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Ilepeuensv kKomnemenyuii u UHOUKAMOPOB OOCMUNCEHUA KOMNEMEeHWUIL ¢ YKA3AHUEM IMAN08 PopMuposanus
6 npouyecce 0C80eHUA OUCUUNTUHDL
Komnerenmms:
[MK-1CnocobeH pa3pabaTbiBaTh OTACIBHBIC Pa3/IeNbl MPOSKTa Ha Pa3IHMUHBIX CTAIUAX MPOCKTUPOBAHUS CUCTEMBI JIEKTPOCHAOKEHUS U

0(OPMIIATH TEXHUIECKYIO JJOKYMEHTAITHIO.
Nuaukatopsl JOCTHKEHHUSI KOMIIETEHIIUN

[IK-1.13HaeT OCHOBHBIE HOPMBI, MPABHJIA U TIOJIOKEHHUS, UCTIOIB3YEMBbIC MPHU MPOSKTUPOBAHUHA CHCTEMBI JIEKTPOCHAOKEHUS;, KIIaCCU(PUKAIIHIO,
KOHCTPYKIIUH, TEXHUYECKHE XapaKTEPUCTHUKU 000PYIOBAHUS CUCTEMBI DJIEKTPOCHA0KECHNUS

[IK-1.2YMeeT NpOBOJUTH TEXHUKO-DKOHOMHYECKYIO OIICHKY pa3pabOTaHHOW CHUCTEMBI 3JICKTPOCHAOKCHHS, HCIIOJIb30BAaTh TCOPCTHUCCKHE
3HAHUS Ha IPAKTHKE MPU MTPOSKTUPOBAHUN CUCTEMBI IIEKTPOCHAOKECHHUS

[IK-1.3Bnageer 0a30BbIMH 3HAaHHSAMH B OOJACTH CHCTEM JJICKTPOCHAO0KCHHS, HaBBIKAMH HCIIOJB30BaHUS OCHOBHBIX METOJIOB pacdera Jiis
MIPOSKTUPOBAHUS CHUCTEM DJIEKTPOCHAOKCHHUS

JIJIs1 OYHOTO OTACIICHUS

Nuaukaropbl Ortanbl GOPMHUPOBAHMS B MPOIECCe OCBOEHHUS THCIUILIHHbI
JIOCTHIKEHHSI Jlexuun IpakTHYecKHe JlaGopaTopHble KypcoBoii npoexT Haumenosanue
KOMIIETEeHIIHH 3aHATHS 3aHATHS (pabora) OUeHOuN020 cpedcmea
PacuetHo-rpaduueckas
IK-1.1 Tema 1-11 Tewma 4-7, Tema 9-11 Tewma 7-8, Tema 10 Tema 10 pabota/Tectr/KypcoBoii
MPOEKT/IK3aMEeH
PacuetHo-Tpaduueckas
IK-1.2 Tema 1-11 Tema 4-7, Tema 9-11 Tema 7-8, Tema 10 Tema 10 pabora/Tectsl/KypcoBoii
POEKT/IK3aMEeH
PacuetHO-Tpaduueckas
IK-1.3 Tema 1-11 Tema 4-7, Tema 9-11 Tema 7-8, Tema 10 Tema 10 pabota/Tectsl/KypcoBoii
IPOEKT/IK3aMEeH




J1J1s1 3a04YHOTO OTHAEJIEHUS

Nuaukaropsl

Tansl (1)0pMI/Ip0BaHI/Iﬂ B IIpouecce 0OCBOCHUA JUCIUIIIIMHBI

= Haumenosanue
AOCTHIKEHU S Jlekuuu IIpakTH4yeckue JlaGopaTopHbie Kypcosoii npoexTt
OUEHOUHO20 CpedCcmea
KOMIIeTEeHIIUH 3aHATHUS 3aHATHA (paGora)
Tema 4-5 KoHnTponsHas
IK-1.1 Tena 7 ’ Tema 4-5, Tema 7 Tema 7 Tema 10 pabota/Tecter/KypcoBoit
MPOEKT/IK3aMEeH
Tema 4-5 KonTponbhas pabora
IK-1.2 Tema 7 ’ Tema 4-5, Tema 7 Tema 7 Tema 10 /Tectel/KypcoBoit
POEKT/IK3aMEeH
Tema 4-5 Kontposnbnas padota
IK-1.3 Tema 7 ’ Tema 4-5, Tema 7 Tema 7 Tema 10 /Tectel/KypcoBoit
IPOEKT/IK3aMEeH
[ 04HO-3a04YHOr0 OTAEIECHUS
NuaukaTopsl Itanbl GOpMUPOBAHHS B MPOIECCe OCBOCHHUS THCIHIJIHHBI
IOCTHKEHHUST Jexuuu IpakTHyecKue JlaGopaTopHble KypcoBoii npoexT Haumenosanue
KOMIIETEHIHH 3aHATHS 3aHATHSA (pabora) ouenounozo cpedcmea
PacuetHo-Tpaduueckas
IK-1.1 Tema 1-11 Tewma 4-7, Tema 9-11 Tema 7-8 Tewma 10 pabora/Tectsl/KypcoBoii
IIPOCKT/IK3aMEH
PacuetHo-rpaduueckas
IK-1.2 Tema 1-11 Tewma 4-7, Tema 9-11 Tema 7-8 Tema 10 pabota/Tectsl/KypcoBoit
MPOEKT/IK3aMEeH
PacueTtHo-rpaduueckas
IK-1.3 Tema 1-11 Tewma 4-7, Tema 9-11 Tema 7-8 Tema 10 pabota/Tectsl/KypcoBoit

POEKT/IK3aMEeH




Ilepeuens oyenounvix cpeocme no oucyuniune (Mooyiio)

JIJIsl OYHOIr O OTAEICHUS

OueHovHbIE CPeACTBA Koa-Bo Min, 6aJsioB Max, 6aa1oB

PacuetHo-rpaduueckas 1 18 30
pabora
TecTwr 1 18 30
DK3aMeH 1 24 40
Hroro: 60 100
JJ1s 3a049HOT0 OT/ICNIEHUS

OueHoYHbIE CPeICTBA Koa-Bo Min, 6a/L10B Max, 6an10B
KontposabHas pabota 1 18 30
TecTsr 1 18 30
DK3aMeH 1 24 40
Wroro: 60 100

J11sl O4HO-320YHOT0 OTACICHHUS

OueHovHbIE CpeaCTBA Koa-Bo Min, 6aJiioB Max, 6aj1oB
Pacuetno-rpaduueckas 1 18 30
pabora
TecTsl 1 18 30
DK3aMeH 1 24 40
Wroro: 60 100

JU1s1 O4HOr0, OYHO-320YHOI'0 M 3a0YHOI'0 OTACIICHUM

OueHo4HBIE CpeICTBA

Koa-Bo

Min, 6ajj10B

Max, 6aa10B

KypcoBoii npoekt

1

60

100




Illkana ouenueanusn

Hudposoe
BbIpa:KeHUe

Bobipaskenue B
oaJ1ax:

CioBecHoe
BhIpaKeHHE

Kputepun ouleHKH HHAMKATOPOB J0CTHKeHHs NPU (opMe KOHTPOJIA:

JK3aMeH / 3a4eT ¢ OI[eHKOI

3adyeTr

5

87 -100

OTIngHO
(3auTeHo)

OHCHKa «OTJIMYHO»  BBICTABJIACTCA CTYACHTY, €CJIM TCOPETUUCCKOEC
COACPIKAHUC KypCa OCBOCHO IOJHOCTBIO, 0e3 HpO6CJ'IOB; HCYCPIIbIBAIOIIC,
IoCICaOBATCIIPHO, YCTKO M JIOTHYCCKU CTpOﬁHO nu3jrara€t Marcpual;
CBO6OI[HO CIIpaBJIsACTCd C 3ada4aMu, BOIpOCaMHM HW APYIrMMU BHAAMU
MIPUMCHCHUA 3HaHHﬁ; HCIOJIL3YET B OTBETC JIOTIOTHUTCILHBIN marepuail
BCC MNPCAYCMOTPCHHBLIC nporpaMMoﬁ 3aJaHus BBIIIOJIHCHBI, KAa4€CTBO HX
BBIIIOJIHCHUSA OICHCHO YHCIIOM 62UIJIOB, OJM3KUM K MaKCUMAJIbHOMY,
AHAJIM3UPYCT IOJYUYCHHBIC PE3YJIbTAThl; MNPOSABIACT CaMOCTOATCIBHOCTH
ITPU BBITIOJIHCHUHU 3aJlaHui

74 - 86

Xopoo
(3a4TeHo)

OLeHKka «XOpOIIO» BBICTABISETCS CTYACHTY, €CIH TEOPETHYECKOe
CoJiepKaHMe Kypca OCBOEHO IIOJIHOCTBIO, HEOOXOIWMBIE IPaKTHUECKHE
KOMIIETCHLIMK B OCHOBHOM C(OPMHPOBAHBI, BCE MPEAyCMOTpPEHHBIC
mporpamMmMoit oOydeHHs Yyd4eOHbIE 3aJaHHA BBHIOJHEHBI, KadeCcTBO UX
BBITIOJIHGHUSL JOCTATOYHO BbICOKOE. CTYACHT TBEpAO 3HAET MaTepHa,
FPaMOTHO M IO CYILIECTBY M3JaraeT €ro, He JOMyCKas CYIIECTBEHHBIX
HETOYHOCTEN B OTBETE HA BONPOC.

60-73

Y nosiersopu
TEJLHO
(3a4TeHO)

OneHka  «yIOBIETBOPUTENIBHO»  BBICTABIISETCS  CTYAEHTY,  €CIHU
TEOPETUYECKOe COJEep)KaHWe Kypca OCBOGHO YaCTHYHO, HO IpoOensl He
HOCAT CYILIECTBEHHOT'O XapakTepa, OOJBLIMHCTBO MPEILyCMOTPEHHBIX
MIPOrpaMMOi 3aJaHUH BHITIOJTHEHO, HO B HIX MUMEIOTCS OIIMOKH, TIPY OTBETE
Ha MOCTaBJICHHBIA BONPOC CTYJEHT JOMYCKaeT HETOUYHOCTH, HEJOCTATOYHO
NpaBWIbHBIE (QOPMYITHUPOBKH, HAOIIOAIOTCS HAPYLICHHS JIOTMYECKOM
IIOCJIEOBATENBHOCTH B U3JI0KEHUU IPOrPAMMHOIO MaTepHaIa.

Onenka

«3a4TCHO»

BBICTABJIACTCA

CTYACHTY, €CJIM OTBETHI Ha BOIIPOCHI IIO

TEMaM JUCIHHITIIINHBI

JIOTHYCCKHU

HC3HAYUTCIBbHBIC HCAO0YECThI
TaKHueC
CaMOCTOATECIBbHOI'O

CTyJICHTA,

OLIMOKYU U IIp

MOCJIEA0BATEIbHBI,
W3JIOKEHBI,  JOIYCKalTCs
B OTBETE
OTCYTCTBHUE
peueBbIe

KakK
BbBIBOJ4,

Hwmxe 60

Heynosnersop
HUTCIIBHO
(He3auTeHo)

OneHKa «HEYAOBIETBOPHUTEIHHO» BBICTABISIETCA CTYACHTY, €CIId OH He
3HaeT 3HAYUTENBHOW dYacTW MPOrpaMMHOTO MaTepuania, JJOMyCKaeT
CYIIECTBEHHBIE OIMUOKHM, HEYBEPEHHO, C OONBIINMH 3aTPyAHEHUSMHU
BBIMOJIHSET — MpakTHYecKue padoThl, HEOOXOAMMBIE  IPAKTUYECKHUE
KOMITETeHIIMH He Cc(pOpMHUpPOBaHB, OOJBIIMHCTBO MPEAYCMOTPEHHBIX
nporpaMMoii oOy4eHHUs] yuyeOHBIX 3aJaHWil HE BBIIIOJIHEHO, KauecTBO HX
BBITIOJTHEHHS OIIEHEHO YHMCIIOM 0ayIoB, OJM3KMM K MUHUMAJIbHOMY

Orenka
CTYIEHTY,

«HC 3a4YTCHO»
€CJIN

BBICTaBIISIETCS
CTYAEHT HE 3HaeT

OCHOBHBIX ITOHATHH TE€Mbl AUCLMIUIMHEL,
HE OTBeUaeT Ha OIOJHUTEIbHBIE U
HaBOJIAIIIME BOIIPOCHI TIPETIOaBATEIS.




KpaTKaH XapPaKTEPUCTUKA OLICHOYHLIX CpeaACTBa

Ne HaumenoBanue IIpencraBiienne
I /;1 OLIEHOYHOI' 0 Kparkasi xapakTepucTHKA OLIEHOYHOI'0 CPe/ICTBA OLICHOYHOTI'0
cpeacrsa cpencrsa B hoHje
1 2 3 4
N Kommnekr
CpencTBO NPOBEPKU YMEHUN IPUMEHATD
KountponbHas KOHTPOJIbHBIX
MOJTyYCHHBIC 3HAHUS ISl PEIICHUS 3a/1a4 .
1 pabora 3aJlaHuil 1o
ONPEICIEHHOT 0 TUIIA IO TEME WJIU pa3zeiy.
BapuaHTaM
PacueTHO CpencTBo NpOBEPKH YMEHUH TPUMEHSTh Kommekr 3ananmii
MIOJIy4YE€HHBIE 3HAHUS I10 3apaHEE ONPECICHHON JUTS BBITTOJIHEHUS
2 rpaduueckas .
AGoTa METOAUKE JJIsl PEeLICHU 3a/1a4 WU 3aJaHUl 110 pacyeTHo-
P MOJIYJIIO WIM JUCIUIUIMHE B IIEJIOM. rpadudeckoit paboThl
Cucrema cTaHIapTU3UPOBAHHBIX 3a/1aHU,
3 Tect MTO3BOJISAOIIAs ABTOMATU3UPOBATh POLENYPY @DOHJT TECTOBBIX
HU3MEPEHUS YPOBHS 3HAHUM U YMEHUMU 3a1aHUI
o0yyJaromerocs.
KoHeuHBbI1 IpOAYKT, MOTy4aeMbli B PE3YJIbTATE
TUTAHUPOBAHMSI U BHITIOJTHEHHSI KOMITJIEKCa y4eOHBIX
U UCCIeA0BaTeNIbCKuX 3aaanuil. [lo3BoisgeT oneHnTh
yMEHHUs O00y4aroIUXcsi CaMOCTOSITEILHO
KOHCTPYHMPOBATh CBOW 3HAHHS B TIpoIIecCe perieHust | TeMbl rpyImoBbIX
4 okt MPAKTUYECKHX 33724 U IpoOIieM, OpUEHTHPOBATHCS B u/unu
P MH(OPMaIIMOHHOM MIPOCTPAHCTBE U YPOBEHD VHJVBHTyaJIbHBIX
c(OPMHUPOBAHHOCTH aHATTUTHYECKUX, MIPOEKTOB

HCCIIeIOBATENILCKIX HAaBBIKOB, HABBIKOB
MPAaKTUYECKOTO M TBOPUYECKOTO MBIIIIEHH. MoxeT
BBITIOJHATHCS B UHIUBHYyaTEHOM TTOPSAKE WIH
Ipynnoi o0yyarmuxcs.




MunucTepcTBO HaykH U Bbiciiero oopazosanust Poccuiickoit denepanu

HuwxHekaMCKUi XUMHUKO-TEXHOJOTUYECKUM (MHCTUTYT) (heiepaibHOTrOo
roCYAapCTBEHHOT'0 OFOKETHOTO 00pa30BaTEIBLHOI0 YIPESHKICHUS
BBICIIIEI'0 00Opa30BaHUS
«Ka3aHCknil HalMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOIOTUYECKUN YHUBEPCUTETY

Daxynremem UHDOPMAYUOHHBIX MEXHOLOSULL
Kageopa snexmpomexnuxu u snepeoobecneuenuss npeonpusmuil

Hanpagnenune noarorosku 13.03.02«20€KTPOIHEPTETUKA U ITEKTPOTEXHUKA
[Tpoduns/ IIporpamma «IDIeKTPOCHAOKEHUE)

PacueTHo-rpajduyueckas padora
M0 TUCHHUILTUHE «DIEKTPOCHAOKEHUE
(11 OYHOT'O U OYHO-330YHOTO OT]ICITICHHIA)
Kounrpoabnas padora
M0 TUCIUIUTUHE «DJIEKTPOCHAOKEHUE
(U151 320YHOTO OT/ICJICHUS )

3ananue 1.

Jlist BapuaHTa 3ajaHa Trpynmna w3 MOATH  Tpex(a3zHbIX MPUEMHUKOB
aNeKTpruYecKor Heprun HampspbkenueM 380 B (tabun. 1.1), Harpy3ka Kaxaoro us
HUX 32 CMEHYy INpuBeleHa B Buie rpaduka (tabiu. 1.2), mapameTpbl MPUEMHHUKOB
npuBesieHbl B Ta0n. 1.3, cpenHeB3BelIeHHbIM KO3(POUIIMEHT aKTUBHON MOIIHOCTH
COSPcp .= 0,6.

Heobxonumo nocTpouTh TPYNIIOBOM TIpaduK HArpy3kd W OINPEAeSUThb
OCHOBHbIE (PU3MUYECKHE BEIUYUHBI (CPEIHIOID, CPEIHEKBAJIPATUYHYIO, YACOBYIO
MaKCHUMAJIbHYIO M TTUKOBYIO HAarpy3ku) v Oe3pa3MepHbI€ MOKa3aTeau T'PYIIOBOTO
rpaduka (K0dPGUIIMEHTH HCMOIb30BAHUS, 3arpy3Kd, MaKCUMyMa, CIIpoca,
3anoinHeHus: U GopMbl Tpaduka).



Tabnuua 1.1. JlaHHbIE IO COCTaBY JIEKTPONPUEMHHUKOB B IPYIIIE

Howmep Howmep anexkrponpuemuuka Howmep Howmep anexkrponpremHuka
BapHaHTa BapUaHTa
1 1 3 9 20 | 26 26 2 3 6 11 14
2 2 4 10 | 12 | 22 27 1 11 14 18 26
3 3 7 17 | 19 | 25 28 4 7 12 14 16
4 4 5 8 14 | 24 29 3 10 11 22 26
5 5 6 11 | 15 | 23 30 3 8 14 15 23
6 6 9 10 | 21 | 26 31 5 7 9 10 24
7 7 11 | 14 | 17 | 18 32 6 11 22 23 26
8 8 9 11 | 15 | 19 33 7 13 15 17 21
9 9 12 | 14 | 16 | 17 34 11 15 16 20 22
10 10 | 11 | 19 | 20 | 26 35 10 13 17 18 20
11 2 3 6 14 | 18 36 9 13 16 19 26
12 4 11 | 17 | 19 | 26 37 15 20 21 23 26
13 1 5 6 24 | 26 38 13 16 17 24 25
14 5 10 | 14 | 18 | 28 39 14 15 16 22 23
15 6 8 12 | 15 | 22 40 12 18 19 21 22
16 8 13 | 16 | 20 | 26 41 16 20 23 24 25
17 7 12 | 17 | 19 | 20 42 18 19 20 24 26
18 10 | 12 | 183 | 16 | 17 43 6 7 12 14 25
19 9 11 | 14 | 17 | 21 44 8 10 11 14 23
20 11 | 14 | 16 | 17 | 19 45 9 15 20 24 25
21 13 | 15 | 16 | 18 | 20 46 10 20 22 25 26
22 12 | 14 | 18 | 19 | 24 47 8 12 20 21 24
23 16 | 17 | 18 | 20 | 23 48 1 9 11 16 18
24 15 | 18 | 19 | 22 | 26 49 2 5 6 8 10
25 14 | 16 | 20 | 23 | 25 50 3 6 13 23 26




Tabmuna 1.2. JlaHABIe IO CMEHHOW HArpy3Ke JJIEKTPOITPHUEMHUKOB

[=]

HOTpC6J'I$[eMaﬂ MOIIIHOCTDH B 4YaChbl CMCHBI, KBT

n/n 0-1 1-2 2-3 3-4 4-5 5-6 6-7 7-8
1. 5 8 10 16 7 17 18 2
2. 10 16 8 25 14 5 28 18
3. 5 7 2 10 8 4 11 3
4. 1 4 2 3 15 3,5 4 0,5
S. 3 8 11 4 2 13 5 7
6. 7 10 5 11 10 8 4 2
7. 35 55 60 40 20 70 65 15
8. 2 3,5 5,5 1,5 4 1 2 0
9. 0 4 8 10 3 6 10 1
10. 20 30 40 15 10 0 15 10
11. 10 15 5 25 0 36 15 5
12. 1 4 2 3,5 15 0 3 4
13. 0 2,5 6 1 5 2,5 6,5 1,5
14. 0 14 0,5 1 0,2 1,5 0 1
15. 10 35 50 25 16 48 0 40
16. 0,5 5 2 0 4,5 1,5 3 0
17. 40 80 56 66 29 83 44 15
18. 9 13 0 8 4,5 10 3 7
19. 0 0,7 0,2 1 0,1 0 0,8 0
20. 5 20 4 18 2,5 0 16 2,5
21. 1,5 4 0 2,5 0,5 3,5 0,45 0
22. 10 36 15 33 8 0 38 5
23. 25 40 11 34 8 39 39 1,5
24, 15 25 11 20 21 8 6 7,5
25. 9 22 18 10 15 8,5 0 4
26. 44 71 56 23 18 0 36 20




Tabnuua 1.3. [TapameTpbl 2IEKTPUUECKUX TPUEMHUKOB

Ne My Suy I
3JIEKTPONPUEMHHKA IFBT kB-A Cosu M 76 %1 O

1 18,5 - 0,88 89,5 7,0
2 30 - 0,87 92,0 7,5
3 - 28 0,6 - 3
4 4 - 0,84 85,0 6,5
5 - 215 0,55 - 2,5
6 11 - 0,86 87,5 7,5
7 75 - 0,89 92,5 7,5
8 5,5 - 0,8 85,0 7
9 15 - 0,85 88,0 6,5
10 45 - 0,89 92,5 7,5
11 - 65 0,65 - 3,5
12 - 16 0,5 - 3
13 - 14 0,6 - 3
14 2,2 - 0,74 81,0 6
15 55 - 0,86 92,5 7
16 7,5 - 0,81 85,5 6,5
17 90 - 0,86 93,0 6,5
18 22 - 0,83 90,0 6,5
19 15 - 0,72 77,0 45
20 - 40,5 0,7 - 2
21 - 9 0,5 - 3
22 - 122 0,4 - 2
23 - 75 0,6 - 3,5
24 30 - 0,8 91,0 6,5
25 37 - 0,7 85,0 7
26 75 - 0,88 94,0 7,5

['pynnoBoii rpaduk HArpy3ku ciaraercsi U3 HHIMBHUIYalbHBIX T'paUKOB
IIyTEM CYMMHPOBaHMs COOTBETCTBYIOIIMUX OpPAUHAT.

3ananue 2

Hcxonsa u3 ykazaHHbIX B Tabn. 2.1, 2.2 MCXOIHBIX NaHHBIX [Jisl TPYIIIbI
AJIIEKTPOIIPUEMHUKOB MEXaHUYECKOI'O0 KOPIyCa IPOMBIIUIEHHOIO NPEINPUATHS
ONPENENNUTh METONOM YIOPSAAOYEHHBIX IHArpaMM PACUETHYIO JJIEKTPUYECKYIO
Harpy3ky Ha Hanpspbkenuu 380 B.




Tabnuua 2.1. JlaHHbBIE JIEKTPOIIPUEMHUKOB JIJIs1 pacueTa Harpy3ok

Ne Prowms iHOMl s
i HanmMenoBaHue npueMHHKA <Br K, cOSQ® A Il hom
1 CBepJIMIIbHBIN CTAHOK 3 0,14 0,5 6,1 6,5
2 |[eus COTIPOTHBIICHUS 3,5 0,75 0,8 6,3 1
3 |Capounsrit TpaHchOpMaTOp 4 0,2 0,4 5,78 1
4 |Hacoc 75 0,6 0,8 12,5 75
S5 TokapHBI CTAaHOK 7,5 0,16 0,6 14,8 7,5
6  |TounnbHbIi cTaHOK 3 0,12 0,4 6,1 6,5
7 BeHnTrisiTopsl 15 0,6 0,8 3,3 6,5
8 |[lItamMmoBouHBIH rpecc 11 0,25 0,6 21 7,5
9 CrtporajibHbli CTAHOK 15 0,2 0,65 28 7
10 [ oBaIbHEIN CTAHOK 3 0,14 0,5 6,1 6,5
11 PeBobBEpHBIC CTAHKH 11 0,16 0,5 14,8 7,5
12 ®dpe3epHbIil CTAHOK 55 0,16 0,6 12,5 7,5

Tabmuua 2.2. CoctaB rpynisl 3J€KTPONPUEMHHUKOB (TepBasi HUPpa — HOMEP
AIIEKTPOIIPUEMHUKA 110 Ta01.2.1., BTOpas — KOJI-BO 3JIEKTPOIPUEMHHUKOB)
Bapwnant ['pynna Bapwnant ['pynna Bapwnant I'pynna
1 1 2"3_?’1’ 61, 11 3-5,7-2 21 11%‘2
2 | PESROLIL g 12-4,8-2, 7-1 22 >
3 12'1’6_111'21110'1' 13 4-7,7-2, 23 %‘_‘g
g | FRELSLER 4-2,6-6 24 =
5 | MWRIOLIRI s 2-5,7-3 25 8-5
6 12-4,8-2, 7-1 16 1-1, 2-1, 5-1, 6-2, 9-1 26 6-4, 5-3
12-1, 11-5, 10-1, 7-5,
7 6-1, 5.1 17 3-5,7-2 27 6-4
g | MhERILEA T 18 2:5,7-3 8 | %
9 4-6, 7-2 19 11-2, 10-1, 9-1, 1-5 29 6-4, 5-3
11-2,10-1, 9-2, 1- 1-1, 5-1, 8-1, 9-1,
10 1 20 10-1 30 3-5,7-2
5-4, 3-5, 2-1, 9-6, 2-7,8-4, 3-6, 7-4, 8-2, 2-4, 7-10,
31 77 32 5-9 33 | 48,84
7-1, 5-1,
34 2-6, 112-9é_%2-8, 7- 35 8-4, 161_-89,73_-182, 4-7, 36 12-10.
' ’ 9-10, 4-8




3aganue 3.
Onpenenuts MOTEPU aKTUBHON M PEAKTHBHON MOIIHOCTH M T'OJIOBbIE MOTEPHU

aKTUBHOM M PEAKTUBHOW OHHEPruM B (PparMEHTE CHUCTEMBbl 3aBOZICKOTrO
NIEKTPOCHAOXKEHMs, BKIIOUaromlero kabemu umHOM L m  TpaHchopMaTOpHL.

[IpuHATE HENPEPBIBHYIO paboTy TpaHCHOPMATOPOB B TCUSHUE Iojia U PaIuaIbHYIO
cxemy nuTaHus. VIcxoaHble JaHHBIE 3a/1aHUS TIPUBEICHBI B Tabuie 3.1.

Tabmuma 3.1. McxomHble JaHHBIC 110 BApUAHTaM 3aJIaHus 3
0 1 2 3 4 5 6 7 8 9

™ |TM |TM | TM | TM | TC3 |TC3 | TC3|TC3 | TC3
630 {1000{1600(2500{ 400 | 630 {1000{1600|2500

Ne Bapuanra

Mapka
TpaHCHOpM. 400

Kon-Bo Tpanchopma- 1 2 1 2 1 2 1 5 1 9
TOPOB B MOJICTAHIINH
6 | 6 |10 10|10 | 10|10 | 10| 10| 10

UBH.

Unn. 04]04|04(04[04|04[04|04/|04]04

Sm, KB-A 350 | 900 | 850 2400|2350/ 600 | 600 |1550|1500|3800
Lxm 03[02|04|05/025/035[045 020,303
Ty, 4 3000[3500(4000|4500|5000|3000(3500(4000|4500|5000

Tabnuna 3.1. VicxoaHbie JaHHBIC 110 BapUaHTaM 3aJIaHus 3

10 | 11 |12 | 13 | 14 | 15| 16 | 17 | 18 | 19

™ | TM | TM |TC3 | TC3|TC3 | TC3|TC3
400 | 630 |1000{1600{2500

No BapuaHnTa

Mapka ™ | T™M
TpaHchOpM. 400 | 630 {1000{1600{2500

Kon-Bo Tpancopma- 1 2 1 9

TOPOB B INOJACTAHIINU
U 6 | 6 10| 10| 10 | 10 | 10 | 10 | 10 | 10
B.H.
Unh 04[04]04(04|04/|04|04[04|04]|04

800 | 750 |2300|2250| 500 | 900 |1450/1300/2800
0,33/0,75(0,28(0,41|0,89
3200(4078|4534|7050

Sm, kB-A 340
L,xm 05/06(0,7]08|0,9
3020{3600{4070({4590|7000|3500

TM, q




Tabnuua 3.1. VicxoaHble JaHHbIE 0 BApUAHTaM 3a/1aHus 3

Ne Bapuanra 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29

Mapka ™ |TM | TM | TM | TM |TC3|TC3 | TC3 | TC3|TC3

TpaHcopm. 400 | 630 |1000{1600{2500| 400 | 630 |1000{1600{2500

Koin-Bo Tpanchopma- 1 2 1 y) 1 2 1 2 1 2
TOPOB B IOACTAHIIMU

6 | 6 |10 10|10 10|10 | 10| 10| 10

UpH.
UnH. 0404040404 (04[04/04|04|04
Sm, kB-A 730 | 340 | 868 {3200{2890| 655 | 870 |1720|1710(2200
L,xkm 0,45/0,22(0,74(0,55(0,98(0,79(0,35|0,66|0,88|0,99
Ty, a 3120(3513|4056|4543|5089|3345|3562|4746|7610(5268
Tabnuia 3.1. McxonHble JaHHBIE IO BapUaHTaM 3aJjaHus 3
No BapuaHTa 30 | 31|32 (33|34 |3 |36 | 37| 38| 39
Mapka T™ | TM | TM | TM | TM |TC3|TC3|TC3|TC3|TC3
TpaHchopm. 400 | 630 {1000{1600{2500| 400 | 630 {1000{1600{2500

Kon-Bo Tpanchopma- 1 2 1 2 1 2 1 2 1 2
TOPOB B MOACTAHIIUN

6 | 6 |10 10|10 (10|10 | 10| 10| 10

UpH.
Un. 04(04]04|04/04[04|04|04/[041]04
Sm, kB-A 350 | 900 | 850 |2400|2350| 600 | 600 |1550|1500|3800
L,kn 0,89/0,27|0,43|0,57|0,63(0,77(0,49|0,21|0,31|0,36
Tus, 4 3987(3555|4444|4599|5666|3178|3644|4883|4588|5333
3ananue 4.

3agana IUIOIIATh IIOMEIICHHUS u YCTaAHOBJICHHAS MOIIHOCTE

CWJIOBBIXDJICKTPONIPUEMHUKOB B HeM (Tabn. 4.1.). Metogom koddduimenta
crpoca ONPEACNIUTh MOJHYI0 PAacueTHYIO HAarpy3Ky CHJIOBBIX U OCBETUTEIbHBIX
ANEKTPONPUEMHHUKOB. ONpenenuTs pacueTHyo Harpy3ky Ha mumHax PII-10 kB, or
KOTOPOI'0 MUTAIOTCS MEXaHMYECKHH Kopmyc (M. 3 KOHTPOJIbHOM pabOThl, y4ecTb
OCBETUTENIbHYIO  Harpy3Ky) W  TIpylona CHIOBBIX W OCBETUTENbHBIX
AIIEKTPONPUEMHUKOB (Tabi. 4.1. KOHTPOJIBHOW PabOThI) C YHIPOIICHHBIM yYETOM

IMOTCPb MOIMHOCTH B KaOeIxX u OCXOBBIX TpaHC(bOpMaToan.



Paccuurare romoBoM pacxol AKTUBHOM W PEAKTUBHOW  DHEPIUU
notpeduTens. Bpemst ucronb30BaHUSI MaKCUMAIbHON aKTUBHOW HAarpy3KH MPUHSTH
paBHbIM 5000 u.

Tabnuua 4.1. McxoaHble JaHHBIE K 33J1aHUI0 4

Ne Ilexa, mpon3BoACTBa, IPYIIIHI VYcraHOBIEeHHAS [Tnomras,
BapHaHTa AJIEKTPOITPHUEMHHUKOB MOIIIHOCTh, KBT M
1 MeTaJmopeZKymHe CTaHKH, 1200 4000
MEJIKOCEPUHHOTO TPOU3BOJICTBA
2 MeTaJmopeniyLuHe CTaHKH, 3150 7800
KPYIMHOCEPHIHHOTO IPOU3BOJICTBA
3 JlyroBble neuu I[BETHOT'O MeTaa 1800 18000
4, XUMHYECKUN LIEX 2500 15000
5. [TpsaunbHbIN HEX 1350 10000
6 KpyTunbHsli 1iex 1100 8000
7 Tranxmii ex 900 8500
8 Ilex pereHeparu ameToHa 1600 12500
9. Iex X0JIONUITBHBIX YCTAaHOBOK 1500 11500
10. | Ilex cepoouyncTKH 3600 15000
11. [TpousBoACTBO OpreTeKia 2160 14400
12. [Tpon3BOACTBO areTHIICHA 1300 6600
13. Kommpeccopnast ammuauHas 1100 3000
14. Llex cuHTE3a aMMHaKa 1850 12300
15. |ABTOMaTHYECKHE JIMHUH JIePEBOOOPAOOTKU 1450 6900
16. | Lex JIBIT 1100 11700
17. Ilex OKOHHBIX OJIOKOB 950 10500
18. | MansipHbIii niex 800 9500
19. | Ilex mpeBecHO MyKH 800 9500
20. | [Ipon3BOACTBO U3BECTH 2200 14600
21. [Tpon3BOACTBO KEpamM3HTA 2600 13000
22. DIIEKTPOBO3HOE JICTIO 2000 18500
23. Ilex kparieHus: BOJIOKHA 1150 12800
24, [Tpon3BOACTBO XPOMOBBIX KOXK 850 10500
25. KoMOuKopMOBBIii 11eX 1700 16000
26. Ilex 06pabOTKU KYKYpY3bl 1400 12600
27. | Llex o6MOJ0Ta JIETKOW MPOMBIIUIEHHOCTH 1260 8700
28. | [IpousBoacTBO rUIca 1700 13800
29. | llex ToueuHO# cBapKH 2900 10000
30. | JlyroBble cTajeriaBUIbHbIC TIeUH 4050 17000
31. [TpsiIUIBEHO-0TICTIOYHBIN TIEX 2100 13500
32. ITpon3BOACTBO KampoJiakTaHa 1960 10700
33. Ilex BynkaHu3anuu 1845 12300
34. Ilex TpaHCTIOPTHBIX JICHT 2345 11700
35. MexaHu3MBbl COPTUPOBKH LIENBI 1050 11900
36. [lex moronaxa 960 12000
37. | lleMeHTHBIE YCTAaHOBKHU 1160 8600
38. | YHuBepcasbHbIC IIBEHHBIE MALITHBI 800 12050
39. | [leun conpoTuBIeHUS 3650 19650
40. | ApMaTypHOE POU3BOACTBO 3200 17800

Makcumanouotit 6ann1 3a pacuemuo-2paPuueckKyro/KOHmpoavHy0 padomy
cocmaensem 30, munumanovnolii 6aan 18.



MunucTepcTBO HaykH U Bbiciiero oopazosanust Poccuiickoit denepanu

HuwxHekaMCKUi XUMHUKO-TEXHOJOTUYECKUM (MHCTUTYT) (heiepaibHOTrOo
roCYAapCTBEHHOT'0 OFOKETHOTO 00pa30BaTEIBLHOI0 YIPESHKICHUS
BBICIIIEI'0 00Opa30BaHUS
«Ka3aHcknil HallMOHATBHBIA UCCIEA0BATEIBCKUN TEXHOJIOTMYECKU YHUBEPCUTET»

Daxynremem UHDOPMAYUOHHBIX MEXHOLOSULL
Kageopa snexmpomexnuxu u snepeoobecneuenuss npeonpusmuil

Hanpagnenune noarorosku 13.03.02«20€KTPOIHEPTETUKA U ITEKTPOTEXHUKA
[Tpoduns/IIporpamma«iIeKTpOCHAOKEHUE)

TecTnl
10 JUCLUIUTNHE «DJIEKTPOCHAOKEHHUEY

1. PactipenenutenbHOE yCTPOUCTBO, MpeHA3HAYEHHOE JIJIS IPUEMa U pacIpeieeHus
3JIEKTPOIHEPT MU Ha OTHOM HaIpsKeHUU 0e3 mpeoOpa3oBaHus:

A) pacnpenenuTenbHblid MyHKT - P11

B) npuemnsiii myHkT - TI1

C) ucrounuk nuranus - U1

J1) Tpanchopmaropras nmoactanis -T11

E) anextpoycranoBka - OV

2. Pacumudposats 6ykBeHHyto abbpeBuatypy — ['TIIL

A) rinaBHBIN NEPEKIIIOYATENbHBIN MYHKT

B) rnaBHbI IpueMHBINA TyHKT

C) ropoackoil MyHKT npuema

J1) mozcTaHIus TITyOOKOTo MpeoOpa3oBaHUs

E) riaBHas moHW3UTEIHHAS MTOICTAHIIUS

3. Kak genstcs TeruioBsle snekTpudeckue ctaniun TOC 1o xapakrepy o0cayKuBaHus?
A)T'POC

B) KBC

C) ToL

1) ADC

E) nepeuncnennsie B 1. A, B, C

4. DNeKTpOCTaHINH, CHAOKAIOIIME TOTPEOUTENCH TOIBKO IEKTPOIHEPTHEl, HO YIaJeHHbIE OT
HUX U [Iepe/larolire BbIpadaThIBa€My0 MOIHOCTh HAa BBICOKUX U CBEPXBBICOKHMX HAIPSKEHUSX.
A) TOC

B)I'DC

C)I'pPoC

JI) KOC

E) ADC

5. IlpennpuaTus WM YCTAaHOBKH, NIPeIHA3HAYEHHBIE /JIS IPOU3BOCTBA 3JIEKTPOIHEPTUH.
A) 3JIeKTpOCTaHLIUA

B) sneprocucrema

C) TpanchopmaTopHas MOICTAHITUSL

J1) cuctema 31eKTpOCHA0KEHUSI

E) anexrpuueckas cuctema

6. B 3aBHcHUMOCTH OT BH1a SHEPTUH, TOTPEOIAEMOI IEPBUUHBIM JIBUraTEIEM, HIEKTPOCTAHIIUH
MOTYT OBITh:



A) TennoBbIMU

B) runposnextpocTaHIUSIMH
C) aroMHBIMUI

J1) ra30TypOMHHBIMH

E) Bce BbllIEnIEpEUMCIEHHOE

7. COBOKYIMHOCTh YCTAaHOBOK IO BBIPAOOTKE, paclpeieICHUIO U MOTPEOICHHUIO dTIEKTPOIHEPTUU
Y TETUIOTHI, CBSI3aHHBIX MEX]y COOOM 3JIEKTPUUECKUMHU U TETUVIOBBIMU CETSIMU -

A) cuctema >1eKTpocHa0KEeHUs

B) sHeprernueckas cuctema

C) snexTpuueckas cucrema

J1) IIEeKTPOCTAHITUS

E) Tennosnexrpocranius

8. Cxema, Ha KOTOPOI MOKA3bIBAIOTCS OCHOBHBIE (DYHKIIMOHAILHBIE YACTH 3JEKTPOYCTAHOBKU U
CBSI3M MEXKIY HU MU -

A) npuHIUNHATbHAS

B) onepaTtuBHas

C) cTpyktypHas

J1) rnaBHas

E) dyHkmmonanbHast

9. Uto siBiIsSIeTCS MMOTPEOUTENSIMUA COOCTBEHHBIX HYX]T HA TPAHC(HOPMATOPHBIX TOICTAHITHSIX ?
A) ocBeTUTENbHbBIE YCTAHOBKHU

B) BeHTWISAIIMOHHBIC YCTAHOBKH

C) HacocHbIE CTaHIIUU

J1) MeXaHU3MbI MEXaHUYECKHUX MACTEPCKUX

E) Bce BhlIenIEpEUnCIICHHBIC

10. Ha ckoipKko KaTeropuii pa3aesisioT SJIEKTPOYCTAHOBKH MMOTPEOUTENEH 3JIEKTPOIHEPTUU
coriacHo [1YD?

A)na?2

B)na 3

C)na4d

1) Ha 6

E) Her mpaBuiibHOTO OTBETa

11. CoBOKYIMHOCTB YCTPOUCTB, AJIsi IPOU3BOCTBA, IEPEAAYU U PaCIPEIeICHHUs MIEKTPUIECKON
SHEPTHUH ITO:

A) sHepreTuyeckas cuctema

B) cucrema snexkrpocHabxeHUS

C) anekrpocranuus

J1) HICTOYHHUK TTHUTAHUS

E) anexrpuueckas cuctema

12. DnekTpocTaHIus, CHa0Xaromas moTpeOuTeeH MMEKTPUICCKON 1 TeTUIOBOM YHEPTHH,
pacrnoararpInascs B paifoHe uX NOoTpeOIeHMs:

A) KOC

B) TOII

C)IpoC

) I'2C

E) ADC

13. U3 npuBenennoro psiga Hanpspkenuit (kB): 0,38; 0,66; 0,88; 1,0 HecTaHAapTHBIM SIBASICTCS:
A) 0,38

B) 1,0

C)3,0

J1) 0,66



E) 0,88

14. CoBOKYITHOCTb 3JI€KTPOYCTAaHOBOK JJISl IEPEauM U pacTpeieNieHHs] dJEeKTPUUECKOM SHeprun
Ha ONpe/IeJICHHbIC TEPPUTOPUU:

A) TparchopmMaTopHas MOJACTAHIIH

B) snexrpocranuus

C) snexTpuveckas ceTb

J1) pactipeaeuTeIbHbIN MTYHKT

E) sHepreTudeckas cucrema

15. Kakast 37eKTpoCcTaHIust Mpeodpa3yeT BOJHYIO SJHEPTHIO B JIEKTPHUSCKYIO?
A) ADC

B) TOC

O)I1oC

1) TPOC

E) KOC

16. 13 npuenenHoro psaa Hanpsokeruit (kB): 10; 20; 35; 50; 110 HecTaHAapTHBIM SIBISETCS:
A) 10

B) 20

C)35

H) 50

E) 110

17. DnexTpoycTaHOBKa, IpeHa3HAYEHHAs! IS peoOpa30BaHUsl dJIEKTPUUECKON S3HEPTUU
OJTHOT'O HANpPSKEHUS B SJIEKTPUUECKYIO SHEPTHUIO IPYTOTr0 HAMPSHKEHUS:

A) TETUIO3JIEKTPOCTAHIIHS

B) Tpanchopmaropnas noactaHuus

C) npueMHBbII MyHKT

JT) pactipeeTuTebHbINA TYHKT

E) ucrounuk nuranus

18. DnexTpocTaHuK, cHa0XKaroIue MOTpeOUTeNel TONBKO JIEKTPOIHEPrUei
pacnojiararoyecs: B paiioHe SHEPreTUYECKUX 3a11acoB:

A) TOC

B)I'DC

C) ADC

JI) TPOC

E) KBC

19. U3 npuenenHoro psana Hanpsokenuit (kB): 1; 3; 6; 9; 1,0 HecTaHAapTHBIM ABJISETCS:
Al

B)3

C)6

H) 9

E) 1l

20. Ha cKOJIBbKO TPYIIT ACIAT JJICKTPOIPUEMHUKH IO PEKUMY paOOThI?
A)Hna?2

B)Hna3

C)na4

) uas

E)na 6

21. Kakue napaMeTpbl yKa3bIBalOTCS B IACIIOPTE 3aBOJAA - U3TOTOBUTES SJIEKTPOINPUEMHUKA?
A) MakcUMabHbIC

B) MunumainbHbie

C) HOMUHAJIBHBIC

J1) OCHOBHEBIE

E) Tok n HanpsxkeHue



22. YeM xapakTepu3yeTcsi IOBTOPHO-KPATKOBPEMEHHBIN PeXUM PaOOThI 3JIEKTPOIIPUEMHHKA ?
A) TemmiepaTypoi OKpyKaromien cpeapl

B) nepuonom nay3

C) pabounM mepro10M BpEMEHHU BKIIFOUCHHUS

J1) K03hPUIHEHTOM POIOTKUTEIBHOCTH BKIFOUCHHS

E) remneparypoii HarpeBa 3JIEKTPOIIPUEMHUKA

23. Kak Ha3bIBaeTCsl pesKuUM pabOThI 3JIEKTPOIIPUEMHHUKA ITIPU KOTOPOM MaIlIMHA yCIIEBAET
OXJIaIUTHCA J0 TeMIEepaTyphl OKpYXKaromleil cpeabl BO BpeMs May3bl?

A) KpaTKOBpEMEHHBIN

B) moBTOpHO-KpaTKOBpEMEHHBIN

C) npo1omKUTENbHBIN

J1) mocTosTHHBII

E) nnmurensHbIi

24. Yemy paBHa YCTaHOBJIEHHAs! MOLTHOCTD AJIEKTPONprUeMHUKOB D117

A) max 3Havenuro oxHoro u3 I11 Py = Pmax

B) pacueTHoMy 3Ha4uenuro ognoro u3 OI1 Py = Ppacu

C) cymme HoMuHaNbHBIX MoHOcTel D11 Py = > Py

JT) cymme I00BIX U3 JaHHBIX MOIIHOCTEH DT Py, =Py + Pmax + Ppacu

E) Her nmpaBuiibHOTO OTBETA

25. Kakue cxembl JIEKTPHUECKHUX CETeH MPUMEHSIIOT PU PaBHOMEPHOM pacIpe/ieICHUH
Harpy3KH 10 IJIOMAIH 1exa?

A) paamnanbHble

B) maructpanbHble

C) cmemianHbIe

J1) xoJbLIeBBIC

E) pacnpenenurensHbie

26. Kakue cxembl 3JIEKTPUUECKUX CETEeH MPUMEHSIOT MPH HATMYHH TPYII HATPY30K C
HEpaBHOMEPHBIM paclpeAeseHHeM HX MO TUIOHIaIn 1exa?

A) MaructpaabHble

B) xonbueBbie

C) cMemanHbIe

J1) panuanbHbie

E) pacnpenenurensHbie

27. Kak Ha3bIBalOTCS CXEMbI 3JIEKTPUUECKUX CETEH, MUTAIOLINE KPYITHBIE 3JIEKTPONPUEMHUKH
W PaCIpeIeNITeNIbHBIC ITYHKTHI, OT KOTOPBIX B CBOIO OYEPEIb OTXOSAT CAMOCTOSTEIIHHBIC
JMHUY, TUTAIOIIUE MEJIKUE 3JICKTPOIIPUEMHUKH ?

A) KOJIBIIEBBIC

B) pacnipenenutenbHble

C) pagnanbHbIC

J1) cMelaHHbIe

E) maructpanbabie

28. Kakumu 1ocTOMHCTBAMH 00J1aJal0T MaruCTPaIbHBIE CXEMBbI SJICKTPUUECKUX CeTeH?
A) HaIG)KHOCTh

B) npoctora

C) nemeBu3Ha

J1) BbICOKasi THOKOCTh CETH

E) nepeuncnennoe B . B, C, /|

29. Kakumu HegocTaTKaMu 00JIafaroT pagruaibHbIe CXEMBbI JJIEKTPUYECKUX CeTeH?

A) HEOKOHOMHYHOCTD

B) orpannueHHast riOKOCTb CETH

C) HeOoupIIas HAJICKHOCTh

J1) nepeunicienHoe B . A u B



E) nepeuucnennoe B . A, B, C

30. Kakue mpoBOTHUKY JEKTPUICCKUX CETEH MPOU3BOIAT TUTAHUE ICKTPOITPHEMHUKOB
MIPOMBIIIICHHBIX IPEAMPUSTHI?

A) mpoBoja

B) xaGenu

C) mmHOTPOBOBI

J1) TOKOTIPOBO/IBI

E) Bce BhImIenepeunciaeHHoe

31. o kakoit popmyre onpenessercss pacueTHasi peaKTUBHAs HAarpy3ka npu 3pGeKTHBHOM
YHUCJIE JIEKTPOPUEMHHUKOB N, < 107

A) Qp = Qe
B)Qp, = 1,1 Qcu
C)Qp= z Qcn
M) Q=P tgo

n

E) Qp = z QCM : KMaKC

1
32. Kak Ha3bIBaIOT yYaCTKU OCBETUTEIHHON CETH OT UCTOYHHMKA MUTAHUS IO TPYIIOBBIX ITUTKOB
OCBCIIICHUS ?
A) nuTaromue
B) rpynmnoBeie
C) muToBbIE
J1) ocHOBHBIC
E) nononHutensHbIe
33. Konn4decTBO MOAKIIOYEHHBIX IUTKOB OCBEIICHUS HA KAXIYIO JTMHUIO, OTXOASAIIYI0 OT PY
HU3KOTO HATPSKCHHUS ?
A)2
B) 4
C) ne Gouee 5
)7
E) mob6oe komudyecTBoO
34. Bunbl ocBenieHus 171 IPOMBIIUICHHBIX TIPE TP THIA
A) pabouee
B) aBapuiinoe
C) mecTHOE
J1) HapyxHOE
E) ykazannoe B 1. Au B
35. CKOIBKO MPOBOAHBIMU BBITIOTHSIOTCS] TUTAIOIINE OCBETHTEILHBIC CETH ?
A) IBYXIPOBOIHBIMH
B) TpexnpoBoiHbIMU
C) 4eThIpeXnpOBOIHBIMU
J1) Bapuantsl B u C
E) Bapuantsi A, B, C
36. Kak Ha3bIBaIOT yYaCTKU OCBETUTEIIBHON CETH OT IPYIIIOBBIX IIUTKOB OCBEIICHUS 10
CBETHJILHUKOB?
A) nuraromue
B) rpynmoBeie
C) ocHOBHBIE
J1) AOTIOJTHUTEIIbHBIC
E) mmroBbie
37. CKOIbKO MPOBOAHBIMU BBITIOJIHSIIOTCS TPYIMIIOBBIE OCBETUTEIBHBIE CETH ?



A) IBYXIIPOBOJIHBIMU

B) TpexnpoBoHbIMU

C) 4eThIpexnpoBOIHBIMU

) Bapuantel B u C

E) Bapuantst A, B, C

38. Uto siBisieTCS OCOOCHHOCTHIO OCBETUTEIBHBIX AIEKTPUUIECKUX CETEH M0 CPAaBHEHUIO C
CETSIMU CHJIOBBIX AJIEKTPOIIPUEMHHUKOB?

A) 3HauMTeNbHAS IPOTAKEHHOCTH CETH

B) 3HaunTenpHas pa3BeTBICHHOCTh CETH

C) HeOoJIbIIIEe MOIITHOCTH Y9aCTKOB CETH

J1) HajM4Kre yCTaHOBOK paboyero U aBapuiiHOTO OCBEIICHUS

E) Bce BhImIenepeunciaeHHoe

39. OTKyza ocyIecTBIseTCs MMTaHUE aBApUITHOTO OCBEIIECHUS IPOMBIIUICHHBIX MPEAPUATHN ?
A) ¢ uTa MOCTOSHHOTO TOKa

B) ¢ muTa COOCTBEHHBIX HYXK]T

C)c TII

) c PY 6 kB

E) ¢ cunoBoro tpancopmaropa 380/220

40. Kakoli MeToJ1 pacueTa JIeKTPUUYECKUX HAarpy30K HanOoJiee TOUHBIA U IPUHSAT 32 OCHOBHOM
JUTSL BCEX TIPOEKTHBIX OPTaHU3aIHii?

A) pacyeT MeKTPHUECKUX HArpy30K 10 YEIbHON INIOTHOCTH Ha €IMHUILY IPOU3BOACTBEHHON
TJIOLIA AN

B) pacuert snexTpuueckux Harpy3ok mo kodddummenry crpoca

C) pacueT 3MeKTPUUECKUX HATPY30K MO YACIbHOMY PAacX0y ANEKTPOIHEPTHH HA €AUHUILY
BBIITYCKAaeMOH MPOTYKIINN

JT) pacueT 3JIeKTPUYECKUX HArpy30K 1Mo kKo3dduitmenty ucnosb3oBanus K, u koadduimenty
MakcumyMa Kyaxe

E) pacuer o rpadukam Harpyzku

41. O6o3HaueHNE U SAUHUIIBI U3MEPEHUS PEAKTUBHON MOIIIHOCTH

A) P, BT, kBt

B) Q, Bap, kBap

C)S, B-A;xBA

) U, B,xB

E)l, A, xB

42. Tlo xakoii (hopMyIie onpeIeisieTCs MOJTHAS PacueTHasI MOITHOCTh?

A) Sp=+/P3+Q3
B) Sp=Pp-cosg
C) Sp=P2+Q3
n) Sp=Pp-9p
E) Bapuantel A u B

43. Tlo xakoi (bopMlee onpeacisAeTCd 3HAUCHUC HOMHWHAJIBHOT'O TOKa U1 BCEX BUAOB
QJICKTPOIMPHUEMHUKOB, UMCIOIIUX OI[HHOHHLIﬁ ILBI/IFaTeJ'II)?

P HOM
\/_SU HOM

B) | oy = P rom
Jau oy - COSP

A) oy =




C) IHOM — PHOM
\/_3UHOM -COS@ -1

n
Z PHOM
oy =——=—
HoM \/_3UH0M -COS@ -1
S
© b =5

44. ®opmyna a1 onpeaesieHUs HOMUHAIBHOTO TOKA JIJI 3JIEKTPOYCTAHOBOK, 3aIaHHBIX MMOJTHON
MOIIHOCTBIO?

S
A) Vhoy = —\/—35 =
HOM
P ryom
B) | 1y, =
Hom U yops - cOSQ
P yom
Q) | =
HoM \/_3UHOM -COS@ -1
n
Y. Prou
0 oy =—=—
HoM \/_3UH0M -COS@ -1
U
E) | yoy = ITQOM

45. ®opmyna onpeaeneHuss HOMUHAILHOM aKTUBHOW MOIIHOCTH JIJIS1 SJIEKTPOIPUEMHUKOB,
3aJJaHHBIX IIOJTHOM MOIIHOCTERIO:

A) Proy =Pr -VIIB

B) Proy =S - cosg

C) PHOM :SH 'COS@H\/HB
J1) Bepubie hopmyisl . B, C

n
E) Prow =2 Prow
1

46. Yemy paBeH K03(h(OUIMEHT 3arpy3KH IS SJIEKTPONPUEMHUKOB, paOOTAIOMINX B IIOBTOPHO-
KpPaTKOBPEMEHHOM PEXuMe paboThI?

A K, =1
B)K, =0,9
C)K, =075
MK, =0,5
E)K,=0

47. Tlo xakoii hopmyie onpenensiercss KodpOUIUEHT, XapaKTePU3YIOIIHA UCTIOJb30BaHNE
AKTUBHOM MOIIIHOCTH JIJISl TPYIIIIBI 3JIEKTPOIPHUEMHHUKOB C Pa3HBIMU PEKUMaMU PabOTHI?

P CM
A) Kgp =— M
MAKC



H
P
H
) Kypxe =——
cM
P
E) K, =M
Py

48. Kax omnpenensiercst KoapPUIMeHT MakcuMyMa Ky 7151 TPYIIIT JIEKTPOIPUEMHHUKOB C
MEPEMEHHBIM PEKUMOM PabOTHI TP pacyeTe NMEKTPUIECKUX Harpy30K?

A) no tabnune

B) o rpaduxy

C) o hopmynam

JI) mo A uiu B

E)mo A, B,C

49. Yemy paBeH k03 purmeHT MakcuMyMa K,y AJ15 37I€KTPONPUEMHUKOB C TPAKTUIECKU

HEU3MEHHBIM PEKUMOM PAaOOTHI IIPU pacyeTe dIEKTPUIECKUX HArPy30K?
A) Kyare = 0,5

B) KMaKc =1
O) Kyaxe=1+3
I[) KMaKC =2

E) ne Hopmupyetcs

50. B 3aBUCUMOCTH OT KaKHX BEJIMYMH ONpenessaoT Koo duunent makcumyMma K> 1, mtst
ANEKTPONPUEMHHUKOB C TIEPEMEHHBIM PEXXUMOM pabOThI MPU pacyeTe FINEKTPUIECKUX HATPY30K?
A) oT 3¢ peKkTUBHOTrO uncia N, rPyHIbl 3JIEKTPONPUEMHUKOB

B) ot 3Hayenus cpenHero ko3 dunuenTa ucnonb3oBanus Ky, Tpymnisl 21€KTpoIpueMHIKOB
C) ot N, u Ky, rpymIiel 31eKTpOTPUEMHUKOB

J1) ot koaddurmenta 3arpysku K,

E) ot ko punmenta BrmroueHus K,

51. Yro HEOOXOAMMO 3HATH JJISi COCTABIICHHS CXEMBI AIeKTpocHaOx)eHus nexa g0 1000 B?
A) maH 1exa ¢ pacCTaHOBKOM CHUJIOBBIX JIEKTPONPUEMHUKOB

B) ycnoBus cpenpl (BIaKHOCTh, arpeCCUBHOCTD, MBLUIBHOCTD)

C) K KaKOl KaTeropuu MOTPEOUTENICH OTHOCSTCS JICKTPOIIPUEMHUKHI

J1) mo>kapoonacHOCTh, B3PHIBOOIIACHOCTD IeXa

E) HeoOX0oMMO y4UTHIBaTh BCE YCJIOBUS NIEPEUNCIICHHBIE BBIIIE

52. Kakue BeTMYMHbBI MOXKHO ONPEAEIUTDH M0 TOA0BOMY IrpadpuKy Harpy3ku?

A) KOTMYECTBO 3JIEKTPOIHEPTUHU BhIPaOOTAaHHOM WK TTOTpeOaeHHoM 3a rog W,

B) cpeaHror0 rogoBy0 MOIHOCTE HATPY3KU Peprox

C) 9muciI0 YacOB MCIOJIB30BAHUS MAKCUMyMa HATPY3KU T yax

J1) nepeunciennoe B 1. A, B

E) nepeuncnennoe B . A, B, C

53. Yro oTKIaAbIBaeTCA HA OCH a0CIMCC, HA TpaUKe HATPY3KH ?

A) IPOJIOJKUTENBHOCTh HATPY3KH B TEUEHUH I0/1a

B) npoaomkuTenbHOCTD HArpy3KU B TEUEHUHU CYTOK

C) npoAOIKUTENBHOCTh HATPY3KU B TEYCHUU MecsIa

J1) aKTUBHBIC U PEAKTHBHBIC HATPY3KH

E) nepeuncnennoe B m. A, B

54. Yrto oTKIIaABIBAETCS HA OCH OpJIMHAT Ha rpaduke Harpy3Ku?

A) IPOJIOJKUTENBHOCTh HArPY3KH B TEUECHUH T0J1a



B) npoaomKuTebHOCTh HArPY3KH B TEUCHUH CYTOK

C) akTuBHBIE HAarpy3KH

J1) peakTHBHBIC Harpy3KH

E) nepeuncnennoe B . C, /]

55. ®akTophl, CHUKAOLIUE IIOTEPU MOILHOCTH U JIEKTPOIHEPIUU B CUCTEME
3JIEKTPOCHAOKEHHUS -

A) mpyMeHEeHHE MOBBIIIEHHOT'0 HAMPSKEHUS B SJIEKTPUUECKHUX CETAX U TITyOOKUH BBOJ
HanpsikeHus 35 kB u BeIme

B) perynupoBanue rpadukoB Harpy3Ku

C) parmmoHaJIBHBIN PEKHUM 3arpy3Ku TpaHCPOPMATOPOB

J1) CHU)KEHME BEJIMYMHBI TOKA U COMPOTHBIICHHS B INHUN

E) Bce BhIIIENIEpEYHCICHHOE

56. Ha ckonbko KaTeropuil pa3aemistorT 3JEKTPOIPUEMHHKH 110 00ECIIEYEHHNIO HaJIe)KHOCTH
JIEKTpOCHA0XKeHUs?

A) Ha 2 xaTeropuu

B) na 3 kareropuu

C) Ha 4 xareropuu

J1) Ha 5 kaTeropwuii

E) na 6 xateropuii

57. Kakas »To cxema?

A) maructpanbHas
B) cMmemanHas

C) konblieBas

) panuansHas

E) onHocTymnenuaTas

UIl

OIIl OI12 OI13

58. IIpenoxpanuTesieM Ha3bIBA€TCS anmapar, MpeIHa3HaYeHHBIN JJIs:

A) He4acThIX BKJIIOUYEHUH U OTKITIOUEHHUH IEKTPUUECKOM LenH

B) 3anmuTsl ot neperpy3ku

C) co3manus BUIMMOTO pa3pbiBa

J1) aBTOMaTHYECKOTO OTKITFOUCHUSI AICKTPUUCCKON 1ISTTH MPH TIEPErpy3Ke U KOPOTKOM
3aMbIKaHUU

E) 3amumThl OT TOKOB KOPOTKOTO 3aMbIKaHHs

59. [lomyctumo Jiu nutanue norpedureneit |1 kareropuu 0T 0THOTO0 UCTOYHUKA TUTAHUSA ?
A) HEIOYCTUMO

B) nomyckaetcs muranue o oxgnoi BJI, eciaun obecrnieueHa BO3MOKHOCTD ITPOBEICHUS
aBapUHHOTO PEMOHTA TOH JIMHUK HE 00JIee CYTOK

C) nomyckaeTcst Ha BpeMsl BKJIIOYEHHS pE3€pBHOIO MUTAHUS JEXKYPHBIM I1IEPCOHAIIOM

J1) ot ogHOTO TpaHChOPMATOPA, ITPU HATNYHHU LIEHTPATU30BaHHOTO pe3epBa U OBICTPO 3aMEHBI
E) nonyctumo no Bcem yciosusiMm B 1. B, C, /]

60. Kakas cxemMa BHYTPULIEXOBON 3JIEKTPUUYECKON CETH IPEACTaBICHA HA PUCYHKE?

A) cmemmaHHas

HII B) nByxcrynendaras
C) maructpanpHas

) panuanbHas

E) onnoctynenuaras
oIl OI12 D113

61. IlImaamu HA3LIBAIOT:

A) poBojia u kadenu

B) HenzonmupoBaHHBIC POBOTHUKH

C) HensoaMpoBaHHBIE MPOBOJIHUKHU U TIPOBOJIA, YKPEIUICHHBIE Ha U30JISTOpax




J1) u301MpOBaHHBIC TIPOBOIHUKH

E) Bo3nyminbie TuHUM

62. MarauTHbIM IIyCKaTEJIEM Ha3bIBAE€TCS AIEKTpoannapar, NpeaHa3HaueHHbIN IS
A) HEYaCTHIX BKIIFOUCHHUN U OTKIIFOUCHUN YJIEKTPUUICCKOMN TENr

B) yacThIX BKIIIOUEHUH M OTKJIIOUSHHN AJIEKTPUUYECKON 1eTIH, CHa0KEHHBIN 3JIEKTPOMarHUTHBIM
pacuenureseM MakCUMaabHOTO TOKA

C) co3nanus BUIUMOTO pa3pbiBa

J1) 4acThIX BKIIFOUCHHI U OTKJIFOUCHHI IIEKTPHUCCKON IETTH, CHA0KEHHBIN TETJIOBBIM
pacuenurenemM

E) BumuMoro paspsiBa 3J€KTpUUYECKO LIETIH MPU OTKIIIOUEHUHU

63. K motpeOuTensm 37eKTpo3HEepruu | KaTeropuu OTHOCST MOTPEOUTENH, TEPEPHIB B
AJIEKTPOCHAOKEHUH KOTOPBIX MOXKET MOBJIEYh 33 COOOM:

A) OMacHOCTD JJIs1 )KU3HU JH0eH

B) maccoBblit Opak MpOayKIMH, TOBPEKACHHE JOPOTOCTOSIIETO 000PYIOBAHUS

C) paccTpoiCTBO CII0KHOTO TEXHOJIOTUYECKOTO Mpoliecca

JT) MaccoBbIii IPOCTOM pabOYUX MEXaHU3MOB, TPAHCIIOPTA

E) Bce ycnoBust B11. A, B, C, 1

64. Kakas cxema BHYTPHUIIEXOBOH 2JIEKTPUUECKON CETH MpeCcTaBlieHa Ha PUCYHKE?
A) panuanbHas
HIIT B) marucrpanpHas
C) cMemanHas

— J1) nByXcTymeHuaras

E) xonbiieBas
OII1 OI12 OI13

65. Kakoil BapuaHT pacKpacKH IIMH BEPHBII?
A) A —3enensiii
B — xenrolit
C - xpacHbIit
B) A —3enenbrii
B — xpacHb1i1
C - xentoIi
C) A —xentwid
B — 3enensrit
C - xpacHbIit
JI) A — kpacHblii
B — 3enensrit
C - xenThIit
E) A —xentbrit
B — xpacHb1i1
C - 3eneHsbIit
66.Kommyrannonnsiil annapar 10 1000 B, npegna3HaueHHbIN I BKIOYEHUS U OTKIFOYEHUS
AJICKTPUIECKOM IIEMU B HOPMAJIEHOM PEXXHME M aBTOMATHYECKOTO OTKJIIOUYEHHUSI B aBApUHHOM
pexume:
A) MarHuTHBIN IycKaTenb
B) aBToMaTHyecKuii BBIKITIOYATETh
C) mpenoxpaHUTEINb
J1) KoHTaKTOp
E) pyOunbauk
67. JlomycTrMble OTKIIOHCHHS HAIIPSHKCHUS Ha 32)KUMaX MPUOOPOB AIIEKTPUIECKOro pabodero
ocsemenus cornacHo 'OCT-
A)OT—S%IIO+5%UHQM



B)OT—S%I[O+10%UHOM

C) oT +2,5 % o + 5% UHOM

J) =10 % Unom

E) HeT npaBuiIbHOTO OTBETA

68. JlonmycTumble OTKIIOHEHHS HANIPSDKEHUS Ha 3aKMMaXx 3JIEKTPOJBUTATENEH U ITyCKOBBIX
anmaparoB corjacHo ['OCT —

A)otr—5% 1o+ 5 % Ugowm

B) oT—5 %,Z[0+ 10 % UHOM

C)or +2,5 % no + 5 % Unowm

1) £ 10 % Upom

E) Her npaBmibHOTO OTBETA

69. Kakue ucnomnb3yroT cpecTBa PEryIMPOBaHMSI HAMIPSKEHUS B CUCTEMaX AJIEKTPOCHAOKEHUS ?
A) CUHXpOHHBIE KOMIIEHCATOPBI

B) ynpasnsiembie 6aTapen KOHIEHCATOPOB

C) nuHeiHbIe PeTyIMPOBOYHbIE aBTOTPaHC(HOPMATOPHI

J1) cunosie Tparchopmaropsl ¢ PITH (¢ ITEB)

E) Bce nepeuncieHHble cpeacTBa

70. Kakue crocoObl peryanpoBaHus HAMPSHKEHUS UCTIOIB3YIOT ISl oOecrieueHus: TpedyeMoro
peXHMMa HalpsDKEHUS Ha 3aKMMaX IPUEMHUKOB AJIEKTPUUYECKON IHEPTUU?
A) perynupoBaHHe Ha HIMHAX AJIEKTPOCTAHIUHN U MOACTAHIIUN

B) perynupoBaHne Ha OTXOASIIMX JIMHUAX

C) coBMeCTHOE peryanpoBaHue

J1) MOTIOTHUTENBHOE PETyIMPOBAHKE

E) ucnonb3yroT Bce criocoOsl

71. Yto mpexacrasisieT cOO0W CHHXPOHHBIA KOMITpECCOp?

A) AJl ¢ x.3. poTopoM

B) A/l ¢ dhbazabIM poTOpoM

C) CUHXpPOHHYIO MaIIMHY ¢ O0JIETYEHHBIM BaJIOM 0€3 Harpy3Ku

J1) OOBIKHOBEHHBIN CHHXPOHHBIN JIBUTATEb

E) MammHy nocTosIHHOTO TOKa

72. Kak onpenensiercss KO3QPHUITUEHT MOITHOCTH COS (7

A) COSQ = %
B) COS _L
Y7
C) COSQ = £
Q
S

J) COSp = NeT)
E) COS@ = S
¢ P

73. OT yero 3aBUCHUT MOBBIIIEHHE KOAPPHUIIMEHTA MOIITHOCTH COS(Y?

A) OT CHIW)KEHUS TOTPeOICHHS pEaKTHBHOM MOIITHOCTH Q

B) ot cHmxenwust motpeOieHust akTUBHON MotHOCTH P

C) oT uCTOYHNKA TUTAHUS CETU

J1) ot nuTarouiero Tpanchopmaropa

E) oT noBbllIeHNs HAPSKEHUS CETH

74. Kakue nmotpeOuTeny sBIAIOTCS OCHOBHBIMU OTPEOUTEIIMI PEAKTHBHOIN MOIIHOCTHU?
A) acUHXpOHHBIE IBUTATEIH



B) tpancdopmaTtopsl

C) peakTopsl ¥ BO3AYIIHBIC THHUU

J) nepeuncnennoe B 11. A, B, C

E) nepeuncnennoe B n. A u B

75. CKOJIBKO CYIIECTBYET CIIOCOOOB MOBBIIIEHUS KO3((DUITMEHTA MOIITHOCTH COS (7
A)l

B)?2

03

) 5

E)7

76. 3HaueHre HOPMATUBHOTO KOA(PPHUIIMEHTa MOITHOCTH COS ¢ TPU MUTAHUH MOTpeOuTeneit ot
sHeprocuctemsl 1o cetsim 110 kB u 35 kB.

A) cos ¢ = 0,85
B) cos ¢ = 0,87
C)cos ¢ =0,91
J) cos ¢ =0,93 + 0,95
E) cos ¢ = 0,98

77. Yrto nmpeaycMOTpeHO B cxemax KoHaeHcaTopHbIx Oatapeit Kb mis ux OvicTporo paspsaa
MOCJIe OTKJIFOUEHUS OT CETH?

A) OAKITIOYEHHE OMHUYECKOTO COTIPOTHUBICHUS

B) nmoaxtouenne TpanchopmaTopa HanpsHKEHUS

C) moakioueHne pe3ucTOpOB MapasieIbHO KOHASHCaTOpaM

J1) OaK/TFOUEHHUE JIaMIT HaKaJTHBaHUS

E) noaxmirouenue qr00bIX U3 MEPEUUCICHHBIX DIIEMEHTOB

78. B TeueHUM KaKOTO BPEMEHH ITPOUCXOTUT paspsi KoHaeHcaTopHoi Oarapen Kb mocre ee
OTKJIIOYEHUs?

A) MTHOBEHHO

B) 1 mun

C) 5 mun

) 20 Mun

E) momnuaca

79. Tlo xakoit popmyne onpeaensercs NoaHasi pacdeTHas MOIIHOCTh C y4ETOM KOMIICHCAIUH ?

A)S,=\P2+Q;
B) S, =P2+(Q, +Q,)’
C)S,=P, 19¢

I[) Sp :Qp +Qky

E)S, :JP]Z, +Q,f'y

80. Ha munax 0,4 kB Tpebyercst CkoMIEHCHPOBATh PACUETHYIO PEAKTUBHYIO MOIIHOCTb Q, =
510 xBap. BeiGepuTe KOMIUIEKTHYIO KOHACHCATOPHYIO YCTAHOBKY.

A) YKH 0,38 - 300

B) YKH 0,38 - 450

C) YKII 10 - 450

J) YKH 0,38 - 600

E) YKJI 6 - 900

81. Kak onpeaenuTs peakTHBHYIO MOLIHOCTb, 3Had tg @,?

Sp

9o,

AQ,=



PP
B Q= tgg
p

0 Qp =P, 199,
I[) Qp :Sp tg(DP
E)Q,=(S,-P, tgp,

82. Kak Ha3bpIBaeTcs mporiecc ObBICTPO MPOTEKAIOIMUX KPATKOBPEMEHHBIX N3MEHEHUN
HaIpsHKEHUS B CEeTU?

A) OTKIJIIOUEHHE HAPSKEHUS

B) xonebanus HanpsKeHUs

C) HecHMHYCOMIAIBHOCTD (DOPMBI KPUBOW HAMIPSKEHUS

J1) HecCUMMETpUSI HATIPSKEHHS

E) wacrora nuratomiero HanpsKeHus

83. Uto npezncrapnseT co00i pa3HOCTh MEXTY (PAaKTHUIECKUM M HOMHHAIBHBIM HAPSKCHUEM
CETH, BhIpakeHHas B %7

A) HeCCUMMETpPHS HANIPSKEHUS

B) xonebanune HanpsKeHUs

C) oTKJIOHEHME HAIPSHKEHUS

J1) HecuHyCOHIanbHOCTH (POPMBI KPUBOI HATIPSHKCHUSI

E) perynupoBanue HanpspkeHUs

84. Uro saBiseTcs noka3aTeneM KauecTBa MEKTpo3Heprun B coorserctsuu ¢ ['OCT?
A) OTKJIOHEHHUS HaNPsHKEHUs

B) xoneOaHus 4aCTOTHI HANIPSHKEHUS

C) HEccuMMeTpus HAPSYKEHUS

J1) HecHHYCOHIanbHOCTD (POPMBI KPUBOI HATIPSHKCHUSI

E) nepeuncnennoe B . A, B, C, /]

85. Ha kakoe HanpsiKeHue BBITYCKAIOT YIIpaBiisieMble KOHJICHCATOPHBIE OaTapeu Jis
PerylupoBaHUs HATIPSKEHUS?

A) 0,38 kB

B)6—-10 kB

C)35xB

J) 110 xB

E) ykazannoe B 1. A, B

86. Benmnunna ko3 puureHTa MOIHOCTH COS () MOCe KOMIEHCAUN PEaKTUBHON MOIHOCTH
MOTPeOUTENS TOJDKHA HAXOAUTCS B MpEIeiax:

A)0+0,5
B) 0,51 + 0,65
C) 0,87

1) 0,93 = 0,97
E) 0,98 = 1,08

87. OtHomIeHNE OTPEOIIAEMOI IIEKTPOIPUEMHUKOM aKTHBHOM MOIIHOCTH K TTOJIHOM
MOIITHOCTH, Ha3bIBAIOT:

A) tgo

B) koo durmeHT MomHoCTH

C) sing

JT) ko3 dunueHT 3arpy3Ku

E) KIL/.

88. OTHoIIEeHUE OTPEOIIEMON HIEKTPONPUEMHHUKOM ITOJIHOM MOITHOCTH K HOMUHAJIBHOMY
3HAYCHHIO TIOJTHOM MOIIHOCTHU TpaHc(opMaTopa, Ha3bIBAIOT:

A)sing

B) KIT/]



C) k03 pdUIMEHT MOIITHOCTH

) tgo

E) koaddunment 3arpy3ku

89. Kak Ha3bIBaeTcs sBJICHHE, 00YCIOBICHHOE HOHU3AIMEH BO3IyXa OKOJIO TIPOBOOB, €CIIH
HaIPSHDKEHHOCTD 3JIEKTPUUYECKOTO 101 Y IOBEPXHOCTH IMPOBO/IA IPEBBIIIAET MIEKTPUUECKYIO
MPOYHOCTh BO3aAyxa?

A) KOpOTKOE 3aMBbIKaHHE

B) xoponupoBanme

C) nepeHanpsixeHne

) meperpys

E) noreps HanpsixkeHus

90. UeM BBINOJHAIOT JIEKTPUUECKHE ceTH HanpsikeHuem Boie 1000 B?
A) BO3JIYIIHBIMU JTUHUSIMU

B) xabenbHBIMU TUHUSMHA

C) TokomnpoBogamMu

J1) MIUHOTPOBOIAMH

E) Bcem BbllIe TepeunCICHHBIM

91. Kak Ha3bIBaeTCs YCTPOMCTBO ISl IEpEauu AIEKTPUUECKON SHEPTUU IO TTPOBOJIAM,
PacoJIOKEHHBIM Ha OTKPHITOM BO3AYX€ U MPUKPETJIEHHBIM C TIOMOIIIBIO U30JIITOPOB U
apMartypsbl K oropam?

A) xabenbHbIe TUHIH - KJI

B) Bo3aymnbie muauu - BJI

C) mmHONpPOBOIBI

JT) TOKOTIPOBOIBI

E) Her nmpaBuiibHOTO OTBETA

92. Kakue npoBoja npumeHstot 1 BJI?

A) alIfOMUHUEBbBIC

B) mennbIe

C) cranbHbIC

J1) craneanmoMUHHUEBBIC

E) Bce BhbllenepeuncieHHbIE

93. Kakue Tunsl U30J1TOPOB IPUMEHSIIOT 1715 BJI?
A) WTBIpEBBIC

B) noasecHbie happopoBbie U CTEKISHHBIE

C) omnopHele

J1) nepeuncieHHbie B 1. A u B

E) nepeuncnennsie B . B u C

94. Kakumu moryT ObITh onopsl BJI mo Haznauenuro?
A) aHKepHBIE

B) npomexyTounble

C) KoHI1IEBBIC

J1) yrioBsie

E) Bce BhllIenIepeuncIeHHbIE

95. VI3 uero BHIMIOJTHSIOT KUl Kabemneit?

A) 13 MeTHO¥ TIPOBOJIOKH

B) u3 antomuHMEBON IPOBOJIOKU

C) u3 cTaibHON TPOBOJIOKH

J1) nepeunciennoe B 1. A u B

E) nepeuncnennoe B . A, B, C

96. KakuMy BBINOIHSIOT KaOEIH M0 TUITY JKUJI?

A) OTHOXKUIBHBIMU

B) AByX>KMIIbHBIMU



C) Tpex>KUIbHBIMU

J1) 4eThIpEXKUIbHBIMH

E) nepeuncnennoe B 1. A, B, C, /|

97. VI3 yero u3roTaBIuBarOT THOKKE TOKOIIPOBOIBI?

A) U3 alIFOMMHUEBBIX [TPOBOJIOB

B) u3 craneanoMuHuEBbIX TPOBOIOB

C) 13 MeIHBIX POBOJIOB

D) u3 criaBoB aTFOMHHUS

E) nepeuncnennoe B . A, B, C

98. Kakoro ucnojgHeHus! MPUMEHSIOT TOKOIIPOBOBI /1JIsi BHEITHETO U BHYTPEHHETO
ANEKTPOCHA0KEHUS POMBILIUIEHHBIX IPEITPUITHIA?

A) OTKpPBITBIE

B) cxpsIThIE

C) 3akpbIThIE

J1) nepeunciennoe B . A u C

E) nepeuncnennoe B m. A u B

99. B 3aBUCHMOCTH OT KaKoro rnapameTpa )KeCTKHE IIUHbI COOUPAIOT 110 OJIHOM, JBE, TPH MOJIOCHI
B OJIHOM MakeTe Ha (azy?

A) B 3aBUCUMOCTH OT HaIPSDKEHUS

B) B 3aBHCHMOCTH OT TOKa

C) B 3aBUCUMOCTH OT MOIITHOCTH

J1) B 3aBUCUMOCTH OT IIOTHOCTH TOKA

E) B 3aBuCcMMOCTH OT CONPOTHUBIICHUS

100. Kakoe o ¢opme ceueHuEe UMEIOT IUHBI?

A) kpyrioe

B) Tpeyronbnoe

C) xopobuaToe

J1) mepeurcientoe B 1. A, B, C

E) nepeuncnennoe B . Bu C

101. YTO OTHOCHUTCS K CUCTEME BHEIIHET0 3aBOJICKOT0 JIEKTPOCHA0KEeHUs?

A) BO3AYIIHbIE IMHUU OT MOJICTAHIIMN SHEPTOCUCTEMBI /10 TJIaBHOW MOHU3UTENIBHOM MMOACTaHLIUN
I'TIIT

B) rmaBuas nmonusurensHas nmoactanims ['TIT

C) xomiutekTHas TpaHcpopmaropHas noacranims KTIT

) pactpenenutensubie suauu ot ['TIIT 1o mexosbix TTI

E) pacupenenurensuslie muauu ot KTII 1o snexTponpreMHUKOB

102. YTo OTHOCHUTCS K CUCTEME BHYTPEHHETO 3aBOJICKOTO AJIEKTPOCHAOKECHUS ?

A) pacnpenenurenpHble TMHUM OT TII 10 JIEKTpPONpPUEMHUKOB

B) xommiekTHas TpanchopmaropHas noactanmms - KTTI

C) pacnpenenurenabHble TMHUU OT riIaBHOM noHusuTeabHou noactanuuu ['TI no nexossix TII
J1) BO3AyILIHBIC JIMHUK OT MOJACTAHIKUU dHEeprocuctemsl g0 ['TITT

E) nepeuncnennoe B . C u /|

103. Kakue 13 nepeyrcieHHbIX TOCTOUHCTB HE OTHOCSATCS K MarucTpajJbHbIM CXeMaM
3aBOJICKOI'O 3JIEKTPOCHA0XKEHUA?

A) CHI)KEHUE KalUTaJIbHBIX 3aTpaT

B) Hase)xHOCTD AKCIITyaTaluK 3JIEKTPUUECKON CETH

C) yMeHBIIICHUEM JJTMHBI TUTAIOIICH JTUHUN

J1) CHM)KEHHE KOJIMUECTBA MCIIOIb3YEMbIX BHICOKOBOJIBTHBIX alllapaToB

E) ynpoiienue cTpouTenbHOM YacTH MOACTaHIIUN

104. Kakue u3 nepevyncieHHbIX JIOCTOMHCTB HE OTHOCSITCA K paJiuaIbHBIM CXeMaM
BHYTPHU3aBOJCKOTO 3JIEKTPOCHAOKEHUA?

A) mpocToTa BBIIIOJIHEHUS



B) Hape)xHOCTD AKCIITyaTaluK SJIEKTPUUECKON CETH

C) cHWKeHre KalmUTaIbHBIX 3aTpaT

J1) npuMeHeHne OBICTPOICHCTBYIOIICH 3aIIUThI

E) BO3MOXHOCTh MPUMEHEHUSI aBTOMAaTUKU

105. Kak coeaunsitor Mexay coboii anexkrpoanmnapats! 110 kB, yctanosnennsie Ha OPY T'TIIT?
A) mIMHAMU KPYTJIOTO CEUEHUs

B) mmmHamMu ipsiMOYTroJIbHOTO CEUEHUS

C) muHAMU KOpOOYATOTO CEYCHUS

J1) TpeXIMOJIOCHBIMH [IIMHAMU MPSMOYTOJILHOTO CEUCHUS

E) mmuamu B . A, B unu C

106. Kak Ha3bIBalOTCS MOJICTAHIIUU MTPEHA3HAYCHHBIE JJIsl MIUTAHUS OJJHOTO WJIM HECKOJIBKUX
EXOB?

A) 3aBoJICKHE

B) nexoBsie

C) paiioHnHbIe

J1) y31m0BBIC

E) rnaBHbIe

107. late pactmmdpoBry — KPVY.

A) KOMILJIEKTHOE pacipeeuTeIbHOE YCTPOUCTBO

B) xkamepa paguanbHO#l yCTaHOBKH

C) kamepa pacrpeaeuTeIbHOTO yCTPOCTBa

J1) KOMIUTEKTHAsI pallOHHAsl YCTAaHOBKA

E) Her nmpaBuiibHOTO OTBETA

108. YcTpoiicTBO, y KOTOPOTO BCE MU OCHOBHOE AJIEKTPOOOOPYI0BaHUE PACIIONOKEHO HA
OTKPBITOM BO3/yX€ MOJACTAHIINH:

A) KPY

B)JY

C) 3Py

1) OPY

E) PY

109. YcTpoiicTBo, 371eKTpo000pyI0BaHNE KOTOPOT'O PACIIONOKEHO B 3[JaHUHU TTOICTAHIINHN:
A) KPY

B)dY

C) 3Py

1) OPY

E) Py

110. JocTtonncta npumenenusi OPY Ha nojcraniuu:

A) ycTaHoBka 0oJiee JOpororo 31eKTpo0OOpya0BaHUS

B) cokpaiienne cpokoB cOOpy:KeHHUs OICTAaHIUU

C) ymMeHblI€HUE CTOUMOCTH MOACTAHIIUI

J1) 6011€€ MaHEBPOCITOCOOHBI 110 CpaBHEHHIO ¢ 3PY

E) nepeuncnennoe B 1. B, C, /I

111. YUem 0OBIYHO BBITIOJIHSECTCS COeTMHEHHUE TpaHchopmaTopa ¢ PY Hu3Kkoro HanmpspkeHus ?
A) THOKUM TIPOBOJIOM

B) makeTom muH

C) kabenem

J1) nepeurciennsie B 1. A u B

E) nepeuncnennsie Bn. A u C

112. Dnexrpoanmapar, paboTaromuii B 0JI0Ke ¢ KOPOTKO3aMbIKATEIIEM:
A) MacHSHBIN BBIKJIIOYATEIb

B) BakyyMHBII BBIKITIOUATEITH

C) oTnenurens



J1) pa3beaAHUTEITb

E) peakrop

113. DnexTpoarnmnapart, npeJHa3HAuYCHHbIN U1 OTKIIOYEHHS 00€CTOYCHHOM LETIH:
A) oTnenurenn

B) xopoTko3aMbIKaTENb

C) pazbeuHUTEITH

J1) s71era30BbIi BEIKIIOYATEIb

E) npenoxpanureinn

114. Kak oTkitouaeTcst ¥ BKJIIOYAETCS OTACIUTEND?

A) aBTOMaTHYECKH

B) BpyuHyio

C) oTknrouaeTCs BPYUHYIO, BKJIIOUAETCS aBTOMAaTHUECKU

J1) oTKJII0YaeTCsl aBTOMAaTHYECKH, BKIIFOUAETCS B PYYHYIO

E) nepeuncnennoe B . A u B

115. Dnexktpuueckuil anmnapar, MpeIHa3HaYeHHbIN JI51 CO3/1aHNS UCKYCCTBEHHOI'O KOPOTKOTO
3aMbIKaHMs B 3JI.IIETIH IPU MOBPEKACHUAX B TpaHCHOpMATOpe:

A) oTnenuTens

B) xopoTko3aMbIkaTesb

C) nmpenoxpaHUTENb

) peaktop

E) pa3zpsaanux

116. CkoJIbKO MOJIFOCOB KOPOTKO3aMBbIKATEsI IPUMEHSIOT B 3JIEKTPOYCTaHOBKAaX HaNpsKEHUEM
35 xB?

A) onuH

B) nBa

C) tpu

J1) ouH WM 1Ba

E) nBa unu tpu

117. CxosbKO MOJIIOCOB KOPOTKO3aMBIKATEIIsl IPUMEHSIOT B 3JIEKTPOYCTAHOBKAX HANPSKEHUEM
110 xB?

A) onuH

B) nBa

C) Tpu

J1) onvH WM 1Ba

E) nBa nnu tpu

118. Kak 0o003HauaeTcs Ha 3JIEKTPUUECKOM CXeMe OTACTUTENb?

A)B) C) ) E) |

4\Cill- -Lo - © J-Q F

119. Kak o003HauaeTcs Ha 37eKTPUUECKOM (!XGMG KOPOTKO3aMbIKaTeb?

A)B) C) ) E) |

e, A\f NERV :

120. Kakoii TOK A0OIIycKaeTCsl OTKI0YaTh pa3|be,uHHHTeJ1;IMH?
A) TOK XOJIOCTOTO TOKA CHJIOBBIX TpaHC(HOPMATOPOB

B) Tok 3a3emuenus HewTpanei TpanchopMaTopon

C) neOoupmoit 3apsaaubIii Tok BJI

J1) HeGobIIoit 3apsiabiil Tok KJI




E) Bce BbllIenIEpEUHCIEHHBIE TOKU

121. YeM cHaOGXaroT pa3beIUHUTEIN BO U30€KaHNE OMTMOOYHBIX OTKIFOUEHU TOKOB HATPY3KHU?
A) uepBsYHBIM IIPUBOJOM

B) 3azemusromumu HokaMu

C) ycTaHOBKO# O0JIBIIOT0 KOJIMYECTBA U30ISTOPOB

J1) 611OKUPOBKOMA

E) ycTaHOBKOH B 3JIEKTPUYECKON CXEME BBICOKOBOJIBTHOI'O BBIKJIFOUATENS

122. Kakue u3 nepeurciIeHHbIX TUIIOB Pa3bEIUHUTENICH OTHOCITCS K pa3beIUHUTEIISAM
HapyXHOU yCTaHOBKH?

A) PBO

B) PB

C) PHA3

J1) PBP3

E) Her npaBunpHOTO OTBETA

123. Kak o00o3Ha4aeTcs Ha 3JIEKTPUUECKON CXEME Pa3beIUHUTEIND?

A) B)C) ) E) | J_

o 1 o I
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124. Kak BKIIIOYAIOT ¥ OTKJIPUAIOT BBICOKOBI)JII)THI)IG BBIKJTIOUafenu?
A) Bpy4HYIO
B) nucranumonHo
C) aBTOMaTHYECKU
J1) nepeunciennoe B 1. A, B, C
E) BpyuHyto min aBTOMaTH4ECKH
125. Yto UCTONb3yrOT ISl TAICHHSI TyTH B BBICOKOBOJIBTHBIX BBIKJTFOYATEIISX?
A) macno
B) Bakyym
C) sneras
J1) MarHuTHOE IoJIe
E) Bce BhIenepevncieHHoOe
126. Kak 0003HauaeTcst Ha JIEKTPHUUECKON CXEMEe MACIISTHBIN BBIKITIOYATENb?

A)B) €) ) E)

1 | | |
Q A1 Fv A
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127. DieKTpoanmapar, npeaHa3HaYeHHbI I OXHOKPATHOTO OTKIIOUCHHS 1. UEHH M
KOPOTKOM 3aMBIKaHUU HJTU MEPETpy3Ke:
A) KOpOTKO3aMBbIKaTeNb
B) npenoxpanurens
C) peakrop
J1) pa3psiqHuK
E) BeIKITIOUaTEND
128. 1515 3a1IMTHI YETO IPUMEHSIOT BEICOKOBOJIBTHBIE IIJIaBKUE IIPEIOXPAaHUTENN ?
A) TparchOopMaTOpPOB HEOOIBIIION MOIITHOCTH
B) anekrponsurareneit
C) pacnpenenuTeabHBIX CETEH
J1) Tparc(hOopMaTOPOB HAMIPSIKSHUS




E) nns Bcero BbllenepeuncaeHHOTro

129. Ha ocHOBaHMHM 4ero CyasT o neperopanuu npenoxpanuress tumna [TIKH?

A) 1o noka3aHusiM IpuOOpPoB
B) o ykazaremnto cpabaThiBaHUS
C) no noAropeBUIMM KOHTAKTaM

J1) o TpecHyBIIIek TpyOKe

E) no BeIckImaromeMycst necky

130. Ha ocHOBaHMM 4ero CyasT 0 neperopanuu npegoxpanuresns tuna [TK?

A) 1o oka3aHusM IpuOOpPOB
B) o ykazaremnto cpabaThiBaHUS
C) o noAropeBIIUM KOHTAKTaM

J1) o TpecHyBIIIEel TpyOKe

E) no BeIckImaromeMycs necky

131. Kak o603HayaeTCs Ha SJIEKTPUUECKON CXeMe TIPEIOXPaHUTEIb?

A)B) C)

d

)

d

FV

) E)

A

132. B'xakoMm pexume pa?‘m_eT TpaHcpopMaTOp HAMIPSKESHUS?

A) B pe’xuMe KOPOTKOTO 3aMbIKaHHS
B) B pexmmMe X010cTOr0 X012
C) B pexxume neperpysku

J1) B HOpMAITLHOM PEKUME

E) B pexume Henorpy3ku

133. BenuunHa ToKa Ha BTOPUYHOM 00OMOTKE TpaHcopmaTopa ToKa:

A) 100 A
B) 10 A
O)5A
)3 A
E)0,1 A

134. BennunHa HanpsHKeHUs: HA BTOPUYHOM 00MOTKe TpaHc(hopMaTopa HaNpsKESHHUS:

A) 100 B
B) 10 B
C)5B
M)2B
E)0,1 B

135. Kak 0003HauaeTcs Ha 3JIEKTPUUECKOM cxeMe TpaHcopmaTop Toka?

A) B)O)

&

/DE)

| T

+

136. Khk o603HauaeTcst Hd 2JIeKTpHUECKOU cxeMe TpaHchopMaTop HafipsokeHHs ?

A)B) )E)

| T

6 G




137. Kak o603HavaeTcst Ha SIEKTPUUECKON CXeMe CHUIIOBOM IByXOOMOTOUYHBIN TpaHchopmaTop ¢
PITH?

A)B)C) /DE)

T T T T : Y!
138. Yep xommiiexkryetcal|3PY I'TIIT?
A) oTnenuTesaeM U KOpOTKO3aMbIKaTeIeM

B) cunoBeiMu Tpancopmaropamu

C) sueiikamu KCO

M) stueiikamu KPY

E) siueiikamu KCO i KPY

139. B kakux ciydasix MpoOeKTUPYIOTCS OJTHOTpaHC(HOPMATOPHbIE LIEXOBbIE OJCTAHIH?
A) npu HanmuuK notpedutenei | kareropun

B) npu nanuuuu norpedureneii |l kateropun

C) npu Hanmmumu notpeduteneit 111 kareropun

J1) npu HaTUYKH JF000M KaTeropuu MoTpeouTeneit

E) B 3aBucMMOCTH OT MECTONOIOKEHUS MOACTAHLIUN

140. B xakux ciydasix MpoOeKTUPYIOTCS ABYXTpaHC(HOpMaTOpHBIE MOJICTAHLIUU?
A) npu npeobnaganuu notpedureneit | u Il kareropuu

B) npu npeobnaganuun notpedureneii |11 xkareropun

C) npu Hanuuuu 10001 KaTeropuu norpedureneit

J1) B 3aBUCUMOCTH OT MECTOTIOJIOKEHHUS TIOICTAHIIUH

E) npu Hanuyuu MakcUMalibHOM Harpy3ku

141. Ha3nauenue TpanchopMaTopHOro Macjia B MHOTOOObEMHBIX MACIISIHBIX BBIKIIIOYATEISX.
A) 151 U30JILIMK TOKOBEYIIUX YacTel

B) ns oxnakienust TOKOBEAYIIMX YacTei

C) 11t M301ALMU U OXJTAKACHUS TOKOBEIYIUX YacTei

J1) A1t M30JISIMKM TOKOBEAYIIUX YacTel W TalllCHUs AyTU

E) nns ramenus nyru

142. DnekTpuyeckuil anmnapar, MpeIHa3HauYeHHbIN I BKIIOUEHUS U OTKIFOYECHUS
AJIEKTPUYECKOM LIETH MO/ HAarpy3KOil U B aBAPUHUHOM PEKUME, ITO:

A) pa3beAMHUTEND

B) xopoTko3aMmbIkarTeib

C) BBICOKOBOJIbTHBIN BBIKJTFOYATEITb

J1) oTaenuTens

E) pazpeaunurens, KOpOTKO3aMbIKATEIb, BBICOKOBOJIBTHBIN BBIKIIIOYATEb, OTACIUTEID
143. DnexTpOMarHUTHBIN 3aMOK YCTaHABIMBAETCS B PA3bEAUHUTEIAX JJIS:

A) OJIOKMPOBKHU OT CIy4YalHBIX BKIOYEHUU

B) ycTpanenus BuOpanuy KOHTaKTOB

C) co3nanus B)KUMa KOHTAKTa

J1) co3nmanust mpeBapUTEIbHOIO KOHTAKTHOTO HaXKaTHsI




E) HanexHoro ynep:xnBaHus KOHTAaKTOB BO BKJIFOUEHHOM I10JIOKEHHUH ITPU IPOTEKAHUH TOKOB
KOPOTKOT'O 3aMbIKaHUS

144. PazbeMHUTENN TTPEIHA3HAYCHBI JUISL:

A) KOMMyTaIMM MIEKTPUUECKUX LENEeH B HOPMAJILHOM PEXUME

B) 3ammTsl OT epeHanpsaKeHU

C) BK/IIOUEHMSI ¥ OTKIIFOYEHUS JIEKTPUYECKUX Lieneil 6e3 Harpy3ku

J1) OBICTPOTO OTKJIFOUEHHMS OT/ACIBHBIX Y4aCTKOB ITPU BOHUKIINX TOBPEKICHHIX
E) oTkirodenns ygacTtka 1enu B 0€CTOKOBYIO May3y

145. KopoTko3ambIKaTeab NpeaHa3HAuYEH AJIs:

A) orpaHu4YeHHs1 TOKOB KOPOTKOI'O 3aMbIKAHUS

B) 3amuThl OT TOKOB KOPOTKOT'O 3aMBIKAHUS

C) coznaHus UCKYCCTBEHHOTO KOPOTKOTO 3aMbIKaHUS

J1) OTKIIIOYEHUS IIEKTPUIECKOI 1eTn 0e3 Harpy3Ku

E) 3ammtel oT nepeHanpsxKeHus

146. C xkakuMu U3MEpPUTEIBbHBIMU TpaHC(HOPMATOPaMH YCTAHABINBAIOT BHICOKOBOJIbTHBIE
IIpeOXpaHUTENn?

A)c TpaHchopMaTOpaMu HATIPSHKEHUS

B) ¢ TpanchopmaTopaMu TOKa 3eMIISIHOM 3alliUThI

C) ¢ TpanchopmaTopaMu TOKa

J1) ¢ cutoBbIMHU TpaHCcHOpMaTOpaMK

E) ¢ BeimenepeuncieHHsIMU TpaHchopMaTopaMu

147. lomyctumast neperpyska Tpaicopmaropa B IocjieaBapuitHOM pexHuMe Ipu 3arpy3Ke B
HopMasbHOM pexkume 0,6 + 0,7 nomxHa ObITh He Oosee:

A) 20 %

B) 30 %

C)40%

J1) 50 %

E) 100 %

148. Haznauenue TpancopMaTOpHOro Macja B BBICOKOBOJIBTHOM Majg000bEMHOM
BBIKJIFOYATETIE.

A) 15 TaleHus 1yru

B) 171t M301511MK TOKOBEAYIIUX YacTei

C) nyst ymyumeHus: paboThl BBIKITFOYATEIIS

J1) niast yayqiieHus! SIeKTPUIeCKOH CBSI3U

E) nnsa oxnaxxaeHus TOKOBEIYIIUX YacTen

149. DnekTpuyeckuil anmnapar, peIHa3HauYeHHbIN 1JIs NEPEKIIIOUEHUS YHaCTKOB CETU
HaXOASLIMUXCS MO HAIIPSYKEHUEM U CO3/1aHUs BUJIMMOIO Pa3phlBa, 3TO:

A) BBICOKOBOJIBTHBIN BBIKITIOUATEIh

B) oTnenurens

C) pazbenuHUTEND

J1) KOpOTKO3aMbIKATE b

E) npenoxpanurens

150. Pazbenquuutenu tuna PJIH/I mo koHCcTpyKIuu:

A) pyOsimiero tumna

B) BepTHKaJIbHO-ITOBOPOTHOI'O THUIIA

C) ropu30HTaIBLHO-TIOBOPOTHOI'O THIIA

J1) moaBecHOro THma

E) xaTsmerocs tuna

151. Otnenurenb OTIMYAETCS OT PA3beAUHUTENS:

A) HanmM4MeM JyroracuTeNIbHON KaMepbl

B) criocoGHOCTBIO OTKIIIOUATH LIEMH 1101 Harpy3KOi U B PeKUME KOPOTKOT'O 3aMbIKaHUs
C) koHTaKTaMu



J1) npy>KMHHBIM IPUBOIOM

E) auuem He oTnnuaeTcs

152. B cxemax OPVY I'TIII ycranaBnuBaroTcs pa3psiAHUKY:

A) BEHTUJIbHBIC

B) ¢pubpossie

C) TEKCTOIUTOBBIC

J1) BUHHUILIACTOBBIC

E) razorenepupytromue

153. B kakom pexnme paboTaeT H3MEPUTENbHBIN TpaHC(HOPMATOp TOKA?
A) B pe’xuMe KOPOTKOTO 3aMbIKaHHs

B) B pexxume xonocrtoro xona

C) B pexxuMe nieperpy3Ku

J1) B HOpMaJIbHOM PEKHME

E) B pexumMe Henorpy3ku

154. Ycrpoiictso PITH saBnsietcs:

A) ycTpOHCTBOM peryIMpoBaHus HANPsDKEHUs 0e3 Harpy3ku
B) npomexyTouHbIM perne

C) pene HanpsiKeHUs

J1) yCTpOMCTBOM PEryJIMpOBaHUs HAIIPSHKSHUS 1101 HATPY3KOH
E) pa3benunuTesneM HapyKHOM yCTaHOBKH

155. ManooObeMHbIe MacsiHbIE BBIKIIOYATEIHN OTJINYAKOTCSI OT MHOTOOOBEMHBIX:
A) pazmepom Oaka

B) o6bemom Macia

C) Ha3HaueHueM TpaHC(POPMATOPHOI'O Macia

J1) u3onsAIueit TOKOBEAYIINUX YacTel

E) Bce BhILIENIEpEUNCIIEHHOE

156. /115 BHYTpEHHUX YCTaHOBOK HanpspkeHneM 6-10 kB npuMeHstoTes pa3beAMHUTENN
A) pyOsiero Tumna

B) BepTHUKaIBHO-TIOBOPOTHOTO THIIA

C) ropu30HTaIBHO OBOPOTHOT'O THIIA

J1) moiBeCHOro TUIa

E) xarsmero tuma

157. BbICOKOBOIBTHBIE BBIKJIFOUATEIN NIPEAHAZHAUYEHBI IS

A) KOMMYTAaIMH 3JEKTPUUECKUX 1IeTIe B HOpMaJIbHOM PEKUME

B) xommyTanum 351€KTpUUECKUX LENEH B HOPMAJIBHOM PEXHUME, a TAKKE aBTOMAaTUYECKOTO
OTKJIFOUEHUS ATUX LIETIECH B aBApUITHBIX peKUMax

C) co3nanus BUIUMOTO pa3pbiBa

J1) 3alMThI OT MIEPEHANPSIKCHUN

E) 3ammuThl OT KOPOTKHUX 3aMbIKaHUHN

158. TpanchopmaTop ToKa NMpeaHA3HAYCH JIJIS TUTAHHMS:

A) OCBETHUTENIbHBIX CETEH

B) moTpebureneii cOOCTBEHHBIX HYX/T

C) n3MepuTENbHBIX IPUOOPOB U CPEACTB PEJICHHON 3aIUTHI

J1) CHITOBOM HArpy3Ku

E) OBITOBBIX 3JIEKTPUYECKUX PUOOPOB

159. Metamnyprudeckuii 3 (HEKT B IPeTOXPAHUTEIIAX UCTIONB3YETCS JIJIS:
A) yBenuueHus: BpeMeHH cpabaThIBaHUS MPEIOXPAHUTEIS

B) ocnabnenus nyru

C) yMeHblIeHMs TeMIIepaTypbl IUIaBKOW BCTaBKU

J1) yBenuueHus TeMITepaTyphl TNIAaBKOW BCTABKH

E) ramenus nyru



160. B kakux equHUIIaX IPOU3BOJUTCS pacyeT TOKOB KOPOTKOI'O 3aMbIKaHUS B
3JIEKTPOYCTAaHOBKax HamnpspbkenueM 10 1000 B?

A) B MIMEHOBAaHHBIX

B) B oTHOCHTEIBHBIX

C) B Amnepax

J1) B Omax

E) nepeuncnennsie B1. Au B

161. B kakux equHUIIaX MPOU3BOJAUTCS PACYET TOKOB KOPOTKOTO 3aMbIKAHUS B
3JIEKTPOYCTaHOBKaX HampsbkeHueM Boie 1000 B?

A) B IMEHOBaHHBIX

B) B oTHOCUTENBHBIX

C) B AMmepax

) B Omax

E) nepeuncnennsie B m. A u B

162. Buapl KOPOTKUX 3aMbIKAHHI:

A) nByx(a3Hbie

B) ognodazusie

C) tpexdaznpie

J1) ABOiiHOE 3aMbIKAHKE Ha 3EMJTIO

E) Bce BhIlIETIEpeUnCICHHBIE

163. [IpyurHbBl BOSHUKHOBEHHS KOPOTKHMX 3aMbIKaHUH.

A) moBpexIeHNE U30JIALNN OTJEIBHBIX YacTeit DY

B) HenpaBunbHBIE NEHCTBUS 00CITYKHUBAIOIIETO ITEPCOHANA
C) nepekpbITHsS TOKOBEAYIIUX YacTei

J1) BCe BBIIICTIEPEUNCIICHHOE

E) nepeuncnennoe B . Au C

164. Kakue cxembl COCTaBISAIOTCA JIJISl pacueTa TOKOB K.3.7
A) pacueTHas cxema

B) cxema 3amemenus

C) cTpykTypHas cxema

) cxempr B1. A, B, C

E)cxempiBm. Au B

165. Kakumu 6a3uCHBIMU BETMUMHAMU 334A0TCSI IPU pacyeTe TOKOB KOPOTKOTO 3aMbIKaHUA?
A) 86 u U6

B) U6 u |6

C) 86 n |6

) ls 1 X

E) 86 u X6

166. PeakTopsl npeiHA3HAYEHBI:

A) 11 3a1IUTHL OT MEPEHANPSKEHUN

B) ni1s 3a1muThl OT TOKOB K.3.

C) st orpaHUYEHHs TOKOB K.3.

J1) 1tst 3aIUTHI OT TOKOB MEPErpy3Ku

E) nns oTkimtoueHus 3IeKTPUYECKON Lenu

167. Kakue mo KOHCTPYKITUU OBIBAIOT PEAKTOPHI?

A) BEepTUKaIBbHOW YCTAHOBKU

B) ropuzoHTanbHON yCTaHOBKH

C) cTtyneH4aroil ycTaHOBKH

J) nepeurciaennoe B 11. A, B, C

E) Her npaBuibHOTO OTBETA

168. Kak o603HayaeTCs Ha SJIEKTPUUECKON CXeMe peakTop?

A)B) €) ) E)

LR




169. Kakoe ycnoBue He OTHOCHTCS K BRIOOPY U MPOBEPKE IHH?

A) mpoBepka Ha HarpeB

B) npoBepka Ha TMHAMUYECKYIO YCTOMYMUBOCTb

C) mpoBepka Ha TEPMHUYECKYIO YCTOMYHMBOCTh

J1) BBIOOp 1O 3KOHOMUYECKOM TIIOTHOCTH TOKa

E) nepeuncnennoe B m. A u C

170. Kakoe ycnoBue He OTHOCHTCS K YCIOBHIO BEIOOpA M IMTPOBEPKH BHICOKOBOJIBTHOTO
BBIKJIFOUaTens?

A) 10 HANIPSHKEHUIO U TOKY

B) o xmaccy TouyHOCTH pabOTHI

C) o oTKIIIOYArOIIeH CIOCOOHOCTH

J1) Ha TUHAMHYECKYIO YCTOHYMBOCTH

E) Ha TepmMuueckyto yCTOMUHUBOCTh

171. Jnst orpaHMYeHHS TOKOB KOPOTKOI'O 3aMbIKaHUS NPEeIHA3HAUYEHBI:
A) pa3psHuKU

B) pazsenunutenu

C) mpegoxpaHuTenn

JT) peakTophI

E) xopoTko3ambikaTenu

172. Kakoe ycnoBue He OTHOCUTCS K BbIOOpY 1 niposepke BJI Beime 1000 B?
A) BBIOOp TIO PKOHOMHYECKOH TUIOTHOCTH TOKA

B) nposepka 1o Toxy

C) mpoBepka 1o moTepe HanpsHKCHUS

J1) mpoBepka Ha TEPMHUUYECKYIO CTOWKOCTh

E) npoBepka 1o ycioBUSIM KOPOHUPOBAHHUS

173. Huxe nepeuunciiensl yciaoBUs BBIOOpa U MPOBEPKH MPOXOAHBIX U30IATOPOB. Kakoe ycnoBue
BepHOE?

A) 110 HaNPSKEHUIO, TOKY

B) no HanpspkeHuto, TOKy, Ha IHHAMUYECKYIO YCTOWYMBOCTD

C) no HanpsPKEHNUIO, HAa IMHAMUYECKYIO0 YCTOWYMBOCTD

J1) 110 TOKY, Ha THHAMHYECKYIO H TEPMHUECKYIO YCTOHYUBOCTD

E) no nanpskenuto, TOKy, Kj1acCy TOYHOCTH

174. TokOOTpaHUYUBAIOITUI PEAKTOP MPEACTABISIET COOOM:

A) MHAYKTUBHYIO KaTyLIKy 0€3 cepJeuHuKa

B) MHIYKTHBHYIO KaTyIIKY C CEpAECYHUKOM

C) A1mMKY aKTUBHOT'O CONPOTHUBIICHUS

JI) peocrar

E) xonaencatopuyto 6atapero

175. Kakoe yciioBre He OTHOCHUTCS K YCIIOBHSM BBIOOpA U MMPOBEPKHU KaOEIbHOM JIMHUH BBIIIIE
1000 B?

A) BbIOOp 110 IKOHOMHUYECKON INIOTHOCTH TOKA

B) npoBepka 1o Toxy

C) npoBepka Ha TUHAMUYECKYIO CTOMKOCTh

J1) mpoBepka Ha TEPMHUYECKYIO CTOWKOCTh

E) npoBepka no norepe HanpsKeHUs



176. Huxe nepednciieHsl ycaoBUs BBIOOpa U IPOBEPKH Pa3beIUHHUTENA. YKaKUTE B KAKOM
MYHKTE JTOMyIIeHa omuoka?

A) 110 HanPSKEHUIO U POy YCTaHOBKHU

B) o Toky Harpy3ku

C) no oTkIIOYAIOIIEMY TOKY

J1) Ha TUHAMHYECKYIO YCTOHYMBOCTD

E) Ha TepmMHuecKyr0 yCTOMUNBOCTh

177. 3a3emieHue yacTei AJIeKTPOYCTAHOBKH C LETBI0 00ECTIEYSHHS IEKTPOOE30MaCHOCTH
Ha3bIBAETCH:

A) pabounm 3a3eMICHUEM

B) 3amutHBIM 3a3eMIIEHUEM

C) 3anyneHuem

J1) riyx03a3eMJICHHOM HeHTpabio

E) n3onmupoBaHHON HEHTpAIIBIO

Makcumansnustit 6ann 3a mecm cocmaegnsnem 30, munumanvuotii 6ann 18.



MunucTepcTBO HaykH U Bbiciiero oopazosanust Poccuiickoit denepanu
HuwxHekaMCKUi XUMHUKO-TEXHOJOTUYECKUM (MHCTUTYT) (heiepaibHOTrOo
roCcyJapCTBEHHOI'0 OOKETHOTO 00Pa30BATEIBLHOIO YUPEIKICHUS
BBICIIIET0 0Opa30BaHUs

«Ka3zaHCKHI HAIMOHAIBHBIN UCCIIEA0BATEIbCKUN TEXHOJIOTUYECKU YHUBEPCUTET)

Dakynomem UHGOPMAYUOHHBIX MEXHONOUL
Kagheopa snexmpomexnuxu u snepeoobecneuenus npeonpusmuii

Hanpasnenune noarorosku 13.03.02«D1eKTpOIHEPTeTUKA U IITEKTPOTEXHUKAY
[Ipoduis/IIporpamma«neKTPOCHAOKEHUEY

Bomnpocsl k 3k3aMeny
[To nucimniuae «DaeKTpOCHAOKEHUEY

1.  DnexTponpueMHHMKH M MOTPEOUTENH IEKTPUUECKON IHEPIUH, UX KiIacCu(UKaus u
PEXKUMBI Pa0OTHL. YPOBHHU CHCTEMBI DJIEKTPOCHAOKECHHUSI.

2. Metoapl pacuera 3NIEKTPUUYECKUX HArpy3ok: Ko3(p@HUIUEHT chpoca, YAEIbHOIro
pacxo/ia 3JeKTPOIHEPTUH, YACIbHBIX IUIOTHOCTEH HArPYy30K.

3. Meroasl pacueTa 3INEKTPUUECKUX HArpy30K: TEXHOJOTHMYECKOro rpaduka,
YIIOPSIIOYCHHBIX THArPaMM.

4.  Meroasl pacueTa 3JEKTPUUECKUX HArpy3o0K: OJHO(A3HBIX U BBICOKOBOJBTHBIX
AJIEKTPOIIPUEMHHUKOB, TUKOBBIX HATrPY30K.

5. OcHOBHblE NOTPEOUTENM U HUCTOYHHKM PEAKTUBHOM MOIIHOCTH. YCTpoicTBa
KOMIICHCAITUSI PEaKTHBHON MOIIHOCTH B CHUCTEMax OJJIEKTPOCHAOXKEHHS, WX JOCTOMHCTBA M
HEOCTATKH.

6. Metoasl pacueTa W YCIOBHS BBIOOpa CTaTHYECKOTO YCTPOICTBa KOMIICHCAIIUU
PEaKTUBHOM MOIIIHOCTH.

7.  TlokazaTenu KadyecTBa OJJIEKTPUUYECKOW OSHEPIUM M CHOCOOBI HX OOECHeYEHHs:
OTKJIOHEHHE U pa3Max U3MEHEHUs HallpsKeHUs, 1032 GurKepa.

8.  Tlokazatenmum KadecTBa DSJICKTPUYECKOH SHEPrUM M CIIOCOOBI WX OOCCIICYCHUS:
Ko (UIIMEHT 7-OH TapMOHMYECKOH  cOoCTaBisromed ©u  KOI(Q(UIMEHT  HCKaKEHUs
CHUHYCOUAJIbHOCTH KPUBON HANPSKEHUSI.

9. TIlokazaTenu KayecTBa JJIEKTPHUUECKOM SHEPrUM M CIOCOOBI UX 0OecredeHus:
KOd(pPUIMEHT HECUMMETPUHU HAIIPSKEHUS 110 HYJIEBOM M 00OpaTHOM MOCIIEI0BATEIIbHOCTH.

10. Tloka3aTenu KadecTBa OHJIEKTPHUUYECKOW HSHEPrMM M CIOCOOBI MX oOecredeHus:
OTKJIOHEHHE 4YacTOThl, JIMTEIbHOCTh IIPOBAla HANPSIKEHHs, HMIYJIbCHOE HANpPSKEHUE U
K03 (HULIMEHT BPEMEHHOTO TepeHANPSKEHUS.

11. BeiOop muomanay ceyeHus MPOBOAOB M KW Kabenel B 3JIEKTPOYCTAaHOBKAX 10 U
Bhie 1 kB. [IpoBepka Ha TepMUUECKYIO U AMHAMHYECKYIO CTOMKOCTh TOKOBEAYIINX YCTPOUCTB.

12.  PexxuMbl HEWTpaau: HEKOMIIEHCUPOBAHHAS CETh C HM30JMPOBAHHOW HEUTpaJbiO U
KOMIICHCHPOBAaHHAS AJIEKTPHUYECKAs! CETh.

13. PexxuMpl HeHWTpanu: ceThb C TIIyX03a3eMJICHHOH HeHTpasblo, ceTh ¢ 3(PPEKTUBHO
3a3€MJIEHHON HEUTPAJIbIO, CETh C PE3UCTUBHBIM 3a3EMJICHUEM HEHUTpAJIH.

14. Cxembl NpPUCOEAMHEHUS  NPOMBIIUICHHBIX  OPEANpUATHA K  cyObeKTam
AJIEKTPOIHEPTCTUKH.

15. BpiOop mnuTalONMX HAOPSHKEHUH M CXeM DJJIEKTpPOCHAOKeHus (paauaibHas,
MarucTpaibHasi, KOJbIEBas U METIeBast).



16. BeiOop MecTOpacmolO)KeHUs HWCTOYHHMKOB muTaHus. OmnpenesneHue IHEHTpa
ANEKTPUUECKUX HATPY30K, MOCTPOSHHE KAPTOrPaMMBbl HATPY30K.

17. Cxembl THaBHBIX TOHU3HUTEIBHBIX W  PACIPEACTUTEIBHBIX  TOJCTAHIIHMA
HanpsikeHueM Beiie 1 kB.

18. Cxembl TOHM3UTENBHBIX W PACHPEICIUTENBHBIX MOACTAHIIUNA HAIMPSHKCHUEM C
TOKOOTPaHUYHMBAIOIIMMH PEAKTOPaAMHU.

19. BriOop M HCIONB30BaHUE CHUIIOBBIX TPAHC(OPMATOPOB I'IABHBIX MOHU3ZUTENBHBIX U
pacnpeeuTeIbHbIX MOACTAHIIUMN.

20. Cxewmsbl pacupeAenuTeIbHbIX TOACTAHIUI HanpshkeHneM 10 1 kB.

21. BwIOOp ¥ HUCIOIB30BaHUE CHIIOBBIX TPAHC(HOPMATOPOB IIEXOBBIX MOJICTAHITHN.

22.  Pacder Harpy304YHbBIX OTEPH ANEKTPOIHEPTHHU B JIMHUH JIEKTPOIIEpeay.

23. Pacder Harpy304HBIX TOTEPh FIECKTPOIHEPTHUU B CUIIOBBIX TpaHCHOpMATOpax.

24. KopoTkue 3aMBbIKaHUSI B CUCTEMaX JJICKTPOCHAOXKEHUS: MPUYMHBI, TUIIBI, pacyeT U
METO/IbI OTPAaHUYEHUSI.

Makcumanwvustit 6ann 3a IK3amen cocmagniem 40, munumanvuoiii 6ann 24.



MunucTepcTBO HAyKH U BhIciero oopasoBanus Poccuiickoit @enepanuu

HuwxHekaMCKUi XUMHUKO-TEXHOJIOTUYECKUM (MHCTUTYT) (peepanibHOro
roCYAapCTBEHHOT'0 OFOKETHOTO 00pa30BaTEIBLHOI0 YIPESHKICHUS
BBICIIIEI'0 00Opa30BaHUS
«Ka3aHCknil HalMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOIOTUYECKUN YHUBEPCUTETY

Daxynremem UHDOPMAYUOHHBIX MEXHOLOSULL
Kageopa snexmpomexnuxu u snepeoobecneuenuss npeonpusmuil

Hanpagnenune noarorosku 13.03.02«20€KTPOIHEPTETUKA U ITEKTPOTEXHUKA
[Tpoduns«DiekTpocHaAOKEHU S

IIpumepHbIil NepevYeHb 32JaHUNA HA KYPCOBOM MPOEKT
(1151 OYHOTO OT/AEJIeHHSs, 0YHO-320YHOT0, 3209HOT'0 OT/IEeJICHHUI)
[To aucuumnnuHe «JeKTPOCHAOKEHUE)»

Cooeporcanue 3a0anusi Kypco8o2o npoekma « ANeKmpocHadiceHue 3a600a»

B kauecTBe MCXOOHBIX JAHHBIX JUII pPacCMaTpUBaEMOro KypCOBOIO
IIPOEKTa CIIy)aT: TEHIUIaH MPEANPUATHS C HAUMEHOBAaHHEM LIEXOB; PAaCUCTHBIE
IIOJIHBIE MOIIHOCTH LIEXOB, HA HanpsokeHuu 0,4 kB U Ux cosQ; XapakTepuUCTHKa
norpeduteneir Hanpspkenuem  Bbime 1000 B;  xapakTepucTthka HMCTOYHHMKOB
NIUTaHUS 3aBOJIA.

B KypcoBOM NpoeKTe T0JIKHBI OBITh PELIEHbI CIIETYIOIINE BOIPOCHI:

1) omnucarh TEXHOJOTHIO TPOM3BOJACTBA 3aJIAHHOTO MPOMBIIIJICHHOTO
OPEeINpUATHAS U ONPEICIUTh CTENeHb OecriepeOOoMHOCTH MOTpeOuTeNneH B 1iexax;

2) BBIOpATh KOJTUYECTBO U MOIIHOCTH IIEXOBBIX TPaHC(HOPMATOPOB;

3) mpoBecTH pacyeT KOMIIEHCAIlUM pPeakTUBHOM MoriHocTH B ceTu 0,4 kB
U YTOYHHUTH MOIIHOCTbH LIEXOBBIX TPAHC(HOPMATOPOB;

4) onpeaenuTh pacueTHBIC HArPY3KHU B IIEJIOM T10 3aBOJY;

5) THOCTpOUTH KapTOrpaMMy HAarpy3oK 3aBOJla; ONPEIAEIUTb MECTO
pacrionoxkeruss TTIII, PII wu mexoBeIx TpaHChHOPMATOPHBIX IOACTAHIINN;
BbIOpaTh KOJIMYECTBO M MOILIHOCTH TpaHchopmaropoB Ha I'TII;

6) BBIOpaTh CcXeMmy JJIEKTpocHaOkeHus 3aBoja 10 IuH 0,4 kKB 11exoBbIX
TpaHC(HOPMATOPOB € TEXHUKO-3KOHOMHUYECKUM 00OCHOBaHUEM;

7) NPOBECTH pacyeT KOMIIEHCALlMH PEAKTHMBHOW MOIIHOCTH B LEJIOM 10
3aBOJly M YTOYHUTH MOIIHOCTH TpaHchopmaropos Ha ['TIIT;

8) mpoectu Be16Op ob6opynosanus Ha ['TIIT u PII;

B rpaduueckoil yacT KypcOBOr'O MPOEKTAa JOKHBI OBITh BBINOJHEHBI
CHENYIOIINE YEPTEKH:

1) reHmiaH 3aBoja ¢ KAPTOrpaMMOM HArpy30K U HAaHECEHUEM MOJCTAaHUUN U
KaOCIbHBIX CETeH;

2) onHONMHEIHas cxema 3JIeKTPOCHA0KEeHU 3aBO/IA.

Cooeporcanue 3a0anusi Kypco8o2o npoekma « NeKmpoCcHaAO#CeHUe Yexay



VcXOoMHBIMM JTaHHBIMH ~ JUISS ~ pacCMaTPHBAaEeMOro  KypCBOTO  IPOEKTa
SBJISIFOTCS:  TEHIUIAaH  1leXa C  HaHeCeHHeM OOOpYIOBaHUS,  JaHHBIC
AJIEKTPOIPUEMHUKOB;

B KypcoBOM MpOEKTe JOMKHBI OBITH PEIICHBI CICAYIOIINE BOPOCHI:

1) cocraBieHHE W ONKMCAHUE CTPYKTYPHOH CXEMbI TEXHOJOTHYECKOTO
npolecca;

2) pacder MIEKTPUUECKHUX HATPY30K;

3) BBIOOpP MUTAIOMIMX W PACTIPEICIUTENbHBIX JJIEKTPUUECKUX CEeTed u
TpaHCHOPMATOPHBIX MOJCTAHIINN ¢ KOMIICHCUPYIOIINMH YCTPOUCTBAMU,

4) cocTaBUThH OJTHOJIMHEHHYIO CXeMY AJIEKTPOCHA0KEHUS 11€Xa;

5) BBIOpaTh 3allIUTHBIC aNapaThl;

B rpadudeckoii Wactu KypCcOBOTO MpPOEKTa JODKHBI OBITh BBIMOTHEHBI
CJIEIIYIOLINE YePTEKU:

1) onHONMMHENHAs cxeMa 3JIEKTPOCHA0XKEHHUS 11exa (KopIryca);

2) TUTaH 11eXa C HAHECEHUEM DIIEKTPONIPUEMHHUKOB U AJIEKTPHUUECKUX CETEH.



Mennmoan caxapnoro iasoaa

Cregenns of MEKTPHYSCKHX HAIPY3IKax

Jagamne Ne

YVETAHORIEHHAR MOINTHOCTE, KBT
HanmMeHoBAHHE Yucmo
Ne - S Homep papuadTa 3a1aHiA
= 1 > [ 3] 4| s a7 ] 8090

| |ComouiRcTR- 3 |isoo| - |1s00| - |1100 2000 - | - 1400
| TEIEHELIH |
p |Creknonepe- 3 | 700 | 600 | 900 | 700 | s00 | s00 | 970 | 700 | 850 | 750

pataTLEIBAOIHH
3 |Moeusoe o1, 3| 600 | 500 | 950 | 880 | 700 | 900 | 800 | 720 | 750 | 600
3 |Mpoaykrosil 3 | &850 [ 700 | 660 | 600 | 900 | 1000 | 800 | 770 | 930 | 680
T 3| 500 [ 550 | 400 | 700 | 600 | 650 | 450 | 750 | 920 | 900
6 |3amogoynparienie | 50| 60 | 73 | 80 | 55 | 65 | 70 | 45 | 40 | 90
7 |Cknad roTosoii 3 J1oo | 150|120 | 200 | 90 | 130 | 110 | 140 | 95 | 140
| POV KLHH |
& |Crian ceipes 3 | 370 [ 300 | 280 | 200 | 350 | 300 | 400 | 410 | 250 | 220
5 [ArTonapk 2 | 100 [ 110 90 | 95 | 120 | 80 | 150 | 170 | 130 | 140

HacocHaa 1:
10 10 kB (AJT) 3 |zo00| 1900|2000 s00 | 700 | 1000 | 2200 | 1800 | 1600 | 1800

0,38 kB 100 | 120 | 160 | 60 | 140 | 100 | 80 | 120 | 80 | 40

11 | Hacochas 2 3 | 200 [ 220 | 250 | 300 | 180 | 190 | 210 | 280 | 240 | 230
2 |PEMOHTHO-beXa- 2 S lwo| - [iso| - 130 140 | 180 | -

HHYeCKHH Hex

MuTaHue ot nicT
CHCTEME! /=6 K
3 "
1 2 4
" FLU A -
~ &

q2

10

RN




lNennmaan TEKCTHALHOTD KOMOHHATA

Cregenna ob MIEETPHYECKHY Harpyikax

Faganue MNe |

YeTanopnenHan MOMHOCTE, kBT

Na Hamvenosanne | Hucno Homep papHaHTa 302HHA
Lexa CAEH T T
1 2 3 | 4 |5 [ & 7 8 o | o
| [ Mpsnsswii 2 | 600 | 500 | 700 | 900 | 400 | 550 | 730 | 650 | 490 | 520
7 [ Trauenii 2 | 500 | 400 | 700 | 520 | 450 | 610 | 570 | 520 | 480 | 600
3 [KpaciisHeil 2 | 500 | 700 | 600 | 590 | 750 | 630 | 680 | 820 | 850 | 750
Hlpelinas - - " " -
4| padpnxa 2 | 630 | 700 {1200 1000 1100| 800 . ?Sﬂ.ﬁ{hﬂ 1200 | 700
5 |Murelinsti 2 | 600|500 (400 | - [450|s70 [es0| - | 620 | 520
6 |KoTennHas 3 | 200|220 [ 120 [ 190 | 210 | 200 | 200 | 350 | 150 | 170
7 [Mexanuseckuii 7 = | 720 | 680 | 660 | - | 570 | 480 | 650 | - | 700
8 ::;';JW”““””"' 2 |woo| - |8so |93 | 70| - | &0 580|830 | -
9 | Cronapusti 2 | 200 [300 | - [200|s00 550 - | 430 | 380 | 280
1 | 3asono- | w0 | 95 | 80 (150|110 | 87 | 93 | 120 | 117 | &5
}"I.]]:I:I.HJ]I.THHI.T | |
11 |Capas 2 |100| 58 | 85 | 83 | 75 120 | 110 | 93 | &0 | 78
17 | CHARA TOTOBEIX 2 so |20 |60 | 70 | 55 | 47 | a5 | 30 | 43 | &2
HITENHH
HacocHad
13 10 €B (AJT) 3 | 1000|1600 | 1600 | 200 | 1200 1600 | 2500 | 3200 | 3200 | 2500
0,38 kB 40 | 80 | 120 | 40 | 60 | 120 | 120 | 140 | 120 | 80
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MNennaan agToin BOogda

CEE:,:[EE!]-{H of FMEKTPHYECKHX HAarpyskax

Famanme Ne 3

1

Hanuenopanne | Uucno VeTaHoBISHHAR MOIHOCTE, KBT
Ma HExa ChEH Homep BaphanTa 3aJaHHA
1 | 2 [ 3 s [s[eael 71809 o0
1 [T, kouseliep 3| 900 | 890 | 200 | 390 | 700 | 650 | 690 | 700 | 930 | 850
2 [Motopruii 2 | 400 | 500 | 700 | 590 | 390 | 420 | 720 | 690 | 990 | 350
3 |Kyosnwii 2 | 700 | 900 | 600 | 390 | 490 | 250 | 280 | 680 | 590 | 800
g |MBCTpYMen- 2 |00 |600| - |so0| 400|800 300 200|450 | -
TANLHEIA
g |PesoamHO- 2 |ao0|300|250| - [so0|4s0|370 430 - | 350
MEXAHHYEeCKHH
g |Aepenoodpa- 2 |z80 | 290 | 360|450 | - [470 | sw | - | 690 | 380
DaTRIBAK T
7 | JuTehHki 3 | 800 | - | 790 | 580 | 620 | - | 480 | 900 | 700 | 820
R |Kyaseunsil 7 - | 700 [ 800 [1300[1250|1100] - | 870 | 900 | 830
g |3aBoao- 1 J1zo |10 120 | 1490 | 130 | 125 | 137 | 145 | 135 | 115
yIpanneHxe
10 | JTaGopatopus 1T [100| 97 | 112|125 | & | 118 | 90 | &0 | 80 | 83
11 |Cronosas 2 | 500 | 530 | 470 | 450 | 510 | 400 | 480 | 510 | 520 | 500
Komnpeccopuas
12| 10&B(CO) 3 | 880|800 | 750 | %30 | 700 | 740 | s00 | 650 | 710 | 220
038 kB 65 | 45 | s0 | a0 | 60 | 40 | 45 | 40 | 55 | 65
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Nennaan sasoaa Cpeanere MalnHoCT poeH A

Cregenns of MeKTPHYECKHX HArpyiKax

Jagaume Me 4

Hi . o e YETAHOBIEHHAA MOLTHOCTE, KBT
Mo JHML"]'{_:T&HHL L::'I;::j Homep BAPHAHTA 33/1aHHA
. 1 2 3 4 5 3 7 ] 9 0
1 |JInTelui 3 | 1000 700 | 590 | 750 | 690 | 900 | 850 | 930 | 660 | 880
27 |Mexanueckni 2 ~ 900 [ %00 [ 900 [ - | 580 | 850 | - | 700 | ®&0
3 [HHCTpyMen- 2 |aso|ao0|7o0| - [®00 | s00 |90 | 00| - | 600
TATEHEIH
3 |[ITamnosounsi 2 | 520 | 200 | 670 | 900 | 500 | 700 | 1000 | 200 | 600 | 950
5 |Aepesoobpadatei-f o L og0 f | 170 | 150 | 300 200 | 250 | 210 | -
H-i.l.l.'llfll.l.ll':lll.
& |Chopounil 2 | 200 | 250 | 200 | 300 | 200 | 360 | 500 | 200 | 500 | 300
7 [Kysueunii 2 | 760 [900 | - [1200] 800 | 1100 950 | 1000 | 830
3 L 2 | 3zo | 280 | 400 | 420 | 250 | 300 | 350 | 410 | 300 | 200
TATEHEIH
Komnpeccopras
9| 10B(COD) 3 |1so0| 1100|1000 | 1200 | 1000 | 1300 | 800 | 700 | 900 | 1000
0,38 kB 160 | 120 | 80 | 75 | 55 | 65 | 45 | 40 | 60 | 80
10 |Hacocuas 3 | %00 [ 900 | 4%0 | 700 | 920 | 950 | 560 | 600 | 800 | 850
11 | Mabopatopua 2 | 150 | 200 [ 220 | 170 | 160 | 210 | 150 | 90 | 130 | 120
| [PemoHTHO- 2 180 | 250 | 200 | 230 | 190 | 160 | 300 | 240 | 200 | 160
MEXAHHYECKHH
3 | 3amoso- 1 lioo| 60 | 54| 6s | 33 70| 40| 55|30 3s
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Ienmnan HHCTPYMEHTANLHOID 3ABOIA

Ceegenua ob MICKTPHYECKHX HAarpyikax

Fananue Ne 5

H X . Upc VETAHORIEHHAA MOITHOCTR, KRBT
Mo mm:;f:’ﬂ“"" L::':::j Homep papianTa 3a/1aHnA
= 1T [ 2134 5T 6|7 &[eo
| |Tepaiteckoe otal| 2 | 780 | 900 | 800 | 860 | S00 | 560 | 880 | 790 | 700 | 460
2 [RarorosrTentumii 2 | =00 | 700 | 400 [ 1000 S00 | 900 | 450 | %30 | 1100 600
3 |[Crepunibnuii 2 | 600 | 800 | 660 | 480 | 900 | 700 | 560 | 770 | 800 | 590
4 |Uex nnamex 2 | %00 | 200 | s00 | 400 | 1000 700 | 600 | 750 | 680 | 390
5 |Llex steraxon 2 | 880 | 290 | 400 | 390 | 400 | 500 | 360 | 950 | 800 | 700
g [Hepesoodpa- 2 - lolaso| - (200 170] - |10 220 -
ﬂ:l.'l.'hl.H-:IH‘."l.[lHll.
7 [FeMonTHo- 2 la2so| - |10 250 - | 600|520 - | 400|220
MEXaHHYSEKHA
g [Tepmieckoe 2 | =00 | 700 | 490 | eo0 | 570 | 390 | s8o | 990 | 780 | %90
oToenesme 2
Hfl]hl'l'ﬂ]t.'l.h]l-ﬂ!’l -
9 I | 160|120 | 150 | 140 100 | 90 | 150 | 130 | %0 | 110
C'L'-ﬂli]lHH
10 [Kyasensi 2 | 580 | 700 | - | %00 | 900 | - |1100| 600 | - | %00
11 [Cxnan 2 | zoo | 180 | 120 [ 150 | 140 | 130 | 190 | 170 | 130 | 120
2 [3amogoynpasienme | 1| 250 | 300 | 320 | 240 | 280 | 260 | 270 | 190 | 340 | 380
13 [Hacocuas 3 | 400 | 300 | 450 [ 270 | 280 | 420 | 330 | 370 | 410 | 250
KomnpeccopHas
14 10 kB (CJ1) 3 |1zo0|2500 | 1000 | 1600 | 900 | 1100|1300 | 2000 | 2800 | 1400
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[Maan Mexanu4YecKoro nexa
Ceegenna of MeKTPHYSCKHX HAIPY3IKax

Howmep HanseHoBasHne YeTaHorIeHHAS MoWHEOCTE 211, kBT
Ha WIEKTPOTPHEME K Homep sapHanTa
aHe 1|2 3fa]s]eal7[8]9]0
-3 |Beprukaneno-ppeseprelll cTanok 3 4 ] 3 B 10| 4 o 3 9
4-5  |Dpeseprsiil cTadok ¢ HITY 12 |14 1| e | 20171518 12| 22
6,7 |YuusepcankHo-ppesepHeii cTanok | 9 1|12 8 |12 7 b 6 | 14
B-11  |TokapHo-pesoIbBEHEIE CTAHOK 2 4 5 3 4] 4 7 5 2 9
12,13 [TosapHO-BHHTOPEIHEIH CTAHOK o) 14 715 [ I8 [ 12 [ 17 | 200 ) 18 ] 13 | 11
[4-21 [HacTonbHO-CBEpIMILHER CTAHOK 2 3|1 4 1 6 |22] 6 Il 5|4
22-24 [PeswboHapeiHoll NoayvasToMaT 0.5 | 2 1220 3 4 1 121 3
2526 |3aTouHOH CTAHOK 4 2 3 7 5 9 | 10| 6 1 7
27 [MIncrosarnDoumsas MaliHEa 15|18 1212012219 |21 | 17| 1la | 14
28-31 [TounnsHo-umisdopaneHeA cTanok | 3 26 1 7 5| 4 819 [ 11
32-34 |BeprHRaNEHO-CREPUIILILHAL cTaHok] 2 5 1 7 9 B - | (4]
35,36 |PagnansHo-cBepIHIEHEN] CTAHOK 3 E 1l o9 & 7 12 5 4
3738 [YHHBepCalEHO-TATOYHON CTAHOK 1 4 2 7 | 7 3 3 11 .
39 |[DnockomniudoBansHE CTAHOR W14 Ia 1913|1517 )18 |12
4041 [TonsposaisHs CTaHOK B 9 T 4 5 10| 6 2 11 3
47 |Usapoudas MaminHa 5 .1 f 0| 9 7 4 11 4 9
4348 |Crapounas kaduna s 715 e ol746a]s
49,50 [BeHTHaATOpE B 12|14 (1D 10)] & Bl 20|24 16
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Ilnan kyspeunoro nexa
Cregenna ob deKTPHYMECKHY HATPYIKaX

Homep Haunmenopanue YeTaHorNeHHAR sMomEocTe 11, kBT
Ha AEKTPONPHEMHTE Hosep BapHaHTa
niaHe L2 3fla]s]e]|7]8]9]0
130 |Kpan-Danka [TR-40% 40 | 300 [ 50 | 24 |15 | 20 | 34 | 28 | 40 | 20
18 [Mpece GO | 500 [ 40 | 40 | 50 | &0 | 32| 50 | TO | 40
1-5  |[dperepuwii craHok k. 12| & 7 [ o |14 8 16| 7
-8, 10 [TpyGornbouHBH CTaHokK Lo 10| 20 [ 20 ) 30 0 15 [ IR | 12 |10 | 14
926 |nsdobaibHbEE CTAHOK 5 & 7 6 |14 12 [ 8 | 10 2] &
llilli ;E"F’;;:a""” TpaHCpOPAITOP 20 | 20 | 20 [ 40 |40 | 50 | 50| s0 |40 | 40
31 |Bewrunarop 2| 8 n| 4 2 s 4 B | 7
15,27 |Cyumnsaeii wkad 40 124 (12112 8 |16 | 1412015 ] &
16,17 [3akanoudad nevs 0 | 300 [ 28 | 20 ) 20| 40 [ 100 60 | 50 | 40
I;;_E]i TokapHeiil cTaHOK 18| 12| & | 6 17 9 14| 15| 6
37 |CrepiuikHBIH CTAHOK 4 i) 3 B 11 T 4 {15 4
28,29 | DnerTpoBaHHA 2 28| 14 [ 40 [ &0 | 40 | 50| 70| 20 | 30
32,36 | eRTPOMOTIOT 212 (44 | 6D |40 ) 70| 30| 34 ) 19| 25
38 |NMosopoTHel Kpad (3] ] 7 9 5 ] 7 10| 6 5
33,40 |Bentenarop ropHa o | 14 [ 12 (12 (14 | 19 (20 10 | 20 | 15
35 |Obampountil cranok Ml s e w|ilir]
39  |HarpepaTelnsHas [UIHTA 14 | 200 | B 15 15| 8 o 13| & | 10
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Iaan peMORTHO-MEXAHHYECKOT0 Hexa
Ceegenns of 3eKTPHYSCKHX HAIPYIKaX

Homep Hausernopanue YeTaHoRIEHHAR MOIHOCTE D11, kBT
Ha AEKTPONPHEMHHKS Homep sapradTa
IUIaHE l 2 3 4 5 i T 8 9 ]
1.2 |[IHnHdobaneHBi no0yasToMaT 21 ] 2 19 1 18 [ 22 (17 1 24 |1 20| 15 | 14
3-7  Monepedno-cTPOraisHBI CTAHOK 1] 11 14 1 18 a T 121 13 B 15
5.9 | YHHBepCaNEHO-3ATOYHON CTAHOK 3 ) 4 ] 5 B O 135 5 10
10,11 [Beprukansso-ihpeseprblil cTaHok 121 9 i) 7 1) 11 = 5 162 9
12-15 |TokapHo-BHHTOPEIHE cTaHOK 45 3 (28 4 | 6 [52) 2 5138 7
16,07 [ITockomnrdopaisHEG CTAHOK O | 6 (44| T |55 2 |6b| 9 |84 B
18,19 [ManbeapHYeCcKad BAHHA 1,71 2 | 2202 1344 |14 3 |28 5
20 Tuapasnieckii npece T 6 ]2 SR [ 904 31249
21-23 DopusontansHo-peseprei crasor] 2 |94 | 5 T3 e 24143 8
24 [ITnockomnHdobalbHER CTAHOK ZR 122 IR | 200 ) 24 | 27 | 16 ) 04 | 19 | 25
25-27 [PagdanbHO-CEEPIHIBHEN] CTAHOK Tl a3l e | E I 4 1200
28 |Bewrnnstop 55 | 5K | 4% | 40 [ 42 | 60 | 62 | 49 | 52 | 50
29 |Epad-Ganka [MTB=25% 25|28 1R | 16| 22| 2 3oL a2 17| 14
E) 20
27 26 25
— < 24> 23 22 21 19 Knaposan |
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Naan auTefinoro mexa
Cpegenns of MeKTPHYSCKHY HATPYIKAX

Homep HaunieHoBaHBe YeTaHoRIeHHAA MOHOCTE D11, kBT
Ha WIEKTPONPHEMHHER Hosep BapHaHTa
niaHe l 2 |45 6| TR 9]0
-4 |JuTeepas MaminHa 120 16 ) 04 [ 15 [ 11 [ 1| 19 [ 17 ] 14 | 13
3-8 JInTeeBas mMaliHHa 6 30022 |27 [ 25 | 20| 2R | 26 | 2 20
9-11  |[Ouncraoli Gapadan T8 |06 | 5117 |E 114
12,13 [DoexipoTepMideckas neds 30 50| 33 | 34 240 38| 26 | 22 | 36
14-21 [TTnaminssan aekTponeyk 35 047 | 40 | 64 | 58 ) 30 | 60 | 45 2| b
22-25 | mekTpoTepMHteCKad ML l4 010 ) 12 [ I8 [ 11 [ 16 | 20 [ 22 ] 19 | 15
26,27 |CymnHisHB mkad 2 3 5 f 9 1 7 4 | 10
28-31 [ JneKTposakanouHas nevk o 7 |13 s s |8 [w]|13]4
3233 | DnekTpoTepMiteckad etk T5 | A0 | 100 95 [ 60 | 90 | 85 [ 110| 70 | 65
34,35 |duieKTporieds HHAYKIHOHHAN 60 | 55 | 50 | 84 |66 | 48 [ 39 [e2 |74 | 78
36 [PonroBousbld Gapatan 7 L 4 g mprr )14z
3738 |[Kpan-Danka [TB-25% ] % | 8 126 |15 715 & |11
40-44 [Bentanstop 13 015 [ 08 | 22 [ 15 |17 [ 14 ] 12 | 10 I8
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Maan HHCTPYMEHTAJLHOND DEXA
Cregenns ob FNEETPHYECKHY Harpyikax

Howep Haumenopa e YertanorneHHas MomHocTs 11, kBT
Hi AEKTPONPHEMHHKD Hosep bapHaHTa
TTaHe 1 2 3 4 5 & 7 B 9 0
[-4 | DerTpospoiHoHEEN CTAHOK 2 30|25 | 37T | 22 ) 24 | 33 ) 35 | 20 ) 22
3-89 |TokapHeili craHow 15 10 I8 |19 14|17 15|20 )2 11
10,11 [Fopusosransro-pesepuni crasox] 16 | 18 | 15 | 10 [ 17 | 20 |25 | 14 [ 12 ] 17
12 [Puopasnnuecknll npece 30 046 | 58 [ 55 (44 140 | 70 | 64 | 65 | 32
13 [Tokapheil cranox ¢ HITY 30 ) 20 | 45 | 40 [ 35 | 2R [ 33 [ 44 | 40 | 52
[4-16 [TokapHstil CTAHOK 200015 | 25 | 28 [ 30 | 29 | 31 | 24 | 2 28
1718 [BeprukansHo-ceepaiibiedi crtanok] 16 | 100 12 [ 14 |15 | 9 I8 | 14 | 20| 22
19 |donGekHei CTaHok 17123 | la |20 )15 | 15| 19 (29| 25| 22
20-23 |[DperepHilii cTaHoK &6 15 ) 10 I8 |17 [ 12 | 200 (21 [ 15 ] 16
24 |Mexanmuecknii npece 50 60 | 70 40 |65 |58 [55 62|75 |62
25-27 |BayTpHundfioEanbHEG CTAHOE 153 )12 [ 16 | 17 [ 10 ] 18 | 20 | 22 | 17 | 19
28-30 Ilnockounidgoeans sl CTaHOK 19 022 ) 18 10 [ 22017 [ 1512 ] 16| 18
31-36 |KoopaHHaTHO-paCcTONHOH CTaHOK 19 |20 |24 |18 |25 |22 16|21 |2 23
17T |[Kpan-danka TTB-40% 40 0 300 50 | 45 [ 60 | 20 [ 35 | 75 | 40 | 55
3839 |BentHndatop o 12 ) g 20 101218 (22 (85] 14

38

00609 H|B B &

E a1 3z 33

13

T
OOV [ EH @ o

Makcumanvuwiii 6ann 3a Kypcoeoii npoekm cocmaensem 100, munumanvnolii
oann 60.




