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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn M.A.
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IIpenonaBarenb - Mo ¢ Viermvdnrarop HC321082b-RashevskyaMA-D6T6das Pamtesckasn
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MIOJITTHCH)
COI'JTIACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
P%]KOBOI[HTGHB o Csenenvs o Bnagensue L3N M3K IO.B.
00pPa3oBaTCIIbHOU Bnapeney MaTioHunHa HO.B.
HpOrpaMMbI Waertagnrarop ___|RO1D54b1d-MatiuninaYV-7d508122 MarronnHa
(IOIKHOCTB, YUeHasl CTETICHb, YICHOE (mozmycs) (pacmudpoBka
3BaHKE) MIOJITTHCH)
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
w CseneHva o snagensuye L3N M3K
3aBeHyIOH-IHH . Bnageneu Lbipyk C.A.
BBINYCKAIOIIEH Kadeapbl Maentadirarop Raf2c04da-1syrukSA-47ef358f C.A. Upipyk
(IOIKHOCTB, YUeHasl CTETICHb, YUCHOE (mozrucs) (pacmudpoBka

3BaHKE)

MIOJITTHCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-5 CniocoGeH yuacTBOBaTh B pa3pabOTKe OTACIbHBIX Pa3/IesioB IIPH MPOSKTUPOBAHUHN
00BEKTOB PO ECCUOHATILHON JACSITEIbHOCTH
N]I-1 BeimonaseT cOop ¥ aHAIU3 TaHHBIX I IPOCKTUPOBAHMS, COCTABIISCT
KOHKYPEHTOCTIOCOOHBIC BAPUAHTHI TEXHUYECKUX PEIICHUN
NJ1-2 OGocHOBBIBAET BHIOOD 11€71€CO00PA3HOI0 TEXHUYECKOTO PEIICHHS
NJ1-3 JleMoHCTpUpPYET NIOHUMAaHUE B3aMOCBSI3U 33]1a4 IPOEKTUPOBAHUS U IKCILTyaTalluu

2. IIK-6 Cniocoben ydyacTBOBaTh B 0POPMIIEHUN TEXHUYECKOM TOKYMEHTAIUU TPy
IPOEKTHPOBAHUN 00BEKTOB MPO(HECCHOHAIBHOM eI TETbHOCTH
N/I-1 [loaroraBnuBaetr pa3eibl IPOCKTHON JOKYMEHTALMK HA OCHOBE TUIIOBBIX
TEXHUYECKHUX PELICHUN
N/1-2 JleMOHCTpUPYET 3HAHUS HOPMATUBHBIX AKTOB, OTHOCSALIUXCS K TPOEKTUPOBAHUIO
00BEKTOB PO ECCHOHATBHON eI TETLHOCTH

3. IIK-8 Cnoco0eH y4acTBOBaTh B 00ecleUeHNnH MoKa3zareneil yHKIMOHUPOBAHUS 000PY10BaHUS
00BEKTOB PO ECCHOHATBHON IEITETLHOCTH
NJI-1 ITpumensier MeTobl pacueTa rnokasaresiel pyHKIIMOHUPOBAHUS 3JIEMEHTOB U CUCTEM
TEXHOJIOTMYECKOro 000py10BaHusl 00BEKTOB NPOPECCUOHATBHON JEATENIbHOCTH

M BKIIFOYACT:
MJISl TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzanuu: ITucemenHas padora
1. Buipl IUHOMIPOBOIOB, UX BBIOOP, OMpeaeTeHne HEOOXOIUMOCTH MOATUTKH TPOJIICHHBIX
muHoNnpoBoAoB. (KoHTponbsHas padora)
2. [loctpoeHue cxembl JIEKTPOCHA0KEHNSI HU3KOBOJIBTHBIX 3JIEKTPONPUEMHUKOB. ONPOCHBIH
muct BPY (IIpoBepounas pabora)
3. Pacuer TokoB K3 s 3anannoit kondurypanuu cetu HH ¢ yuerom noanutku ot
anextpoasurareneit (KonrponbHas pabota)
4. CoBMeCTHBII BBIOOP KOMMYTAIlMOHHO-3aIIUTHBIX allllapaToB IPOBOJIHUKOB B
HU3KOBOJBTHBIX ceTsax (KoHTponbHas pabora)

BPC aucuuniauHbl

9 cemectp
Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
Nunexc KM- | KM- | KM- | KM-
Paszgen nucuurimHbl KM: 1 2 3 4
Cpox KM: 3 7 11 14

Cetn notpebuTesneit Ha HanpspKeHUU Huxke 1 kB




Cetn nmotpebuTeneii Ha HanpspKeHur HKe 1 kB

KoHCTpyKTHUBHBIE pEeLICHNUS 3JIEMEHTOB CUCTEMBI
3JIEKTpOCHA0KEHHs TOTpeduTenei

KOHCTPYKTI/IBHBIG pemicHuAd 3JICMCHTOB CUCTCMBIL
3JIEKTpOCcHA0KEHHs TOTpeduTenei

Crnenuduka pacuéra TokoB K3 B ceTsix Ha HanpspkeHUe HIDKe |
kB

Crenuduka pacuéra TokoB K3 B ceTsix Ha HanpspKkeHUe HIbKe |
kB

Oco0eHHOCTH MPOEKTUPOBAHUS OCBETUTEIBHBIX U TPOJUICUHBIX
ceren

Oco0eHHOCTH MPOEKTUPOBAHUS OCBETUTEIBHBIX U TPOJUICHHBIX
ceren

KomneHcanust peakTHUBHOM MOILIHOCTH U DKOHOMHUSI
AJICKTPOIHEPTUU B CETAX MOTPEOUTENICH

KommeHcanust peakTHBHOM MOIIHOCTH B CETSIX MOTPEOUTENEH

OKOHOMUS 3JIEKTPOIHEPTUU B CETSIX NOTpedUTEe

[IpoekTupoBaHUU CUCTEM DIICKTPOCHAOKEHUS

HpOCKTI/IpOBaHI/II/I CHUCTEM 3JICKTpOCH36)KeHI/I$I

Bec KM:

25

25

25

25

$O6m1as acts//1s1 MPOMEKYTOUHON arTecTanund

BPC kypcoBoii paGoTbsl/mpoexTa

9 cemectp
Beca KOHTpOIbHBIX MeponpusiTHii, %
Pa3znen nucuuninHb ke KM- | KM- | KM= KM-
KM: 1 2 3 4
Cpox KM: 5 8 11 13
PacueT Harpy30K 11eX0OB ¥ 3aBOJia B LIEJIOM, 00beMa KOMIIEHCAlluU +
PM
Pacuer Hanps>KEHUN M CEUEHUN JIMHUU BHEILIHETO +
AIIEKTpOCHAOXKeHMsI, BIOOP TpaHchopmaTopos ['TITT
Bb100op unciia 1 MOIHOCTH IIEXOBBIX TPAHC(HOPMATOPOB, +
KOH(UTYpalluH CXeMbl
Pacuet TokoB K3, Bei60p ceuenuit muanii BH u HH +
Br160p KOMMYTallMOHHBIX U 3aIMTHBIX allapaToB +
Odopmitenne yepTexeil 1 MOSICHUTENFHON 3aITUCKH +
Bec KM: | 20 20 30 30




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCHUTIIINHE
IIK-5 NJI-1nk-s Bemomaser cOop | YMeTs: Butbl IITHOTIPOBOIOB, X BBIOOP, ONIPEICTICHIE HEOOXOIUMOCTH MOAIUTKH
M aHaIW3 J@HHBIX Ul | aHAJIM3UPOBATh HAYYHO- TPOJUIEHHBIX MHUHONPOBOI0B. (KoHTpoapHas paboTa)
IIPOEKTUPOBAHMUSI, TEXHUYECKYIO HH(POPMAITUIO
COCTaBJISIET B 00NacTu
KOHKYpPEHTOCIIOCOOHBIE AJIEKTPOCHAOKEHUS U
BApPUAHTHI TEXHUUYECKUX | DJIEKTPOOOOPYTOBAHUS
pelIeHU I
ITK-5 N-2nks  OOGOCHOBBIBAaET | YMETH: [TocTpoeHue cxeMbl AIEKTPOCHA0KEHNST HU3KOBOJIBTHBIX
BBIOOP 11€JIECO00Pa3HOr0 | aHATU3UPOBATh PE3yabTaThl | AeKTpornpuéMHuuKoB. OnpocHblit muct BPY (IIpoBepounas pabora)
TEXHUYECKOTO PELICHUS IIPOEKTHBIX PEIIECHUH C Bupl mmHONPOBOAOB, UX BBIOOD, OIpeeieHne HE00X0AUMOCTH MOAMUTKU
LETbI0 ONITUMU3ALINN TPOJUIEHHBIX MHUHONPOBO10B. (KoHTpoabpHas paboTa)
CHCTEMBI HJIEKTPOCHAOKEHUS
I1K-5 NJ-3nk-s  emonctpupyer | 3HaTh: [TocTpoenue cxembl 3JIEKTPOCHA0KEHNSI HU3KOBOJIBTHBIX
NOHMMaHWE  B3aMMOCBS3HU | Tp€OOBaHMSI OCHOBHOTO anekTponpuéMHukoB. OnpocHslii et BPY (Ilposepounas pabota)
3a7a4  MPOEKTHUPOBAHUS U | MPOU3BOACTBEHHOIO U
DKCIUTyaTalluu BCIIOMOTaTEILHOTO
000pyI0BaHUsA K CHCTEME
ANEKTPOCHAOKEHHS
I1K-6 N-1nke IloaroraBnuBaer | 3HaTh: Bup! mmHONPOBOIOB, UX BBHIOOD, OIIpeeieHue HE00OXO0AUMOCTH MOAMUTKA
pazzensl MPOEKTHOH | ctocoObl YAOBIETBOPEHUS TPOJUIEHHBIX MHUHONPOBO10B. (KoHTposabpHas paboTa)
JOKYMEHTAllud Ha OCHOBE | TpeOboBaHUil HOpMAaTUBHBIX | COBMECTHBII BBIOOP KOMMYTAaIlMOHHO-3aLIUTHBIX allllapaToB IPOBOJAHHUKOB
TUIIOBBIX TEXHUUYECKUX | TOKYMEHTOB K YCTPOMCTBY B HU3KOBOJBTHBIX ceTax (KontponpHas pabora)
pelIeHuit IIEKTPUUYECKUX CETEMN
norpeduTenei
I1K-6 NJ-2nke JleMoHCTpHUpYeT | YMETh: CoBMecTHBIH BBIOOP KOMMYTAIIMOHHO-3aLIUTHBIX alapaToB MPOBOJIHUKOB

5




3HAHUS HOPMATHBHBIX
aKTOB,  OTHOCSIIHUXCS K
MPOSKTUPOBAHUIO OOBEKTOB

KCII0JIb30BaTh HOPMATUBHBIE
JIOKYMEHTHI T10
MIPOEKTUPOBAHUIO, KAUECTBY

B HU3KOBOJBTHBIX ceTsx (KoHTponbpHas pabora)

npodeCcCHOHAIbHON U cepTUudUKAITUN
JESTEIIbHOCTH INEKTPOYCTAHOBOK M UX
AEKTPOCHAOKEHUIO
I1K-8 N-1nk-s [Ipumensier | YMeTsb: Pacuer ToxoB K3 st 3amannoit konduryparuu cetu HH ¢ yaerom
METO/IBI pacuera | MIpUMEHITh METO/bI pacyeTa | MOANUTKU OT dekTpoasurareneit (Kontponbnas padbota)
nokasarenen HOPMAJIbHBIX M aBAPUITHBIX
(GyHKIIMOHUPOBAHUS PEXKHMOB CUCTEM
9JIEMEHTOB u CUCTEM | 3JICKTPOCHAOKEHUS IS
TEXHOJIOTHYECKOTO paIOHAaIBLHOTO MOCTPOCHUS
000pyI0BaHUs 00BEKTOB | CHUCTEMBI DJIEKTPOCHAOKECHUS
npodecCHOHATbHON o0BbeKTa

JACATCIIBHOCTH




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. ITocTpoeHue cXeMblI 3JIEKTPOCHAOKEHUSI HU3KOBOJIBTHBIX 3JIEKTPONPUEMHHIKOB.
Omnpocuelii auct BPY

®opmbl peanauzanuu: [luceMennas padora

Tun kouTpoabHOro MeponpustTus: [Iposepounas pabota

Bec koHTpObHOrO0 MeponpusTusi B BPC: 25

IIpouenypa mnipoBeleHHsi KOHTPOJIbHOr0 MeponpusaTusa: Jlnus o0bekTa MO 3aJaHuIo
IpernojaBaTesisi COCTaBISETCSl CXeMa 3JIEKTPOCHAOKEHUs, ONpPENEseTCs] pauyeTHas MOIIHOCTb U
BBIOMpPAETCS] THI BBOJHOTO YCTPOMCTBA. 3amoJIHSAETCS JIONPOCHBIM JucT Ha BPY. 3anmanue
BBITOJIHSCTCS B BUZIE IOMAIIHEH paboTHI M CAAETCS Ha MPOBEPKY MPEMOAaBATEIIO

Kpartkoe cogep:xxanue 3aganus:
*OnpenenuTh KaTerOpHIo AIEKTPOCHAOKEHUS
*Pazpabotars cxemy ['PII]
* Pazpabotatp cxemy ogHoro us BPY
*HapucoBath cxeMy OCBETHUTENBHBIX CETEeH ISl CIeAYIOIIET0 0ObEKTa:
OducHsrii eHTp, 6 3T. 3. 8 apergaTopos 1o 14 kBt (od. Texnuka) 700 ven. paboTarommx
oJIupter 6 x 8 kBT
[Tumebmok Ppacuy = 70 kBt
*Pozetku Ppacu= 3 kBT Ha apennaropa
*Ocgernienue 2 KBT Ha apeHaaropa
*XonoauibHbie MamuHbl Ppacu=45 kBT
*Beatumsauus 8 kBT
*@ankoiisl 12 kBt
[ IpoTuBonoO)apHbie cuctemsl 9 kBT
*Hacocsl ¢/t 7 kBT

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: TpeOOBaHUS  OCHOBHOIO 1.Kakue karteropum HaJle’KHOCTHU.BBI 3HaeTe?

MIPOU3BOJICTBEHHOT'O U 2.Kakue MeTopl paccyeTa Harpy3Ku MPUMEHUMBI K

BCIIOMOTaTeNIbHOIO 000pYyI0BAHUS 00BEKTY?

K CUCTEME 3JIEKTPOCHAOKEHUS 3.Kaxoii TokyMeHT ompezaenseT npaBuja pacuera
Harpy3ok ajsi oobekra’?

YMers: aHAIM3UPOBATh 1.Kak paccuntarh Harpy3Kky o0ObeKTa

pe3yJbTaThl MPOEKTHBIX PEIICHUN 2.Kak onpenenuTb HUMHHAJIbI KOMMYTAIlMOHHO-

C LENbI0 ONTHUMM3AIMH CHCTEMBbI 3aluTHOrOor 000opynoBaHus A o0bekTa?

AIIEKTPOCHAOKEHUS

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 85
Onucanue xapaxmepucmuxu evinonnenus snanus: Ouenka «OTIIMYHO» BricTaBisIeTCs CTYICHTY,
KOTOPBIN MTOKA3aJI MPH PEIICHUH 3a/1a49H, YTO BJIaJICeT MaTepHUaIOM U3YICHHOHN JUCITATUIHHEI,
CBOOOIHO TIPUMEHSIET CBOM 3HAHUS JIsl OOBSICHEHUS PA3IMYHBIX SIBJICHUN U PEIICHHs 3a/1a4.

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10




Onucanue xapaxmepucmuxu evinoanenus snanusa: Onenka «XOPOILIO» BbicTaBiseTCs CTYAEHTY,
B OCHOBHOM IIPaBUJIbHO PEIIMBLIEMY 33a4y HO JOIYCTHBILEMY IIPX 3TOM HENPHUHIUIINAIBHBIE
OILITMOKH.

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuru svinoanenus s3uanus. Ouenka «Y JIOBJIETBOPUTEJIBHO»
BBICTABIISICTCS CTYJCHTY, KOTOPBIN MIPH PEIICHUH 3aa49H JOMYCTUII CYIIIECTBEHHBIE H JJaXKe TPyObIe
OIIMOKHU, HO 3aT€M UCHPABUI UX CaM,

KM-2. Pacuet ToxkoB K3 nis 3agannoi kongurypamuu cetdu HH ¢ yuerom nognurku
OT JIeKTPoABHUIraTe el

®opmbl peanuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padbora

Bec kouTposabHoro meponpusitusi B BPC: 25

IIpouenypa mpoBeleHHs] KOHTPOJBLHOTO MEpPONPUSITHS: KOHTPOJIbHAs paboTa MPOBOIUTCS B
ayJUTOPUU TI0 BapHaHTaM, BbIIaHHBIM MIPEMOaBATEIIEM.

KpaTKOC CodcpiKaHuE 3aJaHUsA:

B.3 Paccumnrats Toku Tpexdaznoro k3 B T. K1 u K2. [IpoBeputh ceuenue mo repMuIecKkoi
cTolikoctu K Tokam k3. Tpancdopmatop TC 1000/6 cxema coenunenus oomotok A/Y0 , UH
BH=6,3 xB, UH BH=0,4 xB, Ux=8%, APxk=12 kBt = Sk=100 MB°A, IIIMA-4-1600, nauna
Sum. mpsimast mocienoBarenbHOCTh 11 yn=0,03 MOwm/Mm; x1 yio =0,014MOM/M , HyEBas
nocnenoBarenbHOCTh 10 yn=0,037 MOm/M; X0 ya =0,042MOMm/Mm/

Tpanchopmaropsl Toka TT1 Krr=500/5, R1=R0=0,05 MmOm, X1=X0=0.07 MmOm. KaGenp 2
AAIIIB 3x185

R1 yn=0,208 MOm/M; X1 ya=0,055MOm/m; mmuna 100 M.

ABtomatuueckuii Boikiatodarenb AB1 Tumn “Onextpon” , IH =1000A. conporuBieHus
karymek AB1:Rks= 0,25 MOM, XkB= 0,1 MOM.

ABTOoMaTuuyeckuii Boikiawuareb AB2 Tun A3794C, In= 400A. conmpOoTUBIICHHS KaTyIIEK
AB2: Rxke= 0,65 MOmMm, XxB= 0,17 MOM.

JlBurarens cuaxpoHHblii PHoM=315 kBt Unom = 380 B;

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

YMmeTs: OPUMEHATh  METOJbI 1.Kakue Buast K3 HyXHO paccuuThIBaTh 171 BEIOOpA
pacuera HOpPMAaJIbHBIX U obopynoBaHus?

aBapUMHBIX  PEXKHUMOB  CHUCTEM 2.Kaxk onpenenuTs HEOOXOAUMOCTh YUeTa Harpy3KH MpHu
AIIEKTPOCHAOKEHUS JUTS pacuere Toka K3?

palMoOHAIBLHOTO MIOCTPOEHUS

CUCTEMBI AJIEKTPOCHAOKEHHUS 3.Kaxk cocraBuTh cXeMy 3aMelleHus?

00BEKTa

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuxu gvinonnenus 3nanus: Ouenka «OTJIMUHO» BeicTaBisieTCs CTYIEHTY,
KOTOPBIH MMOKa3aJl NPy PELICeHNH 33/1a41, YTO BIIa/IeeT MaTePUAIOM U3YYEHHOM JUCLIUIUINHBL,
CcBOOO/IHO MPUMEHSET CBOM 3HAHUS JIsl OObSCHEHUS PA3IMYHBIX SIBJICHUN U pELIeHHs 3a/1a4.

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 65




Onucanue xapaxmepucmuxu evinoanenus snanusa: Onenka «XOPOILIO» BbicTaBiseTCs CTYAEHTY,
B OCHOBHOM IIPaBUJIbHO PEIIMBLIEMY 33a4y HO JOIYCTHBILEMY IIPX 3TOM HENPHUHIUIINAIBHBIE
OILITMOKH.

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax. 50
Onucanue xapakmepucmuru svinoanenus s3uanus. Ouenka «Y JIOBJIETBOPUTEJIBHO»
BBICTABIISICTCS CTYJCHTY, KOTOPBIN MIPH PEIICHUH 3aa49H JOMYCTUII CYIIIECTBEHHBIE H JJaXKe TPyObIe
OIIMOKHU, HO 3aT€M UCHPABUI UX CaM,

KM-3. Bujbl INHONIPOBO/0B, HX BHIOOP, onpeae/ieHne He00X0AUMOCTH MOANNTKH
TPOJLIEHHBIX IIMHOMPOBO/IOB.

®opmbl peaquzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padbora

Bec kouTposabHoro meponpusitusi B BPC: 25

IIpouenypa mpoBeleHHs] KOHTPOJIbHOI0 MEPONPUSITUS: KOHTPOJIbHAS paboTa Mo BapHaHTaM,
BbI/IaBa€MbIM IpPEMo/iaBaTeIeM

Kpatkoe cogepxanue 3a1aHus:
Paccuurtath Tposien A MOCTOBOTO KpaHa, HMEIOIIETO MATh ACHHXPOHHBIX JBUTATENCH ¢ K3
poropoM. Hanpsixenue cetu 380 B. Pexxum paboThl nBurateneii kpaHa cpeiHui,
ko3 dunment ucnoap3zobanus Ku = 0,2. Jlaunaa tpoiiee 100 M. ,cosp = 0,7

[TapameTpsl ABUTaTENEH KpaHa
MexaHmsu Kpara MomHOoCTE aBuTaTeins, | HoMuHanbEHEIN TOK, A
KBT

['nmaBHEIN IOOBEM 22 56,5

BcrioMorarensHbIN ITOIBEM 11 30,8

MexaHu3M nepeaBUKEHUs] MOCTa 2x16 2x45

MexaHu3M NePeIBUKCHUS TEICHKKU 35 10,3

HUTOI'O:
KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:
3HaTh: CMOCOOBI YIOBIETBOPEHUS 1.Korna mpuMeHstOT TpOJIIEHHBIE IIIMHOMIPOBOIBI?
TpeboBaHuUit HOPMaTHUBHBIX
JIOKYMEHTOB K YCTPONCTBY
ANEKTPUUECKUX ceTen
norpedureneit
YMeTb: aHaIu3MpOBaTh HAYYHO- 1.Kak BbIOpaTh pacrpeneauTeNbHbIi ITTHOIPOBO/]
TEXHUUYECKYyl0 WHPOpMAIMI0O B 2.Kaxk onpenenuTs HEOOXOAMMOCTh TOMUTKH ISt
00JacTH  DNEKTPOCHAOXKEHHUS U TPOJIJICHHOTO IMHOIIPOBO1a?
AIIEKTPOOOOPYIOBAHUS
YmeTs: aHAIN3UPOBATH 1.Kak onpeaenuTs NOTEPH HANIPSKEHUS B TpoJuiee?
pe3yJbTaThl MPOEKTHBIX PELIEHUN
C IENbI0 ONTUMH3ALMNN CHCTEMBI
AIIEKTPOCHAOKEHUS
Onuncanue MKAJIbI OLCHUBAHMS:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80




Onucanue xapaxmepucmuxu evinonnenus snanus: Ouenka «OTJIIMYHO» BoicTaBisIeETCS CTYIEHTY,
KOTOPBIN MTOKa3aJl IPU PEICHUH 3a1a4H, YTO BIaJECET MAaTECpUAIOM U3YYCHHON NUCLUIUIMHBI,
CBOOO/IHO IIPUMEHSET CBOM 3HAHMSI ISl OOBSICHEHUS PA3JIMYHBIX SIBJICHUN U pELICHMS 3a/1a4.

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 65
Onucanue xapakmepucmuru svinoanenus 3uanus. Ouenka «XOPOILIO» BeicTaBiIsS€TCS CTYAEHTY,
B OCHOBHOM IPaBUJILHO PEIIMBIIEMY 33J]a4y HO JOIYCTUBIIEMY IIPHU STOM HENPHHIIUITAATHHBIC
OILINOKHU.

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu gvitnoanerus 3uanus: Ouenka «Y JOBJIETBOPUTEJIBHO»
BBICTABIIACTCS CTYJEHTY, KOTOPBIN MIPU PEILICHUH 3aJa4u JOMYCTUII CYIIECTBEHHbIE U JJaXke IpyObie
OIMOKHU, HO 3aTe€M UCIPABUI HX CaM,

KM-4. CoBMecTHBIIi BLIﬁOp KOMMYTAIlTUOHHO-3AIMUTHBIX almapaToB IIPOBOAHUKOB B
HHU3KOBOJIBTHBIX CETHAX

®opmbl peanuzanuu: [lucemennas padora

Tun koHTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro meponpustusi B BPC: 25

IIpoueaypa npoBegeHHs] KOHTPOJIBHOIO MepPONPHUSTHA: KOHTpOJIbHAs padoTa 10 BapuUaHTaM,
BBIZIABAEMBIM IIPENIOJaBATEIEM

Kpartkoe cogep:xkanue 3aiaHuA:
Jlunaus nutaet rpynmy AJ] KOpoTKO3aMKHYTOTO TUMa. A-72-6, 2 MBUT. MOUTHOCTHIO 110 30KBT,
1 nBur. 28xBT, 380B; KII/I 0,89; cosj=0,85; In/In=6, ycnoBus mycka=rsxkenbie. Beiopats
cedeHue kabens Mapku BBI', nposiokeHHOTro B HEMOKapOOMacHO! cpesie U TOK IIaBKOU
BCTaBKH IIPEIOXPAHUTEIIS ITPU 3AILUTE JIMHUN OT TOKOB K3. J[mmHa muHumn 150M.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: CHOCOOBI YJOBIETBOPEHUS 1.Kputepuu BbiOOpa cedeHus npoBOIHUKOB B ceTsx 0,4
TpeOoBaHUI HOPMaTHUBHBIX kB

JIOKyMEHTOB K YCTPOUCTBY 2.Kakne KoMMYTallMOHHO - 3aILUTHBIE aIllapaThbl
ANEKTPUYECKUX ceTen npumensitores B cetax 0,4xB

norpeduTene

YMmers: HCIIOJIb30BATh 1.Kak nocuutath noTepu Hanps»>KEeHUs 0 U3BECTHOMY
HOPMAaTUBHBIE  JOKYMEHTHl IO TOKY?

IPOEKTUPOBAHUIO, KAYeCTBY U 2.Kak cBsi3aHBI BEIOOp CEUSHMSI U allapaToB?
CepTUPUKALMU HIIEKTPOYCTAHOBOK 3.Kak yuecTb ycnoBust IPOKJIaKU IPU BIOOpE ceUeHuUs
U UX AJIEKTPOCHAOKEHHIO MIPOBOJHUKA?

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 85
Onucanue xapaxmepucmuxu gvinonnenus 3nanus: Ouenka «OTJIMUHO» BeicTaBiseTCS CTYIEHTY,
KOTOPBIH MMOKa3aJl NPy PELICHNH 33/1a41, YTO BIIa/IeeT MaTEPUAIOM U3YYEHHOM JUCLIUIUINHBL,
CcBOOO/IHO MPUMEHSET CBOM 3HAHUS JIsl OObSICHEHUS PA3IMYHBIX SIBJICHUN U pELIeHHs 3a/1a4.

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
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Onucanue xapakxmepucmuxu evinoanenus snanusa: Onenka «XOPOILIO» BeicTaBiasieTCs CTYAEHTY,
B OCHOBHOM IIPaBUJIbHO PEIIMBLIEMY 33a4y HO JOIYCTHBILEMY IIPX 3TOM HENPHUHIUIINAIBHBIE
OILITMOKH.

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuru svinoanenus s3uanus. Ouenka «Y JIOBJIETBOPUTEJIBHO»
BBICTABIISICTCS CTYJCHTY, KOTOPBIN MIPH PEIICHUH 3aa49H JOMYCTUII CYIIIECTBEHHBIE H JJaXKe TPyObIe
OIIMOKHU, HO 3aT€M UCHPABUI UX CaM,
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COJIEP)KAHUE OLIEHOYHBIX CPEJICTB IPOMEXYTOYHOM ATTECTAIIUA

9 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

YT1Bepxkaaro:
3as. kagheopoii

IK3AMEHAIIMOHHBIN BUJIET Ne 10.01.2020

3

Y Kadenpa IIIIT

«MDWN»

Jucrumnmaa: OCHOBBI
DNEKTPOCHAOKECHUS

I/IHCTI/ITYT QJICKTPOTCXHHUKHU

1. TloctpoeHue cxembl CUIOBBIX CETEH AT Pa3INUHBIX TOYEK MOAKIIOUEHUS K SHEPTOCHCTEME.
2. Pacuer u BEIOOp TPOJIEHHBIX IIUHOTPOBOIOB
3. 3anaua.

IIpoueaypa nposenenus

OK3aMeH IpoBoAUTCA B yCTHOM ¢opMme. OreHka omnpeaensiercss B cooTBeTcTBUM ¢ [lonoxeHuem o

O6ayuibHO-peTUHTOBOM cucteme i cryaeHtoB HUY «MOBOW» Ha OCHOBaHMM CEMECTPOBOM
HK3aMEHALMOHHON COCTaBIISAIONINX

L. Ilepeuens komnemenyuii/uHOUKAmMOpPo8 u KOHMPOIbHBIX 6ONPOCOE NPOBEPKU PE3VIbINAM O
0C60EeHUA OUCYUNIUHDL

1. Komnerenmusi/Unaukarop: MJ1-1nk-s BeimonaHser cOop u aHaMM3 JaHHBIX JJIS
MIPOEKTUPOBAHMUS, COCTABIISIET KOHKYPEHTOCIIOCOOHBIE BAPUAHTHI TEXHUYECKUX PelIeHU

Bomnpocel, 3axanus

1.1.  Twumsl ¥ MOLTHOCTH TPaHC(HOPMATOPOB LIEXOBBIX TPAHC(HOPMATOPHBIX MOACTAHIINMN,
TpeOOBaHUS K UX Pa3MEIICHHUIO,

2.1.  CoBMecTHbIH BIOOp CeUeHHsI TOKOBEIYIIEH KHUIIbl U KOMMYTAIIMOHHO-3aIIUTHOM
anmnaparypsl

3.1.  OueHoyHBIE METOBI PacyeTa MOTEPh MOIIHOCTU U 3Hepruu B ceTsx 0,4 kB

41.  DxoHOMHUS B CHCTEMax 3JIEKTPHUUECKOIr0 OCBELIEHUS. MeponpusTHs 0 CHUKEHUIO

pacxoaa 3JICKTPOSHECPIrun

MaTtepuaibl 115 NPOBEPKH OCTATOYHBIX 3HAHUM

1.BeiOepute 31eKTPONPUEMHUKH, KOTOPbIE MOTYT UMETh 3 (ha3HOE MOJKIIOUEHHE K CEeTH
OtBerTsI:

*JIugTe

OcBeTHTeNbHBIE YCTAaHOBKH

*INeKTPOTLITUTHI

ONeKTPOHHBIE MPHUOOPHI
Bepusiit otBet: *JIudThl *DNeKTPOIIUTHI

)51
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2. Komnerennusi/Mugukarop: N1-2nx.s OG0CHOBBIBAET BHIOOD IENECOOOPA3HOTO TEXHUIECKOTO
pelIeHHs

Bomnpocel, 3axaHus

1.1. [TocTpoenue cxembl CHIIOBBIX CETEH JUIsl pa3IMYHbIX TOYEK MOAKIIIOUEHUS K
YHEProcCUcCTEME.

2.1. Bunast cxem niexoBeix TII u KTII, npeumyiiecTBa u HE10CTaTKU, MPUMEHEHUE

3.1. PacnpenycrpotictBa Huzkoro Hanpstkenust (PYHH), coctaB o6opynoBanus

4.1. CpenctBa KOMIEHCAMKM peakKTUBHON MOITHOCTH B ceTsax 0,4 kB: Heperynupyembie,

perynaupyemsble, GHUIbTPOKOMIICHCAIIHOHHBIE

MarepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1.Kakas cTpykTypHas Hepe3epBUPOBAaHHAS CXEMa AJICKTPOCHAOKEHUST 00ecTrieunBaeT
HEO0OXOAMMYIO HaJIGKHOCTD roTpedureneit 1 kateropuun?
OTBeThI:
- paauanabHas
- MarucTpajibHas
- CMeIIaHHAs
- Bce 00ecreynBaroT
*- HM O7lHA HE 00eCIeYnBaeT
BepHblii 0TBET: - HU 0/JHa HE o0ecreunBaeT

3. Komnerenuusi/Mnaukarop: N/1-3nk-s JleMmoHcTprpyeT moHMMaHe B3aUMOCBSI3U 3a7a4
MPOEKTUPOBAHUSA U SKCIUTyaTaluu

Bonpocel, 3a1anns

1.1. MaructpajibHble CXEMbI 3JIEKTPOCHAOKEHUS: MPUMEHEHHE, PEUMYIIECTBA,
HEIOCTATKU

2.1. PamuanbHbBIE CXEMBI AIEKTPOCHAOKEHUS: TIPUMEHEHUE, PEUMYIIECTBA, HEOCTATKN
3.1. Tpe6osanus k moctpoenuto TII u KTII xwunbix u o6mecTBennbix 3nanuit mo CIIT
256.1325800.2016

4.1. BBogHo-pacnpenenutenbhbie ycTpoiictBa (BPY) xunbix u o01IeCTBEHHBIX 3/1aHU:

BH/IbI, COCTaB 000PYI0BaHUS

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUNA
1.Kaxkas cucrema ocBelieHrs Haubosaee SKOHOMUYHA?
OTBeTsI:
- OGuiee ocBelieHne
*-KoMOWHUPOBaHHOE OCBEILICHHE
-DOKOHOMHYHOCTH HE 3aBUCHUT OT CUCTEMBI OCBCUICHUA
Bepusliit otBeT: KoMOMHMpOBaHHOE OCBEILICHHE

4. Komnerennusi/Ungukarop: U/1-1nk-¢ [loaroraBnusaet pasnensl IpOEKTHOMN TOKYMEHTAllMU Ha
OCHOBE THUIIOBBIX TEXHUYECKUX PELICHUI

Bomnpocel, 3axanus

1.1. TpeboBaHust K YCTPONUCTBY BHYTPEHHUX JEKTPUUECKUX ceTel XKubix u
00IIIECTBEHHBIX 3IaHUI

2.1. ABTOMaTHYECKHUE BBIKIIOYATEIN HU3KOTO HAMPSKEHUS: HA3HAYEHUE, KOHCTPYKIIHS,
BBIOOD

3.1. KoHncTpykuus kabeneii ¢ miacTMacCoBOM U30ISIIUEH, apMaTypa KaOeAbHBIX JIMHUH.
4.1. CamoHecyIe N30IMPOBaHHBIC TTPOBO/IA: KOHCTPYKITUS, apMaTypa.
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5.1. O0111e MEpONPUATHS 110 SHEPTOCOEPEIKEHUIO B YCTAHOBKAX, HCIIOJIb3YIOIINX
3JIEKTPOJBUTATENIN

Matepuanbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUM
1.IIpu kakoit BenumurHe K03(PPUIIMEHTA 3arpy3KH aCHHXPOHHBIA IBUTATEIh HMEET
HanOonpmmid KIT/1?
OTBeTHI:
-0,30-0,50
-0,50-0,65
-0,65-0,80
*-0,80-1,00
Bepnwsrii otet: *- 0,80 — 1,00

5. Komnerenuus/Mugukarop: N-2nk-e JleMoHCTpUpyeT 3HAaHUSI HOPMATUBHBIX aKTOB,
OTHOCSIIIMXCS K TPOSKTUPOBAHUIO OOBEKTOB MPO(HEeCCHOHALHOM NeITeThHOCTH

Bonpocel, 3a1anns

1.1.  IlmaBkue NpeaoXpaHUTEIH HU3KOTO HAMPSDKCHUS: BHJIbI, KOHCTPYKIIUS, BEIOOD
2.1. V30 — KOHCTpYKLIMSI, HA3HAYEHUE, TUIIbI

3.1. ToKOIPOBOIBI ¥ IMIMHOIPOBO/IBI: HA3HAYCHUE, KOHCTPYKITHS

4.1. Pacuet u BEIOOP TPOJUICHHBIX IIIMHOIIPOBOJIOB

5.1 Ocobennoctu pacuera TokoB K3 B cersix 1o 1 kB

MarepuaJbl 1JIsi IPOBEPKH OCTATOYHBIX 3HAHUI

1.Ha ocHOBE Kakoro KpUTEpHUs OTMPEICIIICTCS KATErOpHs HaIS)KHOCTH JIIEKTPOCHAOKCHUS?
OTBeETHI:

*- TOTyCTUMOE BpeMs IepephiBa dJIEKTPOCHAOKEHUS

- MUHUMAaJIbHBIA HAPOJAHO-XO3HCTBEHHBIN yIiepo

*- KOIMYECTBO HE3ABUCUMBIX HCTOUYHUKOB ITUTAHUS
BepHnbiii oTBeT: *- momycTuMoe BpeMs IiepepbiBa ANEKTPOCHAOKEHUS *- KOIUYECTBO
HE3aBUCUMBIX UCTOUYHUKOB MTUTAHHUS

6. Komnerenuuss/Muaukarop: M/1-1nk-s [lpumensier metoabl pacueTa noxkasatesnei
(YHKIIMOHUPOBAHUSI SJIEMEHTOB M CUCTEM TEXHOJIOTMUYECKOT0 000py10BaHUSI OOBHEKTOB
npodeccuoHaIbHOMN e TeTbHOCTH

Bomnpocel, 3axanus

1.1. Paszsutne K3. Cocrasinstonne Toka K3. Buasr K3.

2.1. Pacuer aByx u onnodazubeix K3. Meroa cMMMETpUYHBIX COCTABISIOIINX

3.1 [Tonsitue «KomniaekcHON Harpy3Ku», COCTaB, yueT apaMeTpoB MPU ONpPeIeTICHUN
toka K3.

4.1. TunoBsie MEPOIPHUSTHS IO YPHEPTOCOEPEKEHUIO

MarepuaJsl 1JIs1 IPOBEPKHU OCTATOYHBIX 3HAHUM
1.Kak Biusier crioco0 mpokJiaaky kadens Ha ero JJIUTeNbHO JOMYCTUMBbIH TOK?
OtBerTsI:
Huxak, onpenensercs TONbKO CCUEHUEM.
IIpu npokItaike B 3eMJI€ JUINTEIBHO JTOIMYCTUMBIA TOK MEHbIIIE
*[Ipu npokiIaaKe B 3eMJI€ JUTUTEIBHO JTOMYCTUMBINA TOK 0OJIbILE
Bepnsiii otet: [Ipu npokianke B 3emiie JJIMTENBHO AOMYCTUMBIN TOK OOJIbIIIE
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Il. Onucanue wikanvt ouenusanus

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 85
Onucanue xapakmepucmuku evtnonanenus 3nanus. Ouenka «OTIIMYHO» BoicTaBiIsS€TCS CTYICHTY,
KOTOPBIiA MOKA3aJl MPU OTBETE Ha BOIIPOCHI OMJIETa U HA JIOTIOJHUTEIBLHBIC BOIIPOCHL, YTO BIIAJICET
MaTepuaIoM M3YYeHHOHN NUCUU-TUIMHBI, CBOOOTHO MPUMEHSET CBOU 3HAHUS 711 OOBSICHEHUS
Pa3IMYHBIX SIBJICHUN U PEIICHUS 3a/1a4.

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuru svinoanenus 3uanus. Ouenka «XOPOILIO» BeicTaBiIsS€TCS CTYAEHTY,
B OCHOBHOM MPaBWJIHLHO OTBETUBILIE-MY Ha BOMPOCHI SK3aMEHAIIMOHHOTO OujieTa U Ha
JOTIOTHUTEJIbHBIE BOMPOCHI, HO AOMYCTUBILIEMY IIPU 3TOM HENPUHIIUITUAIBHBIE OIIHOKH.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu gvtnoanerus 3nanus: Ouenka «Y JOBJIETBOPUTEJIBHO»
BBICTABIICTCS CTYJEHTY, KOTOPBIHA B OTBETaX Ha BOIPOCHI 9K3aMEHAIIMOHHOTO OUJIeTa JOMYCTHII
CYIIECTBEHHBIC U JIaXKe TpyObIe OMMOKH, HO 3aT€M UCIIPABHII UX CaM,

1I1. IIpasuna évicmaenenun umo2o60i OYeHKU no Kypcy

HToroBas orieHka CKaapIBaeTCs u3 TeKymiero 6ama (60%) u onenku 3a sx3ame (40%)
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:
9 cemecTp
®opma nposenenus: 3amura KII/KP

L. Ilpoyeoypa 3augumuvr KIlI/KP

II. Onucanue wkanvl oueHuBanus

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmukiy 6bINOIHEHUs 3HAHUA. 33/JaHUE BBITIOJTHEHO B MIPAKTUYECKH MTOJTHOM
00BbEMe U C YCIICIIHOM 3alUTON

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapakmepucmukuy 6bINOJIHEHUs. 3HAHUA: 3aJaHNE BBITIOIHEHO , UMEIOTCS HeOOoIbIIHe
HEJIOYEThI, HEYBEPEHHO OTBEYACT Ha BOIPOCHI HA 3aIlUTE

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku 8bINOJIHeHUs 3HAHUA: 3aJaHNAE B TIEJIOM BBIITOJHEHO,IPU BHIITOJTHEHUN
€ro U B OTBETaX Ha BOIPOCHI MPH 3aIIUTE JOMYCKAET HE TPyObIe OIHMOKH

1I1. IIpaguna évicmasnenus umo2o80i OyeHKu no Kypcy

HMTorosas orjeHka BBICTABISETCS HA OCHOBAHUU pa6OTLI B CEMCCTPC U 3alIUThI KYpCOBOI'O IIPOCKTA
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