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Ilepeuens Komnemenyuil u UHOUKAMOPOB OOCMUICEHUA KOMNEMEHYULIL C YKA3AHUEM IMAN0e Popmuposanus
6 npouecce 0C60eHUA OUCHUNIUHDL

Komnerenmus:

I1K-1 CnocoGen pa3pabaTbiBaTh OTACIbHBIC pPa3/eibl MPOCKTa HAa PA3IMYHBIX CTAJAUAX HPOCKTUPOBAHUS CHCTEMBI 3JIEKTPOCHAOKEHHS H
0(hOpMIIATH TEXHUYECKYIO IOKYMEHTALIHIO:

[1K-1.1 3naeT OCHOBHBIE HOPMBI, ITPABHJIA U TOJOXKEHUS, UCIIOIb3yEeMbIE MPH MPOSKTUPOBAHUH CHCTEMBI AIEKTPOCHAOKEHHS; KITaCCU(PHUKAIIHIO,
KOHCTPYKLIUHU, TEXHUYECKHE XapaKTePUCTUKH 000pYIOBAHUS CUCTEMBI 3JIEKTPOCHA0KEHUS

[1K-1.2 YMmeer mpoBOAWUTH TEXHHKO-IKOHOMHUECKYIO OIICHKY DPa3pabOTaHHON CHUCTEMBI 3JIEKTPOCHAOKEHUS; HCIIOJIb30BaTh TEOPETHUYECKHE
3HaHUS Ha NPAKTUKE IPU MPOEKTUPOBAHUH CUCTEMBI 3IEKTPOCHAOKEHUS

[1K-1.3 Brnageer 6a30BbIMH 3HAHUSIMH B OOJIACTH CHUCTEM JJIEKTPOCHAOKEHHS; HABBIKAMU HCIIOJIH30BAHMS OCHOBHBIX METOJIOB pacueTa JyIs
IIPOEKTUPOBAHUS CUCTEM 3JIEKTPOCHAOXKEHUS.

[1K-4 CrniocobeH pyKOBOAHUTH CTPYKTYPHBIM HOJPA3/ICICHUEM 10 TEXHUYECKOMY OOCITY)KHUBaHUIO M PEMOHTY TpaHC(OPMATOPHBIX MOJCTAHIINN
pacrpeleUTeNbHbIX ITYHKTOB

[1K-4.1. 3Haer OCHOBHBIC MPHUHLUIBI 0€30MacHOW PabOTHI B CTPYKTYPHOM TMOIPA3JACICHUH 10 TEXHUYECKOMY OOCITY)KHUBaHUIO U PEMOHTY
TpaHc(hOPMATOPHBIX MOACTAHIMM U pacipeAeIUTENbHbIX TYHKTOB

[1K-4.2 . YMeeT oneHUBaTh MPAKTUYECKYI0 BO3MOKHOCTH O€30MACHOTO MCIOJIB30BAHUS DIIEKTPOOOOPYAOBAHHS B THIIOBBIX IPOWU3BOICTBEHHBIX
YCIOBHUSAX

[1K-4.3. Brageer HaBBIKAMH HCIIOJIb30BAaHMS COBPEMEHHBIX METOJOB M CPEICTB KOHTPOJIS 32 HOPMAaJIbHOH pabOTOH 3JEKTPOOOOpYIOBaHHS
TpaHc(hOPMATOPHBIX MOACTAHIMHA U pacpeeIUTENbHbBIX TYHKTOB.

[1K-5 Cnioco6eH BBINOIHATE pa0OTHI IO AIHEPTETUYECKOMY 00CIeI0BaHUIO0 000PYAOBAHUS ANEKTPOTEXHUYECKUX CUCTEM:!

I1K-5.1. 3HaeT ocHOBHOE 000py/J0BaHNE 0OBEKTOB NMPO(HECCHOHAIBHON JeATeNbHOCTH, €r0 MapaMeTphl U XapaKTEPUCTUKH, PEKUMBI paboThI;

[1K-5.2 .YMeeT npuMeHSATh TEOPETHYECKHE U MPAKTHYECKHE METOABI OIPEIEIIEHUS] OCHOBHBIX MAapaMETPOB JJIEKTPOOOOPYAOBAHUS U PEKUMOB
paloThI 3JTEKTPOTEXHUYECKUX CHCTEM

[1K-5.3. Brageer MeTozamMu OnpeieieHrs OCHOBHBIX ITapaMETPOB AIIEKTPOOOOPYIOBAHUS M PEKUMOB PaOOTHI AIIEKTPOIHEPTETUIECKUX CHCTEM.



J1s1 3a09YHOTO OTACICHUS

HNuaukaropsl
JOCTHKEHUS
KOMIIETEHIIUH

OTanbl (l)OpMI/IPOBaHI/IH B IIpouecce 0OCBOCHHUSA NUCIHUIIJINHBI

Jlexnun

IIpakTnyeckue
3aHATHS

JlaGopaTtopHbie
3aHATHS

KypcoBoii npoekT
(pa6ora)

Haumenoeanue
OUYEHOUHO020 cpedcmea

[IK-1.1

Tema 1-3

Tema 6-8

Tema 7, Tema 13

KoHntponbnas
paborta/KypcoBas
paboTa/3ader ¢ OleHKOU

I1K-1.2

Tema 1-3

Tema 6-8

Tema 7, Tema 13

KonTponbhas
pabota/Kypcoas
paboTa/3a4yeT ¢ OIECHKOM

[IK-1.3

Tema 1-3

Tema 6-8

Tema 7, Tema 13

Kontponbnas
pabota/KypcoBas
paboTa/3ader ¢ OIEHKOU

I1K-4.1

Tema 1-3

Tema 6-8

Tema 7, Tema 13

KonTponbhas
pabora/KypcoBas
paboTa/3ader ¢ OlleHKOU

[1K-4.2

Tema 1-3

Tema 6-8

Tema 7, Tema 13

KoHntponbnas
pabota/KypcoBas
paboTa/3a4yeT C OIEHKOM

[1K-4.3

Tema 1-3

Tema 6-8

Tema 7, Tema 13

KonTponbHas
paborta/KypcoBas
paboTa/3ader ¢ OlleHKOU

[IK-5.1

Tema 1-3

Tema 6-8

Tema 7, Tema 13

KonTponbHas
paborta/KypcoBas
paboTa/3ader ¢ OlleHKOU

[IK-5.2

Tema 1-3

Tema 6-8

Tema 7, Tema 13

KoHnTtponbHas
pabota/Kypconas
paboTa/3adyeT ¢ OIEeHKOM

[K-5.3

Tema 1-3

Tema 6-8

Tema 7, Tema 13

KonTponbHas
pabota/KypcoBas
paboTa/3ader ¢ OlleHKOU




JIJIsS 0YHO-3309YHOI0 OTJACIICHHS

HNuaukaTtopsl JTtanbl GOpMUPOBAHNS B MPOLIECCE OCBOECHUS THCHUILIHHBI

JOCTHKEH ST Jlekuuu IpakTHYecKne JlaGopaTopHbie KypcoBoii npoekT Haumenosanue

KOMIIETEeHIHH 3aHATHA 3aHATHA (pabora) OUEHOUH020 cpedcmea

IK-1.1 Tema 1-13 Tema 3-8, Tema 10, - Tema 7, Tema 13 PacuerHo-Tpaduueckas
Tema 12 paborta/KypcoBas

paboTa/3ader ¢ OIEHKOU

IIK-1.2 Tema 1-13 Tema 3-8, Tema 10, - Tema 7, Tema 13 PacuetHo-rpaduueckas
Tema 12 pabota/KypcoBast

paboTa/3a4yeT ¢ OIECHKOM

IK-1.3 Tema 1-13 Tema 3-8, Tema 10, - Tema 7, Tema 13 PacuerHo-Tpaduueckas
Tema 12 pabota/KypcoBas

paboTa/3ader ¢ OIeHKOU

IIK-4.1 Tema 1-13 Tema 3-8, Tema 10, - Tema 7, Tema 13 PacuetHo-rpaduueckas
Tema 12 pabota/KypcoBas

paboTa/3ader ¢ OlleHKOU

[1K-4.2 Tema 1-13 Tema 3-8, Tema 10, - Tema 7, Tema 13 PacuerHo-Tpaduueckas
Tema 12 pabota/Kypconas

paboTa/3a4yeT C OIEHKOM

IK-4.3 Tema 1-13 Tema 3-8, Tema 10, - Tema 7, Tema 13 PacuerHo-Tpaduueckas
Tema 12 pabota/KypcoBas

paboTa/3ader ¢ OlleHKOU

IK-5.1 Tewma 1-13 Tema 3-8, Tema 10, - Tema 7, Tema 13 PacuetHo-Tpaduueckas
Tema 12 pabota/KypcoBas

paboTa/3ader ¢ OlIeHKOU

[1K-5.2 Tema 1-13 Tema 3-8, Tema 10, - Tema 7, Tema 13 PacuerHo-Tpaduueckas
Tema 12 pabota/Kypconas

paboTa/3adyeT ¢ OIEeHKOM

IK-5.3 Tema 1-13 Tema 3-8, Tema 10, - Tema 7, Tema 13 PacuetHo-Tpaduueckas

Tema 12

pabota/KypcoBas
paboTa/3ader ¢ OlleHKOU




Ilepeuenv oyenounvix cpeocme no oucyunaune (Mooyi)

JIJ1 3209HOTO OTHEIEHUSI

OueHoYHbBIE CPENCTBA Koa-Bo Min, 6a10B Max, 6an10B
KontponbHas pabora 1 36 60
3a4er ¢ OLCHKOM 1 24 40
Hroro: 60 100

J11sl 04HO-3a0YHOI0 OTACIICHUS

OueHoYHbBIE CPENCTBA Koa-Bo Min, 6a10B Max, 6an10B
P - K
acueTHO-rpaduyeckas 1 36 60
pabora
3a4eT ¢ OIeHKOM 1 24 40
Hroro: 60 100
I[J]H 3d0YHOI'O U OYHO-3d04YHOI'O OTI[GJIGHI/Iﬁ
€HOYHbIE .
On Koa-Bo Min, 6amioB Max, 6aa10B
Cpe/cTBA
KypcoBas pabora 1 60 100




HlIxana ouenusanusn

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun oieHKH HHIUKATOPOB JOCTHKEHHS MPU (hopMe KOHTPOJIA:

JK3aMeH / 3a4eT ¢ OLeHKOI

3adyeT

5

87 -100

OTan4HO
(3auteHo)

OneHka «OTJIIMYHO» BBICTABISIETCA CTYJEHTY, €CJIH TEOpPETHUECKOe
coJiep>)kaHue Kypca OCBOCHO MOJHOCTHIO, 0€3 MpoOesoB; HcYepIbIBAIOLIE,
[IOCJIEI0BATENIbHO, YETKO M JIOTMYECKHM CTPOWHO H3Jlaraer Marepual;
CBOOOJHO CIIpPaBISIETCS C 3afadaMM, BOIPOCAMHU WU APYIMMH BHIAMH
MIPUMEHEHUS 3HAHWI; MCIOJIB3yeT B OTBETE JOMOJHUTENBHBIN MaTepuan
BCE INPENyCMOTPEHHBIC MPOrPaMMOM 3aJaHHs BBIIOJHEHBI, KaYeCTBO HX
BBIIIOJIHCHHUS OLICHEHO YHCJIOM OamioB, OMM3KUM K MaKCHUMAaJIbHOMY;
aHAJIM3UPYET IIOJIyYE€HHBIE pe3yJIbTaThl; MPOSIBIAET CaMOCTOSTENHLHOCTh
TIpH BBIIOJTHEHUH 33 JaHUH

74 - 86

Xopo1o
(3auTeHO)

OLeHKa «XOpOILIO» BBICTABISIETCS CTYNEHTY, €CIU TEOPETUUYECKOE
coJlep)KaHHEe Kypca OCBOEHO IIOJTHOCTHIO, HEOOXOIUMBIC TPAKTUYECKHE
KOMIIETEHIINK B OCHOBHOM C(OPMHPOBAHBI, BCE MPEIyCMOTPEHHBIE
MporpaMMoii oOydeHusl y4deOHbIe 3aJaHUs BBHIOJIHEHBI, KadeCTBO WX
BBIMIOJIHEHUST JOCTATOYHO BbICOKOE. CTYIEHT TBEpPAO 3HAET Marepual,
rpaMOTHO W MO CYUIECTBY M3Jarae€T €ro, He JONyCKas CYIIECTBEHHBIX
HETOYHOCTEN B OTBETE HA BOIIPOC.

60 -73

VY nosnersopu
TEIBLHO
(3auTeHo)

OueHka  «yAOBIETBOPUTEIBHO»  BBICTABIAETCS  CTYIEHTY,  €CIU
TEOPETHYECKOE COAEpPIKaHWE Kypca OCBOCHO YaCTHYHO, HO TMPOOENbl He
HOCSAT CYIIECTBEHHOTO XapakTepa, OOJBIIMHCTBO TPEAYCMOTPEHHBIX
MPOTPaMMOi 33J]aHNH BBITIOIHEHO, HO B HUX UMEIOTCS OLIHOKH, TIPH OTBETE
Ha MOCTaBJICHHBIA BONPOC CTYJEHT AOMYCKAeT HETOUHOCTH, HETOCTATOUHO
MpaBUIbHbIE (OPMYIUPOBKH, HAOIIONAIOTCS HApYIIEHUS JIOTHYECKON
[IOCJIEI0BATEIBHOCTH B U3JI0KEHUU IPOTPAMMHOI0 MaTEpHAIA.

Ornenka

«3aYTCHO»

CTYACHTY, €CJIM OTBETHI

TEMaM JUCHUITIIIMHBI

JIOTHYCCKH

HE3HAUUTEIBHBIE HEIOYCTHI
KakK
BBIBOJIA,

CTYyJICHTA,

CaMOCTOATCIIBHOT'O

OINOKY U TIp

H3JI03KEHBI,

TaKHe

BBICTABJIACTCA
Ha BOINPOCHI IIO

IMOCJICIOBATEIIbHEI,

JIOIYCKaIoTCA
B OTBETE
OTCYTCTBHUE
pedeBbIe

Hmoxe 60

Heynosnersop
UTENNBHO
(He3aureHo)

OneHka «HEYyAOBIETBOPUTEIBHO» BBICTABISIETCS CTYAEHTY, €CIIM OH HE
3HAaeT 3HAUUTENBHOM YacTH MPOrpaMMHOIO MaTepuana, JOIyCKaeT
CYLIECTBEHHbIE OIMMOKH, HEYBEPEHHO, C OONBIINMH 3aTPYAHEHUSIMHU
BBHITIOJIHSIET ~ TIpaKTHYecKhe  paboThl, HEOOXOJAMMBIE  MPAKTUYECKHE
KOMIIETEHIIMM He C(OPMUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX
MporpaMMoii O00y4eHHUs] y4eOHBIX 3aJIaHWi HE BBIOJIHEHO, KAa4eCTBO HX
BBITIOJTHEHHS OIIEHEHO YUCIIOM 0aiyioB, OJIM3KHUM K MUHUMAJIBHOMY

Orenka
CTYJICHTY,

€ClIn

«HE 3aYTEHO»
CTYJIEHT

BBICTABJIACTCA
HC 3HaACT

OCHOBHBIX TIOHSTHH TEMBEI JAHUCIUITIIINHBI,
HC OTBCYACT Ha OOIIOJHHUTCIIBHBIC H
HaBOJAIIMEC BOIIPOCHI MPETIOAaBaTCIIA.




KpaTkas xapakTepucTuka olleHOYHBIX CPeACTBA

Ne Haumenosanue IIpencraBienne
I /;1 OLIEHOYHOT 0 Kpartkasi xapakTepucTUKa OLIEHOYHOT'0 CPeACTBA OLIEHOYHOI 0
cpeacrBa cpencrsa B GpoHae
1 2 3 4
. Kommnexr
CpenctBo NpoBepKU YMEHUN TPUMEHSTD
KonTponbhas KOHTPOJIbHBIX
MOJTYYCHHBIC 3HAHUS U1l pELICHUS 3a/1a4 .
1 pabora 3aJJaHui 110
OTIpEeICNICHHOTO TUIIA TI0 TEME UITU pa3zieny.
BapHaHTaM
PacueTio CpenctBo NpOBEPKU YMEHUH TPUMEHSTh KommnekT 3amannit
MOJTyYEHHBIE 3HAHUS I10 3apaHee ONpPeIeTICHHOM JUTSL BBITIOJTHEHUS
2 rpaduueckas .
AGoTa METOJIMKE JUIS PEIICHUs 3a]1a4 WU 3aJaHUi 110 pacueTHo-
P MOJYJIIO WJIU JUCIIUIUIMHE B 1IEJIOM. rpaduueckoil paboThI
KoHneuHbIil IpoayKT, MOTy4aeMblil B pe3yibTare
TUTAHUPOBAHUS M BBITIOJHEHUST KOMIUIEKCA YUSOHBIX
U MCCIIeZIOBATENbCKUX 3a1aHui. [1o3BoIsIET OLIEHUTh
YMEHHE 00YJArOIINXCSl CAMOCTOSITEIIEHO
KOHCTPYHPOBATh CBOU 3HAHUS B Ipoliecce petieHus | TeMbl rpynmnoBbix
3 Mpoekr MPAKTUYECKHUX 3a/1a4 U IPOo0JIeM, OPUEHTUPOBATHCS B u/vim
p MH(OPMALIMOHHOM IPOCTPAHCTBE U YPOBEHB WHIUBHUIYaJIbHBIX
c(hOPMUPOBAHHOCTH AHATUTHYCCKUX MIPOEKTOB.
HCCJIEIOBATENILCKUX HaBBIKOB, HABBIKOB
MPAKTUYECKOT0 U TBOPUYECKOTO MBIILICHUS. MOXKET
BBITIOJTHATHCS B MHIMBUyaIbHOM MOPSIKE U TPYIIIIHI
00ydJaronmxcs.




MunmcTepcTBO HayKu U Bhiciero oopasosanus Poccuiickoit denepanuu

HwxHekaMCKkull XUMUKO-TEXHOJIOTUYECKUN (MHCTUTYT) (heIepaibHOTO
TrOCYJapCTBEHHOTO OFOIKETHOTO 00pa30BaTEIHLHOTO YUPESKICHUS
BBICIIIET0 00Opa30BaHUs
«Ka3aHCKkuil HallMOHATBHBIA UCCIEN0BATENBCKUN TEXHOIOTUYECKUN YHUBEPCUTET

Dakynomem UHGOPMAYUOHHBIX MEXHOIO0UL
Kadgheopa snexmpomexnuxu u snepeoobecneuenuss npeonpusmuii

Hanpasnenue noaroroBku 13.03.02 «D1eKTPOIHEPreTUKA U AIEKTPOTEXHUKA»
[Ipoduns/IIporpamma «DIeKTPOCHAGKEHHE

PacuerHo-rpajduueckas padora
0 TUCLHHUIUIMHE «DJIEKTPOOE30MaACHOCTh B AIEKTPOIHEPIETHKE U
ANEKTPOTEXHUKE
(I OYHO-320YHOIO OTACIICHHS)
KomiiekT 3agaHuii 1Visi KOHTPOJILHOH padoThl
0 TUCLHHUIUIMHE «DJIEKTPOOE30MaACHOCTh B AEKTPOIHEPTETHKE U
AIEKTPOTEXHUKE
(217151 320YHOTO OT/AETICHUS)

3agauya 1

Brraucnure mojgHoe COnpoTHUBIICHUE Tea yelloBeka Zh (C yueToM akKTUBHOU U
€MKOCTHOM  COCTaBJISIOIINX), PYKOBOJCTBYSCh OSKBHBAJCHTHBIMU CXEMaMU
MOJTHOTO comnpoTuieHus (puc. 11, a, 0).
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Puc. 11. K sanaue |

N3BECTHO yAEIbHOE COMNPOTUBICHHUE pP3; TOJIIMHA CJIOSI JMUICPMHUCA B
MecTaxX MPUIIOKEHUS K Ty 4ejIoBeKa METaUTMYECKUX 3JIEKTpoJ0B d; Iiomaab
MIPUKOCHOBEHHUS KAXJIOTO M3 DJIEKTPOAOB K TEIy YeJIOBEKa S; NMAICKTPUUECKAS
MPOHUIIAEMOCTH AnuAepMuca € = 150; conpoTUBIICHUE BHYTPEHHUX TKAaHEH Teia
yesioBeka RB; yactora npuiaokeHHOTO HanpspkeHus f.

WcxomHble naHHbIe AJ1 pa3IuIHbIX BApUAHTOB MpuBeneHbl B Taou. I1.1.1

3agaua 2
UenoBek okazaincsi B mosie pactekanuss Toka (puc. 12). Onpenenutsb
BO3MOXXHbIE HAMNpPSDKEHUST MPUKOCHOBEHUS W 1ara, €Cld HW3BECTHBL: TOK



3ambikaHusi Ha 3emiio (I3); dopma 3azemuuTenss W €ro pasMmephl; YACIbHOE
COMPOTHUBJICHUE TPYHTA P; PACCTOSHUE OT 3a3€MJIUTEIIS /10 YEJIOBEKA X.
Wcxonnbie JaHHBIC I pa3IMYHbIX BapHaHTOB MpuBeeHbl B Ta0. [1.1.2 u B

taba. I1.2.1, I1.2.2.
OTHOCUTENBHO TOJTYYEHHBIX HAIPsSHKCHWM MPUKOCHOBEHHS W Iara cJaelaTh

BBIBOJI.
| 3

I"
Puc. 12. K sanave 2

3agaya 3

YemoBek  mpuKocHylics K (azHomMy — mpoBoay B TpexdaszHoit
YETHIPEXMPOBOJHON CETH ¢ 3a3emyieHHOW HelTpansio (puc. 13). Onpenenutsb
ToK uyepe3 Teno uyenoBeka (Ih) m nHampsbkenune npukocHoBenus (Ump) eciu
u3BecTHO: (aszHoe Hanpspkenue cetd (Ud); compoTUBIEHHE Telna 4YeloBeKa
(Rh); compotuBienne 3a3zemiicHus HewTpanu (r0), CONMPOTHBICHUS H30JISAIUH
npoBoioB (rA; rBrC, rH), eMkocTu mpoBojioB oTHOcUTeNbHO 3emin (CA; CB; CC,
CH), conpoTHBJIEHUE 3aMbIKaHUs (13M), COIPOTUBIIEHUS T10J1a U 00yBH (TT; 100).

WcxonHble nanHble A pa3IuYHbIX BApUAHTOB MpuBeneHbl B Ta0u. [1.1.3.

OTHOCHUTENBHO MOJIYYEHHOTO 3HAYEHHUSI C/IEJIaTh BBIBO/I.

Ug

T C A I'e C N

g | Ca
By

Puc. 13. K sagaue 3



3anava 4

UYenoBek  MpUKOCHyNCS K (a3zHOMy  MNpoBoAy B TpexdasHoit
YEeTBHIPEXNPOBOJAHON CETH C 3a3€MJICHHOW HEWUTpalibl0o BO BpeMs 3aMbIKaHUS
npyroit dasel Ha 3eminto (puc. 14). Onpenenuts Tok yepe3 Teno yenoBeka (Ih) u
HanpspkeHue npukocHoBeHust (Ump), eciin M3BECTHO: (a3HOE HAIPSIKEHUE CETU
(Ud), conpoTtusnenue Tena yenoeka (Rh), conporusienne 3a3emiieHust HeUTpanu
(r0), conpoTHBIICHHE W3OJIALMU MPOBOJOB (Ta; IB; IC, TH), EMKOCTH IPOBOJIOB
orHocutenbHO 3emiH (CA; CB; CC, CH), conpoTHBIEHHE 3aMblKaHUA (13M),
COMPOTHUBJICHUS T0J1a U 00YBH (IT1; 100).

VcxomHble TaHHbBIE )T Pa3IUIHBIX BAPUAHTOB MpUBEICHBI B Ta0I. I1.1.4.

OTHOCHTENIBHO TIOJYYeHHOTO 3Ha4YeHMsI Toka [h cienaTs BEIBO.
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Puc. 14. K zanaue 4

3agauda 5

YenoBeKk MPUKOCHYINCS K (pa3HOMY MPOBOAY B Tpex(a3zHOH TpeXIpOBOIHOM
CEeTH C U30JUpPOBaHHOW HelTpasnbto (puc. 15). OmnpenenuTs TOK dYepe3 Teso
yenoeka (Ih) u wnampsbkenune mpukocHoBeHusi (Ump), eciu u3BECTHO: (hpa3HOE
Hanpspkenue cet (Ud), comporuBnenue tena uvenoBeka (Rh), comporuBienue
u3oJiaun npoBojioB (rA; rB; rC, rH), emkoctn (a3 otHocutenbHo 3emiin (CA;
CB; CC, Cn), compoTuBieHus Moja ¥ o0yBH (ITI; r00).

Wcxonnbie TaHHBIC IS pa3IMYHBIX BAPHAHTOB MpHBeaeHBI B Ta0. I1.1.5.

OTHOCHTENIBHO TIOJY4eHHOT0 3HaUeHus Toka [h caenats BHIBOSI.



Uy,

Pue. 15, K sanaue 5

3amgauya 6.

YenoBek MpUKOCHYJCA K (pa3HOMY MPOBOAY B Tpex(azHOUl TpeXIpOBOAHON
CeTH C M30JUPOBAHHOW HeWTpaypto (puc. 16). OmpeneiauTb TOK uepe3 Telo
yenoBeka (Ih) m nanpsbkenue npukocHoBenus (Ump), eciam u3BecTHO: ¢aszHoe
Hanpsbkenue cetu (Ud), comporuBienue tena dvenoBeka (Rh), comporuBienus
u3ossiuu mpoBoaoB (rA; rB; rC), emxoctu ¢a3 ornocutensHo 3emun (CA; CB;
CC), conpoTuBIieHHE 3aMBbIKaHUs (3M), CONPOTUBIIEHHUS 10J1a U 00YyBH (IT1; 100).

WcxonHble naHHbIE )1 Pa3IMYHbIX BapUAHTOB NpuBeneHbl B Tadu. I1.1.6.

OTHOCUTENBHO TIOTy4YeHHOTO 3HaueHus Toka [h cnenars BBIBO.

U ih

Puc. 16. K 3anaue 6

3anava 7

Cros Ha 3emiie, YEJOBEK TMPUKOCHYJCS K OJHOMY W3 IPOBOJIOB
onHO(ha3HOW ABYXIPOBOIHON CETHU, M30JUPOBAHHON OT 3eMJIM B HOPMaJbHOM
pexuMe ee paboThel (puc. 17).



Puc. 17. K sanaue 7

OHpCIICJII/ITB TOK YCPC3 TCJIO YCJIOBCKaA Ih u HAIIPpsKCHUC ITPHUKOCHOBCHUA
UHp, CCJIM U3BCCTHO HAIIPAKCHHC CCTHU UC, COIIPOTHUBJICHUA IIPOBOIOB rl u 1'2,
COIIPOTHUBJICHHUC TCJIa YCJIOBCKaA Rh. HpI/IHSITB COIIPOTUBJICHUC OCHOBAHUSA, @ TAKIKC
CMKOCTB IIPOBOJOB CCTH OTHOCHUTCIIbHO 3CMIJIM PaBHBIMHU HYJIIO.

I/ICXOIIHBIC JAaHHBIC UL pa3JIMYHBIX BAPUAHTOB IIPUBCACHEI B tabi. I1.1.7.

OTHOCHUTEIBHO IIOJIYYCHHOI'O 3HAYCHHA TOKA Ih CACJIaTh BBIBO.

3agaua 8.

Cros Ha 3emiie, 4YEJIOBEK MPUKOCHYJCA K MPOBOAY C HEMOBPEKIACHHOMN
M30JIIMell oHO(a3HON ABYXMPOBOJHON CETH, H30JIMPOBAHHOW OT 3€MJIM, BO
BpeMs 3aMbIKaHUS APYToro MpoBo/ia Ha 3emitto (puc. 18).

i
EL’L-

Puc. 15, K sanaue 8

| I

OnpenenuTs TOK 4yepe3 Teno deinoBeka lh wm HampspkeHHe NMPUKOCHOBEHUS
Unp, eciim  u3BeCTHO HampsikeHue cetd Uc, CONPOTHUBJIECHHUS IPOBOJOB JI0
3aMbIKaHWsI Ha 3eMilio rl W r2, COMpOTUBIICHUE 3aMbIKaHUS MPOBOJIA HA 3EMIIIO
3M. [IpuHATH CONPOTHBIECHHE OCHOBAHMS, a TAaKXKE €MKOCTh MHPOBOJOB CETHU
OTHOCHUTEJIbHO 3€MJIM PaBHBIMU HYIIIO.

Ncxonnbie naHHBIC U1 pa3IMUHbIX BAPUAHTOB MpUBEIeHBI B Ta0. I1.1.7.



OTHOCUTEIIBHO IMOJIYYCHHOI'O 3HAYCHMA TOKaA Ih CACJIaTb BBIBOA.

Tabnuua [1.1.1
Hexoanee nannsie k 3agaue 1

Ia z

sapuanTa Pae Ot - ma d, mMm 5, cm Ry Om f.I'n
1 B0 0,18 2 400 a0
2 B50 0,20 3 450 a0
3 Qo0 0,22 4 500 S0
4 Q50 0,24 5 550 a0
5 1000 0,26 i 600 30
& 1050 0,28 7 650 30
7 L 100 0,30 8 700 30
g B0 0,32 9 750 a0
9 B50 0,30 10 500 30
10 Qo0 0,28 11 850 30
11 Q50 0,26 12 900 30
12 1000 0,24 13 950 a0
13 1050 0,22 14 1000 S0
14 L 100 0,20 15 1050 400
15 B0 0,18 16 1100 400
16 B50 0,32 17 400 400
17 Qo0 0,30 18 450 400
18 Q50 028 19 500 400
19 1000 0,26 20 550 400
20 1050 0,24 2 600 400
21 L 100 0,22 3 650 400
22 B0 0,20 4 700 400
23 B50 0,18 5 750 400
24 Qo0 0,20 f &00 400
25 Q50 0,22 7 850 400




Hexoanme ngannsie K agade 2

Tatnuuma I1.1.2

Mo Pasmepnl saseMnuTens
- LA | Tpyer | Xom Tun

Baph ’ pY ’ FAEEMITHTENA I, m d, m D,
anTa
1 11 4 1 0,01
2 13 [Mmuna 5 2 0,02
3 14 (¢ 3 0,03
4 15 7 Crepwuenoil 4 0,04
3 1 b ¥ NOBEPXHOCTH 5 0,05 —
[{] 17 9 IEMITH 4 0,06

Hecox 007
7 10 10 2 ’

0,08

8 9 11 1 0,09
9 8 12 15 0,10
10 g 13 16 0,15
11 5 Cynecox 14 [MpoTasennsi 17 0,20
12 6 15 CTEPHEHL 18 0,25
13 7 16 HA MOBEPXHOCTH 19 0,30
14 20 17 IEMIH 20 0,05
15 19 | Cyrnunok 18 21 0,10
16 21 10 22 0,05
17 3 9 1
18 2 8 2
19 18 | Topd 7 3
20 17 (& Kpyrosas nnactuna e
21 16 5 HA MOBEPXHOCTH — — 5
22 15 4 IEMITH 6
23 14 3 7

Uepnozem
24 13 2 8
25 12 1 1




Hexoanele gannuie K sajgade 3

Tatmuua I1.1.3

Ne

Ha Uy, Ry, Tow | Taw | Taw | Tew | T | Can | Cay | Cp. Coo | Tue | Togs
E:: B Onm [ Ot [KOM | KOM [KOM KOM | gD [ e | med | agd k0w | kOn
Ta

1 2200 1500 |10 10 12 011 |13 | 0,030 (0,035 0,030 (0,031 | - 1
2 0220 400 (1012 10 [ 13 11 | 0032 (00350031 (0030 - | 3
300220 1600 [ 10|15 | 14 | 16 17 | 0,040 (0041 (0040 (0045 — | 4
4 1220 1700 (10 18 | 19 | 17 | 16 | 0,045 (0,043 | 0,044 [ 0,039 | - 5
5 0220 1800 (10| 14 [ 15 | 16 | 13 |0038 [0039(0042 (0035 - | 6
6 | 220 1900 (10 21 | 19 | 18 | 17 | 0,060 (0058|0061 (0,057 | - 7
70220 0 2000 (10| 32 31 | 30 21 |0070 (007200690070 - | -
8 0220 0 1300 (10| 18 [ 17 |19 16 (0065 (00710073 | 0,066 | 3 -
9 127 | 1200 [ 4 (16 | 14 | 15 | 13 (0,040 |0,043 (0,042 | 0041 | 4 | -~
| 127 | 1100 | 4 [ 13 ] 12 | 14 | 11 |0,035|0,035]|0,035 0036 5 -
11 127 | 1000 (4 (10 [ 1214 10 [0.04] (0,042 (0,043 (0040 | 2 | —
12 | 127 | 1400 | 4 [ 13 | 17 | 14 | 15 {0,045 (0,047 | 0,048 | 0,044 | 1 -
13 | 127 | 1600 | 4 [ 16 | 14 | 17 | 10 {0,037 |0,039|0,038 | 0,036 | - | -
14 | 127 | 1500 | 4 [ 17 | 15 [ I8 | 13 (0,038 |0,042 | 0,040 | 0,041 | - | -
15 | 127 | 1150 | 4 [ 18 | 17 | 16 | 14 (0,052 |0,049| 0,050 | 0051 7 | 4
16 | 127 | 1250 | 4 [ 19 | 20 | I8 | 17 (0,038 |0,043 (0,037 | 040 | 8 | 2
17 | 127 | 1155 | 4 [ 18 | 19 | 17 | 16 | 0,039 0,040 0,051 (0045 | 9 1
18 | 220 | 1750 | 10| 16 | 19 [ 17 | 15 (0,043 |0,039(0,037 | 0,040 | 11 | -
19 | 220 | 1650 | 10| 20 | 17 | 18 | 17 | 0,038 0,036 0,039 | 0040 | - 7
2000 220 0 1550 [ 1O 13 | 14 015 12 (0,041 {0040 (0,043 | 0,039 5 -
21 0 220 1450 [ 10| 11 | 10 | 10 | 11 | 0,051 (00500050 (0,051 6 | -
22 220 IBS0 (10 12 |12 | 12 | 12 | 0,052 (0052|0052 (0,052 4 | 2
23 220 1950 (10 13 |13 | 13 |13 | 0055 (0055(0055 (0055 2 | 3
24 | 127 200 4 |14 | 15 | 13 | 13 | 0,061 [0,059| 0,058 (0058 | - | 4
25 | 127 950 4 113 |15 | 14 | 16 | 0,059 0,057 0,560 | 0058 | - 5




Tatonwmoa [1.1.4
Hexoanele ganpuie © tagade 4

o

s Ugo | Too | Bay | Tay | Ty | Feo | T | Can | Cao | Coo | Cuo | Tue | Totio | Taws
E::: B | On| Owm [ wOse (60w | g08 | 200 | sl | s | seedle | sl | gOs 5008 Om
Ta

1 127 10 | 1100 10 | 12 | 11 13 | 0,030 | 00350030 0031 3 | — | I8
2 127 10 ) 1000 12 ) 10| 13 | 11 {0032 (0,035(0,031 0030 4 | — |19
3 127 10 | 1155 ) 13 | 15 | 14 | 16 | 0,059 (0,057 0,056 0,058 | 5 |21
4 127 10 1200 11 | 10| 1o | 11 [ 0051 (0050 (0,050 0051 7 | 2 |22
5 127 ) 10 | 1250 13 | 13 | 13 | 13 | 0055 (0,055(0,055 0,055 | B | — | 23
[ 127 10 | 1300 16 | 19 | 17 | 15 [ 0043 (0,039 (0037 0040 | 7 | - | 17
7 2200 4 1350 20 [ 17 ) 18 | 1T | O038 |0,036(0039 0040 | & | 3 |18
8 2200 4 1400 13 [ 14 )15 ) 12 | 0,041 |0040 (0043 0039 4 | 4 |16
9 2200 4 (1450 19 [ 20 ) 18 | 17 | O038 0,043 (0,037 0040 | - | 4 |14
10 [ 2200 4 | 1500 18 | 19 | 17 | U6 | 0039 (0040 (0051 0045 | — | 5 | 15
1L (127 4 | 1325 18 | 17 | 16 | 14 | 0052 (0,049 (0,050 0051 | - | 7 |13
12 1127 4 (1650 13 |17 | 14 | 15 [ 0045 (0047 (0048 0044 | - | 6 | 12
13 (127 ) 4 (1700 15 | 14 | 16 | 17 [ 0040 (0041 (0,040 0045 | - | & | L1
14 [ 220 | 10 | 1450 18 | 19 [ 17 | 16 | 0,045 (0043 100440039 - | - | @
15 [ 2200 10 | 1550 14 | 15| 16 | 13 [ 0038 (00390042 0035 - | — | 1O
16 | 220 10 | 1500 21 | 19 [ 1& | 17 | 0,060 (0058 100610057 - | 9 | 8
17 127 | 10 | 1600 31 | 30 | 32 | 27 | 0,070 (0,072 0,069 0,070 | 1 27
18 [ 127 | 4 (1700 18 | 17 [ 19 | 16 | 0065 (0071)0073(0066 | 3 | 3 | 5
19 [ 127 4 (1450 16 | 14 | 15 | 13 [ 0040 (0043 (0042 0041 | 5 | 3 |24
200 127 0 4 1100 13 (12 ) 14 ) 11 | 0,035 |0,036 (0,035 0036 | T | 4 |25
21 127 4 (1150 13 (17 ) 14 | 15 | 0,045 |0047 (0048 0044 | & | 2 | 27
22 1127 4 (1200 16 [ 14 ) 17 | 10 | 0037|0039 (0038 0036 4 | - | Bl
23 | 220 4 | 1R0O( 17 [ 15 ) 18 | 13 | 0038 0,042 (0,040 0041 | 2 | - |32
24 122000 4 (1900 I8 [ 17 | 16 | 14 | 0052 |0,049 (0,050 0051 | & | — |43
25 | 2200 4 [ IBS0( 19 [ 18 | 17 | 20 | 0,047 |0051 (0053 0046 | 9 | — |34




Tatnmuua I1.1.5
Hexoanele gannsie K sagaue 5

No U, E,. T, T, T, Ca. Cg, Ce, Tas Todis
papuanta | B Om | KOm | kOm | €0m | med | Mrd | kOM | KOM
1 220 | 1200 13 | 12 | 14 0,030 0,033 | 0,031 - -
2 220 | 1250 14 | 16 | 15 | 0.040 | 0,041 | 0.039 - -
3 220 | 1300 15 | 16 | 15 | 0.035] 0038 | 0.035 - -
4 220 | 1350 14 | 14 | 14 0,030 0,030 | 0.030 2 -
5 220 | 1400 15 | 15 15 - - - 2 3
6 220 | 1450 13 | 15 14 | 0,050 0,055 | 0,053 - -
7 127 | 1300 | - - - 0300 0300 | 0300 3 2
8 127 | 1250 16 | 17 | 16 | 0.040 | 0,042 | 0.040 - -
9 127 | 1200 17 | 15 15 | 0,045 0,040 | 0.043 - -
10 127 | 1150 14 | 15 14 [ 0,043 | 0,045 | 0,043 - 1
11 127 | 1100 | - - - 0,040 0,040 | 0,040 3 1
12 127 | 1050 ( 17 | 17 | 17 - - - 4 3
13 220 | 1500 18 | 19 | 17 [ 0.710) 0,069 | 0.073 - -
14 220 | 1550 17 | 16 | 18 | 0.058 | 0055 | 0.059 - -
15 220 | 1e00 [ 16 | 16 | 16 | 0.040 | 0,040 | 0.040 3 1
16 220 | 1es50 (17 | 18 | 17 (0063 0,064 | 0.063 - -
17 220 | 1700 | - - - | 0.400 | 0400 | 0400 3 2
18 220 | 1750 20 | 20 | 20 - - - | 2
19 127 | 1000 21 | 20 | 19 | 0.081 | 0.079 | 0.077 - -
20 127 950 ( 18 | 17 | 19 0,049 0051 | 0.047 - -
21 127 900 [ 17 | 15 16 | 0,061 0.C63 | 0.060 - -
22 127 650 ( 14 | 13 15 | 0,047 | 0,044 | 0,048 - -
23 127 800 ( 16 | 17 | 17 |0.051 | 0,053 | 0.053 - -
24 127 750 ( 18 | 18 | I8 - - - | 2
25 220 | 1e00 | - - — 0,043 | 0,430 | 0430 | 1.5 | 25




TaGmuua I1.1.6
Hexonnme nannnie € sagaue 6

NE Lr'q:l: R"I: s Ta, B, I'e, Ch: EE: CE1 I, Toiis
BapHanTta,| B Om Opg | KOm | kKOs ([ kOn | M | e | med xOm | k0w

1 127 | 900 100 19 17 | 17 | 0,047 | 0,051 (0,053 - I

2 127 | 850 91 I8 17 | 16 | 0,052 | 0,049 (0,050 - 2
3 127 | 800 87 17 I5 | 18 | 0,038 | 0,042 (0,040 - I
4 127 | 750 T8 16 14 | 17 | 0,037 | 0,042 (0,040 3
5 127 | 750 67 | 13 17 | 14 | 0,045 | 0,047 (0,045 2
b 127 | 650 55 13 12 | 14 | 0,035 | 0,036 (0,035 - 1
7 127 | 600 47 10 12 | 11 | 0,030 | 0,035 (0,030 - 3
8 220 | 950 49 11 [0 | 13 | 0,032 | 0,035 (0,031 3 -
9 220 | 1000 31 | 13 15 | 14 | 0,059 | 0,057 (0,056 2 -
10 220 (1050 71| 11 o | 10 | 0,051 | 0,050 (0,050 1 -
11 220 1100 69 | 16 (4 | 15 | 0,040 | 0,043 (0,042 3 -
12 220 [ 1150 40 | I8 17 | 19 | 0,065 | 0,071 (0073 4 -
13 220 | 1200 41 | 31 30 | 32 0,070 | 0,072 0,069 2 -
14 220 | 1250 39 | 21 19 | 18 | 0,060 | 0,058 (0,061 3 -
15 127 [ 1300 37 | 14 15 | 16 | 0,038 | 0,039 (0,042 2 -
16 127 | 1250 35 | I8 19 | 17 | 0,045 | 0,043 (0,044 4
17 127 | 1200 33 | 13 17 | 14 | 0,045 | 0,047 (0,048 -~ 5
18 127 | 1150 31 | 15 14 | 16 | 0,040 | 0,041 (0,040 4
19 127 | 1100 29 | I8 17 | 16 | 0,052 | 0,049 (0,050 - 3
20 127 | 1050 25 | I8 18 | 17 | 0,039 | 0,040 (0,051 - 3
21 127 (1000 23 | 19 | 20 | 18 | 0,038 | 0,043 (0,037 - 2
22 220 | 1350 21 | 13 14 | 15 | 0,041 | 0,040 (0,043 4 -
23 220 | 1400 19 | 20 17 | 18 | 0,038 | 0,036 (0,039 5 -
24 220 | 1450 17 | 16 19 | 17 | 0,043 | 0,039 (0,037 3 -
25 220 | 1500 11 | 13 13 | 13 | 0,055 | 0,055 (0,055 3 -




Hexoanee pannsie € sagadam 7 1 8

TaGmuua I1.1.7

napi::nm U B Ry, Om ri, KOM ra, KOm Fanes OM
| 127 GO0 (il 10 100
2 127 BA0 30 20 a0
i 127 TO0 40 30 ®0
1 127 750 30 20 =0
5 127 ROO 20 50 i
f 127 B30 10 60 a0
7 220 00 10 G0 40
" 220 950 20 50 30
Q 220 1000 3n 40 20
10 220 1050 40 30 10
11 220 1100 a0 20 0
12 220 L1150 ah 10 10
13 380 1200 10 60 20
14 380 L1150 20 50 a0
15 380 1100 an 40 40
16 380 1050 40 30 a0
17 iE0 Lono 50 20 Tl
18 380 950 G 10 70
19 B0 900 5 G0 B0
20 () B30 10 50 an
21 B0 ROO 20 40 100
22 () T30 an 30 110
23 B0 T00 40 20 120
24 () HA0 a0 10 130
25 B0 GO0 G 5 100




Tatnnuoa [1.1.8

Hexoanwe gannele K sagade 9

Eapf;m U. B R.Om | L.om | S,ms® | AL.m | r.Om | P, xBr
| 127 1500 50 4 20 § 0.6
2 127 1400 60 4 25 8 L1
3 127 1300 70 6 30 § 22
4 127 1200 R0 6 35 8 4.0
5 127 1100 90 10 20 8 7.5
6 220 1000 100 10 30 4 10,0
7 220 900 110 16 35 4 13.0
8 220 8O0 120 16 40 4 17.0
9 220 900 130 25 30 4 22.0
10 220 1000 120 25 35 4 30,0
1] 380 1100 110 16 20 2 37.0
12 380 1200 100 16 30 2 45.0
13 380 1300 90 16 35 2 55.0
14 380 1400 80 16 20 2 75.0
15 380 1500 70 16 25 2 90,0
16 660 1400 60 25 15 2| 1100
17 660 1300 50 25 10 2| 1320
18 660 1200 130 25 20 2| 1600
19 660 1100 120 25 25 2| 2000

20 660 1000 110 25 30 2| 2500
21 127 050 100 6 35 8 15
22 127 800 90 6 25 § 5.5
23 220 900 R0 10 20 4 10.0
24 220 1000 70 10 15 4 13.0
25 380 1100 60 25 10 2 7.5

Maxkcumansnoliit 6an1 3a pacuemuo-zpaguueckyro (KOHmpoJavHyo) padonty
cocmaegnnem 60, munumanvuoiii 6an1 36.



MunmcTepcTBO HayKu U Bhiciero oopasosanus Poccuiickoit denepanuu

HwxHekaMCKkull XUMUKO-TEXHOJIOTUYECKUN (MHCTUTYT) (heIepaibHOTO
TrOCYJapCTBEHHOTO OFOIKETHOTO 00pa30BaTEIHLHOTO YUPESKICHUS
BBICIIIET0 00Opa30BaHUs
«Ka3aHCKkuil HallMOHATBHBIA UCCIEN0BATENBCKUN TEXHOIOTUYECKUN YHUBEPCUTET

Dakynomem UHGOPMAYUOHHBIX MEXHOIO0UL
Kadgheopa snexmpomexnuxu u snepeoobecneuenuss npeonpusmuii

Hanpasnenue noaroroBku 13.03.02 «D1eKTPOIHEPreTUKA U AIEKTPOTEXHUKA»
[Tpoduib «DIeKTpOCHAGKEHHUEY

Bonpocsl K 3a4eTy ¢ OLEHKOM
ITo gucourmae
«IEKTPOOE30MACHOCTh B AJIEKTPOIHEPTETUKE U ITCKTPOTEXHUKEY

1. Buapsl mopaxeHHs SJEKTPUYECKUM TOKOM. MakTopbl, BIHAIONIME Ha
UCXOJ TOPAXKEHUS ANEKTPUUYECKUM TOKOM.

2. Krnaccudukaius moMeneHnil o ONacHOCTH MOPAXKEHHSI dJIEKTPUIESCKIM
TokoM. Kiaccudukanus noMmeneHuii no xapakrepy OKpy>KaroIei cpesl.

3. BnusHue pexuma HEWTpalid W CONPOTUBICHUS U3OJSALMUA CETH Ha
YCIIOBUS 3JIEKTPOOE30MaCHOCTH B 3JIEKTPOYCTAHOBKAX.

4. HampsbkeHue TPUKOCHOBEHUST W Iara. BelpaBHHBaHME MOTEHIIMAJIOB
3a3€MJIMTEIICH.

5. M3onsuus 3JIEKTPOYCTAaHOBOK W €€ KOHTpOJib. [IprMeHeHHne Maibix
HaNpsKCHUM.

6. DnexTpuueckoe pasleieHHe CEeTed W KOMIIEHCAIUS €MKOCTHBIX TOKOB
3aMbIKaHUS Ha 3€MJIIO.

7. 3ammra OT TIEPETOKA BBICOKOTO HAINpPSIKEHUS B LENb HU3KOTO
HanpspkeHusl. BeipaBHUBaHME MOTEHI[MAIA OCHOBAHUS.

8. Ha3naueHwue 1 BBIMOJIHEHNUE 3aIIUTHOTO 3a3€MJICHUSI.

9. HasznaveHwue U BBIMOJIHEHNUE 3aIIUTHOTO3aHYJICHHUS.

10. HazHauenne ¥  BBIMIOJIHEHWE  3alIMTHOTO  OTKiModeHHs. Y30
pearupymronme Ha HalpsyKeHUE KOpIyca M Ha TOK 3aMbIKaHUS Ha KOPILYC
AIIEKTPOYCTAHOBKH.

11. Ha3naueHue ¥  BBINIOJHEHUWE  3allUTHOTO  OTKIoueHus. Y30
pearupyronme Ha HalpspKeHHE U TOK HYJIEBOW MOCIIEI0BATEIBbHOCTH.

12. Tumpl  peXUMOB  3a3eMJICHHS HEUTpaid  DJIEKTPUYECKUX  CETEH.
Onextpuueckas cetb TN-C 1 ycnoBus 371eKTpoOe30MacHOCTH.

13. Tunsl  peXUMOB  3a3€MJICHHSI HEUTpaJid  DJEKTPUUYECKUX  CETeH.
Onexrpudeckas cetb TN-S uTN-C-S, ycrnoBus 21eKkTpoO6e301macHOCTH.

14. Tunbl  peXUMOB  3a3€MJICHHSI HEUTpaJIM  DJIEKTPUUYECKUX  CeTeH.
DJIeKTpUYecKasi CETh | | ¥ yCIIOBHS AJIEKTPOOE30MaCHOCTH.

15. Tunsl  peXUMOB  3a3€MJICHUS HEUTpaid  DJIEKTPUYECKUX  CeTeH.



OnexTpuueckas cethb | Ty ycaoBust 37eKTpOOE30MacHOCTH.

16. CraTudeckoe 3JeKTpUUeCTBO U MEPHI OOPHOBI C HUM.

17. 3amuTa OT 3J€KTPOMATHUTHBIX MOJIEH MPOMBIIIIEHHON YaCTOTHI.

18. TpeboBanus K TIepCcOHATy OOCITY)KHBAIOIIEMY JJICKTPOYCTaHOBKH.
OOyueHnue nepcoHasna npaBuiIaM TEXHUKH 0€3011aCHOCTH

19. OcMOTp 2JIEKTPOYCTAHOBOK U TEPEKIIOYEHUSI B DJIEKTPUUYECKUX CXEMaX.
Kareropuu paboT B AEHCTBYIONINX IEKTPOYCTAHOBKAX.

20. Hapsan u ero odopminenue. [lopsnok Beigaun Hapsijaa.

21. Jlonmyck 1o HapsIy, Haa30p U ohopMIICHHE NTEPEPHIBOB B paboTe.

22. OxoHuaHue paboTel, cada-nmprueMKa padbovero MecTa, 3aKphITHE Haps/Ia.

23. OTKIIOYCHHE YCTAaHOBKM C TMPOBEACHUEM MeEp, TMPEIOTBPAIIAFOIINX
OIMMOOYHYIO TOJavy HAIPSOHKEHUS K MECTy paOoThl. BhiBemmBaHuE TJIaKaTOB U
orpaxkaeHue pabodero mMecra.

24. [IpoBepka OTCYTCTBHUS HANPSHKEHUS, HAJTOKEHUE U CHATHE 3a3EMJICHUSI.

25. [IpousBoACTBO pabOT MO MPEAOTBPAIICHUIO aBapUil M JUKBUAALMH UX
IIOCJICACTBUM.

26. Knaccudukanus u KOHCTPYKITUS 3aIIUTHBIX CPEACTB.

27. KOHTpOJIb 32 COCTOSTHUEM U UCIIBITAHUE CPEJICTB 3aIUTHI.

28. Mepbl 6€3011aCHOCTH MPU 00CTYKUBAHUU TPAHCPOPMATOPOB.

29. Mepbl 6e30n1acHOCTH MpU 00CTY>KMBAaHUU JIIEKTPOABUTATEIICH.

30. Mepsl 6e30macHOCTH MPH 00CTY)KHBAaHUN KOMMYTAITMOHHBIX arllapaToB.

31. Mepsl 6e30macHOCTH MPY 00CTY)KMBAaHUU KOHACHCATOPHBIX YCTAHOBOK.

32. HaznaueHne  MOJHHE3AIIHUTHI. TpeboBanus K BBIIOJHEHUIO
MOJIHME3AIIUThI 3JaHUi U COOPYKEHU |kaTeropuu.

33. Haznauenne  MOJHHE3AIINTHI. TpeboBaHnus K BBITIOJHEHUIO
MOJIHME3AIIUThI 3JaHui U coopykeHuil |lkareropuu.

34. Haznauenue MOJTHUE3AIIIHTHI. TpebGoBanus K BBITIOJTHEHUIO

MOJIHME3AIIUTHI 3/1aHuii U coopyskenuit |llkareropumn.
35. Haznauenne monHue3amuThl. KOHCTPYKIIMY MOJTHHEOTBOIOB.
36. OcBOOOXKICHHE YETIOBEKA OT ICHCTBUS SJICKTPHIECKOTO TOKA.
37. Oka3zaHue NepBOil MEAUIIMHCKOM TTOMOIIM Ha MECTE MPOUCIIECTBUS.
38. Okazanue rnmepBoi MEIUITMHCKOM MOMOIIY ITPH BHE3AITHOW CMEPTH.
39. Oka3zaHue nepBoil MEAUIIMHCKON TTOMOIITY MPU COCTOSTHUU KOMBI.
40. Oxa3aHue TEepBOM MEIUIIMHCKOW TMOMOIIM TMpH  apTepHATbHOM
KPOBOTCUCHHH.
41. Oka3zaHue MepBo MEAUITMHCKON MOMOIIU MPY PaHEHUH KOHEYHOCTEH.
42. Oka3aHue MepBON MEAUITMHCKON TTOMOIITY TIPH TEPMUICCKUX OIKOTaAX.
43. Oka3zaHue MepBo MEAUIIMHCKON OMOIIM MMPU 0OMOPOKE.
44, Oxa3zaHue MepBOM MEAUITMHCKON MOMOIIU MPU TPaBMeE TJia3.

Makcumanvnolit 6ann K 3auemy ¢ ouenkou cocmaeiiem 40, munumanvHwlil
oann 24.



MunmcTepcTBO HayKu U Bhiciero oopasosanus Poccuiickoit denepanuu

HwxHekaMCKkull XUMUKO-TEXHOJIOTUYECKUN (MHCTUTYT) (heIepaibHOTO
TrOCYJapCTBEHHOTO OFOIKETHOTO 00pa30BaTEIHLHOTO YUPESKICHUS
BBICIIIET0 00Opa30BaHUs
«Ka3aHCKkuil HallMOHATBHBIA UCCIEN0BATENBCKUN TEXHOIOTUYECKUN YHUBEPCUTET

Dakynomem UHGOPMAYUOHHBIX MEXHOIO0UL
Kadgheopa snexmpomexnuxu u snepeoobecneuenus npeonpusmuii

Hanpasnenune noarotoBku 13.03.02«30E€KTPOIHEPTETUKA U IITEKTPOTEXHUKAY
[Tpoduib «DeKTpOCHAOKEHUE

3amanue Ha KypCcOBYIO padoTy
(1JI51 OYHTO ¥ 3209HOTO H 0YHO-3209HOT0 OT/HAeIeHHIA)
ITo qucourmmae
«QNEeKTPOOE30MaCHOCTh B MICKTPOIHEPTETUKE U IECKTPOTEXHUKEY

1. PaccuwTaTh MOJHHUE3AIUTY. OINPEIACIUTh THIT 3aIIUTHl, €€ 30HY U
napameTpbl. OnpenenuTs BEPOITHOCTh MOPAKEHU 00bEKTa MOJIHUECH.
WcxonHble naHHbIe )1 Pa3IMYHbIX BApUAHTOB MPUBEICHBI B Ta0II. 1

2. Paccuutath 3a3emirstonee ycrpoiictBo (3Y) B anekTpoyctanoBkax (9Y) ¢
n30JupoBaHHON HerTpanbio (MH):

— ONpeneNnuTh pPAacUeTHBIH TOK 3aMblKaHus Ha 3emiao  {13) u
conpotusienue 3V (R3);

—  ONpEeNEeNUTh PACUETHOE CONPOTHUBIIEHHE TPyHTA (pp);

—  BBIOPATh JEKTPOJBI M PACCUYUTATH UX COMPOTHUBIICHHUC;

— YTOYHUTH YUCJIO BEPTUKAIBHBIX JIEKTPOIOB U pa3MECTUTh UX Ha TIJIaHE.
WcxonHble naHHbIe 1)1 Pa3IMYHBIX BAPUAHTOB MPUBEICHBI B TA0JI.2



Taomumna 1

Bapwaut| Thn m'z | Joma firy ™ 8w fy, M ha, M LM g, M | fp, Wron
1 2 3 4 3 (] 7 8 8 10
| 1C A 20 13 40 — — — 110
2 G B 20 20 50 50 ] 4] 100
3 2C A 20 20 30 S0 4 e 20
4 IT b 15 — 32 — 40 = 30
3 2T A 15 — 32 32 20 40
fa 2T b 15 — a2 22 25 30 a0
7 1C b 20 15 40 — — — 80
) 2C A 10 12 435 25 50 — S0
El 2C A 10 12 30 30 45 — al
10 1T A i s 22 — 30 — 70
11 2T b ] - 22 27 30 4 110
12 T B 8 —_ 17 17 30 35 70
13 1C A 12 10 35 —_ —_ — 100
14 2C B 15 15 50 50 35 — 60
15 20 b 15 15 50 40 40 — 20
L6 1T A 16 — 27 - 40 — S0
17 2T A [2 —_ 22 27 33 an
|8 2T |5 12 —_ 27 27 35 25 ]
19 1c A 25 3h (] — — —_ 40

20 20 B 16 20 50 40 50 — Qo

1 2 3 4 5 6 7 8 9 10
21 2C A 16 20 50 S0 40 — 90
22 1T A 12 —- 27 -— 30 — 40
23 2T b 8 — 17 22 25 0 80
24 2T b 8 — 27 27 25 20 30
25 1C A 15 20 50 — — — 50
26 2C b 16 12 40 40 50 — 20
27 2C b 12 16 40 30 50 — 60
28 1T A 16 - 27 - 60 - 100
29 1C b 20 20 50 - - — 80
30 2T A 10 — 22 2 25 40 90




Tabmuma 2

E TIH— | Tpynr, |AxB, M| t,m | Bua [Kanm.| HekyccrseHHbIC
a JIDM, kM ﬂ; <B | P OM- M 3Y | 3oHa 3A3EMIUTENH,
‘Fg?- v, pasmep, Mm
Ly Ly, B r
1 2 3 4 5 6 7 8 9 10 11
35 Tecox
1 15 S 24 300 18x8 | 0,5 | K v
20 Cymecs CransHoit
2 20 - 04 300 15x10| 06 | P 11 yrozox |Touoca
10 11ebens 0x50x5 40x4
3 =8 3 0.4 200 10x8 | 07 | K [ I |} 54
6 | Cyrnmnox
4 5 1 0.4 100 12x10 | 07 P I
s | o3 | — | & 9P j010| 06 | kK | 1
0.4 50 Kpyrnas Tipy-
35 I'nuua cTank
6 — 5 .63 40 18x10| 0,5 [ P 111 d=12 d'r=oz:°
20 | Topp L=5m
7 15 I 063 20 16x8 | 05 | K v
10 [Tecox
8 8 2 0,65 800 13x8 | 08 £ o Cranzuoii Mpy
_6 | Cymeen YTOnoK :
9 6 — 0.65 300 12x8 | 07 | K 1 60 % 60 x6 dr-mlrz
3 | UleBenn L=3m
10 - 2 0.65 200 10x9 | 0,7 P I
1 2 3 4 5 6 7 8 9 10 11
Cransuoi lpy
35 | Cyraunox YTOMOK 2
11 25 1 0.23 100 20x 10| 0,6 K | 60 x 60 x 6| 1O
d=12
L=3m
_20 |Yepuosem
12 10 5 0.23 50 15x12| 0,5 P I
. 10 Fauna Tpyba
13 10 023 40 15x8 105 | K Il e i
6 Topd d=60 |40x4
14 — 6 ¥ 20 12x6 | 0,6 | P |1 25u
3 [Mecox
15 2 — m 800 10x10 | 0,7 K v
20 Cynecs
16 — 10 04 300 15x12| 07 | P v
10 [[eGens CransHoi
17 4 5 X 200 16x10| 06 | K Il yromos |Mosoca
6 | Cyrnunok TSxT5x8| 40 x4
18 5 — 0.4 100 10x8 | 0,5 P B rwin
3 |Yepnosem
19 — 2,5 0.4 50 12x10| 05 | K 1
20 I'nuna
20 15 q 0.65 40 18x10| 06 | P 1
10 Topd Kpyrnas
21 9 1 0.65 20 18x8 | 0,7 | K [ IV I:gr
6 Ilecox d=15 2
22 Rl 2 0.65 300 16=x10| 0,7 P | G [ d=12
3 cymecs
23 1 2 0.65 200 12x8 | 0,6 | K 1
10 | mcGens Kpyraas
24 5 5 0,23 200 15x12| 05 P 1 s
_6 | Cyrnunok d=16 |40x4
25 3 3 023 100 12x10| 0,5 | K 1 Yot

Makcumanvnolit 6ann 3a pacuemuo-cpaguueckyo paoomy cocmaeisem 100,
MuHumanvholii 6ann 60.
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