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Ilepeuens komnemenyuii U UHOUKAMOPOB OOCMUNCEHUA KOMNEMEHUUI C YKA3AHUEM IMAanos popmuposanus
6 npoyecce 0C80eHUsA OUCUUNIUHBL
Komnerenmus:
[TK-1Criocoben pa3pabarbiBaTh OTACIBHBIC Pa3eiibl MPOCKTA HA PA3IMYHBIX CTAIUSAX MPOCKTUPOBAHUS CHCTEMBI YJICKTPOCHAOKEHUS U

0(OPMIIATH TEXHUYECKYIO TOKYMEHTAITHIO.
WNHukaTophl TOCTUKEHUS KOMITETEHIIUN:

[1K-1.13HaeT OCHOBHBIC HOPMBI, TIPABUIJIA U TIOJIOKEHHS, HCTIOJIB3YEMbIE MPU MTPOCKTUPOBAHUH CUCTEMBI DJICKTPOCHAOKEHUS; KIIacCU(DHUKAIIUIO,
KOHCTPYKIIUHU, TEXHUICCKHE XapaKTCPUCTUKN 000PYIOBAHUS CUCTEMBI SJICKTPOCHAOKCHMS,

[IK-1.2YMeeT nmpoBOAUTH TEXHUKO-PKOHOMHYECKYIO OIICHKY pa3pabOTaHHOW CHCTEMbI 3JIEKTPOCHAOKEHHUS; HCIOJIb30BaTh TEOPETHUECKUE
3HAHUS Ha TIPAKTHKE IPU MPOCKTUPOBAHUHU CHCTEMBI 3JICKTPOCHAOKEHUS

[IK-1.3Bnageer 6a30BbIMH 3HAHHMSAMH B OOJIACTH CHCTEM JJICKTPOCHAOXEHHWS, HaBbIKAMHU KCIIOJb30BAaHUS OCHOBHBIX METOJOB pacuera IS
MIPOCKTUPOBAHUS CUCTEM JICKTPOCHAOKEHUS

J1J1s OYHOTO OTIEJICHUS
NuaukaTopsl Jtanbl PopMUPOBAHUA B IPOLIECCE OCBOECHUS M CIUIIITUHbBI

JIOCTHIKEHHSI Jlekuuu IlpakTHyeckune JlaGoparopHubie KypcoBoii npoexT Haumenosanue
KOMIICTCHIUHA 3AHATUSA 3AHATUS (paﬁoTa) OUCHOYHOZ20 cpeocmea

PabGora ¢ KOHTpOJIBHO-
U3MEpPUTEIIbHBIMU
npudopamu 51
CIPaBOYHUKAMHU

PabGora ¢ KOHTpPOJIBHO-

IK-1.1 Paznen 1-13 Paznen 1-13 He npemycmoTpenst He npemycmoTpenst

[K-1.2 Paznen 1-13 Paznen 1-13 He mpenycMoTpeHs! He npexycmotpenpr | M3MEPHTEILHBIMH
npudopamu 51

CIPaBOYHUKAMHU
PabGora ¢ KOHTpOJIBHO-

IK-1.3 Paznmen 1-13 Paznen 1-13 He mpenycMoTpens He npexycmotpenpr | M3MEPHTEILHBIMH
npudopamu 51

CIIpaBOYHUKaAMU




J1s1 3a09YHOTO OTACICHUS

NuauxaTopsl Jrtanbl GOPMUPOBAHMSA B NPoOLecce 0CBOCHHS THCIMILIMHBI Haumenosanie
JAOCTHKEHMS Jlekuuu IIpakTuyeckue JlaGopaTtopHbie KypcoBoii npoekTt
KOMIIETeHIU U 3aHATHS 3aHATHSA (pa6ora) OUEHOUINOZ0 CpeOCmea
PaGora ¢ KOHTpPOIBHO-
U3MEPUTENbHBIMU
[K-1.1 Paznen 1-13 Paznen 1-13 He npenycMoTpensl He npenycMoTpensl npu 61())paMH "
CIPAaBOYHHKAMU
PaGota ¢ KOHTpOJBHO-
IK-1.2 Paszen 1-13 Paznen 1-13 He npexycMoTpeHsl He npenycmorpensr | M3MCPUTCIBHBIMU
npubopamu 51
CIIPAaBOYHHKAMU
PaGota ¢ KOHTpOJIBHO-
[K-1.3 Paszen 1-13 Paznen 1-13 He npeycMoTpeHsl He npenycmorpenst | M3MCPUTCIBHBIMU
npubopamu 51
CIPAaBOYHHKAMU
JL1s1 0O4HO-320YHOT0 OT/AEJICHHUS
Nuauxaropsl Jranbl GOpMUPOBAHMS B Mpolecce OCBOCHHS THCIMILIMHBI Haumenosanie
AOCTHIKEHHU S Jlekumnu IIpakTH4eckune JlabopaTopHble Kypcosoii npoekTt
OUEHOUHO20 cpedcmea
KOMIIETEHI[U U 3aHATUA 3aHATUA (pa6ora)
PabGota ¢ KOHTpOJBHO-
M3MEPHUTEITHHBIMH
IK-1.1 Paznen 1-13 Paznen 1-13 He npemycmoTpenst He npemycmoTpenst HpI/I6I())paMI/I "
CTIPaBOYHUKAMH
PabGota ¢ KOHTpOJBHO-
K-1.2 Pasnen 1-13 Pasnen 1-13 He npeycMoTpeHsI He npemycmorpensr | A3MEPUATCIILHBIMA
npubopamu u
CTIPaBOYHUKAMH
PaGota ¢ KOHTpOIBHO-
IK-1.3 Pasnen 1-13 Pasnen 1-13 He npeycMoTpeHsI He npemycmorpensr | A3MEPUTCILHBIMA
npubopamu u
CIIPaBOYHUKAMHU




Ilepeuenv oyenounvix cpeocme no oucyunaune (Mooyi)

J1sL O4HOTO OTJACICHUS

OueHoYHBbIE CPEACTBA KoJa-Bo Min, 6aJioB Max, 6a/10B
PacuetHo-Tpaduueckas 1 36 60
pabora
DK3aMeH 1 24 40
Uroro: 60 100

J11s1 3a04YHOTO OTACICHHUS

OueHoYHbIE CPEACTBA KoJa-Bo Min, 6aJioB Max, 6a/10B
KontponbHas pabota 1 36 60
DK3aMeH 1 24 40
Wroro: 60 100

J11s. 04HO-3a0YHOI0 OTACIICHUS

OueHo4YHbIE CPeICTBA Kou-Bo Min, 6a/i10B Max, 6a110B
KonrponbHas pabora 1 36 60
DK3aMeH 1 24 40
Hroro: 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
BBIMIOJIHEHHSI 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

«3aYTCHO»
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 MaTepuaja, JOMyCKaeT
CYIIECTBEHHbIC ONIMOKH, HEYBEPEHHO, C OONBIIUMH 3aTPYJHEHUSMU
BBHITIOJIHSIET ~— TIpaKTHUYeCKHe  paboThl, HEOOXOAMMBIE  IMPAKTHYCCKHE
KOMIIETEHIIMK He C(HOPMUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX
porpaMMoii oOydeHusi y4eOHBIX 3aJlaHWi HE BBITIOJHEHO, 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 OLIEHOYHOT 0 Kpartkasi xapakTepucTUKa OLIEHOYHOT'0 CPeACTBA OLIEHOYHOI 0
cpeacrBa cpencrsa B GpoHae
1 2 3 4
N Kommnexr
CpenctBo npoBepKU YMEHUN TPUMEHSTh
KonTponbhas KOHTPOJIbHBIX
MOJTYYCHHBIC 3HAHUS U1l pELICHUS 3a/1a4 .
1 pabora 3aJJaHui 110
OTIpEeICNIEHHOTO TUIIA TI0 TEME UJTU pa3lieiy.
BapHaHTaM
PacueTHO CpenctBo npoBepKU YMEHUN IPUMEHSATh KommuiexT 3aganuii
MOJTyYEHHBIC 3HAHUS T10 3apaHee ONPeIeTICHHOM JUTS] BBITIOJTHEHUS
2 rpaduueckas .
pabora METOJIMKE IS PEIICHUs 3a]1a4 WU 3aJaHUi 110 pacueTHo-

MOIYJIIO UKW AVCHUIIIMHE B LICJIOM.

rpaduueckoil paboThI




MunmcTepcTBO HayKu U BhIcHIero oopasoBanus Poccuiickoit deaepanuu

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
[Tpoduns/ [IporpamMmma «DeKTPOCHAGKEHHE»

PacuerHo-rpajduueckasi padora
1o pucuuiuinae «HaaexxHOCTh AIeKTPOCHA0KEHUS»
(711 OYHOTOOT/ICIICHUS)
KonTpoabnas padora
1o pucuuiuinae «HaaexxHOCTh AIeKTPOCHA0KEHUS»
(17151 OYHO-3204YHOTO OTACJICHUS U 320YHOTO OTJIECJICHU)

3AJJAHHUE 1
1. Onpenenenve HAJSKHOCTU B SHEPTETHUKE.
2. CuHTE3 ONTUMAIBHONU CXEMBI JIJISi CUCTEM JIEKTPOCHAOKEHHSI COOCTBEHHBIX
HYXJ DJIEKTPOCTAHLIUM.
3AJJAYA

3aBoJ] MOJIy4aeT JNEKTPOIHEPTUIO OT OJJHOIO UCTOYHUKA TUTAHUS —
palioHHOM noAcTaHIMU cuctemsl (puc. I11).

[TapameTpsl TOTOKOB OTKA30B (%) ¥ IPEIHAMEPEHHBIX OTKJIFOUCHUH (V)
AJIEMEHTOB CUCTEMBI DJICKTPOCHAOXKEHUS, CPEAHUE BpEMEHA BOCCTAHOBIICHUS (T;) U
JUTUTEILHOCTD MPEHAMEPEHHBIX OTKIIIOUCHUH (7,) mpuBeaeHb! B Tao. 11 1.

OnpenenuTs napaMeTp MOTOKA OTKA30B CUCTEMBI AJIEKTPOCHAOKEHMS,
CpeaHee BpeMs BOCCTAaHOBJICHHS, a TAKKE HEJOOTITYCK JICKTPOIHEPTUH 3a TO/I,
CUHUTasl, UYTO CPEIHSS roJ0Basi MOIITHOCTD 3aBojia P paBHa 3 MBT.

[Ipu pacyeTre NpUHATH, YTO MPEAHAMEPEHHBIE OTKIIOUEHHUS MOCIIEI0BATEIHHO
BKJIFOUEHHBIX 3JIEMEHTOB 1IE€TIeH COBMENIAIOTCS 10 BpeMeHu. Haie:kHOoCTh
HMCTOYHUKOB MUTAHUS HE YUYUTHIBATD.

CUCTEMA B1 ni B2

O+ AR

Puc. N 1. Cxema anekTpocHab>xxeHna 3aBoaa.




Taomuma IT 1.

DaeMeHT B1 JI1 B2
Ao, 1/im ron 0,098 0,021 0,045
1/ron,

| ,xm 18

Tg, u 15 30 15
V, 1/ron 0,3 0,2 0,3
T, a 50 40 50

reac

B1

J12

3AJJAHME 2
1. OCHOBHBIE MOHATHUS HAJIEKHOCTH.
2. AHanmu3 HaJIeXKHOCTH U BBIOOp cxeMbl OPY - 220 kB nipu nmpoekTupoBaHu.
3AJAYA.
3aBOJ OJIYYaeT IEKTPOIHEPTHIO OT TPEX UCTOUHUKOB nuTanus — ['POC n
JBYX pallOHHBIX nojacTaHuuii cucteMsl (puc. I1 2). Kaxxnas nenb MoxeT
MPOITYCTUTH BCIO HEOOXOJUMYIO 3aBOJIY MOILIHOCTb.
[TapameTpbl TOTOKOB OTKA30B (i) U MPETHAMEPEHHBIX OTKIIOYCHUN
(v)311eMEHTOB CUCTEMBI SJICKTPOCHA0KEHUS, CPETHUE BPEMEHA BOCCTAHOBIICHHUSI
(7) ¥ JUTMTETPHOCTD TPETHAMEPCHHBIX OTKIIIOYCHUH (7,) ipuBeieHb! B Ta0.I1 2.
Omnpenenuts napaMeTp MOTOKa OTKA30B CUCTEMBI AIEKTPOCHAOKEHHUS,
CpellHEE BpeMsl BOCCTAaHOBJIEHUS, a TAKXKE HEJTOOTIIYCK 3JIEKTPO3HEPTUU 32 IO/,
CUMTasl, YTO CPEAHSS TOI0Bask MOIIHOCTh 3aBoja P pasHa 40 MBT.
IIpu pacuere NpUHATH, YTO NPEIHAMEPEHHBIE OTKIIFOUEHHUS ITOCIIEN0BATEIBHO
BKJIFOUEHHBIX 3JIEMEHTOB LIETIEH COBMEIAOTCA 110 BpeMeHu. HagexxHocTh
VMCTOYHUKOB MUTAHUS HE YUUTHIBATh.

3ABOJ] ||

B6 CNCTEMA

Puc. N 2. Cxema anekTpocHabXeHuna 3aBoa.

Ta6muma I1 2
DJeMeHT B1 JI1 B2 B3 J12 B4 B5 JI3 B6
Mo,
1/xm rog, 0,099 0,023 0,048 0,137 0,019 0,133 0,055 0,021 0,055
1/ron
| ,xkm 100 50 50
T, u 10 20 10 15 30 15 20 40 20
V, l/ron 04 0,3 0,4 0,4 0,3 0,4 0,4 0,3 0,4
To, 4 60 50 60 80 20 80 70 40 70




3AJIAHUE 3

1. Mepa nanexunoctu. [lokazaTenu HaIeKHOCTH.
2. DxcnepTHO-(PaKTOPHBIN aHAIN3 HAJEKHOCTU CXEM PailOHHBIX MOACTAHIIHM.
3AJJAYA.

3aBOJ OJIYYaET NEKTPOIHEPTHUIO OT IBYX UCTOYHUKOB ITUTAHUS — IBYX
palioHHBIX TojicTaHlui cucteMsl (puc. I1 3). Kaxknas nens MOXXeT NpomyCcTUTh
BCIO HEOOXOJMMYIO 3aBOJ1y MOIIHOCTb.

[TapameTpbl TOTOKOB OTKA30B (i) U MPETHAMEPEHHBIX OTKIIOYCHUN
(v)311eMEHTOB CUCTEMBI SJICKTPOCHA0KEHUS, CPETHUE BPEMEHA BOCCTAHOBIICHHSI
(7s) ¥ IATETBHOCTH MPEHAMEPEHHBIX OTKIIOUCHHH (7,) IpuBeeHBI B Ta0I. 11 3.

Omnpenenuts mapaMeTp MOTOKA OTKA30B CUCTEMBI AIEKTPOCHAOKEHHUS,
CpellHee BpeMs BOCCTaHOBJIEHUS, a TAKKE HETOOTIYCK 3JIEKTPO3HEPTUU 32 IO/,
CUMTAas, YTO CPEIHAS TOJ0Basi MOIIHOCTh 3aBoAa P paBHa 20 MBT.

[Ipu pacyeTre NpUHATH, YTO NPEAHAMEPEHHBIE OTKIIOUEHHS TOCIIEI0BATEIBHO
BKJIFOUEHHBIX 3JIEMEHTOB LIETIEN COBMENIAIOTCS IO BpeMeHU. Haie:kHOCTh
VMCTOYHUKOB MUTAaHUS HE YUYUTHIBATD.

CNCTEMA B1

O—H H—u

3ABO/]
CUCTEMA B3 n2 |
O—HIH—"
Puc. 'l 3. Cxema anekTpocHabxeHuna 3aBoga.

Tabmmma I1 3.
DneMeHT B1 JI1 B2 B3 J2 B4
Ao,
1/xM Tog, 0,096 0,022 0,044 0,133 0,019 0,133
1/ron
| ,xm 50 50
T, 4 10 20 10 15 30 15
V, l/ron 0,2 0,1 0,2 0,2 0,1 0,2
To, u 70 60 70 50 20 50

3AJIAHUE 4

1. C6op 1 06paboTKa cCTaTUCTHYECKOW MHPOpMaIIK 00 OTKa3aX U aBapHsX.
2. Ponw yenoBeueckoro akTopa B 00ecreueHnr HaJeKHOCTU
AIIEKTPOIHEPTETUUECKUX YCTAHOBOK M CHCTEM.
3AJAYA.
3aB0oJ1 MOTyYaeT JIEKTPOIHEPTHIO OT JABYX UCTOYHUKOB MUTAHUS — JIBYX
palioHHBIX ToficTaHIMi cucteMsl (puc. [14). Kaxnas mens MOXeT MpomyCTUTh
BCIO HEOOXOIMMYIO 3aBO/IY MOIITHOCTb.




[TapameTpbl TOTOKOB OTKA30B (i) U MPETHAMEPEHHBIX OTKIFOYEHUN
(v)3]1eMEHTOB CHCTEMBI DJICKTPOCHAOKEHHUS, CPEIHIE BpeMEHA BOCCTaHOBJICHHUS
(7s) ¥ IMTEIBHOCTD MPEIHAMEPEHHBIX OTKIIIOUCHHH (7,) mpuBeaeHbI B Ta0ILIT 4.

OnpenenuTs napaMeTp MOTOKa 0TKA30B CUCTEMBI 3JIEKTPOCHAOKEHHMS,
CpeaHee BpeMsi BOCCTAHOBJICHHUS, @ TAKKE HEJIOOTITYCK AJIEKTPOIHEPTHUH 3a IO/,
CUHUTAasl, UTO CPEIHSSA roJ0Basi MOITHOCTH 3aBojia P paBHa 35 MBT.

[Ipu pacueTe NpUHSTH, YTO IPEAHAMEPEHHBIC OTKIIOUECHUS MOCIIEI0BATEIBHO
BKJIFOUEHHBIX JIEMEHTOB LIETIEN COBMEMIAIOTCA MO BpeMeHu. Haie:kHOCTh
HMCTOYHUKOB MUTAHUS HE YUYUTHIBATD.

CUCTEMA B1 T1 B2
O [ | B3 T2
- O
B6 T4 3ABO/I
CUCTEMA B4 T3 B5 _@_
n2
O—H 1+ O 1
[ L1 |
Puc. T 4. Cxema anekTpocHabxeHns 3aBojaa.
Taomuma I1 4.
DieMeHT B1, B2, B3 T T1, T2 B4, BS, B6 2 T3, T4
Ao 1/km ron 0,083 0,017 0,05 0,089 0021 | 006
1/ron
I K 100 120
Ts, 4 20 40 60 30 50 70
V. 1/ron 0,2 0,1 0,3 0,3 0,2 0,4
To 4 50 40 30 60 40 40
3AJIAHHUE 5

1. Tpodunaktuyeckoe 0OCITYKUBAHUE IIEKTPOOOOPYAOBAHUS.

2. TlorpenrHocTh OLEHKH TOKa3aTeliel HaKHOCTH U 30HA HEOMPEACIICHHOCTH
KPUTEPUEB.

3AJJAYA.

3aBOJ] OJIy4aeT JNEKTPOIHEPTUIO OT IByX UCTOYHUKOB ITUTAHUS — JIBYX
palioHHBIX nojicTanluil cucteMsl (puc. 11 5). Kaxxnas nienb MoxkeT NponycTUTh
BCIO HEOOXOIUMYIO 3aBOJIY MOIIIHOCTb.

[TapameTpbl TOTOKOB OTKA30B (%) U MPETHAMEPEHHBIX OTKIFOYEHUN
(v)371eMEHTOB CHCTEMBI 3JICKTPOCHA0KEHHS, CPEIHUEC BPEMEHA BOCCTAHOBIICHHSI
(7:) ¥ IIMTEIBHOCTH MPEeTHAMEPEHHBIX OTKIIIOYCHHUH (7,) puBeaeHbI B Ta0.I1 5.

OnpenenuTs napaMeTp MOTOKa OTKA30B CUCTEMBI SJIEKTPOCHAOKEHMS,
CpeaHee BpeMs BOCCTAaHOBJICHUS, a TAKKE HEJOOTITYCK DJICKTPOIHEPTUH 3a TO/I,
CUUTAasl, UTO CPEIIHSSA rOA0Bass MOITHOCTH 3aBojia P paBHa 40 MBT.

[Ipu pacyeTe NpUHATD, YTO MPEAHAMEPEHHBIE OTKIIOUEHHS TIOCJIEI0BATEIIHLHO
BKJIFOUEHHBIX DJIEMEHTOB 1IE€TIeH COBMENIAI0TCs 1o BpeMeHu. HanesxxHocTh
VMCTOYHUKOB MIUTAaHUS HE YUYUTHIBATD.



CUCTEMA B1 T1 B2
Z | B3
O—H O

56 3ABO/I

CUCTEMA T2 B5

B4
O—H1—O -

Puc. I 5. Cxema anekTpocHabxeHuns 3aBoga.

Taomuma I1 5.

DeMeHT BI.B2. B3 Tl 7l B4, B5. B6 2 2

Ao 1/xv ron 0,082 0,055 0,020 0,075 0,060 0,022
1/ron

I o 70 50

To 30 60 50 30 70 50

V. Uron 0,25 015 0,35 0,30 0,25 0,35
Ty 4 20 30 50 40 30 80

3AJAHHUE 6

1. Cratuctrueckas Oll€HKa OKa3aTesied HaIE)KHOCTH.

2. TIPOTHO3MPOBAHWE HAJC)KHOCTU U CTPATETHUS MPOPIITAKTHICCKOTO
00CITy>KUBaHUSI BHICOKOBOJIbTHBIX BBIKJIIOUATEIICH.

3AJJAYA.

3aBOJ] OJIyYaeT JNEKTPOIHEPTUIO OT IByX UCTOYHUKOB MTUTAHUS — JIBYX
pailioHHBIX mofcTaHIuii cucteMsl (puc. 11 6). Kaxmas nens MoKeT mpoImyCTUTh
BCIO HEOOXOIUMYIO 3aBOJ1Y MOIIIHOCTb.

[TapameTpsl TOTOKOB OTKA30B (1,) ¥ MPeTHAMEPEHHBIX OTKIIOYCHUI
(v)371eMEHTOB CHCTEMBI 3JICKTPOCHA0KEHHS, CPETHUE BPEMEHA BOCCTAHOBIICHHSI
(7s) ¥ IIUTETBHOCTH MTPETHAMEPEHHBIX OTKITIOYCHUH (7,) ipuBeAcHbI B Ta0.I1 6.

OnpenenuTs napaMeTp MOTOKA OTKA30B CUCTEMBI AJIEKTPOCHAOKEHMS,
CpeaHee BpeMsl BOCCTAHOBJICHHS, @ TAKKE HEJIOOTITYCK AJIEKTPOIHEPTHUH 3a O],
CUUTAsl, UTO CPEMIHSSA rOA0Bas MOIIHOCTH 3aBoja P paBHa 15 MBT.

[Ipu pacdeTe MpUHSTH, YTO TPEAHAMEPEHHBIEC OTKIIOUECHUS MMOCIECI0BATEIBHO
BKJIFOUEHHBIX AJIEMEHTOB LIETIEH COBMENIAIOTCA MO BpeMeHU. Haie:kHOCTh
HMCTOYHUKOB MUTAHUS HE YUYUTHIBATD.

CUCTEMA T1
| 3ABOJI

CUCTEMA T3
By O

Puc. I 6. Cxema anekTpocHabxeHunsi 3aBoaa.




Taomuma I1 6.

DneMeHT T1 T2 JI1 T3 T4 J2
Ao, L/t ron 0,055 0,066 0,022 0,055 0,065 0,021
1/ron
| ,xm 120 150
To, 4 60 50 40 50 40 30
V. ron 0,20 0,22 0,33 0,15 0,20 0,35
To 4 60 70 40 50 60 30

3AJIAHME 7

1. MeTonbl CTATUCTUYECKOTO aHAJIW3a Ha/IeKHOCTH.

2. TlorpemHoCTh OLIEHKH TOKa3aTeliel HaKHOCTH U 30Ha HEOMPEEIICHHOCTH
KPUTEPUEB.

3AJJAYA.

3aBOJ] OJIyYaeT IEKTPOIHEPTUIO OT OJJHOIO UCTOYHUKA MTUTAHUS —
palioHHOM ToACTaHIMU cucTtemsl (puc. I1 7).

[TapameTpbl TOTOKOB OTKA30B (i) U MPETHAMEPEHHBIX OTKIIOYCHUN
(v)3J1eMEHTOB CHCTEMBI 3JICKTPOCHAOKEHUS, CPEAHIE BpEMEHa BOCCTAHOBIICHUS
(7:) ¥ IIMTEIBHOCTH MPETHAMEPEHHBIX OTKIIIOYCHUH (7,) ipuBeAcHbI B Ta0.I1 7.

OnpenenuTs mapamMeTp MOTOKA OTKA30B CUCTEMBI 3JIEKTPOCHAOKEHHUS,
CpeaHee BpeMs BOCCTAHOBJIEHUS, a TAKKE HEJOOTITYCK AJIEKTPOIHEPTHH 32 TO/I,
CUMTAas1, YTO CPEIHAS TO0Basi MOILIHOCTh 3aBoAa P paBHa 2 MBT.

[Ipu pacyeTre NpUHATH, YTO NPEIHAMEPEHHBIE OTKIIOUEHHUS OCIIEI0BATEIILHO
BKJIFOUEHHBIX 3JIEMEHTOB LIETIEH COBMENIAIOTCS 10 BpeMeHU. Haie:kHOCTh
HMCTOYHUKOB MUTAHUS HE YUYUTHIBATD.

CUCTEMA B1 T1 B2 n B3 T2 B4

O+H IO LD H

Puc. N 7. Cxema anekTpocHabxeHnsa 3aBoaa.

Tabomuua I1 7.
DneMeHT B1, B2 T1 JI1 B3, B4 T2
Ao 1/ ron 0,095 0,068 0,015 0,091 0,0
1/ron
| ,xm 50
Ts, 4 40 50 40 30 60
V. 1/ron 0,21 0,25 0,30 0,20 0,18
To 4 40 30 50 50 40

3AJJAHUE 8
1. AHaiN3 IPUYUH OTKA30B.
2. TIOBBIIIICHUE HAJIC)KHOCTH PACTIPEICITUTEILHBIX YCTPOUCTB ¢ 00XOHOU
CUCTEMOU ILIHUH.
3AJAYA.
3aB0oJ1 MOTyYaeT JIEKTPOIHEPTUIO OT OJJTHOTO MUCTOUYHUKA MUTAHUS — PAHOHHON
nojcTaHiuu cuctemsl (puc. I1 8).




[TapameTpbl TOTOKOB OTKA30B (%) U MPETHAMEPEHHBIX OTKIIOUEHUH (V)3JIEMEHTOB
CHUCTEMBI AJICKTPOCHAOKEHUS, CPETHUE BPEeMEHA BOCCTAHOBJICHUS (Tp) U
JUTUTEIBLHOCTD MPEHAMEPEHHBIX OTKJIIOUCHHHM (7,) mpuBeaeHbI B Ta0.11 8.
OnpenenuTs napaMeTp MOTOKa 0TKa30B CUCTEMBI 3JIEKTPOCHAOKEHHUS, CpEeTHEE
BpEMSsI BOCCTAHOBJICHHS, a TAK)KE HEJOOTIYCK JICKTPOIHEPTUHU 32 TOJ1, CUUTAsA, YTO
CpeaHss To/I0Basi MOIIHOCTH 3aBoja P pasHa 1,5 MBT.

[Ipu pacueTe NpUHSTH, YTO IPEIHAMEPEHHBIE OTKIIOUECHUS IMOCIIEI0BATEIIHLHO
BKJIFOUEHHBIX JIEMEHTOB LIETIEN COBMEMIAIOTCA MO BpeMeHu. Haie:kHOCTh
HMCTOYHUKOB MUTAHUS HE YUYUTHIBATD.

CUCTEMA Bl T1 B2 n B3

OO ool

Puc. 1 8. Cxema anekTpocHabxeHus 3aBoaa.

TaoOmuma I1 8.
DieMeHT Bl T1 B2 JI1 B3
Ao 1im rox 0,096 0,056 0,097 0,027 0,094
1/ron
I o 80
To. 40 60 20 38 50
V. lron 0,22 0.25 0,35 0.22 0.27
Ty 40 60 20 50 20

3AJJAHUE 9
1. MeTtoabl CTAaTUCTUYECKOTO KOHTPOJIS KAYECTBA U HAJIC)KHOCTH.
2. 3ajada MpOSKTUPOBAHMS M SKCIUTyaTallud, TpeOyIoue aHamm3a
HaJIe)KHOCTH.

3AJAYA
3aBO/I MOIYYAET FJIECKTPOIHEPTUIO OT OJJHOTO UCTOUYHUKA MUTAHUS — PATOHHON
nojACTaHIUU cucTeMsl (puc. I19).
[TapamMeTpbl TOTOKOB OTKA30B (%) U MPETHAMEPEHHBIX OTKIIOUEHUH (V)3JIEMEHTOB
CUCTEMBI DJIEKTPOCHAOKEHHUS, CPETHIE BPEMEHA BOCCTAHOBIIECHUS (T5) U
JUTUTENIbHOCTh TIPEIHAMEPEHHBIX OTKIItoueHuH (7,) mpuBeneHsl B Ta0.I1 9.
OnpenenuTs mapamMeTp MOTOKA OTKA30B CUCTEMBI JJIEKTPOCHAOXKEHH S, CpETHEE
BpEMsI BOCCTAHOBJICHHS, a TAKKE HEIOOTITYCK JICKTPOIHEPTHH 32 TOJl, CUUTAS, YTO
CpeaHsisi rojioBasi MOIIIHOCTH 3aBoja P pasna 1,2 MBT.
[Tpu pacuere NpUHSTH, YTO MPETHAMEPEHHBIC OTKIIFOUCHHUS MTOCIIEI0BATEIHLHO
BKJIFOUEHHBIX DJIEMEHTOB 1IETIeH COBMENIaloTCs o BpeMeHu. HanesxxHocTh

HCTOYHHKOB ITUTAaHHA HC YUUTHIBATD.
CNCTEMA T1 J11 T2

O—HD— ) 31801

Puc. I 9. Cxema anekTpocHabxeHuns 3aBoaa.




Taomuma I1 9

DaeMeHT T1 JI1 T2

Ao, L/t ron 0,55 0,025 0,065

1/ron

| ,xm 150

Ts, 4 60 40 60

V, 1/ron 0,25 0,21 0,27

To, 4 70 50 70
3AJIAHME 10

1. AHanuTHUYecKu# pacueT HaJSKHOCTH Ha OCHOBE BEPOSITHOCTHBIX MOJIETIEH.
2. CpaBHUTEIBHBIN aHAJIN3 HAJIC)KHOCTH YIIPOIICHHBIX CXEM ITOICTAHIIHMN.
3AJJAYA.

3aB0o/] MOJIYYaeT JIEKTPOIHEPTUIO OT TPEX UCTOUYHUKOB MUTAHUS — PAaHOHHBIX
noAcTaHuuii cuctemsl (puc. I1 10).

[TapamMeTpbl TOTOKOB OTKA30B (i) U MPETHAMEPEHHBIX OTKJIIOYCHUN
(v)3J1eMEHTOB CHCTEMBI 3JICKTPOCHAOKEHUS, CPEAHIE BpEeMEHa BOCCTAHOBIICHUS
(7s) ¥ JUIATENBHOCTD MPEIHAMEPEHHBIX OTKIIOUCHHUH (7,) ipuBeaeHbl B Ta0I.IT 10.

OnpenenuTs mapamMeTp MOTOKA OTKA30B CUCTEMBI 3JIEKTPOCHAOKEHHUS,
CpelHee BpeMs BOCCTAHOBJIEHUS, a TAKKE HEJOOTITYCK 3JIEKTPOIHEPTUH 3a TO/I,
CUMTAas1, YTO CPEIHAS rO0Basi MOIIHOCTh 3aBoAa P paBHa 50 MBT.

[Ipu pacyeTre NpUHATH, YTO NPEIHAMEPEHHBIE OTKIIOUEHHUS OCIIEI0BATEIILHO
BKJIFOUEHHBIX 3JIEMEHTOB LIETIEN COBMEMAIOTCs 10 BpeMeHu. Hane:xxHoCcTh
VMCTOYHUKOB MUTAHUS HE YUYUTHIBATD.

CNCTEMA

O—+O

T6 n3 T5 CUCTEMA

(O OO

3ABO/JT

CUCTEMA

OO+

@
@

Puc. 1 10. Cxema anekTpocHabxeHusi 3aBoaa.

Taomuna I1 10

DJIeMeHT T1, T3 JI1, JI2 T2, T4 T5, T6 JI3
?3;3)2‘“‘ roa 0,66 0,022 0,55 0,61 0,033
| ,xkm 130 110
To. 60 40 50 55 45
V. rox 0,29 0,22 0,28 0,33 0,26
To 70 60 70 70 50




3AJAHMUE 11

1. JIoruko-BepOSITHOCTHBIN pacueT HaJeKHOCTH C TIOMOUIBIO JIepeBa OTKA30B.

2. AHanu3 BIMSHUS OTKa30B YCTPOMCTB PEJICMHOMN 3aIlIUThI HA HAJIEKHOCTh
pacrpenenuTeabHON CETH.

3AJAYA.

3aBOJ MOJIYYa€ET JIEKTPOIHEPTUIO OT TPEX UCTOUHUKOB NMUTAHUSI — PAHOHHBIX
noAcTaHuuii cuctemsl (puc. IT 11).

[TapameTpbl TOTOKOB OTKA30B (i) U MPETHAMEPEHHBIX OTKIIOYEHUN
(v)2J1eMEHTOB CHCTEMBI YJICKTPOCHAOKEHUS, CPEAHIE BpeMeHa BOCCTaHOBIICHUS
(7s) ¥ JIATETBHOCTD MPEIHAMEPEHHBIX OTKIIOUCHHUH (7,) ipuBeeHbI B TaOI.IT 11,

OnpenenuTs mapamMeTp MOTOKA OTKA30B CUCTEMBI 3JIEKTPOCHAOKECHHSI,
CpeaHee BpeMs BOCCTAaHOBJICHHS, a TAKKE HEJOOTITYCK JIEKTPOIHEPTUU 3a TO/I,
CUMUTAasl, UTO CPEIHS rOA0Bast MOIIHOCTH 3aBoja P paBHa 55 MBT.

[Ipu pacyeTre NpUHATH, YTO NPEAHAMEPEHHBIE OTKIIOUEHHS TOCIIEI0BATEIBHO
BKJIFOUEHHBIX 3JIEMEHTOB LIETIEN COBMENIAIOTCS IO BpeMeHU. Haie:kHOCTh

HCTOYHHKOB IIUTAHUA HC YUUTBIBATD.
CUCTEMA T1

O—+DHe

n3 T3 CUCTEMA

swson OO

CUCTEMA T2 nz
O—FHOH
Puc. I 11. Cxema anekTpocHabxeHns 3aBoaa.

Taomuma I 11

JJIEMEHT T1 JI1 T2 J12 T3 JI3
Ao 1M ron 0,5 0,021 0,6 0,025 0,7 0,031
1/ron
I KM 180 170 150
Ts, 1 60 40 65 45 55 50
V. 1/ron 0,31 0,25 0,33 0,24 0,33 0,23
To, 4 66 50 68 50 71 56

3AJIAHUE 12

1. TaGau4YHO-JIOTMYECKUM METOJT U aHAJIU3 HAJIEKHOCTH TJIABHBIX CXEM
AJIEKTPUYECKUX COCITMHCHUU.
2. MeToapl MHOTO-11€J1€BO OIITUMU3ALINH.
3AJJAYA.
3aBOJ] MOJIYyYa€ET JIEKTPOIHEPTUIO OT TPEX UCTOYHUKOB MUTAHUS — PAHOHHBIX
noAcTaHuui cuctemsl (puc. I1 12).
[TapameTpbl TOTOKOB OTKA30B (%) U MPETHAMEPEHHBIX OTKIFOYEHUN
(v)3J1eMEHTOB CHCTEMBI JICKTPOCHAOKEHUS, CPEAHIE BpEMEHa BOCCTAHOBIICHHUS
(7s) ¥ JIMTEIBHOCTD MPEIHAMEPEHHBIX OTKIIOUCHHH (7,) mpuBeaeHbl B Ta0.IT 12.



OnpenenuTs mapamMeTp MOTOKA OTKA30B CUCTEMBI 3JIEKTPOCHAOKECHHSI,
CpeaHee BpeMs BOCCTAaHOBJICHHS, a TAKKE HEJOOTITYCK JICKTPOIHEPTUH 3a TO/I,
CYMTAas, YTO CPEHSSI TOJI0Bass MOIIIHOCTH 3aBoja P paBHa 46 MBT.

[Ipu pacyeTe IpUHATD, YTO MPETHAMEPEHHBIE OTKIIOUCHHS TOCIIEI0BATEIBHO
BKJIFOUEHHBIX DJIEMEHTOB IIETIeH COBMEIIAI0TCs 10 BpeMeHu. HanesxxHocTh
HMCTOYHUKOB MUTAHUS HE YIUTHIBATD.

CUCTEMA T1
O+Ore o
B3 m T3  CUCTEM
w [ 3ABOA —HOHO
CUCTEMA T2

V4

Puc. 1 12. Cxema anekTpocHabxeHus 3aBoAa.

O—+

Tabomuna I1 12

DteMeHT T1, T2 J1, 12 Bl, B2 T3 J13 B3
Ao L/xn ro; 1/ron 0,71 0,022 0,038 0,72 0,018 0,035
| Kk 150 180

Ts, 4 60 30 10 60 30 15
V, 1/rox 0,33 0,3 0,4 0,3 0,3 04
To, u 70 50 60 60 40 80

3AJJAHMUE 13
1. Anroputm pacueTa HaJIe)KHOCTH TJIABHBIX CXEM AJICKTPHUUECKUX

COCIMHEHUM.
2. OCHOBBI ONITUMAJIBHOTO MPOPUIAKTUYECKOTO 00CITYKHUBAHUS.
3AJJAYA.

3aBOJ] OJIy4aeT JNEKTPOIHEPTHUIO OT OJJHOIO UCTOYHUKA MTUTAHUS —
palioHHOM ToAcTaHIU cucTemsl (puc. IT 13).

[TapameTpbl TOTOKOB OTKA30B (i) U MPETHAMEPEHHBIX OTKJIFOYCHUN
(v)3J1eMEHTOB CHCTEMBI 3JICKTPOCHAOKEHUS, CPEAHIE BpEMEHa BOCCTAHOBIICHUS
(75) ¥ IIUTETBHOCTH MTPETHAMEPEHHBIX OTKIIFOYCHUH (7,) ipuBeaeHbI B Tabu.IT 13.

OnpenenuTs napaMeTp MOTOKa 0TKA30B CUCTEMBI AJIEKTPOCHAOKEHMS,
CpeaHee BpeMs BOCCTAaHOBJICHHS, a TAKKE HEJOOTITYCK JICKTPOIHEPTUH 3a TO/I,
CUUTAasl, UTO CPEMIHSSA rOA0Bass MOITHOCTH 3aBoja P paBHa 1,4 MBT.

[Ipu pacyeTe NpUHATH, YTO MPEAHAMEPEHHBIE OTKIIOUCHHUS TIOCJIEI0BATEIIHHO
BKJIFOUEHHBIX 3JIEMEHTOB 1IE€TIeH COBMENIAIOTCS 10 BpeMeHu. Haie:kHOoCTh

HCTOYHHUKOB IIUTAHUA HC YUUTHIBATD.
B2

B3

CUCTEMA Bl m

@
O 1 W on o=
HOA

3ABO/I

Puc. 1 13. Cxema anekTpocHabxeHns 3aBoga.




Taomuma I1 13

DieMeHT Bl JI B2, B3 Tl B4, B5 T2
Ao 1M ron 0,044 0,022 0,026 0,55 0,021 0,62
1/ron
| kM 80
Ty, u 15 30 20 60 15 60
V, 1/roxn 0,4 0,3 0,4 0,35 0,4 0,33
To, 4 40 50 45 60 40 60
3AJIAHME 14
1. OO1mre BOMpOCHl ONTHUMHU3AIMN TEXHUYECKUX PEIICHUN ¢ YIETOM
HaJAeKHOCTH.
2. AHanu3 HaJIeKHOCTH SJIEKTPUUIECKON YaCTH CTAHIIMM.
3ATIAYA.

3aBOJ] OJIy4aeT IEKTPOIHEPTUIO OT OJTHOIO UCTOYHUKA MTUTAHUS —
palioHHOM noAcTaHIMU cuctemsl (puc. I1 14).

[TapameTpbl TOTOKOB OTKA30B (i) U MPETHAMEPEHHBIX OTKIIOYCHUN
(v)3J1eMEHTOB CHCTEMBI 3JICKTPOCHAOKEHUS, CPEAHIE BpEeMEHa BOCCTAHOBIICHUS
(7s) ¥ JIATEIBHOCTD MPEAHAMEPEHHBIX OTKIIIOUCHUH (7,) IPUBEICHBI B Ta0J.14.

OnpenenuTs mapamMeTp MOTOKA OTKA30B CUCTEMBI 3JIEKTPOCHAOKEHHUS,
CpeaHee BpeMs BOCCTAHOBJIEHUS, a TAKKE HEJOOTITYCK JJIEKTPOIHEPTUH 3a TO/I,
CUMTAas1, YTO CPEIHAS TO0Basi MOILIHOCTh 3aBoAa P paBHa 4,1 MBT.

[Ipu pacyeTe NpUHATH, YTO NPEIHAMEPEHHBIE OTKIIOUEHHUS MOCIIEI0BATEIHHO
BKJIFOUEHHBIX 3JIEMEHTOB 1IETIEH COBMENIAIOTCS 10 BpeMeHu. Hane:kHOCTh

HCTOYHHUKOB IITUTAHUA HC YUUTBIBATD.
B1 J11 B2

CUCTEMA T1 B5

@* B3 n2 B4 || 3ABOJ

Puc. N 14. Cxema anekTpocHabXeHuns 3aBoga.

Taomuma I1 14

DJIeMEeHT Bl1, B2 JI1 B3, B4 JI2 T1 B5
Ao Lint ron 0,055 0,025 0,045 0,025 0,52 0,019
1/ron,
| ,xkm 100 100
T, 4 15 35 17 30 50 10
v, 1/roxn 0,4 0,3 0,4 0,3 0,4 0,4
To 4 30 50 30 50 60 60
3AJIAHHUE 15
1. HemapameTpuyeckre OLEHKH HAJEKHOCTH DJIEKTOIHEPTeTUIECKUX
YCTaHOBOK.
2. BriOop cxeMbl arperara 6ecrepeOOnHOTO MUTAHUA.
3AJIAYA.

3aBoJ] OTyYaeT JICKTPOIHEPTHIO OT ABYX NCTOYHHKOB IMUTAHUS — PAalOHHBIX
noAcTaHui cuctemsl (puc. I 15).




[TapameTpbl TOTOKOB OTKA30B (i) U MPETHAMEPEHHBIX OTKIFOYEHUN
(v)311eMEHTOB CHCTEMBI JIEKTPOCHAOKEHUS, CPEAHIE BpEMEHA BOCCTAHOBIICHHUS
(7s) ¥ IMTEIBHOCTD MPEAHAMEPEHHBIX OTKIIOUCHHH (7,) IpUBECHBI B Ta0J.15.

OnpenenuTs napaMeTp MOTOKa 0TKA30B CUCTEMBI 3JIEKTPOCHAOKEHHMS,
CpeaHee BpeMsi BOCCTAHOBJICHHUS, @ TAKKE HEJIOOTITYCK AJIEKTPOIHEPTHUH 3a IO/,
CUHUTAasl, UTO CPEIIHSA rOJ0Bass MOITHOCTH 3aBojia P paBHa 35 MBT.

[Ipu pacdeTe NpUHSTH, YTO IPEAHAMEPEHHBIC OTKIIOUECHUS MOCIIEI0BATEIBHO
BKJIFOUEHHBIX JIEMEHTOB LIETIEN COBMEMIAIOTCA MO BpeMeHu. Haie:kHOCTh
HMCTOYHUKOB MUTAHUS HE YUYUTHIBATD.

B2 TL B3 B7 T3 B8
3ABOJI n B6 CUCTEMA

B9 T4 B10 % D I @

Puc. 1 15. Cxema anekTpocHabxeHns 3aBoga.

CUCTEMA B1 n

Tao6muma I1 15

OnemeHT B1, B6 71 B2, B4, B7, B9 T1,T2 B3,]§15(,)B8, I
Ao 1/km ron 0,095 0,024 0,088 0,55 0,055 0,022
1/ron

I xn 160 140
To q 15 40 10 60 10 30
V, 1/ron 0,4 0,3 0,4 0,5 0,4 0,3
To, u 30 50 30 70 25 45

3AJIAHHUE 16

1. Ananu3 HaeKHOCTU MOACTAHIIMK paclpeieuTeIbHbIX CETEN.
2. MeTosl pacueTa HaIeXKHOCTH DIIEKTPOIHEPTETUIECKIX YCTAaHOBOK.
3AJJAYA.

3aBo/] MOJIy4aeT IEKTPOIHEPTUIO OT JIByX UCTOYHUKOB MUTAHUS — PAOHHBIX
noAcTaHuui cuctemsl (puc. I1 16).

[TapameTpbl TOTOKOB OTKA30B (i) U MPEITHAMEPEHHBIX OTKJIFOYEHUMN
(v)371eMEHTOB CHCTEMBI 3JICKTPOCHA0KEHHS, CPEIHNE BpeMEHa BOCCTAHOBIICHHS
(7:) ¥ IIMTEIBHOCTH MTPEIHAMEPEHHBIX OTKIIOUYECHHUH (7,) mpuBeaeHbl B Tad.I1 16.

OnpenenuTs mapamMeTp MOTOKA OTKA30B CUCTEMBI DJIEKTPOCHAOXKEHHSI,
CpellHEe BpeMsl BOCCTaHOBJIEHUS, a TAKXKE HETOOTIYCK 3JIEKTPO3HEPTUH 32 IO/,
CUMTAas, YTO CPEHAS rOJJ0Bas MOIIIHOCTh 3aBoja P paBHa 44 MBT.

[Ipu pacyeTre NpUHATH, YTO NPEIHAMEPEHHBIE OTKIIOUEHHUSI OCIIEI0BATEIILHO
BKJIFOUEHHBIX 3JIEMEHTOB LieTiel COBMEIIAI0TCS 10 BpeMeHu. HagexxHocthb
HMCTOYHUKOB MUTAHUS HE YUUTHIBATD.




CUCTEMA

B1

B3

m

n2

B2

T1

B4

3ABO/I

T2

B5 n3

B7 na

Puc. I 16. Cxema anekTpocHabxeHusl 3aBoaa.

B6

CUCTEMA

B8

Taomuma I1 16

B1, B3, B5, B2, B4, B6,
DIeMeHT B7 BS T1 T2 JI1, JI3 JI2, JI4
Ao 1/im roz 0,099 0,088 0,50 0,60 0,077 0,091
1/ron
| ,xm 12 13
Tou 10 10 50 50 40 44
V. Uron 0,44 0,45 0.55 0.55 0,42 0,43
To 30 20 70 80 50 60
3AIAHUE 17

1. Tloka3arenwn HaIdCXKHOCTH. Y CII0BHOCTB U HCOIIPCACICHHOCTb OICHKHU
rokKasarejiei HaACKHOCTH.

2. CUHTE3 ONTHUMAJILHON cXeMbl 6 KB 17151 crcTeMbl 31eKTpOCHA0KEeHUs

COOCTBEHHBIX HYX].
3AJTAYA.

3aBO/] OJIy4aeT IEKTPOIHEPTUIO OT OJJHOIO UCTOUYHUKA MTUTAHUS —

palioHHOM noAcTaHIMU cuctemsl (puc. I117).

[TapameTpbl TOTOKOB OTKA30B (i) U MPETHAMEPEHHBIX OTKJIFOYCHUN

(v)3J1eMEHTOB CHCTEMBI 3JICKTPOCHAOKEHUS, CPEAHIE BpEMEHa BOCCTAHOBIICHUS
(7:) ¥ IIUTEIBHOCTH MPETHAMEPEHHBIX OTKIIIOYCHUH (7,) IpUBEACHBI B Ta0.17.
OnpenenuTs mapamMeTp MOTOKA OTKA30B CUCTEMBI AJIEKTPOCHAOKEHHUSI,
CpellHee BpeMs BOCCTAHOBJICHUS, a TAKKE HEIOOTITYCK JIEKTPOIHEPTUH 32 TO/,
CUHUTAasl, UYTO CPEIHSS roJ0Basi MOIITHOCTH 3aBojia P paBHa 8,8 MBT.

[Ipu pacuere NpUHSTH, YTO MPETHAMEPEHHBIE OTKIFOUEHHUS MTOCIIEI0BATEIHHO

BKIFOUYCHHBIX 3JICMCHTOB ueneﬁ COBMCIIAIOTCA 110 BpCMCHH. H&I[G)KHOCTL
HCTOYHHKOB ITUTAHHA HC YUUTLIBATD.

Bl n

B2

CUCTEMA

@7

B4 nz2

T1

B3

a®

B5 T2

B6

Q)

3ABO/JI

Puc. N 17. Cxema anekTpocHabxeHusi 3aBoaa.



Taomuna I1 17

Y Tr— B1.B4 il B2.B5 T1. T2 B3.B6 2
Ao 1M ron 0,093 0,025 0,088 0,55 0,099 0,018
1/ron
| kM 10 10
To 15 30 15 20 10 40
V. ron 0.4 0.3 0.4 05 0.4 0.33
To 30 80 20 70 20 65
3AJIAHHE 18
1. HeHapaMeTpI/IlleCKI/Ie OLCHKHN HAJACKHOCTU SHeKTpOBHepFeTI/I‘{eCKI/IX
YCTaHOBOK.

2. Panp uenoBeueckoro ¢gakropa B 00eCreUeHUN HAACKHOCTH
ANEKTPOIHEPTETUUECKUX YCTAHOBOK.
3AJJAYA.

3aBOJ] OJIy4aeT JIEKTPOIHEPTUIO OT JIByX UCTOYHUKOB MUTAHUS — PAaOHHBIX
noAcTaHuuii cuctemsl (puc. I1 18).

[TapameTpbl TOTOKOB OTKA30B (k) U MPETHAMEPEHHBIX OTKJIIOYCHUN
(v)371eMEHTOB CHCTEMBI 3JICKTPOCHA0KEHUS, CPSTHUEC BPEMEHA BOCCTAHOBIICHHS
(75) ¥ IIMTEIBHOCTH MTPETHAMEPEHHBIX OTKIIIOUYCHHUH (7,) puBeaeHbI B Ta0u.IT 18.

OnpenenuTs mapamMeTp MOTOKA OTKA30B CUCTEMBI AJIEKTPOCHAOXKEHHS,
CpeaHee BpeMs BOCCTAHOBJIEHUS, a TAKKE HEJOOTITYCK 3JIEKTPOIHEPTUH 3a TO/I,
CUHUTAasl, UYTO CPEJIHSS rOA0Basi MOITHOCTH 3aBojia P paBHa 40 MBT.

[Ipu pacyeTre NpUHATH, YTO NPEIHAMEPEHHBIE OTKIIOUEHHUS OCIIEI0BATEIIBHO
BKJIFOUEHHBIX DJIEMEHTOB 1I€TIeH COBMENIAl0TCs o BpeMeHu. Haie:xxHoCTh
HMCTOYHUKOB MUTAHUS HE YUYUTHIBATD.

B1 n B2 T1 B3 B7 T3 B8 n3 B9

CUCTEMA

B4

nz2

RO

B5 T2 B6

O

3ABO/I

KO

B10 T4 B11

na

KO

Puc. I118. cxema anekTpocHabxeHust 3aBoaa.

CMCTEMA

B12

Tao6manma IT 18

nement Bl’g’fi ,BB3£10’ J11,J14 T1,T4 | B%BS Eg’ B7B, | mom T2, T3
Ao 1M ron 0,094 0,022 0,55 0,066 0,017 0,65
1/ron,

| ,xm 7 8

Ts, 4 16 30 40 15 20 50
v, 1/ron 0,44 0,35 0,41 0,43 0,48 0,42
To, d 30 50 40 23 44 55




3AJIAHUE 19

1. Ananu3 u obecrneueHue HaJICKHOCTHU JJICKTPOIHCPICTHICCKHUX YCTAHOBOK H

CHUCTEM.
2. MeToasl MHOTOILIEJIEBOH OIITUMHU3ALINH.
3AJIAYA.

3aBOJ] MOJIyYaeT JNEKTPOIHEPTUIO OT JIByX UCTOUYHUKOB MUTAHUS — PAOHHBIX
noAcTaHuuii cuctemsl (puc. I 19).

[TapameTpbl TOTOKOB OTKA30B (i) U MPETHAMEPEHHBIX OTKIIOYCHUN
(v)2J1eMEHTOB CHCTEMBI IJICKTPOCHAOKEHUS, CPEAHIE BpeMeHa BOCCTAaHOBIICHUS
(7s) ¥ JIATETBHOCTH MPEHAMEPEHHBIX OTKIIIOUEHUH (7,) ipuBeeHbI B Ta0I.IT 19.

OnpenenuTs napaMeTp MOTOKA OTKA30B CUCTEMBI AJIEKTPOCHAOKEHMS,
cpeaHee BpeMsi BOCCTAHOBJICHHUS, @ TAKKE HEJIOOTITYCK AJIEKTPOIHEPTHUH 3a IO/,
CUHUTas1, YTO CpEeAHAS TOA0BAsI MOIIHOCTh 3aBojia P paBHa 55 MBT.

[Ipu pacdeTe NpUHSTH, YTO PETHAMEPEHHBIE OTKIIOUECHUS MMOCJIEI0BATEIBHO
BKJIFOUEHHBIX AJIEMEHTOB 1I€TIEH COBMENIAIOTCA MO BpeMeHHu. Haie:kHOCTh
HMCTOYHHMKOB MTUTAHUS HE YUUTHIBATb.

B1 m B2 T1

CHCTEMA j_@ LE i3 B6 | cuctema
s on w o w | 301 ~0H H |

Puc. M 19. Cxema anexTpocHabxeHus 3aBopa.

Taomuna I1 19

DNeMeHT B1,B2,B3,B5 | JI,JI2 T1, T3 T2 B4, B6 3
Ao, 1/iev ron 0,095 0,022 0,51 0,57 0,002 0,017
1/ron

| ow 11 17
To, 4 10 30 20 50 15 40
y, Uroa 0,44 0,33 0,89 0,88 0,42 0,33
To, 4 40 50 60 70 30 40

3ATAHHE 20

1. TIpodumakTudeckoe 0OCITyKMBaHHUE CUIIOBBIX TPAaHCPOPMATOPOB.
2. AHanu3 NpUYHH OTKA30B AJIEKTPOYCTAHOBOK.
3AJAYA.
3aBoj1 MOTYYaET JIEKTPOIHEPTUIO OT ABYX UCTOUHUKOB MUTAHUS — PAlOHHBIX
noAcTaHui cuctemsl (puc. I1 20).
[TapameTpbl TOTOKOB OTKA30B (1,) U MpeIHAMEPEHHBIX OTKIOYEHUI
(v)311eMEHTOB CUCTEMBI SJICKTPOCHA0KEHUS, CPEITHUE BPEMEHA BOCCTAHOBIICHHSI
(75) ¥ IIUTETBHOCTH MPETHAMEPEHHBIX OTKIIFOUCHUH (7,) ipuBeeHbI B Ta0. [T 20.



OnpenenuTs mapamMeTp MOTOKA OTKA30B CUCTEMBI 3JIEKTPOCHAOKECHHSI,
CpeaHee BpeMs BOCCTAaHOBJICHHS, a TAKKE HEJOOTITYCK JICKTPOIHEPTUH 3a TO/I,
CYMTAas, YTO CPEHSSI TOJI0Bass MOIIIHOCTH 3aBoja P paBHa 60 MBT.

[Ipu pacyeTe IpUHATD, YTO MPETHAMEPEHHBIE OTKIIOUCHHUS TIOCIIEI0BATEIIHHO
BKJIFOUEHHBIX DJIEMEHTOB IIETIeH COBMEIIAI0TCs 10 BpeMeHu. HanesxxHocTh

HCTOYHHKOB IIUTAHUA HC YUHUTBIBATD.

CUCTEMA Bl ni B2 T1
© | H(O)—
|
3ABO/I
CUCTEMA B3 n2 B4 T2
O—+H -
Puc. T 20. Cxema anekTpocHabxeHus 3aBoa.
Tab6muma I1 20

DieMeHT Bl, B2 JI1 T1 B3, B4 2 T2
?jf(l)g‘M roi 0,096 0,019 0,62 0,056 0,026 0,057
| ,xm 80 70
Tg, 4 12 35 45 10 50 40
V, l/rox 0,44 0,35 0,48 0,33 0,48 0,42
To, 4 30 60 50 35 70 45
Kpurepuu onenkm:

Kpurepuii ouenku Bajibl Onenka 3aureno /

He 324YTEeHO

Jlorndeckn 0OOCHOBAHHBIE, ITOJHBIE U
MpaBUJIBHBIC OTBETBI Ha BOIIPOCHI. 60 OTJ'II/I‘IHO 3a‘ITCHO
PasBepHyThIC OTBETHI Ha
JOMOJIHUTCIILHBIC BOIIPOCHI.
JocraTtoyHo moaHbIM oTBeT. MMeroTcs
TPYAHOCTU B O6OCHOBaHHOCTI/I CBO€TO 50 XOpOI_HO 3a‘1TeHO
OTBETA.
Henonusiii oTBeT (B 00MIMX YepTax) Ha 36 VIORIICTBOPHTEIHHO 3auTeHo
BOIIPOCHI.
Hemoruunoe mocTpoeHne oTBETa Ha
Bompockl. HepackpsiTa TeMaThka <36 HeynosnersopurensHo | He 3aureno
BONPOCOB. OTCYTCTBUE apryMEHTALINH.




MuHHCTEpPCTBO HAYKU U BhICIIETro oOpazoBanus Poccuiickoit denepanyu

HwxHekaMCKull XUMUKO-TEXHOJIOTUYECKUN (MHCTUTYT) (heiepaibHOTO
rOCYIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIBHOIO YUPEKICHUS
BBICIIETO 00Opa3oBaHuUs
«Ka3zaHcKkuil HalMOHAJIbHBIN UCCIIEIOBATENIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET)

Dakynomem UHGOPMAYUOHHBIX MEXHOIO2UL
Kadgheopa snexmpomexnuxu u snepeoobecneuenuss npeonpusmuii

Hanpasnenune noarotoBku 13.03.02«30€KTPOIHEPTETUKA U IIECKTPOTEXHUKAY
[Tpoduns/ IIporpamma «I1eKTPOCHAOKEHUE
Cemectp: 8 — o4HOE oTHETIeHUE, 9 — OUHO-320YHOE OT/EIICHHE,

10 — 3a04HOE OTIETIEHUE

Bomnpocsl k 3k3amMeny
ITo pucuunimue b1.B.11«HanexHOCTh DIEKTPOCHAOKEHU
(11 OYHOTO, 320YHOTO U OYHO-3a0YHOTO OT/ICIICHHS)

[TonsiTHE HANEHKHOCTH.

CocTosHUs 00BEKTA.

OTkas3bl.

DJIEMEHT U CUCTEMA.

Kareropuu 3neKTponpueMHHUKOB.

CpenctBa o0ecrieueHns HaIeKHOCTH.
3agaya TEOpUU HAJAECKHOCTH.

Crnyuaiinoe coObiTe. OCHOBHbBIE ONPEIEICHUSI.
TeopeMa ci0)KeHUs1 BEPOSITHOCTEM.

10. Teopema yMHOXEHHSI BEPOSITHOCTEA.

11. ®opmyna MoIHON BEPOSITHOCTH.

12. ®opwmyna baiieca.

13. Cxema bepnymim.

14. CnyyaiiHas BeJIMYMHA.

15. OcHOBHBIE 3aKOHBI PacIpeAcICHUsI.

16. JlononHUTEIbHBIE 3aKOHBI paclpeiesIeHusI.
17. OcHOBHBIE XapaKTEPUCTUKHU CIYyYAHHON BEJTMUUHBI.
18. HopmanbHBIi 3aK0H pacipeiesICHHUs.

19. DxcroHeHIIMATBHBIN 3aKOH paclpe/eIeHuUs.
20. Pacnipenenenus [lyaccona.

21. Pacnpenenenue BeitOyia.

ocoNOGRODE



22,
23.
24,
25,
26.
217,
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43,

['enepanbHas COBOKYMHOCTh U CIy4aiiHasi BBIOOpKa.
Craructrueckas OLeHKa pe3yJbTaTOB U3MEPEHUH.

IIpoBepka CTaTUCTUYECKUX THUITOTES.

Kputepuii [Tupcona.

Kputepuiit @umepa.

Mertons! onpeneneHys nokazareiei.

CTeH10BbIE UCTIBITAHUS.

BoccranaBiiBaeMble 1 HEBOCCTAHABINBAECMBIE JJIEMEHTHI.
Iloka3arenn HaIe)KHOCTH HEBOCCTAHABIIMBAEMBIX JJIEMEHTOB.
Iloka3arenn HaIe)KHOCTH BOCCTAHABIIMBAEMBIX 3JIEMEHTOB.
[ToTpebutenu nHPpOpPMAIIIH O HAIEKHOCTH.

ITocTpoenne MaTteMaTHYECKOW MOJIENIN HAJIEKHOCTH.
Mopenp BOCCTaHABIMBAEMOIO 3JIEMEHTA.

CrnpaBo4HbIE JaHHBIE O HAJAC)KHOCTHU JIIEMEHTOB.
CTpyKTypHBIE CXEMBI HAJEKHOCTH.

ITocnenoBarenbHOE COCAMHEHNE DIIEMEHTOB.

[TapaienpHOE COEIMHEHUE DIIEMEHTOB.

CMelaHHOE COEIMHEHNE 3IIEMEHTOB.

ITocnenoBaTenpHOCTh pacyeTa COCAMHEHUN AIEMEHTOB.
HanexxnocTh TUNOBBIX 351eMeHTOB U cxeM COC: Tpanchopmaropsl.
HanexxnocTth THIIOBEIX diieMeHTOB U cxeM COC: Jluanu.
Hanexnocts TumoBbix dmeMeHTOB n cxem (COC: KommyranmoHHas

armrmaparypa.

44,
45.
46.
47.

HanexxaocTh THIOBEIX 3J1eEMEHTOB U cxeM COC: Ceknuu nIuH.

Hanexxnocts THIIOBEIX diieMeHTOB U cxeM COC: Peneitnas 3ammra.
HanexxHOCTh THIOBBIX 371eMEHTOB U cxeM COC: PagnanbHbBIE CXEMBI.
Hanexunocts TUMOBBIX 31eMeHTOB U cxem COC: IIpocThie MarucTpaibHbIe

CXCMBI.

48.
49.
50.
51,
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.

Hanexuocth TUIIOBBIX A1eMeHTOB U cxem COC: [BoitHbIE MarucTpaiu.
MeTtoasl anamm3a HageKHocTH COC: AHAJIMTUUECKUN METO/I.
MeTtoapl ananu3a HagaexKHOCTH CIC: JIoruko-BepOsSTHOCTHBIN METO/I.
Mertoas! anann3a HaxexHocTH COC: TaOIMYHO-JIOTHUYECKHUIT METO/I.
CpencTBa NOBBIIIIEHUS HAJICKHOCTH.

Crnoco0s1 pe3epBupoBanus B COC npeanpusiTusi.

Crnoco0s1 pe3epBupoBanus B COC 1exa.

Bri0op uncna tpanchopmatopos.

Bri0op MomHOCTH CHIIOBBIX TpaHC(HOPMATOPOB.

Buasl yiep6a oT HEeHaIe)KHOCTH JIEKTPOCHA0KEHHUS.

VY nenbHbI# yi1epoO.

BrnusiHMe TeXHOJIOTMYECKOTOo IMpoliecca Ha HaACKHOCTb.

Orenka ymiep0a moTpeduTenro.

Ilena pucka.

Mertoauka pacuera KauTalbHbBIX 3aTpar.

Mertoauka pacuera 3KCITyaTallMOHHBIX 3aTparT.



Kpurepuu ouenku:

N 3aureHo /
Kpurepuii oueHkun Baniabl Onenka
He 32aYTEeHO
Jloruuecknn 0OOCHOBAHHBIC, ITOJHBIC U
MpaBWIbHbIE OTBETHl HA BOIPOCHI.
p P 40 OtanyHo 3auTeHo
PasBepHytbie OTBETHI Ha
JIONTOJTHUTEJILHBIE BOIIPOCHI.
JocraTtoyHo monHbld oTBeT. MMetoTcs
TPYIHOCTH B OOOCHOBAaHHOCTH CBOEIO 32 Xoporio 3auyTeHo
OTBETA.
HemnomnHeli oTBeT (B 00IIMX YepTax) HA
( prax) 32 Y 10BIIETBOPUTEITHHO 3auTeHo
BOITPOCHI.
Henornynoe noctpoenue orBera Ha
BoIpockl. HepackpsiTa TeMaTuka <24 HeynosnersopurensHo | He 3aureno

BOIIPOCOB. OTCYTCTBI/IC ApryMCHTAllUN.
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