaHHII Ha 3EMJII0 MM Ha A»IEMEHTHI AII.
D6Dp}",[[{}- BAHITA, HOPMAJILHO H30JINPOBAHHBIC OT HAIIPAKCHITA,

OT HCE IIOJIHBIX BE].I\*IEIKHHHEI, KOor'la CHIDKCHIIC HM30JIAITIIT D,I[HGIFI 13
(ba:a CO34acT OIIdACHOCTD IIOPAXKCHITA HCIIOBCKA,

OT MOpaXeHWs IIpH IPUKOCHOBEHHU YeJIOBeKa K OJHOM mn3 a3
3J1. 00OpYJOBaHMS, €CIHM MNPUKOCHOBEHHE IIPOM3OMIJIO B 30HE
JeICTBIS 3alUTHI IpHOopa.

Y30 mpuUMEHSIOT B 3JIEKTPOYCTaHOBKaX 10 1 kB:

B IIEPEJBMXKHEIX 5JI. YCTAaHOBKaX C H30JIMPOBAHHOII HENTpaJbIo.
(oco- ©OeHHO e€clIu  3aTpPyJHEHO CO3JaHHE  3a3E€MILIIONIETO
ycTpoiicTBa. Mo- keT NpUMEHSThCS KaK B BHJE CaMOCTOSTEILHOI
3alIUTHI, TaK I B CO- YETAHUMH C 3a3E€MIICHUEM ).

B CTaIlIOHAapHBEIX  3JIGKTPOYCTAaHOBKAX €  H30JIMPOBAHHOM
HEeNTpaJdblo IS 3allUThEl  PYYHBIX SISKTPUUECKUX MAIIUH B
KaueCTBE €JMHCTBEH- HOM 3al[UTEL, U B JJOIIOJIHEHUE K APY UM,

B YCIIOBHSX IIOBBIIIEHHON OMNACHOCTH IIOPaXEHMSI 3JICKTPHUECCKUM
TO- KOM M B3PBIBOOIIACHOCTHU B CTAIMOHAPHBIX U II€PEABIIKHBIX
3IIEKTPO- YCTAaHOBKAX C paz/IMUHBIMU PEXUMaMHI HENTpasIu;

B  CTallMOHApPHBIX  AJIEKTPOYCTAaHOBKAX C  INIyX03a3eMIEHHOI
HElITpa- JIbKO Ha  OTJENBHLIX  VJaJleHHBIX  IIOTpeOUTEesIsIX
SIIEKTPUYECKOl SHep- THH U HOTpeduTens OONbIION HOMUHAILHOM
MOIITHOCTH, Ha KOTOPEIX 3aIl[UTa 3aHyJICHHUEM HE JOCTaTOYHO
3¢ pEeKTUBHA.

MepeyeHb annnapamypbl

O6o03HayeHue HavmmeHoBaHue Tvn

G1 Tpexda3Hblit NICTOYHWUK MUTAHUA 201.2

Ceprudhkar: 2C0000043E9ABSBI52] 05E78A5000600000€XPa3HbIA TpaHchOpMaTOP 302

ALOKYMEHT UﬁﬂHHCAH BAOK NMHEeWHbIX gpoccenen 337

Bnaneneu:

llleGayxoea TaTeAHa AnexkcaHgpoBHa
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A3 Moaenb ydacTKa 3N1eKTPUYECKOM CeTH 303
A4 Moagens yenoseka 309
All YCTPOMCTBO 3alWMTHOTO OTKAHOYEHUS 321
P1 BAOK MynbTUMETPOB 508.2

OcHoesbl meopuu.
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lMopsiook npoeedeHus1 pabomabl

1. Ilepen Hauajom paboOTHI HEOOXOJHMMO YOEOUTHLCS, UTO YCTPOICTBA, IC-
I[I0JIb3Y €MBIE B AKCIIEPUMEHTE, OTKIIFOUEHKI OT CETU 3JIEKTPOIIUTaHUS.

2. T'Heama samumTHOrO 3a3eMIICHU <<@>> YCTPOICTB, MCIIOJIb3YEMBIX B JKC-
IIEpUMEHTE, COeqUHSTIOTCS ¢ THe3 oM «PE» nctounuka G1.

3. Armmaparypa coeqUHSIETCS B COOTBETCTBUU C SIIEKTPUUECKON CXEeMOIL.
4. Bxmouaerca uctouHuk G1 u nuranue 6i1oka MyIbTUMETPOB P1.
5. Pexum riyxozazeMJIeHHON (M30JMPOBAaHHOI) HeNTpajln IIHTAOMIEH

AIIEKTPUUECKON CETH MOJCIHPYETCS YCTAaHOBKOW (OTCYTCTBUEM) IIEpe-
MBIYKII MEXKAY THE3A0M HEUTpaJlbHOM TOYKM TpaHChopMaTopa U THeE3-
IoM comnpoTuBneHud 3azemimrensd R( B Omoke TpexdaznHoro Tpancdhop-

Matopa A2.
6. Ilpu mpoBeaeHNU 5KCHEpUMEHTa B CETU C U3OJUPOBAHHON HEHTpalbio
conmpotuBineHnsd RA, RB, RC msomanun d¢az mogemun A3 o0sg3aTeIBHO

ITIOJI’KHBI UMETh 3HAUNMBI€ BEJTMUIHEL.

7. JKemnmaemple 3HAUEHMS COIIPOTHUBJICHHNII OOYBH dYeJOBEKa U II0JIa, Ha KO-
TOPOM OH CTOUT, YCTAHABJIMBAIOTCSA Ha MOJeNU yeloBeka A4.

8. DBpemennasd u TokoBasg ycTaBKa CpaOaThIBaHUSI YCTPOIICTBA 3allUTHOTO
oTk/IMoueHNss All ycTaHaBIMBAeTCS C IMOMOIILIO KHOIIOK «<» U «>» Ha
€ro JINI[EBOI ITaHEII.

9. BxiIroueHHne yCTpoOIICTBAa 3amUTHOTO OTKIMrodeHmsI All mpomsBogurcs
Ha)xaTueM KHOIIKM « BKJL.» Ha ero nuiieBon maHesm.

10. Ha BepxHEM WHANKATOpPE VYCTPOMCTBAa 3alUTHOrO OTKmodeHns All
MO’KHO HaOJIFOJaTh TEKYIIIee 3HaueHNe TOKa yTEUKH Uepe3 UeI0BeKa.

11. Ecnu mocsie BKIFOYEHNS YCTPOUCTBO 3alUTHOrO OTKIrOUeHusA All oT-
KIIFOUIIIOCh, TO Ha €ro BEPXHEM HMHINKATOPE BBLICBETUTCS 3HAUEHUE TOKa
YTE€UKU, IIPpU KOTOPOM MPOU3OIILIO 3TO OTKItoueHue. IIlpousBegennue 3Toro
3HAYCHII TOKa YTEUKH I BPEeMEHH CpadaThkIBaHIA (YCTaBKU IIO0 BPEMEHN)
YCTPOIICTBAa  3all[UTHOTO  OTKIFOUEHUS  MCIIONB3YETCSA VI OI€HKU
3¢ PEKTHBHOCTH IIOCJIESHETO.

12. Hanpspkenme ¢dazpl, KOTOpOH KacaeTcs YEIOBEK, HU3MEPSeTCs C IIOMO-
IO BOJILTMETpa OJI0Ka MyJIbTUMETPOB P1.

13. Ilo RaBepmeHum skcmepuMeHTra HCTOYHNK Gl U nuraHue OJIoka My JIb-
TUMETPOB P1 oTkIIroUaeTcs.

TpeboesaHust K om4yemy no nabopamopHou pabome

o Jlo nmm 7-8, miga pexmnma TIIIyX03a3eMIEHHON HEHTpalu IIHTaromlei

JJICKT Wﬂfﬁzﬂmj HED6}{D,[[HMD OTpPa3lTh BCJIMHIHBEI TOKd YTCHKH I
NEKTPOHHOW NognnChIO

CeprubukaBPEMEHIE CPabaTEIBatiistood80 IPU pa3jIMUHLIX BEIMYNHAX COIPOTHUBJIE-
sranenew Hriuﬁﬁfﬁﬁi?ﬁﬁbﬂéﬁ?ﬁffgﬁ 10; 300; 3000 xOm u monma Rpoma=1; 100; 900;

Heicte HTE]‘I%-;CQQD M%{n E(E .98 %%HHIII'G Hp EHDﬂ aB aTeHH) .
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o Ilo o 7-8, msa pexuma ¢ H30JIHMPOBAHHON HEHTpasbIo, KOrjJa COIPO-
TUBRJICHUS M3OJISINN OyIyT UMETh 3HaunMble 3HadeHnd RA=RB=RC=1; 2;

5; 10; 100; 500 xOm (1o 3agaHUIO OpemnojaBaTelIsd), TakKe HeoOXOJUMO
OTpa3UThL BEINYUHLI TOKa yTEYKU U BpeMeHU cpabatoiBaHusg Y30 mpu
pa3NMUHBEIX BENNUYMHAX compoTuBneHns obyeun Roeyep=1; 10; 300;

3000 xOm u mnoma Rpoma=1; 100; 900; 2500 xOm (mo 3agaHuIO

[Ipero/iaBaTessl), a TaKXke OIpeNelNTh HaIpskeHne ¢as3bl, KOTOpPOI
KacaeTcs UEJIOBEK.

. HED6XD,[[HMD CACJIAThb BEIBO/JEI 110 BCCM BLBIIIOJIHCHHBIM S KCIICPIIMCHT A M.

AOKYMEHT MNOANMCAH
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3. Vuedno-memoouueckoe u uHgpopmauioHHoe obecneueHue OUCHUNIUHbL
3.1. Ilepeuerb 0CHO6HOU U 0ONOTIHUMELHOU JIUMEPANYPbl, HEODXO00UMOU 0151 0C60ECHUA
OUCUUNTUHDBL
5.1.1 Ilepeuerv 0CHOBHOIL TUmMEP AMYPLL:

1. OnnexrpobesomnacHocts / E.E. IIpuearnor, A.B. Edanop, C.C. fctpebor, B.A. Spom ; mmox
pen. E.E. IlpuramoBa. — Mockea ; Bepmmm : Jlupexr-Megna, 2018. — 210 c. : 1., cxem., Tabm. —
Pexxamm goctyra: 1o moxrmicke. — URL: http://biblioclub.ru/index.php?page=book&i1d=493604 . —
Bubmorp. B ki — ISBN 978-5-4475-9698-9. — DOI 10.23681/493604. — TeKcT : 5JIEKTPOHHBIIA.

2. Ilpuearnor, E.E. OcHorrl snekrpoOezormacHocTH : B 3 u. / E.E. [Ipueamnor. — Mockea ;
beprox : Jlupexr-Memgua, 2016. — Y. 3. 3ammra oT HanpsKeHHsI ITPHKOCHOBEHHMs M Illara B

9JIEKTpHUeCKHX ceTsax. — 180 c. : i, cxeM., Tabm. — PexmM pgocTyma: II0 TIOATIHMCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=436756 — bubmorp. B kH. — ISBN 978-5-4475-

7618-9. — DOI 10.23681/436756. — TeKCT : 3II€KTPOHHEII.
3. IIpueanor, E.E. OcHorrl snekrpoOezomnacHocTH : B 3 u. / E.E. [Ipueamnos. — Mockea ;
Bepmm : [{upext-Menna, 2016. — Y. 2. 3azeMyieHHe 5IeKTPOYCTAHOB OK CHCTEM 3JIEKTPOCHAOKEHHS.

— 156 C. ; HII., cxeM., TaoOI. — Pexym  mocrtyma: II0  TIOJITHCKE. —
URL: http://biblioclub.ru/index.php?page=book&i1d=436755 . — budmiorp. B xki. — ISBN 978-5-

4475-7617-2. — DOI 10.23681/436755. — TeKcT : 3JIeKTPOHHEIIL.

4 CubuxuH [O.J]I. OxXpaHa TpyJaa H 3JIeKTPOOe30IIacCHOCTL. YUeOHoe Iocodme — M:
Hupexktr —Memgna, 2014.- 360 c¢. [OneKTpoHHBIH  pecypc] peXHM  JOCTVIIA:
https://biblioclub.ru/index.php?page=book view red&book 1d=235424

51.2. IlepeyeHb JONMOHHTEILHOR JIHTEPATYPLI:
|.Cubuxmr, [O.J]. BezomacHocTs Tpyga IIpH MOHTa’ke, OOCIyKHBAaHMH H PeMOHTe
antekTpoobopymoBanis mpearpusarHit / FO.JI. CuOuxmH. — Mockea ; bepmn : J{[upexr-Menna, 2014.

— 338 C. ; HII.. Ta0II. — Pexamu OOCTYIIA: IO ITOITTHICKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=256581 . — Bubmorp.: . c. 332. — ISBN 978-5-

4475-2508-8. — DOI 10.23681/256581. — TeKcT : 371eKTpOHHEIIA.
2. OnexTpobe3oInacHOCTH pabOTHHKOR  AnekTpHuecknx cereit / E.E. [Ipuepasog,
A .B. Edanor, C.C. Scrpebor, B.A. SIpomr ; mog pen. E.E. Ilpupamora. — Mockea ; BepmmH :

Hupexkr-Menna, 2018. — 371 c¢. : w1, Tabm. — PexmM pgocTyma: II0 TIOATIHCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=493605 . — BuOmorp. B8 k. — ISBN 978-5-

4475-9697-2. — DOI 10.23681/493605. — TekcT : 371eKTpOHHEIIL.
3. CwuoOmxym, IO.JI. OmexTpoOe3ornacHOCT:, IIPH SKCIUIVATAIlHH  HJIeKTPOYCTAaHOBOK
MMpoMBINDIeHHBIX TpeampraThii / KO J[. Cubnxrm, M. JO. Cubuxmn. — 8-e m3x., Herp. — Mockea |

Bepm : JIupexr-Menma, 2014. — 235 c. : Talbm., mwi1. — PexyM JgocTyma: IO ITOAIIHCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=253964. — Bubmiorp. 2 k. — ISBN 978-5-

4458-8880-2. — DOI 10.23681/253964. — TeKkcT : 371eKTPOHHEIIL.

5.3. IllepeueHns pecypcoB HHPOPMAITHOHHO-TEJIEKOMMYHHKAIIHOHHOM ceTH «MHTepHeETY,
He00X0/HMbIX /ISl OCBOEHHS JHCIHILIHHbI
1. http://www.biblioclub.ru -3bC " YHuBepcuteTckass OHOIHOTEKAa OHIAH"
2. http://www.iprbookshop.ru/ - OnekTpoHHO- 6uOiHoreyHas cucreMa [IPRbooks
3. http://e.lanbooks.com - 2OneKTpoHHO-OHOIHOTeUHas cucTeMa JIaHb
3. http://docs.cntd.ru/ dneKTpoHHbIM GOHA NPaBoOBOM MU HOPMATUBHO-TEXHMYECKOM AOKYMEeHTaLMu
TEX3SKCMEPT
OKYMEHT NO4rncAH

4. MNpodeccmaHaAbHbIe tRPABAMHbLIE cucTembl TexakcnepT http://vuz.kodeks.ru/
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IIpunoxcernue 1
Vkazanue no mexnuke 6e30nacHoCmu.

Jlo Hauaima pabOTEl CTYAEHTHI O00g3aHBI HN3YUYUTL IIpaBIJla TEXHHIKHI
Oe3omacHOCTH IIpu paboTe ¢ »sraekTpoycTaHoBKamMu. OO IMB3YUYEHHHN IIPaBIII
TEXHNKH O€30I1aCHOCTH U IIOIYUYEHNU MHCTPYKTaka CTYACHTHI PacCIUCHLIBAIOTCS B
clieruaJbHOM XKypHasje. CTyJeHTH, He U3YYHBIINE MpaBWIa TEXHUKU
O€30IIaCHOCTH N He IpOoIIeJINNe HHCTPYKTaXX, K BBEIIIOJIHEHIIO J1a00paTOPHBIX
paboT HE JIOITy CKarOTCS.

YuyebHag rpymnma (Wi IOArpyHIla) pazOHBaeTcd Ha Opuragwsl, YHCIIO
KOTOPEIX VYKazbIBAa€TCS IIpPEIoJaBaTelIEM, a COCTaR Opuraj KOMIUIEKTYETCS
CTyJ€HTaMU Ha JOOpOBOJILHEIX Hauajlax. CIIMICOK TPyl (IIOATPY HIILL ), pa30uToIl
Ha OpurajJel, CTapocTa NpeJOoCTaBRILIET IIPENOJaBaTEeII0, Beqy leMy J1abopaToOpHEIE
3aHATHL

Kaxpgas nz Opuraj BREINOJIHSET J1a0OpaTOPHYIO pabOTy B COOTBETCTBUH C
rpapIKOM, HaXOQAIMIEMCS B JIaOOpaTOpUIL

Ilepen kaxIbpIM 3aHATHEM CTYJEHT 00S3aH MOJATOTOBUTHCS K BBIIIOJTHEHIIO
nmabopaTopHOI pabOTHI 110 JAHHOMY METOJHMUYECKOMY IOCOOHIO I pEKOMEH/IY €MOI
nurepatrype. Ilepenq HauanoM paOOTHI IpenojJaBaTellh IPOBEPSAET 3HAHHU
CTYJIEHTOB IIO COJIEPKAHUIO BBIIIOIHSAEMON padoTHl. [I1M0X0 MHOATOTORIEHHEIE
CTYJCHTHI K BEIIIOJIHEHIIO J1a00PaTOpHOI pabOTH HE JOIIYCKAFOTCSL.

PaboTasg B nabopaTopun, HeoOX0AUMO COOJIFOAATE CJIEIYFOIIIE IIPaBIJIa:

K BBIIOJTHEHHIO J1a00paTOpPHON pabOTHI CJIeAy€eT HPHUCTYIIATh TOILKO ITOCTIE
[IOJIHOTO YSCHEHI €€ COJAepKaHU: U IOy YEHILI JOITyCKa K HEIL

2. Haumnpate paboTy clIegyeT ¢ O3HAaKOMIEHHS ¢ IpudbopaMu U
oOopyoBaHIEM, IIPUMEHSIEMBIMI B JaHHO padoTe.

3. Ha maGopatopHOM cTOJIE AOJIZKHBI HAaXOAHUTBCA TOJIBKO IIPCAMCTEI,
JOKYMEHT 1OANWCAH
3NEKTPOHHOW NOANMCLIO

cHEQOX 0 ZMbI & JA5 S BRI HQHH GG AAHHOI paOOTHI.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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4. PacnosoxkeHne ammaparypbl Ha pabodeM CTOJIE JOJIKHO ORITh TaKHM,
YTOOEI CXE€Ma COEJMHEHUII IOy UiIachk Hanboee MpOoCTO, HATTISIAHON 1 paboTa ¢
aIrapaTypoii Owlia y 100OHOIL.

5. JXXemaTenbHO, UTOORI cXeMy cOOHMpal OQUH U3 WICHOB OpUTraJibl, a ApYyTrue
KOHTPOJINPOBAJII.

6. Ilpu cOopke CIOXKHEIX CXEM CIeIyeT BHaudajle COEAUHUTH ITIaBHYVIO,
[IOCJIeJOBaTEILHYO 1Iellb, HaulHasa cOOpPKYy OT OJHOTrO 3a)KHMMa HMCTOYHHKA TOKa U
3aKaH4MBas Ha APYTOM, a 3aTe€M YK€ IIOAKIFOUNTE [apauleibHBIE IEIIN.

7. Ilocnme Toro, kak cxema OyJeT coOpaHa, HeoOXOAUMO YOEIUThCS B
[IpaBUJILHOI YCTAaHOBKE JBIDKKOB PEOCTATOB, aBTOTPAHC(POPMATOPOBR U PYyKOSATOK
IPYTUX PETYIUPYIOMIUX YCTPOICTB.

8. CoOpanHasg cxemMa oO0g3aTeIbHO JIOJKHAa  OBITH  IIpOBEpEHa
IperoJaBaTelIeM IWIN CTapIINM J1a0OpPaHTOM H TOJIBKO C X pa3peIleHHS MOKET
OBITH BKJIFOUEHA I10]] HaIIP SHKEHUE.

O. llpn BKIHOUEHHH cXeMbl 0co0O€ BHUMAaHHE CJIeQyeT OOpaTUTh Ha
[TOKazaHNI aMIIEPMETPOB U APYTUX U3MEPUTENLHLEIX IIpUOOPOB. B ciyuae pe3koro
IBIDKEHIS CTpeNKH aMIepMeTrpa K KOHIy IIKajbkl CcXeMy HeoOXOJIMO
HEMEJICHHO OTKJIFOUNUTEL OT UCTOUHNKA HAIIPIKEHI.

10. HeoOxoaumo OepeXHO OTHOCHUTLCA K allapaType, HCIIOIb3YEeMOIl B
pabore. OO0 BcexX 3aMEUEHHBIX HEHUCIPABHOCTIX WM IIOBPEKICHHSIX CTYICHT
JOJDKEH HEMEIJIEHHO COOOIUTh IIPeIogaBaTelio WIN 1a00paHTYy.

11. Ilocne BeIMOmMHEHHS padOTHI CTYJEHT 00sg3aH, HE pa3zdupas CXeMbl
[I0Ka3aTh I[IOJIYUEHHLIE JaHHBIE MperojaBaTeino. Eciu pe3yiabTaThl N3MEpEeHUl
BEPHBI, TO IIPENOJABaTENL UX IIOANUCHIBAET. OKCIEPUMEHT C HENpPaBIILHBEIMU
pe3yJIbTaTaMU CJIEAYET ITIOBTOPUTh.

12. Cxemy crneayeT pa3dupaTh TOIBKO IIOCJIE €€ OTKIIFOUSHI OT CETI.

13. KaTeropnuecku 3anpemnaeTcs:

JOKYMEHT MNMOANCAH
— TPOEATHHPWKBMUWCKI'OJICHHEIC IIPOBOJa M HaCTH HpH6DpDE:, HaXOJAIIICECH

Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E
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— MPOM3BOAUTHL N3MEHEHHS B CXEME IIpU IIOAKIOYEHHOM HCTOYHHKE
ITUTAH,

— 3aMEHATL WM OpaTh 0OOpyJOBaHUE, MM IPHOOPHI ¢ APYIUX padbounx
MECT

— 0€3 pazpenIeHN IperojaBaTe I UIN T1abopaHTa;

— OTXOJUTHL OT IMPHUOOPOB 1 MAIINH, HAXOISAIMMNXCS O] HANpSDKEHNEM N
OCTaBJISATh CXEeMY 10 HaIpsSKEHUEM IIpU 00padOTKe pe3yIbTaTOB M3MEPEHMUIL,

— IEperpyxkaTtb IMIpHOOPEl TOKOM IJIM HAIPSKEHHEM, IIPERBIIAIOIIIM
HOMHIHAJILHOE 3HAUCHHE.

[IpoBepky Hammums, I[IOJABa€MOI0 K CXEME IIH 3JIEMEHTAM CXEMBEI
HAIIpSDKEHUS HEOOXOJMMO IPOH3BOJUTH TOJBKO KOHTPOJIBHOM JIaMIIOYKON IIIN
BOJILTMETPOM, COOIIFO/1as IpaBuiia TEXHUKH O€30I1aCHOCTIL.

IIpu pabore B nabopaTopuU CIEAYET CTPOro COOMIOJATH MEPEI
[IPEJOCTOPOKHOCTH, TaK KaK 3JIEKTPUYECKHII TOK, IIPOXOAAIINNI YEpe3 TEJIO

yenoBeka, BenumuuHoil B 0,025 A yxe ABIAETCSA ONACHBIM I K3 HI.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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MUHUCTEPCTBO HAVKH Y BBLICIIIET'O OBPA3OBAHMU I POCCUUCKOU
OEJIEPAIIMU
(DE,I[EPEIJILHGE IroCydpPCTBEHHOE aBTOHOMHOC DﬁpﬂBDEﬂTEJ’JLHDE YUPEAHKIACHIIC

BBICIIIETO OOPA3OBAHMUS
«CEBEPO-KABKA3CKHWU OENEPAJIBHEIA YHUBEPCHUTET»
[Taruropckmii HHCTHTYT ((prmnan) CKOY

MeTtoanueckue yKa3aHuUsi

I1O BBEIITOIITHEHHIO KOHTPOJIbHBIX pﬂﬁOT

o muciprmumiie « OJIEKTPOBE3SOITACHOC TE»

IS CTYAEHTOB HaITPaBJIEHH S IIOTOTOBKH
13.03.02 DreKTposHEPreTHKA H AIEKTPOTEXHHKA
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KoHTpompHasg paboTa COCTOMT H3 OTBETOB Ha IIATh BOITPOCOB I10 JHCIUILIHHE
« JMeKTPoOe30IMaCHOCTh» H PEIICHHS 3a1auH.
IIepeyeHs BompocoB npHBeAEH B Tadmile 2. B Tabmmie 1 rmprueeieHs BapHaHTHL H

HOMEPaA BOIIPOCOB, Ha KOTOPBIE HEOOXOAUMO JaTh OTBET B ITHCEMEHHOH (popMe. Homep

BapHaHTa COOTBETCTBYET ITPeAIIOcIIe IHEel IH(ppe 3a4ETHON KHIKKH CTY/ICHTA.
B TaGmnmiie 3 nmpHBeAeHBI HOMePpa BapHAHTOB H HCXOHbIE JaHHBIE JJIS PEIIeHHS 3aJaqH.

Homep BapnaHTa 3aJjaui COOTBETCTBYET ITOCIIeHEH IH(ppe 3aYETHOH KHIIKKH CTYAEHTA.

OdopmieHHE KOHTPOIIBHOH paOOTHI JOIKHO COOTBETCTBOBATh YIBEPKAEHHOH (D OpMe.

Tabmma 1
No ] 2 3 4 5 6 7 8 0 10
BApHAHT
a
No 1,11,2 | 2,12,22 | 3,13.23 | 4,14.24 | 5,15,25 | 6,16,26 | 7.,17.27 | 8,18.28 | 9,19,29 | 10,20,30
Eﬂnpﬂca l 2 2 ] 2 2 2 2 2 2
31.41 32.42 33,43 34.44 35,45 36,46 37.47 38,48 39.49 40,50

TaOrmra 2

Umo Ha3sblieaemcsa anieKkmpoycmaHoekol ?

2 Kakne ImoMeIeHHs OTHOCATCS K SIEKTPOIIOMEITIEHHSIM?
3 | Kak xmaccHHIIMPYIOTCS IIOMENIEHHS B OTHOIIEHHH OITaCHOCTH ITOPaKeHH S
IO EH SNEKTPHYECKHM TOKOM?
4 Kak®e rmoMelieHHsI OTHOCATCS K IIOMEIIEeHHAM C ITOBBIIIEHHOH
OITaCHOCTEBIO?
5 K KaKuM ITOMEIIEHHSM B OTHOIIIEHHH OIIACHOCTH ITOPakKeHH S TIOAeH
BIEKTPHYECKHM TOKOM IIPHPABHHBAETCSA TEPPHTOPHSI OTKPBITHIX
SIEKTPOYCTAaHOBOK?
6 Kax obosHayaroTcs HylneBble paboyne (HERTPaIbHEIE) ITPOBOAHHKH?
7 Kakoe OYKBEHHOE H IIBETOBOE 0003HAUYEHHE JOIKHBI HMETh ITPOBOJHHKH
3ALMTHOr O 3a3EMJIEHIS B BJIEKITPOYCTaHOBKaX?

8 | Kakoe OyKBeHHOE H I[BETOBOE 0003HAUYEHHE JOIIKHEI HMETh COBMEIIEHHEIE
HYIIEBBIE 3allIMTHBIE H HYIEBBIE paOOYHe ITPOBOTHHKH ?

9 Kakoe OyKBEHHOE H IIBETOBOE 0003HAUYEHHE JTOIKHEI HMETh IIIMHEI ITIPH

TIepeMeHHOM TPEX(a3HOM TOKe?
10 Kakme OyKBeHHEBIE H I[BETOBBIE 0003HAUEHH I JOIKHBI HMETh IIIHHEI ITPH
ITOCTOSSHHOM TOKe?
11 | Yrto ImpHMeHSeTCS B 3JIEKTPOYCTAHOBKE JUIS IIPEAOTBPAIIEHHS OIITHOOYHBIX
OIepaIfi?
12 Kak rmoapasaesrorcs 3JIeKTPOYCTaHOBKH I10 YCIIOBHSIM
3JIEKTPOOE30IMaCHOCTH?
13 Kaxme TpeGoBaHUS MPEIBIBILIIOT K YCTPOHCTBAM JJIS OrpakKacHMI H

3dKPBITHA TOKOBCAYIIIX yacTeH B JKHIBIX H OOINeCTBEHHBIX ITOMEILE HHSTX?

B Herix ¢&aksnt HagfpaaeHIEM JOIDKHO TTPOH3BOIHTECA H3MEPEeHHEe TOKa ?

W‘fi?ﬁ LR P onsnomTes MsMepente HanpsbieHIA?

dbndnen memymﬁfﬁ{aﬂamﬁmaﬁ%ememm OTHOCHTCHI K cHcTeMe TIN?

17

Kaxad crcreMa 3azeMIIeHHT OTHOCHTCI K cHcTeMe T N-C?

Lurenen: ¢ 19.08 KakadQHeTeMa 3a3eMIeHHI OTHOCHTCI K cHcTeMe TN-S7

119




19 Kakas cHcTeMa 3a3eMIIeHHS OTHOCHTCA K cHcTeMe 117
20 Kakag cucreMa 3a3eMiIeHHS OTHOCHTCS K cHcTeMe IT?
21 Kakag crcrema 3a3eMIIeHHS OTHOCHTCY K cHcTeMe TN-C-S?
22
Umo noHumaemcA noo KOCBEHHbIM NMPUKOCHOBEHUEM I
23
Umo noHumaemcs noo HaripAaxXeHuem rNnpukKoCcHOBeHUA ?
24 YTO MoHMMaETCS IO HAITPsDKEHHEM I11ara’?
25 UTo noHHMaeTcs 11O/ 3all[UTHLIM 3a3eMIIeHHeEM?
26 YTo nmoHUMAaEeTCA 1o pabounM 3a3eMIIEHHEM?
27 Yro cnexyeT IpHMEHSTH IS JOIOJIHHUTEIIPHOH 3aIl[HTEL OT IIPSIMOLO
ITPHKOCHOBEHH A B SIIEKTPOYCTaHOBKAX HaIlpsDKEHHEM 10 1 kB?
28 | Kaxkue 3aipTHbIe MEPEI IIPHMEHSIOTCS I 3aI[HTEI JIFOAEH OT ITOPaKeHH
3JIEKTPHYECKHM TOKOM ITIPH KOCBEHHOM IIPHKOCHOBEHHH B CIIyYae
TTOBPE KM CHIS H30JLIIIHH?
29 Korpga cnenyeT BEOIONHATS 3aIHTY ITPH KOCBEHHOM IIPHKOCHOBEHHH?
30 B KakoM ciyyae He TpeOyeTcs BBIIIOIHATE 3aIHTY OT IIPSIMOTO
IIPHKOCHOBEHHS B IIOMEIEHHSIX O€3 ITOBBIIIEHHOH OITACHOCTH C
3IIEKTPOYCTAHOBKAMH IIEPEMEHHOIO TOKA?
31 B kakoii cucTeMe (cHcTeEMaX) peKOMEHIYETCS BBIIIOHSITH IIOBTOPHOE
3azemiieHHe PE u PEN npoBOIHNKOB Ha BBOJIE B AIIEKTPOYCTAHOBKH
3IaHHI?
32 JlommycKaeTcs WIH HET IMPHMEHATE Y 30, pearHpyIOIIee Ha
nepdepeHIambHEIH TOK, B YeTHIPE XITPOBOJIHEIX TpexX(ha3HbIX IEITIX
(cuctema TN-C)?
33 Kak cinexyer MpOKIaabIBaTh IIONEPEYHBIE 3a3EMIIHTEIH 3a3EMILSEOIIIX
YCTPOHCTB 3JIEKTPOYCTAHOBOK HaIllpsKeHHeM BHIIIE 1 KB B ceTsax ¢
a() PEKTHBHO 3a3eMJIEHHOH HEHTPaIbIO?
34 Kakum JOIKHO OBITH COIMPOTHRIIEHHE 3a3eMIISIOIIETO YVCTPOHCTRA, K
KOTOPOMY ITpPHCOeHHEHA HEHTPAIM FeHepaTopa HiIH TpaHcpopMaTopa IIpH
ITHHeHHOM HanpspkeHHH 380B ncTouHmnka Tpéxda3Horo Toka?
35 | Uto MokeT OBITH HCIIOIIB30BAHO B KaUeCTBE eCTeCTBEHHBIX 3a3eMIHTelIeH?
36 B KaKoM ciryuae paspelraeTcs HCIIOIb30BaTh allFOMHHHEBEIE O00IIOUYKH
KaOeleH B KaueCcTBe eCTeCTBEHHEBIX 3a3eMIHTelIeH?
37 JlormyckaeTcs HIH HeT HCIIOJIb30BaHHe TPYOOIIPOBOIOB IIEHTPATIEHOTO
OTOIUIEHH S B KaUeCTBE eCcTeCTBEHHBIX 3a3eMITHTEIIEH !
38 I3 xakoro marepHana JOJIKHBEI H3TOTaBJINBAThCS HCKYCCTBEHHBIE
3a3eMIIHTEIH?
39 Kakoe ceueHHe TOMKEH HMETh CTAIbHOH 3a3eMILSIFOIIHI ITPOBOJIHHK,
ITPHCOEAHH IO 3a3eMIHTEIL padoyero 3a3eMICHHS K ITITaBHOH
323 MIISIOIIEH IIIHHE B SIIEKTPOYCTaHOBKAX HanpspkeHHeM go 1000 B?
40 M3 Kakoro marepmana JOJIKHA H3rOTaBIIHBAThCS ITIaBHAS 3a3eMILSTFOLIIast
IIHA?
41 YTO MOKET HCIIOIIB30BAThCS B KaueCcTBe PE -IIPOBOMHHKOR B
3IIEKTPOYCTAaHOBKAaX HalpspkeHHeM 1o 1000 B?
45 K I{EIIE%% HUTHE B MECTE Pas/IeICHIL PEN-1mpOBOHHKA HA HYIIEBOH
3L T HEIHKIPERHISBCHAP@BOU I TTPOBOHUKH JTOIKEH IMMOAKITIOYAThCSI PEN-
Ceptuppukatr: 2C0000043ESABBB952205 Wﬁﬁﬂﬂ:ﬁﬂﬂ[ﬂﬁ J]IH‘II]II?
43 |  KaxuM MeraoMMeTPOM ITPOH3BOIHTCS H3MEPEHHE COITPOTHBIEHHS

H30 M IIPH HCIILITAHMH IIEIeN HampspKkeHHeM 10 S00 B?
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44 Kaxrm MeraoMMeTpoM ITIPOH3BOIHTCS H3MEPEHHE COITPOTHRIIEHH S
H30IISIHH ITPH HCITBITAHHH IeTleH HarpsokeHHeM oT 500 xo 1000 B?

45 Kaximv o6Gpa3oM IMpoBOAHTCS IIPOBePKa IelH (pa3za-Hylb B
HIIEKTPOYCTaHOBKAxX 0 1 KB ¢ cucTeMoH TN?

46 Yrto momxHO OBITH HAHECEHO Ha OIOpaxX BO3AVIIIHOH JIMHHH HAIIPSAKEHHEM
0.4 xB?

47 |  Kaxmm oOpa3oM OCYIIECTBRISAETCA 3aIUTHOE 3a3eMIIEHHE METAJUIHYECKHX
KOPITYCOB CBETIIEHHKOB OOIIETO OCBEINEHHS B CETSX C IIYX03a3¢MIEHH O
HENTPAIBLIO?

48 Kakoe paccTosHIe 0T TpyOOITPOBOAOB (BOIOIIPOBOI, OTOIUIEHHE,
KaHaJIH3al[HI, BHYTPEHHHE BOJJOCTOKH) JOIDKHO OBITH JO MeCTa YCTaHOBKH
BY, BPY, I'PL]?

49 Kakme HaHMeHBIIIHE CeYeHHSI MeJHBIX KaOelleH H IIPOBOOB JOMIKHEI
IIPHMEHSTHCS B THHHSX IPYIIIIOBBIX CETEH KIUIBIX 3aHHI?

50 | Kaxmm ripoogoM, KadeeM ITpOKIIaAbIBaIOTCs JIMHHH I'PYITIOBBIX CETEH OT
ATAKHBIX H KBAPTHPHBIX IIHTKOB 1O CBETHILHHKOB OOIIEr0 OCBEILEHHS?

3agaua 1
IIo 3aganHeIM B Tabnuile 3 3HaUEHUSIM HaOPSKEHUS CETH, COIPOTHRICHU
301 Rus , EMKOCTH (bazHBIX IIPOBOJIOB OTHOCHTEIBLHO 3eMiau C, u
CONpOTUBICHNI ueoBeka Rp, ompeenuTs TOK MpsSMOro IIpHUKOCHOBEHIL.

Tabmrma 3
No BapmaHTa 1 2 3 4 5 6 7 8 9 10
HarmpsaxeHme 380/ 380/ | 380/ 380/ 380/ 220/ 220/ | 220/ | 220/ 220/
ceTH, B 220 220 220 220 220 127 127 127 127 127
Rz, xOM 25 27,5 30 32,5 35 25 27,5 30 32,5 35
C, MK} 0,075 | 0,09 1,0 1,015 | 1,025 | 0,075 | 0,09 1,0 1,015 | 1,025
R, xOm 2,0 2,5 3.0 3.5 4,0 4,0 3,5 3,0 2.5 2,0
AIOKYMEHT MOANWCAH

3NEKTPOHHOW NOANMCLIO
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Cozep KaHHE

BBeneHie

1 OOI1masg XapakTepHCTHKA CaMOCTOSTEIIbHOH PaldoTel OO0yYaromerocs IIpH

H3VUCHII JMCIIIIOTHBI « BHEEI{TPGﬁEBGHﬂCHGCTB}}

2 [TnaH-rpadHK BEITOTHEHHS CaMOCTOSTEIbHOH PaOOThHI
3 KOHTpOIBHEIE TOUKH M BHIBI OTUETHOCTH IT0 HHM
R MeTomuuecKie peKOMeHJaI[HH 10 H3YUEHHIO TEOPETHYECKOTO
MaTepHana
5 CITHCOK PEKOMEHTYEMOH JIHNTEPATYPEI.
AOKYMEHT MOANUCAH

ANEKTPOHHOW NOAMUCHIO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023

124



BBEJIEHHE

CaMocrtosarenpHas padora — IUlaHHpyemas vyuebOHas, vyueOHO-HCClIeqOoBaTElbCKasd,
HayYHO-HCCIeA0oBaTeIbCKas padoTa CTYEeHTOB, BEITIONHAEMAs BO BHEAYAUTOPHOE (ayIHTOPHOE )
BpeMsd II0 3aJaHHIO M TIPH METOAMYECKOM PYKOBOJCTBE IIpeIofgaBareiss, HO O0e3 ero
HEITOCPEICTBEHHOIO0 y4YacTHSA (IIpH YaCTHYHOM HENOCPEACTBEHHOM YYaCTHH ITPeIloj[aBaTels,
OCTaBJLIIOIIEM BEAYIMYIO POIIb 3a pabOTOH CTYEHTOB).

CaMocrosrenpHasg pabora CTYIAEHTOB B BY3e SMBISeTCS BaXKHBIM BHIOM YUeOHOH H
HAaYYHOMH JeSITeIbHOCTH CTYIEHTA.

Benvimas 1ens opraHusaii M ocyinecTBiIeHHs CPC momkHa coBIagare C ILETHIO
00yUYeHHs CTYIeHTa — IIOArOTOBKOHN OakajaBpa ¢ BRICIIHM oOpazoBaHHeM. [IpH opraHm3zaiiu
CPC BaXHBIM H HeOOXOJHMMEIM VCIOBHEM CTAHOBSITCS  (OPMHPOBAHHE  YMEHHS
CaMOCTOSITEIIbHOH padOTHI I IMPHOOPETEHNS 3HaHHI, HABEIKOB H BO3MOXKHOCTH OpTraHIM3aI[HH
yueOHOH H HAYYHOH JIeSITEIbHOCTH.

[{enpr0 caMOCTOSATENbHOM paboThl CTYAEHTOB SBIISETCS OBIaJeHHEe (PYHIaMEeHTalIbHbIMH
3HAHHSMH, ITPO(eCCHOHAIIbHBIMH YMEHHSIMH H HaBBEIKAMH JE€ATEIbHOCTH IT0 IIPO(QIITIO, OIBITOM
TBOPYECKOH, HCCIIELOBATEIILCKON JAeATENBHOCTH. (CaMocTosTelnpHass padora CTYIEHTOB
CITOCOOCTBYET Pa3sBUTHIO CAaMOCTOSTEIIBHOCTH, OTBETCTBEHHOCTH M  OPraHM30BaHHOCTH,
TBOPYECKOI0 MOAXO0/a K PEHIEHHIO IIPo0IIeM y4eOGHOr 0 H PO eCCHOHAIIEHOTO YPOBH L

B yu4eOGHOH [JHCIHIUIHHE «OIIEKTPOOE30IIaCHOCTL» PACCMATPHBAIOTCSI  BOIIPOCH
0Ee30ITaCHOr0 B3aHMOIEHCTBHS UYEJIOBEKa C 3IEKTPHYECTBOM H 3IEKTPOMArHUTHBIMH ITOJISIMH
IIPOMBIIIIEHHON 4acTOTEL. M3ydeHHe CTyAeHTaMH IHCIFIUIHNHBEL ITO3BONISET C(OPMHPOBATh Y
OYVIYIIIIX CIIEIHAIIICTOB CIIEI[HAILHBIE 3HAHHS B 00IMacTH 3MIEKTPOOe30IacCHOCTH. Peam3aliisg
Ha IIPAKTHKE S3THX 3HAHHI OOeCIIEYHT COXpaHeHHE PaboTOCIIOCOOHOCTH, 3I0POBBS H KH3HU
YeIIOBEKa.

1. OBLAA XAPAKTEPUCTUKA CAMOCTOATENBLHOW PABOTh

OBYHAKOLWEINOCH NP NM3yYEHN aCUANTTTITAHDBI
«IJIEKTPOBES3OINACHOCTb»

CaMocTosgrellbHasg pabora - InaHHpyemass yueOHas, YyueOHO-HCCIIeLOBaTEIbCKas,
HayYHO-HCCIeA0oBaTeIbCcKasa padoTa CTYAESHTOB, BEIIOIHAEMAs BO BHEAYAUTOPHOE (ayIHTOPHOE )
BpeMS II0 3aJaHHIO H IIPH METOAWYECKOM PYKOBOJACTBE IIperojapareiid, HO 0e3 ero
HEIOCPeCTBEHHOr 0 y4yacTHS (IIpH YacTHYHOM HEIOCPEeCTBEHHOM YYaCTHH ITperofaBaTells,
OCTaBJLSIIOIIEM BEAYIIYIO POIb 32 paboTOH CTYJAEHTOB).

CamMocTrosarenpHas padora CTYIAeHTOB B BY3e SBISeTCS BaKHBIM BHIOM YUeOHOH H
HaYYHOH JeSTelIBHOCTH CTyJeHTa. CaMoCToaTeIbHAaA padoTa CTYAEHTOB HIPaeT 3HAYHTEIBHYIO
POJIb B PEUTHHIOBOH TEXHOIOTHH 00yueHHS. B CBA3H ¢ 3THM, oOyueHHEe B BY3e BKIIIOYAeT B
ce0sa ZBe, IPaKTHYECKH OIHHAKOBBIE II0 O0BEMY H B3aHMOBIMSHHIO YacTH — IIPOIlecca
oOyueHns H nporecca camooOydueHusa Ilostomy CPC pgomxHa crath S(Q@QeKTHBHOH H
I[eTICHAIIPaBIICHHOH paboTOH CTYIEHTA.

K coBpeMeHHOMY CIIEIHAIHCTY OO0INeCTRBO MPEeABABISIET JOCTaTOUHO IIIHPOKHI IIepeUeHb
TpeOOBAHHI, CpeAH KOTOPBIX HEMAIIOBAKHOE 3HAYEHHE HMMEET HaIH4YHE VY BBITYCKHHKOB
OIpPEeIEeNIEHHBIX CIIOCOOHOCTEH M YMEHHS CaMOCTOATEILHO AOOBIBATH 3HAHMSA M3 Pa3IMYHBIX
HCTOYHHKOB, CHCTEMATH3HPOBATh ITONIYYEHHYI) HH(OpPMAI[HIO, JaBaTh OILIEHKY KOHKPETHOH
(prrHaHCOBON CRERYABIERofPAPYHPOBaHIE TAKOTO YMEHHS IIPOHCXOANT B TEUEHHE BCETO NEPHONA

OyueHHs U @ﬁ?ﬂﬁ%ﬂﬁﬂ@ﬁ‘}bﬁémm B ITPAKTHYEeCKNX 3aHATHSIX, BBIIOTHEHHE KOHTPOIBHBIX
Ccpmﬁhﬁaru 2C0000043E9ABBB952205E /BAS00060000043E

0
53 I JLIECTOB,, HAUHCAHIE KYPCOBBIX H BBITYCKHBIX KBaTH(QHUKAIIMOHHEIX paGoT. IIpn sToM
CAMOCTOSTENbHAsA pabdoTa CTYAEHTOB HIPaeTl pPEIIAIINYI0 POIb B XOAE BCEro yueGHOIO
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Beayiasa menp opraHmsaliid M ocyinecTBiaeHusS CPC momkHa COBIIAAaTh C IEIBIO
00yUYeHHS CTYJIeHTa — IIOATOTOBKOH CIIEI[HaIMCcTa M OaKalaBpa C BBRICIIIHNM oOpa3oBaHHeM. [IpH
opranm3anui CPC BaXHBIM H HeOOXOZHMBIM YCIIOBHEM CTAHOBSTCS (POPMHpOBAaHHE YMEHHS
CaMOCTOSTEILHON padoThI JJI ITPHOOPETEHHS 3HAHHH, HABRIKOB H BO3MOJKHOCTH OpPraHH3al[HH
yueOHOH H HAaYYHOH JAeSTEIIbHOCTH.

@QOpPMBEI  CAMOCTOSTEIILHOH PadOThl CTYIAEHTOB pa3HOOOpasHEL B COOTBETCTBHH C
pabouyer  IporpaMMOH  JHCIHIUIHHEI « OIEKTPOMAarHHTHAsA  COBMECTHMOCTH B
BIIEKTPOSHEPreTHUECKHX CHCTEMAX» TPEAYCMOTPEHBI CIEAYIOIHE BHIBI CAMOCTOSTEILHOM
paboTHI CTYAEHTA:

- CAMOCTOSTEIIEHOE H3YUEHHE JINTEPATYPHI,
- BBITOITHEHHE KOHTPOJIBHOH PadOTEI
- BBIIOJTHEHNE HHANBHYAJIbHBIX TBOPYECKHUX 34 TaHHII.

Ilens camocmoamenvHo20 U3YUEHUA JUMeEpPamypsl — CaMOCTOSTEILHOE OBJIAJIEHHE
3HAHHSMH, OITBITOM HCCIIEIOBATEIIECKOMH IESTEIBHOCTH.

3adauamu caMOCTOSTEIILHOTO H3YUEHH S THTEPATYPHI SABIISIOTCS:

. yIrIyOlleHHEe H paclIHpeHHe TeOpeTHYECKHX 3HAHHI,

. (opMHpPOBaHHE YMEHHH HCIIOIB30BaTh HOPMATHBHYIO, ITIPABOBYIO, CIIPaBOYHYIO
JOKYMEHTAIHMIO H CIIEIIHAILHYIO THTepaTypy,

. pPa3BHTHE ITI03HABATEIIbHBIX CITOCOOHOCTEH H aKTHBHOCTH CTYIEHTOB.

Ilens camocmoamenibHOZ0 6bINOMHEHUA KOHMPOJILHOI padomsl - OBIaJlcHHE

Npo)eCCHOHAIIPHBIMH YMEHHSIMH H HaBBIKAMH JESTEeIIBHOCTH II0 MNpoQHI0 OyayIneH

AJCATCIIBHOCTH.
3a0 auamu caMOCTOSTEIILHOIO ITPOBCACHHA PACHCTOB ABJIAIOTCAH.

o CHCTEMAaTH3alMd M 3aKpeIUIEHHE TIIOJIYYEHHBIX TEOPETHYECKHX 3HAHHH H
ITPAKTHYECKHX YMEHHI CTYIEHTORB,

o (OpMHPOBaHHE CaMOCTOSTEeIIFHOCTH MBIIIUTEHH S, CITOCOOHOCTEH K
CaMOPa3BHTHIO, CAaMOCOBEPIIIEHCTBOBAHHIO H CaMOpPEaI3allHIH,

o Pa3BHTHE HCCIEA0BATEIbCKHX YMEHHH.

Ilens noozomoséku uUHOUSUOYAILHO20 3A0AHUA — CAMOCTOSTEIILHOE OBJIaJcHHE

SHaHITAMIH, OIIBITOM HCCIIeJOBATEIbCKOH JAeSITeIIbHOCTH.
3a0auamu TIOATrOTOBKH HHIHBHIAYAJIIbHOI'O TBOPUCCKOI'O 34 JdHIA ABJIHOTCA.

. yIIIyOlIeHHE H pacIIHpeHHe Te OpeTHYeCKHX 3HAHHI B paMKaX KOHKPETHOH TEMBI;

. (popMHpOBaHHE YMeHHH HCIIOIb30BaTh HOPMAaTHBHYIO, IIPABOBYIO, CIIPABOYHYEO
JOKYMEHTAIHIO H CIIEIHATIbHYIO JTHTEePaTypy,

. pa3BHTHE HCCIIeL0BATEIbCKIX YMEHHHH.

. pa3BHTHE IO3HABATEIIbHBIX CIIOCOOHOCTEH H aKTHBHOCTH CTYZEHTOB.

Ilenvro camocmoamenbHoz0 6bINOJIHEHUA KYPCO60IL pAdOmbl T10 JHCIUIUIHHE SBIISETCS
OBJIaJicHHE (PYHIAMEHTAJIbHBIMH 3HAHISIMH, ITPO(eCcCHOHAIBHEIMH YMEHHSIMH H HaBBIKAMIH
IEeSITeIIbHOCTH 10 ITPO(IIIIO, OITBITOM TBOPYECKOH, HCCIIeJ0BATEIbCKOM AeSITeIbHOCTH.

B pesynbrare 0CBOeHHS AUCIHUIUIHHEL (POPMHPYIOTCS CIIEIYIOIIHE KOMITETCHI[HH:

Ko, ¢opmymporka Kopn, gopMymmpoBka HHIHKATOpPa [ IaHHpyeMEIE Pe3YIhTaTkI
KOMIIET EHI[HH OOYYEHIA I10 HCIIIUIHHE
(MOJYIIFO ), XapaKTe PH3YIOIIHE
3TaIbl POPMHPOBAHI T
KOMITETeHI[H I, HHJTHKATOPOB

YK-8 CriocobeH T 0 3HaeT HOPMAaTHBHEIE
NOKYMEHT NopanvcAH JT-2 v
iy Ig[ yr-8 OILIEHHBAET BEPOSITHOCTH [PABOBBIE AKTHI IO

CO3JaBaTh H anEKTPOHHOW Nopar|u .
Cﬁ@ﬁﬂ*@p}l{%@&%ﬁ%‘*FEﬂBBEQﬁ?EDﬁE*BA%MﬁBEHIH TOTCHIHAILHOM OpraHM3aIHH Oe30ITaCHOH
3KCILTYaTaIfIi

R -~ We6 T An 1
ﬁ%%E%I[HE ﬁ: I—I%ﬁE%I{I EIEIH-FIEI HEﬁcaHﬂmaCHGCTH B HGEGEI[HEEHGIE}IGIBHH
H T[pﬂ(l)EtCCHGHEIJ]LHGH 3IEKTPOY CTAHOBOK
AHEIJIHBIID}’ET OIIaCHOCTH
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0e30IaCHEBIE YCIIOBHS
KH3HEIEATEIIbHOCTH JIJIS
COXpaHeHHS ITPHPOHO
Cpelbl, oOecIeuyeHHs

}"CTGﬁ‘]IIEGI‘G Pa3BHTHA
GﬁH_[ECTEﬂ:, B TOM Y CIIC

ITPH YT'PO3E U
BO3HHKHOBEHHH
Ypes3BhIYAHHBIX CHTYAI[HH
H BOEHHBIX KOH (DIIMKTOB

ITO €€ MPEXYITPEKISHHIO

IOPAXKCHITA TOKOM B

Pa3JINYHBIX 3JICKTPHYCCKIX

CeTsX.
BrageeT HaBBIKAMH
IIPHMEHEHHS
AIEeKTPOTEXHIYECKHX

3alIIHTHBIX CPCACTE.

3HaeT Ha3HaUYeHHE,
MIPHHIIHIT TeHCTBHI H
00JIaCTh ITPHMeHEHH S

IIK-1 CriocoGeH WJ1-2:m. 1 BEIGHPAET THITOBBIE 3alITHTHBIX 3a3eMIICHILH,
y4aCTBOBATH B IPOEKTHBIE PEIEHHS CHCTEM 3aHYJIEHHI Ij 3aIUTHBIX
ITPOEKTHPOBAHNH CHCTEM ATEKTPOCHAGKEHILSE OTKITFOUEHHI.
3IIEKTPOCHA 0K EHIA BrnageeT HaBBIKaMH
TUIAHHPOBAHH I
MEPOIIPHSATHH I10
o0ecIieYeHHIO
3IIEKTPOOE30ITaCHOCTH.

2. MNAH-TPAD®UK BbINONTHEHNA CAMOCTOATENBHOW PABOTH
TexHoI0rHIecKasi KAPTa CaMOCT OATEJILHOH PadoThI CTYAEHTA

PEHCTEMTEHEH: c 19.08.2022 no 19.08.2023

O0OBeM 4YacoB, B TOM YHCIIE
Ko
peanusy HTOroBeIn (actp)
eMbrX | BHI TesTeTbHOCTH OTYKT CpencrBa CPC KoHtaktH | Beero
HPOIYE TEXHOJIIOTHH ast
KOMIIET CTYZAEHTOB CaAMOCTOSTETIh N
. . OL[E HKH pabota ¢
EHI[HIT HOH PpadOoTH
IIpenogaBa
TEJIIEM
8 cemecTp
CaMOCTOSTEIFHOE KoHcriekT Cobece0BaHHE 16,92 1,88 18,8
H3YUeHHE
TIHTEPATYPEI IO
VK-8 | pazgenam Nol-9
-2 IloaroTorka K OTYeT 110 CobecenoBpaHne 4.86 0,54 5.4
VI8 1adopaTOPHBIM 1abopaTOpHOH
TIK-1 | paboraMm paborte
U-2 | lloarotoBka kK [IpoekT ¢ [IpeseHTaInAa 1,62 0,18 1.8
F- IPAKTHYECKHIM IIpe3eHTaIHER IIPOEKTa
3aHATHSM
BrITmonmHeHe OTuyeT CobecenoBpaHne 9.0 | 10
KOHTPOJILHOH
pPaboTHI
[OKYMEHT [IOAMVCAH Hr1oro 3a 8 cemecrp 324 3.6 36
SAEKFROHHOI-HOBRKUCHIC
IC . 2C0000043E9ABBB952205E7BAS000600
epTder $309nan popma odydeHHS
naneneuy; llleGayxoea TaTeAHa AnexkcaHgpoBHa .
9 cemecTp

127




CamocToaTtenbHoe KoHCIekT Cobecemoranne | 51,345 5,705 57,05
M3yyeHue
nMTepaTypsl no
VK-8 pazgenam Nel-9
MJ1-2 | llonroroBka K OTYeT 110 CobecenoBpaHne 1,215 0.135 1.35
VE-8 11abopaTOPHBEIM nmabopaTOpHOH
[IK-1 | paboram pabore
HNJI-2 | IloaroToBKa K [IpoekT ¢ [IpeseHTarms 0,54 0,06 0.6
TTK-1 IPAKTHYECKHIM IIpe3eHTaIHER IIPOEKTa
3AHATHSIM
BrITmonmHeHe OTuyeT CobecefoBaHHE 9.0 | 10
KOHTPOJILHOH
paboTHI
Hr1oro 3a 9 cemecrp 62,1 6,9 69

3. KOHTPOIJIbHbIE TOYKN N BUOBl OTHETHOCTW MO HAM

B PaMKax pEﬁTHI{[‘DEDﬁ CHCTCMBbI YCIICBACMOCTE CIYIACHTOB IIO KaXIOH JHCLIIUIHHE

OIICHHBACTCA B X0 € TCKYIICI'O KOHTPOJIAL H HPGME}I{}*“TGT-IHGﬁ ATTCCTAaIlITI.
Hp]?[ ITPOBEACHHH TCKYIICIO KOHTPOJIA pEﬁTIH—H‘(}EﬂH OLleHKa 3HAHHH CTYACHTd OILICHHBACTCA

CIIEAVIOIIHM 00pa3oM:
No BHj nesaTelbHOCTH CTYIEHTOB CpoKu KomtyecTBO
IT/T1 BBIITOJTHEHHS OasioB
1. 3aruTa jmadoparopHeIX pador. Tema: OmpenerneHHE 3 HeJlens 10
3aBHCHMOCTEN, XapaKTEPH3VIOIMX SBICHHA IIPH
CTEKAHHH TOKA B 3eMJIIO YepPe3 3alHTHBII 3a3eMIIHTED
2. 3amura JjaboparopHeIX pabdor. Tema: KoHTpoms 0 Hexens 15
H30IISIMH B SIEKTPHYECKOH CETH C H30/IMPOBAHHOMH
HENTPATILIO
3. I IpakTHyeckoe 3aHsaTHe. Tema: Pacuer 8 Hexens 30
COITPOTHBIIEHHS 3a3¢MICHI S
Hroro 3a S cemectp 55
Hrtoro 55

MaxcHMalIbHO BO3MOMKHBIN Oalll 3a BECh TEK}"H_[Hﬁ KOHTPOJIb YCTAHABIIHBACTCA PABHbBIM

55. TekyIlee KOHTPOJIbHOE MEPOIIPHATHE CUHTAETCSI CAAHHBIM, €CIIH CTYIEHT ITOIYYHI 3a HETO
He MeHee 00% OT YCTaHOBIEHHOI'O IS 3TOI0 KOHTPOIS MaKCHMalIbHOro Oaria. PEHTHHIOBBIN
0aJII, BRICTABIISEMBIH CTYAEHTY 3a TeKyIllee KOHTPOILHOE MEPOIIPHATHE, CIaHHOE CTYASHTOM B
yCTAaHOBJIEHHBIE TIPpaPHKOM KOHTPOIBHBIX MEPOIPHATHH CPOKH, OIpelelseTcs CIeYIOMHM

oOpaszoM:
YPOBEHb BBIIIOTHEHHS KOHTPOJIBHOIO PeirtnaroBeni Oamr (B % OT MaKCHMAaIbHOIO
3aJ[aHH T O0ajllla 3a KOHTPOIIEHOE 3a/IaHHE)
OTIIHYHBIA 100
XOPOIIHH 30
Y IOBIIETBOPHT EIILHBIH 60
HeynoBmeTBORIER B HBIE nycAH 0

CepTudukar:
Bnaneneu:

1. OanTe onpeaeneHne 6e30nacHOCTU 1 OXpPaHbl TPyAa.

ANEKTPOHHOW NMognceio

2C0000043E9ABEBB952205E7BASO0060000043E
lLleGayxoea TaTeAHa AneucaHﬂpDEHaBﬂﬂpﬂcbl IJIH cﬂﬁECEﬂﬂEﬂHHH
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10.

11.

12.

13.

14.
15.
16.
17.

18.
19.

20.
21.
22,
23.
24.

25.

Kakune TUnbl 3NeKTPUYeCcKUxX cetem Hanbonee pacnpocTpaHeHbl Ha
npoussoAacTee?

Ha30BUTE NCTOYHUKUN SNEKTPUYECKON ONACHOCTU Ha NPOM3BOACTBE.

Y10 TaKoe HanpsaXeHne NPMKOCHOBEHUA U Warosoe HanpsaxXeHue? Kak
3aBUCAT UX BENIMYNHDBI OT PACCTOAHUA OT TOYKM CTEKAHUA TOKA B 3eMNI0?
Kak KnaccuduumpyroTca NoMeLLeHMA No CTeENEeHU SINEKTPMUYECKON ONAacHOCTMH?
Kak BO3eNCTBYET 3NEKTPUYECKMM TOK Ha YenoseKa? lNepeuncnnte u
OXapaKTepusymTe Bnabl SNEKTPOTPABM.

Kakne napameTpbl 3N1EKTPUYECKOro TOKa ONpPeaenstoT TAXKECTb

NOpPa*KeHUA INEKTPUYECKUM TOKOM? YKaXKUTe NOporosble Be/IMYUHDI

CUNbl TOKA.

KakoM nyTb NPOTEKAHMA INEKTPUUECKOro TOKa Yepes TeNo YeNoBeKa
Hanbonee onacen?

YKaXKuUTe NCTOYHUKN HanbonblLen SNeKTpUYeCcKoM ONacHOCTU Ha
NPOU3BOACTBE, CBA3AHHOM C Bawen byayuen npodeccuemn.

Kakoe NpuKOCHOBEHWE K NPOBOAHMKAM, HaXOAALWMMCA NOoA

HanpsxeHnem, Hanbonee onacHo ANA YeNoBeKaA?

[Noyemy NPUKOCHOBEHME PYKOM K NpeaMeTam 3NEeKTPUYECKU COeANHEHHbIM
Cc 3emném (Hanpumep, BogonposoaHoM Tpybon) npu pabote
3NEKTPUYECKMMU YCTPOUCTBAMM PE3KO YBENMYUBAET ONACHOCTb NOPaXKEeHUA
INEKTPUYECKUM TOKOM?

[loyemMy Npu pemMOoHTEe 3NEKTPUUYECKOW annapaTypbl HYKHO BbIHUMATb
3NEKTPUYECKYH BUNKY U3 PO3ETKN?

[Movyemy npu paboTe € INEeKTPU4EeCKMMU YCTPOUCTBAMM HEODOX0ANMO
HaaeBsaTb 0byBb?

KaK MOMHO YMEHbLUNTb ONAaCHOCTb NOPaXEeHUA 3NEKTPUHECKUM TOKOM?
Pabouan nsonauma: ycTpomcTao, 061actb NpUMeHeHuUs

KaTeropmun nomeLeHnm no onacHOCTU NOPAXKEeHMA SINEKTPUYECKUM TOKOM.
AHanM3 oNacHoOCTU ANA YenoBeKa Npu KacaHmu 3-x ¢a3HoOM 31.ceTu ¢
N30NMPOBAHHOMN HENTPANbIO.

OCcHOBHblIe U AONONHUTENbHbIE 3NeKTpo3almnTHbIe cpeactsa Ao 1000 B.
AHanM3 oNacHoOCTU ANA YenoBeKa Npu KacaHum 3-x pa3HoOM 31.CeTu ¢
3a3eM/IEHHOW HEUTPaNbIo

3alNTHOE 3a3eMNeHUe, YCTPOMUCTBO, 06n1acTb NPMMEHEHMA.

3alnTa oT AeUCTBUA SNEKTPOMArHUTHOrO NOANA.

3alLMTHOE 3aHYNEeHUEe: YCTPOMUCTBO, 06NacTb NpUMeEHEHUA

3alLMTHOE OTKNYEHUNE: YCTPOUCTBO, 061aCTb NPUMEHEHUA

OpraHun3aumna paboT B 3NeKTPOYCTaHOBKAaX

Tpebo BRI RAREKIBRTEXHUUEKOMY NepcoHany

26" FIoW HalipskeHn 'U=80"8 8 otpeske nposoaa MHCB-1x1.2 anuHoit 28

Bnagenel:

d EHEEIH,EI,FFDEHEI

MmeTpoB U conpotusneHmem 3.7 Om TOK coctasnaetT 15 A. Kakon AonxHa
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BbITb ANMHA NPOBOAA, YTODObI TOK B HEM OCTANCA NPEXHUM NPU HANPAKEHUU

36B?

27. N3n0XunTe NnopaaoK paccneaoBaHMA HECHACTHbIX CY4YaeB B
3NEeKTPOYCTaHOBKaAX.

28. 1o KaKoro 3HayeHMAa [A0/KHO YnacTb COMNPOTUBAEHUE U30NALUNK
vannHutena 220 B, utobbl oaHodasHoe Y30 Ha 30 mA rapaHTUpPOBaHO
OTKNHOUYMNO NUHUID?

29. C Kakon uenbto npumeHaT Y30? B KakuMX 4acTAX 3N1eKTPOYCTaHOBOK
npumeHeHue Y30 obaszaTtenbHo?

30. OnpeaenuTe, Kakas MOLLHOCTb BblAENAETCA B aKTUBHOWN CUMMETPUYHOM
Tpexda3HOM Harpyske npu AMHEMHOM HanpaxKeHun 42 B U NUHEMUHOM
TOKe 24A.

31. Bbluncnute, Kakom TOK notpedbnarwT namnbl mowHoctbto 100 BT npwu
HanpaxeHuax cetm 36 u 220 B. Kakasa MOLHOCTb BbIAENUTCA Ha
Kaxxaon namne, ecan 2 namnbl 220 B 100 BT BKAOYUTL
nocnepnosatenbHo B ceTb 220 B? Hapucymte cxemy.

32. Hapucylite TUIIOBYIO CX€MY BKIFOUEHI TPpeX(Pa3HOTrO 3JIEKTPOJBUTATEILT
yepes ¥Y30. Ilognumunre mpoBOJHUKN corjlacHOIIY O.

33. Brruucnure Tok, nmorpedisdeMelll Tpex(pazHBIM 3IeKTPOJBUraTEIEM, €CJIN
Ha €ro MWwIbAUKE ykazaHwel gaHHele. U=380B, P=3 kBT, cos ¢ =0.85,
KIIJ1=0.95.

34, Ilouemy 3ampeiieHO HCIOJBL30BAaHNE KOHTPOJBHBIX  JIAMII, €CJIU
HaIIpsIoKEHUE BJIEKTPOYCTAaHOBKM IpeBblmaer 220 Bomnkr? B uem
[IPENMYVIIECTBA KOHTPOJILHBIX JIaMIl IIEPE] MOPOUYNMU YyKazaTelsIMU
HaIIPSKEHU, B UEM HEJOCTATKI?

35. Kak cieayer AeificTBOBAaTL B OTHOINEHHH 3JIEKTPOIPHUOOPOB B clIydae
moxkapa? Kak HYXHO TYIIUTBH IIOXKap B TOM ClIydae, €CJIM HalIpsSIKEHUE
HE CHSATO WIN CHATO HE IMOJIHOCTBLIO?

36. TpeboBaHNUS K NCCKYCTBEHHBIM 3a3€MIINTEIISIM.

37. TpeboBaHNS K €CTECTBEHHBIM 3a3€MJIUTEILIM.
38. TpeGoBaHUA K 3a3€MJICHUEO MOJIHUE3AIUTHI.

39. Kak BeIOUpaeTcsd ceUeHNs IIPOBOJHUKOB B 3JJaHILIX I COOPY KEHUSIX.
40. YTo Takoe 3alUTHOE 3JIEKTpUUECKOe pa3eJICHIe Leleli?

4. METOOANHECKME PEKOMEHOALIN TTO N3YHEHWIO TEOPETINHECKOI O
MATEPWAIIA
CamocTosrenpHas padoTa CTYJIEHTa HauMHASTCS C BHHMATEILHOI'O O3HAKOMIIEHHS C
coJiepKaHHeM YUeOHOr 0 Kypca.
I/I3y1{e%m%gﬁ{ﬁ§&@1 cleJyeT HaYMHATh C BHHMATEIILBHOIO O3HAKOMIIEHH S ¢ Ha0OpoOM
BOIIPOCOB. OMEKTSITERT IPVIMALISTY IeHTa, TTIOKA3BIBAIOT, YTO OH JOJIKEH 3HAThH I10 JAaHHOH TEME.

Cﬁ?’iﬁﬁ% Lffi%%fbf’ %@?ﬁaﬁﬁzﬁ%@%ﬁﬁ%%& Ha COOTBETCTBYIOINYIO I'TaBY H30paHHOro ydyeOHHMKa

Bia JyxXoBa ERCaHOpoB

HIIH }"‘IE@HGI‘G rmocof0md. B urore JOmKHO OBITH ACHBIM, KdKHC BOIIPOCBHI TCMbI }"‘IE@HGI‘D KypcCa
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H ¢ KaKOH I''TyOHHOH PacKPHITE B KOHKPETHOM YUeOHOM MaTepHalle, a KaKHe BOOOIIE OITYIIEHEI.
TpebyeTcsa TBOPUECKOE OTHOIIEHHE H K CAMOMY COJAEPKAHIEIO JH CIIHITIHHEI.

Borpocel, coCTaBILIOINHE €€ COAepKaHHe, 00IaaroT pasHOH CTEIIEHBIO BaKHOCTH. ECTH
BOITPOCKI, BBITIOIHSIONIHE (PYHKI[HIO JIOTHYECKOH CBS3KH COJIep’KaHHS TeMbl H BCErO Kypca,
HMEIOTCS BOIIPOCKHI OIMCATEIBFHOIO WIH Pa3sbhsICHUTEIIFHOI'O XapaKTepa, a TaKKe HCTOPHYECKOIO
3KCKypca B 00mMacTy H3YYaeMOH JHCIHHIUIMHEL. Bce 5TH BOIPOCHI HE COCTABISIOT CYTH
IIOHATHITHOT'O, KOHIIEIITYAIILHOTO COJEPKAHMS TEMBI, HO HEOOXOJHMEI I I[ETOCTHOIO
BOCITPHSATHS H3Y4YaeMBIX IIPOOIIEM.

M3yyaeMas JHUCIIHIIIMHA HMEET CBOH KaTer OPHAIIbHO-IIOHSATHHHBIN armiapar. HayuHbie
TIOHSATHS — 3TO0 Ta 6a3a, Ha KOTOPOH CTPOHTCS Kakaasd HayKa. [[OHATHSI — Y3I0BEIE, OIIOPHEBIE
ITYHKTHI KAK HAYYHOI'O, TaK H YYeOHOr0 ITO3HAHHS, JIOTHYECKHE CTYIIEHH JBIDKEHHS B yuebe OT
ITPOCTOr0 K CIIOKHOMY, OT SBIEHHS K CYIIHOCTH. be3 SCHOro ITOHMMaHHS ITOHSTHH yueOa
KpalHe 3aTPyAHSIETCS, a COIepKaHHe IPHOOPETEHHBIX 3HAHMH CTAHOBHTCS TYCKIIBIM,
PaCIUIEIBYATHIM.

CTYIEHT OOIDKEH IIOHMMAaTh, YTO CaMOCTOSTEIBLHOE OBJIAACHHE 3HAHHSIMH SBIISCTCA
TJIABHBEIM, OIPeJelSTIOIUM. BEICIMas IKona cos3faeT IS 3TOro HeoOXOJHMEBIE VCIIOBHSA,
romMoraeT OyayIieMy BBICOKOKBAITH(HIMPOBAHHOMY CIIEIHAINCTY OBIIafeTh TEXHOIIOTHEH
CaMOCTOSITEIIbHOT'O ITPOM3BOCTRA 3HAHHH.

B caMocTosATelnpHON padoTe CTYIEHTAM IIPHXOAUTCA HCIIOIB30BATh JIMTEPATYPY
Pa3IMYHBIX BHAOB. IIEPBOHCTOYHHKH, MOHOrpaHH, Hay4yHble COOpPHHKH, XpPeCTOMATHH,
yueOHUKH, Y4YeOHBIE ITOCOOHS, KYpHAIBI M JIp. M3ydeHHe Kypca IpearonaracT 3HAKOMCTBO
CTYAEHTOB C OOIBIIMHMM OOBEMOM HAYYHOH H YUYeOHOH JIHTEPATyphl, UTO, B CBOIO OYEPEb,
IIOPOKIAET HEOOXOJAHMMOCTE BBIPAOOTKH YV HHX palMOHAIBHO-KPHTHYECKOIO ITOAXOJa K
H3yYacMbIM HCTOUYHHKAM.

YToOBI HE «YTOHYTE» B OIPOMHOM OOBEME PEKOMEHIOBAHHEIX &MY IS H3YUYEHHA
HCTOYHHKOB, CTYIEHT, IIPEXAe BCEro, HJOLKEH HAYUHTHCS ITPAaBIUIBHO MX YHTaTh. |IpaBHIIbHOE
YTEHHE PEKOMEHJIOBAHHBIX HCTOUYHHKOB IIPEJIIONaracT CleJOBaHHE HECKOIBKHM HECIIOKHBIM,
HO BEChMa ITOJIE3HBIM ITPABIIIAM.

[IpenBapUTEIpPHEIN IIPOCMOTP KHHIH BKIIFOYAET O3HAKOMIIEHHE C THTYJIBHBIM JIHNCTOM
KHITH, aHHOTAI[MEH, IPEAHCIIOBHEM, OrJIaBIIeHHEM. [IpH O3HAaKOMIEHHH C OITIABIEHHEM
HeoOXOANMO BBEIJIEIHTh pas3fellbl, ITIaBhI, Iaparpadbl, ITpeJcTaBJISIONIHE JUISI Bac HHTEpEC,
0eriro X MpPOCMOTPETh, HANTH MecTa, OTHOCSIIHECS K TeMe (a03aIlbl, CTPaHHIIbI, ITaparpadsl), H
ITO3HAKOMHTLCS ¢ HUMH B OOIIHX YepTax.

HayuHble HM3IaHHS COIMPOBOKIAIOTCS Pa3THYHBIMH BCIIOMOraTelIbHBIMH MaTepHaTIaMH
— HaAYYHBIM aIllapaToM, MO3TOMY BayKHO 3HaTh, H3 KaKHMX OCHOBHBIX 3JIEMEHTOB OH COCTOMT,
KaKOBBI ero (PYHKI[HH.

3HAKOMCTBO C KHHI'OH JIYUYIIlE BCErO HAYMHATh C HM3YUYEHHS aHHOTAI[MHM — KpPaTKOMH
XapaKTEPUCTHKH KHHIHM, PACKPBIBAIOINEH €€ COJep/KaHHe, HWICHHYIO, TEMATHYECKYIO H

’KAaHPOBYIO HAaITPaBIEHHOCTh, CBEJIcHHSI 00 aBTOpe, HasHAUeHNE H JIPYrHe OCOOEHHOCTH.
AHHOTAIMS IIOMOr'aeT COCTABUTE IIPeABAPUTEIIFHOE MHEHHE O KHHTE.

['my0GKe TIOHATH CoOJiepKaHHE KHHIH ITO3BOJISIIOT BCTYIIMTEIBbHAS CTAaThsl, B KOTOPOH
JIAeTCs OIEHKAa COAEpKaHMSA KHHIH, 3aTparHBacMOH B HEH IIPOOJIEMAaTHKH, COHEPKHTCH
HH(pOPMAIMS O XH3HEHHOH H TBOPYECKOM OHOrpadHH aBTOPa, BEICKA3EIBAIOTCS ITOJIEMHYECKHE
3aMeYaHHs, PasbICHIIOTCA OTJEIbHBIE ITOIMOKEHHS KHIIH, JArOTCS KOMMEHTapHH M T.1. Bor
IIOYEMY 3HAKOMCTBO C BCTYIIHTEIILHOH CTAaTheH IMPEACTABIIETCS OUEHh BaKHBIM. OHO ITOMOTaeT
CTYIEHTY COPHEHTHPOBATLCA B TEKCTE padbOTHI, OOPAaTHThE BHHUMAHHE Ha €€ HauOolee I[eHHbIE H
Ba’KHBIE pas3ellbl.

T om %ﬁgﬁﬂngT 3HAKOMCTBO C OITIABJIEHHEM, IIPEAMCIIOBHEM, ITOCIIECTIOBHEM.
cBeechMa S HOUSIHHIMIEo->IEMEFEbaMIdooFiayYHOI0 allllapara SBISHOTCS CHOCKH, KOMMEHTapHI,
BTRGTIHIIEIL copparIrkat e ACHHCKIE aTHTepaTyphl.  OHH He TONBKO HIUIIOCTPHPYIOT OTJAeIbHBIE
ITOIOKEHNS KHUTH HJIH CTaThbH, HO H caMH IO cebe SBISEOTCS JOIOIHHUTEILHBIM HCTOUYHHKOM

NTHPOPMAT[IIT JTAST VI TAPETIA.
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Ecim unTaTenns 3auHTepecoBaina Kakasg-TO BBICKa3aHHAS aBTOPOM MBICIIh, HE HaIIE I
ITOAPOOHOI0 OCBEIEHHS B JAaHHOM HCTOYHHKE, OH MOKET OOpaTHTLCI K TEKCTY HCTOYHHKA,
YIIOMHHAEMOTO B CHOCKE, MO0 K HCTOUHHKY, KOTOPHII OH MOKET HAHTH B CIIHCKE JIHTEpaTypPHl,
PEKOMEHIOBAHHOH aBTOPOM IS CAMOCTOSATEILHOTO H3YUEHH L.

CyIIecTBYET HECKOIBLKO (POPM BeIEHHS 3aIHCEH:

— IIaH (IIPOCTOH H pa3BEPHYTHIN ) — HaHOOJIee KpaTKas popMa 3aIHCH ITPOYHTaHHOIO,
ITPEACTABILIIONAd COOOH IlepeYeHh BOIPOCOB, PpacCMaTPHBAEMBIX B KHHIE€ IIH CTaThe.
PasBepHYTBEIl IUIaH IIpeACcTaBIgeT cCcOOOH Oonee IOAPOOHYIO 3alliCh IPOYHTAHHOIO, C
HeTaIN3alel OTIAENbHBIX ITOIOKEHHH M BBEIBOAOB, C BBIIMCKOM I[HTAT, CTAaTHCTHYECKIX
TaHHBIX H T.J. PasBepHYTHIL TUIaH — HEOL[EHHMBIH ITOMOIIHHK ITPH BBICTYIUIEHHH C JOKIaJ0M
Ha KOHKPETHYIO TeMY Ha CeEMHHAape, KOH(epeHIHH;

— TE3HCBhl — KPaTKO C(hOPMYIHPOBAHHBIE ITOIOKEHHS, OCHOBHBIE ITOIOKEHHS KHHIH,
cTarbi. Kak IpaBHIIO, TE3HCHl COCTABIISIOTCS IIOCTIE IIPEABAPHTEIFHOIO 3HAKOMCTBA C TEKCTOM
HCTOYHHKA, IIPH €I'0 IIOBTOPHOM ITPOYTEHHH. OHHM ITOMOI'ar0T 3aIIOMHHTE H CHCTEMaTH3HPOBATH
HH(OPMAITHIO.

CocraBJjieHHE KOHCIIEKTOB

Bompmryio pons B YCBOEHHH H IIOBTOPEHHH ITPOHAEHHOIO MaTepHalla HIPaeT XOPOIIHH
KOHCITEKT, COJAEP KaIIlHil OCHOBHEIE HIEH IIPOYHTAHHOIO B Y4eOHHKE H YCIBIIaHHOIO B JIEKI[HH.
KoOHCITEKT — 5TO, IO CYyINecTBY, HAaOpOCOK, Ppa3BEpPHYTHIH IDIaH CBS3HOIO pacckasza IIo
OCHOBHBIM BOITPOCAM TEMBI.

B Kkakoi-TO Mepe KOHCIIEKT paccuHTaH (B 3aBHCHMOCTH OT HHJIHBHIYaIbHBIX
O0COOEHHOCTEH CTYyJleHTa) HEe TOJbKO Ha HHTEINIEKTYAJIbHYIO H SMOIMOHAIBLHYIO, HO H Ha
3PUTEIIPHYIO ITAMSITh, IIPHYEM TEKCT KOHCIIEKTa HEPEJKO aCCOLMHPYEICS eIle H C TEKCTOM
yuyeOHHKA HIH 3aIlHChIO0 JIeKIHH. IlosToMy Ilerde 3allOMHHAETCS COJep KaHHe KOHCIIEKTOB,
HaITHCAaHHBIX Pa300pPYHBO, ¢ ITOUEPKHBAHHEM HIIH BBIJEIeHHEM Pa3psSAKON KIFOYEBBIX CIOB H

ppa3s.

5 PEKOMEH/IAIIHH 1O HHOAT OTOBKE TBEOPYECKOI O 34/[AHHA

[Ipexxme 4deM IIpHHHMATBLCS 3a CO3JaHHE IIPe3EHTALlMH, HYKHO OINpelelIHTh, YTO
HMeHHO TpeOyeTcs c03/1aTh, KakoBa OYyJIeT ITOCIIefOBAaTEIbHOCTh JAeHCTBHII, a TaK)Ke COCTABHTh
1aH. HeoOXoauMo ITOHHMAaTh, 4YTO pedb HAET O HAy4YHOH IIpe3eHTallHH, H KaK BCSKas
HayYHas desnteibHOoCHb TIPE3eHTAIS COCTaBIISIETCS MTOCPEICTBOM HEKOrO alnropuTMa. [losTomy
CHayala CIeAyeT OIPeJelIHTh STOT anzopumMIeNCTBHIL, KOTOPEIH TpeOyeTcs IS CO3aHHs

ITPE3CHTAILIHI.
Co3mgaHie IIPE3CHTAITHI BKIIIOYACT B cebs CIICOYHOITHE 3Tallbl.
. OITPCACIICHIIC I[eIIeH H 3aJa4yH IIPC3CHTAIL[HI
. OIIPpEACIICHIIC COCTaBa aYJIHTOPHH,
. OIIPEACIICHIC BPECMEHH, KOTOPOC 3aiMeT ITPE3CHTAIIHA,
. COCTABJICHHC IUIdHA ITPC3CHTAIlHI,
. ELI@DP CPEACTB IIPCACTABIICHHA JJIA ITPC3CHTAIlHI,
. ELI@GP ITOMOITHITKA .,
. COCTABJIICHHC NJOKIIadad AJIA ITPC3CHTAI[HII,
. IIOAI'OTOBKA Pa3dTOUYHBIX MATCPHAIIOB.

CocTaBlIeHHe IIJIaHa ITPE3CHTAITHH. Barta IPE3CHTAIH, KaK JOKIIdJd MJOJIXKHd HMCTDB
BCTYIUICHHE, OCHOBHYIO HdCTh H 3aKJIIOYCHHE. KakmoH 4acTH JOIKHBEI COOTBETCTBOBATh KaKHe-

TO CIIAHJIbI. %ﬁmgﬁﬁmﬁ% HECKOJIPKHX IpaBIUIax CO3aHHs IPe3cHTALMI:

Cepradukar $C00000 ToB I PEBREEE Al JLOTKEH OBITH OONIBIIINM,
Bnaneneu:  gleGayxoqey G EPIA BI TTORATHBIMIH,

. KaK MO’KHO MeHBIIIe TeKCTa, TOIbKO OCHOBHEIE ITOI0KEHHS HITH OITpeeIeHHS,
NeiicTantener: o 19.08. 2PPP aBINIBAGIIO 00 paHHBIE T'PAPHKH,
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. OITHMAaNbHbBIE I[BeTa (He HYKHO 3110YIIOTPeOIIsTh KPaCHBIM I[BETOM);
. 3(ppeKThI aHHMMAIHH JOIDKHEI OBITh K MECTY.
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