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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2023 - 2024
yueOHOM rojly Ha 3aceaHuu Kageapsl ABTOMATHU3UPOBAHHOTO JIEKTPOIIPUBOJIA U

IIporokomor 20 . Ne

3aB. kadeapoii A.A. Hukonaes

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamnuu B 2024 - 2025
yueOHOM rojy Ha 3aceaHuu Kageapsl ABTOMATHU3UPOBAHHOTO JIEKTPOIPUBOJIA U

IIpotokom ot 20 1. Ne

3aB. kadempoii A.A. Hukonaes

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kageapbl ABTOMaTH3UPOBAHHOIO JIEKTPONPHBOIA U

IIporokomor 20 1. Ne

3aB. kadeapoii A.A. Huxonaes

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu KadeaApbl ABTOMAaTU3UPOBAHHOTO 3JICKTPOIPUBOJIA U

IIporokomor 20 1. Ne

3aB. kadeapoii A.A. Huxornaes




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenbto mpenonaBaHus AUCHUIUIMHBI «DJIEKTPUUECKHE MAIIMHBD SIBISETCS HU3y4YCHHE
Pa3IMYHBIX JJICKTPOMEXaHUYECKUX TIpeoOpa3zoBaTeNiell SHEPrud W TOJATOTOBKA CTYJICHTOB
HanpaBieHuss 13.03.02 x camocTosATEIbHON NPOPECCHOHAIBHOW ACATEIBPHOCTH B 00IacTH
COBPEMEHHOT0 aBTOMATH3UPOBAHHOTO AJICKTPOIPUBO/IA.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

JucuuiuinHa DNEeKTpUYECKUe MAIIMHBI BXOAUT B 00s3aTeNbyI0 4acTh y4eOHOro IjIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jns  n3ydeHUs  JUCLUIUIMHBL ~ HEOOXOOUMbl  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

Maremaruka

duzuka

Teoperuueckre OCHOBBI AJICKTPOTEXHUKH

TeopeTnueckas MEXaHUKa

3nanus (YMEHHs, BIAJICHUS), OTyYCHHbIE NMPH M3YyYCHUU TAHHOMW NUCIMILIMHBI OyIyT
HEOOXOUMBI JUTsl U3yUCHUS TACIUILTHH/TIPAKTHK:

DNeKTpOIHEPreTHKa

OO11as sHEpreTuKa

DNEeKTPOIHEPTETHUECKUE CUCTEMBI U CETU

DNeKTpOonpUBO 000PYA0BAHUS JICKTPUUECKUX CTAHIIUHN U TIOICTAHIIUIA

DNEKTPOTEXHOIOTHUECKHUE YCTAaHOBKHU

MareMaTHueCKOe MOICTUPOBAHHE B DJIEKTPOIHEPTETHUECKUX CHCTEMAX

3 Komnerenuun odyyarouierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

B pesynbrare OCBOEHUS JAUCHMUIUIMHBL (MOAYJNs) «OJIEKTPUYECKHUE MAIIUHbBD»
oOyyaromuiics 10JkeH 001a1aTh CAEAYIOIMMU KOMIIETEHIUSIMU:

Kon nnaukaropa

Nuaukatop 10CTHKEHUSI KOMIIETEHIUN

OIIK-4 Cnoco0eH HCIIOIb30BaTh METOJbl aHAJIN3a U MOACIUPOBAHUA IJICKTPUICCKUX Leneu u
OJICKTPUYCCKUX MaIlIMH

OIlK-4.1 CriocobeH olieHMBaTh MapaMeTpbl HOPMAJbHBIX M ABAPUHHBIX PEXKHUMOB
JNIEKTPUYECKUX L€ U MallMH C MCIIOJIb30BAaHHMEM METOAOB aHaIM3a U
MOJIETUPOBaHUS

OIIK-4.2 PazpabatbiBaeT MepomnpusTHs MO YIYYIICHHIO IOKa3aTeled KadecTBa

paOOTHI PISKTPUUCCKUX IENEH 1 MalluH




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET S 3adyeTHBIX enuuui 180 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas padorta — 127 akaj. 4acosB:
— aynutopHas — 122 akaj. 4acos;
— BHEAyJUTOpPHAs — 5 aKaJ1. 4acos;
— caMocTosTenbHas padora — 35,3 akaj. 4yacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— MOJrOTOBKA K hK3ameny — 17,7 akazn. gac

dDopMa aTTeCcTaluu - 3a4€T, 9K3aMCH

AynutopHas
KOHTaKTHas pabora
(B akan. yacax)

dopma TEKyIIEro
Bun KOHTPOJISI
CaMOCTOSITENBHOH | ycIIeBaeéMOCTHU U
padoThI MIPOMEKYTOUHOH
aTTecTaluu

Kon
KOMIIETEHIINN

Pasznen/ tema
JACHUATIIAHEL

Cemectp

nmab. | mpakr.
3aH. 3aH.

pabora cTymeHTa

Jlek.

CaMocTosTenbpHas

1. Paszgen 1

1.1 1. DuexkTpuyecKue
MaIluHbI ITOCTOSIHHOTO
TOKa)

1.1. Bsenenue.
Knaccudukarmst 3I1.
MamuH. KoHcTpyknuu 3.
MaIluH u 00OMOTOK.
IIpuHnun paboThI
TEeHepaTOPOB U JBUTATEICH.
Peaknust axops. IIpouecc
KOMMYTALIUH.

12. DJC sxops wu
3NEKTPOMATHUTHBIHN
MOMEHT MAIIHHBI
IIOCTOAHHOTI'O TOKa.
Crioco0sr u YCIIOBUS
CaMOBO30YyXICHUS
TeHEepaTopOB. Wzyuenue
XapaKTepUCTHKH y4eOHOI Koncnexr
TEHEPATOPOB  IOCTOSIHHOIO JUTEPATYPHI 110 MaTepuasoB 110
TOKa. MMapannensnas| 4 | 10 | 10/21 | 10/4U [46,05| 3aganHoili Teme 3alaHHOM TeME.
paboTa TeHEepaTopOB. IMoaroroBka VYcerHslii onpoc.
DHepreTuueckas MPaKTHIECKOMY TectupoBanue
JIrarpaMma reHeparopa. 3aHSTHIO
1.1. DnexTpomexaHuueCcKUe
u MeXaHUYECKHe
XapaKTePUCTUKU
JBUTATENIe  TOCTOSIHHOTO
TOKA. ITyck u
peryiupoBaHAe  YacTOTHI
BpallEHUs.

1.2. TopMoO3HBIE PEKHUMBI
JABUTAaTCIIA IIOCTOSAHHOTO
TOKa. Crioco6bt
TOPMOXKEHUS

1.3. OHepreTuyeckas
Auarpamma JABHUTIaTCIIA.
Tlotepu u KIII.
IlaciopTHRle  nmaHHBIE U
paboune XapaKTepUCTHKH
JBUTATENs]  MOCTOSIHHOTO

Wroro no pazaeny 10 | 10/21 | 10/41 |46,05




2. Paznen 2.

2.1 2. TparnchopMaTopsl
2.1. Hasnauenwme, oGmactu
HPUMEHEHYS;
KiaccupUKaIms,
KOHCTPYKIIUM M IPHHIHI
JecTBUs
TpaHc(OpPMAaTOPOB.

2.2, Ipouecch npu
XOJIOCTOM ~ XOJie U TIpH
paboTe TIOA  HArpy3KOii.

OCHOBHBIC YpaBHCHHSI.

2.3. Cxema 3aMeIleHHs] H
BEKTOpHAs JrarpaMma
MPUBEICHHOTO
TpaHcopmaTopa. ONBITHI
XOJIOCTOTO xoza u
KOPOTKOTO 3aMBIKaHUSI.
[Motepn mommuoctu n KII/J|
TpaHchopmaropa

2.4, Tpexdasusie
TpaHcHOPMaTOPBL:
MarHutHeie cucteMer, DJ1C
Tpex(a3HbIX 00MOTOK;
CXEMBI u TPYIIIIbI
COEIMHEHMS; MapaJuIenbHast
pabora; 0coOeHHOCTH
XOJIOCTOTO xoza
TpexdasHbIX
TpaHchOpMAaTOpOB.

2.5. CrienuasbHbIC
TpaHcHOPMATOPHI:

- HU3MEpUTEIIbHBIC
TpaHchOpMAaTOpPHI;

- CBapOYHBIE
TpaHcHOPMAaTOPHL

- BBIITPAMHUTCIIBHBIC
TpaHcHopMaTOpEL;

- IICYHBIC
TpaHcHopMaTOpEL;

- HUMITYJIbCHBIC
TpaHcHOPMATOPBL

521

6/211

46

Nzydenne
y4eOHO
JTUTEepaTypHI IO
3aJJaHHOM TeMe
IToaroroBka k
MIPAKTHIECKOMY
3aHATHIO

Koncmekr
MaTepHasoB 110
3aJJaHHOM TeMe.
VYeTHBIN onpoc.
TectupoBanme

Wroro no pazneny

521

6/21

46

3. Paznen 3.

3.1 3. OOmue BOMIPOCH
MaIIFH IIEPEMEHHOTO TOKa.
3.1. Knaccubukanus, u
KOHCTPYKIHH MallnH
HEepeMEeHHOTO TOKA.

3.2.  Hamarauumsaromue
CHITBI TpexdazHoH
0OMOTKH. IMpuHIMI
CO3MaHMS  BPAIIAIOIIETOCS
MAarHHTHOTO IOJISL.

2/11

1/11

W3yuenue
y4eOHO
JUTEpaTypsl IO
3aJIaHHOM TeMe
IToaroroBka k
MPAKTHIECKOMY U
71a00paTOpHOMY
3aHATHIO

Koncnekr
MaTepHajoB IO
3aJaHHOU TeMe.
YcrHblit onpoc.
TectupoBanue

HWroro no pazneny

2/11

/11

Wroro 3a cemectp

17

17/51

17/71

92,05

3a4ET

4. Paznen 4.




41 4.  ACHUHXpDOHHBIC
neuratenu (AJl)

4.1. TlpuHuun paedcTBHA
AL, CKOJIb)KEHUE 51
PEKUMBI paboThI.
VYcraHOBICHHE  OCHOBHBIX
COOTHOIIEHUA IMapamMeTpoB
ANEKTPOMArHUTHOTO
cocrosiaust AJl. BexrtopHas
quarpaMmMa M CXEMBI
3aMeIICHUsL.

4.2. OHepreruueckas
Iuarpamma AJl.
DNeKTpOMarHUTHBIH
MOMEHT U MeEXaHHYECKHe
XapaKTEePUCTUKH Al
[lacnopTHBle OaHHBIE U
paboune XapaKTEePUCTHUKH
AL

4.3. IMycx ALl
Ocobennoctn TIPSIMOTO
mycka. CrocoObl Iycka c
OTpaHUYEHHEM ITYCKOBBIX
TOKOB u yIapHBIX
MOMEHTOB. Al c
YIAYYIIEHHBIMU ITYCKOBBIMH
XapaKTEePHCTHKAMHU.

4.4, PerynupoBanue
yrinoBo  ckopoctu  All,
CriocoObl  peryaupoBaHus
ckopoctd.  OcobeHHOCTH
peanu3aldi  YacTOTHOTO
peryiaupoBaHusL.
TopMmo3HBIE  peXUMBI U
crnocoOsl TopmoxxeHus AJl.

10

12/41

12/71

Nzyuenue
yueOHOM
JIUTEPaTyphl O
3aJJaHHOM TeMe
ITogroroBka k
MPAaKTUYCCKOMY H
1a60paTOpHOMY
3aHATHIO

Koncnekr
MaTepHajoB 0
3alaHHON TeMe.
VYerHbIi ompoc.
TectupoBanue

Hroro no pazneny

10

12/41

12/71

5. Pasznmen 5.

51 5. CHHXpOHHBIE
MammHEl (CM)

5.1. Pexxumsl pabotsr CM).
OneKTpoMarHUTHbIE
MpPOILECChl B CHUHXPOHHOM
MallliHE W  TapaMeTphl.
Peaknust sikopst 1 ee BUIBI.
OcHOBHbIE
XapaKTePUCTUKU
CHUHXPOHHBIX T€HEpaTOpOB
(CT)

5.2. BekropHbie
JuarpamMmbl CM.
OHepreTudeckue
JIAarpaMmsl CM B
pa3NIU4HBIX peKUMax.
Yrnoseie u U- oGpasHble
xapakrepuctuku CM.

5.3. CHHXpOHHBIH
JIBUTATEND. PaGoune
XapaKTePUCTUKU
CHUHXPOHHBIX  JBHUTaTeJICH.
CriocoOsl nycka  CJI.
PeakTuBHBIE CHHXPOHHBIC
neurateny. PerynupoBaHue
peaKkTUBHOM MOUIHOCTH.

6/31

6/41

7,1

N3yuenune
y4eOHO
JUTEPATYPHI 110
3a/laHHOM Teme
[ToaroroBka k
MPaKTUIECKOMY U
nabopaTopHOMY
3aHATHIO

Koncnekr
MaTepHajoB IO
3aJaHHOU TeMe.
YcrHblit onpoc.
TectupoBanue

Wroro no pazneny

6/31

6/41

7,1

6. ITonroroBka u
|oK3aMena

caada




6.1 IlomroroBka u cmaya
JK3aMeHa

HWroro no pazaery

Hroro 3a cemectp

18

18/71

18/111

15,1

OK3aMCH

Hroro no JUCHUITIIINHE

35

35/121

35/18U

107,1

3a4€T, OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlng peanuzanuy MpeIyCMOTPEHHBIX BHJIOB Y4YeOHOH JAESITETbHOCTH B KauyecTBE
00pa30BaTeNbHbIX TEXHOJOIMM B MPENOAABAHUM JTUCLUIUIMHBL «DJEKTPUUYECKUE MAIIUHBD)
HCIIOJIB3YIOTCS TPAAULIMOHHASA U MOAYJIbHO-KOMIIETEHTHOCTHAS! TEXHOJIOTHH.

Ilepenaua HEOOXOAWMBIX TEOPETUYECKUX 3HAHUH UM (OPMHUPOBAHHE OCHOBHBIX
MPEACTABICHUN 10 Kypcy «ODNEKTPUUYECKHE MAIIUHBD» MPOUCXOJUT C HCIOIb30BAHHEM
MYJIbTUMEIUIHOTO 000PY10BaAHHUS.

Jlexupu TIPOXOAAT B TPAAUIHMOHHON ¢opme, B ¢GopMe JCKIHUA — KOHCYJIbTAMH H
npobnemMHbIX Jeknuid. TeopeTwueckuil Marepuan Ha NPOOJEMHBIX JIEKIMAX —SBISETCS
pe3yJIbTaTOM YCBOCHHUS MOJIyY€HHOM HH(OpMAaIMK TOCPECTBOM ITOCTAHOBKU BOIIPOCA U MOMCKA
nyred ero pemeHus. Ha nexkuusx — KOHCYJIbTalMSIX U3J0KEHHWE HOBOIO Marepuala
CONPOBOXKAAETCS MIOCTAHOBKOW BOIIPOCOB M AUCKYCCUEHN B IOMCKAX OTBETOB HA 3TU BOIPOCHI.

[Tpu nmpoBeneHNH MPAKTUYECKUX 3aHATHH UCIIONB3yeTcs paboTa B KOMaHae U MeToAs! |
T.

JIaGopatopHbie paboTHl MPOBOIATCS Ha YHHBEpCaJbHOM JabopaTopHOM cTeHae. Ilpu
3TOM (POPMHUPYIOTCSI HABBIKH COOPKU U Pa30OPKHU cXeM, pabOoThl ¢ U3MEPUTENBLHOM anmaparypou,
OLICHKM pe3ynabTaToB u3MepeHuid. I[lo pesympTaraM BBIIOJHEHHOW J1a0OpaTOpHOW pabOTHI
MPOBOASTCS. HEOOXOIMMBIE PACUEThI, CTPOSITCS TPadUKH U JeNIal0TCS BBIBOIBL.

CamocrosiTenbHast pad0oTa CTUMYJIUPYET CTYAEHTOB B IIPOLIECCE MTOATOTOBKU JIOMAIIHUX
3alaHui, TIPU PELICHHUU 33Ja4 U BOIPOCOB KYPCOBOIO IMPOECKTUPOBAHUS HA MIPAKTUYECKUX
3aHTHSIX, IPU IOJITOTOBKE K KOHTPOJIbHBIM pab0TaM U UTOIOBOI aTTECTALIUU.

6 YueOHO-MeTOAUUECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00yYa0IIMXCS
[TpexncraBneno B mpuioxenun 1.

7 OueHOYHBIE CPeACTBA /1Jisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMN
[IpencraBneHbl B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecredeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Enudanos, A. Il. Dnekrpuyeckue mammubl : yuyeOHuk / A. I1. Enudanos, I'. A.
EmudanoB. — Canxrt-Iletepoypr : Jlanp, 2021. — 300 c. — ISBN 978-5-8114-2637-9. —
Tekcr: onekrtpouusiii //  Jlamb ©  snekTpoHHO-OMOnmoreuHas cuctema. —  URL:
https://e.lanbook.com/book/167448 (mata oOpamienus:: 14.05.2021). — Pexxum moctyma: s
aBTOPU3. N10JIb30BATEIEH.

2. NBanoB-Cmonenckuit A.B., Dnexrtpuueckue Mmammubel. B naByx Tomax. Tom 1
[DnexTpoHHBIH pecypc]: yueOHuk s By30B. / iBanoB-Cmonenckuii A.B. - M. : U3aarenbckuii
IOM MD5U, 2017. - ISBN 978-5-383-01222-2 - Pexxum J0CTyna:
http://www.studentlibrary.ru/book/ISBN9785383012222.html

0) lonoJiHMTE ILHASA JIUTEpaTypa:

1. EnudanoB A.Il. Dnexrpuyeckre MammHbl [DnekTpoHHbIH pecypc]: Yueonuk. CIIO :
UznarensctBo «Jlaub», 2006.- 272 c.: uin.- Pexxum goctyna: http: //e.lan book.com /view/ book
/591/- 3arn. c akpana.- isbn 5g- 8114- 0669- X.

2. CepebpsikoB A.C., TpanchopmaTopbl [DiekTpoHHBIH pecypc]: y4eb. mocobue /
CepebpsikoB A.C. - M. : Uznatensckuii nom MOU, 2019. - ISBN 978-5-383-01243- - Pexum
noctyna: http://www.studentlibrary.ru/book/ISBN9785383012437.html

3. TopoxoB B.JI. Pacuer acuuxponsbix nsurareneid. [Tekcr]: ydueOHOe mocobue /
B.JI.'opoxoB, U.A . SAxkumoB; MI'TY. — MarauTtoropck, 2014 —92 c.



B) MeToau4eckne yKazaHus:

Astopsbl: C.A. Jluabkos, E.fl. OMenbpueHko

YHUBepcalbHBINA Y4eOHbII 1a00paTOPHBIA CTEH/I 0 UCCIICIOBAHUIO
AJIEKTPOIIPUBOIOB ITOCTOSIHHOTO U IIEPEMEHHOT0 ToKa: MeTtoandeckue
yKa3aHUs K TaOOpaTOpHBIM paboTaM Mo AUCHHUILTHHE «DIEKTPUICCKUI
npuBo» 1Jis cTyaeHToB HanpasiieHust 140400 «DnekTposHepreTuka u
snekTporexHukay. Marauroropck: ®I'6OY BITO «MI'TY», 2014. 29 c.

r) [Iporpammuoe odecnneuenne u UHTEepHET-pecypcehl:

IIporpammHoe o0ecnneuenmne

HaumenoBanue o

o Ne norosopa CpOoK JIeHCTBYSI JINIICH3UH
MS Office 2007 |, 135 o1 17.09.2007 SeccpouHo
Professional
7Zip CBOOOJTHO 0EeCCPOYHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHbIE CIPABOYHbIE CUCTEMbI

Hassanue xypca

CchUika

9J‘IeKTpOHHa$I 6a3a HepI/IO,I[I/IHeCKI/IX
n3naauii East View Information Services,

https://dlib.eastview.com/

HanmmonanpHas
MH()OPMAMOHHO-aHATUTHICCKAS
cucteMa — Poccuiickuii HHAEKC HAYIHOTO

URL.: https://elibrary.ru/project_risc.asp

[TouckoBas cucrema Akagemus Google
(Google Scholar)

URL.: https://scholar.google.ru/

Nudopmanmonnas cucrema - EguHoe
OKHO JOCTyIIa K HH(pOpMaIMOHHBIM

URL.: http://window.edu.ru/

denepanpHOE roCyJapCTBEHHOE
OromxeTHOE yupexaeHue «DenepanbHblIit
HUHCTUTYT MIPOMBINLICHHOMN

URL.: http://www1.fips.ru/

DONEeKTpOHHbIE  pecypchl  OMOINOTEKU

MI'TY um. I'.'1. HocoBa

https://magtu.informsystema.ru/Marc.html?locale=ru

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecreyeHne TUCIUTILIHHBI (MOLYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecIeueHUe AUCHUIUINHBI BKITIOUAET:

VY4aeOHass ayauTOpHs Ui TPOBENCHHS 3aHATUH JIEKIIMOHHOTO THIAa MynbTHUMEIUiHBIC
Cpe/CTBa XpaHEeHUsl, IIepe/laun U IpeicTaBIeHus HHpOopMaluu

Jlaboparopus JIEKTPUIECKUX MAIIWH, ayd. 227 DIeKTPUIeCKHE MAIIMHBI [IOCTOSTHHOTO H
NEPEMEHHOT0 TOKOB; Y HUBEpCaIbHbIE JIAOOPATOPHBIE CTEH b — 4 IIT.

[Tomenienune aysi caMOCTOSTENTHHON paboTh! [lepconanbHbIe KOMIIBIOTEPHI € TakeToM MS
Office, BbIxo70M B IHTEpHET U C IOCTYIIOM B JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO

Cpelly YHUBEpPCUTETA




Ipunoxenune 1 «Y4eOHO-METOAMUECKOE 00ECTICUCHUE CAMOCTOSATEIBLHON pabOThI
00yJaroIuXCsi»

[To nucnumuinHe «QIEKTPUYECKUE MALIUHBD) IPEAYCMOTPEHA ayJUTOPHAsl U BHEAYAUTOPHAs
caMOCTOsTeNIbHas paboTa 00y4JaroIMXCs.

AynuropHas camMOCTOSITeNIbHAsl padoTa CTYAEHTOB Ha MPAKTUYECKUX 3aHATUAX OCYILIECTBISIETCA
II0Jl KOHTPOJIEM IPENOJABaTelsd B BUJIE PEIICHUS 3aa4 U BBINOJIHEHUS YIPAKHEHUH, KOTOPbIE
OIIpEECIIAET IPENOAaBaTeNb s CTYACHTA.

BueaynutopHas camocTosiTenbHas paboTa CTYACHTOB OCYIIECTBISIETCS B BHJE UTEHUS C
npopabOTKOM  Marepuaina, BBIIOJHEHHS pPAcdye€TOB KypCOBOTO IPOEKTa, O(POPMIICHHS
71a00paTOpHBIX PabOT ¢ KOHCYIBTAIUSIMU MPEIo1aBaTesl.

AynuTopHas KOHTPOJbHAs paboTa MpencTaBiseT coO00i pyOeKHBIH KOHTPOJb MO M3Y4aeMbIM
T€MaM JUCUUIUIMHBI U MPOXOIUT B BHJIE TECTHMPOBAHUS C IPOBEIEHHEM COOECeAOBaHHUM IO
OTZIEJIBHBIM BOIIPOCAM TE€CTOBBIX 3a4ad.

IIpumepHOe conep:KaHNe TECTOB:

Ha3nauenue kakoii u3 KOHCTPYKTUBHBIX yacTeil MAIIMHBI MOCTOSIHHOTO TOKA
CMECIIAHHOTO B036y)l()]el{l/lﬂ YKa3aHo HE MOJHOCTbIO?

1). O6MoTKa BO30YKICHHS CO3/Ia€T OCHOBHOW MarHUTHBIHN ITOTOK.
2). JlonoTHUTEBHBIE MTOTFOCA MPEAHA3HAYCHBI JIJIS YITYUIICHUS KOMMYTAIIHH.

3). C noMoIip10 KOJUIEKTOpa M MIETOK BPAIAIOIIasiCsi 0OMOTKA SIKOPSI COSUHSAETCS C
BHEIIIHEHN CETHIO.

4) ﬂpMO - 4aCTb MAarouToOIIpoBoOaAa, o0 KOTOPOMY 3aMbIKACTCA OCHOBHOH MaFHHTHLIﬁ,
IIOTOK M ITIOTOK ,Z[O63BO‘-IHLIX ITOJIFOCOB.

Kakoe u3 npuBeieHHBIX HUKE BBIPasKeHUH /151 TEHEPATOPA OCTOSIHHOIO TOKA
3aMHCAHO NPABUJIbHO?

1).U=Esa+IaRsa
2. M=x® o
3). AP = la Ra- motepu B 0OMOTKE SIKOPA.

4). APB =Is* R - MOTepU B 0OOMOTKE BO30YKIEHUSI.

C kakoii neJIbI0 NP MyCcKe IBUTraTe s MapajjieJbHOT0 BO30Y:KIeHUsI CONPOTHUBJIEHHE
peoctata B ey 00MOTKH BO30Y:KIeHHUs] YCTAHABJIUBAKT MUHUMAJIbHBIM?

1). Jlns yMeHbLIEeHHs ITyCKOBOTO TOKA.
2). [lns yBenu4eHusl MycKOBOTO TOKa.
3). 1ns yMeHbLIeHHs ITyCKOBOTO MOMEHTA.

4). 151 yBenmn4ueHus MMyCKOBOT'O MOMEHTA.




Yro npousoiaer, ecjiv ABUraTe/b MoCjae10BaTeJIbHOI0 BO30Y KIeHU S
NMOJAKJIIOYUTH K ceTH 0e3 HArpy3Kku?

1). JIBuraTenp HE 3aITyCTUTCS.
2). OOMOTKa SIKOPS MeperpeeTcs.
3). Bei3biBaeT HEOrpaHMUEHHOE BO3PACTAHUE CKOPOCTHU

4).00MOTKa BO30YKICHUS ITEPErpeeTCs.

Jist kKako# 1eJii TeHepaTopbl MOCTOSIHHOT0 TOKA ¢ CAMOBO30Y:KIeHHeM
(reHepaTopbl CMEIAHHOTO BO30Y:KIeHHs) UMEIOT JiBe 00MOTKH BO30Y KIeHMS:
napauieJibHYIO0 U MO0CJIeI0BATEIbHYI0?

1). st ymydiieHuss KOMMYTaIldd.
2). Jlns yMeHbIIEHUS U3MEHEHUS HAMPSHKEHUS IPU U3MEHEHUH HAarpy3KH
3). lns yBenu4eHrs MarHUTHOTO TIOTOKA B PEKUME XOJIOCTOTO XO/1a.

4). Jlnst ynydiieHus ycioBuil caMoBO30YX/I€HUS TeHepaTopa.

Kakas XApPaKTEPUCTUKA COOTBETCTBYET paﬁoTe ABUIaTe/Id NOCTOAHHOIO TOKa
HE3aBUCHMOI'0 B036y)KI[eHI/IH nmpu 0C¢JIa0JJ€HMH MArHUTHOIO NMOTOKA?

N0
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1). Xapakrepuctuka 1. 2). XapakTepucTuka 2.

3). Xapakrepuctuka 3. 4). Xapaktepuctuka 4.




Kakas xapakTepucTHKAa NPUHALJIEKUT IBUTaTE/I0 OCTOSIHHOTO TOKA, CMEIIAHHOT 0
BO30YKIeHus?

! i)
I 2
\ 3
4 ¥
H\
M
0
1). Xapakrepucruka 1. 2). XapakTepucTuka 2.
3). XapakrepucTtuka 3. 4). Xapakrepucruka 4.
8 Kakoe ypaBHeHHe cOOTBeTCTBYeT padoTe 3JIeKTPUYeCKOii MAIIMHbI B
reHepaTOPHOM pexume?
1) U=xdo - Es
2) U= k®do + IaRsa
3) IsRas=Es+U
4) U= k®o - IsRa
Kakyio MmomHoCTDh (MpUOIN3NTENBbHO) NOTPeOIsieT U3 ceTH ABUraTe/lb
NMOCTOSIHHOI'0 TOKA, €CJIM MOMEHT Ha BaJy aBurarens pased M = 300/x Hwm,
HanpskeHue nuramwiei cern 220 B, ckopocts Bpamenusi pasaa 1000 06/mMun, a knjg
9 cocraBJjsier 1 = 95%.
1). 8,5 kBr. 2). 10,5 kBT. 3). 11,5 xBr. 4). 15,5 kBr.
Kakoe ypaBHeHHMe cOOTBeTCTBYeT padoTe JJIEKTPUYECKOH MAIIMHbI B
10 ABHUIaTeJbHOM pexume?

1) U=x®dw — Es
2) U= x®o + IaRs
3) IsRs=Es+U
4) U= k®o - IaRs




Bri0epuTe npaBubHOE onpeae/ieHHe HA3HAYEHNSI KOMIIEHCAMOHHOH 00MOTKH

1114 (KO) MamuHbI OCTOSIHHOTO TOKA.

1) KO pa3mernieHa Ha TJIaBHBIX IIOJIFOCAX MAIIUHBI U CIYXKUT JUISl YIYYLICHUS
YCIIOBUM KOMMYTALIMH.

2) KO pasmemaercst Ha J0OaBOYHBIX TOIOCAX MAIIMHBI U CIY)XXUT U1l YCTPAHCHHUS
peaKIMK SIKOPSI MAIlIMHBI.

3) KO pa3mernaercs B a3ax OCHOBHBIX [TOJFOCOB MAIIIMHBI U CITY>KUT JUTS YCTPAHCHHSI
peakLyu IKOPsI MaIIVHBbI.

4) KO pa3melnieHa B ma3ax [VIaBHBIX TOJIOCOB MAIIMHBI M CIYXKHT JJsi OOpbOBI ¢
HCKa)XCHHUEM I10J151 MAIIUHBI OT PEAKIUU SKOPSI U CHUXKEHUS HANIPSIKEHUS MEXKIY
KOJUIEKTOPHBIMU IJIACTUHAMH.

3

[py KaKoM cxeMe MUTAHUS 0OMOTKH BO30YxK/IeHHs 00ecIedyuBaeTcss MAKCUMAJIbHAasI
eperpy3o4Hasi CioCOOHOCTH ABUTaTeJIsl MIOCTOAHHOIO TOKA?

1) Ilpu napaiieasHOM BO30YKICHHU.

2) Tlpu He3aBUCUMOM BO30YXICHUU.

3) Ilpu mocnemoBaTeIbHOM BO30YKICHUH.
4) Tlpu cMeIaHHOM BO30YKICHHU.

IIpnioxenne 2 «OneHoYHbIE CPEACTBA 1A NPOBEACHUSA MPOMEKYTOYHOMH ATTECTALMI

a) Ilnannpyembie pe3y1bTaThl 00y4eHUs] H OLCHOYHBIE CPEACTBA [JIsl IPOBEACHHUSA
NPOMEKYTOYHOM aTTeCTALMH:

Hunukaro
Kon P
JIOCTIDKEH
WHOIUKA OueHouHbIE CpeICcTBa
nst
TOpa
KOMIIETEH
105078

OIIK -4: Crioco6eH ncnoab30BaTh METO/IbI aHAIM3a U MOACITMPOBAHNUS AIEKTPUIECKUX LIEneH U
AIIEKTPUYECKUX MAIINH




HNuanukaro

Kon P
JOCTHKEH
UH/IMKA OueHouHBIE CpeACTBa
Topa i
KOMIIETEH
U1
OIIK-4 1. [nd snexTpuyecKoil Lenu, coaepxkallei uiaeaau3upoBaHHbIe
1 anemenTsl R,L,C 3anucare nuddepeHiuanpabie ypaBHEHUS
AIIEKTPUYECKOTO COCTOSHUSI.
2. Pemmuts 3apannyto cucremy nud@epeHIaIbHBIX YpaBHCHUHA
KJIACCUYECKUM METOOM.
3. duddepennmanbable ypaBHEHHs 3JIEKTPUUECKOTO COCTOSIHUSA LU
MPEJICTAaBUTh B ONEepaToOpHOU (hopme.
4. ]l 35eKTpUUYecKOr ey NePEeMEHHOI0 TOKa 3alucaTh ypaBHEHUS
B KOMILJIEKCHOM (popMme.
5. Ilo 3HayeHMAM BeIIECTBEHHON U MHMMO YacTH KOMILJIEKCHOTO
YHCIIa ONPEACIUTh aMILTUTYAY U (Da3y KOMIUIEKCHOTO YHUCIIA.
6. Jlns cxembl 3aMeIleHHs] JBUTaTelIs IOCTOSIHHOTO TOKa 3alucaTh
Crnocoben YPABHEHUE DJIEKTPUYECKOTO COCTOSHMUS AKOPHOM IETH U LETH
OLICHMBATb BO30YXKICHHUS.
napameTrp 7. TlpuBecT KpaTKOe OMHMCAHHUE MPUHIUIA PAOOTHI MAIIUHBI
BbI HOCTOSIHHOT'O TOKa B FEHEPATOPHOM U JIBUT'aTEIbHOM PEKUMaX.
HOPMATTBH 8. 3amumcarh ypaBHEHHS Ul SKOPHOM LEMH F€HEPATOpa MOCTOSHHOT'O
X TOKA.
. 9. IlpuBenuTe OCHOBHBIE XapaKTEPUCTHKU IeHEPATOPa MOCTOSTHHOTO
ABAPUIHEL TOKa IPH Pa3InYHbIX CIOCO0axX BO30YKICHHUS.
X 10. 3anucarp ypaBHEHHUs IS SIKOPHOU IIETIN JABUTATENIS IOCTOSTHHOTO
PEKUMOB TOKAa.
JEKTpUYE 11. /Ins ueneit nepBUYHON U BTOPUYHON 0OMOTOK TpaHc(opmaropa
CKUX 3amucarh ypaBHEHHUs. SJIEKTPUYECKOI0 COCTOSHUS C
Hemeit u UCTIOJIF30BAaHUEM CHUMBOJIMYECKOTO METO/Ia pacueTa Heme.
CHUHYCOUJAIBHOTO TOKA (METOJIOM KOMIUIEKCHBIX aMIUIUTYN).
MATHHIH © 12. TlpuBeauTe KpaTKOe ONMMCAHUE MIPUHIINATIA PAOOTH ACHHXPOHHOTO
UCMOJIb30B JBHTaTelIs.
aHHEM 13. lnst craTOpHOM M POTOPHOH 11eTiei aCHHXPOHHOTO JABUTATEIS
METOIOB 3amucarh ypaBHEHHUS. JIEKTPOMArHUTHOTO COCTOSIHUSA B
aHaIM3a 1 KOMILIEKCHOU (popMme.
MOJIENHPO 14. Tns ogHodazHOro 1ByX0OMOTOYHOTO TpaHc(hopmaTopa MoCTPOUTh
O BEKTOPHYIO JHArpaMmy.
15. IlpuBecTu cxeMy 3aMelleHus TpaHchopmaropa.
16. IpuBecTr cxeMy 3aMeIIeHHUs ACHHXPOHHOTO JIBUTATEIIS.
17. IlpuBecTH ypaBHEHHsI CKOPOCTHOM U MEXaHHMUECKOU
XapaKTEPUCTHKH.
18. 3anucarp ypaBHeHHs OajlaHCa MOIHOCTH JBUTaTeNs TOCTOSHHOTO
TOKA.
19. 3anucarp ypaBHeHHe OanaHca MOIIHOCTH aCHHXPOHHOTO
JIBUTATEIIS.
20. ITocTpouTh MEXaHUYECKHE XaPAKTEPUCTUKU JBUTATEIS
MOCTOSTHHOTO TOKa.
21. TTocTpouTh MEXaHUYECKHE XAPAKTEPUCTUKH ACHHXPOHHOTO
JIBUTATEIIS.
22. IlpuBeauTe KpaTKoe ONMMCAHWE KOHCTPYKIIMHM U IPUHIUIIA PAOOTHI
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CHHXPOHHOM MAILIMHBI.
23. IIpuBecTH yriioBbI€ XapaKTEPUCTUKU CUHXPOHHOM MalINHbI.
24. TIpuBecTH OCHOBHBIC XapaKTEPUCTHKN CHHXPOHHOTO TeHepaTopa.
25. Pabota HaJ TecTaMu 10 OCHOBHBIM TéMaM Kypca (MallinHbI
MOCTOSTHHOTO TOKa, TPaHC(HOPMATOPhI, ACHHXPOHHEIC IBUTATEIH,
CUHXPOHHBIE MAILIUHBI).
3HaTh: YCTPOMCTBO, MPUHLUII ACHCTBUS U OCHOBHBIE XapaKTEPUCTHKHU

SJICKTPUYCCKUX MAlllH. MGTOI[I)I N CXEMBI JJId OIPCACIICHUS PA3JIMYHBIX
napaMeTpoOB JICKTPUUCCKHUX MAIIIWH. Bmmsune n3mMenenns Pa3INIHBIX
napaMeTpOB Ha XAPAKTCPUCTHUKHU IJICKTPUICCKUX MallIH

KypcoBoii mpoekt: «Pacyer xapakTepucTHK TpaHC(HOPMATOPOB H
ANEKTPUYECKUX JIBUTATEICH»

[TpoBoasTCS pacueTbl XapaKTEpPUCTUK TPAHCPOPMATOPOB U JABUraTesIeH
10 NMaCHOPTHBIM JaHHBIM. OOy4aromuecs AEMOHCTPUPYIOT METOAUKHI
IIPOBEJICHUS PacYE€TOB U OLIEHKU BIUSHUS PA3JIMYHBIX 1APAMETPOB HA
OKCIUTyaTaI[MOHHBIEC XapaKTEPUCTUKH JIBUTATEJICH U TpaHC(HOPMaTOPOB.

[Tpumep Nel: PacueT xapakTepUCTUK JBUTaTeds NOCTOSIHHOTO TOKa

I[BI/IF&TGJ'IB MNOCTOAHHOI'O TOKAa NapajICJIbHOTIO
B036Y)KI[€HI/15[ HUMECT CICAYIOIMUEC NTaHHBIC.

HOM U HOM I HOM nHO}l'l Rﬂu Rog 77
Howmep
BapuaHTa
kBT B A O0/MuH OMm OMm %
rne P, - HOMHHaNbHas MOITHOCTb JABUTATENS;
U, , - HOMHHaJIbHOE HallPsSKEHUE;

I - HOMUHAJIbHBIHN TOK, TOTPEeOIsSEMBIN U3 CETH;

HOM

n - HOMHHAaJIbHAaA 4aCTOTa BpalllCHUSA,

HOM

Rﬂu - COIIPpOTUBJICHHUC 00MOTOK AKOpsA W HOIMOJHHUTCIBbHBIX

nontocoB nipu 20°C;

R - CONPOTHUBJIEHHE 0OMOTKHU BO30yxaeHus mpu 20°C.

06

IIo maHHBIM CBOETO BapuaHTa, B34TbIM U3 Tabm.1 IMPUIIOKCHUA,
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HEO0OXOMMO BBIITOJTHUTH CIICIYIOIIEE.

1. HayepTuTh DIIEKTPUYECKYIO CXEMYy BKJIIOYCHHS JIBUTATEIs
napajuieIbHOTO BO30YKIICHUS M yKa3aTh Ha HEW TOK SIKOPS U TOK
BO30YKJICHHSL.

2. OmpenenuTs HOMUHAIBHBIN TOK BO30YX/ICHUS 1 HOMHUHATBHBINA TOK
SIKOPSL.

3. OmpenenuTs HOMHUHAJIBHBII MOMEHT Ha BaJy JIBUTATEJIsl.

4.. Paccuutath W moOCTpouTh Ha oAHOM rpaduke o= f(M)

CCTCCTBCHHYIO U TPU UCKYCCTBCHHBIC MCXAHNYCCKUC XaPAKTCPUCTUKH

4.1.1lpu CONpPOTUBICHUU PETYIUPOBOYHOIO pPEOCTaTa B LEMNU SKOPS
R,=5R,, U=U, &=

1 HoMm "

4.2 .1lpu noHmwxeHHOM Hanpsbkenuu Ha skope U =06U, , R, =0,
@ = @HOM

4.3 .1lpu ocnabneHHomM MarHuTHOM mnoroke ® =080, , U=U _
R, =0

5. OnpenenuTs MNPOLIEHTHOE W3MEHEHUE CKOPOCTH BpAaIlCHUs s
KaX/10}1 XapaKTepUCTUKH U AUAINA30H PETYIUPOBAHUS IPU

M = M HOM
6. PaccunTaTh CONPOTUBIICHUE ITYCKOBOTO PEOCTATa MPH MyCKe
JIBUTATENS C I}W,K =21,

7. OnpenenuTh TOK SKOPs, KOTOPBIA ObUT Obl MPU HENOCPEACTBEHHOM
BKJIIOUEHUU JBUTaTeNsl B CETh, €r0 KPAaTHOCTb 10 OTHOUIEHHIO K
HOMHMHAJIBHOMY 3HAUEHUI0 U CHEJNaTh BBIBOABI JJII BO3MOXHOCTHU
MPAaKTUYECKOr0 MPUMEHEHUS IaHHOTO CIIoco0a MmycKa.

8 . OnpenenuTh BEIUYUHY CONPOTHUBICHUS JUHAMUYECKOTO TOPMOMKEHHS
R,, mpu TopMo3HOM Toke sikopst I, =151 . TopmosHoMy pexumy

ngm
MPEAUIECTBYET PEXUM JIBUTaTelsl C HOMUHAIBHOW HAarpy3kom wu
HOMHHAJIbHON 4aCTOTOM BpallleHUs.

9.OmnpenenuTh MOJIHBIC MOTEPU MOIIHOCTH B JIBUTAaTeNle MpH padoTe B
HOMHUHAJIBHOM PEXHUME.

10.HUccnenosarp, kak uzMensierca KIIJ| nBurarens, paboratomiero npu
HOMHUHAJIBHOM Harpy3ske, Ha pEOCTaTHOM XapaKTEpUCTHUKE, TpH
noHmxeHHoM Ha 40% HanpspkeHuH, ocnabieHHoM Ha 20% MarHUTHOM
MMOTOKE B CpaBHEHHWHM C HOMUHaJIbHBIM 3HaueHwem KIIJ[, yka3zaHHbIM B
[aCIOpTE JIBUTATENs

11.0Onpenenuth NOJHBIE NOTEPH MOIIHOCTH B JIBUraTelie Nmpu paboTe B
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HOMUHAJILHOM PEKUME.

12 .UccnenoBats, kak u3mensercs KIIJ[ nsurarens, paboTaromiero mnpu
HOMUHAJIBHOM Harpy3ke, Ha pPEOCTATHOM XapaKTEPUCTUKE, IpHU
noHmwxkeHHoM Ha 40% HanpsikeHuu, ocaadbaeHHoM Ha 20% MarHUTHOM
MOTOKE B CPABHEHHH ¢ HOMHHaJIbHBIM 3HaueHueMm KII/I, ykazaHHbIM B
MacropTe JBUraTes

[Tpumep Ne2.: Pacyer xapakTepucTuk Tpanchopmaropa

Tpexdaznblii TpaHchOpMaATOP UMEET CIEIYIOIIHE

JTaHHBIE.
HOMep THH S HOM PO PK
BapuaHTa | TpaHchopMaTopa | xBA vou | Yoon | kBm | kBm

KB KB

rae S, - HOMHHalIbHas MOLIHOCTb TpaHC(HOPMaTopa;

U,,, - HOMHHAIbHOE JIMHEHHOE HAPsKEHUE IEPBUYHOMN
OOMOTKH;

U,,,, - HOMUHAJIbHOE JIMHEHHOE HaNpsHKEHHE BTOPUYHON
0OMOTKH;

P, - MOIIHOCTH OTEPH XOIOCTOrO XO/a;

P -MomrHOCTh NOTEPH KOPOTKOTO 3aMBIKAHUS;
U, - HampsbkeHHE KOPOTKOrO 3aMbIKaHUS B IPOLIEHTax

OTHOCHUTEIBHO (ha3HOTO HaIpsDKCHHUA  [IEPBUYHOU
0OMOTKH;

| - TOK X0JIOCTOTO XO/a B IPOIEHTaX OT HOMUHAIBHOTO (ha3HOTO

K

TOKa MEePBUYHOM, OOMOTKH.

IIo maHHBIM CBOErO BapuaHTa, B3ATbBIM H3 Tabm.1 IMPUITOKCHUA
METOAHUYCCKOTO HOCO6I/ISI, HCO6XOI[I/IMO BBITIOJIHUTH CJIICAYHOIICEC

1. HayepTuTh  DJIEKTPUUECKYIO CXEMY COEIMHEHHs OOMOTOK
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TpaHcdopMmaTopa, ykazaTh Ha Hell IMHEHHbIE U (ha3HbIe HAIPSHKCHUS
" TOKH, IPUBCCTHU COOTHOLICHHUA MCKAY HUMMU.
2 . Onpenenurs:

2.1. HomunanbHble (a3Hble HaNpsDKEHHS NEPBUYHOM M BTOPUYHOM
0OMOTOK.

2.2. KoaddunueHnt tpanchopmaru.

2.3. HomunanbHble TUHEWHBIEC U (a3HbIC TOKU MEPBUYHON U
BTOPUYHOI 0OMOTOK,

2.4. N3menenne HanpsokeHHsI AU, Ha 3aXHMax BTOPHUYHOH OOMOTKH

TpaHcopmaTopa Ipu Harpy3kax, paBHbIX:

= 0; 0,2; 0,4;. 0,6; 0,8; 1,0 u COS P2=0,8. [TocTpouTh BHEIIHIOKO
XapaKTepUCTHUKY TpaHchopmaropa.

2.5. KoapunmenT monesnoro aeiicteus 1 TpanchopmaTopa nmpu
aKTUBHO-UHYKTUBHOM Harpy3ke ¢ COS ¢, = 0,8 u mpu Harpyskax,
paBubix: B =0; 0,05;0,1; 0,2; 0,4; 0,6; 0,8; 1,0, I[Toctpouth

XapaKTepuCTUKy 1 = F(5)

2.6. Harpysky, npu kotopoii KI1J] Tpanchopmaropa nmeet Harnbobiee
3HaueHue, u 3To 3HaueHue KIIJI,

IMTonyaennsie 3nauenust KI1/{, msmenenus vanpsoxkenuss AU, n

HANPSDKEHUS Ha 32)KMMaxX BTOPUIHONH OOMOTKH TpaHCpopMaTopa cleayeT
CBECTHU B TAOJUILY.

n AU, U,

% kB kB

OObsicHUTE, BO3MOXKHO JHM MPUCOECIUHEHHE K 3a)KMMaM BTOPHUYHOMN
00MOTKH 3a71aHHOTO BaM TpaHchopmaTopa HECUMMETPUIHON HATPY3KH?

4. O0bsicHuTe cMbIca oHATHA "I'pynna coeJuHeHus] 0OMOTOK" U €ro
yclIoBHOE 0003HaueHue B Bamewm Bapuanre.

HccnegoBaTenbckas 4acTh

5. BoIACHUTH BIHMSTHUE U3MEHEHHS YHCIIa BUTKOB TIEPBUYHON OOMOTKH
MOHWXKAIOIIEro TpaHchopmaTopa Mpu HEM3MEHHOM TIEPBUIHOM

Hanpspkeann U, Ha xos¢ddunnenTt Tpanchopmanuu N 1 HaNpsHKEHHUE
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U, Ha3axumax Bropuunoit oOMOTKH.

6.MccnenoBaTh BIUSHUE XapaKTepa Harpy3KH MmoTpedureneid Ha

U3MEHEHHE BTOPUUYHOIO HaNpsKEeHUs TpaHcopmaTtopa rpu Cos @, = |

(axTuBHas Harpy3ka) 1 COS¢, = 0,6 (aKTHBHO-UHIYKTHUBHAs HAarpy3kKa).

ITo IMOJIYYCHHBIM PE3YyJIbTaTaM IIOCTPOUTH BHEIIHUEC XapPaAKTEPHUCTUKN

Ha OJTHOM rpaduKe ¢ XapaKTepUCTUKOW, COOTBETCTBYIOIIEH COS¢, =0,8.

7. BBIHCHI/ITL, KaK UBMCHATCA BTOPUYIHOC HAIIPSKCHUC U , U TOK
XO0JIOCTOI'O Xo0Ja | o » €CJIHM IICPBUYHYIO O6MOTKy TpaHC(I)opMaTopa BMCCTO

"TpeyroibHUKa" COeIMHUTH "3Be3101" (iU BMECTO" 3Be3/Ibl" B
"TpeyroiabHUK”)?

ITpumep Ne3.: Tema. Pacyer u ucciieopanue XxapakTepUuCcTHK

ACMHXPOHHOI'O ABHUI'aTCJIA.

Tpexda3Hblii aCHHXPOHHBIM JABHUraTelb C KOPOTKO3aMKHYTHIM
pOTOpOM,  MACMOPTHBIMH  JAHHBIMHU, TPUBEJEHHBIMM B  TabOm.3,
MOAKITIOYAeTCs K Tpex(a3HOW CETH MEePEMEHHOTO TOKa C JIMHEWHBIM
HarnpsbkeHueM 220 B nna HeweTHsix BapuaHToB M 380 B st ueTHBIX
BapUaHTOB, yacToToi 50 I'm.

U PHO.V n
H HOM HOM
oM M| €050, | / M / M /
BapuaH | : : I o M o, M o,
<B 00/M
Ta B ) .

rae U, ., - HOMHHAJIBHOE HANPsKEHHE;
P,, - HOMHHaJIbHas MOUIHOCTb Ha Bally JIBUTATEls;
N, -HOMHMHAaJIbHAs YaCTOTA BPALICHHUS;

7,0, - HOMHHAIBHBIN K03(duuuenT noneznoro aercraus (KI1I);
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COS @, - HOMHHAIbHBINA KO3((GHULIUEHT MOIHOCTH;

I
" I - KpaTHOCTB IIYCKOBOI'O TOKaA,
HOM
M n .
M - KPaTHOCTD ITYCKOBOI'O MOMCHTA,
HOM

M
M M - KpaTHOCTb MAKCUMAJIbHOI'O MOMCHTA.
HOM

ITo MMacCIIOPTHBIM AAHHBIM ABUTATCIIA OJIA Bamero BapuaHTa
BBITTIOJTHHUTD CJICAYIOLICE.

1. HauepTutb 31€KTPUUYECKYIO CXEMY BKJIIOUEHUS OOMOTKHU CTaTOpa
ACMHXPOHHOTO JIBUTaTelIsl COOTBETCTBEHHO JTMHEHHOMY
HaIlpsDKEHUIO Bamero BapuaHra.

2. Onpenenuts:

2.1 .AKTHUBHYIO, P€aKTUBHYIO U MOJIHYIO MOIIIHOCTH, IOTpeOIIsieMble
JBUTATEJIEM U3, CETH IIPY HOMUHAIBHOM PEKUME.

2 .2 . HoMuHaJIbHBIN U ITYCKOBOM TOKH; HOMUHAJIbHBIN, TyCKOBOU U
MaKCUMaJbHbIi MOMEHTHI JABUTATEIIA.

2 .3 .YacToTy BpalieH1s1 MAarHUTHOTO MOJISI CTaTOPa, HOMUHAIBHOE U
KPUTHYECKOE CKOJIbKEHUE.

2.4. ITonHble MOTEPU MOIIHOCTH B IBUraTelle P HOMUHAIILHOM
pexxuMe padoThI.

. PaccumnTaTp 1, IOCTpOUTH 3aBUCUMOCTB YaCTOTHI BPAILLIEHUsI POTOpa
JIBUraTess OT BEJIMYUHBI MEXaHUYECKOIO MOMEHTA, ITPUII0KEHHOTO
K €ro Baiy.

4 . Uccnenosarts 3aBUCUMOCTB 4acTOThl D/IC U TOKa, DJIEKTPUIECKUX

IIOTEPH B POTOPE OT CKOJIbIKEHHUS.
5. Cnenatb BBIBOABI 110 pe3yJbTaTaM BBIITOJIHEHHON paboThI.
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10.

11.

12.

13.

14.

HOSICHI/ITC Ha3HAUYCHUEC JOITOJIHUTCIBbHBIX ITOJIKOCOB U
KOMITCHCAITMOHHON OOMOTKH B KOHCTPYKIIMH MAIIMHBI TIOCTOSIHHOTO
TOKA.

[Tepeuncnute criocoObl OrpaHUYCHUS ITYCKOBOTO TOKA JIBUTATEIIS
IIOCTOSIHHOTO TOKa.

[Tepeuncnute criocoObI MycKa JBUTATENs TOCTOSHHOTO TOKA U
Ha30BUTC HCTaTUBHBIC SABJICHHUA, BOSHHUKAIOIIIHUEC B HyCKOBOM pe)KI/IMC.
[IpuBeauTe CXeMy MOIKIIOYCHHS ITYCKOBOTO YCTPONCTBA K IKOPHOM
IICIIN ABUTATCIIA ITOCTOSAHHOI'O TOKA HpI/I peOCTaTHOM HYCKe.

Urto Takoe peakius AKOPS U K KAKAM HEraTUBHBIM SIBIICHUSAM OHA
HpI/IBOIII/IT HpI/I 3KCHJIyaTaIII/II/I MalllnH IIOCTOAHHOT'O TOKa?

Kakumu ciocobamu yCTpaHSIOT BIMSIHUE PEAKIUH SIKOPS Ha
XapaKTepI/ICTI/IKI/I MAaAIIUHBI ITIOCTOSAHHOI'O TOKA U HpOLIGCCBI
KOMMYTAIIMU B IIETOYHO-KOJUIGKTOPHOM yCTpOicTBE?
[Tepeuncnute ycmoBus peaan3auy BO3SMOKHBIX TOPMO3HBIX
PEKMMOB JIBUTATEIS IOCTOSTHHOTO TOKA.

B KakoM TOPMO3HOM peXUME PEATH3YIOTCS YCIIOBUS PEKYIICpPaIiH
(BO3BpaTa PHEPruu OOPATHO B MHUTAIOIIYIO CETh?

CYHICCTByeT IBa BO3MOXXHBIX YCJ'IOBI/UI BO3HUKHOBCHUA
pEKynepaTUBHOTO TOpMOKeHHs. ONMUIINTE YCIOBUS, IPU KOTOPBIX
BO3MOXKHA pealTi3allus PEKyIepaTUBHOTO TOpMOokeHust. [TosicHuTe
rpaduyecKy Ha MPUMEpPE MOCTPOCHUSI MEXaHUUECKUX WIIN
CKOPOCTHBIX XapaKTePUCTUK JBHUTaTeNs (TI0Ka3aTh HA
XapaKTePUCTHKAX MPOILIECC Mepexo/ia dMEKTPOIBUTATENS U3
JIBUTATEIHLHOTO pab0vero pexuMa B pexKUM PEKyIepaTUBHOTO
(reHepaTopHOTO TOPMOKEHHS)

OHI/IIHI/ITG YCJ'IOBI/ISI peanmaul/m JUHAMHUYCCKOT'O TOpMO)KeHI/ISI
JBUTATENS OCTOSIHHOTO ToKa. [TokaxkuTe rpaduyuecku Ha mpUMepe
HOCTpOCHI/Ifl MEXAaHNYCCKHUX HUJIN CKOpOCTHBIX XapaKTepI/ICTI/IK
(mokazaTh Ha XapaKTePUCTHKAX MPoIlece mepexoia
3J'IeKTpOI[BI/IFaT€J'I$[ U3 IBUT'AaTCIBbHOT O pC)KI/IMa B pC)KI/IM
JTUHAMHYECKOTO TOPMOKEHUS)

OHI/IIHI/ITG YCJ'IOBI/ISI peanmaul/m TOpMO)KCHI/IFI HpOTI/IBOBKHIO‘-ICHI/IeM
JBUTATENS MOCTOSIHHOTO ToKa. [TokaxkuTe rpaduyuecku Ha mpUMepe
HOCTpOGHI/ISI MECXAaHNYCCKHUX NN CKOpOCTHBIX XapaKTepI/ICTI/IK
(mokazaTh Ha XapaKTePUCTHKAX MPOIlecC Mepexo/ia U3 IBUTraTeIbHOTO
paboyero pexxuma B peKUM TOPMOXKEHUSI TPOTUBOBKITIOUEHUS).
[Tepeuncnure ciocoObl peryaTupPOBaHUs CKOPOCTH BpPAIICHHS
JIBUTATEJS TIOCTOSIHHOTO TOKa. Ha rpadudeckux mpumepax
(MeXaHUYEeCKUX WM CKOPOCTHBIX XapaKTePUCTUKAX ) TIOSCHUTE
W3MEHEHHUS CKOPOCTH JIBUTATEIIS B TIPOIECCE PETYITHPOBAHUS

Urto Takoe IBYX30HHOE PETYINPOBAHUE CKOPOCTH JIBUTATEIS
MMOCTOSIHHOTO TOKa?

[Ipu KakuX YCIOBHUSAX MPOBOJISATCS UCTIBITAHUS
Tparchopmaropa: «OMBIT X0JIOCTOr0 XoAa» B «ONBIT KOPOTKOTO
3aMbIKaHus»? M3MepeHne Kakux BeINYrH IPU TOM OCYIIECTBISIOT
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16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

Y KaK TOJKITIOYAIOTCs U3MEPHUTEIbHbIE TPUOOPHI?

Kak onpenensitoTcst OCHOBHBIE HapaMETPhl CXEMbI 3aMEILIEHUS
TpaHncgopmaropa?

Uro Takoe rpymmna coeiuHeHus 00MOTOK Tpex(da3Horo
TpaHncopmaropa, Ha npumepe «1 1-rpynmna». Kak MoxHO
peain30BaTh Apyrue rpymnbl COETUHEHUS OOMOTOK.

VYcnoBus napamuiensHON paboThl TpaHchopMaToOpoB.

Buemnsist xapakrepuctuka Tpancgopmaropa. Kak Biusier xapakrep
Harpy3Ku BO BTOPHYHOM LIENIM HA BHELIHIOK XapaKTEPUCTHUKY.
KIIJI Tpanchopmaropa. Ilpusenute pacuetnyto hopMyiy u
xapakTepucTuky 3aBucuMocTy KII/[ oT BennuuHbI Harpy3ku BO
BTOPUYHOM.

[Tosicaute ycnoBus co3nanus B AJl KpyroBoro Bpalarouerocs
MAarHUTHOTO TOJIS.

Kaxk onpenensercs cKOpocTh BPAIEHUs] MATHATHOI'O TOJIS
acMHXpOHHOTrOo ABuratens. Kakue 3HaueHUs 3Ta BEJIMUMHA MOXKET
MMETh B IIPOMBILUICHHBIX JBUTATENSAX [IPU YACTOTE MUTAIOIIETO
Hanpspokenust 50 ' ?

UYT0 Takoe CKOJIbKEHNE B CHHXPOHHOM JIBUTATENIE U B KAKUX
npeenaax HaXOAUTCS 9Ta BEIMYMHA B PA3JIMYHBIX PEKUMaX pabOThI
A/l (B 1BUraTebHOM, FT€HEPATOPHOM, B PEKUME MPOTUBOBKIIOYEHUS
U JUHAMHYECKOTO TOPMOXKEHHUS).

[IpuBeanTe MEXaHUYECKYIO XapaKTEPUCTUKY (3aBUCUMOCTh
CKOPOCTH BpallleHHsI OT MOMEHTA Harpy3KH WM 3aBUCUMOCTD
MOMEHTA OT CKOJIbXeHHUs). [lokakuTe Ha XapaKTEepUCTUKE MOMEHT
KPUTUYECKHM, TyCKOBON MOMEHT, IPUMEPHOE 3HAYECHHE
HOMHHAJILHOTO MOMEHTA, pabouMii y4acTOK MEXaHUYECKOU
XapaKTePUCTUKH U Y4aCTOK HEYCTOMUUBON PabOTHI.

Kaxue HeraTuBHBIE SIBICHUS MPOSBISIOTCS NPU IPSIMOM ITyCKe
ACMHXPOHHOTO JIBUTATENS U KAKUMH CIIOCOOAMHU X MOXHO
yCTPaHUTh ?

[IpuBeauTe mpUMEpHI peanu3aluy pa3InyHbIX CIOCO0OB MycKa
ACUHXPOHHOTO JBUTATEIIA.

[IpuBenuTe NpUMephl peaTnu3aiy pa3IndHbIX CIIOCOO0B
peryaupoBaHusl CKOpoCTH BpameHus A/l

[IpuBenuTe MpuMepsl pealin3aluy Pa3InIHbIX CIOCOO0B peaTn3aliu
TOPMO3HBIX pexkuMoB AJl.

[IpuBenure MexaHnueckne XxapakTepucTuku AJl mpu yacTOTHOM
perynupoBanuu A/l.

Kakue 3aBucuMOoCTH MEXy MUTAIOIUM HAIPSYKEHUEM U €TI0
YaCTOTOM PeaIn30BaHbl B OCHOBHBIX 3aKOHAX YaCTOTHOTO
perynupoBanust A/l ?

Kaxk n3menuts Hanpasienue Bpamenus AJl.

Kak moBbICUTH YCTOMYMBOCTH pabOTHl CHHXPOHHOT'O JBUTATEIS IPU
W3MEHEHUH B IMIMPOKUX Ipeieax Harpy3Ku?

Kak peanuzyercst nutaHrue 0OMOTKH BO30YKJIEHHs] CHHXPOHHOM
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mamnabl? [IpuBennTe npumepsl.

33. TlpuBenute MEXaHHYECKYIO H YIJIOBYIO XapaKTEPUCTUKY
CHHXPOHHOT'O JIBUTATEJISL.

34. TlpuBenuTte NpUMepbl pean3alyy Pa3IHYHbIX CIIOCOOOB ITycKa
CHHXPOHHOTO JIBUTATEIIS.

35. CHHXPOHHBIN KOMIICHCATOP U €T0 XapaKTEePUCTUKH.

36. PaboTa Ha TECTOBBIMH MaTepualaMHi B paMKaX CaMOIOJTOTOBKH.

0) [Hopsinok nNpoBeeHUsI MPOMEKYTOYHOM ATTECTAIUM, TOKA3aTeJIH U KPUTEPUH
OlleHUBAHMS:

[IpomexyTouHas arrecTanusi MO MUCHUILUIMHE «DJIEKTPUUECKUE MAIIUHBD) JUIUTCA 2
CeMecTpa: BKIIOYAET TEOPETUYECKUE BOIPOCHI, IMO3BOJISIONIME OICHUTh YPOBEHb YCBOCHHS
00y4aromMMuUCs 3HaHUH, U TPaKTHYECKUE 3aJaHHsl, BBIBISIIONINE CTENeHb CHOPMUPOBAHHOCTH
YMEHHI U BIaJICHUH, B IEPBOM CEMECTpE MPOBOIUTCS B opMe 3aueTa, BTOPOii ceMecTp B hopme
HK3aMEHa.

Ioka3aTesiu 1 KpUTEPUM aTTeCTANNH (3a4eT):

N3ydenue yueOHON qUCIUILIMHBI «BBe/ieHNE B HAalIpaBJICHUE)» 3aBEPILIAETCS 3a4ETOM.

3auyer sBisercss (OpPMON HTOrOBOrO KOHTPOJIS 3HAHUH M yMEHHH, MOJYyYEHHBIX Ha
JEKIHUAX, CEMUHAPCKHUX, IPAKTUUECKUX 3aHATHAX U IPOLECCE CAMOCTOSATENbHON pabOTHI.

3aueT 1aeT BO3MOKHOCTb IIPENOIaBATEINO:

— BBIICHUTH YPOBEHb OCBOEHUS O0YUAIOIIMMHUCS IPOTrpaMMbl y4€OHON AUCHUIIIINHBL;

— OLEHHUTh (OPMHUPOBAHME OIPENENECHHBIX 3HAHWNH M HAaBBIKOB WX MCIIOJIb30BaHMUS,
HEOOXOUMBIX M IOCTAaTOUHBIX JJI OyAylIell caMOCTOATEIbHOU paboThI;

— OIICHUTh YMEHHE 00Y4aIOIUXCsl TBOPUECKU MBICTUTD U JIOTHUECKH MTPABUIILHO U3J1araTh
OTBETHI Ha ITOCTABJIEHHBIE BOIIPOCHI.

3auyer mpoBoauTcs B (opme cobeceqoBaHUs, B Ipolecce KOTOpPOoro oOyvaromuics
OTBEYAET Ha BOIIPOCHI MIPENOIaBaATENS.

JIutepaTypa 1 IOATOTOBKHU K 3a4€Ty PEKOMEHAYETCs NpenojasareneM. s MoiHOTs
yueOHOM HHGPOPMAIMK W €€ CpPaBHEHUs JIyYIlle HCIOJIb30BaTh HE MEHEE JBYX YUYCOHHKOB.
OOyuaromuiics BIpaBe caM NPHUAEPKUBATHCS JIIOOOW U3 MPEACTABICHHBIX B YUeOHMKaX TOUYEK
3peHus MO CIOPHOM mpobiieMe (B TOM 4YMCiIe OTIMYHOW OT MPEenojaBaTelis), HO MPH YCIOBUU
JI0OCTaTOYHOM Hay4YHOHN apryMeHTal1H.

OCHOBHBIM UCTOYHUKOM MOJTOTOBKH K 3a4€Ty SBJISIETCS KOHCIEKT JIEKIUH, rJe y4eOHbIi
MaTepuai JaeTcs B CUCTEMaTU3UPOBAHHOM BHJI€, OCHOBHBIE MOJOXKEHHUS €ro JEeTaIu3UupyroTcs,
HOJKPETUISIOTCS COBPEMEHHBIMU (haKTaMH U HH(pOpMaIiei, KOTopble B CUJTy HOBU3HBI HE BOLIUIN
B ONyOJMKOBaHHbIE MEYAaTHbIE HCTOYHUKU. B Xole MOATrOTOBKM K 3aueTy OO0y4aromumcs
Heo0XxoauMo oOpalaTh BHUMaHHE HE TOJBKO HA YPOBEHb 3allOMHHAaHUSA, HO M Ha CTENEHb
MMOHUMAaHUS U3JIaraeMbIX MPOOJIeM.

3aueT NpOBOAMUTCSA IO BONPOCAM, OXBATHIBAIOIIMM Bechb NpOWIEHHBIM MaTtepuain. I[lo
OKOHYAaHUHU OTBETa IMpernojaBaTeslb MOXET 3aJaTh O0O0ydJarolleMycsi JIOTOJHUTENIbHbIE U
YTOUHSIOUIME BOMPOCHL. IlOMOXKUTENbHBIM Takke OydeT CTpEeMJIEHHWE CTYAEHTa MW3JI0KUTh




pa3IMYHbIe TOYKU 3PEHUS Ha paccMaTpUBAEMYIO MPoOeMy, BHIPa3UTh CBOE OTHOLICHHE K HEM,
MPUMEHUTH TEOPETUUECKHE 3HAHUS 110 COBPEMEHHBIM Mpo0emMaM 3KoJioruu. Pe3ynbraTel 3auera
OOBABIAIOTCS CTYJEHTY HEMIOCPEACTBEHHO 110CJIE OKOHYAHUS €r0 OTBETA B ICHD CAUH.
IToxa3aTen U KpUTepuu aTTecTalum (3a4er):

- 00y4aroIuiics M0JIy4aeT OTMETKY «3a4TEHO» IIPU YCIOBUU OTBETA HA BCE MPEYyCMOTPEHHBIE
BOIIPOCHI HA OLIEHKY HE HUXKE «Y/IOBJIETBOPUTEIILHO.

- O6yanOIHHfICﬂ MOJIY4a€T OTMCTKY «HE 3a4TECHO» IIpH YCIIOBHUHU OTBCTA HA BCC
NpeaAyCMOTPCHHBIC BOIIPOCHI HA OLCHKY HHWIKC «yIJOBJICTBOPUTCIIBHO.

Iloxa3zarenu n KPUTECPUHU OLICHUBAHUSA IK3aMEHaA:

DK3aMeH 10 JJaHHOHW JUCITUIUTMHE MPOBOIUTCS B YCTHOW (popMe 10 IK3aMEHAITMOHHBIM OHiieTaM,
KaQKJIbIH M3 KOTOPBIX BKIIFOUAET 2 TEOPETHUYECKUX BOPOCA U OJTHO IMPAKTUUYECKOE 3aJaHuE.

— Ha OIICHKY «OTJINYHO» (5 6aJIOB) — 00y4arOIIUIACS JEMOHCTPUPYET BHICOKHIA YPOBEHb
c(OPMHUPOBAHHOCTH KOMIICTCHIUI, BCECTOPOHHEE, CHCTEMAaTHYEeCKOe W TIIyOOKOe 3HaHUE
y4eOHOro Marepuaina, CBOOOTHO BBITIONHSET MPAKTUYCCKUE 3aJaHUs, CBOOOIHO OIEPUPYET
S3HAaHUAMU, YMCHUSAMHU, [IPUMCHACT UX B CUTyallUAX HOBBIIIEHHON CIIOKHOCTH.

— Ha OILIEHKY «xopomo» (4 Oamna) — oOyyaroluiics IEMOHCTPUPYET CPEeIHUN YPOBEHb
c()OPMUPOBAHHOCTH KOMITCTEHIMI: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTEIIbHBIC OINOKH, HETOYHOCTH, 3aTPYAHCHHUS ITPU aHATUTHYSCKUX OTIEPaIIUsX, IEPEHOCE
3HAaHWIA U YMEHUI Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OLIEHKY «YyI0BJIETBOPHMTEJBbHO» (3 Oayia) — oOyyarouuiicss J€MOHCTPUPYET MOPOTOBBIH
ypOBEHb CHOPMUPOBAHHOCTH KOMITETEHITHI: B X0OJI¢ KOHTPOJIBHBIX MEPOIPHUITHHA JOIMYCKAIOTCS
OIIMOKH, MPOSBISAETCS OTCYTCTBHE OTHENbHBIX 3HAHUM, YMEHUH, HABBIKOB, OOy4arolIuiics
HCIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUS MPU OINCPHUPOBAHUN 3HAHUAMHU U YMCHUAMH IIPpU UX
HepeHOCEe Ha HOBbIE CUTYAIUH.

— Ha OIICHKY «HeYI0BJIETBOPUTEJIbHO» (2 Oamia) — oOydJaroIIMiicss JEMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, 10MyCcKaeT CylleCTBeHHbIC OIMOKHU, HE MOXKET IMOKa3aTh
MHTEIJIEKTYalbHbIe HABBIKM PEIIEHUS MPOCTHIX 3a/1ad.

— Ha OLICHKY «HeY/0BJIeTBOPUTEIbHO» (1 6arn) — oOydaromuiicss He MOXET MoKa3aTh 3HAHUS Ha
YpOBHE BOCITPOU3BEICHUS U OOBSICHEHUSI MH(POPMAILIUK, HE MOXKET MOKa3aTh UHTEIUICKTyaJIbHbIC
HaBBIKM PELIECHUs MTPOCTHIX 3a/ad.



