MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpagsienune noaroroBku/cnenuaibHocTh: 13.04.02 DiieKTpoIHepreTKa H 3JIEKTPOTEXHHKA

HaumeHnoBaHnue o0pa3oBaTebHOI MPOrpaMMel: JleKTpPOMeXaHHYeCKoe Mpeodpa3oBaHue YHEPTHU U METOABI
ero uccjie0BaHus

YpoBeHb 00pa3oBaHus: Bbiciiee 00pa3oBaHNe - MATHCTPaTypa

®opma o0yuenusi: Ounas

OHCHO‘IH])IC MaTepuajabl
o IMCIOMIIJIMHE
BHGKTqueCKI/Ie MAaIIUHBbI ABTOMATH4YCCKHUX yCTpOﬁCTB

MockBa
2023



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

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

Ceefenua o Bragensue L3N M3aKn C B
Bragenew, [vp1HCcKMi C.B. o .
Pa3paboruuk Vaenvmarop | RACIFAbTa-ShiinskilSV-a85b725f IupuHckuii
COI'JTACOBAHO:
PyKOBOI[I/ITeJIB MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
6 w Ceenennn o enagensue L3N M3K C B

(6] paSOBaTeJILHOI/I ) Bragenel, LIVPUHCKWRA C.B. . .
IPOrpaMMBbI » MOl ¢ [T — Racof4bla-Shirinskiiov-a85b 7257 [InpuHckuit

o1 MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
3aBeHyIOHIHH w Ceenennn o enagensue L3N M3K
BBIHchaIUOH_IeH Bnageney, Kucenes M.I".
Kadeapoi [T — R572cadl3-KiselevMG-137e€e096 M.I'. Kucenen




OBILIASA YACTD

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

OneHouHble MaTepuabl 0 JUCHMIUIMHE BKIIOYAIOT OLEHOYHBIE CPEJICTBA AJIS IPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. I1IK-1 CnocoOeH cTaBUTh 3a/1a4M U IJIAHUPOBATH MCCIEI0BAHUS U pa3pabOTKU, BEIOUPAThH
METO/IbI DKCIIEPUMEHTAIILHON U IIPOEKTHOU AEATEIbHOCTH, MHTEPIIPETUPOBAT U NIPEACTABIIAThH
pe3ysbTaThl HAYYHBIX UCCIIE0BAaHUN U pa3pabOTOK
NJI-1 JleMoHCTpUpPYET 3HAHUE COBPEMEHHBIX CPEICTB B 00JIACTH IJIEKTPOMEXAHUUECKUX
npeoOpa3oBaTeliell SHEPrul U METO/bI UX UCCIIE0BAHUS U Pa3pabOTKU
NJI-4 OdopmiseT TEXHHYECKYIO JOKYMEHTAIUIO 110 pe3yabTaTaM HCCIIeIOBaHUS U
00CYX/1aTh MOy4YE€HHbIE PE3YJIbTaThI

2. I1K-2 Cniocoben onTuMaibHO BEIOMpaATh Hanbosee 3 (heKTUBHbBIC N3 U3BECTHBIX U
MPOEKTUPOBATh HOBBIE TEXHUYECKUE PEUICHHS B 00JIaCTH MpOodeCCHOHATBHON ASSITENFHOCTH B
pamMKax copMyIUpOBaHHOM 3a1auu
N/1-3 [Ipumenser MeToasl pacu€ra, IPOEKTUPOBAHUS U KOHCTPYUPOBAHUS
ANEKTPOMEXAHUUYECKUX CUCTEM U X DJIEMEHTOB

K BKJIFOYACT:
AJISI TEKYIIEro KOHTPOJIA YCIIEBACMOCTH

®Dopma peanuzanuu: 3ammra 3aJaHAs
1. UccnenoBanue 0E€CKOIJIEKTOPHOTO IBUraTelIs MOCTOSIHHOTO Toka (JIabopaTtopHas pabora)
2. UccnenoBanue Bpamaromuxcs Tpaichopmaropos (JlaboparopHas pabota)
3. UccnenoBanue NCIIOJHUTENBHOIO ABUTATENsI MOCTOSSHHOTO ToKa (JIabopaTopHas pabora)
4. UccnenoBaHue UCIIOIHUTENBHOTO aroBoro asurarens (JlaboparopHas pabota)
5. UccnenoBanue cenbcuHoB (JIabopaTopHas pabora)
6. MccnenoBanue yHUBEPCAIBHOTO aCHHXpOHHOTO ABUrarens (JlaboparopHas pabota)

Popma peanmzanuu: ITncemenHas pabora
1. AcuHXpOHHBII UCTIONHUTENbHBIN BUTaTeNb (KoHTponbHas paboTa)
2. ACUHXpOHHBIN KOHJIEHCATOPHBIN nBUrateis (KonTponsHas paboTa)
3. McrionHuTeNnbHBIN 1BUTATENb MOCTOSIHHOTO Toka (KoHTposbHas pabora)
4. Meton cumMmeTpudHbIX coctaBisronux (Konrponbnas padora)
5. IlapameTpsl 1 HOMMHAJIbHBIE JaHHBIE AeKTpuueckux MamuH (KontponbsHas pabora)
6. CunxponHslii MukpoBurarens (KonrponpHas pabota)

®Popma peanusanuu: IIposepka 3ananus
1. UccnenoBanme aCHHXPOHHOTO JABUTATEINS ¢ SKpaHUPOBAHHBIMU Totocamu (JIabopaToprast
paborta)
2. UccnenoBanue CHHXpPOHHOTO rUCTepe3ucHoro nsuratens (JlabopatopHas pabora)

BPC nucouIInHBI

1 cemectp

‘ Paznen aucuurimHbl Beca KOHTpOIBHBIX MeponpHsITHil, Y0




WNHupekc KM-1 | KM-2 | KM-3 | KM-4 | KM-5 | KM-6 | KM-7
KM:
Cpok KM: 4 8 12 13 14 15 16
CunoBble MUKPOMAIINHBI
CunoBble MUKPOMAIINHBI + + + + + + +
Bec KM: 10 10 15 20 15 15 15
2 cemecTp
Beca KOHTpoIbHBIX MeponpusaTHil, %
WNunekc KM-1 | KM-2 | KM-3 | KM-4 | KM-5 | KM-6 | KM-7
Pazpen qucuunianHel KM:
Cpok KM: 4 8 10 11 12 14 15
VcriosHUTENbHBIE 3JIEKTPOABUTATEIH
HUcnionuurennHeIe JJICKTPOABUTATCIIN + + + + +
HudopmalinoHHbIe JIEKTPHIECKHE
MalTuHbI
HudopmaninoHHbIE 2JIEKTPHIECKHE + +
MalTuHbI
Bec KM: | 10 10 15 20 15 15 15
$06m1as acts//I1s1 MPOMEKYTOIHON arTecTanund
BPC kypcoBoii paGoTbsl/mpoeKTa
2 cemecTp
Beca KOHTpOIBHBIX MeponpusThii, %o
WNunexc KM-1 | KM-2 | KM-3 | KM-4 | KM-5
Pazgen nucuuniauHbl KM-
Cpok KM: 4 9 11 13 15
Oco0eHHOCTH POEKTUPOBAHUS OJJHO(DAZHBIX +
ACHHXPOHHBIX MAIllUH
HeaBToMaTu3upoBaHHBIN MOMCK ONTUMAIBHBIX +
0OMOTOYHBIX JAHHBIX
ABTOMAaTU3UPOBAHHBIN MMOUCK ONTUMAJIBHBIX +
0OMOTOYHBIX JAHHBIX
AHanu3 pabouux U MyCKOBBIX XapaKTEPUCTHK +
JIBUTATEeNs
Pa3paboTka rpaduueckoil 1 TEKCTOBOM JOKYMEHTAIIUU +
Bec KM: 10 20 20 20 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
JUCIUILINHE
[1K-1 UA-1nk1  JemoHcTpupyer | 3HaTh: [TapameTpsl 1 HOMUHAJIBHBIE TAHHBIC MIEKTPUYECKUX MAIIUH
3HaHUE COBPEMEHHBIX | OCHOBHBIE BHJIbI CUJIOBBIX (KontpomnbsHas padota)
CPEICTB B o0JjacTu | MUKpOABUTaTENEH, UX Metoxa cummeTpuuHbIX coctaBisiromux (KortponbHas pabora)
IIEKTPOMEXAHUYECKUX YCTPOMCTBO U PEKUMBI HccnenoBanue yHuBepcalbHOTO aCHHXPOHHOTO nBUrarens (Jlaboparopuas
npeoOpaszoBareneil sHepruu | padboThl pabota)
U METOJbl UX HCCIEAOBaHUS | YCTPOMCTBO U 001acTh HccnenoBanne aCHHXpPOHHOTO IBUTATENS C 9KPAaHUPOBAHHBIMHU MOTIOCAMHU
U pa3pabOTKH MIPUMEHEHUS (JTaboparopnas padota)
MH(OPMALIMOHHBIX HccnenoBanme cHHXpOHHOTO TUCTepe3ncHOro apuratens (JlabopatopHas
ANEKTPUYECKUX MAIINH pabota)
YCTPOUCTBO HccnenoBanue 6ecKOMIEKTOPHOTO ABUTATENs TOCTOSTHHOT'O TOKa
HCTIOTHUTEIHHBIX (JTaGoparopnas padoTta)
JIEKTPUUECKUX MAIIUH CunxpoHnHbli MukpoaBurarens (KonrponabsHas pabora)
YMerts: HcnonHuTenbHBIN qBUTATENH MOCTOSSTHHOTO ToKa (KoHTponbHas paboTa)
paccuuThIBaTh HccnenoBanue UCIIONHUTEIBHOTO JBUTATENS TIOCTOSIHHOTO TOKA
XapaKTEPUCTUKU CUITOBBIX (JTaGoparopnas padoTta)
MUKpPOJBHUTraTeNeH ACHHXpOHHBIN HcTIOMHUTENbHBIN nBUraTens (KontponsHas padota)
CTPOUTH XapaKTEPUCTUKU HccnenoBanue UCronHUTENBHOTO IaroBoro asurarens (Jlaboparopnas
HCIIOJIHUTENBHBIX paborta)
ANEKTPUUYECKUX MALIUH Uccnenosanue cenbcuHoB (JlabopaTopHas pabota)
OIIPEAEIATH NOTPEIIHOCTU HccnenoBanue Bpamatomuxcs Tpanchopmatopos (JlabopaTopnas pabdora)
HMH(OPMALIMOHHBIX
JIEKTPUUYECKUX MAIIuH
IK-1 N -4rk-1 Odopmsier | 3HaTh: Cunxponnsiii Mukpoasuratens (KoatponsHas padoTa)
TEXHUUYECKYIO npaBuia opopMIICHUS HccnenoBanue UCIIONHUTEIBHOTO JBUTATENS IOCTOSIHHOIO TOKA
JIOKYMEHTAITHIO 10 | pe3ynbTaToB ucciaenoBanuii | (Jlaboparopnast pabora)




pe3yspTaTaM MCCIEA0BaHUS
u oOCyXJaTh NOJy4YeHHBIE
pe3yIbTaThl

M UCIIBITAHUHN
BJIEKTPUYECKUX MAIINH
YMeTs:

0(OPMIISATH U TIPEACTABISITH
pe3yJIbTaThl UCCIEN0BAHUI

HccnenoBanue HCIOIHUTENBHOTO mIaroBoro asurarens (JlaboparopHas
pabora)

I1K-2

N 1-3nk-2 [Ipumenser
METO/IbI pacuéra,
POCKTHPOBAHUS u
KOHCTPYHPOBAHUS
AIEKTPOMEXAHUICCKUX
CUCTEM U UX JJICMCHTOB

3HaTh:

METO/bl aHAJIN3a MPOIIECCOB
npeoOpa3oBaHus YHEPTUHU B
MUKPOMAIIUHAX

YMeTh:

MIPUMEHSATHh METO/IbI
CO3JaHKs U aHaIu3a
MOJEJIEH dJIEKTPUYECKHUX
MHKPOMAIIIUH

[TapameTpsl 1 HOMUHAJIBHBIE TAHHBIE MIEKTPUYECKUX MAIIUH
(KontpomnbsHas pabora)

Meton cummerpudHbIX cocTaBisomux (KontponasHas padora)
HccnenoBanmne yHUBEpPCATBHOTO aCHHXPOHHOTO fBurateis (Jlaboparopuas
pabora)

ACHHXPOHHBIN KOHJIEHCATOPHBIN aBuTarens (KoHTpoiasHas padora)
HccnenoBanue 0€CKOIIEKTOPHOTO ABUTATEINS TOCTOSHHOTO TOKA
(JTaboparopnas padota)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

1 cemecTp

KM-1. HapaMeprI H HOMUHAJIbHBIC TAHHBIC 3JICKTPUYECCKUX MAallIMH

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 10

IIpouenypa npoBeaeHHs KOHTPOJBLHOIO MeponpuaTHA: Pelenue 3ana4d o BapuanTam

KpaTlcoe CodcpiKaHUuE 3alaHUA:

Pemenue 3ama4y Ha UCMOIB30BAHNE HOMHUHAJIBHBIX JAHHBIX QJICKTPHUUYCCKUX MAIllNH

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHbBIE BHUJbl CHUJIOBBIX
MUKPOJBUTATENEH, UX YCTPOMCTBO
U PEeXKUMBI pabOTHI

1.YT0 Takoe HOMHUHAJIBLHOE CKOJIB)KCHHE aCHHXPOHHOTO
nBUTaTeNs?

2.Yto Takoe K03 UIIMESHT MOITHOCTH aCHHXPOHHON
MaIIXHbBI?

3HaTh: METO/bI aHAJIM3A MPOLIECCOB
npeoOpa3oBaHUs SHEPTUH B
MUKpOMaIInHax

1.Yewm onpezensieTcs HOMUHAIbHAS OJIHAS MOLTHOCTb
Tpexdasznoro Tpanchopmaropa? Kakona ee
pa3MepHOCTh?

YMeTn:
XapaKTEPUCTUKHU
MUKpOJABUTATEIEH

PaCcCUUTHIBATh
CHJIOBBIX

1.0OnpenenuTs Yucao BUTKOB B (haze 0OMOTKH cTaTtopa
JUISL IPOMBIIIJIEHHOTO aCHHXPOHHOIO JBUTATENs
MoIHoCcThIO 22 KBT ¢ Hanpsbkernuem 220/380 B,
HMMEIOLIETO CIEAYINe HOMUHaNbHble 3HaueHus: KIT/ —
88,5%, xoadpdunment mourHoct — 0,91, gacrora
BpaueHus — 2960 o6/mun. Yucno 3y61oB cratopa 36,
mar Katymk 11, yncno 3¢ pexTUBHBIX MPOBOIHUKOB B
nazy 48, 4ucio napauieabHbIX BETBEH 2

2.Haiitu TOoK X0J0CcTOr0 X012 IXX, moTepu XoJI0CTOro
xozna Pxx. [lan tpexdasnslii TpanchopmaTop Y/Y-0 co
CJIEYIOIIMMH HOMMHAJIbHBIMU JJAHHBIMU: HOMUHAIbHOE
nuHelHoe nepBuyHoe HanpspkeHnue Ul = 10 kB;
HOMWHAJIBHOE JIMHEHHOE BTOpUYHOE HarnpspkeHne U2 =
400 B; HOMHHAaIBHBIN JTMHEWHBIN TOK IEPBUYHON
oomoTku |1 = 3,65 A. IlapameTpsl cxembl 3amenieHus: rl
=15,1 Om; r2° =17,1 Om; X1 = 30,8 Om; x2° = 33,0 Om;
ri2 =_8503 Owm; x12 = 57147 Owm.

YMeTh: IMPUMCHATH METOAbI
CO3JaHusd H  a”Hallki3a MO,Z[CJ'ICfI
SJICKTPUYCCKUX MUKPOMAIINWH

1.Haittu: Koaddumument tpanchopmanuu.
HomuHanbHbIH TMHEHHBIN TOK BTOpUYHONH 0OMOTKH 2.
HomunansHyto MomHOCTh TpanchopmaTtopa SH. [lan
Tpexdaznpiii Tpanchopmarop Y/Y-0 co crenyronumu
HOMHWHAJIBHBIMH JAHHBIMU: HOMUHAJILHOE JIMHENHOE
nepsuuHoe Hanpspkerue Ul = 10 kB; HomuHansHoe
JIUHEeNHoe BTopuyHoe HanpsbkeHue U2 = 400 B;
HOMUHAJIbHBIN TUHEHHBIN TOK MepBUYHON 0OMOTKH |11 =

3,65 A.

Onucanune MKAJbI OIICHUBAHUA:




Oyenxa: 5

Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapaxmepucmuxu evlnoneHus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BHITIOJHEHO

Oyenka: 2

Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJ]JaHue BBITIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBHITTOJIHEHO

KM-2. MeTox cMMMeTPHYHBIX COCTABJISIFOIIUX

®opmbl peaquzanun: [TuceMennas padora

Tun koHTpOIBLHOrO MeponpusaTus: KontponsHas pabora

Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa npoBeaeHnsi KOHTPOJbLHOI0 MeponpusiTus: Pemenne 3a1a4 o Bapuantam

Kparkoe conepxkanue 3aianus:
Pemenne 3amau

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3HaTh: OCHOBHBIE BHJbI CHIIOBBIX
MUKPOJBUTATENEH, UX YCTPOHCTBO
U PEXUMBI pabOTHI

1.Koraa mosiBisieTcs HyJieBast ocJIeI0BaTeIbHOCTh
TOKOB?
2.Yem omacHa oOpaTHasl MMOCJIEI0BATEIILHOCTh TOKOB?

3HaTh: METO/BI aHAJIU3A MPOIIECCOB
npeoOpa3oBaHus SHEPTUH B
MUKpPOMAIITUHAX

1.B uem 3akirouaeTcs METOJ CUMMETPUYHBIX
COCTAaBJISAIOIINX ?

YMers:
XapaKTepUCTUKU
MHUKPOJBHTATENEN

pacCUUThIBATH
CHJIOBBIX

1.0npenenuth TOKM CHMMETPUYHBIX COCTABIISIONINX U
MOJTHBIN MOTPEOIAEMBbIN U3 CETH TOK HECUMMETPHUYHOTO
AJl ¢ nBymst (pa3HBIMH B3aMMHO TEPIICHIUKYIISIPHBIMU
00OMOTKaMU MpH U3BECTHBIX ToKax (a3 IA=1 A, cosjA =
0.5, IB=2 A, cosjB = 0.866, koaddurmieHt
tpanchopmanuu pasen K = 0.5.

2.0npenenuTh 3JeKTpUUecKre noTepu B potope PaR u
MOJTHYIO0 MEXaHMYECKYIO MOIIIHOCTh HECUMMETPUYHOTO
ACHHXPOHHOTO JIBUTATEIIS, €CITH MPH CKOoIbkeHnH S = 0.2
3JIEKTPOMArHUTHBIE MOIIHOCTH MPSMON M 0OpaTHOM
nocienoBarenbHocTeld paBHel POM1 = 40 Br u POM2 =
10 Br.

YMeTh: IMPUMCHATH METOAbI
CO3JaHusd H  a”Hallku3a MO,Z[CJ'ICfI
SJICKTPUYCCKUX MUKPOMAIIWH

1.0mpenenuTh TOKA CHMMETPUYHBIX COCTABIISIONINX H
MOJTHBIN MOTPEOIAEMBIN U3 CETH TOK HECUMMETPHUYHOTO
AJl ¢ nBymst (pa3HBIME B3aMMHO TTEPIICHIUKYIISIPHBIMU
00OMOTKaMH TpH U3BECTHBIX ToKax (a3 IA =3 A, cosjA =
0.5,1B=1.73 A, cosjB =0.707, ko3 urment
tpancdopmanmu paser K = 1.73. M300pa3uTh BEKTOPHYIO
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‘ Jarpammy TOKOB.

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHkKa "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHUE
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3nanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHUE JUIsI PEIICHUS 3a/1a4

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0BIeTBOPUTEIBHO" BBICTABIISAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOJIHEHO

KM-3. UcciienoBanue YHMBEPCAJIbHOTO ACHHXPOHHOIO ABUTaTeJIs1

®opMmbl peaju3anum: 3anInTa 3a1aHUs

Tun KOHTPOJABLHOT0 MeponpusitTus: Jlaboparopras padora

Bec kouTposabHoro meponpusitusi B BPC: 15

IIpouenypa npoBeaeHnst KOHTPOJIBLHOIO MEPONPHUATHSA: 3aIINUTa JJA00PATOPHOU PabOTHI

Kpartkoe conepixanue 3a1aHusi:
JlaGopaTtopHast pabora “VccnenoBanrue yHUBEpCATHLHOTO aCHHXPOHHOTO JIBUTATENS”

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3HaTh: OCHOBHBIE BHJbI CHJIOBBIX
MUKPOJBUTATENEH, UX YCTPOHCTBO
U pEeXUMBI pabOTHI

1.Ha3oBuTE BO3MOXKHBIE Pa3HOBHIHOCTH ITYCKOBBIX
3JIEMEHTOB

2.YKaxXHuTe COOTHOIIIEHUE MEXTy MAaKCUMAITbHBIMU
MOMEHTaMH1 Tpex(a3zHoro, 0AHO(Ha3HOTO U
KOH/ICHCAaTOPHOTO JIBUTATEIIS

3.YTo oTHOCHUTCS K pabOYUM XapaKTepUCTUKAM
ACHHXPOHHOTO JIBUTATEIISA?

3HaTh: MCTOJbI aHaJIN3a IMPOLECCOB

1. Ykaxxure HoMuHaabHbIe 3HaueHus KI1J[ n

npeoOpazoBaHus SHEPTUH B Ko3(¢dULIrEeHTa MOITHOCTH YHUBEPCAIBHOTO

MUKpPOMAIIHAX ACMHXPOHHOT'O IBUTaTelNs MIPH Pa3IN4HbIX CXeMax
BKJIFOUEHUS.

YMeTs: paccunThIBaTh 1.Kak onbITHBIM ITyT€M IPOBEPUTH HATMYHE KPYTOBOTO

XapaKTEePUCTUKHU CHJIOBEIX Bpamaronierocs nossi B AJ[?

MUKpOJIBUTaTeNen 2.Kak n3MeHUTh HalpaBJIEHUE BPALICHUsI pOTOPA B

ACUHXPOHHOM KOHJIEHCATOPHOM JBUTATENE?

3.Kak onpeenuTb MOMEHT OTKJIIOUEHHUS ITyCKOBOT'O
dJIEMEHTA?

4.TTocTpouTh paboune XapaKTepUCTUKNA ACHHXPOHHOTO
JBUTATEIIS

Onucanune MKAJbI OIICHUBAHUA:




Oyenxa: 5

Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax: 710
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evblnoinenus 3Hanus: OLeHKa "X0opouIio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BHITIOJHEHO

Oyenka: 2

Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJ]JaHue BBHITIOJHEHO HEBEPHO WJIM MIPEUMYIIIECTBEHHO HE BBITIOJIHEHO

KM-4. AcMHXpPOHHBII KOHIEHCATOPHBIH ABUTATEJIb

®opmbl peaquzanun: [TuceMennas padora

Tun koHTpOIBLHOrO MeponpusaTus: KontponsHas pabora

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHnsi KOHTPOJbLHOI0 MeponpusiTus: Pemenne 3a1a4 o Bapuantam

KpaTkoe conep:kanue 3a1aHusi:

Pemenne 3ala4 10 aCUHXPOHHBIM KOHACHCATOPHBIM JIBUI'aTCIAM

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3HaTh: METO/bI aHATIU3A MPOIECCOB

1.KakoBsbI yciioBus IOTy4EHUSI KPYTOBOI'O

npeoOpa3oBaHus SHEepruu B Bpamatoerocs noist B AK/1?

MHUKpPOMAIITHHAX 2.JInst kKakoro peskuMa pabdoThl 1IEIecCO00pa3HO CO3/1aBaTh
Kpyrosoe Bpaaromeecs nouae B AKJL?
3.Ilouemy Henb3s moAAepKkUBaTh Kpyrosoe nose B AJ/IK
IIPU U3MEHEHUHU Harpy3ku?

YmeTh: OPUMEHSTh  METOMBI 1.B acHHXpOHHOM KOHJICHCATOPHOM JIBUTATEJIe MTPH

CO3JaHud HW  aHallku3a MO,[[GJ'IGI\/'I
SJICKTPUYCCKUX MUKPOMAIIWH

HanpspkeHuu nutanus Unom = 220 B 1 ckonbXeHuu S =
0,2 co3zmano kpyrosoe nosie. [To pe3ynbratam u3mMepeHus
tok |1A=1,73 A, xoaddunuent momnoctu cosjA = 0,5.
Omnpenenuth Tok (asel B, COSjB, momHbIi TOK ABUraTENs
| 1 ko3 PULIHEHT MOLITHOCTH COSj, a TAKKE

ko3¢ dunreHT TpaHchopMauu 1 eMKOCTh
KOHJIeHCAaTopa, 00ecleyrBIIHe MOTy4YeHHE KPYTrOBOTO
TIOJIS TIPH 9TOM CKOJTbXKCHUH.

2.B acMHXpOHHOM KOHJIEHCATOPHOM JIBUTaTesIe MpH
HanpspkeHnu nutanust Unom = 220 B 1 ckonbkeHuu S =
0,2 coznano kpyrosoe nose. I1o pezynpraTam u3mepeHus
Tok |IA=1,41 A, K03QdUIIUEHT MOIIIHOCTH COSJA =
0,707. Onpenenuthb Tok (asbr B, COSJB, monHbIi TOK
neuratens | 1 kodpPumeHT MOIIHOCTH COS], a TAKXKe
KO3 PUIMEHT TpaHcHOpMAIK U eMKOCTh
KOHJIEHCAaTopa, 00ecneunBIlIne OTy4YeHHE KPYTOBOTO
I0JIS1 IPH 9TOM CKOJIBXKEHUU.

10




3.M300pa3uTh Ka4€CTBEHHO MEXaHUYECKYIO
XapaKTEPUCTUKY aCUHXPOHHOTO KOHAEHCATOPHOTO
JIBUTATEJIS, HMEIOIIETO KPUTUUECKOE CKOJIbKEHUE SKp =
0,2, eci M3BECTHO, YTO KPYTOBOE MMOJIE 00ECTICYNBACTCS
nipu ckonbxkernu SO = 0,5.

Onucanue MIKAJbI OICHUBAHUSA:

Ouenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku binonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MTOJIHOM 00'bEME WIIH BBITIONHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku btnoanenus 3nanus. OueHka "Xoponio" BbICTaBISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJ]aHUE TIPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyIOBICTBOPUTEIIEHO" BEICTABIISCTCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBITOIHEHO

KM-5. UcciienoBanue aCHHXPOHHOIO IBUTATEJIAA ¢ IKPAHUPOBAHHBIMH MOJII0CAMHU

®opmbl peanu3anuu: [[poBepka 3aganus

Tun koHTpoILHOrO MeponpusiTus: Jlaboparopnas padora

Bec koHTpOBbHOrO Meponpusitusi B BPC: 15

IIpouenypa npoBeaeHnsi KOHTPOJBLHOIO MePONPUATHA: 3alinTa J1a00paToOpHOM paboThI

Kpartkoe cogep:xkanue 3a1aHuA:
JlaboparopHas padota “MccienoBanue aCHHXpOHHOTO JIBUTaTeNsl C 9KPAHUPOBAHHBIMU
noyrocamu’”

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: OCHOBHBIE BHJbI CHJIOBBIX 1.HazoBuTE 1OCTOMHCTBA M HEOCTATKH ACHHXPOHHOTO
MUKpOJIBUTaTeNIel, UX YCTPOUCTBO JIBUTATENS C SKPAaHUPOBAHHBIMU MOJIOCAMH.
U pEXUMBI pabOTHI 2.00bscHUTE NPUHLUT I€HCTBHUS aCHHXPOHHOTO

ABUTATCIIA C OKPAaHUPOBAHHBIMHU ITOJIFOCAMU
3.00bscHUTE HAa3HAYCHHUE KOPOTKO3aMKHYTOI'O BUTKA B
ACMHXPOHHOM JBUTATCJIC C SKPAaHUPOBAHHBIMU

ITOJIFOCAMH.

VYMeTn: pacCUUTHIBATH 1.Kak MOXHO U3MEHUTh HAITPaBJICHUE BPAICHUS
XapaKTEPUCTUKH CUJIOBBIX AIDIT?

MHKpPOJABUTATENEH 2.Kak MOKHO 00ecreuuTh MyCK 0JHO(a3HOTO JBUTATEIIS

6e3 K3 BuTka?
3.Kak 3KCnepruMeHTAIBHO ONPEIETUTh NEPETPY30UHYIO
criocooHocTs AJIDIT?

Onucanue MKaJbl OLICHUBAHUA:
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Oyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapaxmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3nanus: O1neHka "yI0BIeTBOPUTEILHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BHITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJ]JaHue BBHITIOJHEHO HEBEPHO WJIM MIPEUMYIIIECTBEHHO HE BBITIOJIHEHO

KM-6. UccienoBanue CHHXpOHHOIO THCTEPE3MCHOIO IBUTaTeJIsl

®opmbl peanu3anuu: [IpoBepka 3axanus

Tun KoHTpOIBLHOTO MeponpusaTus: JlaboparopHas pabora

Bec koutposabHoro meponpusitusi B BPC: 15

IIpouenypa npoBeaeHnsi KOHTPOJLHOI0 MEePONPUATHSA: 3alIUTa JIA0OPATOPHOU PaOOTHI

Kpartkoe cogepxanue 3ajaHusi:
JlaGopaTtopHast pabora “VccrnenqoBanrne CHHXPOHHOTO TUCTEPE3UCHOTO ABUTATEIS

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3HaTh: OCHOBHBIE BHJbI CHIIOBBIX 1.KakoBsI cBOICTBa rUCTEPE3UCHOIO MaTepuana?
MUKpOJIBUTaTeNIel, UX YCTPOUCTBO 2.Kakne KOHCTpYKIIMH POTOPOB IPUMEHSIOTCS B
U pEeXUMBI pabOTHI TUCTEPE3UCHBIX JABUTATENSIX ?
3.Ha3zoBuTe 1OCTOMHCTBA U HENOCTATKU TUCTEPE3UCHBIX
JBUTATEJIEH.
YMers: paccunThIBaTh 1.Kak ocymiecTBiaseTcs MyCK CHHXPOHHOIO
XapaKTepUCTUKU CUJIOBBIX TUCTEPE3UCHOTO JIBUTaTeNs?
MUKpOJIBUTaTENEN 2.Kak BbIOUpaTh pabouyro eMKOCTb B 0JTHO(a3HOM
TUCTEPE3UCHOM JIBUTaTese?
3.KakoBbI ciocoObl CHATHSI pab0YuX XapaKTepUCTUK?

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00'bEME WITH BBITIOJHEHO MPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoneHus snanus: OneHkKa "XopoIo" BEICTABISIETCS €CIH
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHHUE [Tl PEIICHUS 3a/1a9

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
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Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

Oyenka: 2

Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-7. UccaenoBanue 0eCKOJJIEKTOPHOIO IBUTaTeIs IOCTOSIHHOTO TOKA

®opmbl peaau3anmnu: 3aiuTa 3a1aHus

Tun KoHTPOILHOT0 MeponpusitTus: Jlaboparopnas padora
Bec konTpoabHoro meponpusitusi B BPC: 15
IIpouenypa npoBeaeHnss KOHTPOJBLHOI0 MeponpusaTHA: BrinoiHeHne 1abopaTopHOl paboThI

KpaTkoe conep:kanue 3a1aHusi:

JlabGopaTtopHast pabota “VccnenoBanne OECKOIEKTOPHOTO JBUTATEINSI IIOCTOSTHHOTO TOKa”

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: OCHOBHBIC BH[BI CHJIOBBIX
MHKpOJIBUTATEJIeH, UX YCTPOHCTBO
U PEXKUMBI PaOOTHI

1.Ha3zoBuTE JOCTOMHCTBA U HETOCTATKU
0ECKOJUIEKTOPHBIX JIBUTATEJIeH TOCTOSHHOTO TOKA.
2.Kakue pa3MepHOCTH BEITMYUH JIyYIle BHIOUPATh IS
IpEeACTaBICHUS pad0UNX XapaKTEPUCTUK Ha OJTHOM
rpaguke?

3HaTh: MCTOJbI aHaJIn3a IIPOLUCCCOB

1.Kakne BapHUaHTbI YIIPABJICHUA 6eCKOJ'IJ'IeKTOpHLIM

npeoOpazoBaHus SHEpPruu B JIBUTATEJIEM IIOCTOSIHHOTO TOKa BbI 3HaeTe?

MUKpPOMAaIINHAX 2.KakoBa ontumanbHas Gpopma DJ{C B 6eCKOIIEKTOPHOM
IIBUTATENIE IIOCTOSIHHOIO TOKa?

YMmeTs: paccuuTHIBATh 1.Kak onpenenuTs ONTUMaIbHBIII MOMEHT KOMMYTAIlUU

XapaKTepUCTUKU CUJIOBBIX KJItouel B Kax10i ¢aze?

MUKpPOJBUTATENEH 2.Vkaxure cnocod W3MEHEHUs HAIPaBIICHUS BpallleHUs

BAIIT.

3.Kak n3mepsiercst Harpy304Hblii MOMEHT B
nabopaTopHoi pabore?

4.Kak no ocruyuiorpaMma npoBepUTh MOMEHTBI
KOMMYTaIIUU KIItoUYei?

Onucanue MIKAJbI OLlEeHUBAHUS

Ouenka: 5

Huoicnuii nopoe evinonnenus s3adanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTIUYHO" BBICTABISETCS €CIIH 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 60
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evinonaneHus snanusa: OueHka "y10BIeTBOPUTENIBHO" BHICTABIISAETCS
€CJIM 3aJJaHUE PEUMYIIECTBEHHO BBITIOJIHEHO

Oyenka: 2
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Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "HCYI[OB.HCTBOpI/ITCJIBHOH BBICTABJIACTCSA
€CJIK 3aaHNEC BBIITOJIHEHO HCBCPHO HUJIN IMTPEUMYIICCTBEHHO HE BBIITIOJITHEHO

2 cemecTp

KM-1. CuHXpOHHBI MUKPOJABUTIaATE]b

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpouenypa npoBeaeHnsi KOHTPOJBLHOI0 Meponpusitus: Pemenne 3a1a4 1o BapuaHtam

Kparkoe conepxkanue 3aianus:
Pemenue 3amau

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: YCTPOMCTBO
UCIIOJTHUTENBHBIX  3JEKTPUYECCKUX
MaIuH

1.Yem oOyciioBiieHa peakTUBHASI COCTABJISIONIAS
MOMEHTA B CHHXPOHHOM JIBHTaTese?

2.Bo3morkHa i1 paboTa CHHXPOHHOTO JBUTaTeNs 0e3
BO3OYKIEHUS?

3Harth:  mpaBwia  o(opmileHus
pE3yJIbTaTOB  MCCIICOBAaHUN |
UCTIBITAaHUI NEKTPHUYECKUX
MalIiH

1.YTo Takoe yrioBas XxapakTepUCTHKA CHHXPOHHOT'O
nBurareis’?

VYMeTh: CTPOUTHb XaPaAKTCPHUCTUKU
HCIIOJIHUTCIIbHBIX  QJICKTPHYCCKHUX
MallluH

1. TpexdasHblii CHHXPOHHBIN PEaKTUBHBIN ABUTATEIb,
MMEIOIIUH CIIeyIole HOMUHAIbHbIE AaHHbIe: P21 = 90
Br, cosju = 0,6, ha = 0,6, 2p =4 u qu = 15 am.rpan.,
MOAKJIIOUEH K TpexdaszHou cetu ¢ Hanpspkerrnem U = 380
B, =50 I'u. Cxema coeHeHHsI 0OMOTOK cTatopa — Y.
OnpenenuTb HOMUHAIBHBIA TOK JIBUTATENs,
HOMUHAJIBHBI MOMEHT M KPAaTHOCTh MaKCUMAaJIbHOTO
MOMEHTA.

2. JIns nByx(a3Hoi MalIMHbI C MUTaHUEM OT OJIHO(A3HON
CETHU OIpeNeNUTh (a30BbIil YTOJI MEKIY BEKTOpaMHU
TokOB (a3 A u B, ecnu npu Hanpsbxkenuu cetu Uc = 220
B u o1HaKOBBIX CONPOTUBIEHUAX (Pa3HbIX 00MOTOK ZA
= ZB = 20+j20 Om B a3y B Britounth
dazocnsuraronmii anement Zf = R =20 Owm.
3.Tpexda3Hblil CHHXPOHHBIN PEaKTUBHBIN JBUTATENb,
UMEIOIIUH clieyrole HOMUHaIbHbIE 1aHHble: P2H = 70
Br, cosju = 0,45, hu = 0,4, 2p =4 u qu = 10 sn.rpaz,.,
MOJIKIIIOUEH K Tpex(dasHoii cetu ¢ Hanpsbkenuem U = 380
B, =50 I'u. Cxema coenHeHHsI 0OMOTOK cTatopa — Y.
OnpenenuTb HOMUHAIBHBIA TOK JIBUTATE,
HOMWHAIBHBI MOMEHT W KPATHOCTH MaKCUMAaJIbHOTO
MOMEHTA.

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIIU 3ajaHNe
BBITIOJTHEHO B MOJTHOM 00BEME HJIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO
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Oyenxa: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCs €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIACTCS
€CJIM 3aJ]JaHUe BBITIOJHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-2. UcnoJHUTEIbHBIN JBUTaTeJIb HOCTOSHHOIO0 TOKA

®opmbl peaquzanun: [TuceMennas padora

Tun koHTpOIBLHOr0 MeponpusaTus: KontponsHas pabora

Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa npoBeaeHnsi KOHTPOJbLHOI0 MeponpusiTus: Pemenne 3a1a4 o Bapuantam

Kpartkoe cogep:kanue 3aiaHuA:
Pewenne 3amad no BapuanTam

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: YCTPOMCTBO 1.0OnummuTe cuctemy 0a30BBIX €IMHULL, IPHHATYIO JUIS
VCIIOJIHUTENIBHBIX  3JIEKTPUYECKHUX HCIIOJIHUTEINIBHBIX JBUTATENeH?
MallliH 2.Kak ycTpoeH MaJlOMHEPLMOHHBIM NCIOJHUTEIbHbII

JIIBUTATENb IIOCTOSIHHOI'O TOKa?
3.UT0 Takoe curHai ympaBJeHHUS B JBUTATENEC
HOCTOSIHHOT'O TOKAa?

YMeTh: CTpOUTH XapaKTEPUCTHKU 1.McnomHUTENBHBIN ABUTAaTEIh TOCTOSTHHOTO TOKA MPH
UCTIOTHUTENBHBIX  JIIEKTPUYECKHUX koa¢duirenTe curHana a=1 uMeer MycKoBOH MOMEHT
MalIuH Mm = 900 rxcm, ckopocTh xosiocToro xoaa Nxx = 3000

00/MuH. MoMeHT conpoTtuBienus Harpy3ku Mc = 300
rxcM. OnpenenuTs HOMUHAIbHYIO MOIIIHOCTb
HCIIOJIHUTEJIBHOTO ABUTATENs U CUTHAJI TPOTaHUS.
2.McrionHUTENbHBIN ABUTATENb IOCTOSTHHOTO TOKA MPU
KO3 uureHTe curuana a=1 umeeT MycKOBOM MOMEHT
Mm = 900 rxcm, ckopocTh XosocToro xozaa nNxx = 3000
00/MuH. MoMeHT conpoTtuBienus Harpy3sku Mc = 300
rxcM. PaccunraTh MyCKOBOM MOMEHT U CKOPOCTh
XO0JIOCTOTO X0/1a MpH Kodduirente curnana a=0,5 npu
SKOPHOM U TpY TIOJIFOCHOM YIIPaBJIEHUU.
3.McnionHUTENBHBIN ABUTaTENb IOCTOSSHHOTO TOKA IIPH
kod(pdurmente curHana a=1 uMeeT MyCKOBOH MOMEHT
M = 600 rxcm, ckopocTh Xos1ocToro xoaa nxx = 3000
00/MuH. Ero momeHnT unepiuu poropa JR = 2x10-4
KrxM2. OnpeaenuTs 3Ha4eHNUs MEXaHUYECKON
ITOCTOSTHHOM BpeMeHHM npu a=1 u a=0,5 npu sKoOpHOM U
IIPY MTOJIFOCHOM YIIPaBJICHUH.

Onucanue MKaJbl OLICHUBAHUA:
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Oyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapaxmepucmuxu evlnoneHus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIU
OOJIBITMTHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BHITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJ]JaHue BBHITIOJHEHO HEBEPHO WJIM MIPEUMYIIIECTBEHHO HE BBITIOJIHEHO

KM-3. UcciaenoBanue UCIMOJHUTEILHOT0 ABUIaTEIfl MOCTOAHHOIO TOKA

®opmbl peaju3anum: 3anIuTa 3a1aHus

Tun KoHTpPoJABLHOTO MeponpusiTus: Jlaboparopnas padora

Bec koutposabHoro meponpusitusi B BPC: 15

IIpouenypa npoBeaeHnst KOHTPOJBLHOIO MEPONPHUATHSA: 3aIINUTa JJA0OPATOPHOU PabOTHI

Kpartkoe cogepxanue 3ajaHusi:
JlabGopaTtopHast pabota “MccnenoBanue UCIIOJIHUTEIBHOTO IBUTATENS TTIOCTOSSHHOTO TOKa™

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3HaTh: YCTPOMCTBO 1.IlepeunciauTe TOCTOMHCTBA U HEAOCTATKH
VCIIOJIHUTENIBHBIX  DJIEKTPUYECKHUX HCIIOJIHUTENIBHBIX JBUTATENEH TOCTOSHHOTO TOKA.
MallliH 2.YKaxxute OCHOBHbIE KOHCTpYKTUBHbIE ThIbI MJIIIT.

3.Ykaxure ciocoOs! ynpasiaeaus UITIT.

3HaTth:  mpaBwia  oopMmIIEHUs 1.J171s1 4ero UCIOIb3yeTCsl CUCTEMA OTHOCUTEHHBIX
pe3ylbTaTOB  MCCIENOBAaHUW U €IMHHUII TIPU TOCTPOCHUH XaPaAKTEPUCTHK?
WCTIBITAaHUI AIEKTPUIECKUX

MaIIfH

YMeTb: CTPOUTH XapaKTEPUCTUKHU
VCIIOJIHUTENBHBIX  DJIEKTPUYECKHUX
MaIIiH

1.Kak onpenenuth Ha4adbHBIM MYCKOBOW MOMEHT
nAIT?
2.Kak MoxHO noBbICUTH ObicTpoaeiicTue MJIIT?

3.Kax moxHo pesepcupoBars M/IITT?

YmeTs: ohopMITATH u 1.Kak cTpouTcs ceMeincTBO MEXaHUYECKHUX
MPEACTABISATH pe3ynbTaThl XapaKTEePUCTUK?
HUCCIEeN0BaHUuN
Onucanue MKaJIbl OLEHNBAHUS:
Ouyenka: 5

Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax.: 60
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OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a9

Oyenka: 3

Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2

Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBIMIOJIHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BBIOIHEHO

KM-4. AcMHXPOHHBI HCIIOJIHUTEIbHBIN ABUTaTE/b

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpPoIBHOr0 MeponpusaTus: KontponsHas padora

Bec kouTposabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHnsi KOHTPOJbLHOI0 MeponpusTus: Pemenne 3a1a4 1o BapuanTam

Kpartkoe cogep:xkanue 3aiaHuA:
Pewenne 3amad no BapuanTam

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: YCTPOMCTBO
UCTIOJTHUTENBHBIX  JEKTPUYECCKUX
MaIuH

1.3 xakoro marepuaia u3roTaBjiMBalOT HEMarHUTHBIN
nycrorenslit porop AUJ?

2.Yem MOKeT ObITh BbI3BAaH MTApaMETPUUECKHI camoxo?
3.YKkaxxuTe NpuYrHbI BOSHUKHOBEHUS TEXHOJIOTHYECKOTO
camoxoJia.

VYMeTh: CTPOUTHb XaPaAKTCPHUCTUKU
HCIIOJIHUTCIIBHBIX  JJICKTPHUYCCKUX
MalIuH

1.neanbHbIil aCHHXPOHHBIN UCIIOTHUTEIbHBIN
JIBUTATENh TIPU aMIUTUTYAHOM YIIPABJICHUH U TIPU
koa¢dunrenTe curHana aé=1 uMeeT MycKOBOW MOMEHT
Mm = 1500 rxcwMm, ckopocTs xosioctoro xoaa nxx = 3000
00/MuH. MoMeHT compotuBienus Harpy3ku Mc = 500
rxcM. OnpeaenuTh HOMUHAJIBHYIO MOIITHOCTh
WCIIOJTHUTENIBHOTO JIBUTATENs, CATHAJI TPOTaHUs, a TAKKE
paccyuTaTh MyCKOBOM MOMEHT U CKOPOCTH XOJIOCTOTO
xona AU npu koadduumente curnana ae=0,5 npu
aAMIUTUTYTHOM YTIPaBJICHUH.

2.PaccuuTaiiTe MUHUMaIbHOE JOOABOYHOE
COTIPOTHUBIIEHNE, KOTOPOE HA/I0 BKIFOYHUTH B IIEMb POTOPA
ACUHXPOHHOT'O JIBUTATEISI, UMEIOIIET0 KPUTUUYECKOE
CKoJbxkeHue SKp = 0.2 1 aKTUBHOE COTPOTUBIICHUE
potopa rR = 100 Om, 9TOOGBI OH MOT OBITH UCITOJIE30BaH B
Ka4eCTBE UCIIOJHUTEIHLHOTO IBUTATEIIS.

3.MneanbHbIil aCHHXPOHHBINA UCIIOJHUTEIBHBIN
JIBUTATENh TP aMIUTATYTHOM YIIPABJICHUH U TTPH
kod¢durenTe curHana aé=1 uMeeT MycKOBOW MOMEHT
Mn = 1500 rxcm, ckopocTh XoocToro xoaa nxx = 3000
00/MuH. [TocTpoiiTe ceMeiicTBO MEXaHUYECKUX
XapakTepPUCTUK uaeanbHoro AW/l npu amMmnautyaHom
ynpasyienuu (s ae=1; 0.8; 0.6; 0.4).

Onucanue MKaJbl OLICHUBAHUA:
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Oyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapaxmepucmuxu evlnoneHus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BHITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJ]JaHue BBHITIOJHEHO HEBEPHO WJIM MIPEUMYIIIECTBEHHO HE BBITIOJIHEHO

KM-5. UcciaenoBanue HCHOJHUATEILHOIO IIATOBOI0 ABUIaTEIA

®opmbl peaju3anum: 3anIuTa 3a1aHus

Tun KOHTPOJABLHOT0 MeponpusiTus: JlaboparopHas padora

Bec koutposabHoro meponpusitusi B BPC: 15

IIpouenypa npoBeaeHnst KOHTPOJBLHOIO MEPONPHUATHSA: 3aIINUTa JJA0OPATOPHOU PabOTHI

Kparkoe conep:kanue 3aaHus:
JlaGopaTtopHast pabora “VccrnenoBanre UCIIOHUTEIBHOTO IIATOBOTO JIBUTATENS

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3HaTh: YCTPOHCTBO 1.B ueM pasnnume maroBoOro ABUraTessi U BEeHTUIbHO-
VCIIOJIHUTENIBHBIX  DJIEKTPUYECKHUX MHJKYKTOPHOT'O JIBUTaTeNs?
MaIIiH 2.Yem onpenensieTcs MUHUMaJIbHBIN IIar 1aroBOr0
IBUTATEIS?
3.Yem onpenensercs YMCI0 YCTOMYUBBIX COCTOSIHUM Ha
nepuoze?
3Hath:  mpaBwia  o(opmileHus 1.Kakue xapakTepuCTUKH CTPOATCS MO UTOTaM
pe3ynbTaTOB  MCCIECNOBAaHUNW U HCCIIEIOBaHM IaroBOTrO ABUTATENs?
UCIIBITAaHUI INEKTPUYECKUX
MalIVH
YMeTb: CTPOUTH XapaKTEPUCTUKHU 1.Kak cHuMaeTcsi MexaHn4eckasi XapakTepuCcTUKa
VCIIOJIHUTENIBHBIX  DJIEKTPUYECKHUX HCIIOJIHUTENIBHOTO I1ar0BOr0 ABUTATENS?
MallH 2.Kak cHUMaeTCs peryMpoBOYHas XapaKTEPUCTHKA
HCIIOJIHUTEJIBHOTO I1ar0BOTr0 ABUTATENS?
3.Kak MOXHO peBepcHpOBaTh NIArOBbIN JABUTATEINb?
YMers: oopmIIATH u 1.Bbiaennte KpUTHYECKHE TOUKH HA MEXAaHUYECKOU
MIPEACTABIISTh pe3ynbTaThl XapaKTEPUCTUKE
UCCIIEOBAHUI

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIU 3aJaHHe
BBITIOJTHEHO B MTOJTHOM 00bEME WITH BBITIOJTHEHO MMPEUMYIIIECTBEHHO BEPHO
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Oyenxa: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2

Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEIBLHO' BBICTABIISICTCS
€CJIM 3aJ]JaHUe BBITIOJHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-6. UcciaenoBanue ceJLCHHOB

@opMbl peaan3anum: 3amnTa 3a1aHus

Tun KOHTPOJIBLHOT0 MeponpusiTus: Jlaboparopras padora
Bec kouTposabHoro meponpusitusi B bPC: 15
IIpouenypa npoBeaeHnss KOHTPOJIBLHOI0 MEPONPHUATHSA: 3aIINUTa JJAOOPATOPHOU PabOTHI

KpaTkoe conep:kanue 3a1aHusi:

JlabGopaTtopHas pabora “HccnenoBanue cenbCUHOB™

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: YCTPOWMCTBO © 00JacTu
NpUMEHEHHS  WH(POPMAIMOHHBIX
SJICKTPUYCCKUX MAllNH

1.0O0bsCHUTE MPUHIINIT IEHCTBUSI CETbCUHOB B
WHJMKATOPHOM CUCTEME CUHXPOHHOM CBA3H.
2.00bsSICHUTE NPUHIINIT ICHCTBUSI CETbCUHOB B
TpaHchOpMaTOPHON CUCTEME CHHXPOHHOMN CBSI3H.
3.Yem onpezensercs NOrpelIHOCTh CEIbCHH-
IIPUEMHHKA?

YMeTh: onpenensaTe MOTPEIIHOCTH
UH(POPMALIMOHHBIX 3JIEKTPUUYECKUX
MalluH

1.Kak onpenenuTh yaenbHbII CHHXPOHU3UPYIOLIUI
MOMEHT CEIbCUH-TIPUEMHHUKA?

2.Kaxk onpezensiercss BpeMsl YCIIOKOEHUS CEJIbCHUH-
IIPUEMHHKA?

3.Kak onpezensieTcss HOrpeIHOCTb CEIbCHHOB B
WHAWKATOPHOM U TpaHC(HOPMATOPHOM pexuMax paboThl?

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHka "oTIMYHO" BBICTABIISAETCS €CIIU 3ajaHNe
BBITIOJTHEHO B MOJTHOM O00BEME HIIH BBITTOJTHEHO MMPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHkKa "Xopoo" BICTaBISIETCS €CIIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHHE JUIsl pEIIeHUs 3a/1a4

Oyenxa: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BHICTABIIAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BBITIOJIHEHO

Oyenka: 2
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Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "HCYI[OB.HCTBOpI/ITCJIBHOH BBICTABJIACTCSA
€CJIK 3aaHNEC BBIITOJIHEHO HCBCPHO HUJIN IMTPEUMYIICCTBEHHO HE BBIITIOJITHEHO

KM-7. UccaenoBanue Bpamawumuxcsi TpaicGopmMaTopoB

®opmbl peaau3anum: 3aiuTa 3aJaHUA

Tun koHTpoaBLHOrO0 Meponpusitus: Jlabopatopnas padora

Bec xonTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBeeHNs KOHTPOJIBLHOI0 MePONPUATHS: 3aluTa Ja00paTOPHON paboThI

Kpartkoe conep:xanue 3aganus:
JlaGopaTtopHas pabora “VccnenoBanue Bpamarumxcs TpancpopMaTopo”

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: YCTPOHCTBO H o0NacTu 1.Ha3oBuTe OCHOBHYIO IPUUNHY BO3HUKHOBEHUS
NpUMEHEHUs  UHOOPMAIMOHHBIX MOTPEIIHOCTH B CHHYCHOM BpPAalLaIOLIEMCsI
3JIEKTPUYECKUX MAIIUH TpaHcdopmarope.

2.B 4em 3akiiio4aeTcsi BTOpUYHOE CHMMETPUPOBaHUE?
3.3a4yeMm BBINOJHAETCS CHMMETPUPOBAHUE BPALIAIOLIUXCS

TpaHchopMaTopoB?
VMeThb: ONpeAeNsiTh MOTPEIIHOCTH 1.Kak MOHO HOJIy4INTh JINHEHHYIO XapaKTEePUCTHKY
UH()OPMAIIMOHHBIX 3JEKTPUYCCKUX BPAIIAIONIErOCs TpaHCPOpMATOpa B OrpaHUUCHHOM
MallIuH JMaTa30He yriioB?

2.Kaxk onpezenstorcs MOrpeHoCTH CUHYCHO-
KOCHHYCHBIX BpallaroIuxcs TpaHc(hopMaTopoB?
3.Kak cienyer BKIFOUNTH OOMOTKH BpaIIalOLIHECs
TpaHchOpMaTOPOB, YTOOBI MOITYUUTh
TpaHC(HOPMATOPHYIO CUCTEMY CHHXPOHHOM CBS3H?

Onucanue MIKAJbI OLEHUBAHUS

Ouyenxa: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTIUYHO" BBICTABISAETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLEeHKa "X0opoIIo" BICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABICHUE AJIS PEIICHUS 3314

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku évinonnenus snanus: OneHka "ya0BICTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTNeHKa "HeyI0BISTBOPUTENLHO" BEICTABIISCTCS
€CJIM 33JITaHUE BBITOJIHEHO HEBEPHO HJIU MPEUMYIIECTBEHHO HE BBITOJTHCHO
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JI1s1 KypcoBOro npoexkra/padorsl
2 cemecTp

I. Onucanue KIIVKP

HpOCKTI/IpOBaHI/Ie OI[HO(baSHOl"O ACUHXPOHHOI'0O KOHJACHCATOPHOT'O JABHIATCJIA. B mponecce
IMPOCKTUPOBAHUA CTYACHT HC TOJIBKO BH6I/IpaeT pa3MCpPbl aAKTUBHBIX YacTeW MaIlIUHEI U IMPOU3BOAUT
€ 3J'IeKTpOMaFHI/ITHBII71 M TSIUIOBOM pacyeThl, HO U IMIPOBOAXUT OIITUMU3ALUIO 0OMOTOYHBIX JaHHBIX C
HCJIBKO JOCTHIKCHUA 3aJaHHBIX KPUTCPUCB OIITUMAJIbHOCTH.

11. Ilpumepwt 3a0anus u memul padomut

IIpumep 3ananus
CnpoektupoBaTh 0HO(A3HBIN KOHACHCATOPHBIN IBUTaTeh MOIIHOCTHIO 30 BT pu yacroTe
Bpamenne 1400 06/MuH 1 06ecneunTh 3a1aHHBII ITyCKOBOH MOMEHT IIPU MUHUMAJIbHOMN
CTOMMOCTH aKTHBHBIX MaTE€pPHAJIOB.

Tematuka KII/KP:

Oco0eHHOCTH MTPOEKTUPOBAHUS OAHO(DA3HBIX ACHHXPOHHBIX MAIIUH
HeaBTOMaTH3MpOBaHHBIM MOUCK ONITUMAIIHBIX OOMOTOYHBIX
ABTOMaTH3UPOBAHHBIN MOUCK ONTUMATbHBIX OOMOTOUYHBIX JAHHBIX
Ananm3 pabouyux U IMyCKOBBIX XapaKTEPUCTUK JBUTATEIIS
Pa3pabotka rpaduueckoil 1 TEKCTOBOM TOKyMEHTAIUU

KM-1. IlosryyeHne MHAMBHAYAJIbHOTO 32/IaHUSI HA KYPCOBOI MPOEKT
Onucanue mMKajIbl OLCHUBAHUS

Ouyenka: 3a4TEHO
Onucanue xapaxmepucmuxu 6bINOIHeHUsA 3HaHUA: 3aJaHUue PEUMYIIECTBEHHO BHITIOTHEHO WU
BBINIOJIHEHO B MOJIHOM 00beEME

Oyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu 8blNOJIHeHUs 3HaHUs: 3alaHie HE BBITOITHEHO

KM-2. BolnojiHeHnne HEABTOMATU3UPOBAHHOI'O MOMCKA OITUMAJIBHbBIX 00MOTOYHBIX JAHHBbIX
OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoinenus sHanus: OneHKa 5 («OTINYHOY), €CIIH 3a/laHue TOTYyYeHO
C OIIO31aHueEM He OoJiee 4eM Ha 2 HEIEH

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoanenus sHanus: OneHka 4 («XopoIoy), eciau 3aaHue MOJIYIeHO
C OIO3J]aHNEeM He OoJjiee yeM Ha 3 Helleu

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus shanus: OneHka 3 («yI0BIETBOPUTEIBHOY), €CITU
3aJIlaHue TOJTYICHO C OMO3JaHieM OoJiee ueM Ha 3 HeIeau

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OneHka 2 («HeyI0BICTBOPUTEIIEHOY), €CITH
3a/laHUEe HE BBIIOJHEHO
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KM-3. BolnoiHeHne ABTOMATU3HPOBAHHOI0 MOUCKA ONITUMAJBbHBIX 00MOTOYHBIX JAAHHBIX
OnucaHue MKaJbI OlleHUBAHUS

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 70
Onucanue xapakmepucmuku evinoneHus 3uanusa: OueHka 5 («OTIUYHOY), €CIIU 33/1aHUE TTOIYUYEHO
C ono3/iaHueM He OoJiee YeM Ha 2 Hellenu

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evlnoanerus 3Hanus: OueHka 4 («xopouioy), eclid 3aaHue MoJy4eHO
C ono3iaHueM He OoJiee yeM Ha 3 Helenu

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: Onenka 3 («yIoBIETBOPUTEIBHOY), €CITH
3aJJaHKe TIOJYYCHO C OI03aHueM OoJiee YeM Ha 3 Hellelu

Oyenka: 2
Onucanue xapakxmepucmuxu evinoineHus sHanusa: OneHka 2 («HeymI0BISTBOPUTEILHOY), €CITU
3aJJaHUE HE BBITIOJTHEHO

KM-4. Pacyer pado4uX U MyCKOBBIX XapPAKTEPUCTHUK IBUTATEJIS
Onucanue MKaJIbl OLleHUBAHUS

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakxmepucmuxu evinoanenus sHanusa: OneHka 5 («OTINYHOY), €CIIU 3a/laHue TOTYyYeHO
C OIIO3JaHHMEeM He 0oJiee yeM Ha 2 HeASIu

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku goinonnenus 3uanus: OueHka 4 («XopoIoy), eciy 3aJaHue MOIy4eHO
C OIIO31aHHeEM He OoJiee 4eM Ha 3 HEIEH

Oyenka: 3
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka 3 («yJI0BIETBOPUTEIBHOY), €CITU
3a/IaHKe MOJYUYEHO C OT03/IaHueM 0oJiee YeM Ha 3 Henenn

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OneHka 2 («HeyI0BICTBOPUTEIILHOY), €CITH
3aJIaHiE HE BBITTOJIHECHO

KM-5. Pa3padorka rpaguuyeckoil 1 TEKCTOBOH JOKYMEHTALMHU
Onucanue mMKaIbl OLCHUBAHUS

Ouyenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku vinonnenus snanus: OueHka 5 («OTIMYHOY), €CIH 33aHUE MOTYIECHO
C OIO3/IaHUeM He 0oJiee YeM Ha 2 Helleu

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evinonnenus snanus: OneHka 4 («XopoIoy), eciu 3aJaHie MoTy4eHO
C Omo3/IaHueM He OoJiee YeM Ha 3 Helenu

Oyenka: 3
Huoichuii nopoe svinonnenus sadanus 6 npoyernmax. 50
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Onucanue xapakmepucmuxu evinoinenus 3Hanus: OueHka 3 («yI0BJIECTBOPUTEIIBHOY), €CIU
3aJlaHue MOJYYEeHO C OMo3JaHueM OoJiee ueM Ha 3 Helenu

Oyenka: 2
Onucanue xapaxmepucmurxu evinoanenus snanus: OneHka 2 («HeyI0BICTBOPUTEIIEHOY), €CITU
3aJJaHUE HE BBITIOTHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

BOHpOC M0 ACUHXPOHHBIM MUKPOJABUTATCIISIM.
1. Bonpoc MO CUHXPOHHbIM MUKPOAOBUTATENAM.

IIpouenypa npoBenenust
3aueT NpOBOJUTCS YCTHO 110 OueTam

L. Ilepeuenv Komnemenyuit/uHOUKAMOPO8 u KOHMPOALHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0C80eHUA OUCUUNTUHDL

1. Komnerenunss/Uuankarop: UJ1-1nx-1 JleMoHCTpupyeT 3HaHUE COBPEMEHHBIX CPEZCTB B
00J1aCTH 3JIEKTPOMEXAaHNYECKUX MpeoOpazoBaTeseil SJHEprun 1 METO/Ibl UX UCCIIEIOBaHUS U
pa3paboTku

Bonpocel, 3a1anns
l.MaTtemaTtnueckas MO/i€JIb HECCUMMETPUYHON aCUHXPOHHOM MalInHb! (YpaBHEHUS
HalpsDKEHUH U TOKOB, CXEMbI 3aMELLEeHHs UI IPSIMOM 1 00paTHOM MOC/IE0BATEIILHOCTH).
2.D51eKTpOMarHuTHasi MOITHOCTh 1 MOMEHT HECUMMETPUYHON aCHHXPOHHOW MaIIUHBI.
OHepreTuyeckas 1MarpaMma.
3.ACUHXpOHHBIN KOH/IEHCATOPHBIN ABUTaTelb. BapuanTel ucnonnenus. [IpuHiun neicTeus.
XapakTEepUCTUKH.
4.0HO0(a3Hble aCHHXPOHHBIE MUKPO/IBUTATEH C TyCKOBBIMU 3JIEMEHTaMu. BapuaHTsl
ucnonHeHus. CpaBHEHHE MYCKOBBIX U Pa0OYHMX XapaKTEPUCTHUK.
5.01HO0(ha3HBIN ACMHXPOHHBIA MUKPOABUTATENh. OCOOEHHOCTH paboThl. MexaHnudeckas
XapaKTEePUCTHKA.
6.CHUHXpOHHBIE IBUTATEIH C MOCTOSHHBIMU MarHuTamMu. KoHcTpykunu. XapakTepucTHKy.
ITyck B xon. BXxoxkaeHue B CHHXPOHU3M.
7.CUHXpOHHBIN rucTepe3ncHbli neurarens. [Ipunnun nefictus. IlyckoBbie u paboune
cBoiicTBa. Cxema 3aMeIeHHUs.
8.Muaykropublie neuratenu. [lpunnun aevicreus. Bapuants! ucnonnenus. [lyck B xon.
9.CHHXpOHHBIE MUKPOABUTATEIN: OCOOCHHOCTH KOHCTPYKIMH, TEOPUH, XapaKTEPUCTHUK.
10.CunxpoHHbIl peakTuBHBIN ABUrarenb. Konctpykuuu. Xapakrepuctuku. [lyck B xo.
BxoxneHue B CHHXpOHHU3M.

MartepuaJbl 1Jisi TPOBEPKU OCTATOYHBIX 3HAHUM
1.Kakne cuMMeTpUUYHbIE COCTABIIAIONINE TOKA BO3HUKAIOT MTPU aHAIN3€ HECUMMETPUUYHBIX
JIBYX(a3HBIX CUCTEM TOKOB? YKaXUTE BCE MOAXOIAIINE HA3BAHMUS.
OTBETHI:

Mpamas
MNonoxntenbHasn
Ob6paTtHasn
OTpuuartenbHas
Hynesasn
CuHyconganbHasn
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KocrnHycomnganbHas

Bepwusiii otBet: 1, 3, 5
2.BriOepute onTUMalIbHBIC 3HAUYCHUS POCTPAHCTBEHHBIX U BpeMeHHBIX yIiIoB (pazubix MJIC B
HecuMMmeTpuyHOM AJl.

OTBeTHI:

NPOCTpaHCTBEHHbIN yron 90 rpaa 1 BpemeHHol yron 180 rpaa.
NPOCTpaHCTBEeHHbIM yron 180 rpas 1 BpemeHHo yroa 90 rpaa.
NPOCTPAHCTBEHHbIM yron 90 rpas n BpemeHHo yroa 90 rpaa.
NPOCTpPaHCTBEHHbIM yron O rpaa 1 BpemeHHol yron 180 rpaa.
NPOCTpPaHCTBEHHbIM yron 180 rpag u BpemeHHon yron 0 rpaa.

Bepnpiii oter: 3
3.Kakoii xapakrep mosst oopa3yercsi B HeCUMMETpHUIHBIM AJ]?
OTtBeTsI:

Kpyrosoe
dnAnunTuyeckoe
CuHyconganbHoe

1. CraumoHapHoe

Bepnbsiit otet: 2
4.Kakoe 4ucio cxeM 3aMelIeHHs UCTIONIb3YETCs AJI11 MOAETUPOBaHUS PabOThI
HECUMMETPUYHOTO aCHHXPOHHOTO JABUraTelsi B caMoM 00I1IeM cityyae?
OTtBeThI:

A W N -

1. 5

Bepnsiii otBeT: 4
5.ITouemy B cxeMax 3ameIIeHUs HECUMMETPUIHBIX ACHHXPOHHBIX MUKPOMAIIIUH HE
HCIIOJIE3YETCSI aKTHBHOE COTPOTHBIICHNE B BETBU HAMArHUIMBaHUS?

OtBeThI:

MoTepu MOLLHOCTM B CTaNIN Masbl, MOXXHO UX HE MOAENNpPOoBaTb
1. Yem npouie cxema, Tem ayylle Ana CTyaeHTa
2. OHO y4TeHO B ApYrux BeETBAX (METOA0M NepeHoca Yepes y3en)

Bepnsiit otBeT: 2
6.Ha uto pacxoayercs 3yieKTpoMarHuTHast MOLITHOCTh 0OpaTHOM MoCIe10BaTeIbHOCTH,
MOCTYIAKOIIAsl B pOTOp HECUMMeETpUyHOro A/Jl?

OTBeThI:

OcBeLlleHu1e 3a30pa
OcywweHue 3a3o0pa
neKTpuyeckune noTepu B potope
1. lMonesHaa mexaHMYecKana MOLLHOCTb

BepHnplii oTBeT: 3
7.IloueMy acHHXpPOHHBIH ABUTATENh MPU OAHO(PA3HOM MTUTAHUU HE UMEET ITyCKOBOTO MOMEHTa
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OTBETHI:

MycKkoBble MOMEHTbI NPAMOI U 06paTHOM NOCNeA0BaATENbHOCTU PaBHbI M MPOTUBOMOIO0MHbI MO
HanpaB/IeHUIO

MycKkoBble MOMEHTbI NPAMOM U 06paTHOM NOCNeA0BaTENbHOCTU He co3aatoTcA

OTCyTCTBYET MarHUTHOE MNoJie B 3a30pe

Bepuriii otBerT: 1
8.Kakue Marepuanbl IPUMEHSIOTCS B POTOPAaX CHHXPOHHBIX JIBUTATENICH C MOCTOSTHHBIMHU
MarHuTamMu

OTBeThI:

MarHUTOMATKas CTajb
MarHuToTBepAan ctanb
aepeso

CTEKNO0

Bepnbsiit otBet: 2 1 1
9.Kak n3mMeHUTCS HOMUHAIBHBIM MOMEHT KOJUIEKTOPHOT'O IBUTATEISI TOCTOSIHHOTO TOKA TTPH
BKJIIOUEHUU B CETh NIEPEMEHHOTO TOKa?

OTBeTHI:

HecKkonbKo yBennuurca
HecKkonbKo ymeHbLNTCA
He namenutca

1. CraHeT paBHbIM HYAIO

Bepnsiit otBeT: 2
10.B acMHXpOHHOM KOHJICHCATOPHOM JIBUTATEJIE €MKOCTh pPab0o4yero KOHAEHCATOpa BEHIOMPAIOT
JUTSI TIOJTYYEHUS KPYTOBOTO TOJISI PU KAKOM pexuMe padboThi?

OTBeTHI:

npw nycke
NPV HOMWHAZIbHOM CKOJ/IbKEHUU
Npu XONOCTOM XoAe
1. nNpu KOPOTKOM 3aMbIKaHUK

BepHnrriit otBeT: 2

2. Komnerenuusi/Maaguxarop: M/1-4nx-1 OdopmisieT TEXHUYECKYIO JOKYMEHTALUIO 110
pe3ysbTaTtaM UCClIeA0BaHUs U 00CYKIaTh MOTYyYEHHbIE PE3YIbTAaThI

Bonpocsl, 3aganus

1.YT0 Takoe MexaHNYECKas XapakTepucTuKa snekrpoasurarena? Kak ee moctpouts
AKCIEPUMEHTAIBHO?

2.YT10 Takoe peryJMpoBOYHAS XapaKTePUCTHKA deKTpoaBurarens? Kak ee mocTtpouThb
AKCIEPUMEHTAIBHO?

MarepuaJbl 1Jisl IPOBEPKH OCTATOYHbBIX 3HAHUI

1.Kakas BenrurHa JOJKHA OCTaBaThCA MMOCTOSIHHOM MPU MOCTPOSHUHU MEXAaHUYECKON
XapaKTEPUCTUKH UCTIOTHUTEIHHOTO IBUTATEIIS?
OTBETHI:
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HanpseHue
yncno ¢as
1. cxema o6MOTKM

Bepnsiit otBeT: 1
2.Kakas BeM4MHA JIOJKHA OCTaBaThCS MOCTOSTHHOM MPU MOCTPOCHUU PETYITUPOBOYHOM
XapaKTEPUCTUKH UCTIOTHUTENBHOTO IBUTaTENs?

OTBeThI:

MOMEHT HarpysKku
uncno ¢as
cxema 0bMOTKM

Bepnsiit otBeT: 1

3. Komnerenuus/Muaukarop: 1J1-3nk-2 [Ipumensier metoas! pacuéra, MpOSKTUPOBAHUS U
KOHCTPYUPOBAHMS IEKTPOMEXaHUYECKUX CUCTEM U MX 3JIEMEHTOB

Bonpocsl, 3aganus

1.Yto siBiIsieTcst mapaMeTpaMy CXeMbl 3aMEICHHs HECUMMETPUYHOTO aCHHXPOHHOTO
MUKpO/IBUraTess?

2.Kakue cocTaBisiomuye vMeeT MOMEHT CHHXPOHHOTO MUKPOJIBUTATENS?

3.PaccunTarh CHMMETPUYHBIE COCTABIISIOIINE TOKOB CHHXPOHHOTO MUKPOABHUTATEIS
4.TTocTpoUTh YTIIOBYIO XapaKTEPUCTUKY CHHXPOHHOTO JABUTATEIIS 110 3aJaHHBIM TTapaMeTpam

MaTepI/IaJ'[bI AJIS MIPOBEPKHU OCTATOYHBIX 3HAHHUI

HwnNe

el

1.[15151 yero ucmonb3yeTcs MPUBEACHNUE YHCET BUTKOB OJTHOM (pa3bl K YMCITy BUTKOB JIPYron
(a3bl IPU MOCTPOCHUU CXEMbI 3aMEIIICHHUS ?
OTBeTsI:

yto6bl 3aNyTaTh CTYAEHTA

yTobbI pacnyTaTb CTyAeHTa

4TO6bI BIPOBHATL MOLLHOCTb ABYX a3

4TO6bl YMEHbBLLMTb YMUC/IO CXEM 3aMELLLEHWNA Y YUC/IO YPABHEHU

BepHnslii otBeT: 4
2.Kaxkas cocraBisioniasi MOMEHTa OTCYTCTBYET Y CHHXPOHHOI'O PEaKTHUBHOIO JBUTATENS?
OtBeTsI:

nepsas
CUHARA

MeXxaHUuyecKas

MOMEHT OT NOTOKa BO36YXKAeHMA

BepHnplii otBeT: 4
3.MOXHO JI1 UCIIOJIE30BaTh METO]] CHMMETPUYHBIX COCTABIISIONINX JIJISI aHAIH3a PEKUMOB
paboTsl 01HOGA3HOTO ABUTATEINS?

OTBeThI:

MOXHO
1. Henb3A

Bepnsiit otser: 1
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4.Kakue CBOMCTBA MOCTOSIHHBIX MArHUTOB HEOOXOAMMO YUUTHIBATH MPH pacdera mapaMeTpoB
CHHXPOHHBIX JBUTAaTENCH?
OTBeTHI:

MarHUTHas NPOHMLAEMOCTb
TENJ0MNpPoBOAHOCTb
TENnJI0eMKOCTb

yAenbHbIN Bec

HwnNPRE

Bepuriii otBert: 1
II. Onucanue wkanvl oueHuBanus

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8blnoineHus 3nanus: Padbota BeimogHeHa B paMkax ""0a30Boro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JJaHBI BEpHO. B uacTu MaTepuaiia ecth He3HAUUTEIbHBIC
HEJOCTaTK!

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIONIHEHA B paMKax "moporoBoro"”
ypoBHsi. OCHOBHas 4acTh 3aJ[aHus BBITIOJIHEHA BEPHO.

Oyenka: 2
Onucanue xapaxmepucmuxu vinoineHus snanus: Pabora He BBITIOJIHEHA WM BHITIOJTHEHA
MPEUMYIIECTBEHHO HEMPaBUIHHO

1I1. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

Onenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalbHO-PEUTHHTOBOM cHCTEME IS
cryneatoB HUY «MOW» Ha ocHOBaHWU CEMECTPOBOU M aTTECTAIIMOHHON COCTABIISFOIINX.

2 cemecTp

dopmMa NPpOMeKYTOUHOI aTTecTalMu: DK3aMeH
IIpumep Onnera

1. Bonpoc Mo UCNONHUTENIbHbIM ABUraTeNAM

2. Bonpoc no MHPopMaLMOHHbBIM 3IEKTPUYECKMM MALLUMHAM
3. 3apgaua

IIpouenypa npoBenenust

DK3aMeH MPOBOIUTCS YCTHO O Ouiietam
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L. Ilepeuens komnemenyuii/uHOUKAMOPO8 U KOHMPOTILHBIX 6ONPOCOE NPOBEPKU PE3YIbIMAN 08
0C60EeHUA OUCUUNIUHDL

1. Komnerenuuss/Muankarop: UJ1-1nx-1 JleMoHCTpupyeT 3HaHUE COBPEMEHHBIX CPEZACTB B
00J1aCTH 3JIEKTPOMEXAaHNYECKUX MpeoOpazoBaTeeil SJHEPrun U METO/Ibl UX UCCIIEIOBaHUS U
pa3paboTKu

Bomnpocel, 3axanus

1.UcrioTHUTETBHBIN IBUTATENb MOCTOSHHOTO TOKa. OCOOEHHOCTH KOHCTPYKITUU. CrIocOObI
YIPaBJICHUS.

2.5IkopHO€E ynpaBiieHUE UCIIOJIHUTEIbHBIM JBUrATEIEM IIOCTOSIHHOI'O TOKA: CXEMa U OCHOBHbIE
XapaKTEPUCTUKH.

3.IlosrocHOE yIIpaBiI€HUE UCIIOJHUTENIBHBIM JIBUTATENIEM IIOCTOSIHHOTO TOKA: CXeMa U
OCHOBHBIE XapaKTEPUCTUKH.

4.ACUHXPOHHBII UCTIOHUTENBHBIN NBUTaTeNh. OCOOCHHOCTH KOHCTPYKIHH. CIOCOOBI
YIPaBJICHUS.

5.ACUHXPOHHBINA UCTIOTHUTENIbHBIN ABUTATENb. CaMOXO M CIIOCOOBI €r0 YCTPAHCHHUS.
6.TaxorenepaTop noctostHHOro Toka. Konctpykuus. BeixoaHas Xxapakrepucruka.
ITorpemnocty.

7.Acunxponnslii Taxoreneparop. Konctpykuus. [Ipunnun aeiicteus. Beixognas
XapaKTEePUCTHUKA.

8.CenbCcuHbBI: 007aCTh IPUMEHEHUSI, KOHCTPYKIIUU OECKOHTAKTHBIX CEIbCUHOB.
9.CunycHbiii Bpamaromuiics Tpanchopmarop. [punmumn aeiicteus. [lorpemrHocT.
10.CunycHO-KOCUHYCHBIN Bpamawomuiics Tpanchopmarop. Konctpykiuu. [Ipuniun
JICUCTBUA.

Matepuanbl /151 IPOBEPKH OCTATOYHbIX 3HAHUM

s wnN e

1.Kakoii crtoco0 ynpaBiieHUs IPUTOICH JJII UCTIOTHUTEILHOTO JIBUTATEIIS TOCTOSTHHOTO TOKA
OTBETHI:

AMNANTYAHOE yNpaBieHune
YacTtoTHOe ynpasneHue
KBagpaTtnyHoe ynpaBneHue
[apmoHuyecKoe ynpasaeHue

Bepusiii otBerT: 1
2.Kakast KOHCTPYKIIHSI pOTOpa MPEANOUTUTEIbHA A1 MaJIOMHEPIIMOHHOTO UCTIOTHUTEIHHOTO
JIBUTaTENs IOCTOSSHHOTO TOKA?

OTBeTHI:

CTanbHOM cepaevyHunK c MeaHo 06MOTKOM
CniowHoM aepeBAHHbIN CepAEUYHUK
becnasoBsblit AKOPb

1. MycroTenbiit peppoMarHUTHbINA LUAUHAP

Bepnpsiit otBeT: 1
3.Beibepute npeAnoYTHTENbHBIN CIIOCOO MOBLIIMIEHUS OBICTPOACHCTBHS UCIIOIHUTEIHHOTO
JIBUTATEIIS.

OtBeThI:

CHUXKEHMEe 3NeKTPOMEXAHNYECKOM NOCTOSIHHOM BPEMEHN
CHUKeHue ToKa
MoBblWweHne ToKa
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1. NpopgopaxnsaHue

Bepusiii otBerT: 1

4 Kaxkas KOHCTPYKI M pOoTOpPa NPEANNOUYTUTCIIbHA JJI1 MAJIOMHEPIUOHHOI'O ACHHXPOHHOI'O

UCHOJIHUTEIBHOTO IBUTATEIS?
OTBETHI:

LLInxToBaHHBbIN cepAeYHMUK C aIOMUHUEBOM INTO OOMOTKOM
LLInxToBaHHbIN cepae4YHUK C MeaHOM 0O6MOTKOM

MaccuBHbIN AepeBAHHbINA POTOP

MycToTenblit HEMarHMTHbIN LMAUHAP

Bepnwsiit oteT: 4
5.Yto sIBIISIETCS CUTHAJIOM YIpaBIieHUs IpH (Pa30BOM YIIPABICHUN ACHHXPOHHBIM
WCIIOJTHUTEJIbHBIM JIBUraTesieM?

OTBeTHI:

AMNAUTYAa HanpAXeHnA

AmnauTyga Toka

$Pa30BbIN Yro MeXKay TOKOM M HanpsaxKeHnem

CVHyC yrna mexxagy HanpaxXeHnamm obMoTKM ynpasBieHUa U1 06MOTKKN BO3OYKaeHMA

Bepnwsiii otet: 4
6.UTO sBJISIETCSI CUTHAJIOM YIIPABJICHUS P TOJIOCHOM YIIPABJICHUH UCTIOJHUTEIBEHBIM
JBUTATENIEM MOCTOSIHHOTO TOKa?

OTBeTHI:

OTHOCUTE/IbHOE HanpaXeHne 0bMOTKM AKopA
OTHOCUTENIbHOE HanpAKeHne 06MOTKM NOACOB
MonapHOCTb (MOMOCHOCTL) HaNpPAXKeHUsA

BepHsliii otBeT: 2
7.Ut0 Ha3bIBaeTCS MapaMeTPUUECKUM CAMOXO0JI0M aCHHXPOHHOTO UCTIOTHUTEIHHOTO
nBurareis’?

OTBeThI:

MpogonkeHne BpaLLLeHWUA poTopa NOC/AE CHATUA CUTHANA yNpaBaeHus
Hauano BpalieHMsa poTopa Npu BKAKOYEHWUM HaNpAXKeHUA BO3bYKAeHUA
1. CamoBO/bHOE OCTaB/ieHME MeCTa CYKObl MO NPUYMHE HEYCTaBHbIX NapameTpoB

Bepusiii otBerT: 1
8.Uto ompenensieT OCHOBHYIO MOTPEIIHOCTh TaxoreHeparopa?
OTBeThI:

OTCVTCTBVIG CUrHana
CTeneHb HeAMHeNHOCTH BbIXO,D,HOVI XapaKTePUCTUKH
Henpasmanaﬂ NONAPHOCTb BbIXOOAHOIO HANpPAXKeHUA

Bepnsiit otBeT: 2
9.Kakast BbIXO/1HAsi BEJIMUMHA U3MEHSETCS NMPU U3MEHEHUH YaCTOThI BpAILIEHUS
TaxoreHeparopa?

OTBeTsI:

Bkyc
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LiseT
HanparkeHue
ConpoTtusneHue
BAskocTb

vk wnN

Bepnblii otBeT: 3
10.Yto siBsI€TCS BBIXOJHBIM CUTHAJIOM CEJIbCHHA, pa0OTAIOIIETO B MHIUKATOPHOM pexume?
OtBeThI:

1. MNoBOpOT CTPeNKM (MHANKATOPA) CENbCUH-NPUEMHMKA
1. M3meHeHWe BbIXOAHOIO HANPAXKEHWS
2. YacToTa BpalleHuA BeHTUAATOpA

Bepnsiit otBeT: 1

2. Komnerenuust/Muauxarop: N/1-4nx-1 OpopmisieT TEXHUIECKYIO TOKYMEHTAIIHIO 10
pe3yJbTaTaM HCCIICIOBAHUS U 00CYKIAaTh OJTYYCHHBIC PE3YIIbTAThI

Bomnpocel, 3axanus
1.Kak mocTpouTh MEXaHUYECKHE XapaKTEPUCTUKHA UCTIOTHUTEIHPHOTO JIBUTATENsS B
OTHOCUTCIIbHBIX eIII/IHI/IIIaX?
2.Kak mocTpouTh peryaupoBOYHbIE XapaKTEPUCTUKU UCTIOTHUTEIBHOTO ABUTATENs B
OTHOCUTCIIbHBIX eIII/IHI/IIIaX?

MartepuaJbl 1JIsi IPOBEPKH OCTATOYHBIX 3HAHUI
1.Kakyro pa3aMepHOCTh MOMEHTA PEKOMEHAYETCS UCIOIB30BaTh MPU MOCTPOCHUU
MEXaHUYECKON XapaKTePUCTUKU UCIIOJIHUTEILHOTO ABUTATEIIS?
OTBeTHI:

1. Kuiorpamm-cuia Ha CaHTUMETP
2. 6e3pasmepHyIO - B OTHOCUTE/IbHbIX eAMHMLAX
3. pa3smepHOCTb MOMEHTa B cucTeme CU

BepHblii oTBeT: 2
2.Kakyro BeIMYMHY UCHOJIB3YIOT IIPU MOCTPOEHUH PETYIMPOBOUYHBIX XapAKTEPUCTUKU
VCIIOJIHUTENIBHOTO IBUraTesis’?

OTBeThI:

1. 6e3pasmepHblit CMrHaN ynpaBaeHus
2. amMnauTyay HanpAXeHuA
3. ¢a3y HanpaxeHus

1. wvamnantyay n dasyl

Bepnsiit otBert: 1
II. Onucanue wikanvl oueHuganus

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 6blnoHeHus 3Hanus: Pab0oTa BBIIOJIHEHA B paMKax "MPOABHUHYTOT0"
ypoBHst. OTBETHI JaHBI BEPHO, Y€TKO CHOPMYTHPOBAHHBIE OCOOCHHOCTH MPAKTUIECKUX PEIICHHMA

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
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Onucanue xapaxmepucmuxu vinoiHeHus sHanus: PaboTta BeIONHEHA B paMKax "6a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB JJaHbl BEPHO. B yacTu MaTepuana ecTh He3HAUUTEIbHbIE
HEJIOCTATK!

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus: PaboTa BeINOJHEHA B paMKax "Moporosoro”
ypoBHsi. OCHOBHAs 4acTh 3aJaHus BBIIIOJIHEHA BEPHO.

Ouenka: 2
Onucanue xapaxmepucmuxu vinoineHus snanus: Pabora He BBIMIOIIHEHA WM BHITIOJTHEHA
MPEUMYIIIECTBEHHO HEMPABUILHO

II1. IIpaguna évicmaegnenus umo2o80i OYeHKu no Kypcy

Onenka ompexensiercss B cooTBeTCTBUM ¢ [losnokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTEME AJIs
ctynentoB HUY «MOW» Ha ocHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

2 cemecTp

®opma nposenenus: 3amura KII/KP
L. Ilpoyeoypa 3augumuvr KIlI/KP

3amuTa MpOBOIUTCS B OUHOM (hopmare mepe; KOMUCCHIA U3 IBYX MPEroAaBaTeseii, BKITFovast
KOHCYJIBTaHTA 110 KypCOBOMY ITPOEKTY.

II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakxmepucmuxu 8vlnoiHeHus sHanus: PaboTa BIONHEHA B paMKaX "TPOJABHUHYTOTO'
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYTUPOBAHHBIC OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 8blnoaHeHus 3uanus: PaboTa BeImojHeHa B paMKax ""0a30Boro"
ypOBHs. BOJIBIIMHCTBO OTBETOB JaHbl BEpHO. B yacTu matepuana ecTh He3HAUYUTEIbHbIE
HEJO0CTaTK!

Oyenka: 3
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 50
OnucaHnue xapaxmepucmuxu evlnoineHus 3Hanus: PaboTa BeINoIHEHA B paMKax "Mmoporosoro”
ypoBHsi. OCHOBHAsl 4acTh 3a/1aHUS BHITIOJHEHA BEPHO.

Oyenka: 2
Onucanue xapaxmepucmuxu vinoiHeHus 3nanus: Pabota He BBIMOJIHEHA WX BHITIOTHEHA
MIPEUMYIIIECTBEHHO HETPABUIHLHO

1I1. IIpaguna évicmaenenusn umo2o60i OUeHKU no Kypcy

Onenka ompenensieTcss B cOOTBETCTBUM C [lonoxkeHnem o OaIbHO-PEHTHHIOBOM CHCTEME IS
crtynentoB HUY «MOW» Ha OCHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIIAIOIINX.
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