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

Komnerennus:

[1K-1Cnocoben pa3pabareiBaTh OTAEIbHBIC pa3fefibl MPOSKTa HA Pa3IMYHBIX CTAAUAX MPOSKTHUPOBAHUS CHCTEMBI JJIEKTPOCHAOKEHUS U
0(hOpMIIATH TEXHUYECKYIO TOKYMEHTALIHIO:

[1K-1.13HaeT OCHOBHBIE HOPMBI, ITPABUJIA U TTOJIOKEHHS, UCIIONb3YEMbIE MTPH MPOSKTHPOBAHUU CUCTEMBI AJIEKTPOCHAOKEHHUS; KIaCCUPHUKAIHIO,
KOHCTPYKLIMHU, TEXHUYECKHE XapaKTePUCTUKH 000pYIOBaHUS CUCTEMBI HJIEKTPOCHA0KEHUS

[1K-1.2YMeeT mpoBOIUTH TEXHHUKO-3KOHOMHUYECKYIO OLEHKY pPa3paOOTaHHON CHUCTEMBI AJIEKTPOCHAOXKEHHS; HCIOIb30BaTh TEOPETHUYECKHE
3HaHUS Ha NPAKTUKE IPU NPOEKTUPOBAHUH CUCTEMBI 3IEKTPOCHAOKEHUS

[1K-1.3Bnageer 0a30BBIMH 3HAHUSIMH B OOJIACTH CHUCTEM DJIEKTPOCHAO)KEHUS; HABBIKAMH HCIIOJIB30BAaHHMS OCHOBHBIX METOJOB pacdera JJis
IIPOEKTUPOBAHUS CUCTEM 3JIEKTPOCHAOXKEHUS.

[1K-4 CnocobeH pyKOBOAHUTH CTPYKTYPHBIM HOJPa3/ICIIEHUEM IO TEXHUIECKOMY OOCITY)KHUBAaHUIO 1 PEMOHTY TPaHC(POPMATOPHBIX IMOACTAHIIMNA U
pacrpeleUTeNIbHbIX ITYHKTOB

[1K-4.1. 3Haer OCHOBHBIC MPHUHLUIBI 0€30MAaCHON PabOTHI B CTPYKTYPHOM IOAPA3ACICHUN MO TEXHHYECKOMY OOCIYKMBAaHHIO M PEMOHTY
TpaHc(hOPMATOPHBIX MOACTAHIMM U pacpeeIUTENbHbIX IYHKTOB

[1K-4.2 . YMeeT oueHUBaTh MPAKTUYECKYI0 BO3MOKHOCTh O€30MACHOTO MCIOJIB30BAHUS HJIEKTPOOOOPYAOBAHMS B THIIOBBIX ITPON3BOICTBEHHBIX
YCIOBHUSAX

[1K-4.3. Brageer HaBBIKAMHU HCIIOJIb30BAHMS COBPEMEHHBIX METOJOB M CPEICTB KOHTPOJIS 32 HOPMAaJIbHOH pabOTOH 3JEKTPOOOOpYIOBaHHS
TpaHc(hOPMATOPHBIX MOACTAHIIMHA U pacpeAeTUTEIbHBIX TYHKTOB.

[TK-5 Cnioco6eH BBINOIHATE pabOTHI IO AIHEPTETUYECKOMY 00CIeI0BaHUIO0 000PYA0BaHUS MIEKTPOTEXHUUECKUX CUCTEM:

I1K-5.1. 3HaeT ocHOBHOE 000py/J0BaHHE 0OBEKTOB NMPO(HECCHOHAIBHON AeATENbHOCTH, €T0 MapaMeTphl U XapaKTEPUCTUKU, PEKUMBI pabOThI;

[1K-5.2 .YMeeT npuMEeHSATh TEOPETHUYECKHIE U MPAKTHUECKHE METOABI OIpPEIEIIEHUS] OCHOBHBIX MAapaMETPOB AIIEKTPOOOOPYIOBAHUS M PEIKUMOB
paloThI ATEKTPOTEXHUYECKUX CUCTEM

[1K-5.3. Brageer MeToamMu OTIpeieIeHrs OCHOBHBIX ITapaMETPOB AJIEKTPOOOOPYTIOBAHUS M PEKUMOB PabOTHI AIEKTPOIHEPTETHUECKUX CHCTEM.



JUIs OYHOTO OTACTICHUS

HNuaukaTtopsl JTtanbl GOpMUPOBAHNS B MPOLIECCE OCBOECHUS THCHUILIHHBI

JOCTHKEH ST Jlekuuu IpakTHYecKne JlaGopaTopHbie KypcoBoii npoekT Haumenosanue

KOMIIETEeHIHH 3aHATHA 3aHATHA (pabora) OUEHOUHO20 cpedcmea

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

paboTa/3ader ¢ OleHKOU

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

paboTa/3a4yeT ¢ OIECHKOM

IIK-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/Kypcoas

paboTa/3a4yeT ¢ OIEHKOM

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

paboTa/3avyeT C OIEHKOM

I1K-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 ¢ OlleHKOU

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

paboTa/3avyeT C OIEeHKOM

IK-5.3 Tema 1-13 Tema 3-8, Tema 10, - Tema 7, Tema 13 PacuerHo-Tpaduueckas
Tema 12 pabora/KypcoBas

paboTa/3ader ¢ OlleHKOU




J1s1 3a09YHOTO OTACICHUS

HNuaukaropsl
JOCTHKEHUS
KOMIIETEHIIUH

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

Jlexnun

IIpakTuyeckue
3aHATHS

JlaGopaTtopHbie
3aHATHS

KypcoBoii npoekT
(pa6ora)

Haumenoesanue
OYEHOUHO20 Cpedcmea

[IK-1.1

Tema 1-3

Tema 6-8

Tema 7, Tema 13

KoHntposbHas
paborta/KypcoBas
paboTa/3ader ¢ OleHKOU

IK-1.2

Tema 1-3

Tema 6-8

Tema 7, Tema 13

KonTponbhas
pabota/KypcoBas
paboTa/3a4eT ¢ OIEHKOM

I1K-1.3

Tema 1-3

Tema 6-8

Tema 7, Tema 13

Konrtponbnas
pabota/KypcoBas
paboTa/3ader ¢ OIeHKOU

IK-4.1

Tema 1-3

Tema 6-8

Tema 7, Tema 13

KonTponbhas
pabota/KypcoBas
paboTa/3a4eT ¢ OIEHKOM

I1K-4.2

Tema 1-3

Tema 6-8

Tema 7, Tema 13

KoHntponbHas
pabota/Kypconas
paboTa/3avyeT C OIEHKOM

I1K-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

KoHntponbHas
pabota/Kypconas
paboTa/3avyeT C OIEeHKOM

[K-5.3

Tema 1-3

Tema 6-8

Tema 7, Tema 13

KonTponbHas
pabota/KypcoBas
paboTa/3ader ¢ OlleHKOU




JIJIs 0YHO-3309YHOI0 OTJACIICHHS

Nuaukatopbl JTanbl GOpMUPOBAHNS B MPOLIECCE OCBOECHHUS THCIMILIUHBI

JOCTHKEH ST Jlekuuu IpakTHYecKne JlaGopaTopHbie KypcoBoii npoekT Haumenosanue

KOMIIETEeHIHH 3aHATHA 3aHATHA (pabora) OUEHOUHO20 cpedcmea

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

paboTa/3ader ¢ OleHKOU

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

paboTa/3a4yeT ¢ OIECHKOM

IIK-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/Kypcoas

paboTa/3a4yeT ¢ OIEHKOM

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

paboTa/3avyeT C OIEHKOM

I1K-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 ¢ OlleHKOU

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

paboTa/3avyeT C OIEeHKOM

IK-5.3 Tema 1-13 Tema 3-8, Tema 10, - Tema 7, Tema 13 PacuerHo-Tpaduueckas
Tema 12 pabora/KypcoBas

paboTa/3ader ¢ OlleHKOU




Ilepeuenv oyenounvix cpeocme no oucyunaune (Mooyji)

JUJIsT O4HOTO OT/IEIEHUS

OueHoYHbBIE CPENCTBA Koa-Bo Min, 6a10B Max, 6an10B
PacuerHo-Tpaduueckas 1 36 60
paborta
3a4er ¢ OLEHKOH 1 24 40
Uroro: 60 100

JIJ1 3209HOTO OTHEIEHUSI

OueHoYHbIE CPEACTBA KoJa-Bo Min, 6aJioB Max, 6a/10B
KontponbHas padora 1 36 60
3ader ¢ OLICHKOMN 1 24 40
Uroro: 60 100

J11s. 04HO-3a0YHOI0 OTACIICHUS

OueHo4YHbIE CPeICTBA Kou-Bo Min, 6a/i10B Max, 6a110B
PacuerHo-Tpaduueckas 1 36 60
pabora
3a4eT C OIEHKOM 1 24 40
Hroro: 60 100

JUJIE OYHOTO W 3a0YHOTOM OYHO-3a0YHOTO OTIIEIECHUI

Ouenounnie Kou-Bo Min, 6a.10B Max, 6a/10B
cpeacTBa
KypcoBas pabora 1 60 100




HlIxana ouenusanusn

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun oieHKH HHIUKATOPOB JOCTH:KEHHUS MPU (hopMe KOHTPOJIA:

JK3aMeH / 3a4eT ¢ OLeHKOI

3adyeT

5

87 -100

OTan4HO
(3auteHo)

OneHka «OTJIIMYHO» BBICTABISIETCA CTYJIEHTY, €CJIH TEOpPETHUECKOe
coJiep>kaHue Kypca OCBOEHO MOJHOCTHIO, 0e3 Mpo0esyoB; McYepHbIBaoLIE,
[IOCJIEIOBATENIPHO, YETKO M JIOTMYECKH CTPOWHO H3JIaraeT Marepual;
CBOOOJHO CIpAaBISieTCs C 3afadyaMM, BOIPOCAMH W APYIMMH BHIAMH
MIPUMEHEHUS 3HAHWM; HCIOJIB3yeT B OTBETE JOMOIHUTENBHBIN MaTepuan
BCE NPENyCMOTPEHHBIC MPOrPaMMOM 3allaHHs BBIIOJHEHbI, Ka4eCTBO HX
BBIMIOJIHEHHUS OLICHEHO YHCJIOM OamioB, OMM3KUM K MaKCUMaJbHOMY;
aHAJIM3UPYET TIOJIyYEHHBIE pe3yJIbTaThl; MPOSBIAET CaMOCTOSTENbHOCTh
TIpH BBIIOJTHEHUH 33 JaHUH

74 - 86

Xopo1o
(3auTeHO)

OLEeHKa «XOpOILO» BBICTABISIETCS CTYNEHTY, €CIU TEOPETUUECKOE
collep)KaHHEe Kypca OCBOSHO IIOJTHOCTHIO, HEOOXOIWMBIC IPAKTUIECKHE
KOMIIETEHIINK B OCHOBHOM C(OPMHPOBAHBI, BCE MPEIyCMOTPEHHBIE
porpaMMoi oOydeHus] y4deOHBle 3aJaHUs BBHITIOJIHEHBI, KadeCTBO WX
BBIMIOJIHEHUSI JOCTATOYHO BbICOKOE. CTYIEHT TBEpPAO 3HAET Marepual,
rpaMOTHO M MO CYUIECTBY M3Jarae€T €ro, He JOMNYyCKas CYLIECTBEHHBIX
HETOYHOCTEW B OTBETE HA BOIPOC.

60 -73

VY nosnersopu
TEJIBHO
(3auTeHo)

OueHka  «yIOBIETBOPUTENIBHO»  BBICTABISETCS  CTYIEHTY,  €CIU
TEOPETHYECKOE COAEpPIKaHWE Kypca OCBOCHO YaCTHYHO, HO TMPOOENbl He
HOCSAT CYIIECTBEHHOI'O XapakTepa, OOJBIIMHCTBO TPEIYCMOTPEHHBIX
MPOTPaMMOii 3aJ]aHN i BBITIONIHEHO, HO B HUX UMEIOTCS OIIMOKH, TIPH OTBETE
Ha MOCTAaBJICHHBIA BOIPOC CTYJIEHT AOMYCKA€T HETOUHOCTH, HEAOCTATOYHO
MpaBWIbHbIE (OPMYJIUPOBKH, HAOIIONAIOTCS HApYIIEHUS JIOTHYECKON
I10CJIEI0BATEIbHOCTH B U3JI0KEHUU IIPOTPAMMHOI0 MaTEpHAIIA.

Ornenka

JIOTHYECKHA
CTYyJICHTA,

OINOKY U TIp

«3aYTCHOY
CTYJEHTY, €CIH OTBETHI
TeMaM JIHUCIIUILIMHBI
H3JI03KEHBI,
HE3HAYUTEILHBIC HEI0YEThI
TakHe
CaMOCTOSTEIBHOTO

KakKk

BBIBOJIA,

BBICTABIISIETCS
Ha BOMPOCHI TI0
IOCJIEIOBATEIIbHbI,
JIOITYCKAIOTCS

B OTBETE
OTCYTCTBUE
pedeBbie

Hwmxe 60

Heynosnersop
UTEIBHO
(He3aureHo)

OLeHKa «HEYJOBJIETBOPUTEIBHO» BBICTABISAETCS CTYIAEHTY, €CIIM OH HeE
3HAeT 3HAUUTEIBHOM YAaCTH NPOrpaMMHOIO MaTepuana, JOMyCKaeT
CYIIECTBEHHbIC ONIMOKH, HEYBEPEHHO, C OONBIIUMH 3aTPYJHEHUSMU
BBHITIOJIHSIET ~— TIpaKTHUYeCKHe  paboThl, HEOOXOAMMBIE  IMPAKTHYCCKHE
KOMIIETEHIIMK He C(HOPMUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX
porpaMMoil o0ydeHusi y4eOHBIX 3aJlaHWii HE BBIMIOJHEHO, Ka4eCTBO WX
BBITIOJTHEHHS OIICHEHO YUCIIOM 0aiyioB, OJIM3KIM K MUHUMAJIBHOMY

Ornenka
CTY/ICHTY,

«HEC

€Clin

3a4TCHO»
CTYACHT

HE

BBICTABJIACTCA

3HaCT

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




KpaTkasi xapakTepucTukKa olleHOYHbIX CPeACTBA

Ne Haumenosanue IIpencraBienne
I /;1 OLICHOYHOI0 Kparkas xapakTepucTHKa OlIeHOYHOI0 CPeACTBA OLICHOYHOI0
cpeacrBa cpencrsa B GpoHae
1 2 3 4
. Kommuiekr
CpencTBO NpOBEpKH YMEHUI IPUMEHATh
KonrpomnbHas KOHTPOJIbHBIX
[I0JIy4YEHHBIE 3HAHUS JUIsl pELICHUs 3a]1a4 .
1 pabora 3aJJaHui 110
OIIPEJIeJIEHHOT0 THIIA 110 TEME WU pa3fely.
BapHaHTaM
PacueTHO CpencTBO NpOBEpKU yMEHUI IPUMEHSATh Kommiext 3ananuit
[I0JIy4YE€HHbIE 3HaHUSI 110 3apaHee ONpeeIEHHOM JUISI BBITIOJIHEHUS
2 rpaduueckas .
AGoTa METOAMKE Ul PEeLIeHUs 3a7a4 WU 3a/1aHuil 1Mo pacueTHo-
P MOJIYJIFO UJIU IUCHUIUIMHE B LIEJIOM. rpadudeckoil paboThl
KoHeuHblIi1 IpoayKT, MOJy4yaeMblil B pe3yJibTaTe
TUTAHUPOBAHUS 1 BBITTOJIHEHHUS KOMILIEKCA YI€OHBIX
U MCCIEI0BATENNbCKUX 3a1aHuil. [1o3BosseT OLeHUTh
YMEHHE 00YJaroIuXCcsl CAMOCTOSITENTEHO
KOHCTPYUPOBaTh CBOM 3HAHUS B Ipoliecce peieHust | Tembl rpynnoBbIX
3 Mpoekr MPaKTUYECKUX 3aJa4 U IpoOJieM, OpUEHTUPOBATHCS B u/vim
P MH(POPMALIMOHHOM IIPOCTPAHCTBE U YPOBEHb UH/IUBUYaJIbHBIX
c(OPMHPOBAHHOCTH AHATUTUIECKUX IIPOEKTOB.
UCCIIEI0BATEIbCKUX HAaBBIKOB, HABBIKOB
MIPAKTUYECKOT0 U TBOPUYECKOTO MBIIIIEHUS. MoXeT
BBINOJIHATHCS B UHAMBUYaIbHOM MOPSIKE U IPYIIIIBI
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 TUCHUIUIMHE«DIEKTPOOE30MACHOCTD B AJIEKTPOIHEPTETUKE U IIEKTPOTEXHUKE
(JUTSL OYHOTO U OYHO-320YHOTO OTJICIICHHSI)
KoMiiekT 3agaHuii st KOHTPOJILHOM padoThI
0 TUCHUIUTMHE«DIEKTPOOE30MACHOCTD B AJIEKTPOIHEPTETUKE U IIEKTPOTEXHUKE
(1151 3a0YHOTO OTACICHHS )

3agauya 1

Brruucnure mojaHoe CONpoTHUBIICHUE Tea yelloBeka Zh (C yueToM akKTUBHOU U
€MKOCTHOM  COCTaBJISIOIINX), PYKOBOJCTBYSCh OSKBHBAJCHTHBIMU CXEMaMU
MOJTHOTO comnpoTuieHus (puc. 11, a, 0).

R; R,
Zq RH £y . Rn-
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a) o)

Puc. 11. K sanaue |

N3BECTHO yAEnpbHOE CONPOTUBICHHUE P3; TOJIIMHA CJOS JMUICPMHUCA B
MecTaxX MPUJIOKEHUS K Ty 4eJoBeKa METaUTMYECKUX 3JEKTpoJ0B d; Iioiaab
MIPUKOCHOBEHHUS KAXJIOTO M3 DJIEKTPOAOB K TEIy YeJIOBEKa S; NMAJICKTPUUECKAsS
MPOHUIIAEMOCTH AnuAepMuca € = 150; conpoTUBIICHUE BHYTPEHHUX TKAaHEH Teya
yesioBeka RB; yacToTa npuiaoXKeHHOTO HanpsbkeHus f.

Hcxoanbie MaHHBIC 711 pa3IMUHbIX BAPUAHTOB MpuBeaAeHBI B Ta0. [1.1.1

3agauva 2

UenoBek okazaincss B mosie pacTekanuss Toka (puc. 12). Onpenenutsb
BO3MOXXHbIE HAMNpPSDKEHUST MPUKOCHOBEHUS W 1ara, €cld W3BECTHBL: TOK
3ambikaHusi Ha 3emuio (I3); dopma 3azemuuTenss W €ro pasMmephl; YACIbHOE
COMPOTUBJICHUE TPYHTA P; PACCTOSHUE OT 3a3€MJIUTEIIA /10 YEJIOBEKA X.



WcxonmHble qaHHbIe Ul pa3TUYHBIX BApUAHTOB NpuBeAcHBI B Ta0n. [1.1.2 u B
taba. I1.2.1, I1.2.2.
OTHOCUTENBHO TTOJTYYEHHBIX HaIPsSHKCHWM MPUKOCHOBEHHS W Iara cJaeaTh

BBIBOJI.
| 3

I-
Pue. 12, K sapave 2

3amaua 3

YenoBek  mpuKOCHYyJCS K  (a3HOMy  1OpoBogy B TpexdasHoi
YEeTBIPEXIIPOBOIHON ceTH C 3a3eMJeHHOM HeWTpaibio (puc. 13). Onpenenutsb
ToK uyepe3 Teno uyenoBeka (Ih) m nHampsbkenune npukocHoBenus (Ump) eciu
u3BecTHO: (aszHoe Hanpspkenue cetd (Ud); compoTUBIEHUE Tena 4YeloBeKa
(Rh); compotuBienne 3a3zemicHus HewTpanu (r0), CONMPOTHBICHUS H30JISAIUH
npoBoioB (rA; rBrC, rH), eMkocTu mpoBojioB oTHOcUTeNbHO 3emin (CA; CB; CC,
CH), conmpoTHUBIIEHHE 3aMbIKaHUs (13M), COPOTUBJICHUS 10J1a U 00yBH (ITI; 100).

WcxonHble naHHbIe AJ pa3IMYHbIX BApUAHTOB MpuBeneHbl B Ta0u. [1.1.3.

OTHOCHUTEINIBHO NIOJIyYEHHOTO 3HAYEHUSI CIENIAaTh BBIBOJ.
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Puec. 13. K sagaue 3

3amaua 4



YenoBek  mpuKOCHyJcs K  ¢a3HOMy  TpoBoay B TpexdazHoi
YEeTBHIPEXIPOBOJAHON CETH C 3a3€MJICHHOW HEWUTpalibl0o BO BpeMs 3aMbIKaHUS
npyroit dasel Ha 3eminto (puc. 14). Onpenenuts Tok yepe3 Teno yenoBeka (Ih) u
HanpspkeHue npukocHoBeHust (Ump), eciii M3BECTHO: (a3HOE HAIPSKEHUE CETU
(Ud), conpoTtunienue temna yenoeka (Rh), conporusienne 3a3emiieHus HeUTpanu
(r0), conpoTHBIICHHE W3OJIALUMU MPOBOJOB (Ta; IB; IC, TH), EMKOCTH IPOBOJIOB
orHocutenbHo 3emiid (CA; CB; CC, CH), compoTHBJIEHHE 3aMbIKaHUs (13M),
COMPOTHUBJICHUS T0J1a U 00YBH (IT1; 100).

VcxomHble TaHHbBIE )T Pa3InIHBIX BAPUAHTOB MpUBEACHBI B Ta0I. I1.1.4.

OTHOCHTENIBHO TIOJYYeHHOTO 3HaUYeHMsI ToKa [h cienaTs BEIBO.
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Puc. 14. K zanaue 4

3amauya 5

YenoBek MPUKOCHYINCS K (pa3HOMY MPOBOAY B Tpex(a3zHOH TpeXIpOBOIHOM
CEeTH C U30JUPOBaHHOW HelTpasnbto (puc. 15). OmnpenenuTs TOK dYepe3 Teso
yenoBeka (Ih) u wmampsbkenune mpukocHoBeHusi (Ump), eciu u3BECTHO: (hpa3HOE
Hanpspkenue cetu (Ud), comporuBinenue tena uvenoBeka (Rh), comporuBienue
u3oJanuu npoBojioB (rA; rB; rC, rH), emkoctn (a3 otHocutenbHo 3emiin (CA;
CB; CC, Cn), compoTuBieHus Moja ¥ o0yBH (ITI; r00).

WcxonHble naHHbIe AJ1 pa3IMYHbIX BApUAHTOB MpuBeieHbl B Ta0u. [1.1.5.

OTHOCUTENBHO MOJTyYeHHOro 3HaueHus Toka lh cnenars BbIBOI.



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 th

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
n30JiIelt ofHO(a3HON ABYXMPOBOJHON CETH, H30JIMPOBAHHON OT 3€MJIM, BO
BpeMs 3aMbIKaHUS APYToOro 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, ecnu u3BecTHO HamnpspkeHue cetd Uc, CONMPOTHUBJICHUS MPOBOJOB JI0
3aMbIKaHWsI Ha 3eMilio rl W r2, COMpOTUBIICHUE 3aMbIKaHUS MPOBOJIA HA 3EMIIIO
3M. [IpuUHATH CONMPOTHBJIEHWE OCHOBAHHUS, a TaKXXe EMKOCTh IPOBOJOB CETH
OTHOCHUTEJILHO 3€MJIM PaBHBIMH HYJIIO.

Wcxonnbie TaHHBIC IS pa3IMUHbIX BApUAHTOB MpUBEIeHBI B Ta0m. 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

Maxkcumansnotii 6an1 3a pacuemuo-zpaguueckyro (KOHmpoJavbHyo) 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»
[Tpodminb«DIeKTPOCHAGKEHHE

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

1. Buasl mnopaxkeHus SJICKTPUUYECKUM TOKOM. DakTOphl, BIMSIONIUE Ha
MCXOJ1 TIOPAXKEHUSI DIIEKTPUUECKUM TOKOM.

2. Knaccudukaiys moMenieHuii 1Mo OmacHOCTH MOPAKSHUS AJICKTPHICCKUM
TokoM. Knaccudukariys ToMeIeHnii 1o XapakTepy OKpyKaromieil cpeibl.

3. BnusHue pexuma HEWTpalld W CONPOTUBICHUS U3OJSAIMU CETH Ha
YCJIOBHUSI DJIEKTPOOE30TaCHOCTH B JIEKTPOYCTAaHOBKAX.

4. HampsbkeHue TPUKOCHOBEHUS W Iara. BelpaBHHBaHWE TMOTEHIIMAIOB
3a3€MJIMTEIICH.

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

6. DnexTpuueckoe pas3lieleHHe CEeTed W KOMIICHCAIUS €MKOCTHBIX TOKOB
3aMbIKaHUS Ha 3€MJIIO.

7. 3amuTa OT TIepeTOKa BBICOKOTO HANpsDKEHUS B IEMb  HU3KOTO
HamnpspbKeHUs. BeipaBHUBaHUE MOTEHIIMAIA OCHOBAHUSI.

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

9. Ha3naueHue U BBITOJHEHHE 3AIIUTHOTO3aHYJICHHUS.

10. HazHauenne ¥  BBIMIOJIHEHWE  3alIUTHOTO  OTKIOUeHus. Y30
pearupymronme Ha HalpsyKeHUE KOpIyca M Ha TOK 3aMblKaHUS Ha KOPILYC
AIEKTPOYCTAHOBKH.

11. Ha3naueHue ¥  BBINIOJHEHUWE  3allUTHOTO  OTKIoueHus. Y30
pearupyronme Ha HalpsKeHUE U TOK HYJIEBOUM MOCIIEI0BATEIbHOCTH.

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 21ekTpoO6e30macHOCTH.

14. Tunbl  peXUMOB  3a3€MJICHHSI HEUTpaJIM  DJIEKTPUUYECKUX  CeTeH.
DJIeKTpUYECKasi CETh | | ¥ yCIOBHS AJIEKTPOOE30MaCHOCTH.

15. Tunbl  peXUMOB  3a3eMJICHUsS] HEUTpadud  DJICKTPUYECKUX  CETeil.



OnexTpuueckas cethb | Ty ycaoBust 37eKTpOOE30MacHOCTH.

16. CraTtuyeckoe 3JIEeKTPUYECTBO 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. OxoHuanue paboTel, cada-nmprueMKa padodero 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 00CTYy)KMBAaHUU KOHACHCATOPHBIX YCTAHOBOK.

32. HaznaueHnne  MOJHHE3AIINUTHI. TpeboBaHnus K BBITIOJHEHUIO
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 nmepBoil MEAUIIMHCKON TTOMOIITY TPU COCTOSTHUN KOMBI.
40. Oka3zaHue TMepBOM MEIUUMHCKOW TOMOIIM MpU  apTEepUATBHOM
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 IIAECKTPOTEXHUKAY
[Tpodmnb«IiekTpocHaAOKEHUEY

3amanue Ha KypCcOBYIO padoTy
(1J151 OYHOTO M 320YHOT0 ¥ 0YHO-320YHOTO OT/IEJIeHUI)
ITo qucourmmae
«QNEeKTPOOE30MaCHOCTh B MICKTPOIHEPTETUKE U IECKTPOTEXHUKEY

1. PaccuwTaTh MOJHHWE3AIUTY. OMNPEACIUTh THIT 3AIIUTHl, €€ 30HY U
napameTpbl. OnpenenuTs BEPOITHOCTh MOPAKEHU 00bEKTa MOJIHUECH.
WcxonHble naHHbIe )1 Pa3IMYHbIX BApUAHTOB MPUBEICHBI B Ta0II. 1

2. Paccumrats 3a3emistomiee ycrpoiictBo (3Y) B anekrpoyctanoBkax (9Y) ¢
n30JaupoBaHHON 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 45 110
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 22 25 40 90




Tabmuma 2

TIH— | Tpynr, |AxB, M| t,m | Bua [Kanm.| HekyccrseHHbIC
g JITT, kM ﬂ; B | P OM"M 3Y | 30Ha | 3a3eMIHTENH,
ff Vs PasMep, My
Ly Ly, B r
1 2 3 4 5 6 7 8 9 10 11
35 Tlecox
1 15 S 24 300 18x8 1 05 | K v
20 Cymecs CransHoit
2 20 - 04 300 15x10| 06 | P 11 yroros: |Tomoca
10 11lebens 0x50x5 40x4
3 =8 3 0.4 200 10x8 | 07 | K [ I |} 54
6 | Cyrnunox
4 5 1 0.4 100 12x10 | 07 P I
5 3 — | 2 |Heruosed) 1510|086 | kK | 1
0.4 50 Kpyrnas Tipy-
35 I'nnua cTanh
6 — 5 .65 40 18x10 | 0,5 P 111 d=12 dT:oz;o
20 | Topp L=5m
7 15 I 063 20 16x8 | 05 K v
10 [Tecox
8 8 2 0,65 800 158 | 08 £ s Cransuoii Mpy
_6 | Cymeen YTONoK :
1 % |~ | 56 | 300 [12x8)07) K | loxeoxe 2%,
3 | Uledenn L=3m
10 - 2 0.65 200 10x9 | 0,7 P I
1 2 3 4 5 6 7 8 9 10 11
Cransuoi Mpy
35 | Cyraunox YTOMOK A
11 25 1 0.23 100 20x 10 | 0,6 K | 60 x 60 x 6 1O
d=12
L=3m
20 |YepHosem
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 [¥x] 20 12x6 | 0,6 P 1 O 25u
3 [Mecox
15 2 —_ 023 800 10x10 | 0,7 K v
20 Cynecs
16 — 10 04 300 15x12( 07 [ P v
10 li{eGens CransHoi
17 4 5 X 200 16x10| 06 | K Il yromot |Tosoca
6 | Cyrnunok TSxT5x8| 40 x4
18 5 — 0.4 100 10x8 | 0,5 P I =3u
3 |Yepnosem
19 — 2,5 04 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 v I:gr
6 Ilecox d=15 2
22 Rl 2 0.65 300 16=x10| 0,7 P W | irwss d=12
3 cymecs
23 1 2 0.65 200 12x8 | 0,6 | K 1
10 | mcGens Kpyrnas
24 5 5 0,23 200 15x12 | 05 P 1 Ly T
_6 | Cyrnunok d=16 |40x4
25 3 3 023 100 12x10| 05 | K 1 ¥

Makcumanvnolit 6ann 3a pacuemno-cpaguueckyo paoomy cocmaensem 100,
Munumanvholii 6ann 60.
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