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Ilepeuenv Komnemenyuit u UHOUKAMOPOB OOCMUNCEHUA KOMNEMEHYUIL C YKA3aHUeM IMAanoe hopmuposanus
6 npoyecce 0C60CHUA OUCUUNTIUHBL

Komnerenums:

[TIK-1Cnocoben pa3pabaThiBaTh OTAENBHBIE pa3elbl MPOEKTAa HAa PA3MMUYHBIX CTAIUAX MPOCKTUPOBAHUS CHUCTEMBI JJIEKTPOCHAOXKEHUSA U
oG OpPMIIATh TEXHHYECKYIO JTOKYMEHTAIHIO:

[1K-1.13HaeT OCHOBHBIE HOPMBI, TIPABUJIA U TIOJIOKEHUS, UCIIONIb3yeMbIe MPH MPOCKTUPOBAHUH CHUCTEMBI 3JIEKTPOCHA0KEHUS;, KIIACCU(PUKALIHIO,
KOHCTPYKIIUU, TEXHUICCKHIE XapaKTEPUCTUKN 000PYIOBAHUS CUCTEMBI 3JIEKTPOCHA0KCHHUS

[TIK-1.2YMeeT mpoBOAUTH TEXHUKO-SKOHOMHUYECKYIO OIICHKY pa3pabOTaHHON CHCTEMBbI 3JEKTPOCHAOKEHHUS; HCIOIb30BaTh TEOPETHUYECKUE
3HAHUS Ha TIPAKTHKE MPU MPOSKTUPOBAHUN CUCTEMBI JJIEKTPOCHA0KCHHUS

[1K-1.3Bnageer 6a30BbIMU 3HAHHSIMH B OOJACTH CHCTEM D3JIEKTPOCHAOXKECHHUS, HABBIKAMHU HCIIOJIb30BAHHUS OCHOBHBIX METOJOB pacyera s
MIPOSKTUPOBAHMS CHCTEM 3JICKTPOCHAOKCHUS.

[T1K-4 CnocobeH pyKOBOAHUTH CTPYKTYPHBIM MOpa3AeICHHEM 110 TEXHUIECKOMY OOCITY)KMBAaHHUIO M PEMOHTY TpaHC(HOPMATOPHBIX MOJICTAHITNHA U
pacripeeTeIbHBIX TYHKTOB

[1K-4.1. 3HaeT OCHOBHBIC MPUHIMIBI 0€30MacHON PabOTHl B CTPYKTYpPHOM TMOIPA3ACICHUN MO TEXHUYECKOMY OOCTYKUBAHUIO U PEMOHTY
TpaHC(HOPMATOPHBIX MTOJACTAHITUN M PACTIPEICITUTEIHPHBIX TYHKTOB

[1K-4.2 . YMmeeT olleHUBaTh NMPAKTUYECKYIO) BO3MOXKHOCTh 0€30MacHOT0 HMCMOJIB30BaHUS AJIEKTPOOOOPYIOBAHMS B TUTIOBBIX MPOU3BOICTBEHHBIX
YCIIOBUSIX

[1K-4.3. Bnanmeer HaBbIKAMH HCIOJB30BAHUS COBPEMEHHBIX METOJOB M CPEACTB KOHTPOJS 32 HOPMAIBbHON paboTOH 31eKTPOOOOpYHAOBaHUS
TpaHC(HOPMATOPHBIX IMOACTAHIINN M PACTIPEICITUTEIBHBIX ITYHKTOB.

[TK-5 Cnioco6eH BBITOMHATE pa0OTHI 110 YPHEPTETUIECKOMY 00CIIEIOBAaHUIO O00PYIOBAHUS NIEKTPOTEXHUUECKUX CHCTEM

[1K-5.1. 3naeT ocHOBHOE 000py10BaHHE 0OBEKTOB TPO(PECCHOHAILHON ACATEIHHOCTH, €r0 MapaMeTPhl U XapaKTEPUCTUKH, PEKUMBI paOOTHI;

[IK-5.2 .YMmeer npuMeHATh TEOPETHUUECKHUE U MPAKTUIECKHE METOMbI OMpEACNICHUSI OCHOBHBIX MMapaMeTPOB JEKTPOOOOPYAOBAHUS U PEKHMOB
PpaboThI ANEKTPOTEXHUUECKUX CUCTEM

[TK-5.3. Bnageer MeTojamMu OIpeIe]IeHIsI OCHOBHBIX IMapaMeTPOB IEKTPOOOOPYIOBAHUS U PEKUMOB paOOTHI NIEKTPOIHEPTETUIECKIX CUCTEM.



J1st OYHOTO OTACTACHUS

HNuauxaTopst JTtanbl GOpMUPOBAHNS B PoLiecce OCBOECHHS THCIMILIHHBI

JOCTHKEHHSI Jlexuun IpakTHYecKHne JlaGopaTopHubie KypcoBoii npoext Haumenosanue

KOMIIeTeHIIHH 3aHSATHS 3aHATHS (pa6Gota) OUEHOUHO020 cpedcmea

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

paboTa/3a4eT ¢ OICHKOM

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

paboTa/3a4eT ¢ OIEHKOM

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

paboTa/3avyeT ¢ OIEeHKOM

11K-4.1 Tema 1-13 Tema 3-8, Tema 10, - Tema 7, Tema 13 PacuetHo-Tpaduueckas
Tema 12 pabota/KypcoBas

paboTa/3ader ¢ OLIeHKON

1K-4.2 Tema 1-13 Tema 3-8, Tema 10, - Tema 7, Tema 13 PacuerHO-Tpaduueckas
Tema 12 pabota/KypcoBas

paboTa/3a4yeT ¢ OIEeHKOM

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

paboTa/3a4eT ¢ OICHKOM

IIK-5.1 Tema 1-13 Tema 3-8, Tema 10, - Tema 7, Tema 13 Pacuetno-rpaduueckas
Tema 12 pabota/Kypcosast

paboTa/3a4eT ¢ OIEHKOM

I1IK-5.2 Tema 1-13 Tema 3-8, Tema 10, - Tema 7, Tema 13 PacuerHo-Tpaduueckas
Tema 12 pabota/KypcoBas

paboTa/3avyeT C OIEeHKOM

IIK-5.3 Tema 1-13 Tema 3-8, Tema 10, - Tema 7, Tema 13 PacuetHo-Tpaduueckas
Tema 12 pabota/KypcoBas

paboTa/3a4eT ¢ OICHKOM




JJIs 3A0YHOTO OTACACHUS

HNuaukaropsl
JOCTHKEHHUS
KOMIIETEHIINH

Tanbl (l)OpMI/IPOBaHI/IH B Ipouecce 0OCBOCHUSA TUCHUIIINHBI

Jleknun

IMpakTnyeckmne
3aHATHS

JlabGopaTtopHbie
3aHATHUS

KypcoBoii npoekT
(pab6ora)

Haumenosanue
OUEeHOUHO020 cCpedcmea

[K-1.1

Tema 1-3

Tema 6-8

Tema 7, Tema 13

Kontponbhas
pabora/KypcoBas
paboTa/3a4er ¢ OLIeHKON

I1K-1.2

Tema 1-3

Tema 6-8

Tema 7, Tema 13

Kontposbnas
pabota/KypcoBas
paboTa/3avyeT C OIEeHKOM

IK-1.3

Tema 1-3

Tema 6-8

Tema 7, Tema 13

KoHntposbHas
paborta/KypcoBas
paboTa/3a4yeT ¢ OICHKOM

[1K-4.1

Tema 1-3

Tema 6-8

Tema 7, Tema 13

KonTponbhas
pabota/Kypcoast
paboTa/3a4eT ¢ OIEHKON

I1K-4.2

Tema 1-3

Tema 6-8

Tema 7, Tema 13

KoHntpoinbnas
pabota/KypcoBas
paboTa/3a4eT ¢ OICHKOM

[K-4.3

Tema 1-3

Tema 6-8

Tema 7, Tema 13

KonTponbHas
pabota/KypcoBas
paboTa/3ader ¢ OLleHKON

I1K-5.1

Tema 1-3

Tema 6-8

Tema 7, Tema 13

KonTponbnas
pabota/KypcoBast
paboTa/3a4yeT ¢ OIEeHKOU

I1K-5.2

Tema 1-3

Tema 6-8

Tema 7, Tema 13

Konrpoinbnas
paborta/KypcoBas
paboTa/3a4eT ¢ OICHKOM

[IK-5.3

Tema 1-3

Tema 6-8

Tema 7, Tema 13

KonTponbhas
pabora/KypcoBas
paboTa/3a4er ¢ OLIEHKON




JIJIS 0YHO-3309YHOT0 OTIACIICHHUS

HNuauxaTopst JTtanbl GOpMUPOBAHNS B Npoliecce 0CBOCHHS THCIMILIHHBI

JOCTHKEHHSI Jlexuun IpakTHYecKHne JlaGopaTopHubie KypcoBoii npoext Haumenosanue

KOMIIeTeHIIHH 3aHSATHS 3aHATHS (pa6Gota) OUEHOUHO020 cpedcmea

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

paboTa/3a4eT ¢ OICHKOM

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

paboTa/3a4eT ¢ OIEHKOM

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

paboTa/3avyeT ¢ OIEeHKOM

11K-4.1 Tema 1-13 Tema 3-8, Tema 10, - Tema 7, Tema 13 PacuetHo-Tpaduueckas
Tema 12 pabota/KypcoBas

paboTa/3ader ¢ OLIeHKON

1K-4.2 Tema 1-13 Tema 3-8, Tema 10, - Tema 7, Tema 13 PacuerHO-Tpaduueckas
Tema 12 pabota/KypcoBas

paboTa/3a4yeT ¢ OIEeHKOM

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

paboTa/3a4eT ¢ OICHKOM

IIK-5.1 Tema 1-13 Tema 3-8, Tema 10, - Tema 7, Tema 13 Pacuetno-rpaduueckas
Tema 12 pabota/Kypcosast

paboTa/3a4eT ¢ OIEHKOM

I1IK-5.2 Tema 1-13 Tema 3-8, Tema 10, - Tema 7, Tema 13 PacuerHo-Tpaduueckas
Tema 12 pabota/KypcoBas

paboTa/3avyeT C OIEeHKOM

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

Tema 12

pabota/KypcoBas
paboTa/3a4eT ¢ OICHKOM




Ilepeuenv oyenounvix cpeocme no oucuuniune (MooyJo)

JJI9 OYHOTO OTAEIEHUSI

OueHoYHBbIE CPEACTBA Koua-Bo Min, 6a/L10B Max, 6aa10B
PacuetrHo-rpadguueckas 1 36 60
pabota
3auer ¢ OLEHKON 1 24 40
Hroro: 60 100

JIi1g 3a09HOT0 OTIIEIEHUS

OueHoYHbIE CPEACTBA KoJg-Bo Min, 6aJi10B Max, 6aj110B
KontponbHas padota 1 36 60
3ader ¢ OIeHKOU 1 24 40
Hroro: 60 100

J{11s 0O9YHO0-3a0YHOT'0 OTAEJICHUS

OueHoYHbIE CPEACTBA Koua-Bo Min, 6aj110B Max, 6aa10B
Pacuetrno-rpaduueckas
pag 1 36 60
pabota
3ayer ¢ OLEHKOH 1 24 40
Hroro: 60 100
JI1s1 O4HOI'0, 320YHOI'0 M OYHO-3a00YHOT'0 OTACICHUN
OnenoyHblie .
1 Koa-Bo Min, 6aaioB Max, 6ajioB
cpeacTBa
Kypcosast pabota 1 60 100




Illkana ouenueanusn

Mudposoe
BbIpa:KeHHue

Boipa:xenue B
oajIax:

CaoBecHoe
BBIpajKeHHe

Kputepun onleHKH HHIUKATOPOB JOCTHKEHHA NMPHU (hopMe KOHTPOJIA:

JK3aMeH / 3a4eT ¢ OLeHKOMH

3avger

5

87-100

OTiIuyHO
(3auTeHO)

OrleHKa «OTJIHYHO» BBICTABISCTCA CTYAEHTY, €CJIH TEOPETHUYECKOE
coJiep>kaHhe Kypca OCBOCHO TMOJHOCTBIO, 0€3 MpoOemoB; MCcUYepIbIBAIOIIE,
MOCJIC/IOBATENIbHO, YETKO W JIOTHYECKH CTPOHHO H3JaraeT Marepuar,
CBOOOJIHO CIIPaBISIETCS C 3ajjayaMy, BOMPOCAMH W JAPYTHMH BHIAMH
MPUMEHEHHUST 3HAHUI, UCMONB3yeT B OTBETE JOMOJHHUTEIBHBIA MaTepHal
BCC MPECAYCMOTPCHHBLIC HpOFpaMMOﬁ 3aJaHusl BBIIIOJIHCHBI, KA4€CTBO HX
BBIIIOJIHEHUA OILICEHCHO YHCIOM 6aJ'IJ'IOB, 6HI/I3KI/IM K MaKCUMaJIbHOMY;
aHAMM3UPYET TOJIYYCHHBIC PE3YJIbTAThl, MPOSBISET CAMOCTOSATEILHOCTh
MIPY BBIMTOJHEHUH 3aJTaHUN

74 - 86

Xopo1io
(3auTeHo)

OneHka «XOpOIIO» BBICTABISETCS CTYAEHTY, €CIH TEOPETHYECKOe
coJiep)kaHUE Kypca OCBOCHO IIONHOCTBIO, HEOOXOAWMBIE MpPaKTHUECKUE
KOMIICTCHIIMK B OCHOBHOM C(OPMHPOBAHBI, BCE MPEIYCMOTPCHHBIC
mporpaMMoii  oO0y4deHHsT y4deOHble 3aJaHWS BBIIOJHEHBI, KAdeCTBO WX
BBITIOJTHEHHS [IOCTaTOYHO BBICOKOE. CTYAEHT TBEpAO 3HAET MaTepual,
rPaMOTHO U MO CYIIECTBY H3JAraeT €ro, He JOMycKas CYIIECCTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIPOC.

60 - 73

Y noBnersopu
TEILHO
(3auTeHo)

OueHkKa  «yJOBICTBOPUTENBHO»  BBICTABISETCS  CTYICHTY,  €CIH
TEOPEeTUYECKOe COJepKaHHE Kypca OCBOCHO YAaCTHYHO, HO MPOOENsl He
HOCSAT CYIIECTBEHHOT'O XapakTepa, OOJBLIIMHCTBO MPEAYCMOTPEHHBIX
HpOrpaMMOH 3a/IaHNH BBIITOJIHEHO, HO B HUX UMEIOTCSI OIIHOKH, TIPH OTBETE
Ha MOCTaBJICHHBIH BONPOC CTYIEHT AOITYCKAaeT HETOYHOCTH, HEOCTATOYHO
MpaBUWIbHBIE (OPMYTUPOBKH, HAONIONAIOTCS HApYIIEHHUs] JIOTMYeCKOit
MOCJIEJ0BAaTEILHOCTH B M3JIOKEHHH IPOTPAMMHOT0 MaTepHara.

Orenka

«3a4YTCHO»

BBICTABJIACTCA

CTYACHTY, €CJIM OTBEThI Ha BOIIPOCHI IIO
TEMaM OUCHHUIIIIMHBI ITOCJICOO0BATCIIbHEI,

JIOTUYCCKHU

HC3HAUUTCIIBHBIC HCI0YCTHI
KakK
BbIBOJA4,

CTYJICHTA,

CaMOCTOATCIIBHOTO

OIIMOKY | TIp

H3JI0KCHBI,

TaKHe

JIOTTYCKAIOTCS
B OTBETE
OTCYTCTBHE
pedeBbie

Hwxe 60

Heynosnersop
UTEIBHO
(He3auTeHo)

OneHka «HEYAOBIETBOPUTEIBHO» BBICTABISAETCS CTYAECHTY, €CIIM OH HE
3HACT 3HAYUTENBHOM YacTH MPOrpaMMHOIO Marepuana, JOIyCKaeT
CYIIECTBEHHbIC OIIMOKH, HEYBEPEHHO, C OONBIIUMH 3aTPyJHCHUSMH
BBIMOJIHSCT — TpakTH4Yeckue paboThl, HEOOXOAWMBIE  MPAKTUYECKHUE
KOMIIETCHIMH HE CQOPMUPOBAHBI, OOJBLIIMHCTBO HNPEAYCMOTPEHHBIX
nporpaMMoii 00ydeHHsl yueOHBIX 3aJaHWi HE BBIIOJIHEHO, KaueCTBO HX
BBITTOJIHEHHSI OLIEHEHO YHMCIIOM OaJJIOB, OM3KHM K MUHUMAILHOMY

Orenka
CTYIIEHTY,

€Clin

«HE 3a4TEHO»
CTYIEHT

BBICTABJIACTCA
HC 3HACT

OCHOBHBIX ITOHATHU TEMBI JUCHUIIIINHBI,
HC OTBCYACT Ha JOIOJHUTCIBHBIC U
HaBOJAIIHEC BOIIPOCHI MTPEIIOAaBATCIIA.




KpaTkas xapakTepucTHKA OLIEHOYHBIX CPeCTBA

No HanmeHoBaHue IIpencrasienue
I /;[ OII€HOYHOI0 KpaTtkas xapakTepucTiHKa OLEHOYHOT0 CPeACTBA OII€HOYHOI0
cpeacrsa cpeacrsa B gpoHae
1 2 3 4
. Kommnekr
CpencTBo NpoBEpKH YMEHUM IPUMEHSITh
Kontponbnast KOHTPOJIBHBIX
MOJIyYCHHBIC 3HAHUS JJI PEIICHUS 3a]1a4 .
1 pabota 3aJlaHuil 110
ONPEIETICHHOr0 THIIA 110 TEME WM pa3lieny.
BapUaHTaM
PacueTHo CpencTBo NpOBEPKA YMEHUN TPUMEHSTh Kommnekr 3amanmii
MOJIyYEHHBIE 3HAHUS 10 3apaHee ONpeeIeHHOM JUTS BBITIOJTHEHUS
2 rpadudeckas .
aGoTa METOAMKE JUTs pEIISHUs 3a/1a4 WIH 3aJaHui 110 pacyeTHo-
P MOJYJIIO WM TUCHMILUIMHE B LIEJIOM. rpaduyeckoil paboTsI
KoHeuHbIil IpoAyKT, MOTy4yaeMblil B pe3yibTaTe
TJIAHUPOBAHMSI M BBITIOJTHEHUST KOMILJIEKCA YICOHBIX
Y UCCJEeI0BATENbCKUX 3aAanuil. [lo3BosIeT OeHnTh
YMEHHE 00YJarOIINXCSl CAMOCTOSITEITEHO
KOHCTPYHMPOBATh CBOU 3HaHUS B Ipoliecce peuieHust | Tembl rpynmnoBbIX
MpoeKT MPaKTUYECKHX 33/1a4 U TPOoOJIeM, OPUCHTUPOBATHCS B u/unu
p MH(OPMAIIMOHHOM MIPOCTPAHCTBE U YPOBEHD WHIUBUYAJIbHBIX
MIPOEKTOB.

c(hOpMUPOBAHHOCTH aHATUTHICCKUX
HCCIIEI0OBATENBCKUX HABBIKOB, HABBIKOB

MPAKTUYCCKOr'0o U TBOPUYCCKOI'0 MBIIIJICHUS. MoxeTt

00yJaronmxcs.

BBIIIOJHATECA B MHAUBUAYAJIbHOM HOPAAKE U I'PYIIIbL




MuHucTepcTBO HaAyKH U BhIcIIero oopazoBanus Poccuiickoit denepanuun

HuwxHekaMCKU XUMHUKO-TEXHOJIOTMYECKUM (MHCTUTYT) peaepaibHOTO
rocyJapCTBEHHOTO OIO/I)KETHOTO 00pa30BaATENBLHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHuUs
«KazaHckuit HalMOHAIBHBINA UCCIIEA0BATENLCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Dakynrbmem uHGOPMAYUOHHBIX MEXHONOULL
Kagheopa snexmpomexnuxu u snepeoobecneuenuss npeonpusmuii

Hampasnenue noaroroBku 13.03.02«3AEKTPOIHEPTETHKA U DIEKTPOTEXHUKA
[Tpoduns/IIporpamma «IJIeKTPOCHAOKEHUE

PacuetHo-rpajdmueckas padora
M0 TUCHUIUTUHE«DIEKTPOOE30MACHOCTD B AJIEKTPOIHEPTETUKE U DIEKTPOTEXHUKE
(U1 OYHOTO U OYHO-3A0YHOTO OTICIICHHIA)
KoMiuiekT 3aganuid 1Jisi KOHTPOJIbHOM padoThI
10 JUCIUIUINHE«INEKTPOOE30IIaCHOCTD B AIEKTPOIHEPIETUKE U INEKTPOTEXHUKE»
(11 3a0YHOTO OT/ICJICHUS)

3anaya 1

Brraucnure moimHOE COMPOTUBIICHUE Tela YeloBeka Zh (¢ y4eTOM aKTUBHOM |
E€MKOCTHOM  COCTaBIISIOIINX), PYKOBOJCTBYSCH OSKBHUBAJCHTHBIMH CXEMaMH
MOJIHOTO conpoTtuieHus (puc. 11, a, 0).

R; R,
Zn RE Loy | Rn-
— 33— — o
I —
C, C.

a) o)

Puc. 11. K sanaue |

N3BeCTHO yJenbHOE CONPOTUBICHUE pP3; TOJIIMHA CJIOS SIUAEpPMHUCA B
MeCTax MPUJIIOKEHUSI K Ty YeJoBeKa METAUIMYECKUX AJIEKTPOoAoB d; IIIomiajb
MIPUKOCHOBEHUS KaXJIOTO M3 DJICKTPOJOB K TEIy YeJIOBEKa S; NUAJICKTPUUECKAS
MPOHULIAEMOCTh AnuAepMuca € = 150; conmpoTUBIICHUE BHYTPEHHUX TKAaHEH Tena
yesoBeka RB; yactora nmpuiaokeHHOTO HanpspKeHus f.

Hcxonnpie maHHbIC 71 pa3IMYHBIX BAPHAHTOB MpuBeAcHBI B Ta0. I1.1.1

3amaua 2



YenoBek okazalicss B moJie pactekaHuss Toka (puc. 12). Omnpenenutsb
BO3MOXXHbIE HAMNpPSDKEHUsI MPUKOCHOBEHUS W 1ara, €clid HU3BECTHBI: TOK
3ambikaHus Ha 3emito (I3); dopma 3azemmuTenss W €ro pasMmephl; YIEIbHOE
CONPOTUBJICHUE TPYHTA P; PACCTOSTHUE OT 3a3€MJIUTENS IO YETIOBEKa X.

Hcxoanbie naHHbIC AJI pa3IWYHbIX BapHaHTOB mpuBejeHbl B Ta0d. [1.1.2 u B
tabm. 11.2.1, I1.2.2.

OTHOCUTENBHO TMOJYYEHHBIX HAMPSIKEHUN MPUKOCHOBEHUS U IIara ceaTh

BBIBOJI.
I 3

I'Il

Puc. 12. K sanaue 2

3amaua 3

YenoBek  mpuKOCHyJACS K  (a3HOMy  mpoBoay B TpexdaszHoii
YEeTBHIPEXMPOBOJAHON CETU C 3a3eMJICHHOW HelTpanbio (puc. 13). Onpenenuth
ToK uepe3 Teno uenoBeka (lh) u wampspkenwe mnpukocHoBenus (Unp) ecnu
u3BecTHO: (asHoe HampspkeHue cet (Ud); conmpoTuBiIEHHE Tella 4YeloBeKa
(Rh); compotuBienne 3a3emiieHus Heutpanu (r0), CONMPOTHBICHUS H3OJISAIUH
npoBoioB (rA; rBrC, ru), eMkocTu mpoBozoB oTHOcuTenbHO 3emiu (CA; CB; CC,
CH), conpoTHUBJIEHUE 3aMbIKaHUs (13M), CONPOTUBJIEHUS 10J1a U 00yBH (IT1; r00).

WcxonHble naHHbIE ) pa3IMYHbIX BApUAHTOB NpUBeaAeHbI B Ta0. I1.1.3.

OTHOCHUTENIBHO NOJIyYEeHHOTO 3HAYEHUSI CIENaTh BBIBO/.
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Pue. 13, K sagave 3

3anava 4

YenoBeKk  NpPUKOCHYJACS K  (a3HOMy  mOpoBoay B TpexdasHoii
YETBIPEXITPOBOAHON CETH C 3a3€MJICHHOM HEUTPAIBI0 BO BpPEMS 3aMbIKAHUS
npyroit ¢da3el Ha 3eminto (puc. 14). Onpenenuts Tok uepes Teno yenoneka (Ih) u
HanpspkeHue npukocHoBeHus (Ump), ecnu u3BecTHO: (Pa3HOE HAMPSIKEHHE CETH
(Ud), conporusnenue tena yenoeka (Rh), conporuBiienue 3a3emiieHus HeUTpaiu
(r0), conpoTHBIICHHE H3OJIALUU TMPOBOJOB (Ta; IB; IC, TH), EMKOCTH IPOBOJOB
orHocutenbHO 3emiH (CA; CB; CC, CH), compoTuBIEHHUE 3aMbIKaHUS (13M),
COTPOTHUBJICHUS T0J1a U 00yBH (T11; 100).

Wcxonuble naHHbIe )1 pa3TUYHBIX BApUAHTOB MpUBeaeHBI B Ta0. [1.1.4.

OTHOCUTENBHO MOTYyYeHHOTo 3HaueHus Toka [h caenares BbIBOI.
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Puc. 14, K zanaue 4

3amava 5

YenoBek MpUKOCHYJCS K (a3HOMY MPOBOAY B Tpex(azHOH TpeXIpOBOIHOM
CEeTH C HW30JUPOBAHHOW HeWTpanbio (puc. 15). OmpenenuTs TOK uepe3 TeIo
yenoBeka (Ih) m nHanpsbkenue npukocHoBenus (Ump), eciau u3BecTHO: ¢azHoe
Hanpsokenue cetu (Ud), comporuBnenne tena denoBeka (Rh), comporuBienue



n3oJsauu mpoBojioB (rA; rB; rC, rH), emxoctu (a3 orHocurenbHo 3emin (CA;
CB; CC, CH), conpoTtuBieHusi moia u o0yBH (I ro0).
HcxonHbie TaHHBIE U1 pa3IMYHBIX BAPUAHTOB IpHBeeHbI B Ta0. 11.1.5.
OTHOCHUTENBHO TIOJTyYeHHOTO 3HaYeHHs Toka [h cienats BRIBOSL.
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Puc. 15. K sanauqe 5

3aada 6.

YenoBek MpUKOCHYJCS K (asHOMY IPOBOAY B Tpex(azHOW TpeXIpOBOHOM
CEeTH C M30JUPOBaHHOM HelTpabto (puc. 16). OnpenenuTs TOK 4Yepe3 Telo
yenoBeka (Ih) m nHampsbkenue npukocHoBenus (Ump), eciam u3BecTHO: ¢aszHoe
Hanpspkeane cetd (Ud), comporuBinenune tema demoBeka (Rh), compormBneHus
u3ossiuu mpoBoaoB (rA; rB; rC), emxoctu da3 ornocutensHo 3emin (CA; CB;
CC), conpoTuBIieHUE 3aMbIKaHUS (I3M), COMPOTUBIICHUS TI0JIa U 00yBH (T11; 100).

Ncxoanbie nanHbie 7151 pa3IMyHbIX BAPUAHTOB MpUBEACHBI B Ta0. [1.1.6.

OTHOCHUTENBHO MOTYUYeHHOTr0 3HaueHust Toka lh cienate BeIBOI.
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Puc. 16. K 3anaue 6



3agaya 7

Croa Ha 3emiie, YEJOBEK MPUKOCHYJICS K OAHOMY W3 IPOBOJOB
onHO(ha3HOW ABYXIIPOBOJHON CETH, W30JMPOBAHHONW OT 3€MJIM B HOPMAJILHOM
pexume ee pabotsl (puc. 17).
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Puc. 17. K sanaue 7

Onpenenuth TOK uepe3 Teno udenoBeka |h u HampspkeHHe MPUKOCHOBEHUS
Unp, ecnu u3BecTHO HampsipkeHue cetu Uc, cOnpOTHUBIIEHUS MPOBOAOB rl u 12,
conpoTuBieHue Tena yenoBeka Rh. [IpunsaTh compoTuBieHne OCHOBaHUSA, a TAaKKe
€MKOCTb IPOBOJIOB CETH OTHOCUTEIBHO 3EMJIM PABHBIMU HYJIIO.

Hcxonubie maHHbBIe )T PAa3TUIHBIX BAPUAHTOB MpuBeaeHBI B Ta0I. [1.1.7.

OTHOCHUTENBHO TIOJTyYeHHOTO 3HaYeHHs Toka [h cienats BRIBOSL.

3amada 8.

Cros Ha 3emiie, YEJIOBEK NPUKOCHYJICA K MPOBOAY C HEMOBPEKIACHHOMN
M30JIsIKMe oHO(a3HON JABYXMPOBOJHON CETH, M30JMPOBAHHON OT 3€MJIM, BO
BpeMsl 3aMbIKaHUs JIPYTOro MpoBojia Ha 3emito (puc. 18).
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Puc. 18, K sagaue 8



Omnpenenuth TOK yepe3 Teno yenoBeka lh u HampshkeHHEe NMPUKOCHOBEHMS
Unp, eciii  u3BecTHO HanpsbkeHue cetu Uc, CONpOTHBIEHHUS IPOBOAOB 10
3aMbIKaHUS Ha 3eMJIIO Il M 12, CONPOTUBIIEHUE 3aMbIKAHMS MPOBOAA HA 3E€MIIIO
3M. [IpUHATH CONPOTUBIEHUE OCHOBAHUSA, & TAKXKE E€MKOCTh IPOBOJOB CETH
OTHOCUTEJILHO 3€MJIM PABHBIMH HYJIIO.

WcxonHble naHHbIe )1 pa3IMYHbIX BapUAHTOB NpuBeaeHbI B Ta0m. [1.1.7.

OTHOCUTENBHO NOTYYEHHOTo 3HaueHus Toka [h caenares BBIBOLI.

Tabmuua I1.1.1
Hexoanee nannsie € sagaue |

Bap:ZuTa Pae Om- M d, MM s, oM’ R.. Om f. T
1 800 0,18 2 400 50
2 850 0,20 3 450 50
3 900 0,22 4 500 50
4 950 0,24 5 550 50
5 1000 0,26 O 600 50
6 1050 0,28 7 650 50
7 1100 0,30 8 700 50
8 800 0,32 9 750 50
9 850 0,30 10 BOO 50
10 900 0,28 11 B30 50
11 950 0,26 12 900 50
12 1000 0,24 13 950 50
13 1050 0,22 14 1000 50
14 1100 0,20 15 1050 400
15 800 0,18 16 1100 400
16 850 0,32 17 400 400
17 900 0,30 18 450 400
18 950 0,28 19 500 400
19 1000 0,26 20 550 400
20 1050 0,24 2 600 400
21 1100 0,22 3 650 400
22 800 0,20 4 700 400
23 850 0,18 5 750 400
24 900 0,20 (1 E00 400
25 950 0,22 7 B50 400




Hexoanme nanneie K zagade 2

Tatmuua [1.1.2

Mo Paamepr sazemnuTens
- LA | Tpymr | Xom Tun

Baph ! pY ! 3A3EMITHTENA 1, m d, m [, n
anTa
1 11 4 l 0,01
2 13 [Mmunaa 5 2 0,02
3 14 6 3 0,03
4 15 7 Crepanenoi 4 0,04
3 1 2 ¥ MOBESPXHOCTH 5 0,05 —_—
[{] 17 o FEMITH 4 0,06

Hecox 007
7 10 10 2 ’

0,08

8 9 11 l 0,09
9 8 12 15 0,10
10 e 13 16 0,15
11 5 Cynecok 14 MpoTasennsri 17 0,20
12 0 15 CTEPHEL 18 0,25
13 7 Ia Ha MOBEPKHOCTH 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 l
18 2 g 2
19 18 | Topd 7 3
20 17 (& Kpyrosas nnactuna 4
21 16 5 HA MOBEPXHOCTH — — 5
22 15 4 TEMITH f
23 14 3 7

Uepnozen
24 13 2 8
25 12 1 l




Tatnuuma I1.1.3
Hexoansle gannsie K sajgade 3

Ne

B U, Ry, Tow | Taw | Taw | Tew | Taw | Caw | Cue | Ce, Cun | Tus | T
2::: B Onm [ Om KO | KOM | KOs KO8 [ e [ v | v | med k0w kOm
Ta

1 220 0 1500 (10 10| 12 [ 11 | 13 | 0,030 (0035|0030 | 0,031 - 1
20220 1400 (1012 | 10 13 11 0032 (00350031 0030 - | 3
300220 le00 (1015 | 14 | 16 17 0,040 (0041 (0040 | 0,045 — | 4
4 220 1700 (10| 18 | 19 | 17 | 16 | 0,045 (0043|0044 | 0,039 | — 5
5 220 ) 1R0OD [ 1O 14 [ 15 | 16 | 13 (0,038 |0,039|0,042 | 0035 - | 6
6220 ) 1900 (10 21 | 19 | 18 | 17 | 0,060 (0058 | 0061 | 0,057 | - 7
T 220 ) 2000 | 10| 32 | 31 | 30 21 (0,070 )0,072| 0,069 | 0070 - | -
B | 220 | 1300 [1O[ 18 [ 17 | 19 | 16 (0,065 007100730066 3 -
9 127 0 1200 (4 | 16| 14 15 13 (0,040 (0,043 (0,042 | 0,041 | 4 | -~
| 127 ) 1100 | 4 [ 13 ] 12 | 14 | 11 | 0,035 0,035 0,035 (0036 5 -
11 127 0 1000 (4 (11 | 12 14 | 10 [004] (00420043 | 0,040 2 | —
12 [ 127 | 1400 | 4 [ 13| 17 | 14 | 15 | 0,045 10,047 | 0,048 | 0,044 | 1 -
13 | 127 | 1600 | 4 [ 16 | 14 | 17 | 10 [0,037 0,039 0,038 | 0036 - | -
14 | 127 | 1500 | 4 [ 17 | 15 | I8 | 13 |0,038 10,042 | 0,040 | 0,041 [ - | -
15 [ 127 | 1150 | 4 [ I8 | 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
I8 | 220 | 1750 | 10| 16 | 19 | 17 | 15 |0,043 |0,039] 0,037 | 0040 11 | -
19 | 220 | 1650 | 10| 20 | 17 | 18 | 17 |0,O38 |0,036) 0,039 (0040 - 7
2000220 0 1550 (10 13 [ 14 |15 | 12 (0.04] |0,040( 0,043 | 0039 5 -
21 | 220 | 1450 (1O 10 | 10| 10 |11 {0,051 |0,050| 0,050 0051 & | -
22 | 220 | 1BS0 (1O 12 | 12 | 12 | 12 (0,052 )|0,052| 0,052 | 0052 4 | 2
23 | 220 | 1950 (1O 13 [ 13 | 13 | 13 [0.055)|0,055|0,055|0055( 2 | 3
24 | 127 Q00 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




Tabtnuma I1.1.4
Hexoanele ganpnie k zagaue 4

N

B Ugo | To, | Ry | Ty |ty | Few | T | Caw | Cu, | Coo | Cuo | Tue | Tatis | o
E_::: B | On| Ows |[wOs |00 | k08| k08 | s | s | aedr | sl | kO 100 Om
Ta

1 127 ) 10 1100 10 ) 12 | 11 13 | 0030 003500300031 3 | — |18
2 127 10 1000 12 ) 10 | 13 | 11 | 0,032 (0035(0,031 0,030 4 | - |19
3 127 10| 1155 ) 13 | 15 | 14 | 16 | 0,059 (00570056 0,058 | 5 1|21
4 127010 ) 1200 10 ) 10| 1 | 11 | 0050 (0050|0050 0051 7 | 2 |22
5 127 10 | 1250 13 | 13 | 13 | 13 [ 0055 (0055(0055 /0,055 | &8 | — | 23
b 127110 | 1300 16 | 19 | 17 | 15 | 0043 (0030|0037 0040 7 | — | 17
T 2200 4 | 1350 20 [ 17 ) I& | 17 | O038 |0036 (0,039 0040 | & | 3 | I8
8 2200 4 (1400 13 [ 14 ) 15 | 12 | 0,041 |O040 (0043 0039 4 | 4 | 16
9 2200 4 (1450 ( 19 [ 20 ) 1& | 1T | 0038 |0043 (0,037 0040 | — | 4 | 14
10 [ 220 ) 4 (1500 18 | 19 | 17 | 16 | 0,039 (0040 (0051|0045 | — | 5 |15
11 127 4 | 1325 18 | 17 | 16 | 14 [ 0052 (0049 (0050 0051 - | 7 |13
12 (127 4 (1650 13 |17 | 14 | 15 | 0045 (0047|0048 | 0044 | — | 6 |12
13 (127 4 (1700 15 | 14 | 16 | 17 [ 0040 (0041 (0040|0045 | - | & | 11
14 | 220 10 | 1450 18 | 19 | 17 | 16 [ 0045 (0,043 (0044 0039 - | — | 9
15 [ 220 10| 1550 14 | 15 | 16 | 13 | 0038 (00390042 0,035 - | — | 10
16 | 220 101500 21 | 19 [ L& | 17 | 0,060 (0058|0061 | 0057 — | 9| 8
17 127 ) 10 1600 31 | 30 | 32 | 27 | 0,070 (0,072 0,069 0,070 1 217
18 [ 127 4 (1700 18 |17 [ 19 | 16 | 0065 (007100730066 3 | 3| 5
19 [ 127 4 (1450 16 | 14 | 15 | 13 (0040 (0043 (00420041 | 5 | 3 |24
20 01270 4 (1100 13 | 12 | 14 | 11 [ 0035 (0,036 (0,035 0,036 | T | 4 |25
20 12704 (1150 13 17 | 14 | 15 [ 0045 (0047 (0048 | 0044 | & | 2 | 27
22 1127 4 (1200 16 | 14 | U7 | 1O [ 0037 (0039 (0,038 0,036 | 4 | — | Bl
23 2200 4 | 1BDO | 17 | 15| 1& | 13 [ 0038 (0042 (0040|0041 | 2 | — |32
24 2200 4 1900 18 | 17 | 16 | 14 [ 0052 (0040 (0050 0050 | B | — |43
25 2200 4 | 1850 19 | I8 | 1T | 20 (0047 (0051 (0053|0046 | @ | — | 34




Tatmuuall.1.5
Hexoanwe npannnie k sagaue 3

Ko Ug. R T T, I, C. Cg, Ce, T, Tedis
papuanta | B Om | kOm | k0w | kOm | mxd | urdr MEd | 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 2200 | 1300 15 | 16 | 15 |0.035] 0,038 | 0.035 - -
4 220 | 1350 14 | 14 | 14 | 0030 0030 | 0.030 2 -
5 2200 | 1400 15 | 15 15 - - - 2 3
& 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 | 0710 0,069 | 0,073 - -
14 2200 | 1550 1T | 16 | 18 | 0058 0,055 | 0.059 - -
15 220 | 1600 | 16 | 16 | 16 | 0.040 | 0040 | 0.040 3 1
16 2200 | 1650 1T | I8 | 17 | 0063 0,064 | 0.063 - -
17 220 | 1700 - - = 0,400 0400 | 0400 3 2
18 220 | 1750 20 | 20 | 20 - - - 1 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 Q00 [ 1T | 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 | 0051 0,053 | 0,053 - -
24 127 750 18 | 18 | I8 - - - 1 2
25 220 | 1600 | - - - 0,043 | 0430 | 0430 | 15 | 25




Tabmuua [1.1.6
Hexonnwme nannuie € sagaue 6

Ne Up, | Boe gy | Ta. | ™8, | o, | Ca, Ce, | Cc. T | Toge
BapuHanta| B Om Opg | KOm [ kKOs | kOn| med | med | med kOwm | KOm
1 127 | 900 100 19 [ 17 | 17 | 0,047 | 0,051 |0D,053 - 1
2 127 | 850 91 | 18 [ 17 | 16 | 0,052 | 0,049 |D.050 2
3 127 | 800 87 | 17 [ 15 | 18 | 0,038 | 0,042 |0.040 -~ I
4 127 | 750 78 | 16 | 14 | 17 | 0,037 | 0,042 |0D,040 -~ 3
5 127 | 750 67 | 13 | 17 | 14 | 0,045 | 0,047 | 0,048 2
& 127 | 650 55 | 13 | 12 | 14 | 0,035 | 0,036 |0,035 |
7 127 | 600 47 0 10 [ 12 | 11 | 0,030 | 0,035 |0.030 - 3
8 220 | 950 49 11 1o | 13 0,032 0,035 0031 3 -
9 220 | 1000 81 | 13 [ 15 | 14 0,059 | 0,057 |0.056 2 -
10 220 | 1050 71| 11 10 | 10| 0,051 0,050 0,050 1 -
11 220 | 1100 69 | 16 | 14 | 15 | 0,040 | 0,043 (D042 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 0061 3 -
15 127 | 1300 37 | 14 [ 15 | 16 | 0038 | 0,039 0042 2 -
16 127 [ 1250 35 | 18 [ 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 | 0040 | 0,041 |0D,040 4
19 127 (1o 29 ) 18 [ 17 | 16 | 0,052 | 0,049 | 0,050 - 3
20 127 | 1050 25 | 18 | 18 | 17 | 0,039 | 0,040 |0D,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 (0043 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 K sagadam 7 o 8

TaGmuua I1.1.7

BHP::.;IITE U.B Ry, Om ri, KOM ra, KOm Fanas M
l 127 GO0 6l 10 100
2 127 650 50 20 an
3 127 700 40 30 80
1 127 750 30 ) =0
5 127 800 20 50 60
6 127 B30 10 (] S0
7 220 900 10 0 40
) 220 950 20 50 a0
Q 220 1000 30 40 20
L0 220 1050 40 30 10
11 220 1100 50 20 0
12 220 1150 60 10 10
13 IR0 1 200 10 (] 20
14 B0 1150 20 50 a0
L5 IR0 1 100 30 40 40
16 B0 1050 40 30 50
17 180 1000 50 20 60
[ IR0 950 6l 10 70
19 660 900 5 &0 80

20 (i) B30 10 50 QM
21 B0 800 20 40 100
22 Gia0) T30 30 30 110
23 B0 700 40 20 120
24 B0 650 50 10 130
25 (i) GO0 6l 5 100




Tatnnuoa [1.1.8

Hexoanwe ganneie K 3agade 9

Mpfium U. B RnOw | L.om | S,mm®| AL m | r,Om | P, xBr
| 127 1500 50 4 20 8 0.6
2 127 1400 60 4 25 8 Il
3 127 1300 70 6 30 8 2.2
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
8 220 800 120 16 40 4 17.0
9 220 900 130 25 30 4 22.0
10 220 1000 120 25 35 4 30,0
I 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 R0 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 1.5
22 127 800 90 6 25 8 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

Makcumanvnelit 6ann1 3a pacuemuo-cpagpuueckyro (KoHmpojvHyw) padomy
cocmaensem 60, munumanvuviit 6ann 36.



MuHucTepcTBO HayKH U BhIcIIero oopazoBanus Poccuiickoit denepanuu

HuxnHexkaMCKkuil XUMUKO-TEXHOJIOTHYECKUIM (MHCTUTYT) (eepaibHOTO
rocyJapCTBEHHOTO OIOIKETHOTO 00pa30BATENBLHOTO YUPEKACHUS
BBICIIET0 00Opa3oBaHus
«Ka3zaHckuil HallMOHAJIBHBINA UCCIIEOBATENBLCKUNA TEXHOIOITMUECKUN YHUBEPCUTET

Dakynbmem UHGOPMAYUOHHBIX MEXHOI0UL
Kagheopa snexmpomexnuxu u snepeoobecneuenuss npeonpusmuii

Hamnpasnenune noaroroBku 13.03.02«3IEKTPOIHEPTIETHKA B DISKTPOTSXHUKAY)
[Tpodmnb«DIeKTpOCcHAOKECHIE

Bomnpocsl k 3a4eTy ¢ OLEHKOMI
IIo nucnunaune
«IEKTPOOE30MACHOCTh B DJICKTPOIHEPTETUKE U IICKTPOTEXHUKEY

1. Buabsl mopaxkeHHs] SJIEKTPUYECKUM TOKOM. DakTophl, BIMSIONIME Ha
UCXO/JI TOPAXKEHUS AIEKTPUUECKUM TOKOM.

2. Knaccudukamnusi moMenieHui mo OmacHOCTU MOPAKEHUS AJIEKTPUUIESCKUM
tokoM. Knaccudukanmsi moMenieHui 1o XapakTepy OKPYKaroIIeh cpepl.

3. BnusHme pexunma HEWTpalii W CONPOTHUBIICHHS] HW3OJSAIMA CETH Ha
YCJIOBUS 3JIEKTPOOE30MACHOCTH B AJIEKTPOYCTAHOBKAX.

4. HampshbkeHue TPUKOCHOBEHUS W Iara. BrlpaBHHBaHHE TOTCHIIMAIOB
3a3€MJIATEIIEH.

5. MBossiiust 2NEKTPOYCTAaHOBOK W €€ KOHTPOJib. [IpuMeHeHue wmanbix
HaIPSKECHUH.

6. DnexTpuueckoe paszieleHHe CeTeld W KOMIEHCAIUsi €MKOCTHBIX TOKOB
3aMbIKaHHS Ha 3eMJIIO.

/. 3amura OT TMepeToKa BBICOKOTO HAMpPSKEHUS B LEMb HU3KOTO
HarpsHKeHUs. BeipaBHUBaHKE MTOTEHI[MATIA OCHOBAHUS.

8. HasnaueHue 1 BBITIOJIHEHHE 3AIUTHOTO 3a3€MJICHUSI.

9. HasnaueHue ¥ BHITIOJIHCHHE 3aIIUTHOTO3aHYJICHHUS.

10. Haznauenue ®  BBIMIOJIHEHHWE  3alIUTHOTO  OTKiIOueHHMsI. Y30
pearupymroime Ha HamnpsKeHUE KOpIyca M Ha TOK 3aMbIKAHUST Ha KOPIYC
AIEKTPOYCTAHOBKH.

11. HazHaueHue W  BBIMIOJIHEHWE  3alIUTHOTO  OTKItoueHus. Y30
pearupymolue Ha HalpsoKeHUE M TOK HYJIEBOM MOCIEI0BATEIbHOCTH.

12. Tunbl  peXKUMOB  3a3€MJICHUS HEUTpaJid  DJIEKTPUYECKUX  CeTeH.
Onektpuueckas ceth T N-C u ycrmoBus 351eKTpo0e30macHOCTH.

13. Tunbl  peXKUMOB  3a3eMJICHUS HEUTpaJid  DJIEKTPUYECKUX  CETeH.
Onextpudeckas cetb TN-SuTN-C-S, ycrnoBus 351eKTpo6e30macHOCTH.

14. Tunibl  pexUMOB  3a3€MJICHUS  HEWTpadu  dDJIEKTPUUYECKUX  CETEil.
OnexTpuyeckas ceTh | I U YCIOBHS 31EKTPOOE30MaCHOCTH.

15. Tunsl  peXUMOB  3a3€MJICHUSI HEUTpaJIM  DJIEKTPUYECKHUX  CETeH.



Onextpudeckas cetb | Tu ycnoBus 31eKTpoOe30macHOCTH.

16. CtaTudeckoe 3JIEeKTPUYECTBO U MEPHI OOPHOBI C HUM.

17. 3amuTa OT 3AEKTPOMATHUTHBIX MOJIEN TPOMBIIIJIEHHON YaCTOTHI.

18. TpeGoBaHusi K TepcOHATy OOCITYXHBAIOLIEMY 3JEKTPOYCTAHOBKH.
OOydeHue epcoHaa nMpaBuiIaM TEXHUKH 0€30MaCHOCTH

19. OcMOTp 27IEKTPOYCTAHOBOK M MEPEKITIOYCHUS B DIEKTPHUUECKHUX CXeMax.
Kareropuu paboT B AEHCTBYIONINX IEKTPOYCTAHOBKAX.

20. Hapsin u ero odpopmiienue. [lopsigok Beiiaun Hapsaa.

21. Jlomyck 1o Hapsay, Haa30p U ohopMIIEHHE MTEPEPHIBOB B padoTe.

22. OxoHyaHue paboThl, cava-mprueMKa paboyero Mecrta, 3aKpbITHE Hapsa.

23. OTKIII0OYEHHWE YCTAaHOBKM C TIPOBEICHHEM Mep, MPEIOTBPAIIAIOIINX
OIIMOOYHYIO TMOJavy HAIpsIKEHUs K MeCTy paOoThl. BrIBelIMBaHHE TUIAKaTOB U
orpaxkJieHrue pabodero mecra.

24. TIpoBepka OTCYTCTBUS HAMIPSHKCHUS, HAIOKEHUE U CHATHE 3a3CMIICHHSI.

25. Ilpon3BoaCTBO PabOT MO TPENOTBPAIICHUIO aBapHil W JMKBHIAINHA WX
MTOCJIEICTBUU.

26. Knaccudukarus u KOHCTPYKITUS 3alTUTHBIX CPEJICTB.

27. KOoHTpOJIb 32 COCTOSTHHEM W UCTIBITAHUE CPEJICTB 3allHTHI.

28. Mephbl 6€30m1acCHOCTH MPU 00CITYKUBAaHUHU TpaHC(HOPMATOPOB.

29. Mepnbl 6€3011acHOCTH TTPU 00CITYKUBAHUU AJICKTPOABUTATENCH.

30. Mepsl 6e30nmacHOCTH MpU 00CTY>)KMBAaHUU KOMMYTAITMOHHBIX allapaToB.

31. Mepsl 6e30macHOCTH MPU 00CTYKMBAaHUU KOHACHCATOPHBIX YCTAHOBOK.

32. Haznauenue MOJITHUE3AIIUTHI. TpebGoBanus K BBITIOJTHEHUIO
MOJITHUE3AIINTHI 3JaHUN U COOpyX eHU |kaTeropuu.

33. Haznauenue MOJTHHE3AIUTHI. TpebGoBanus K  BBITIOJHEHUIO
MOJIHME3AIIUTHI 3JaHui U coopy:keHuil |lkareropun.

34. Ha3znauenue MOJTHUE3AITUTHI. TpeboBanust K BBIIIOJHEHUIO

MOJIHME3AIIUThI 31aHui U coopy:kenuii |llkareropun.
35. Haznauenue mosHue3amuThl. KOHCTPYKIIMM MOJTHUEOTBO/IOB.
36. OcBOOOXKIEHNUE YeTTOBEKa OT JIEUCTBUS DJIEKTPUUECKOTO TOKA.
37. Oxa3zaHue mepBoi MEIUIIMHCKOM MMOMOIIY Ha MECTE MPOUCIIIECTBUS.
38. Okazanue nepBoii MEIUIIMHCKOM MMOMOIIY TTPH BHE3AITHOW CMEPTH.
39. Okazanue nepBoi MEIMITMHCKOM MTOMOIIU MPH COCTOSTHUHA KOMBI.
40. Okazanue TeEpBOM  MEIMIIMHCKOM TIOMOINM IIPH  apTepHaJIbHOM
KPOBOTEUYEHUHU.
41. Okazanue nepBoi MEAUIIMHCKOW MOMOIIY TP PAaHEHUH KOHEYHOCTEM.
42. Oka3aHue TepBOi MEAUITMHCKON TTOMOIIY TTPH TEPMUYECKHUX 0KOTaX.
43. Oxa3zaHue MepBoi MEAUITMHCKOMN TTOMOIIH IMPU 0OMOPOKE.
44, Oxa3zaHue nepBoil MEAUIMHCKON MOMOILHU IPY TPABME TJ1a3.

Makcumanvuolii 6ai1n1 K 3auemy ¢ oueHkoil cocmasisiem 40, MUHUMATbHDLIL
oann 24.



MuHucTepcTBO HayKH U BhIcIIero oopazoBanus Poccuiickoit denepanuu

HuxnHexkaMCKkuil XUMUKO-TEXHOJIOTHYECKUIM (MHCTUTYT) (eepaibHOTO
rocyJapCTBEHHOTO OIOIKETHOTO 00pa30BATENBLHOTO YUPEKACHUS
BBICIIET0 00Opa3oBaHus
«Ka3zaHckuil HallMOHAJIBHBIN UCCIIE0BATENBCKUNA TEXHOIOTMUECKUN YHUBEPCUTET

Dakynbmem UHGOPMAYUOHHBIX MEXHOI0UL
Kagheopa snexmpomexnuxu u snepeoobecneuenuss npeonpusmuii

Hanpasnenue noarotoBku 13.03.02«3AEKTpOIHEPTETUKA U DACKTPOTEXHUKAY
[Tpodmnb«DeKTpocHAOKECHIE

3amaHue Ha KYpCOBYIO padoTy
(SIS OYHOT0, OYHO-320YHOI0 U 320YHOI0 OT/AeJIeHHUIA)
ITo nucuunaune
«2OneKTp0o0E€3011aCHOCTD B DJIEKTPOIHEPIETUKE M DIEKTPOTEXHUKEY

1. Paccunmrarh MOJHHE3AIUTY. OINPEACIUTHh THUIl 3alIUTHI, €€ 30Hy W
napameTpbl. OnpenenuTh BEPOITHOCTh MOPAKEHUS 00bEKTa MOJTHUCH.
WcxomHble naHHbIe A Pa3TUYHBIX BAPUAHTOB MPUBEICHBI B TAOII. |

2. Paccuutath 3a3emirstoriee ycTpoiicto (3Y) B anekTpoycraHoBkax (3Y) ¢
n3oJmpoBaHHou HeuTpanbio (MH):

— ONpEeNeNuTh pPACUETHBI TOK 3aMblkaHus Ha 3emino  {13) 151
conpotusierue 3Y (R3);

—  OIpeJeIuTh PacCYeTHOE COMPOTUBIICHUE TPYHTA (Pp);

—  BBIOPATH AJICKTPOJIBI M pACCUYUTATh UX CONIPOTHUBIICHHUE;

— YTOYHUTH YUCJIO BEPTUKAIBHBIX JEKTPOIOB U pa3MECTUTh UX Ha IJIaHE.
VcxoHbIe TaHHbBIE )T Pa3TUYHBIX BAPUAHTOB MPUBEICHBI B TA0JI.2



Tabmauma 1

Bapwaut| Tem m'z | Joma figy Bom iy, ™ 2, M Lom d, M | fep, wiron
1 2 3 4 3 5] 7 ] 9 10
| 1C A 20 15 40 — — — 110
2 2C b 20 20 50 50 50 &0 100
3 2C A 20 20 30 30 di — 20
4 IT b 15 - 32 — 40 i 30
3 2T A 15 — 32 12 20 40
f 2T b 15 — 32 22 25 30 o0
7 1C B 20 L5 40 e — — B0
2 2C A 10 12 435 25 50 — 50
g 2C A 10 12 30 30 45 — &l
10 1T A ] - v — E]1] — 70
11 2T b H — 22 27 30 ] 110
12 2T bk B -— 17 17 30 35 70
13 1C A 12 i0 35 — — — 100
I4 2C B 15 15 50 30 i5 — B0
L5 2C b 15 15 30 4 40 — 20
L6 IT A 1] — 27 e 40 — 50
17 2T A [2 — 22 27 35 30
|8 2T |5 |2 — 27 217 35 25 20
19 1C A 23 a0 60 —_ —_ — 40
X0 2C E L& 20 50 40 50 — oo

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 25 40 90




Tabmauma 2

TII— | Tpynr, |AxB M| t,tm | Bua |Kanm.| HekyccrseHubic
g JI2I, kM ﬂ; «B | PrOM- M 3Y | 30Ha | 3a3eMIMTENH,
& Vs Pa3Mep, MM
Ly, Ly, B r
1 2 3 4 5 6 7 8 9 10 11
35 Tecox
1 15 S 2.4 300 18x8 | 0,5 K v
20 Cymecs CransHoit
2 i - 0,4 300 Pel] 65| B W yronok | [loneca
10 lebens 50x50x5| 40 x4
3 =3 3 0.4 200 10x8 | 07 | K L
6 | Cyrnunox
4 5 1 0.4 100 12x10 | 07 P I
5 3 - 3 |Mepnosertl jho 10| 06 | x| @
0.4 50 Kpyrnas lipy
35 I'nnua cTank %
6 — 5 .65 40 18x10 | 0,5 P 111 d=12 d‘l‘:l;o
20 | Topp L=5m
7 8] | 0.65 20 16x8 | 05 K v
10 [Mecox
8 8 2 0,65 800 I5x8 | 06 E l Crantuoi Tipy-
B Cynecn YroaoK
9 6 — 0.65 300 12x8 | 0,7 K I 60 % 60 x 6 dr-ovlcz
3 ebens L=3m
10 — 2 0.65 200 10x9 | 0,7 P 1T
1 2 3 4 5 6 7 8 9 10 11
CransHoi Mpy
35 |Cyraumox YTONOK 2
11 25 1 0.23 100 20x10| 06 | K | 60x60x6 oK
d=12
L=3m
_20 | Yepuosem
12 10 5 023 50 15x12| 0,5 P I
. 10 anna Tpyba
13 10 0,23 40 15x8 | 03 X I cranenas |[Tonoca
6 Topd d=60 |40x4
14 — 6 3] 20 12x6 | 0,6 P W | 2.5m
3 ecox
15 2 — .23 800 1010 | 0,7 K v
20 Cynecs
16 — 10 04 300 15x12 | 0,7 P v
10 [ebenn CranbHod
17 4 5 o 200 | 16%10| 06 | K | I [FO i onoca
6 |Cyrnunok T5xT5x8 40 x4
18 5 — 04 100 10x8 | 0,5 P | A
3 |Yepnosem
19 — 2,5 0.4 50 12x10| 05 K 1
20 I'nuna
20 15 4 0.65 40 18x10| 0,6 P 1
10 Topd Kpyraas
21 9 1 0.65 20 18x8 | 0,7 | K v I.]rgr
6 {lecox d=15 d
e =12
2 4 2 | 56 sop. |16xtw0f o7 | P [ o | o
3| cymees
23 1 2 0,65 300 12x8 | 0,6 K 1
10 mieGeHB Kpyrnas
24 5 5 0.3 200 15x12| 05 P 1 S Nidiba
_ 6 | Cyrmunox d=16 [40x4
25 3 3 023 100 12x10| 0,5 K 1 LK

Maxkcumanvuoiii 6ann 3a pacuemuo-zpaguueckyro pavomy cocmasasem 100,
MUuHuMmanvHolil 6ann 60.



