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JIner aktyanu3anuu padoyeil mnporpamMmsl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoOpena uist peanmsarmu B 2026 - 2027
y4eOHOM ToJly Ha 3acefaHuu Kageapsl ABTOMATH3UPOBAHHOTO AIIEKTPOIIPUBOIA U

[IpoTokosm oT 20 . Ne

3aB. kadenpoii A.A. HukonaeB

Pabouas mporpamma nepecMoTpeHa, 00cykieHa u oo0pena uist peanmsarmu B 2027 - 2028
yueOHOM rojiy Ha 3acemaHuu Kadeapsl ABTOMATH3MPOBAHHOTO AJICKTPOIPUBOJIA H

[IpoTokosm oT 20 . Ne

3aB. kadenpoit A.A. Huxonaes

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2028 - 2029
yueOHOM roj1y Ha 3aceiaHiK Kadeapsl ABTOMATH3UPOBAHHOTO SJIEKTPOTPUBOJIA U

[IpoTokomor 20 . Ne

3aB. kadenpoit A.A. Huxonaes




1 Lean ocBoOeHMs TUCHUTIIIUNHBI (MOYJIs1)

[enbro OCBOEHUS TUCIMIUIMHEI ABIISIETCS (POPMUPOBAHKE y CTYACHTOB 3HAHUN U
IIPAKTUYECKUX HABBIKOB JUUIS PELICHMS 3a7a4 COBEPILICHCTBOBAHUS U PA3BUTHS
ABTOMAaTHU3MPOBAHHOIO JJIEKTPOIPUBOJIA B OCHOBHBIX arperarax MeTaulypruaecKoro
IIPOU3BO/ICTBA.

2 MecTo qUCHUILIHHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Jucuunnuaa CoBpeMeHHBIM aBTOMaTU3UPOBAHHBINA AIEKTPOIPUBOJ BXOJUT B 4aCTh
y4e0HOTO M1aHa GOPMUPYEMYIO YIaCTHUKAMH 00pa30BaTEIbHBIX OTHOIIICHHIMA
00pa3oBaTeNbHON POTPAMMBI.

JUig n3ydeHus QUCHUILIMHBI HEOOXO0IMMBbI 3HaHUs (YMEHMUSI, BIIAJICHUS),
c(OpMUPOBAHHBIE B PE3Y/IbTAaTE U3YUEHUS JUCUUILINH/ IPAKTUK:

Heo0xo1uMbl 3HaHMS BOITIPOCOB aBTOMAaTU3MPOBAHHOT'O AJIEKTPONIPUBOIA B 00bEME
mucuuiuinH «®Pusnkay, «MaTtematukay, «TeopeTnyecKkue OCHOBBI AIEKTPOTEXHUKIY,
«DNEeKTPUUECKHE MAIIUHBDY, “DIeKTpuueckuil nmpuBoa”, “CuioBast IeKTpOHUKA,
“CxemotexHuka”, «Teopus aBTOMaTH4eCKOrO yrpaBiaeHus», “CuCTeMbl yIpaBiIeHUS
AJIEKTPOTIPHUBOJIOB”’ yU4eOHOTO IJIaHa IMOJATOTOBKH OakaiaBpoB 1o Hampasienuto 13.03.02
"3]IEKTPO’HEPTeTHKA U ANEKTPOTEXHUKA" 110 Mpoduiiio "DIeKkTponpuBoia U aBTOMaTuka"

3HaHus (yMEHUs, BIa/ICHNs), TOJIY4YE€HHbIE IPU U3yUYEHUH JaHHOMN JUCIUTIIMHBI
OyayT HEOOXOUMBI I U3Y4EHUs JUCIMUILINH/TIPAKTHK:

[ToaroroBka K mporeype 3aUTH U 3aUTa BBIMTYCKHOW KBaTU()UKAITMOHHOM
paboThI

3 Komnerennun ody4yaruierocsi, opmupyembie B pe3yJbTaTe 0CBOCHMSI

AUCUUIIMHBI (MOYJIs1) M IUIAHMPYeMble pPe3yJbTAThl 00y4eHM st

B pesynbpTaTe ocBoeHUs AUCIUIUIMHBI (Moaynsa) «CoOBpEeMEHHBIH
aBTOMATU3UPOBAHHBIN JIEKTPONPUBOI 00yUAIOUIUIICS T0KEH 001aaTh CIEeAYIOUUMU
KOMITETEHIIUSIMU:

Kon nanukaropa NHaukaTop A0CTHIKEHUS KOMITETCHITUH

ITK-2 CriocoGHOCTh KOHTPOJIUPOBATH MOJHBIM UK Pa3padOTKH MIPOEKTA CHCTEMBI
AIIEKTPONPUBOJA

[K-2.1 Ocy1iecTBiseT KOHTPOJIb MOJTHOTO KA pa3paboTKU MPOEKTa CUCTEMbI
AIIEKTPONPUBOJIA




4. CtpyKTypa, 00b€éM U coep:kaHHe TUCHHUILINHBI (MOLYJIs1)
OO01mmast TpyI0eMKOCTh JUCIUIIINHBI COCTABISET 5 3adeTHBIX equHuIl 180 akaa. yacoB, B TOM

YHUCIIC:

— KOHTaKTHast paboTa — 8,6 akaJl. 4acoB:
— ayIuTopHas — 6 akaJl. 4acos;
— BHeayAuTOpHas — 2,6 aKaJl. 4acoB;

— caMocTosTeNbHas pabota — 162,7 akaj. 4acos;

— B JopMe IpaKTUIEeCKOH moaAroToBKH — 0 akaj. vac;
— MOJATOTOBKA K 9K3aMeHy — 8,7 aka. Jac

(DopMa aTTeCTalMu - 3K3aMCH

AynuTopHast g
KOHTaKTHas paborta = dopma TeKyIIero
Pasnen/ Tema 2 (B akas. yacax) g S Bun } KOHTPOJIS Ko
[ — = g © | camocrosTenbhol | yemeaeMoCTHM | | o
g 5 paboThI MPOMEKYTOTHON
Tlex. mab. | mpakT. Z'S aTTecTaluu
3aH. 3aH. | © &
1. Benenue
1.1 Lenp u 3agaun Kypca, CamocTosTennsHOe
€ro cojiepKaHHe, CBSI3b C H3ydeHue VYerHblit onpoc
JPYTUMHU JUCHHUILTHHAMEA 1 0,5 2,1 yueOHOI u CTY/ICHTOB TIO [K-2.1
yueOHOTO MIaHa HayqyHOU H3Yy4YEeHHOU Teme
CIELMATbHOCTH. JIUTEpPaTypbl
Wroro no pazaeny 0,5 2,1
2. CuinoBas yacTb
ABTOMATH3UPOBAHHOTO
JIEKTPONPHUBOJIA B METAJUTYPTUH
CamocrosTenpHOe
u3ydeHne
yueOHOI u
HayqHOU
JIUTEPaTyphI
Tlouck
JIOIOJIHUTEIHLHOU
2.1 [IpuBOABI TOCTOSTHHOTO HH(bopMai_[m/I o Verniii ompoc
TOKa (0COOEHHO-CTH 3aJJaHHON TeMeE
N 0,5 5 CTYJEHTOB TIO [IK-2.1
JIBUTaTEsCH 1 (paborta c o
. M3yIEHHOW TeMe
npeoOpa3oBateneii) o6ubnuorpaguuec
KUM
1 MaTepuaIamu,
CIIPaBOYHUKAMH,
KaTaJIoraMH,
CIIOBApSMH,
SHIUKIIONETUS-
MH).
2.2 TIpuBOIBI TIEPEMEHHOTO CamocrosiTensHOe
TOKa (ACHHXPOHHBIE U n3ydeHHe
CHUHXPOHHBIE JABHUTATENH, HX y4eOHoOl 1 Yernslil onpoc
XapaKTePHCTHKY, 7,6 HAaYJHOI CTYIICHTOB TIO MK-2.1
mpeoOpa3oBaTeny 4acTOTHI C JIUTEPATyPHI W3yIEHHOW TeMe
HETOCPEACTBEHHOM CBA3BIO Tlounck

" CO 3BCHOM

JIOIIOJIHUTEIHLHON




IIOCTOSIHHOI'O TOKA,
aBTOHOMHBIE HHBEPTOPBI
HaINpsDKEHUs! U TOKA,
peKynepaTUBHBIN
BBINPSIMUTENb, BO3BPAT
SHEPIUU B CETh,
peoOpa3oBaTey Ha HU3KO0e
U CpeiHee HaNPsHKEHHE)

HUH(POPMAIUH 11O
3aJaHHOM TEME
(paborta ¢
oubnmorpaduyec
KUM
MaTepuanam,
CIIPaBOYHHKAMU,
KaTaJIOraMHy,
CIIOBAPSIMH,
SHIMKIIONEIAAMA

).

HUrtoro no pazueny 0,5 12,6
3. CucreMbl peryiupoBaHus B
ANEKTPONPUBOIAX
METaJLTYPrUYeCKOro
MIPOU3BOJICTBA
CamocTosTenbHOe
U3yUCHHE
yueOHOI u
Hay4YHOU
JIUTEPATyPhI
Tlouck
3.1 Cucremsl .
JIOTIOJTHUTEITbHOM
PETYTUPOBaHUSI CKOPOCTH B
MH(OpMAIHH 110 .
JNIEKTPONPUBOIAX . YcrtHblit onpoc
3aJTaHHOM TeMe
MOCTOSTHHOT'O TOKA 0,5 0,5 10 (pabora ¢ CTY/ICHTOB TIO IK-2.1
(omHO30HHBIE U P W3YYCHHOW TeMe
oubnuorpaguyec
JIBYX30HHBIE), THITOBBIE M
CTPYKTYPHBIE CXEMBI.
TPYKTYP MaTtepHuaIamy,
CIIPaBOYHUKAMH,
KaTaJIoraMy,
CIIOBAPSMH,
SHUMKJIONEIUSMU
CamocrosTenpHOe
u3ydeHne
yueOHOI n
HayqHOU
JIUTEPaTyphl
Tlouck
3.2 CucreMsl JIOIOJIHUTENHLHOU
eTYJIUPOBAHUSI CKOPOCTH B MH(OPMAIHH 110 N
Ia)nei cr))n HMBOAAX b 3a(/:1[)arr1’H01;-1[ Teme Yermbii onpoc
Tporp 8 CTY/ICHTOB TIO [IK-2.1
MIEPEMEHHOI0 TOKa (paborta c o
M3yIEHHOW TeMe
(ckansipHbIC, BEKTOPHBIE), o6ubnuorpaguuec
THUIIOBBIE CTPYKTYPHI. KUM
MaTepuaIamu,
CIIPaBOYHUKAMH,
KaTaJIOTaMH,
CIIOBApSMH,
SHIUKIIONETUSAMU
CamocrosiTenpHOe
n3ydeHne
yueOHOM 1
3.3 JlaTumKu B Hay4YHOU N
3J1e1i OTIPHBOJIAX B nmey‘;T )3 YeTHEIi onpoc
porp o 10 patyp CTYZICHTOB TIO IIK-2.1
MeTaJUTyprU4eCcKoM Touck o
. W3yIEHHOW TeMe
MIPOMBIIIJIEHHOCTH. JIOTIOJTHUTENBHOM

HUH(DOpPMAIIH 110
3aJaHHOA TEME
(paborta c




oubnmorpaduyec

KUM
MaTepuaiamu,
CIIPaBOYHUKAMH,
KaTaJoraMH,
CITOBapsIMH,
SHIUKIIOTSIUSIMHU
HUroro no pazneny 0,5 0,5 28
4. Peanu3anys THIIOBBIX
CTPYKTYp CHCTEM PETYTHPOBAHUS
B KOMILICKTHBIX
JNEKTPONPUBOIAX TTOCTOSTHHOTO
TOKa
CamocTosTenbHOe
U3yUCHHE
yueOHOI u
Hay4YHOU
JIUTEPaATyphI
4.1 Cucremsl Tlouck
PETYIUPOBaHUS TOKA U JIOTIOJTHUTEITbHOM
CKOPOCTH B KOMILUICKTHBIX HUH(DOPMAIIH 110 .
SJ'IGIIC) OTIPUBOIAX 321(1%[)211131{0;1I TeMe YeTHbIi onpoc
Tpotip ’ 0,5 0,5 10 CTYIICHTOB TIO IIK-2.1
CrpykrypHas cxema CAPC (pabora c N
U3yUICHHOW TeMe
IIPU OJJTHO30HHOM U oubnuorpaguyec
JIBYX30HHOM KAM
PETYIUPOBAHUU CKOPOCTH. MaTtepHuaIamy,
CIIPaBOYHUKAMH,
KaTaJIoraMy,
CIIOBAPSMH,
SHUUKJIONEIUSIMU
1
CamocrosTenpHOe
u3ydeHne
eOHol 1
4.2 PerynupoBaHue TOKa 1 N
Hay4HOIH
(moToka) BO30YKICHUS B
JIUTEPaTyphl
KOMILTEKTHBIX
Tlouck
JIEKTPONPUBOAAX. .
JOTIOJTHUTENBHOM
PerynupoBanue nonoxeHust
MH(OPMAIH 110 N
MEXaHU3MOB B Sa7IaHHOH TeMe YerHslit ompoc
KOMILIEKTHBIX 0,5 10 (pabora ¢ CTY/ICHTOB TIO [1K-2.1
JJIEKTPONPUBOAAX. U3Y4CHHOU TeMe
TPOTIPHBOL o6ubnuorpaguuec v
OCcOOCHHOCTH MTOCTPOCHHUS T
ETYJISTOPOB ISl CHCTEM
PEryJsTop MaTepuaiamy,
PETYIUPOBaHUS TOJIOKEHHSL.
CIIPaBOYHUKAMH,
JlaTuymku 1 cXeMbl
KaTaJIOraMH,
H3MEPEHHS TOJIOKEHUSL.
CIIOBApSMH,
SHIUKIIONETUSAMU
Wroro no pazaeny 0,5 1 20
5. Peanu3anys THIIOBBIX
CTPYKTYp CHCTEM PETYIHPOBAHUS
B KOMILJIEKTHBIX
ANIEKTPONPUBOIAX TIEPEMEHHOTO
TOKa
5.1 Peanuzamyis THIIOBBIX CamocrosiTensHOe
CTPYKTYP CHCTEM U3ydCHHE YerHslil onpoc
peryIupoBaHus B 1 0,5 10 y4eOHO# CTYIICHTOB TIO MK-2.1
3JEKTPONPUBOAAX Hay4YHOU U3Y4CHHOU TeMe
MIEPEMEHHOT 0 TOKA. JIUTEPATyPHI




Ilouck
JIOIIOJTHUTEILHOM
HUH(POPMAIUH 10
3aJIaHHOM TeMe

(pabora ¢
oubnmorpaduyec
KUM
MaTepuanam,
CMPaBOYHUKAMH,
KaTaJoraMH,
CITOBapsIMH,
SHIUKIIOTIETUSIMA
CamocrosTensHoe
U3yUCHHE
yueOHOI u
5.2 IloctpoeHue cucreM Hay4YHOU
PETYIUPOBaHUSI CKOPOCTH B JTUTEPATyPhI
ANIEKTPOIPHBOIAX Tlouck
MIEPEMEHHOI0 TOKA C JIOTIOJTHUTEITbHOM
MIPUMEHEHUEM HUH()OPMAIIHU 110 N
MII:IK OITPOIIECCOPHBIX 321(111)311131{0;1I TeMe YCTHBI onpoc
porp P 10 CTYIICHTOB TI0 IIK-2.1
yerpoiicts. [Toctpoenue (pabora c N
U3yUICHHOW TeMe
PeryssiTopoB TOKa, oubnuorpaguyec
ckopocty, IJIC, y310B KUM
3aaHMs CKOPOCTH. Martepuagamu,
[TapameTpupoBanue cucteMm CIIPaBOYHUKAMH,
PETYJIUPOBaHUSL CKOPOCTH. KaTaJIoraMy,
CIIOBAPSMH,
SHUMKJIONEIUSMU
Wroro no pazaeny 0,5 20
6. Meroauka n3ydeHus
ABTOMATH3UPOBAHHOTO
JIEKTPONPHUBOJA
METaJLTYPTUYECKUX MAIINH 1
arperaToB
6.1 Metonuka u3y4eHus CaMocTosTeNnbHOe
aBTOMAaTH3UPOBAHHOTO H3y4eHue VYerHbli onpoc
3JIEKTPONPUBOAA 0,5 yueOHOI u CTY/ICHTOB TIO [K-2.1
METAJLTYPTUIECKIX MAIIHH HayqHOU W3YYEHHOU TeMe
1 arperaros. JIUTEPaTyphI
Hroro no pazaeny 0,5
7. ABTOMaTH3MpPOBaHHBIN
JIEKTPONPHBOJL B JOMEHHOM
MIPON3BOJCTBE
CamocrosTenpHoe
n3ydeHHe
eOHOl 1
7.1 TexHonorus 1OMEHHOI'O ¥ o
HaYJHOIH
npounsBoAcTBa. OCHOBHOE
JIUTEPATyPHI
TEXHOJIOTHYECKOe
Tlouck
000pya0BaHHE B JOMEHHBIX .
JOTIOJTHUTENBHOM .
nexax. TpeGoBaHus k VYerHbli ompoc
UH(POPMAIHH 10
3JIEKTPOIPUBOIAM 0,5 10 . CTY/ICHTOB TIO [K-2.1
3aJJaHHOH TeMe o
OCHOBHBIX MEXaHH3MOB. W3yIEeHHOW TeMe
. (paborta ¢
ABTOMAaTH3MPOBAHHBIH
6ubnmorpaduyec
ANIEKTPOIPHBOJL CKHIIOBOTO .
HOIBEMHHUKA JTOMEHHOMN
MaTepualiaMy,
TIeYH.
CTIPaBOYHUKAMH,
KaTaJIOTaMH,

CIIOBapsAMH,




OHIUKIIONCAUAMU

Hroro o paznery 0,5 10
8. ABTOMAaTH3MPOBAHHBII
INEKTPONPUBOJT
CTaJICIUIaBIIILHOTO MPOM3BOICTBA
CamocrosTensHoe
8.1 TexHomorus u
U3y4eHHE
o0opynoBaHue N
y4eOHO u
CTaJICIUIaBHUIILHOTO N
HAYJHOI
MIPOU3BOJICTBA. HTenATVDbL
OcobGeHHocTH paryp
[Nouck
KOHBEPTEPHOTO o
JIOTIOJTHUTENTbHOM
MIPOU3BOJICTBA CTAJIH.
HUH(POPMAIUH 10 o
TexHoI0rn4ecKoe JAAHHOf TeMe VYcrHblit ompoc
006opyIoBaHuE B 0,5 10 (paora ¢ CTYIICHTOB TIO IK-2.1
KOHBEPTEPHOM P W3yUICHHOW TeMe
oubnmorpaduyec
MIPOU3BOJICTRE. M
ABTOMAaTH3HPOBAHHBIH
Matepuagamu,
JNIEKTPONPHBOJT MEXaHU3MA
CMPaBOYHUKAMH,
MOBOPOTa KOHBEPTEPA.
N KaTaJoramy,
ABTOMAaTH3UPOBAHHBIH
CITOBapsIMH,
JNIEKTPONPHBOJT MEXaHU3MA
SHIUKIIONIETUSIMU
nogseMa Gpypmsl. )
CamocrosiTenpHOe
u3y4yeHue
yueOHOI u
Hay4yHOU
JIUTEpPaTypbl
8.2 TexHonornueckoe Patyp
Tlouck
000pyIOBaHKHE MAIITUH .
JIOTIOJTHUTENBHON
HETIPEPHIBHOTO JIUThS HH(OPMALIH 110
3arotoBok (MHJI3). O6uue pMmal YcTHBII orpoc
3aJaHHOH Teme
TpeOOBaHUS K 10 (pabora ¢ CTY/ICHTOB TIO [K-2.1
anektponpuBogamM MHJI3. p M3Y4YEeHHOU Teme
o 6ubnuorpaduyec
ABTOMaTU3MPOBAaHHbII M
JIEKTPONPHBOJ MEXaHU3MA
MaTtepHuaIamy,
Ka4yaHUs KpUCTaJUIM3aTopa.
CIIPaBOYHUKAMH,
KaTaJIoraMHy,
CIIOBApsAMH,
SHIUKIIONETUSAMU
Hroro no pazaeny 0,5 20
9. ABTOMaTH3MPOBaHHBIN
JIEKTPONPHUBOJL B TPOKATHOM
MIPOX3BOJCTBE
CamocrosiTenpHOe
n3ydeHne
yueOHOM 1
HayqHOU
JIUTEPATyPHI
9.1 TexHonorus u paTyp
Tlouck
000pyI0BaHHE TIPOKATHOTO . N
JOTIOJTHUTENBHOM YcrHslit ompoc
TIPOM3BOACTBA. THIIBI
0,5 10 UH(POPMAIHH 10 CTY/ICHTOB TIO [1K-2.1

IIPOKATHBIX CTAHOB.
OCHOBHBIE ITOHATUS TEOPUU
IIPOKATKH.

3aJIaHHOM TeMe
(paborta ¢
oubnmorpaduyec
KUM
MaTtepuaaami,
CIIPaBOYHHUKAMU,
KaTaJIoraMu,

U3y4EHHOU TeMe




CJIOBApsIMHU,

SHIUKIIONEUIMU
9.2 ABTOMaTHU3UPOBAHHBIH
SMEKTPOIPHEO CamocrosTensHoe
Tpomp U3y4ECHHE
PEBEPCUBHBIX CTAaHOB .
N y4eOHOH n
ropsiaeii .
HAayIHOH
npokaTky. TexHoIornaeckue
npoueccsl. TaxorpamMma u JHTEPATYPE!
HE oqﬁaﬂ z[nel;p amMMa Homcex
'DYs P ' JIOTIOJTHUTEIIBHOM

TpeboBanus x
JNIEKTPONIPHBOY.

MH(POPMAIUH 10
3alaHHOM TeMe

YcTHBIH orpoc

OnTrManbHas 1uarpamMMa 10 (pabora ¢ CTYJEHTOB IO IIK-2.1
CKOpPOCTH Y TOKa. THIIOBBIE P W3YYCHHOU TeMe
. oubnuorpaduyec

PpeleHus A7l CUIIOBOH UM
YacTH 3JIEKTPONPUBOJA.
MaTepHaIaMu,
Cucrema aBTOMaTHYECKOTO
CMPaBOYHUKAMH,
pery;upoBaHus CKOPOCTH.
KaTaJoramMH,
OCcO0EHHOCTH MTOCTPOSHUS CIOBADSMIL
CAPC npu psMH,
SHIUKIIOTIETUSIMU
WMHIUBUAYATHHOM )
JIEKTPOIPUBOJIE BAJIKOB. '
o CamocrosTenbHOe
9.3 ABTOMaTHU3UPOBAHHBIH
U3yUYCHHE
JIEKTPOIPUBOJ N
yueOHOI u
HETPEPBIBHBIX JIUCTOBBIX N
o Hay4YHOU
CTaHOB rops4el MPoKaTKu.
JIUTEPaTyphbl
THUIIBI IPOKATHBIX CTAHOB.
Tlouck
TexHonornueckoe .
JIOTIOJTHUTENBHON
00opyaoBaHHE.
MH(OpPMAIHH 110 .
TexHomornueckue pexumabl. . VYerHblit onpoc
3aJaHHOH Teme
TpeboBanus k 10 (pabora ¢ CTY/ICHTOB TIO [K-2.1
JJIEKTPONPUBOAAM. U3Y4CHHOU TeMe
Tporp oubnuorpaguyec ye
TunoBele pemieHus ams UM
CHJIOBOH yacTu MATCDHATAMMA
anektponpuBoaosB u CAPC. on aB(r))qHHKaM;I
CAPC uncToBoii K1eTu P ’
KaTaJIoraMy,
HETIPEPHIBHOTO
CIIOBAPSAMH,
LIMPOKOIOIIOCHOTO CTaHa
o SHUMKJIONETUSMU
ropsiaeil mpoKaTKy. )
CamocrosTenpHoe
9.4 ABTOMAaTH3UPOBAHHBII H3ydeHue
JIEKTPONPHBOJI CTAHOB y4eOHO#
XOJIOJHOW MPOKATKH. THITBI HayqHOU
MIPOKATHBIX CTaHOB. JIUTEPaTyphI
TexHonornueckue Tlouck
MIPOLIECCHI TIPH JOTIOJTHUTENBHOM
MIPOU3BOJICTBE XOJIOJHOTO “HpOpMaLIUH IO N
p A A $op " YerHbll ompoc
npokata. TexHomornueckue 3aJJaHHOH TeMe
10 CTY/ICHTOB TIO [1K-2.1
PEXUMBI Ha HEMPEPBIBHBIX (paborta c o
. W3y4IEeHHOW TeMe
JIUCTOBBIX CTaHAX XOJIOIHON oubnuorpaguyec
npokatku. TpeGoBaHUs K KUM
9JIEKTPONPHBOIAM BAJIKOB MaTepuaIaMu,
HETIPEPBIBHBIX JINCTOBBIX CIIPaBOYHUKAMH,
craHoB. [TocTpoenne KaTaJIoraMH,
CHJIOBOH YacTH CIIOBapsIMH,
anextponpusonoB u CAPC. SHIUKJIONEAUSIMUA
9.5 ABTOMaTHU3UPOBAHHBIN CamocrosTenbHOe
JJIEKTPONPUBOL U3ydCHUE YerHslil onpoc
BCIIOMOTATEIbHBIX 10 yueOHOI CTYIICHTOB TIO MK-2.1
MEXaHU3MOB MPOKATHBIX Hay4YHOU U3Y4CHHOU TeMe

CTaHOB.

JIUTEPATyphL




KoHcrpykims MexaHU3MOB.
TexHonornueckue pexumbl.
TpeboBanus k
3JIEKTPONPUBOAAM.
Haxxumuble ycTpoiicTa
kiereil. Hoxxuums! muis
pe3ku Metana. Poiasranru.
HamotouHo-pa3mMoTouHbIE
MexaHu3Mbl. OCOOCHHOCTH
IIOCTPOCHUS CUCTEM
ABTOMATHU3UPOBAHHOTO
3JIEKTPONPHUBOJIA YKa3aHHBIX
MEXaHH3MOB.

Ionck
JIOTIOJTHUTETBHON
HUH(POPMAIUH 11O
3aJ]aHHOU Teme
(paborta ¢
oubnuorpaduyec
KAM
MaTepuagamu,
CIIPaBOYHHUKAMH,
KaTaJoramH,
CIIOBAPSIMH,
SHITUKIIOEIASIMH

).

Hroro no pazneny 0,5 50
10. TTepcrieKTHBBI Pa3BUTHS
aBTOMATH3UPOBAHHOTO
ANIEKTPONPUBOJIA B METAJLTYPTUH
CamocTosTenbHOe
U3yUeHHe
yueOHOI n
Hay4YHOU
JIUTEPATyPhI
Tlouck
OTIOJTHUTENBHON
10.1 IMepcriekTHBBI n
MH(OpMAIHH 110 o
pa3BUTHS . YcrtHblit ompoc
3aITaHHOM TeMe
ABTOMAaTU3UPOBAHHOTO 1 (pabora ¢ CTY/ICHTOB TIO [K-2.1
2JIEKTPONPHUBOJA B U3Y4CHHOU TeMe
Tporp o6ubnuorpaguyec ye
METaJUTYpPTUH.
KUM
MaTtepHuaIamy,
CIIPaBOYHUKAMH,
KaTaJIoraMy,
CIIOBAPSMH,
SHUMKIIONETUSMU
HUroro no pazneny
HWroro 3a cemectp 4 162,7 3K3aMEH
Uroro no gucuuuinge 4 162,7 3K3aMEH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jlyis peanuzanuu mpeIyCMOTPEHHBIX BUJIOB Y4eOHOM paOOThI B KAUeCTBE
00pa30BaTENbHBIX TEXHOJIOTHIA B TIPETIOJABAHIH JUCIIUILTAHBI UCTIONB3YIOTCS TPAAUIIMOHHAS
1 H(OPMAIMOHHO-KOMMYHUKAIMOHHAs 00pa3oBarenbHble TexHonoruu. [lepenagya
HEOOXOIUMBIX TCOPETHUSCKUX 3HAHUH U (DOPMHUPOBAHUE OCHOBHBIX MTPEICTABICHHIMA
MIPOUCXOJIUT C UCIOJIb30BAHUEM MYJIbTHMEIUHHOTO 000pyIOBaHHUS.

Jlexuu poXoJsT B TPAJAULIIMOHHON dopMme, B hopMe JIeKIHii-Bu3yanu3anuii. Ha
JIEKU MU -BU3YyAJIN3allM1 U3JI0°KEHHUE COJIEPIKaHUs CONIPOBOIKIAETCS MTPE3EHTALEN
(memoHCTpanuen yueOHbIX MaT€pUAIOB, MPECTABICHHBIX B PA3IMYHBIX 3HAKOBBIX
CUCTEMaX, B T.4. HJUTFOCTPATUBHBIX, TPAPUUCCKUX, ayIU0- U BUACOMATEPUAIOB). BO3MOKHEI
JIEKIIMHM — KOHCYJIBTAIINH, HA KOTOPBIX U3JI0KEHHE HOBOTO MaTepraja COMPOBOXKIAETCS
MMOCTaHOBKOW BOIIPOCOB U JTUCKYCCHEH B MOMCKAX OTBETOB HA 3THU BOIMPOCHI.

[Ipu mpoBeACHUN TPAKTUYECKUX 3aHATUHN UCTIOB3YIOTCSA pab0Ta B KOMaHE U
METO/ Il UHPOPMAIIMOHHBIX TEXHOJOTUH.

6 YueOHO-MeTOAMYECKOE 00ecriedeHre CaMOCTOATEIbHOM padoThl 00y4YaroLuXcs

[IpencraBneHo B npusaoxeHuu 1.

7 OneHOYHbIE CPEACTBA /ISl IPOBEACHHUS MIPOMEKYTOYHOM aTTecTAllul
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHO-MeTOAMYECKOE U MH(OPMAIIMOHHOE O0ecTiedeHUe TN CIIUTIINHbI

a) OcHOBHas JuTEpaTypa:

[lloxun, B.B. ABTOMaTH3upOBaHHBIN 3JIEKTPONPHUBO MEXaHU3MOB
METaJUTypTHYECKOTO TIPOU3BOJICTBA [ DJIEKTPOHHBIN pecypce] : yueOHOe mocodue /
B.B.Iloxwun, A.C.CapBapos. - M.: ®I'VII HTL] «Muadopmpeructpy», 2013.
Neroc.peructparu 0321302198 http://magtu.ru:8085/marcweb2/Found.asp -Pexim
JOCTYyTIa: JUI aBTOPH3. MOJIb30BaTeNEeH.

0) JlonmosiHuTeEbHAS JIUTEpaTypa:

1. ®posos, B. 5. YerpoiicTBa CHIIOBOI AJIEKTPOHUKH M MPE0Opa30BaTEIIbHON
TEXHHUKH C Pa30MKHYTHIMH U 3aMKHYTBIMH CHCTEMaMHU yripaBiieHus B cpeae Matlab —
Simulink : yaebnoe nmoco6ue / B. 5. ®ponos, B. B. CMopoauHOB. — 2-¢ U311, CTEp. —
Cankr-IletepOypr : Jlanb, 2018. — 332 ¢. — ISBN 978-5-8114-2583-9. — Tekcr :
ANEKTPOHHBIN // JIaHb : anekTpoHHO-O0MOMnoTeunas cucrema. — URL:
https://e.lanbook.com/book/106890 (nata obpamienus: 26.10.2020). — Pexum mpoctyna: 1is
aBTOPU3. MOJIb30BATENCH.

2. ®ponos, FO. M. Perynupyemblii aCHHXPOHHBIH 3IEKTPOMPHUBO/L : yueOHOE
noco6ue / F0. M. ®ponos, B. I1. llensikun. — 2-e u3x., crep. — Cankr-IletepOypr : Jlanb,
2018. — 464 c. — ISBN 978-5-8114-2177-0. — Tekcrt : anmeKkTpoHHbI# // JIaHb : 3JEKTPOHHO
-oubnmuoteunas cuctema. — URL.: https://e.lanbook.com/book/102251 (nara oOpamienus:
26.10.2020). — Pexum gocTyma: Ui aBTOPU3. OJIb30BATEICH.

B) MeToanueckne yKazanus:

1. ®ypcos, B. b. MoaennpoBanue 3iekTponpuBoja : yauedHoe nocodue / B. b.
®ypcoB. — 2-e u3., uctp. u gon. — Canxr-IlerepOypr : Jlans, 2019. — 220 ¢c. — ISBN
978-5-8114-3566-1. — Tekcr : 21eKTpOHHBIH // JIaHb : 31€KTPOHHO-OMOINOTEYHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/121467 (nata obpamienus: 26.10.2020). — Pesxxum
JOCTYyIa: JUIs aBTOPU3. TI0JIb30BATEIICH.

2. Tepéxun, B.b. KomnbroTepHOE MOJETNPOBAHNUE CUCTEM JJIEKTPOIPUBOJIA:



YueoHoe mocobue / Tepéxun B.b., Jlementse FO.H. - Tomck:U3a-Bo ToMckoro nomutex.
yauBepcuteta, 2015. - 307 c.: ISBN 978-5-4387-0558-1 - Tekcr : anexkrponHsIit. - URL:
http://znanium.com/catalog/product/701804 — Pesxum focTyma: i aBTOPH3.

OJIL30BaTeIEH.

r) [IporpammHuoe o6ecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe oGecrieyenne

HaunmenoBaunue
T10

Ne oroBopa

Cpok JieHicTBUS JINIICH3UU

MS Office 2007

Professional Ne 135 ot 17.09.2007

06eccpovHO

MathWorks
MathLab v.2014
Classroom License

K-89-14 ot 08.12.2014

06eccpovHO

MathCAD v.15
Education
University Edition

J-1662-13 o1 22.11.2013

06eccpovHO

IIpogdeccuonaibHbIe 62361 JAHHBIX U HHPOPMAILMOHHBbIE CIIPABOYHbIE CHCTEMbI

HasBanue Kypca Cchlika
Hanmonansnas nHpopMannoHHO-aHATUTHYECKAs URL:
cucrema — Poccuiickuii nuaekc Hayanoro murupoBanust | https://elibrary.ru/project_risc.
(PUHII) asp
DrexkrpoHHbIe pecypchl onbmmorek MI'TY um. .. https://host.megaprolib.net/M
Hocosa P0109/Web

9 MaTepuajibHO-TEXHHYECKO0e o0ecnevyeHue TUCHUIIJIMHBI (MOMLYJIA)

Twum u Ha3HaUCHUE ayJuTOpHUH

OcHareHre ayuTopuun

VueOHble ayIuTOPHH U [POBEIACHHS
3aHATHH JekironHoro Tumna (023M)

- MyJIbTHUMEIUNHBIE CPEICTBA XpaHEHWUs,
nepesady v mpecTaBiaeHust HHQOpMalnu.

- KOMIUIEKC TECTOBBIX 3aJaHuil Jyid
IPOBEICHUS POMEKYTOUHBIX u
PYOESKHBIX
KOHTPOJICH.

Y4eOHble ayAuTOpUM JUISI TPOBEACHUS
PaKTHYECKKX 3aHaTuii (227a)

- MYJIbTHUMEIUNHBIE CpPEICTBA XpaHECHHS,
nepesavy v mpecTaBiIeHus] HHPOPMAaIIHH.

- KOMIUJIEKC TECTOBBIX 3aJaHUi  ams
IPOBEICHUS IPOMEKYTOUHBIX u
PYOSKHBIX
KOHTPOJIEH.

VY4eOHbIE  ayJUTOPUM  TPYNIOBBIX U
WH/IMBH Ty aJTbHBIX KOHCYJIbTAIHH,
TEKYIIET0 KOHTPOJII U TMPOMEKYTOYHOMH
arrectanuu (227a)

- MYHBTHMeﬂHﬁHLIe cpeacrBa XpaHCHUA,
nepeaadyun u npeaACTaBJICHUA I/IH(I)OpMaI_[I/II/I.

- KOMIUICKC TECTOBBIX 3aJaHUil  JIIs
NIPOBE/ICHUS IPOMEKYTOYHBIX u
PYOESXKHBIX

KOHTPOJIEH.




Ilomemenus
paboTsl (227a)

PINIG |

CaMOCTOSITEIbHON

- MEPCOHAIBHBIE KOMIBIOTEPHI C MAaKETOM
MS Office, Beixogom B UHTEpHET U1 C
JOCTYIIOM B AIIEKTPOHHYIO
WH(OPMAIMOHHO-00Pa30BaATEIBHYIO CPEIY
YHHUBEPCHUTETA.




Ipunoxenue 1
Yueono-memoouueckoe obecneuenue camocmoamenvHoi padomsl cmyoeHnos

Ay()umopnaﬂ camocmosmeilbHaA pa60ma cmyéeHmoe HA Nnpakmu4ecKux 3aHAmMUusIX
ocywecmeniaencs noo KOHmpoJjiem npenoc)aeameﬂ;z.

Bueayoumopnas camocmoamenvnas paboma cmyOeHmos oCyujeCmeiiemcs 8 6uoe
npopabomKy Mamepuaios 1eKyull ¢ NPUMeHeHueM peKoMeHOYeMol Tumepamypol, pabomsl Hao
KVPCOBbIM NPOEKMOM, NOO20MOBKU K IK3AMEH).

Hepeueub mem npaKkmuiecKux 3aHAmMUIL

Tema 1. 3yuenue aBTOMaTU3UPOBAHHOTO dJIEKTpoTpruBoia omromunra 1500
Bonpocwei:
1.1. B uem 3axmirogaeTcsi 0COOEHHOCTh pabOTHI AIEKTPONPHUBOIOB BATKOB 00KUMHOTO CTaHa?

1.2. KakoBbI 3aKOHBI M3MEHEHHsI OCHOBHBIX IMapamMeTpoB 3JektpornpuBoaa? (CkopocTh, TOK,
HaIpsDKEHUE SKOPS, TOK U HAaPsDKEHUE BO30YKICHUS TEHEPATOPa)

1.3. KakoBO Ha3HaY€HUE MHOKUTEIBHO-ACINTEIBHOTO U JEIUTENBHOT0 ycTpoicTB B CAP OII?
1.4. Kak obecnieunBaeTcst orpaHU4EHNE TOKa AKOPSl HA MAKCUMAJIBHO JIOITYCTUMOM YpOBHE?

1.5. Kak obGecrieunBaeTcsi peryivpoBaHUE COOTHOILLIEHUS CKOpPOCTEH M Harpy3oK JBUTaTeneit
BEPXHETO U HIXKHETO BaJIKOB?

1.6. Jlis yero B peXHUME TOKOOTPAHWUYCHHUS BO3HHUKACT HEOOXOIUMOCTh oOOecreueHus
MPUMEPHOTO COOTBETCTBUS 3aJJaHHOM U JEHCTBUTEIBLHON CKOPOCTH JIBUTATEIS?

Tema 2. I/IsyquHe ABTOMATHU3UPOBAHHOI'O JJICKTPOIIPHUBOJa PEBEPCHBHOI'O JABYXKIICTHCBOI'O
CTaHa XOHOHHOﬁ IIPOKATKH

Bonpocui:

2.1. Kakue TeXHOJIOru4ecKue MpoIecchl MPOKATKH JIUCTA CYIIECTBYIOT?

2.2. KakoBsl TpeboBanus k DI BaakoB KiIeTel cTaHa U KaK 3TH TPEOOBAHUS PEATU3YIOTCS ?
2.3. OCHOBHBIE BHJIBI 3aIIIUT AJIEKTPONPUBOJIA JAHHOTO CTaHA.

2.4. TlosicuuTte, Kak paboTaeT CUHXPOHHBIH ABuratenb ctana B CAP. PaccMarpuBaTh nBUraresib
clieyeT Kak OObEeKT YIpaBlIeHUSI.

2.5. HOHCHI/ITC, KaK OCYIICCTBJIAACTCA BEKTOPHOC npeo6pa30BaHHe B CUCTCMC PCryJIMpOBaHUA.

2.6. Kaxk mpoucxoaut peanuzanus CAPC Ha manHOM cTaHe?

Tema 3. Dnexmponpusoo eankoe nenpepuvignozo cmana 630 xo100HOU nPOKAMKU

Bonpocwi:
3.1. OnummTe TEXHOJOTNYECKHE PEXKUMBI IIPOKATKH HEMPEPBIBHOTO cTaHa 630.
3.2. [TosicHuTe TaxorpaMmy paboThI 3JEKTPONIPUBOa HeMpepbIBHOTO cTaHa 630.

3.3. Tlosicuute (u3nyeckue TMpouecchl B aBTOMATU3MPOBAHHOM 3JIEKTPONPHUBOJE IpHU
BBIPaBHUBAHUM HArpy30K MEXKIy IBUTATEIsIMH BAJIKOB.

3.4. Tlosicuure ¢usnueckue mnpoueccsl B CAPC B pexume TokoorpaHuyenus (padora c
HOMMHAJIBHBIM MTOTOKOM JBHUTaTelNsl U IPU OCIa0JIEHHOM ITOTOKE).



3.5. losicaute peanuzanuio perynstopoB CAPC no npuHIMnuaibHOM cxeme.

3.6. Kakue MeTo1bl 3al1UThl 3JIEKTPOIIPUBO/IA UCTIONIB3YIOTCS Ha cTaHe 6307

Tema 4. V13yyeHne aBTOMaTU3UPOBAHHOTO 3JIEKTPOIIPUBOJIA MOTAJIKU CTAHA XOJIOHOU ITPOKATKU
Bonpocwui:
4.1. JIns yero HaMOTKa MOJIOCHI B PYJIOH JOJIKHA IPOU3BOUTHCS C HATSYKEHUEM?

4.2. B ueM cyTh ¥ Kakue npeumyiectsa umeeT 1 MOTanku ¢ AByX30HHBIM PETYIUPOBAHUEM T10
cpaBHeHUIO ¢ DI ¢ 0IHO30HHBIM peryIMpoBaHUEM?

4.3. Ot yero 3aBUCUT TOYHOCTH MOJIEPKAHUS HATSHKEHUSI 110JI0ChI B D11 MOTanKu ¢ KOCBEHHBIMU
perynsropamu?

4.4. Kakyro 3amadyy U Kak pemiaeT y3esl KOMIIEHCAIMUW JTWHAMUYECKOW COCTaBJISIONIEH TOKa
nBurareis’?

4.5. Kak ocymiecTBisieTcsi KOMIEHC Al JMHAMUYECKOM COCTaBIISIFOIIECH HATSDKCHUS ?

4.6. Kakum 00pa3oM corjacyercsi U3BMEHEHHE CKOPOCTHM HAMOTKH C HM3MEHEHUEM CKOpPOCTH
MIPOKATKH JiucTa?

Tema 5. M3ydyeHue aBTOMATHU3UPOBAHHOIO SJIEKTPONPUBOJA BXOJHOTO HAKOMUTENS IMOJIOCHI
arperara HEImpephIBHOTO TOPSIUYEro HIMHKOBAHUS

Bonpocwei:
5.1. OnummTe TeXHOJIOrnYeckue onepanuu npouspoacrsa AHIL]

5.2. Kakue tpebGoBanus BbiaBurarorcs k OII BxomHoro Hakomutens? Kak oHum duzmdecku
peanusyrTcs?

5.3. OnumuTe NPUHIIMIT YIIPABICHHS YaCTOTHO-PErYIIMPYEMOI0 aCHHXPOHHOTO IPUBOJIA.
5.4. OnumuTe CHIIOBYIO cXemy rpymnmoBoro nutanus JI1 u e€ ocobeHHOCTH.
5.5. [losicauTe, KaKk OCYyLIECTBIISIETCA BEKTOPHOE MPE0Opa30BaHKE B CUCTEME PETYIMPOBAHHUSL.

5.6. Kakue MeTopl 3alIUThI 3JIEKTPOIIPUBOA UCTIOIB3YIOTCS ?

Pexomenayemasi inTeparypa K NpakTHYeCKUM 3aHATHSIM:

[loxun B.B. ABTOMaTH3MPOBaHHBIN 3JIEKTPOMPHUBOJ MEXaHU3MOB METaJUTyPrHUECKOTO
MIPOU3BOJICTBA [DNeKTpoHHBIN pecype] : yuebnoe nocodue / B.B.Illoxun, A.C.CapBapos. - M.:
OI'VIT HTL «Mudopmpeructp», 2013. Neroc.peructpanuu 0321302198



IIpuioxenne 2

Kox
HHAMKATOPA

HNuauxkarop
JTOCTHKEHHUS
KOMIIETEeHIINHU

OneHoYHbIE cpeacraa

1IK-2: Cnocobnocms paspabamsiéams KOHYENYuu CUCmembvl JeKmponpusood

[1K-2.1

dopmupyer
KOMITCTEHITHH U
3a/1a4uM Ha
pa3zpaboTKy
CUCTEMBI
ANIEKTPOTPUBOJA

Monyns 1

1. Jlalite ompeaeneHne SIIEKTPUUECKOTO TPHUBOJAA H
MpUBEIUTE OOIIYIO CTPYKTYPY JIEKTPOIPUBO/IA.

2. OOBsCHUTE Ha3HAUYCHUE OCHOBHBIX AJICMEHTOB M YaCTEH
JIEKTPONIPUBO/IA.

3. Kak kmaccuuuupyroTcst 3MeKTpruIecKue pUBOIBI?

4. Kakue >7€MEHTBl OTHOCSTCS K MEXaHWYECKOW YacTu
aeKTponpuBoia?

5. OObsicHUTE, B KaKUX CIy4yasXx MOKHO TOJY4YHTb
MHOTOMAacCCOBYI0O KHHEMATHYECKYI0 CXEMY MEXaHWYECKOW YacTh
CHUCTEMBI, TIOKQXUTE€ MOMEHTHI W CKOPOCTH, JCUCTBYIOIIHE Ha
OT/ICNIbHBIE MACCHI 3TON CUCTEMBI.

6. Kakum o00pa3oM MOXHO TOJIY4UTh YIPOIICHHYIO
OJTHOMAaCCOBYIO CUCTEMY?

7. Jlma dero BBHIMIOJHSAETCS OMEpanus TMPUBEICHUS
CTaTUCTUYECKNX MOMEHTOB M MOMEHTOB MHEPLHUH CHCTEMBI
3JIEKTponpUBoAa?

8. B dyem otmianume pacuera NPUBEIEHHOTO MOMEHTA
CONIPOTHBIICHHUSI ~ HArpy3kM  MeEXaHuU3Ma IpH  Pa3IudHbIX
HallpaBJIEHUSAX  IIOTOKA  DJHEPrUM  MEXaHWYECKOM  4acTu
3JIEKTponpUBOAa?

9. OObscuure 0COOEHHOCTH MIPUBEICHUS
MOCTYNATEIbHOIO JBW)KEHUS MEXaHu3Ma K BpallaTeIbHOMY
JBUKECHUIO JIBUTATEIIS.

10. Yto Takoe yCTaHOBUBIIMKCA W TEPEXOTHBIN PEKUMBI
paboThI 1eKTponpuBoaa?

11. Kakue MOMEHTHI JEHCTBYIOT Ha OJJIEKTPOINPHUBOJ B
YCTAaHOBHUBLLIEMCS U IIEPEXOTHOM PEeKUMAX?

12. 3anumure u  OOBSCHUTE ypaBHEHHE JBUXKCHHUS
3JEKTPONPUBO/IA ISl OTHOMACCOBOM CHCTEMBI.

13. B kakux pexumax Oyner paboTarh [BUTATENb MPH
M =M., M>M, n M <M_, aTaKkxe eclii ypaBHECHUE JBIKCHUS
MMEET BH/]I

M - MC = Mdun ?

14. TlpenctaBuTh ypaBHEHHE IBUKEHHUS SIEKTPOMPUBOJIA
VIS PEKUMOB pabOTHI: IBUTATEIHLHOTO YCKOPEHHOTO U TOPMO3HOTO
3aMEJIEHHOT 0.

15. YpaBHeHHe ABUKEHUS AIIEKTPONpUBOAA Tpu M > M,
umeeT Bua: -M +M, =M, . B kakoMm pexume paboTaeT JBUTaTEb
U KaK U3MEHHUTCS ITOT PeXXuM ipu M <M ?

16. [TosicauTe mpaBuia 3HAKOB MOMEHTOB B YPaBHEHHH
JBUKEHHUSI SJIEKTPOIIPUBO/IA.

17. Yro Takoe TUHAMHYECKUN MOMEHT JJIEKTpOTpUBoaa?

18. [IpencraBbTe ypaBHEHHE ABMKEHUS DIIEKTPOTIPUBOJIA [T




JIBYXMAaCCOBOM CHUCTEMBI.

19. IlpeacraBbTe U OOBACHUTE CTPYKTYPHYIO CXEMY
JIByXMaCCOBOW CHCTEMBI AJIEKTPOIPUBO/IA.

20. Jlalite ~ TIOHATHE  MEXAaHHYECKUX  XapaKTEPUCTHK
JIBUTATEJIS IPOM3BOACTBEHHOTO MEXaHNU3MA U IPUBEIUTE IIPUMEPHIL.

21. UTo Takoe )KECTKOCTh MEXaHHMYECKON XapaKTePUCTUKH?

22. Kak ompenmemsiercs  CKOPOCTh  yCTAaHOBHUBIIETOCS
JBUKEHUSI DJIEKTPOTIPUBOIA?

23. Kakumu  cmocobaMu  OIIEHWBAETCS  YCTOWYHUBOCTH
YCTAHOBHBILETOCS IBM)KEHUS 3JIEKTPOTIPUBOIA?

24. Ot dvero B oOmeM ciy4ae 3aBUCHUT JTUHAMUYCCKHIA
MOMEHT JIEKTPONPUBOIA?

25. Kakum 0o0Opa3oM MOXXHO OINpEACTUTh BpeMsl MycKa H
TOPMOYKEHHSI SJIEKTPOIIPUBOJA MPH IOCTOSSHHOM JTWHAMHYECKOM
MomeHTe?

26. Kakum o00pa3oM MOryT OBITh TIOJy4€HBI KpHBBIE
MEPEeXOHBIX  TPOIECCOB  MPH  JIMHEHHBIX ~ MEXaHUYEeCKHX
XapaKTepUCTHKAX JIBUTATENS POU3BOACTBEHHOTO MeXaHU3Ma?

27.Kakass ~ Harpy3ka  OJEKTPOTIPHBOJIAa  HAa3bIBACTCS
akTuBHOW? [IpuBennuTe €€ MEXaHNYECKYIO XapaKTePUCTHUKY.

28. Kakass ~ Harpy3ka  OJEKTPOTIPHMBOJIA  HA3bIBACTCS
peaktuBHOM? [IpuBeanTE €€ MEXaHUUECKYIO XapaKTEPUCTHUKY.

Monayns 2

1. Kakas xapakTepucThKa Ha3bIBaeTCs €CTECTBEHHOU
MEXaHU4ECKOMN?

2. HaveptuTe ceMEWCTBO MEXaHHYECKHUX XapaKTEPHUCTHK
JIBUTATENsl MOCTOSTHHOTO TOKa HE3aBUCUMOTO BO30OYKICHHUS:

— MNpU HEU3MEHHOM IIOTOKE M I  Pa3IMYHbIX
HaIpsHKEHUH;

— IpY HEU3MEHHOM HalpsHDKEHUH U Pa3JIMYHBIX TOTOKAX;

— TIpU HEU3MEHHBIX HANPSIKEHUH U IOTOKE, HO IpH
Pa3JIMYHBIX COITPOTUBIICHUSIX LEMHU AKOPS.

3. Uro Takoe TeHepaTOpHBI PEKYINEePaTUBHBIA PEKUM
JIBUTATENS MOCTOSIHHOTO TOKA, PEXKUM MTPOTHUBOBKIIIOUEHUS, PEKUM
JUHAMHUYECKOTO0  TOpMOkeHHs?  Haueptute  MexaHudeckue
XapaKTEPUCTUKU 3TUX PEXKUMOB Ul PA3IMUHBIX CONPOTUBICHUN
LEMNU AKOPSI.

4. Kak TOCTpOUTH CKOPOCTHYIO M MEXaHHYECKYIO
XapaKTePUCTUKU JBUTATENs MapasieIbHOrO0 BO30YXKIEHUS Mpu
0CIIabJIEHHOM MOTOKe?

5. Uem  oTnuyaercs  OJEKTPOMAarHUTHBII ~ MOMEHT
JIBUTATENs] OT MOMEHTA Ha Baiy?

6. PaccuuTtaiite HOMUHAIBHOE COMPOTHUBIICHUE ABUTATEIS
napajuienbHOro BO30YxnaeHuss mnpu P, =40xkBm , U, =220B ,

n, =0.92 , ecau Tok Bo30yxaenus cocrasuser 0,025 ot 1,7

7. HauepTuTh NPUHLIMIIHAIBHYIO CXEMYy BKJIIOUEHUS
JIBUTATEIIs MapalIeIbHOTO BO30YKIACHHUS.

8. CpaBHute JIBUTATENN c napasieIbHbIM,
HOCTIeIOBATEIbHBIM M CMELIAaHHBIM BO30YXXJIEHHUEM B OTHOIICHUHU
IIYCKOBOTO MOMEHTA U MEPErpy304HOi CIIOCOOHOCTH.

9. Kak  ocymiecTBiseTcsi  pacyeT  MEXaHHYECKUX




XapaKTepUCTUK JBHUraTeNsl MapajuIeIbHOTO BO30YXKICHHUS 110
KaTaJIOKHBIM JaHHBIM?

10. Kakoii BuA MMEIOT ypaBHEHUS  MEXaHHUYECKUX
XapaKTEPUCTUK JBUrATElN] NOCTOSHHOIO TOKA B OTHOCHUTEIbHBIX
eaMHUIAX?

11. KpanoBslii JIBUTaTEIb IIOCTOSIHHOTO TOKa
NapajuleIbHOTO  BO30Y)KJIEHUSI OIyCKaeT TIpy3 B  PEXKHUME
IIPOTUBOBKIIIOUEHHU. UTO MPOU30UIET C €T0 CKOPOCTBIO BpALICHU,
€ B Iemb SKOps OylmeT BBEACHO  JOIMOJIHUTEIHHOE
CONIPOTHUBIICHUE?

12. Kak MIPOU3BOTUTCS rpaduueckuit pacuer
CONPOTHBIIEHUN MYCKOBOTO pPEOCTaTa JBUTATENs MapajieIbHOTO
BO30YXICHUS?

13. Kakasi MOIIHOCTh pacxoJyeTcs B IMOCIEIOBATEIHLHOM
BHEUIHEM  COMNPOTHUBIEHUHM B PEKHUME IMPOTUBOBKIIOUEHUS
nBuraress?

14. [Ipn kakux CTaTMYECKUX MOMEHTAX BO3MOXEH PEXKHUM
MPOTHUBOBKIIIOUEHUSI JIBUTaTeNld MapauieIbHOrO0 BO30YXKAEHUS
MOCPEJCTBOM YBEJIMYEHHUS COMNPOTHUBIEHUS B IENH SKOPS,
MOCPECTBOM M3MEHEHHUS MOJIIPHOCTU HANpsKEHUsI Ha AKope?

15. lomyctuM 1M peXUM NPOTUBOBKIIIOUEHUS ABUTATEIS
MIPH OTCYTCTBUU JOTOJHUTEIHHOIO COMIPOTUBIICHUS B LIETIH SAKOPS?

16. lns  kakod TeNMM HYKHO 3HATh MEXaHUYECKHE
XapaKTEPUCTUKHU U UX YpaBHEHU9

17. KakoB ¢u3nueckuii CMBICI XapaKTEPUCTUK PpPEKHMa
POTUBOBKIIIOYEHHS BO BTOPOM HJIM YETBEPTOM KBaJpaHTe?

18. KakoBbel mpenMyInecTBa W HEAOCTATKH PAa3THMYHBIX
Croco00B ANEKTPUIECKOTO TOPMOKEHUS ABUTATENICH?

19. Yto Takoe mapamMeTpUUECKHi CIOCO0 PEeryIupOBaHUS
CKOPOCTH JBHUraTesns?

20. Ilepeuncnante HEOOCTATKU PETYIUPOBAHUS CKOPOCTH
JIBUTATEISl U3BMEHEHUEM COMPOTUBJICHHUS B LIETIH SKOPSL.

21. KakoBbl MpaKkTUYECKUE TMpeAeibl  PEerylupoBaHUs
CKOPOCTH ABUTaTeNsl HE3aBUCUMOTO BO30YXKI€HUS MPU U3MEHEHUU
MarHMTHOTO MOTOKA?

22. KakoBbl mpeumyliecTBa M HEAOCTATKU Pa3IUYHBIX
CIIOCOOOB PEryIUPOBaHMs CKOPOCTU JBUTATENs MapalljielIbHOTO
BO30YXICHHUS ?

23. Kak moHMMAaTh TEPMHH «PETYIHUPOBAHHE CKOPOCTH C
MOCTOSIHHBIM MOMEHTOM U C IMOCTOSIHHOM MOIITHOCTBIO»?

24. Tloyemy mpH PEryaIupOBAaHUM CKOPOCTH H3MEHEHHEM
MarHUTHOTO  TOTOKAa  MEHSETCS  HAaKIOH  MeXaHH4eCKOU
XapaKTePUCTHUKH, a TIPU PETYIUPOBAHUM U3MEHEHUEM HAIPSHKCHUS
OH HE MeHsieTcs?

25. Kakass CKOpOCTh YCTaHOBUTCSI B KOHIIE Ipoliecca
TOPMOKEHHSI Pa3TUYHBIMU CIIOCOOAMU MPU AKTUBHOM M TACCHBHOM
MOMEHTAX CONPOTUBIICHUS?

26. UeM OOBSACHHTb, YTO XapakTepucTHku o= f(1,) mpu

ocnabJIeHNN MarHUTHOTO NTOTOKA MEPECEKAI0TCs B OJAHOM TOUKe pU
=07

27.TloueMy M TpU KAaKUX 3HAYEHHUAX TOKA M CKOPOCTH
nepecekaroTcs B OJHOM TOYKE XapaKTEPUCTHKH JBHUraTels MpU
COEIMHEHUH €ro MO CXeMe IIYHTUPOBAHUS IKOPs?

28. MoXeT 7 JBUTaTeNb MNapajyIeIbHOTO BO30YXKJICHUS




PEKyIepupoBaTh 3HEPTUIO B CETh IIPU COEAMHEHUU €r0 IO CXEME
LIYHTUPOBaHUSA AKOPs?

29. Kax u3MEHHT CBOE€ TOJIOXKEHHE MEXaHUJecKas
XapaKTepUCTUKA JAMHAMMUYECKOTO TOPMOKEHHUS IpHU OciaabiIeHUH
MarHMTHOTO MIOTOKA JABUTaTEIs.

30. Bo cKoJIBKO pa3 M3MEHUTCS MOMEHT IBHUTaTels NpU
3aJlaHHOM CKOPOCTH, €CIIM MOTOK CHU3MTCS B JIBa pasa (ABUTaTeIb
napajuieJIbHOTO BO30YKaeHus)?

31. HaueptuTe NpPUHIMIHAIBHYIO PEBEPCUBHYIO CXEMY
cucreMsl ['-]1, yka)XuTe NpUHLIMI €€ JEHCTBUS IIPU PEryIupOBaHUN
CKOPOCTH ¥ TOPMOKEHHUHU JIBUTATEIIS.

32. KakoB oOmmii AWama3oH peryJmpoBaHUs CKOPOCTH
nurarens B cucteme -] mpu KoOMOMHUPOBAHHOM PETYJINPOBAHUU
HaNpsDKEHUEM T'eHepaTopa U MOTOKOM JIBUraTesis?

33. Kakue bakTopsI OTPAaHUYHUBAIOT Uana3zoH
perynupoBaHus ckopocTu B cucreMe I'-J1 n kakumu crnoco6amu ero
MO>KHO pacIIMpUTh?

34. YkaxxnuTe JOCTOMHCTBA M HEIOCTATKH cucTeMbl I'-/].

35. Kak mpuHOHIUATBEHO TPOM3BOIUTCS PETYITHPOBAHNE
CKOPOCTH JIBUTaTels B THPUCTOPHOM MpHBOE?

36. Uto Takoe yroj peryiMpoBaHUs THPHCTOPOB U KaK €0
BEJIMYMHA BIUSET Ha CKOPOCTh JABUraTesis?

37. Kak ocymecTBisieTcss peBepc JABHTATeNs] B CHUCTEME
TII-0?

38. HazoBuTe 1 npeacTaBbTe CUIOBBIE CXEMbl PEBEPCUBHBIX
TUPUCTOPHBIX TMpeoOpa3oBaTesiel, YKaKUTE WX JOCTOMHCTBA H
HEJO0CTaTKH, a Takke 0071acTh MPUMEHEHUS.

39.UYto Takoe WHBEPTOPHBIH PEKUM THUPHUCTOPHOTO
npeobpazoBarens?

40.B kakoMm pexuMe paboTaeT JBUTATENb  IPHU
MHBEPTOPHOM peXuMe mpeoOpa3oBaTeliss U Kakue MepeKIIoueHus
HE0OXO0IMMO MTPOU3BECTH B 3TOM CIydae B LIETIH SAKOPS ABUraTesis?

41. Kakoii BHJ HMEIOT MEXaHHYECKHE XapaKTePUCTUKU
nsurarens B cucreme TII-J17?

42.Yto Takoe NPEPBIBUCTBIA PEKUM THUPHUCTOPHOIO
npeoOpaszoBaress U KaKoBO €ro BIUsSHUE Ha paboTy npuBoaa?

43. Kak 3aBUCHUT cosep THPUCTOPHOTO TMPUBOAA OT

CKOPOCTH BpAIEHUS IBUTATEINs?

44. Yxaxute IOCTOMHCTBA U HENOCTATKH THUPHUCTOPHOTO
IPUBOJIA M BO3MOXHBIE 001aCTH €ro MPUMEHEHHUSI.

45. Kak ocylIecTBiIsieTcss PEeryaIupoBaHHe CKOPOCTU MPH
UCIOJIb30BAaHUU UMITYJIbCHBIX PETYIATOPOB HAMpPsDKEeHUs?

Mopnyis 3

1. Tlowemy  jya  JBurarens  MOCJENIOBATEIbHOTO
BO30Y)KJIEHHUS  HENb3sd  IOJY4UTh TOYHOE  AHAIUTUYECKOE
BBIPAKEHUE MEXaHUUECKON XapaKTEpPUCTUKN?

2. Jnsd KakoW 1eaM MOTYT CIY)KUTh BbIBEICHHbBIE
NpUOIMIKEHHBIE  YpPaBHEHUS MEXAaHWYECKOM  XapaKTepUCTHKH
JIBUTATENIS C TOCIIE0BATENIEHBIM BO30YXAeHUEM ?

3. B kakux pexumax MoxeT paboTaTb JBUraTelb
HocJe10BaTeabHOro Bo30yxaeHus? [louemy /i Hero HEBO3MOKHA
paboTa B TeHEPaTOPHOM PEXKHME C OTAA4YeH SHEPTUU B CETh?




4. IloueMy ecTecTBEHHas M PEOCTAaTHbIE XapaKTEPUCTHUKU
JIBUTATEJIS TIOCJIEAOBATENIFHOTO BO30YXKIEHUS HE MEPeXonsiT B
001acTh OTPHULIATEIILHBIX MOMEHTOB, a IPU IIYHTUPOBAHUU SIKOPS
TOTO0 K€ JBUraTeNsl IEPEXOasT?

5. TlokaxxuTte 1O YypPAaBHEHHUIO 3JIEKTPOMEXaHUYECKOU
XapaKTePUCTHKH, W3MEHEHHEM KaKUX [apaMeTpoB  MOKHO
perynupoBaTh ~ CKOpPOCTb  JIBUraTells  IOCJIEIOBATEIbHOTO
BO30YXICHHUS.

6. OxapakTepusyiTe pa3IUdHbIC CIIOCOOBI PETYINPOBAHHUS
CKOPOCTH JIBUraTelisl HOCIEA0BATEIBHOIO BO30YKACHHUS.

7. YUeM  OOBSCHUTHP  HEIUHEHHOCTh  MEXaHMYECKOU
XapaKTePUCTUKH JBUTATEIS IPU IIYHTUPOBAHUH SIKOpI U R, =07

8. Bo3MoxHa JIM peKymepamuss SHEPrud B CETh IPHU
ITYHTHPOBAaHUN SKOPSI JIBUTATEIIS MOCTIEI0BATEIHHOTO
BO30YXICHUS?

9. Tlouemy B 30HE 3HAUUTEIHHBIX HArPY30K MEXaHUICCKHEC
XapaKTePUCTHKU TIPH IIYHTHPOBAHUM OOMOTKH BO3OYXKICHHS
MPUOTMKAIOTCS K JIMHEHHBIM?

10. Kakue crmocoObl TTycka BO3MOXHBI IS JIBHTATEIIS
MTOCJICIOBATEIILHOTO BO3OYKICHHSI M KaKUe M3 HUX HanboJiee 9acTo
MIPUMEHSIIOTCS Ha MTPaKTUKe?

11. [losicauTe, Kak NOPOU3BOJUTCS pacyeT IYCKOBBIX H
TOPMO3HBIX COIPOTHBIICHUH.

12. TlpencraBbTe MEXaHUYECKHE XapaKTEPUCTUKU
JIBUTATENS IPU IIYHTUPOBAHUU SIKOPSI U OOMOTKH BO30YKICHUSI.

13. JIns xakoi 1menu M KakuM o0pa3oM HCIOJIB3YIOTCS
YHHUBEpCaJIbHbIE XapaKTEPUCTUKU ABUTATENS IMOCIEAOBATEIHLHOIO
BO30YXJACHUS B OTHOCUTEIbHBIX €IUHUIAX?

14. JIsurarenb IOCTOSHHOTO TOKa C IIOCIEI0BATCIBHBIM
BO30yXJeHueM paboTaeT Ha JIMHEHHOM y4YacTKe KpPHUBOM
HamMarHuuuBaHus. Kak M3MEHHTCS KECTKOCTh MeXaHHM4ecKOon
XapaKTEePUCTHUKH, €CITU Harpy3ka CHU3UTCS B 2 paza?

15. HayeptuTe mnpuUHUOUNHNAIBHBIE CXEMbl BKJIIOYCHHS
JBUTATENEel MOCIeI0BaTeIbHOTO U CMEIIaHHOTO BO30YKICHUS MIPU
yCKe.

16. Kak MoryT paccuuThIBaThCS KPUBBIE CKOPOCTH, TOKA U
MOMEHTA JJIsl IBUTaTellel MOCIIe0BaTeIbHOT0 BO30YKACHUS MpU
MyCKE U TOPMO>KEHUU?

17. Kakumu ycioBHSMH OIpeNeNsieTcs pealbHas CKOPOCTh
XOJIOCTOTO X0Ja  JBUTATeNls  MOCTOSIHHOTO  TOKa  C
MOCIeZI0BaTeIbHBIM BO30YXKAeHEM?

18. [Touemy B  DIEKTPONPUBOAAX C  JBUTATEIEM
MOCTOSIHHOTO ~ TOKa  TOCHEAOBAaTENbHOTO  BO3OYXKICHHUS  HE
MPUMEHSIFOTCS] peMEHHbBIE U IIeMHbIe Tiepeaaun?

19. Kakoe COOTHOIIEHHE @y /@, SBISETCA JOMYCTHUMBIM

JUIsl IBUTATEIsl OCIeI0BATEIbHOTO BO30YKICHNS U3 COOOpaKeHUI
MEXaHUUYECKOW MPOYHOCTHU HIEKTPUUECKON MalTUHbI?

20. Kakum oOpazoM  MoxeT  OBITb IIOCTPOEHA
UCKYCCTBEHHAss peOoCTaTHas XapaKTepUCTHKa TpU H3BECTHOU
€CTECTBEHHON XapaKTEePUCTHKE IBUrATENs?

21. OObsicHUTE, TIOYEMYy Teperpy3odHas CHOCOOHOCTh
JIEKTPOIBUTATENIS MTOCIIEI0BATENHHOTO BO30YKICHHSI 10 MOMEHTY
BBIIIIE, YEM Y JBHUraTellsi He3aBUCUMOT'0 BO30YKICHUSI.




22. 300pa3ute NPUMEpPHYI 3aBHUCUMOCTH MAarHUTHOTO
MOTOKA JIBUTATeNsl OT CKOPOCTH ISl €CTECTBEHHOM XapaKTePUCTUKU
B CXEME C IIYHTUPOBAHUEM SKODSL.

23. ITouemy mpu TOKE SIKOPS, MPEBBIIIAIONIEM HOMUHATIBHOE

3HAa4YCHHUE, MEXaHUYECKUE XapaKTEPUCTUKU JBUTATENS
II0CJIEZ0BATEIBHOTO BO30YK/ICHNS JINHEHHBI?
24. CpaBHHTE JIBUTATEIN c HapaJljIeIbHBIM,

MOCJICZIOBATEIIFHBIM M CMEIIAHHBIM BO30Y)KJICHHUEM B OTHOIICHHH
ITyCKOBOT'O MOMEHTA U MIEPErPy309YHON CIIOCOOHOCTH.

25. Kakum  00pa3oM  OCYIIECTBISICTCS ~ TOPMOXEHHUE
MPOTUBOBKIIIOYCHUEM TIPU aKTHBHOM W PEAKTHBHOM CTATUYCCKOM
MomeHTe?

26. B 4em 3akirodarOTCs HEAOCTATKH JUHAMHUYECKOTO
TOPMOYKCHHSI JIBUTATENS IOCIIECIOBATCIILHOTO BO3OYXKICHHUS C
CaMOBO30OYXKJICHUEM M TMMOYEMY NPH JHHAMHYECKOM TOPMOKCHHU
WHOTJA  OCYIICCTBIIICTCS  HE3aBHCHMOE IMHTAaHUE OOMOTKH
BO30YXICHUS?

27.TloyeMy B pealbHBIX YCJIOBHSX MEXaHHUYECCKHE
XapaKTePUCTHKHU JIBUTATEIIS TIOCIICIOBATEIIBHOTO BO3OYKICHHS B
TOPMO3HOM pEXHME C CaMOBO3OYKICHHEM TIIPH Pa3IUIHBIX
JIOTIOTHUTEIBHBIX CONPOTHRIICHHUSX B SIKOPHOM IIEITH HCXOJIAT HE U3
Hayajla KOOpJIMHAT?

28.Tlpn KakuX YCIOBHSX JIOJDKHO  OCYIIECTBIISTHCS
TOPMOKEHHE C CaMOBO30Y)KJIEHHEM, UYTOOBl HE JIONYCTHUTH
pa3MarHWYMBaHUS MAITHHBI?

29.

YeMoOBICHIETCAOTPaHUICHHOCTHIIPUMEHEHU S TAHAMHU
94EeCKOTOTOPMOKCHHUSIBUTATEIISTIOCIIEIOBATEILHOTOBO30 YK ACHUSIC
caMOBO30yKIeHHEeM?

30. HazoBuTeoOmacTuIpuMeHEH S IBUTATEIICHTIOCTIeIOBA-
TEJIbHOTOMCMEIIaHHOTOBO30Y K ICHUSIMOOBICHUTEHX.

31.

KakOyayTBBITIIs 1€ ThMEXaHHUECKHEXaPAKTEPUCTHKHUIB
ura-
TEJICHCMEIIaHHOTOBO30Y K ICHUSATIPHPA3HBIXCOO THOICHHSIXMEXKTY
amrnep Butkamu (MJIC) mnapamienbHOM W mOCIenOBAaTEIbHON
00MOTOK?

32. Kakue  crmocoObl  AJIEKTPHYECKOTO  TOPMOXKCHHS
UCTIOJIB3YIOTCS JUTS IBUTATENICH CMEIIIAHHOTO BO30Y K ICHHSI ?

33. Kak  mpou3BOIUTCS  pPEBEPCUPOBAHHME  JBUTATEIS
CMEIIaHHOTO BO30YXKIeHUs?

34. Kak rpadudecku IIPOU3BECTH pacuer
YCKOPEryIIMPOBOYHOTO peocTara [yl JBHUraTelst CMEIIaHHOTO
BO30YXJIeHUA?

35.

HO‘IGMY}IBI/IraTeHLCMeHIaHHOFOBO36y)KI[eHI/IHpa6OTaeTH
CYCTOﬁ‘lHBOHpI/IBCTpC‘lHOMBKJ'IIOLICHI/II/IO6M0T0KB036Y)KI[CHI/I$I?

Monyns 4

1. B kakux pexumax MOXKeT paboTaTh aCHHXPOHHBIN
JIBUTATEIDH?

2. Kax 3aBucHT MakCUManbHBIA (KPUTUYECKUH) MOMEHT
ACUHXPOHHOTO JIBUraTeNsl OT HANPSKEHUsI CETH M CONPOTUBIICHUS




nemnu poropa?

3. Kak wu3MeHuTCS KpPUTHYECKOE CKOJBXKEHHE MpU
BKJIFOUEHUU CUMMETPUYHBIX CONIPOTHUBIIEHUH B 1I€TIb cTaTOpa?

4. Kak omnpenenuTs aKTUBHOE COIPOTHBIIEHHE pOTOpA
ACMHXPOHHOT'O JABUTATENs 110 KAaTaJI0XHbIM JaHHBIM?

5. Kakum 00pa3oM MOXeT OBITh TIOCTPOCHA €CTECTBEHHAS
MeXaHUYeCcKasi XapaKTepUCTUKA aCHHXPOHHOIO JIBUTaTess?

6. Kak TOCTpOMTh HCKYCCTBEHHYIO XapaKTEPHCTUKY
ACUHXPOHHOI'O  JIBUTareis IpU  H3BECTHOM  €CTECTBEHHOM
XapaKTEPHUCTHKE:

— JUIs APYTOro CONPOTHUBIIEHUS POTOPA;

— JUId JpYroro HampspKeHUs, K KOTOPOMY IOIKIIOYEH
CTaTop;

— JUId JpYroi 4acToThl CETU?

7: Tlpm Kakux CKOJBXKEHUSAX BO3MOXHA YyCTONUYMBast
paboTa aCUHXpOHHOT'O JIBUTATENsl MPU MOCTOSHHOM CTaTHYECKOM
MoMeHTe M ?

8. IlouemMy MaKkCUMalbHBIH MOMEHT  aCHHXPOHHOTO
JBUTATENsl B TEHEPATOPHOM peXHUMe OO0Jjbllle MaKCHMajIbHOIO
MOMEHTA B JIBUTATEIILHOM peKuMe?

9. YeM OOBSACHHUTH, YTO TOK CTAaTOpa NpPU CHHXPOHHOH
CKOPOCTH HE 3aBUCHUT OT BEJIMYUHBI TOOABOYHOTO CONIPOTHBIICHUS B
poTopHOii nienu?

10. Tlouemy mpu OAHMX W TEX K€ 3HAYCHUSX MOMEHTOB
KOPOTKOT'O 3aMbIKaHUs (HayaJIbHbIX MOMEHTAX), MOJIY4aOUINXCs B
OJIHOM CITy4ae MpH 3aMbIKaHUH POTOPA HAKOPOTKO, a B JPYrOM—IIpH
COOTBETCTBYIOLIEM JIOIOJTHUTEIIBHOM CONPOTUBJIEHUH, Pa3IMYHBIM
U OKa3bIBAIOTCS 3HAYEHUS] TOKOB KOPOTKOT'O 3aMbIKaHUS?

11. Kak u3meHsieTcst TOK poTopa aCHHXPOHHOTO JABUTATEIIS C
U3MEHEHHUEM CKOJIb)KEHUS?

12. Ilouemy npu HENOJABMXKHOM POTOpPE TOK JIBUTATENs B
HECKOJIbKO pa3 MPEBBIIIAET HOMUHAIBHBIN TOK?

13. Kak  mpoBoasTcss  NpUONMKCHHBIA W TOYHBIN
rpauyeckue pacueTsl MyCKOBBIX COPOTUBIICHUN B 1IeNU poTopa’?

14. Ilpn KakoM HaIpsDKEHUMM CETH IPAKTUYECKH MOKET
HOPUMEHSATBCS YCK aCUHXPOHHOTO JIBUTATelIsl NEPEKIIOUEHUEM CO
3Be3/1bl Ha TPEYTOJIbHUK?

15. Kakue  cmocoObl  3JEKTPUYECKOTO  TOPMOXKEHHUS
HNPUMEHSIOTCS Ul aCHHXPOHHBIX JABUraTesnei?

16. [ln1  kakux MEXaHM3MOB MOXXHO  OCYIIECTBUTh
TOPMOYKEHHE aCUHXPOHHOTO JIBUraTellsl C peKylepalueil sSHepruu B
CeTh?

17.C kakoil 1enpl0 MpU JUHAMHYECKOM TOPMOXKEHUHU
ACMHXPOHHOTO JIBUTaTelsl B OOMOTKH CTaTOpa MOJIat0T MOCTOSHHBIN
TOK?

18. Haueprute IIPUMEPHBIN BHU] MEXaHUYECKON
XapaKTepUCTUKH JUHAMUYECKOTO TOPMOXKEHHUSI AaCHHXPOHHOTO
NIEKTPOJIBUTATENIS U YKAXKHUTE, KaK BIUSAIOT Ha BUJ XapaKTEePUCTHK
BEJIMYMHA TOKA BO30YXKICHUS U CONTPOTUBIICHHE POTOPHOM LIETH.

19. B kakoif oOnacTu MEXaHMYECKOW XapaKTepUCTHKHU
JIBUTATEIIS NIPU JUHAMHUYECKOM TOPMOXKEHHU MOXET UMETh MECTO
HEYCTONYNBBIN pEXUM?

20. MOXHO 51 yTBEp)KIaTh, 4TO MpH JIO00H CKOpPOCTH
BBIIIIE CHHXPOHHOM JIBUraTeNb OyJeT OT/1aBaTh SHEPTHIO B CETh?




21.YeM OOBSACHUTH HATUYME MAaKCUMyMa MOMEHTa IIpHU
JMHAMUYECKOM TOPMOXEHHHM M TO0YEeMy C YMEHBIICHHUEM
JIOTIOJIHUTEIILHOTO COTIPOTUBJICHUS B POTOPHOM ILIETIM MaKCUMYyM
MOMEHTA CMEIIAETCS B CTOPOHY MEHBIIIUX CKOJIbKEHUH?

22. 300pa3ute npuMepHYIO 3aBUCHMOCTh TOKa B POTOPHOM
ey JBUTATENs TPH JIUHAMHYECKOM TOPMOXKEHHH, a TaKKe
KPHBYIO DPE3YJIbTHUPYIOMIET0 pabodero MarHUTHOTO IIOTOKa OT
CKOPOCTH.

23. [IpuBenute mpuMephl IPUBOIOB, B KOTOPHIX BO3MOXKEH
Hepexo/1 ACHHXPOHHOTO JIBUTATENIsl B TEHEPATOPHBIN PEXKHM.

24.YeM OOBSCHHUTH TMOSIBICHUE OOJBIINX TOKOB IIPH
mepexoje B PEKHM  IMPOTHBOBKIIOYCHHWEM  ACHHXPOHHOTO
nBuraress?

25. ACHHXpOHHBIA JIBUTATENh MEXaHW3Ma IMOJbeMa KpaHa
obecrieunBaeT MoabeM rpy3a. UTO MPOUCXOAUT C €ro CKOPOCTHIO
BpAIIEHHs], €CJIM B POTOPHYIO IIEMb BBOJUTCS 3HAYUTEIHHOE IIO
BEJIMYMHE JIOTIOJHUTEIHHOE COTIPOTHUBIICHUE?

26. HazoBuTe BO3MOXHBIE CIIOCOOBI  PETYIMPOBAHUS
CKOPOCTH BpPAICHUSI aCHHXPOHHBIX JIBUTATEJICH.

27. Kakue CIocoObI peryJIupoBaHus CKOpPOCTH
ACHHXPOHHOTO JIBUTATENSI MO3BOJISIOT IJIABHO M3MEHSATH CKOPOCTh
MpH HAJTMYWU JKECTKHX MEXaHHMYECKUX XapakTepucTuk? KakoBbl
HEIOCTATKH ITUX CIIOCO00B?

28. K kakoMy THITy OTHOCHUTCS PETyJIUPOBAaHUE CKOPOCTH
ACMHXpPOHHOTO  JIBUraTelis  BKIIOYEHHEM  JIOMOJIHUTEIHHOTO
conpoTuBiicHusi B potope? Ilepeuncnure HeAOCTaTKU 3TOTO
crocoba peryimpoBaHus CKOPOCTH.

29. HaueptuTte cxemMbl 0OMOTOK CTaTOpa ABYXCKOPOCTHOTO
JBUTATENsl TPU PETryJIUPOBAHUM CKOPOCTH C  TOCTOSIHHBIM
MOMEHTOM U MOCTOSIHHON MOILTHOCTBIO.

30. Ykaxkute IOCTOMHCTBA U HENOCTATKU PEryIHpOBaHUS
CKOPOCTH C MOMOIIIBIO TUPUCTOPHBIX PETYISITOPOB HAMPSIKEHUS B
e CTaTopa.

31. Haueptutre  KackaJHble  CXEMBbl  pEryJIHpOBaHUS
CKOPOCTHM  aCHMHXPOHHOTO  JBUTATeNlsl C  HCIOJIb30BaHUEM
MOJIYTIPOBOIHUKOBBIX BBIIIPSIMUTENICH B IIETIH POTOPA.

32. KakuM [OJDKHO OBITh COOTHOILIEHHWE HANpPSDKEHUS U
YacTOThl MPU YACTOTHOM PEryJupPOBaHUHM Ui COXPAHECHUS
MOCTOSIHHOM MePerpy304HOi CIOCOOHOCTH ABUTATENs?

33. Kak wu3MeHsieTcs KPUTHYECKOE CKOJIBKEHUE MpHU
YMEHbILIEHUHU YaCTOThI, €CIIH YIIPABICHHE TPOU3BOIUTCS 110 3aKOHY
U/f =const?

34.Kak Bauser ydeT HACBIEHMS Ha  BEJIMYMHBI
KPUTUYECKOTO U ITyCKOBOI'O MOMEHTOB JIBUTATeNs P Pa3IUUHBIX
yacToTax u 3akoHe U/f =const?

35. OnleHnTe TPEUMYIIECTBA M HEAOCTATKH YaCTOTHOTO
yIpaBIEHUS ¢ HEU3MEHHBIM MAarHUTHBIM TIOTOKOM TPU Pa3TUYHBIX
4acTOTax.

36. O6BsicHUTE BO3MOYKHOCTh HUMITYJIbCHOTO
PETYIUPOBAHUS CKOPOCTH ACHHXPOHHOTO IBUTATENS U TIPEJICTaBhTE
OpUMEHsIeMble  CXEeMbl  peaju3alud  JaHHOTO  Ccrocoda
pEryIHpOBaHUSL.

37. CpaBHUTE pETyIUPOBOYHBIE CBOWCTBA ACHHXPOHHBIX




JIBUTATEJIEH U IBUraTeied MTOCTOSTHHOTO TOKA.

38. Kakne W3 pacCMOTpPEHHBIX CIIOCOOOB PETYIHPOBAHUS
o0ecrieuynBarOT MPHOIM3UTENBHO MOCTOSIHHYIO pacIojaraeéMyro
MOIITHOCTh, a4 KAKUE ¥ MOMCHT?

Monayns 5

1. Kakue BUIBI EPEXOIHBIX PSKHUMOB UMEIOT MECTO TIPH
paboTe snekTponpuBoaa’?

2. Kakoe mpakTudeckoe 3HAYCHHE HMEIOT IEPEXOTHBIC
MIPOIIECCHI B AIEKTPONPUBO/IE?

3. Hua xakux pabovyMx MAaIIMH XapakTep IMEepPexXOoHOTO
nporiecca He UMEET CYIIeCTBEHHOTO 3HAUYCHUS ?

4. B kakux ciydasx M pa30MKHYTBIX SJIEKTPOTIPHUBOJIOB
UCCIIEIYEeTCSl MEXaHWYECKHE M AJIEKTPOMArHUTHBIE TIePEXOTHBIE
po1IeCCh?

5. OOmbscHuTE du3nyecKyro CYIIHOCTb
5JIEKTPOMEXAHHYECKOM T, U 3JIE€KTPOMArHUTHOM T, MOCTOSHHBIX

BpeMmeHu. Kakum 00pa3oM MOTYT OBITH ONPENENEeHBI TIOCTOSHHBIE
BpEMEHHT, uT,?

7. Kak ompenensiercs  UIMTENBHOCTh  IEPEXOIHOTO
mporiecca Mpy U3BECTHBIX 3HAYEHUSX TTOCTOSIHHBIX BPEMEHH?

8. IlpencraBpre W OOBSCHUTE OCHOBHBIC YpPaBHEHHS IS
CKOpPOCTH M TOKA JIBUTATEIS ITPH NMEPEXOAHBIX MPOIIeccax.

9. Tlouemy mpu NMPHUIOKEHUH HATPY3KU K BTy JBHTATEIS
TIOCTOSTHHOTO TOKA YBEITUYHUBACTCS TOK SKOPSI?

10. Kakum o00pa3oM MOXKET OBITh OIpPEACIICHO BpeMs
pasroHa JBUTATEINs TMPH OJHOCTYNEHYATOM W MHOTOCTYIEHYATOM
nmyckax?

11. TIlpenctaBbTe W OOBSACHUTE KPHUBBIE TEPEXOIHBIX
IPOIIECCOB TPU ITYCKE, TOPMOXXEHUH NPOTUBOBKIIOUCHHUEM U
JTMHAMUYECKOM TOPMO>KEHHH.

12. TlpenctaBbTe W OOBSACHUTE KPHUBBIE IEPEXOTHBIX
IPOIIECCOB Ui CKOPOCTH W TOKAa JBUTATEls MOCTOSHHOTO TOKa
HE3aBUCHMOTO BO30OYXKJIEHHS TIPH y4eTe dIIEKTPOMArHUTHOU
WUHEPIUH SIKOPSL.

13.Kak BiMseT W3MEHEHHE CONPOTHUBICHHS  IIPU
NEPEXO/IHBIX MPOIleccax Ha JUIUTEIBHOCTh UX MPOTECKAHUS?

14. O6bscHUTE OCOOEHHOCTH HCCIEAOBAHUS IEPEXOTHBIX
IPOIIECCOB B PAa30MKHYTBIX 3JCKTPONPHUBOJIAX C ACHHXPOHHBIM
JIBUTATEIICM.

15. [Ins xakoil nenu HeoOX0AMMO JepOpCHpPOBAaHUE IPH
MyCKe JBUTATENsl MOCTOSHHOTO TOKAa U3MEHEHUEM HATPSKEHUS?

16. Kakue crnocoObl NpPUMEHSIOTCS AN YCKOpPEHHs
JNIEKTPOMArHUTHBIX  TMEPEXOJHBIX  MPOIECCOB B  OOMOTKax
BO30YXXICHUS IEKTPUUECKUX MAIIH?

17. Tlepeuncnure ciocoOb! PopcHpPOBaAHUS U MOKAKUTE, KaK
Oyner wum3mensTbes OJIC reHeparopa MpH pPa3HBIX CIOCOOax
dopcupoBaHus.

18. Kak MOTYT paccUMTHIBATHCS KPUBBIE CKOPOCTH, TOKA H
MOMEHTa JJIsl IBUTATeNel MOCIIeJOBATeIbHOTO BO30YKACHUS TPU
yCKe ¥ TOPMOKEHUH?

19. Jlns xakoil menu HEOOXOAMMO OMpEAeNsTh MOTEepU




SHEPTUU NPH IyCKE U TOPMOKCHUU JIBUTATENISA?

20. HaueptuTe pamarpaMmy MOIIHOCTH M TOTEPh IpPHU
TOPMOXEHHH MPOTUBOBKIIIOYCHUEM JBUTATENIsl MMOCTOSIHHOTO TOKa
HapajyIeIbHOTO BO30YKICHHS.

21. 3anummTte u 00bICHUTE 00IIee BRIPAKCHHE IS IOTEPh
B ACHHXPOHHOM JIBUTAaTel€ B YCTAHOBHUBIIEMCS pEXHUME.
Omnpexnenute NOTEPU B CTATH B PEKUME KOPOTKOTO 3aMBIKAHHUS.

22. Kakas cocraBisromas noreps sHeprun A,, A, wm A,

OOBIYHO SIBJISIETCS JOMUHUPYIOIIEH, U B KAKUX CIIy4asiX OCTaJbHbIE
COCTABJISIFOIIME MOTYT UMETh OOJIbIliee 3HaYeHHE?

23. KakoBO COOTHOIIEHHE MEXIYy OCHOBHBIMH TOTEPSMHU
OpU MYCKE M TOPMOXKEHHMM JJISl BUTATENsl MOCTOSIHHOTO TOKa C
napasuleIbHBIM BO30YXJICHUEM U Ul aCHHXPOHHOT'O JBUraTes?

24. Kak ompenenuts TOTEpU DHEPTrUM TPU  ITyCKe
ACMHXPOHHOTO JIBUTaTeNsi C KOPOTKO3aMKHYTHIM pOTOpPOM U
yrayOJIEHHBIM TIa30M WUJIU IBOMHON KIIETKOM?

25. HazoBute  BO3MOXHBIE  CIOCOOBI  YMEHBIICHUS
ITYCKOBBIX MOTEPh IBUrATEINEH.

26. HazoBuTEe OCHOBHOHW CIIOCOO CHWKECHHS TIOTEph U
pacxo/ia SHEPTUM MpU MyCKe JBUTaTeNel TOCTOSIHHOTO TOKa.

27.TloueMy Tpu CTYIIEHYAaTOM ITyCKE IO CPAaBHEHHUIO C
MPSIMBIM JI0 TOM K€ CKOpPOCTH BpeMsl IyCKa MU, COOTBETCTBEHHO,
MOTEPU IHEPTUH 3aMETHO COKpAIatoTCs?

28. Kakum 00pa3oM MOTYT OBITh CHIDKCHBI TOTEPH B

3JIEKTPONPUBOAAX C PETYIUPYEMON CKOPOCThIO?

29. Urto mpencTaBisioT co00# cpelHre OTePH 3a UK ?

30. B kakoM COOTHOIIICHUH HAXOAATCS IIOTEPH SHEPTUH TIPU
MYCKE IBUTATENS B XOJOCTYIO M TIOJ] HArpy3KO# ?

31. CpaBHHTE MIOTEPH YHEPTUH, BBIACIISIOIINECS B
JBUTATENSAX MIPU MPSIMOM U PEOCTATHOM ITyCKaX B XOJOCTYIO.

[IpomexyTouHas aTTecTanusi UMeeT 1IeJIbI0 ONPEAETUTh CTENEHb TOCTHKEHUS 3alllIaHuPOBAHHBIX
pe3ynbTaToB O0YUYEeHHUS 32 ONPEICIICHHBIN Mepro 00ydeHus (CeMecTp) U MpoBOAUTCA B (opMme
9K3aMeHa U B (hOpMe BBITIOTHEHHSI M 3alIUThl KYpCOBOTO MPOEKTA.

[Ipomexxyrounass arrectauuss Ho aucuumiimHe «COBpPEMEHHBIH aBTOMAaTHU3MPOBaHHBIN
3JIEKTPOIIPUBOI» BKIIIOYAET TEOPETHUECKHE BOIIPOCHI, TO3BOJISIOIINE OLIEHUTh YPOBEHb YCBOECHUS
oOyJaromuMucs 3HaHUM, U MPaKTUYECKHE 3aJJaHUs, BBIABIISIONIME CTENeHb COPMHUPOBAHHOCTH
YMEHUH U BIaJIleHUH, IpoBOUTCA B (hOpME IK3aMeHa.

OK3aMeH II0 JIAaHHOM IHUCLMILINHE IMPOBOAUTCS B YCTHOﬁ (l)opMe 10 9K3aMCHAIIlMOHHBIM
6I/IJ'ICTaM, KaXObIH U3 KOTOPBIX BKIIFOYACT 2 TCOPECTUIYCCKUX BOIIPOCAa U OAHO IMPAKTHUYCCKOC
3aaHHuC.

Iloka3zarenn n KPUTECPHUH ONCHUBAHUA IK3aMEHa:

— Ha OLIEHKY «OTJMYHO» (5 6amoB) — 0Oy4aromuicsi 1eMOHCTPUPYET BBICOKUN YPOBEHB
C(OPMHUPOBAHHOCTH KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEeMAaTH4YeCKOe U TIIyOOKOe 3HaHue




y4eOHOTO MaTepuana, CBOOOJHO BBIMOJHACT MPAKTUYECKUE 33JaHusi, CBOOOJHO OIEpHpYyeT
3HaHUSMU, YMEHUSMU, TPUMEHSET UX B CUTYaI[UsAX MOBBIIICHHON CIOKHOCTH.

— Ha OLICHKY «Xopomio» (4 Oamra) — oOyJaromuiics TeMOHCTPUPYET CPEAHHI YPOBEHB
C(bOpMI/IpOBaHHOCTI/I KOMHGTGHLII/If/'Ii OCHOBHBIC 3HAHUA, YMCHUSA OCBOCHBLI, HO IOITYCKAKOTCA
HE3HAYUTCIIBHBIC OHII/I6KI/I, HETOYHOCTH, 3aTPYAHCHUSA TPHU aHATIUTUYCCKUX OICpaluiaXx, IICPCHOCEC
3HAaHUU U yMeHI/Iﬁ Ha HOBLIC, HCCTAHAAPTHBIC CUTYal[NH.

— Ha OILCHKY «YyIOBJETBOPHUTEJbHO» (3 Oamia) — oOy4aromiuiicss AEMOHCTpUPYET
MOPOTOBBIM YPOBEHb CHOPMHUPOBAHHOCTH KOMIIETCHIIMM: B XOJ€ KOHTPOJBHBIX MEPOIPHUSATUI
JOTTYCKAIOTCSl OIIMOKHU, TPOSIBISETCS OTCYTCTBHE OTIEIbHBIX 3HAHWUW, YMEHHH, HABBIKOB,
0OyyaroUIUICs HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS NPU ONEPUPOBAHUM 3HAHUSMHU U
YMCHUAMHU IMPHU UX ICPECHOCEC HA HOBBIC CUTYalluU.

— Ha OLICHKY «Hey10BJeTBOPUTEIbLHO» (2 Oaiia) — oOyyarouiuiicss IeMOHCTPUPYET 3HAHUS
He Oosiee 20% TeOpeTHUYECKOTO Marepuaia, JOMYCKaeT CYIIECTBEHHBIC OIIMOKH, HE MOXKET
M0Ka3aTh MHTEJUIEKTya IbHbl€ HABBIKW PELIECHUS MPOCTHIX 3a/1a4.

— Ha OLEHKY «Hey/AOBJIeTBOpPUTEJbHO» (1 Oamn) — oOyyaromuiicss He MOXKET MOKa3aTh
3HaHMS Ha YPOBHE BOCIPOU3BEACHUS U OOBSCHEHHS HHQOpPMAIMKM, HE MOXET I[O0Ka3aTh
MHTEJJIEKTyaJIbHbI€ HaBBIKU PELIEHUs IPOCTHIX 3a/1a4.
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