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PaGouast mporpamma coctasiena Ha ocHoBe @I'OC BO - marucTparypa 1o HarnpasJIeHHIO
nozarorosku 13.04.02 DexTposHepreTHKa H 3J1eKTpoTeXHuKa (mprka3 Munobprayku Poccun ot
28.02.2018 r. Ne 147)

PaGouass mporpaMma paccMOoTpeHa M ojoOpeHa Ha  3acellaHHHM  Kadenpsl

ABTOMaTH3UPOBAHHOTO JIEKTPOIIPHBO/IA H MEXATPOHHKH

17.01.2022, npotokon Ne 5 %
i 3as. xadenpoii

Pa6ouas nporpamma oo6peHa METOINIECKON KOMHCCHEH I/IBMAC
26.01.2022 r. mpoToxon Ne 5 . ;
IIpencenarens / 2 B.P. Xpamuuu

Pabouasi mporpamma cocTaBiieHa: % /
joueHT Kadenpel ADITuM, kaHa. TeXH. HayK B.B. Illoxun
Perensent: '

3am. HadasbHuKa LD TIITIAO « MMK» o 3nex€rp?npnaouy Kaﬂn, TEXH. HayK




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




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

llenpto OCBOEHMSI IUCHMIUIUHBL SBISETCS (OpPMHUpPOBaHHE Yy CTYICHTOB 3HAHUU H
MpPaKTUYECKUX  HAaBBIKOB I  PEIIeHUS  3aJad  COBEPIICHCTBOBAHHMS W PA3BUTHUA
ABTOMATU3MPOBAHHOTO  JJIEKTPONPUBOAA B OCHOBHBIX arperatax METaJUlypru4ecKoro
IIPOU3BO/ICTBA.

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

Jucuunnuaa CoBpeMEHHBIH aBTOMATH3WPOBAHHBIM 3JIEKTPONPUBOJA BXOAMT B 4YacTb
y4eOHOTO 11aHa popMupyeMyro ydacCTHUKaMu 00pa30oBaTebHBIX OTHOIIEHUI 00pa30oBaTeIbHOM
IPOrPaMMBI.

JUis  u3ydeHus ~ JAWCHMIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hOpMUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ PAKTUK:

HeoOxomuMbl 3HaHUS BOMPOCOB aBTOMATHU3WPOBAHHOTO AJICKTPONPUBOAA B OOBEME
muciumine - «®dusukay, «Marematuka», «TeopeTHueckue OCHOBBI — AJIEKTPOTEXHUKUY,
«OJIEeKTpUYECKHE  MAalIMHb»,  “OieKkTpudyeckuil  npuBox”, “CuioBas  3JIE€KTPOHMKA’,
“CxemotexHuka”’, «Teopus aBTOMATHYECKOTO ympaBieHUs», “Cucrembl  yHopaBICHHS
AJIEKTPOTIPUBOAOB” y4eOHOro IUTAaHA TOJITOTOBKM OakaiaBpoB 1o Hampasicauo 13.04.02
"JJeKTPOIHEPreTUKA U DJICKTPOTEXHHUKA" .

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYEeHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOUMBI 17151 U3YUCHUS] JUCIUILTIH/TPAKTHK:

[ToaroroBka K mpoiierype 3allrThl ¥ 3a11UTa BEITYCKHON KBATH(PUKAITMOHHOMN paboThl

3 KomneTreHInu 00y4amoiierocs, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3yJibTaThbl 00y4eHUs

B pesynbrate ocBoeHus TucHUIUIMHBI (MOayIs) «CoBpeMEHHBIM aBTOMaTH3UPOBAHHBIH
AJIEKTPOIIPUBO» OO YHAIOITUICS TOHKEH 00J1a1aTh CIEAYIOIIMMHI KOMITICTCHITUSIMU

Kon nanukaTopa WNHnukaTop TOCTHKEHUS KOMIIETSHITUN

[1K-2 CnocoOHOCT KOHTPOJNHPOBATH TOJNHBIA IMKJI pa3pabOTKA TPOEKTa CHUCTEMBI
JJIEKTPONIPUBOJIA

[K-2.1 OcymiecTBiseT KOHTPOJIb MOJHOIO LUKJIA pa3pabOTKU NMPOEKTa CHUCTEMBI
ANEKTPONPUBOA




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET S 3adyeTHBIX enuuui 180 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas paborta — 57,2 akaj. 4acoB:
— ayIuTOpHas — 54 akaJl. 4acoB;
— BHEAyIUTOpHAs — 3,2 aKaJl. 4acoB;
— caMocTosTenbHas pabora — 87,1 aka. 4yacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynutopHast s
o | xonrakHas pabora E 3 dopma TEKyIIEro
=
5 B aKaj. Jacax 3] Bun KOHTPOJIS
Pazzen/ Tema 3 (B axaz. acax) = . p Kon
S 3 ©| caMoCTOSsTENbHOM | yCIeBaeMOCTH U
JUCIIUILIAHB 3 = . | KoMnereHuuu
@) g £ paboThI MIPOMEKYTOUHOM
nab. | mpakT. | 3 &
Tlex. Z'g aTTeCTalnu
3aH. 3aH. | Q =
1. Beenenue
1.1 [lens u 3amauu Kypca, €ro
1 ypea, CaMoCTOSTENBHOE .
coJiepKaHue, CBSI3b c _| VYcrusrit onpoc
H3yueHHe yueOHOU
JIpYTUMHU mucruiiiaamu| 1 1 2,1 U HAYIHOI CTYJEHTOB IO IIK-2.1
y4e0HOTO IIaHa y M3YYCHHOU Teme
JUTEPATYPbI
CIIENATLHOCTH.
HWroro no pazneny 1 2,1
2. CunoBas 4acTh
aBTOMATH3UPOBAHHOTO
AJIEKTPONPUBOA B METAJUTYPTUU
CaMocTosTeNbHOS
H3yuYeHHEe y4eOHOU
U Hay4yHOH
JIUTEPATYPbI
ITowuck
JIOIIOJIHATEILHOMN
2.1 TlpuBOoxabl IOCTOSIHHOTO HH(pOPMAIIUH 1O .
TOKa . (ocobenHoO-cTH rsa(zil)211£)1{017ll1 TEME YeTHeli onpoc
. 1 1 2121 5 CTYIEHTOB IO I1K-2.1
JIBUTATEINEH " (pabora c .
. U3YUYCHHOI Teme
npeoOpaszoBaresei) oubnnorpaguuec
KHUM MaTepuaIaMH,
CIPaBOYHHKAMH,
KaTaJloraMH,
CJIOBApSIMH,
DHIUKJIOIIE M-
MH).




2.2 TlpuBojaBl TEPEMEHHOTO
TOKa (acuHXpOHHBIE u
CHUHXPOHHBIE IBHUTaTelM, HUX
XapaKTepUCTUKH,

npeoOpa3oBaTeNll 4acTOTHI C
HEINOCPENCTBEHHON CBSI3BIO U
CO  3BEHOM  IIOCTOSHHOTO

CamocTosATeIbHOE
n3yueHue yuyeOHou
Y Hay4HOU
JTUTEPaTypPHI
ITouck
JIOTIOJTHATEIBLHOM
nHdopManuy 1o
3aJIaHHOU TeMe

YcTHBIH onpoc

221 5 CTY/ICHTOB TIO [K-2.1
TOKa, aBTOHOMHBIE (pabota c o
U3ydeHHOH Teme
UHBEPTOPBl HANPSDKEHUS H 6ubnuorpaduyec
TOKa, PEKyIepaTHBHBIHI KM MaTepuaaamu,
BBITIPSIMHTEITD, BO3Bpar CIPaBOYHHUKAMH,
SHEPrHu B CeTh, KaTaJIoTaMH,
npeoOpa3oBaTesld Ha HHU3KOE CIIOBapSIMH,
U CpellHee HaNpsDKCHHUE) SHIUKJIONE TUSIMHU
HUroro no pasaeny 4/41 | 10
3. CucreMbl peryaupoBaHusi B
INEKTPONPUBOAAX
METaJUTypTUYECKOro
TIPOU3BOJICTBA
CamocrosTenbHOe
H3yueHHe yueOHOU
U Hay4yHOH
JUTEPATYPHI
[Tonck
3.1 CucremMsl perynmpoBaHus N
JIOTIOJTHUTENIBHOM
CKOPOCTH B
UH(pOPMAIHH 10 o
INEKTPONPUBOAAX . VYcerHblit onpoc
3aJlaHHOH TeMe
IIOCTOSIHHOT'O TOKa 221 5 (pabora ¢ CTYJEHTOB IO IIK-2.1
(0THO30HHBIE u P W3YYCHHOU Teme
oubnnorpaguuec
JIByX30HHBIE), TUTIOBBIC
KUM MaTepuajgaMi,
CTPYKTYPHBIE CXEMBI.
CIPaBOYHHKAMH,
KaTaloramy,
CIIOBapSIMH,
SHLUKIIONETUSIMHU
CamocrosTenpHOE
u3ydyeHue yueOHoi
W Hay4HOU
JUTEPaTypbl
ITonck
3.2 CucreMsl perynmpoBaHHus JIOTIOJTHUTEIbHON
CKOPOCTH B rH(OpMaLUH IO N
QHEII()T OTIPUBOJAX 3acpaII:H01?1 Teme YCTHEIT onpoc
POTIPHBOL 221 5 A CTYJEHTOB IO [IK-2.1
HEPEMEHHOTO TOKa (pabota c .
W3y4YeHHOH Teme
(ckansipHbIe, BEKTOPHbIE), oubnnorpaguuec
THIIOBBIE CTPYKTYPHI. KUM MaTepHajIaMH,
CIIPaBOYHHKAMH,
KaTaJoraMy,
CIIOBapsIMH,
SHIUKJIONETUAMH

).




CamocTosATeIbHOE
n3yueHue yuyeOHou
Y Hay4HOU
JTUTEPaTypPHI
ITouck
JIOTIOJTHUTEIIbHOM

3.3 Jaruuku B HH(bOpMaPHH L N —— onpoc
DNEKTPONPHBOZIAX 21 5 3a7laHHOM TeMe CTYICHTOB 110 K21
METaJUTyPTUYECKOH (pabota c o
U3ydeHHOH Teme
MIPOMBIIUIEHHOCTH. oubimorpaguuec
KM MaTepuaaamu,
CIPaBOYHHUKAMH,
KaTaJIoTaMH,
CIIOBapSIMH,
SHIUKJIONE TUSIMHU
).
HUroro no pasaeny 6/611 | 15
4. Peanuzainusi TUNOBBIX CTPYKTYP
CHCTEM perynupoBaHus B
KOMIUIEKTHBIX ~ 3JIEKTPOIPUBOAAX
MIOCTOSIHHOTO TOKa
CamocrosTenpHOe
u3ydeHue yueOHon
¥ HAyIHON
JUTEPaTypbl
4.1 CucreMbl peryaupoBaHHs IMouck
TOKa ¥ CKOPOCTH B JIONIOJTHUTEINILHOM
KOMIUTEKTHBIX nH(OpMaIH IO N
3NIEKTPOIPHUBOAX. 3a(z[)a£1{0171 TeMe e onpoc
2/21 5 CTYZAEHTOB IO IK-2.1
CrpykrypHas cxema CAPC (pabota c .
N3ydeHHOH Teme
npu 0J/IHO30HHOM u oubnnorpaguuec
JBYX30HHOM peryJIHpOBaHUH KUM MaTepHuajIaMi,
CKOPOCTH. CIIPaBOYHHKAMH,
KaTaloramy,
CIIOBapSIMH,
SHUUKJIONETUSIMHU
).
CamocrosTenpHOE
u3ydyeHue yueOHoi
4.2 PerynupoBaHHEe TOKa W1 Hay4HOU
(motoxa) BO3OYXAeHHS B JUTEPaTypPbI
KOMIUIEKTHBIX IMouck
3JIEKTPONPUBOJAX. JIOTIOJTHUTEIbHON
PerynupoBaHue MOJNOKEHUS rH(OpMaLUH IO N
MCX};.HI/II;MOB B KOMIIIEKTHBIX 3'¢1C;1:a11;’110114-I TeMe Yermbiii onpoc
2/21 5 CTYAEHTOB IO MK-2.1
SJIEKTPOTPUBOAAX. (pabota c o
W3y4YeHHOH Teme
OCOOCHHOCTH ~ TOCTPOCHHMS oubnmorpaguuec
peryisTopoB  JUISI  CHUCTEM KAM MaTepuaiaMu,
PEryIUpOBaHUs TOJOXKEHHUS. CIPaBOYHHUKAMH,
Jarauku u CXEMBI KaTaJoTaMH,
M3MEPEHUsI OJIOKEHHUS. CJIOBApSMH,
SHIUKIIOTIE TUSIMHU
).
Wroro no pazneny 4/41 | 10




5. Peanuzanus TUHOBBIX CTPYKTYp
CHCTEM perynupoBaHus B
KOMIUIEKTHBIX ~ 3JIEKTPOIPUBOAAX
HEPEMEHHOT0 TOKa

CamocrosTenbHOE
H3yueHHe yuyeOHOU
Y Hay4HOU
JUTEPATyPHI
[Tonck
JIOTIOJTHUTEJIbHOU
5.1 Peamuzauuss THUIOBBIX
nH(opManuy 1o o
CTPYKTYP CHCTEM . VYerHblit onpoc
3aaHHOH TeMe
peryarpOBaHUs B 221 5 (paGota ¢ CTY/ICHTOB MO [K-2.1
ANEKTPOTPHBOIAX U3y4YeHHO Teme
POTIPHUBOZL oubimorpaguuec v
MEPEeMEHHOTO TOKa.
KHAM MaTepuaiaMu,
CIPaBOYHHUKAMH,
KaTaJoramMu,
CIIOBApSIMH,
SHIUKIIOTIC TUSIMHU
1
CaMocTosTeIbHOe
H3yueHHe yueOHOU
5.2 TloctpoeHue cucrem U Hay4HOH
pErylupoBaHHs CKOPOCTH B JUTEPATYPHI
3JIEKTPOIPUBOJAX [Tonck
MIEPEMEHHOTO TOKa c JIOTIOJTHUTENIBHOM
pUMEHEHHEM uHOOPMAIHH 1O N
MII)/IK OIIPOIIECCOPHBIX 3a§agﬂo; Teme Yo onpoc
porp p 221 5 CTY/ICHTOB MO IK-2.1
YCTPOUCTB. IToctpoenue (pabota c o
U3yUIEeHHOH Teme
pEryasSTOpOB TOKA, CKOPOCTH, oubnmorpaguuec
S11C, y3JI0B 3a1aHus KM MaTepuallaMH,
CKOPOCTH. CIPaBOYHHKAMH,
ITapameTpupoBaHUE CHUCTEM KaTaJoraMu,
PEryIMpOBaHHs CKOPOCTH. CIIOBapSIMH,
SHITUKIIOTIC TUSIMHA
Wroro no pazneny 4/41 | 10
6. Meroauka U3y4eHUs
ABTOMAaTH3UPOBAHHOTO
3IEKTPOIPHBO/IA
METALTYPTUUECKHX ~ MallluH |
arperatoB
6.1 Meroauka H3y4dEHUS
CamocTosiTenbHOe .
ABTOMAaTH3UPOBAHHOTO svaerHe VaeOHoi VYcerHblit onpoc
3NEKTPONPUBOIA 1 2/21 qu Ha z:oﬁ CTYJEHTOB IO [K-2.1
METAJLTYPTUUECKUX MAIluH H Y W3y4YeHHOH Teme
JUTEPATYPHI
arperaTos.
Hroro no paspeny 221

7. ABTOMaTU3UPOBaHHBIN
JJIEKTPOIPUBOA B JOMEHHOM
POU3BOJCTBE




7.1 TexHOJOTrHS JOMEHHOIO
MPOM3BOJICTBA. OcHoBHOE
TEXHOJIOTHYECKOe

0o0opynoBaHHE B JIOMEHHBIX
nexax. TpeboBanus K

CamocTosATeIbHOE
n3yueHue yuyeOHou
Y Hay4HOU
JTUTEPaTypPHI
ITouck
JIOTIOJTHATEIBLHOM
nHdopManuy 1o
3aJIaHHOU TeMe

YcTHBIH onpoc

3JIEKTPONPUBOJIAM OCHOBHBIX 5 (paBora ¢ CTY/ICHTOB TIO [K-2.1
MEXaHU3MOB. P H3Yy4YEHHOI Teme
. 6ubnuorpaduyec
ABTOMaTH3UPOBAHHBIN
KM MaTepuaaamu,
AIIEKTPONPHUBOL ~ CKHUIIOBOTO
. CIPaBOYHHKAMU,
MOABEMHHKA JOMEHHO
KaTaJIoTaMH,
reyu.
CIIOBApSIMH,
SHIUKJIONE TUSIMHU
Hroro no pazzpery 5
8. ABTOMaTH3MPOBAaHHBII
JNEKTPONPUBOJT
CTAJIEIIaBUIILHOTO IPOU3BOACTBA
8.1 TexHonorus u CamocrosTenbHOe
obopymoBanue H3yueHHe yueOHOU
CTaJIEIUIaBUIILHOIO U Hay4yHOH
npounsBoacTBa. OCoOEHHOCTH JUTEPATYPHI
KOHBEPTEPHOTO IMouck
MIPOU3BOJICTBA CTaJIH. JIOTIOJTHUTENIEHOM
TexHonoruueckoe UH(pOPMAIUH 10 N
o0OopynoBaHue B 3aaHHON TEME Yernpiii onpoc
py 5 CTY/ICHTOB MO IK-2.1
KOHBEPTEPHOM (pabota c o
U3YyUYCHHOI Teme
MIPOM3BOJICTBE. oubnmorpaguuec
ABTOMAaTH3MPOBAaHHBIN KM MaTepuallaMH,
JNEKTPONPUBOA  MEXaHH3Ma CIPaBOYHHKAMH,
IIOBOPOTa KOHBepTepa. KaTaJloTaMH,
ABTOMaTH3UPOBAHHBII CIIOBapSIMH,
JICKTPONIPUBO MEXaHHu3Ma OHIUKIIONICAUSIMHU
noxbeMa (pypMBL. ).
CamocrosTenpHOe
n3ydeHue yaeOHou
U Hay4yHOU
JUTEPATYPHI
8.2 Texnonoruueckoe patyp
[onck
obopynoBaHue MaIiH N
JIOTIOJTHUTENIEHOM
HEINPEPBIBHOIO JIAThS N ———
3aroroBok (MHJI3). OOmue pMar VYerHbIi ompoc
3aJlaHHOH TeMe
TpeboBaHUs K 5 CTYAEHTOB IO MK-2.1
(pabora c N
anekTponpuBogam  MHII3. HU3y4YEHHOU Teme
o onbnmorpadmyec
ABTOMaTH3MPOBAaHHbBIN
KAM MaTepuallaMH,
JNEKTPONPUBOA  MEXaHH3Ma
CIPaBOYHHKAMH,
KauaHMs KpUCTAJUIN3ATOpA.
KaTaJloTaMH,
CIIOBapsIMH,
OHIUKIONIC AUSIMHU
Wroro no pazneny 10

9. ABTOMaTH3MPOBAHHBII
3JIEKTPONPHUBOA B  MPOKATHOM

IIPOU3BOACTBE




CamocrosiTenbHOE
n3yueHue yuyeOHou

Y Hay4HOU
JUTEPATyPHI
[Tounck
9.1 TexHomorus u JIOTIOJTHUTENILHOM
00OpylOBaHHE  IIPOKATHOI'O nHdopManuy 1o N
PYA P (op " YcTHBIH onpoc
IPOU3BOJICTBA. Tumst 3a7laHHOM TeMe
CTY/ICHTOB TIO [K-2.1
MPOKATHBIX CTaHOB. (pabota c o
U3ydeHHOH Teme
OCHOBHBIC TOHATHA TEOPUH 6ubnuorpaduyec
MPOKATKH. KM MaTepuaaamu,
CIPaBOYHHUKAMH,
KaTaJIoTaMH,
CIIOBapSIMH,
SHIUKJIONE TUSIMHU
9.2  ABTOMAaTHU3MPOBAHHBIII
JNEKTPONPHUBOJT CamocrosTenpHOE
PEBEPCUBHBIX CTaHOB u3ydeHue yueOHon
ropsraei ¥ HAyIHOU
poxaTKy. TexHoIorunueckue JUTEPaTypbl
mporieccsl.  Taxorpamma u [Touck
Harpy3ouHas JyarpaMma. JIONIOJTHUTEINILHOM
TpeboBanus K HH()OPMAaILUH 110 .
3J'II)6KT OIIPUBO/L 3a(z[)a£1{01?1 TeMe e onpoc
Potp Y CTY/IEHTOB TIO IK-2.1
OnTumansHast Iuarpamma (pabota c o
U3y4IeHHOH Teme
CKOPOCTH U TOKa. THUIOBBIE 6ubnuorpaduyec
penIeHus Ayl CHJIOBOH YacTH KM MaTepuaiaMu,
anekrponpusosa.  Cucrema CIIPaBOYHUKAMH,
ABTOMaTHIECKOTO KaTaJIoTaMH,
PErylupoBaHUs  CKOPOCTH. CJIOBapsMH,
OCOOEHHOCTH  NOCTPOCHHS SHIMKJIONEIUSAMHU
CAPC mpu MHAUBHIYaJILHOM ).
JNEKTPONPUBOIE BAIKOB.
9.3  ABTOMAaTH3HPOBaHHbIH CamocrosTenpHOe
JNEKTPONPUBOJ n3ydeHue yaeOHon
HETIPCPBIBHBIX JINCTOBBIX n Hay‘{HOﬁ
CTaHOB TOpSYEH IPOKATKH. JUTEPATYPHI
Tunel NpPOKaTHBIX CTAHOB. Iouck
TexHONOTHYECKOE JIOTIOJTHUTENIEHOM
00opynoBaHuUE. UH(OPMAIHH 110 N
PYA Gop " VYeTHBIl onpoc
TeXHONOTHYECKHE PEKUMBEIL. 3aJlaHHOH TeMe
CTYJEHTOB IO [K-2.1
TpeboBanus K (pabora c N
W3y4YeHHOH Teme
3IeKTPONpUBOaM. THITOBBIC oubnnorpaguuec
pemeHus it CHUJIOBOM 4acTu KUM MaTepuajiaMu,
anekTponpuBogoB u CAPC. CIIPaBOYHUKAMH,
CAPC  uyuctoBoil  kjeTH KaTaJioramu,
HENpepbIBHOTO CIIOBapSIMH,
MIXPOKOIIOJIOCHOTO CTaHa SHLUKJIONETUSIMHU

ropsiueil MpoKaTKu.

).




9.4  ABTOMAaTHU3MPOBAHHBII CamocrosTenbHOe
JNEKTPONPHUBOJ CTaHOB n3ydyeHue yaeOHon
XOJOAHOW MpPOKATKH. THIIBI Y Hay4HOU
MPOKATHBIX CTaHOB. JUTEPATyPHI
TexHonOru4ecKue IMpOLECCh IMouck
pu MPOU3BOJICTBE JIOTIOJTHUTENILHOM
XOJIOTHOTO IIpoKarTa. HH(bOpMaPHH o Veruuiit onpoc
TexHOIOrn4ecKHe  PEeKUMBI 1 2 5 3a7laHHOM TeMe CIVICHTOB 110 K21
Ha HENPEPBHIBHBIX JIUCTOBBIX (pabota c YACHTO '
s U3ydeHHOH Teme
CTaHaX XOJIOAHOHM INpPOKAaTKH. oubimorpaguuec
TpeboBanus K KM MaTepuaaamu,
3JIEKTPOIPHUBOJAM  BaJIKOB CIPaBOYHHUKAMH,
HeTPEPLIBHBIX JIICTOBBIX KaTaJIoTaMH,
CTaHOB. IMocTpoenue CIIOBApSIMH,
CHJIOBOH 9acTH SHIUKJIONE TUSIMHU
anexrponpusonos u CAPC. ).
9.5  ABTOMaTH3MpOBaHHBIN
3JIEKTPOIPUBOJ CamocrosTenbHOe
BCIIOMOTaTENbHBIX n3ydeHue yaeOHon
MEXaHU3MOB MPOKATHBIX U HAY4HOH
CTaHOB. JUTEPATYPHI
Koncrpyknuss mMexaHH3MOB. Iouck
TexHONIOTHYECKHE PEKUMBI. JIOTIOJTHUTEJIbHON
TpeboBanus K UH(OPMAIMH 10 N
3J$EKTp0HpI/IBOHaM. 3a(11:a1£)H01“2I Teme YCTHBI onpoc
. 1 2 5 CTYAEHTOB IO IK-2.1
Haxxumusie ycTpoicTBa (pabota c o
. U3ydeHHOH Teme
knereil. HoxXHUIBI U1 pe3ku oubnnorpaguuec
MeTaua. Ponbranru. KUM MaTepHUajIaMi,
HamotouHo-pa3mMoTounbIe CIPaBOYHHKAMH,
MexaHu3Mbl.  OCOOEHHOCTH KaTaloramy,
TIOCTPOSHUS cHCTEM CIIOBApSIMH,
aBTOMAaTH3UPOBAHHOTO SHUUKIIONETUSIMU
3NIEKTPONPHBOJIAa YKa3aHHBIX ).
MEXaHU3MOB.
Hroro no pazaeny 5 10 25
10.  TIlepcmexkTuBbl  pa3BUTHSA
ABTOMAaTH3UPOBAHHOTO
3JIEKTPONPHBOJIA B METALTYPTUH
CamocrosTenpHOe
H3yuYeHHEe y4eOHOU
U Hay4yHOU
JUTEPATYPHI
[onck
JIOTIOJTHUTENIEHOM
10.1 ITepcrekTuBBl pa3BUTHA I/IH(i)OpMaP,I/II/I o Verumit onpoc
ABTOMAaTH3UPOBAHHOTO 3aJlaHHOH TeMe
AIEKTPOTIPHBOIA B (pabota ¢ CTYACHTOB 1O fK-2.1
n3ydeHHOH Teme
METaJUTypTHH. oubnnorpaguuec
KUM MaTepuajIaMH,
CIPaBOYHHKAMH,
KaTaJoramy,
CIIOBapsIMH,
SHUUKIONETUSIMHU
).
Uroro no pazneny
Uroro 3a cemectp 18 36/201 | 87,1 JK3aMeH
Uroro no pucnuminuze 18 36/201 | 87,1 SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jins  peanusanmyM  TPETyCMOTPEHHBIX BHUIOB y4eOHOH paboOTBl B KadecTBe
00pa30BaTeNbHBIX TEXHOJIOTHI B MPENOJaBaHUH AUCUUIUINHBI UCTIOJIB3YIOTCS TPAIUIIMOHHAS U
MH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHAS 00pa3oBaTelbHbIe TeXHONIOrHHU. [lepenada HeoOX0ANMBIX
TEOPETUYECKUX 3HAHUKW UM (OPMHUPOBAHUE OCHOBHBIX IMPEJICTABICHHH MPOUCXOIUT C
UCIIOJIb30BAaHUEM MYJIBTHMEINIHHOTO 000PYIOBAHUSI.

Jlekuuu TPOXOAAT B TPATUIMOHHON ¢opme, B (opme nekuui-Busyanuzanmii. Ha
JCKIMU-BU3YAIM3allMM  W3J0KEHHE  COJEPXKAaHUS  CONPOBOXKAACTCA  IPE3CHTalueH
(memMoHCTparyel y4eOHbIX MaTepHaioB, MPEACTABICHHBIX B PAa3IMUHBIX 3HAKOBBIX CUCTEMax, B
T.4. WUIIOCTPATUBHBIX, TpaUYeCKUX, ayAuo- M BHICOMATEpUAIOB). BO3MOXKHBI JIeKIMH —
KOHCYJIbTAllMM, Ha KOTOPBIX H3JI0)KEHHE HOBOTO MaTepHajia COMpPOBOXKIAAETCS MOCTAaHOBKOM
BOITPOCOB U JMCKYCCHEH B IOMCKaX OTBETOB HA 3TH BOIPOCHI.

[Tpu mpoBeeHUH MPAKTHUECKUX 3aHATHI MCHOJB3YIOTCS padoTa B KOMAHIE U METOMIBI
UH()OPMAIIMOHHBIX TEXHOJIOTHH.

6 YueOHO-MeTOAUUECKOE 00eciedeHre CAMOCTOSITeJIbHOI PadoThl 00y4aOIIMXCS
[TpencraBneno B mpuioxeHun 1.

7 OueHOYHBIE CPeACTBA Jisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHsl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE 0O0ecnedeHrue TUCIUIIHMHBI (MOTYJIs1)

a) OcHoBHas UTEpaTYypAa:

oxuH, B.B. ABTOMaTu3upoBaHHBI AJIEKTPONPUBO MEXAHU3MOB METAJLTYPTUYECKOTO
pou3BOICTBA [DIIeKTpOHHBIN pecype] @ yueoHoe nocobue / B.B.Illoxun, A.C.CapBapos. - M.:
OI'VII HTLI «Hdopmpeructpy, 2013. Neroc.perucrpanuu 0321302198
http://magtu.ru:8085/marcweb2/Found.asp -Pexum moctyma: st aBTOPH3. MOIb30BATENICH.

0) lonotHuTEIBHAS TUTEPaTypa:

1. ®ponos, B. f. YerpoiicTBa cuitoBOH 3JIEKTPOHUKHU M TPe0Opa30BaTeIbHON TEXHUKH C
Pa30MKHYTBHIMH M 3aMKHYTBIMH CHCTEMaMU yrpasieHus B cpene Matlab — Simulink : yge6noe
nocodue / B. 5. ®ponos, B. B. CmoponunoB. — 2-e u3f., crep. — Cankr-IlerepOypr : JlaHsb,
2018. — 332 c¢. — |ISBN 978-5-8114-2583-9. — Texkct: osnektpoHHblii // Jlaub
3NIEKTPOHHO-OMOIHoTeynass cucrema. — URL: https://e.lanbook.com/book/106890 (mata
obpamienuns: 26.10.2020). — Pexxum g0ocTyma: a1 aBTOPHU3. OJIB30BATEICH.

2. ®ponos, 0. M. Perynupyemblii aCHHXPOHHBIN AJIEKTPOIPHBOJ : yueOHOe mocodue /
0. M. ®pomnos, B. I1. lenskuna. — 2-e u3x., crep. — Cankr-IlerepOypr : Jlans, 2018. — 464 c.
— ISBN 978-5-8114-2177-0. — Tekcr : anekTpoHHbId // JlaHb | 371€KTPOHHO-OHOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/102251 (mata oOpamenus: 26.10.2020). —
Pexum nocryna: ajis aBTOpHU3. OJIb30BATENEH.

B) MeTonuyeckue ykazaHus:

1. dypcos, B. b. MonenupoBanue snekTponpuBoja : yaeonoe nmocodue / B. b. dypcos.
— 2-e u3n., ucnp. u gon. — Cankr-Ilerepoypr : Jlamp, 2019. — 220 c¢. — ISBN
978-5-8114-3566-1. — Tekcr : anekTpoHHbIi // JlaHb : 37€KTPOHHO-OMOIMOTEYHas cUCTeMa. —
URL.: https://e.lanbook.com/book/121467 (nara obpamenus: 26.10.2020). — Pexum gocryma:
JUI aBTOPU3. MTOJIb30BaTENICH.

2. Tepéxun, B.b. KommbrorepHoe MOACTMPOBAHNE CHCTEM JICKTPOINPHBOJA: YdueOHOE
nocobue / Tepéxun B.b., lementses 10.H. - Tomck:M3a-Bo TomMckoro nonurex.



yauBepcuretra, 2015. - 307 c.: ISBN 978-5-4387-0558-1 - Tekcrt : snmexkrpoHHbIi. - URL:
http://znanium.com/catalog/product/701804 — Pesxum qocTyma: 1uist aBTOPHU3. ITOJIb30BATENICH.

r) [IporpammHoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieuenmne

HaumeHnoBanue .

HO No JA0TroBOpa CpOK JCUCTBUA JTULICH3UN
MS Office 2007 |, 135 o1 17.09.2007 GeccpouHo
Professional
MathWorks
MathLab v.2014 1 g9 14 o1 08.12.2014 GeccpouHo
Classroom
License
MathCAD v.15

/ J1-1662-13 oT
Edl_JcatI(_)n 29 11.2013 OeccpouHo
University
7Zip CBOOOJTHO 0EeCCPOYHO
FAR Manager |cBo601HO 06ecCpovHO

IIpodeccuonanbHbIe 6a3bl JAHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMBI
Hazpanue kypca Ccblika
DONEeKTpOHHbIE  pecypchl  OMOINOTEKU
MI'TY um. I'."11. HocoBa
[MouckoBas cuctema Axanemusi Google
(Google Scholar)
HauumonansHast
uHGOPMALIMOHHO-aHAIUTHYECKAS URL.: https://elibrary.ru/project_risc.asp
cucrema — Poccuiickuii MHIEKC HAYYHOTO
9 MaTepuaJIbHO-TeXHHYeCKOe 00ecredeHue TUCIIUIIUHBI (MOTYJIs1)

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

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

MarepuanbHO-TEXHHUECKOE 00ecTieueHNe JUCIUTUINHBI BKITFOUAET:
Jlekumonnas aymutopus (123, 227, 023): MynbTUMeIUIAHBIE CPEACTBA XpPaHCHHUS,
nepeaayy v npecTaBiIeHus HHQOpMaIuHy.

KommerotepHsbiii kiace (227a, 023): TlepconanbHbie KoMIbIoTephl ¢ maketom MS Office,
Matlab+Simulink,  BeixomomMm B  HMHTepHET © ¢  JOCTYIOM B  DICKTPOHHYIO
WH()OPMaAIMOHHO-00PA30BATENBHYIO CPEAY YHUBEPCUTETA

VueOHast ayauTopHsi sl CaMOCTOSATEIbHON paboThl oOywarommxcs (227a, 023):
[Tepconanbubie kombioTepsI ¢ makerom MS Office, Matlab+Simulink u Beixogom B MHTEpHET 1
C IOCTYTIOM B AJIEKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA

[lomemenne ans  XpaHeHUuss W OPOQUIAKTHYECKOro OOCTYXHBaHUS  yueOHOIo
oOopynoBanusi CTe/umaxu JUid XpaHEHUS y4eOHO-METOJIMYECKOH NOKYMEHTaluH, CeHdbl s
XpaHeHHs yueOHOoro o0opynoBanusl. IHCTpyMeHTBI 17151 peMOHTa Ja00paTOPHOIro 000py10BAHNUS



[Tpunoxenue 1
Yueono-memoouueckoe ovecneuenue camocmoamenvHoi padomot Cmyoenmog

Ayoumopnas camocmoamenvHas paboma cmyoeHmo8 HA NPAKMUYECKUX 3AHAMUSIX
ocywecmansaemcs nod KOHmMpoiem npenooasameis.

Breayoumopnasa camocmosmenvhas paboma CmyoeHmos8 OCYWecmensiemcs 8 6uoe
npopadoOmKy Mamepuaios 1eKyuli ¢ npuUMeHeHuemMm peKomMeHoyemoll aumepamypsl, pabomol HAO
KYPCOBbIM NPOEKMOM, NOO2OMOBKU K IK3AMEH).

Hepeltenb mem npaKkmu4eckux 3aHamuil

Tema 1. M3ydenue aBTOMaTU3MPOBAHHOTO AIEKTponpruBoaa omomunra 1500
Bonpocui:
1.1. B ueM 3akito4aeTcst 0COOEHHOCTb PadOThI AIEKTPOIPHUBOIOB BAJIKOB 0OKMUMHOI'O CTaHa?

1.2. KakoBbl 3aKOHBI M3MEHEHHS OCHOBHBIX IMapamMeTpoB sJekTponpuBoaa? (CKopocTh, TOK,
HaIpsKEHUE SIKOPs, TOK M HaNPsDKEHUE BO30YXKICHUS TeHEPATOpa)

1.3. KakoBO Ha3Ha4eHUE MHOKUTEIbHO-AEIUTEIBLHOTO U AeIUTENbHOT0 ycTpoiicTB B CAP DI1?
1.4. Kak oGecnieunBaeTcsi OrpaHHYEHUE TOKA IKOPS HA MAKCUMAIbHO TOITYCTUMOM YPOBHE?

1.5. Kak obecrieunBaeTcsi peryaMpoBaHUE COOTHOLIEHUs CKOPOCTEH M HArpy3oK JBUraTelnen
BEPXHEr0 U HU)KHETO BAJIKOB?

1.6. Jlms dYero B pexXuMe TOKOOTPAHUYCHHSI BO3HUKACT HEOOXOIUMOCTh OOeCcCredeHus
MIPUMEPHOTO COOTBETCTBUS 3aJaHHOM U JIEHCTBUTEILHON CKOPOCTHU JBUTATEIIS?

Tema Z.I/ISy‘leHI/IC ABTOMATHU3UPOBAHHOI'O JJICKTPOIIPUBOAA PEBEPCUBHOIO0 ABYXKIICTHCBOTO
CTaHa XOJIOJHOM IMMPOKATKH

Bonpocwui:

2.1. Kakue TeXHOJOTUYECKUE MPOIIECChI MTPOKATKU JIUCTA CYIIECTBYIOT?

2.2. KaxoBsl TpeboBanus k D11 BankoB kieTel cTaHa U KaK 3TH TPEOOBaHUS peaTu3ytoTCs?
2.3. OcHOBHBIE BUBI 3aIIUT 3JIEKTPONPUBO/IA JAHHOTO CTaHA.

2.4. TlosicauTe, KaK paboTaeT CHHXPOHHBIN nBuUraTens ctana B CAP. PaccmaTpuBarh aBUTaTENb
CleIyeT KaK OObEKT YIpaBJICHUS.

2.5. TlosicHuTe, KaK OCYILECTBISETCS] BEKTOPHOE MTPE00pa30BaHNe B CUCTEME PETYIUPOBAHMUSL.

2.6. Kaxk npoucxoaut peanuszanns CAPC Ha naHHOM cTaHe?

Tema 3.0nexmponpueoo éanxos Henpepvigno2o cmana 630 x0100HOU RPOKAMKU
Bonpocui:

3.1. OnumuTe TEXHOIOTMYECKUE PEKUMbI TPOKATKU HETpepbIBHOTO cTana 630.

3.2. IlosicauTe TaxorpaMMmy paOoThI 3JIEKTPONIPUBOA HEMpepbIBHOTO cTaHa 630.



3.3. Tlosicuure (u3nMyeckue TMpoOLEecChl B aBTOMATU3MPOBAHHOM 3JEKTPONPHBOJE IPHU
BBIPAaBHUBAHUU HArpy30K MEX/Y JIBUTATEIISIMUA BAJIKOB.

3.4. Tosicaure ¢usnyeckue mnpoueccsl B CAPC B pexxume TOKOoorpanuueHus: (pabora c
HOMUHAJIbHBIM MOTOKOM JBUTATEIS U MPU OCJIA0JICHHOM MOTOKE).

3.5. Iosicaute peanuzanuio perynstopoB CAPC no npuHIMIUAILHON cXeMe.

3.6. Kakue MeTo/bl 3alIUThI 3JEKTPOIPHUBOJIA UCIIOIB3YIOTCS Ha cTane 6307

Tema 4.1/3yueHue aBTOMaTU3UPOBAHHOTO AJIEKTPONPUBOAA MOTAJIKH CTaHA XOJIOAHON MPOKATKU
Bonpocwui:
4.1. 1151 uero HaMOTKa MOJIOCHl B PYJIOH JIOJDKHA MPOU3BOJIUTHCS C HATSXKEHUEM?

4.2. B ueM cyTb U Kakue npeumyiiectBa umeeT 11 MoTanku ¢ ABYX30HHBIM PETyJIUPOBAHUEM IO
cpaBHeHHIO ¢ DI ¢ 0IHO30HHBIM peryaupoBaHueM?

4.3. Ot yero 3aBUCUT TOYHOCTH MOJIEPKAHUS HATSHKEHUSI 110J10Chl B D11 MOTaNku ¢ KOCBEHHBIMU
perymnsitopamu?

4.4. Kakyro 3amauyy ¥ Kak pemaeT y3ed KOMIIEHCAIMU JTUHAMUYECKOW COCTaBJISIONIEH TOKa
nBurareis’?

4.5. Kak ocymiecTBisieTcss KOMIICHCAIUS JUHAMUYECKON COCTABIIAIONICH HATSHKCHUS?

4.6. Kakum o6pa30M COrJIacyeTcsl MU3MCHCHUC CKOPOCTU HAMOTKH C HU3MCHCHHEM CKOPOCTHU
IIPOKATKH nmcra’?

Tema 3. I/I3yquI/Ie ABTOMATHU3UPOBAHHOI'O JJICKTPOIIPHUBOJa BXOJHOTO HAKOIHUTECIIA ITOJIOCHI
arperara HCIIPEPbIBHOTO IropAvYCro HMHKOBAHUS

Bonpocwui:
5.1. OnuumTe TeXHoJIOrHYeckue onepanuu npoussoacrsa AHI'T]

5.2. Kakue tpeGoBanus BblaBuratorcs k OII BxomHoro Hakonurtens? Kak oHM ¢usnuecku
peanu3zyrorcs’?

5.3. OnuumnTe NPUHIMI YIIPABICHHS YaCTOTHO-PETYIHMPYEMOr0 aCHHXPOHHOTO TPUBOIA.
5.4. OnummTe cuIoBylo cxemy rpymnmnoBoro nutanus JII u e€ ocobeHHOCTH.
5.5. [losicHuTe, Kak OCYyIIECTBISIETCSI BEKTOPHOE MTPE0Opa3oBaHNEe B CUCTEME PETYIUPOBAHMSL.

5.6. Kakne MCTO/bI 3allITUTHI SJICKTPOIIPHUBOAa I/ICHOHBBYIOTCH?

Pexomenayemasi inTepaTrypa K NPAKTHYECKUM 3aHATHAM:

[Moxun B.B.ABTOMAaTH3UPOBAHHBIN ANEKTPONPUBOJ MEXAHHU3MOB METALTyPrHUeCcKOro
MIPOU3BOICTBA[ DNEKTPOHHBIN pecypc] : yaeoHnoe mocobue / B.B.Illoxun, A.C.Cappapos. - M.:
OI'VIT HTL «Muadopmpeructpy», 2013. Neroc.peructparuu 0321302198



[Tpunoxenue 2

Ouenounvle cpeocmea 0711 NPOBEOCHUS NPOMENHCYHOUHOIU ammeCmayuu

Kon
HHIMKATOpa

HNupukarop
JOCTHIKEHUA
KOMIIETEHIIHH

OuneHo4Hble cpeacTBA

[TK-2: CriocoGHOCTh KOHTPOJIMPOBATH MOJHBIN UK Pa3pabOTKH MPOEKTa CUCTEMBbI

AIIEKTPONPUBOJIA
[1IK-2.1 OcymecTBisieT Monyns 1
KOHTPOJIb
IOJIHOIO IUKJIa 1. JlaliTe ompeneneHue SICKTPUUYSCKOTO TMPUBOAA H
pa3paboTKu MPHUBEIUTE OOIIYIO CTPYKTYPY JIEKTPOIPUBOIA.
MIPOCKTA CUCTEMBI | 2. OObsgcHNTE Ha3HAUYEHUE OCHOBHBIX DJIEMEHTOB M YacTel
AJIEKTPOIIPUBO/IA | AIEKTPONPUBO/A.
3. Kak knaccuuuupyrorcs aeKTpuieckie npuBobI?
4. Kakne »aeMeHTHl OTHOCITCS K MEXaHHYECKOM YacTu
AJIEKTPOIIpUBOaa?
5. OObsicHATE, B KakuX CIy4asxXx MOXHO TIOIYYUTh

MHOTOMAaCCOBYI0 KHHEMAaTHUECKYH) CXEMYy MEXaHUYeCKOW YacTh
CUCTEMBI, TIOKKUTE MOMEHTBI M CKOPOCTH, JICHCTBYIOIIUE HA
OT/CIbHBIE MACChI 3TOH CUCTEMBI.

6. Kakum o00pa3oM MOXHO TMOJYYHUTh YIPOUICHHYIO
OJTHOMACCOBYIO CHCTEMY?

7. Jist  dero  BBINIOJHSACTCSA  OMNEpalus PHUBEICHUS
CTaTUCTHMYECKUX MOMEHTOB M MOMEHTOB WHEPIUU CHCTEMbI
ANIEKTPOIIpUBOAA?

8. B dyem oTnuume pacueTa NPUBEACHHOTO MOMEHTa
CONMPOTHBIICHUS ~ HAarpy3KH  MeXaHW3Ma TpU  Pa3IUIHBIX
HANpaBIEHUSX  TOTOKAa  DHEPrUM  MEXaHWYeCKOH  4acTH
ANIEKTPOIIpUBOAA?

9. OOBbsicHUTE O0COOEHHOCTH pUBEICHUS
MOCTYIATEeILHOTO JBWKCHHUS MEXaHM3Ma K BpallareIbHOMY
JBUKCHUIO JIBUTATETIS.

10. UTo Takoe yCTaHOBUBIIMNCA U NEPEXOAHBIA PEXKUMBI
paboThI AneKTponprBoa?

11. Kakne MOMEHTBI JAEHCTBYIOT Ha SJIEKTPONPHUBOI B
YCTAaHOBUBILEMCS U IEPEXOJHOM PEKUMax?

12. 3anummuTe W OOBSCHUTE YpaBHEHUE JBUIKEHUS
ANIEKTPOINPUBOJA /ISl OAHOMACCOBOM CUCTEMBI.

13. B kakux pexumax Oyner paloTarh ABUTATENb MPHU

M=M,, M>M, © M <M,_, aTakxkKe €ClIi YpaBHCHUEC IBIIKCHUSI
HAMEET BUL

M-M,=M,,,?
14. IIpencraBuTh ypaBHEHHE ABUKEHUS DIIEKTPOIPUBOIA
JUIS PeKUMOB pabOTHI: IBUTATEIbHOTO YCKOPEHHOTO U TOPMO3HOTO
3aMEJIEHHOTIO.
15. VYpaBHEeHHE ABMKEHUS SIEKTPONPHUBOAA NMPU M > M,
uMmeeT BUJI: —-M + M, =M,,,,. B kakom pexxume paboTaeT 1BUTATENb
M KaK U3MEHHUTCS 3TOT PeKUM Ipu M <M ?




16. [TosicauTe mpaBmiIa 3HAKOB MOMEHTOB B YpaBHEHUU
ABWIKCHUS SJICKTPOIIpHUBOAA.

17. Uto Takoe AIMHAMUYECKUI MOMEHT AJIEKTPONpUBOAA?
18. [IpencraBbTe ypaBHEHUE IBUKCHHS DIIEKTPOIPHBOAA
JU1IByXMAacCOBOM CHCTEMBI.

19. [IpenacraBere U OOBSCHUTE CTPYKTYPHYIO CXEMY
JIByXMacCOBOI1 CHCTEMBI AJIEKTPOIPUBO/IA.

20. Jaiite  moHATHE  MEXaHMYECKHX  XapaKTEPUCTUK
JIBUTATENs]  MPOM3BOJICTBEHHOTO MEXaHM3Ma W IPHUBEIUTE
MPUMEPBL.

21. Yro Takoe KeCTKOCTh MEXaHHUUECKON XapaKTePUCTUKH?
22. Kak ompenensiercss  CKOPOCTh  YCTaHOBUBIIIETOCS
JBUKEHHUSI SIEKTponprBoia’?

23. KakumMu crnocob6aMu — OIEHMBAETCSl  yCTOWYHBOCTH
YCTaHOBUBILIETOCS ABMXKEHUS AIIEKTPONPUBOIA?

24. Ot yero B 0OmEeM ciaydae 3aBUCUT JUHAMUYECKHUI
MOMEHT 3JIEKTPONpUBOaa?

25. Kakum 00pa3oM MOXKHO ONpPEIEeTUTh BpEeMs ITycKa U

TOPMOXKEHHS AJIEKTPOIPUBOJA TPH IMOCTOSIHHOM JIHHAMHUYECKOM
MOMeHTEe?

26. Kakum o0Opazom MoOryt OBITH MOJYy4YEHBI KPHUBBIC
HEPeXOJHbIX  IPOLECCOB  HpPU  JHMHEHHBIX  MEXaHUYECKHX
XapaKTePUCTHUKAX IBUTATEIS IIPOU3BOACTBEHHOTO MeXaHu3Ma?

217. Kakas  Harpy3ka  5IeKTponpuBOJa  Ha3bIBAETCS
aktuBHOW? [IpuBenuTe ee MEXaHMYECKYIO XapaKTEPUCTHUKY.
28. Kakas  Harpy3ka  3I€KTpOnpuBOJa  Ha3bIBAETCS

peakTuBHOI? [IpuBennTe €€ MEXaHUUECKYIO XapaKTEPUCTHUKY.

Monyns 2

1. Kakas xapakTepuCTHMKa HAa3bIBa€TCA €CTECTBEHHOU
MEXaHNYECKON?

2. HauepTure ceMelCcTBO MEXaHMYECKUX XapaKTEPUCTHK

JIBUTATENS MTOCTOSTHHOTO TOKAa HE3aBUCUMOT0 BO30YKICHUS:

— IIPU  HEU3MEHHOM IIOTOKE W i1 Pa3iIn4yHbIX
HaIPSKCHU;

— IIPY HEM3MEHHOM HaNPSDKEHUH U Pa3JIMYHBIX TOTOKAX;
- IIPU HEU3MEHHBIX HAIPSOKCHUU U IIOTOKE, HO IIpU
Pa3IMYHBIX COMPOTUBIICHUAX LIETH SIKOPSI.

3. Urto Takoe IeHEepaTOpHbIM PEKYIEPATUBHBIA DPEXKUM
JIBUTATEJIsl IOCTOSTHHOTO TOKA, PEKUM IPOTUBOBKIIOUEHUS, PEKUM
JUHAMHUYECKOTO  TOopMOkeHHA?  Hadepture  mMexaHumdeckue
XapaKTEPUCTUKU 3TUX PEKUMOB JUISl PA3JIMYHBIX CONPOTHUBIICHUN
LIEIN SKOPSL.

4. Kak 1DocTponTh CKOpPOCTHYHO M  MEXAHHYECKYIO
XapaKTePUCTUKU JBUraTessl MapajiebHOrO BO30YXKIEHUS MpU
0CJ1a0JI€HHOM IIOTOKE?

5. Uem  ominyaercss  3J€KTPOMAarHUTHBIA ~ MOMEHT
JIBUTATeJIE OT MOMEHTA Ha Bajy?
6. PaccumnTaliTe HOMUHAIBbHOE CONPOTUBIICHUE JABUTATENS

napajyieIbHOro BO3OykJeHus mnpu P, =40xBm , U, =220B ,
n, =0.92, ecimu Tok Bo30ykaeHus cocrasiser 0,025 ot 1, ?
7. HauepTuTe nNpHHIMNMAIBHYIO CXEMY BKJIIOYEHUS




JBUTATENsI MapajyieIbHOTO BO30YKICHHUS.

8. CpaBHute JBUTATENN C HapayieIbHbIM,
MOCJIEZIOBATENIbHBIM M CMEIIAHHBIM BO30YXK/I€HHEM B OTHOLICHUH
IIyCKOBOTO MOMEHTA U NEPErPy30YHON CIIOCOOHOCTH.

9. Kak  ocymecTtBisiercs  pacdeT  MEXaHHYECKHX
XapaKTEPUCTUK JIBUraTels MapajUleIbHOTO BO30YKIEHHUS 11O
KaTaJ0KHBIM JIAHHBIM?

10. Kakoli BuA MMEIOT ypaBHEHUS  MEXaHUYECKHUX
XapaKTEPUCTUK JIBUraTessi NOCTOSHHOIO TOKA B OTHOCHUTEIBHBIX
equHuIax?

11. Kpanossbiit JIBUTaTellb MTOCTOSIHHOTO TOKa
napajyieIbHOTO  BO30OYXKIEHHS  OIMyCKaeT TIpy3 B  pexXHUME
MIPOTUBOBKIIOYEHHUS. UTO MPOU3OMAET € €r0 CKOPOCTHIO BPALLIEHUS,
ecii B Lenb sAKkops OyaeT BBEIEHO  JONOJHUTEIbHOE
CONpOTHUBJIEHUE?

12. Kak IIPOU3BOAUTCS rpadudecKuii pacuer
CONPOTHUBIICHHH ITyCKOBOTO PEOCTaTa JBUTATENs MapauleIbHOTO
BO30YxJ1eHUs?

13. Kakast MOIIHOCTB pacxomyeTcss B IOCIEAO0BATEIHLHOM

BHEITHEM CONPOTHBICHUU B PEKAME NPOTUBOBKIIOYCHUS
nBurarensa?

14. [Ipy KaKuX CTaTHYECKHX MOMEHTAX BO3MOXKEH PEKUM
NPOTUBOBKJIIOUCHHS JIBUTATENSl MapajUIeIbHOTO  BO30YKICHHUS
IOCPEACTBOM YBEIMUYCHHS CONPOTHBICHHS B LEMH SKOPA,
MOCPENICTBOM M3MEHEHUS MOJIIPHOCTH HANPSDKCHUS Ha sIKope?

15. JlomycTuM JM peXMM HPOTHUBOBKIIOUCHHUS JBHTATEIsS
IPU OTCYTCTBHH JOMOTHUTEIBHOTO COMPOTHBIICHUS B IIETIN SIKOPS?
16. Jns Kakoi 1enM  HY)KHO 3HAarTh MEXaHWYeCKHe
XapaKTePUCTUKH U UX YpaBHEHU9

17. KakoB (u3nueckuil CMBICI XapaKTEepPUCTHK PpeXHUMa
MIPOTHBOBKJIFOUYEHHS BO BTOPOM HJTM YETBEPTOM KBaJ[paHTE?

18. KakoBbl mpeumymiecTBa M HEJOCTAaTKH Pa3IUYHBIX
CIIOCOOO0B IMEKTPUIECKOTO TOPMOKESHHS JBUTATEIICH?

19. Yro Takoe mapamMeTpHuUecKUil Croco0 peryaupoBaHUs
CKOpPOCTH JBUTATEISA?

20. [TepeuncnuTe HEOOCTATKU PETYIUPOBAHUSA CKOPOCTH
JIBUTATEIIS] K3MEHEHUEM COTIPOTHBIICHHS B LIETH SKOPSI.

21. KakoBbl MpakTHYecKHe NpeAesbl  peryaupoBaHUs
CKOPOCTH JIBUTATEIIS] HE3aBUCHMOTO BO30YKIACHUS MTPH N3MEHEHUN
MarHUTHOTO MOTOKAa?

22. KakoBpl mpenMyinectBa M HEAOCTAaTKU Pa3IUYHbBIX
CHOCO0OB PETYINPOBAaHUS CKOPOCTH JABHUrareisl HapajjielIbHOTo
BO30OYXICHUS?

23. Kak nmoHumarb TepMHUH «pErylupOBaHUE CKOPOCTU C
MOCTOSIHHBIM MOMEHTOM U C IIOCTOSHHOUW MOIITHOCTBIO»?
24, [louemy mpu peryniupoBaHUU CKOPOCTH HU3MEHEHUEM

MarHUTHOTO  TOTOKAa  MEHSETCS  HAKIOH  MEXaHUYeCKOU
XapaKTePUCTUKHU, a IPU PETYITUPOBAHUN U3MEHEHUEM HAIPSKEHUS
OH HE MeHseTcs?

25. Kakasi CKOpOCTb yCTaHOBUTCS B KOHIE Ipolecca
TOPMOXKEHHUSI  Pa3IMYHBIMH ~ CIIOCOOAMH TIpU  aKTUBHOM M
MaCCHBHOM MOMEHTAaxX COIPOTHBICHUS?

26. YeM OOBACHHUTH, YTO XapaKTEPUCTHKU o= f(l,) 1pu




0CJIa0JIeHU MarHUTHOTO MOTOKAa IEPEeCceKaloTCs B OJHOW TOUKe
npu »=07?

27. [Toyemy W TpH KakWxX 3HAYCHUSX TOKA M CKOPOCTHU
MEePECEeKAIOTCs B OJHOW TOYKE XapaKTEPUCTUKU ABUTaTels IpH
COCTMHEHUH €0 M0 CXeMe IIYHTHUPOBAHUS SKOPS?

28. MoskeT M JBHUTraTellb MapajuIeIbBHOTO BO30YXKIEHUS
PEKyIepupoOBaTh YHEPTHIO B CETh MPU COCTUHEHUH €ro MO CXEME
IIYHTUPOBAHUS SKOPs?

29. Kak wu3MeHHT CcBOe TIONIO)KEHHE MeEXaHHuYecKas
XapaKTepUCTHKA TUHAMUYECKOTO TOPMOXKEHUSI MpPU OCIIabIeHUU
MarHUTHOTO MOTOKA JIBUTATEIIS.

30. Bo ckonbko pa3 M3MEHUTCS MOMEHT JBHUrareiisi Mpu
3aJIaHHOM CKOPOCTH, €CIIM MOTOK CHU3UTCS B JBa pa3a (JABUTaTelb
napajuieIbHOTO BO30YKICHHS)?

31. Haueprure NpUHIMNUATBHYIO PEBEPCUBHYIO CXEMY
cuctembl ['-/], ykaxkute mpuHIUT ee NEeHCTBUS MIPH PETYTUPOBAHUH
CKOPOCTH U TOPMOXKCHHUH JIBUTATEIIS.

32. KakoB oOmmii auamna3oH peryaupoBaHUS CKOPOCTH
neuraresst B cucreme -1 mpu KOMOMHUPOBAHHOM PETYIUPOBAHUT
HaNpsHKEHUEM TeHepaTopa U MOTOKOM JIBUraTensi?

33. Kakue (dakTopsl OTrpaHUYUBAIOT JMana3ox
peryaupoBaHusi CKOpocTH B cucteme [ -1 1 kakumu criocobamu ero
MO’KHO pacIIUpUTh?

34. VKaXuTe JOCTOMHCTBA U HEAOCTATKU CUCTEMBI I - /1.
35. Kak npuHUOMNHMATBHO NPOU3BOAUTCS PETryIUpPOBAHUE
CKOPOCTH JBUraTejsi B TAPUCTOPHOM MPHUBOE?

36. Yo Takoe yroyi peryJupoBaHUsS THPHCTOPOB M KaK €ro
BEJIMYMHA BJIUSAET HA CKOPOCTD JIBUTATENA?

37. Kak ocymecrBusiercss peBepc ABHUrareiss B CHUCTEME
TII-1?

38. HazoBuTte W  TpeacTaBbTE  CHJIIOBBIE  CXEMBI

PEBCPCUBHBIX THUPHUCTOPHBIX Hp606p830BaTeHeﬁ, YKa)KUTC HUX
JOCTOMHCTBA U HEJOCTATKHU, a TaAKXKC o0iracTu IMPUMCHCHMUS.

39. Yro Takoe WHBEPTOPHBI PEXUM THPUCTOPHOTO
npeobpasoBarens’?
40. B kakoM pexume paboTtaer JABUrareiab IpU

WHBEPTOPHOM pEXHUME MpeoOpa3oBaTeis U KaKue MepPeKIIIOUeHUs
HE00XOMMO MTPOM3BECTH B TOM CIIy4ae B LIEMU SKOPS ABUTaTens?

41. Kakoli BHJI MMEIOT MEXaHWYECKHE XapaKTEPUCTHKU
npurarens B cucteme TII-J1?

42. YUto Takoe MPEPBIBUCTBIA PEXKUM TUPUCTOPHOTO
npeoOpa3oBaressi U KaKOBO €ro BIMsSHUE Ha paboTy npuBoaa’?

43. Kak 3aBUCUT cos@ THUPUCTOPHOIO MpPUBOJA OT
CKOpPOCTH BpAIlleHUs JBUTATENS?

44, VYKa)XuTe NOCTOMHCTBA W HEAOCTAaTKH THUPUCTOPHOTO
NPUBOJIAa U BO3MOXKHBIE O0JIACTH €r0 MPUMEHEHHS.

45. Kak ocymecTBisercs peryimpoBaHue CKOPOCTH MpH

UCTIOJIb30BAaHUH UMIYIBCHBIX PETYIATOPOB HAPSKEHUS?
Monyns 3

1. Hoquy JJIA JABUTATCIIA MMOoCJICI0BAaTCIBHOI'O
B036y)K}16HI/I$[ HEJIb341 ITOJIYYUTH TOYHOEC AHAJIUTHYCCKOC




BBIPAKEHUE MEXAHUYECKON XapaKTePUCTUKU?

2. Jns  kakod 1emM  MOTYT CIYXXWUTh BBIBEJACHHBIE
npuOMMKEHHbIE  YPaBHEHHUS MEXaHUYECKOM XapaKTepUCTUKH
JIBUTATEJIS C MOCIIEA0BATEIbHBIM BO30YKACHUEM ?

3. B kakux pexumax Moxer paboTarh JBUTaTENb
II0CJIEZI0BATENIbHOIO BO30Yx1eHus? [loueMy a1 HETO HEBO3MOXKHA
paboTa B reHEepaTOPHOM PEKUME C OTa4eld YHEPTUH B CETh?

4. [Touemy ecTrecTBeHHasi M PEOCTATHBIC XapPAKTEPUCTUKU
JBUTATENsl IOCIIEOBATENIBHOTO BO30YXK/IEHUS HE MEPexonsarT B
0071aCTh OTPHULIATEIHLHBIX MOMEHTOB, a MIPU IIYHTUPOBAHUH SIKOPS
TOTO 5K€ JIBUraTeIIsl IEPEXOAT?

S. Ilokaxure 1O YpPaBHEHUIO NIEKTPOMEXAHUYECKOU
XapakTEepPUCTUKM, W3MEHEHHEM KaKUX [apaMeTpoB  MOXXHO
peryiupoBarb ~ CKOpPOCTb  JBHUTaTeliss  IOCJIEI0BATEIHLHOTO
BO30YXKICHUS.

6. Oxapaxkrepusyiite pa3auyHbIe Croco0bl
pEerylupoBaHusl ~ CKOPOCTH  JIBUTATeNil  IOCIIE0BaTeIbHOIO
BO30YKIE€HUS.

7. Uem  OOBACHUTH  HENMHEHHOCTh  MEXaHUYECKOU
XapaKTePUCTUKH JBUTATEIS IPH ITYHTHPOBAHUU SIKOPI U R, =07
8. Bo3smoxHa 1M pekynepanusi 3HEpPrud B CETh IpHU
IIYHTUPOBAaHUU SAKOpSI JIBUTaTENs HOCJIEI0BATENILHOTO
BO30YxJ1eHUs?

9. [Touemy B 30H€ 3HAUUTENBHBIX HATPY30K MEXaHUUECKUE

XapaKTepUCTUKH TPU IIYHTUPOBAHUM OOMOTKH BO30YKACHUS
MPUOJINKAIOTCS K JIMTHCHHBIM?

10. Kakne cnocoObl mycka BO3MOXKHBI JUISL JIBUTATEIs
HOCJIeI0BATEIILHOTO BO30YKICHHSI U KaKK1e U3 HUX HauboJjiee 4acTo
IPUMEHSIIOTCS] Ha IPAKTUKeE?

11. [TosicHuTe, Kak MPOU3BOAUTCS pacueT IYyCKOBBIX U
TOPMO3HBIX COITPOTUBIICHUH.

12. [TpencraBbre MeXaHHUYECKue XapaKTepUCTUKU
JIBUTATENsI PU IIYHTUPOBAHUU SIKOPSI U 0OMOTKH BO30YXACHHUS.
13. Jis kakod Henmu M KakuM 00pa3oM HCIOJNb3YHOTCA
YHHUBEPCAJIbHBIE XapaKTEPUCTUKHU JBHUraTelsl MOCIIEI0BATEIbHOIO
BO30YX/I€HUS B OTHOCUTEIbHBIX €ANHULIAX?

14. JlBurarenb MOCTOSHHOTO TOKAa € MOCIEA0BATEIbHBIM
BO30yXK/JeHueM paboTaeT Ha JIMHEHHOM y4yacTKe KpUBOH
HamMarHuuuBaHus. Kak W3MEHHUTCS JKECTKOCTh MEXaHHYeCKOU
XapaKTePUCTUKHU, €CITU Harpy3Ka CHU3UTCS B 2 paza?

15. Hawyeptute npUHIUNHAIBHBIE CXEMBI  BKIIIOYCHUS
JIBUTaTENe MoCIe10BaTeIbHOTO M CMEIIAHHOTO BO30YKICHHS TPU
yCKe.

16. Kak MoryTt paccuuThIBaThCsi KpUBbIE CKOPOCTH, TOKA U
MOMEHTa JUIsl ABUTaTeNlel MOCJIe0BaTEIbHOTO BO30YKIEHUS MTPU
IIyCKE U TOPMOKEHUU?

17. Kaknmu ycnoBusiMu onpezesnsiercs: peajabHas CKOPOCTh
XOJIOCTOrO  XoJa  JBUTareias  IMOCTOSHHOIO  TOKa  C
MOCJIEZI0BATENIbHBIM BO30YXKICHHEM?

18. [Touemy B  DJEKTpONPHUBOAAX C  JIBUTATENEM
MOCTOSSHHOTO ~ TOKa  TOCIEAOBaTeIbHOTO  BO3OYXKICHHUS  HE
IIPUMEHSIFOTCS] PEMEHHBIE U IIEHbIE TIEpeaadn?

19. Kakoe COOTHOIIEHHE @y /@, SBISAETCA AOIYCTUMBIM




JUTSI ABUTATENIS MOCIeI0BaTeIbHOTO BO30YKACHUS N3 COOOpaskeHU I
MEXaHUYECKON IIPOUYHOCTH EKTPUUECKON MAIIUHbI?

20. Kakum  obpazom  moxeT  OBITh  IIOCTpOCHA
UCKYCCTBEHHAss PEOCTaTHAasi XapaKTEpUCTHKA IpU H3BECTHOU
€CTECTBEHHOU XapaKTEePUCTUKE JBUTATEINS?

21. OObsicHUTEe, TMOYEMYy TMEeperpy3ouHas CIOCOOHOCTh
AIIEKTPOJBUTATEINS MOCIIEI0BATEILHOTO BO30YK/IEHUS 10 MOMEHTY
BBIIIIE, YEM Y JIBUTATEIS] HE3aBUCUMOTO BO30YKICHUS.

22. N3o00pa3ute npUMEpHYIO 3aBUCUMOCTh MAarHUTHOTO
[IOTOKAa  JBUTarelsi OT  CKOPOCTM  JUIsl  €CTECTBEHHOU
XapaKTEPUCTUKH B CXEME C IIIYHTHPOBAHUEM SIKODSL.

23. Ilouemy mnpu  TOke  sKOps,  IPEBBILIAIOIIEM
HOMUHAJILHOE  3HA4Y€HHE, MEXaHUYECKHE  XapaKTepPUCTUKH
JIBUTATEIS TOCIIEA0BATEIBLHOTO BO30OYKICHUS JINHEHHBI?

24, CpaBHute JIBUTATENN C napasuiesbHbIM,
[IOCJIEZIOBATENIbHBIM M CMEIIAHHBIM BO30YX/I€HUEM B OTHOLIECHUU
MyCKOBOTO MOMEHTA U MIEPErPy30YHOM CITIOCOOHOCTH.

25. Kakum  oOpazom  oOCymIeCTBISIETCS  TOPMOKEHHUE
NPOTUBOBKJIIOYEHHEM IIPU aKTHBHOM U PEAKTHBHOM CTaTHYECKOM
MoOMeHTE?

26. B d4em 3akirodaroTcsi HEOOCTAaTKHM JTMHAMHYECKOTO
TOPMOYKEHHSI JIBUTATENsl TMOCJIEAOBATEIBHOTO BO30YXKICHUSA C
CaMOBO30YXK/ICHUEM U TI0YeMY TPU TUHAMUYECKOM TOPMOKEHHHU
WHOTZIa OCYIIECTBIIIETCS HE3aBUCHMOE [UTAaHUE OOMOTKH
BO30YXJ1eHUs?

217. [Touemy B pealbHBIX YCIOBUSIX MEXaHUUYECKUE
XapaKTePUCTUKHU JABUTaTels IMOCJIEN0BaTeIbHOTO BO30YXK/IEHUS B
TOPMO3HOM pEXHME C CaMOBO3OYXKICHHEM TMIPH PA3IUYHBIX
JIOTIOJTHUTEIBHBIX COMPOTUBIICHUSAX B SIKOPHOM IIETIN UCXOJAT HE U3
Hayanaa KOOpAUHAT?

28. [Ipy Kakux yCIOBUSIX JOJKHO OCYIIECTBISATHCA
TOPMOXKEHHE C CaMOBO30OY)XJEHHMEM, 4YTOObl HE JIOMYCTHUTh
pa3MarHMYUBaHUS MAIIUHBI?

29.

YeMOoOBSICHACTCAOTPaHNYEHHOCTEITPUMEHEHUS TUHAMU
4eCKOTOTOPMOXKEHHSIIBUT ATEIIAIOCIIEI0BATEIbHOTOBO30Y K ACHUSC
caMOBO30yXIeHUEM ?

30. Ha3zoBureoOnacTunpiuMeHeHus ABUraTesiefnocie10Ba-
TETHLHOTOMCMEITaHHOTOBO30YK ICHUSINOOBSICHUTENX..
31.

KakOynyTBBITIISI IEThMEXaHUIE CKEXapaKTEPUCTHKH B
ura-
TesnelicMenIaHHOTOBO30Y K IEHUATIPUPA3HBIXCOOTHOLICHUSIXMEXK Y
amnep Butkamu (MJIC) mnapannensHOW W TOCIeI0BaTeNbHON
00MOTOK?

32. Kakne cnocoObl  3JIEKTPHUUYECKOTO  TOPMOXKEHUS
WCIIOJIB3YIOTCS IS IBUTATENIEH CMEIIaHHOTO BO30YXICHUS?

33. Kak mnpousBoauTcs  peBepCHpOBAHUE  JBUTATENS
CMEIIaHHOTO BO30YXAeHUs?

34. Kak rpadudecku IIPOU3BECTH pacuer
MyCKOPETYIHPOBOYHOTO PEoCTara Ui JBUTATENs CMEIIaHHOTO
BO30YyX/1eHUs?

35.1louemy nBurarenb CMENIAHHOTO BO30YKIeHUs paboTaeTr He-




YCTOMYMBO P BCTPEUHOM BKJIFOUYEHUH OOMOTOK BO30YXACHUS?

Monynb 4
1. B kakux pexumax MoxeT paboTarb aCHHXPOHHBIM
JIIBUTATENn?
2. Kak 3aBucHT MakcUManbHBIA (KPUTHYECKHN) MOMEHT

ACMHXPOHHOTO JIBUTATENS OT HANPSHKEHUS CETH U COMPOTUBIICHUS
enu poropa?

3. Kak M3MEHUTCS KPUTHYECKOE CKOIBXEHUE TpHU
BKJIFOYCHUN CUMMETPUYHBIX COTPOTHUBJICHUH B IIEeTb cTaropa?

4. Kak ompenenuts akTHBHOE COIPOTHBICHHE pPOTOpA
ACHHXPOHHOTO JBHUTATENs 10 KaTaJOKHBIM TaHHBIM?

S. Kakum 00pa3om MOkeT ObITh MOCTPOEHA €CTECTBEHHAS
MeXaHUYeCcKasi XapaKTepPUCTHKA ACHHXPOHHOTO JBUTATENS?

6. Kak mOCTpOMTh HCKYCCTBEHHYIO XapaKTEPUCTHKY

ACUHXPOHHOIO  JABUIarelid IpU  HU3BECTHOM  €CTECTBEHHOU
XapaKTEePUCTUKE:

— JUISL IpYTOTO COIIPOTHUBIIEHUS POTOPA;

— JUIsl IPYroro HAaIpsDKEHUs, K KOTOPOMY IOAKIIOUEH
cTaTrop;

— JUISL APYTOM 4acTOThI CEeTU?

7 IIpy KakMxX CKOJNBXKEHHMSIX BO3MOXKHA YyCTOMYMBAs
paboTa aCHHXPOHHOIO JBUTATENs MpPU MOCTOSHHOM CTaTU4YE€CKOM
MOMEHTE M,?

8. [Touemy MakCUMaJbHBII MOMEHT aACHMHXPOHHOIO
JIBUTATeIsl B TEHEPATOPHOM peXHUME OOJIblIe MaKCUMaIbHOIO
MOMEHTA B JABUTaTEILHOM peXUMe?

9. YeMm 0OBACHUTH, YTO TOK CTaropa MpU CUHXPOHHOMN
CKOPOCTH HE 3aBUCHUT OT BEJINYMHBI JOOABOUHOTO CONPOTUBIICHUS B
poTopHoii riernu?

10. IloueMy mpu OOHHUX M TEX XK€ 3HAYEHUSAX MOMEHTOB
KOpPOTKOT'O 3aMbIKaHMs (HayaJbHBIX MOMEHTAX ), MOITY4alOIINUXCs B
OJIHOM Cily4dae IIPY 3aMbIKaHUU pOTOPA HAKOPOTKO, a B APYTOM—IIpH
COOTBETCTBYIOILEM JOMOTHUTEIBHOM COIPOTUBIIEHUH, PA3JIMYHBIM
Y OKa3bIBAIOTCS 3HAYEHMSI TOKOB KOPOTKOT'O 3aMbIKaHUA?

11. Kak u3MmeHsercst Tok poTopa aCHHXPOHHOTO JBUTATENs
C U3MEHEHHUEM CKOJIbKCHHUS?

12. [Touemy mpu HEMOABM>KHOM POTOPE TOK JBHUTraTels B
HECKOJIBKO pa3 IPEBbIIIAeT HOMUHAJIbHBIN TOK?

13. Kak mnpoBomsaTcs  npuOMMXKEHHBIH M TOYHBIN
rpauuecKkre pacueTsl MyCKOBBIX CONPOTUBICHUHN B IIeTIH poTOopa?
14. IIpn kakoM HAaNpsOKEHUW CETH NPAKTUYECKH MOXKET

IIPUMEHSATHCS IIYCK aCUHXPOHHOIO JABUTATENIs MEPEKIIOUYEHUEM CO
3BE3/1bl HA TPEYTOJIBHUK?

15. Kakue cnocoObl  3JIEKTPHUUYECKOTO  TOPMOXKEHUS
IIPUMEHSIOTCS U1 aCHHXPOHHBIX JIBUTATENEN?
16. JUis  KakMX MEeXaHHU3MOB MOXKHO  OCYILIECTBHUTH

TOPMOYKEHHE aCHHXPOHHOTO JIBUTATEINSI C peKylepalnel SHepTruu B
CETh?

17. C Kakoil 1enpl0 NpU JAUHAMHUYECKOM TOPMOXXEHUU
ACUHXPOHHOTO  JIBUTaTelss B OOMOTKM  cTaropa IMOAAOT
MTOCTOSTHHBIN TOK?




18. Haueprure MIPUMEPHBINA BU/T MEXaHUYECKOU
XapaKTEPUCTUKH JUHAMHYECKOTO TOPMOXKCHUS aCHHXPOHHOTO
AIIEKTPOJBUTATEINS M YKAXKHUTE, KaK BIUAIOT Ha BUJ XapaKTEPUCTUK
BEJIMYMHA TOKA BO30YXK/IEHUS U COMTPOTUBIIEHHUE POTOPHOM IEIH.
19. B xakoil o00jacTM MEXaHMYECKOW XapaKTEPUCTHKH
JBUTATENSI IPU TUHAMUYECKOM TOPMOXKEHUH MOXKET HMETh MECTO
HEYCTOMYMBBIN pekuM?

20. MOXXHO M YTBEp)KIaTh, YTO MpPU JIFOOOH CKOPOCTH
BBIIIIE CHHXPOHHOH JIBUTATENb Oy/IeT OTAaBaTh SHEPTHIO B CETh?
21. YeM OOBSICHUTh HAJIMYME MAKCHMyMa MOMEHTA IpHU

JUHAMHYECKOM TOPMOXKEHMH M TI04eMYy C YMEHBIICHHEM
JIOTIOJTHUTEIBHOTO COMPOTUBIICHUS B POTOPHOM LIEMU MAaKCHUMyM
MOMEHTA CMEIIAETCsl B CTOPOHY MEHBIINX CKOJIBKCHUHN?

22. N300pa3ute MNpUMEpPHYI0 3aBHCHUMOCTh TOKa B
POTOPHOH WeNnu JBHUTrareis Npu AMHAMHYECKOM TOPMOXKEHHH, a
TaKKe KPHUBYIO Pe3yJbTHPYIOLIETO0 pad0dyero MarHUTHOTO MOTOKA
OT CKOPOCTH.

23. [IpuBenuTe npuMepbI IPUBOAOB, B KOTOPBIX BO3MOXKEH
nepexo] ACHHXPOHHOTO JIBUTATENISI B TEHEPATOPHBIN PEKHM.
24, YeM OOBACHHUTH TOSBICHUE OOJBIINX TOKOB IIPH

[IEPEX0l€ B  PEXUM  NIPOTUBOBKIIOUYEHHEM ACHHXPOHHOIO
nsurarensa’?

25. ACUHXpOHHBIN JIBUraTeilb MEXaHW3Ma IOJbEMa KpaHa
o0ecrieynBaeT MoabeM rpys3a. YTo MPOUCXOAUT C €ro CKOPOCTHIO
BpallleHUs, €CJIM B POTOPHYIO L€b BBOJIUTCS 3HAYUTEIBHOE IIO
BEJINYMHE JONOJIHUTEIBHOE CONPOTUBIIEHUE?

26. HazoBuTe BO3MOXKHBIE CHOCOOBI  PEryJIHPOBAHUS
CKOPOCTH BpAILCHNsI ACHHXPOHHBIX JIBUTATENICH.
27. Kakue CIIOCOOBI peryimpoBaHus CKOpPOCTH

ACMHXPOHHOTO JIBUTATEJsI MTO3BOJISAIOT TJIABHO U3MEHATH CKOPOCTh
MIPY HATMYIWH JKECTKUX MEXaHUYCCKUX XapakTepucTHK? KakoBwl
HEJIOCTATKHU 3TUX COCOOOB?

28. K kakomy Tuny OTHOCHUTCS pEryJupOBaHUE CKOPOCTHU
ACMHXPOHHOTO  JBHUTaTeNlss  BKJIIOYEHUEM  JIOMOIHUTEIBHOTO
compoTuBiieHHst B potope? Ilepeuncnure HETOCTaTKH ITOTO
croco0a peryaIupoBaHus CKOPOCTH.

29. Haueptute cxembl 00OMOTOK CTaropa JABYXCKOPOCTHOTO
JIBUTATENs] TIPU  PETYIUPOBAHUM CKOPOCTH C TOCTOSHHBIM
MOMEHTOM U TIOCTOSIHHOW MOITHOCTBIO.

30. VYKaxXuTe TOCTOMHCTBA M HEIOCTAaTKH PEryIUpPOBAHUS
CKOPOCTH C TIOMOIIbIO0 THPUCTOPHBIX PETYISTOPOB HANPSIKEHHS B
I[N CTaTopa.

31. HawyeptuTe  KackagHble  CXEMBI  PETYIMPOBAHUS
CKOPOCTH  aCHHXPOHHOTO  JBUTaTeNss C  HCIIOJIb30BaHHEM
MOJTYIIPOBOHUKOBBIX BEITIPSIMUTENICH B IIETH POTOPA.

32. Kakum 1omkHO OBITh COOTHOIIEHUE HANpPSDKEHUS H
YacTOTHl TIPM YAaCTOTHOM DPETYIHPOBAaHUHM IS COXPaHEHHS
MOCTOSIHHOW MEePerpy30uHoi ciocoOHOCTH ABUraTeis?

33. Kak wu3MeHsieTcsi KpUTHYECKOE CKOJIbKEHHE TMpH
YMEHBIIIEHUH YaCTOTHI, €CITU YIIPABICHUE TPOU3BOAUTCS 110 3aKOHY
U/f =const ?

34. Kak Bamsier yd4er HachllleHWs] HA  BEJIHMYUHBI
KPUTHYECKOTO M TTYCKOBOTO MOMEHTOB JIBHTATENSI TIPU PA3IMIHBIX




4acToTax U 3akoHe U/f =const ?

35. OneHnTe MNPEeUMyIIECTBA M HEJOCTATKH YaCTOTHOTO
YIIpaBIICHUS] C HEU3MEHHBIM MarHUTHBIM ITOTOKOM ITPH Pa3JIMYHBIX
4acTOTaxX.

36. OObscHuUTE BO3MOXHOCTh HMMITYJIbCHOTO
pPEryIUpOBaHUSI  CKOPOCTH  ACHHXPOHHOTO  JIBHTArenst |
NpeACTaBbTe MPUMEHSIEMbIC CXEMbI peajn3aliy JaHHOTO crocoba

peryiaupoBaHus.

37. CpaBHUTE pEryJupOBOYHBIE CBOMCTBA ACHUHXPOHHBIX
JBUTATEJIEU U IBUTaTeJICH MOCTOSHHOTO TOKA.

38. Kakne u3 paccMOTpeHHBIX CIIOCOOOB PETYIUPOBAHUS

00eCcrneynBaOT MPUOIU3UTEILHO IOCTOSIHHYIO PacIoiaracMyro
MOIIHOCTb, & KAKUE U MOMEHT?

Monynb 5

1. Kakue BHIIbI IEPEXOHBIX PEKUMOB UMEIOT MECTO TIPU
paborte anneKkTporpuBoaa’?

2. Kakoe mnpakTtudeckoe 3HaUYCHHE HMEIOT IEPEXOTHBIC
MIPOLIECCHI B AIEKTPONPUBOIE?

3. Jiis kakux pabo4yMx MaIllMH XapakTep MEepeXOJHOTO
nporecca He UMEET CYIIECTBCHHOTO 3HAYCHUS?

4. B kakux cimydasx Ui pa30MKHYTBIX 3JIEKTPOIIPHUBOIOB
UCCIICYeTCS MEXaHWYEeCKHE W DJIEKTPOMATrHUTHBIC IEPEXOIHBIC
MPOLIECChI?

5. OObsicuuTe bu3nyeckyro CYILIHOCTb
SJIEKTPOMEXAHUYECKOW T, M DJIEKTPOMArHUTHOM T, MOCTOSHHBIX

BpeMeHu. Kakum 00pa3oM MOTYT OBITH OIpEesIeHbl TOCTOSHHBIC
BpeMeHuT, uT,?

7. Kak omnpenensiercss  JIMTENBHOCTh  MEPEXOAHOTO
npoliecca Npyu U3BECTHBIX 3HAYEHUSIX MOCTOSHHBIX BpEMEHU?

8. [IpencraBpTe U OOBIACHUTE OCHOBHBIE YPaBHEHHS IS
CKOPOCTH U TOKA JBUTATENS IIPU MEPEXOIHBIX MPOIECCAX.

9. [Touemy mpu MPUITOKEHUN HATPY3KU K BaJly JIBUTATENs
MTOCTOSIHHOTO TOKA YBEJIMUMBAETCS TOK SIKOPS?

10. Kakum o00pa3zoMm MOXeT OBITh OINpEACTIeHO BpeMs

pasroHa JBUTATelNs NMPH OAHOCTYINEHYAaTOM M MHOTOCTYIEHYaToOM
nmyckax?

11. [IpencraBeTe U OOBACHUTE KpUBBIE IEPEXOIHBIX
NPOIECCOB TPU ITyCKe, TOPMOKEHHH MPOTHBOBKIIOUCHHEM U
JTMHAMAYECKOM TOPMOXKEHHH.

12. [IpencraBeTe UM OOBACHUTE KPUBBIE IEPEXOAHBIX
MPOIIECCOB Ui CKOPOCTH M TOKa JABHUrareist MOCTOSHHOTO TOKa
HE3aBUCHMOTO BO30YXKJIEHUS TIpHU YdYeTe DJICKTPOMArHUTHOU
UHEPIUH SIKOPSI.

13. Kak Bimser W3MEHEHHWE  CONPOTHBICHUS  TIPH
MIEPEXOIHBIX MPOIIeccax Ha JUIUTEIBHOCTh UX MPOTEKAHUS?
14. OOBsICHUTE OCOOCHHOCTHh MCCIICIOBAHUS TIEPEXOTHBIX

IPOIIECCOB B PA30MKHYTHIX 3JIEKTPOIPHUBOIAX C ACHHXPOHHBIM
JIBUTATEIIEM.

15. Jis xakod nenu HeoOxonumo aedopcupoBaHHe HpU
MyCKe JIBUTATEIISI TOCTOSTHHOTO TOKA H3MEHEHUEM HaIpsHKSHUS ?
16. Kakue crmocoObl NPUMEHSIIOTCS Uil YCKOPEHUs




ANIEKTPOMArHUTHBIX ~ MEPEXOAHBIX MPOIECCOB B  OOMOTKax
BO30YKJIEHUS NEKTPUUCCKUX MAIIHH?

17. [Tepeuncnure cmocoObl (HOPCUPOBAHUS U TOKAKUTE,
kak Oymer m3meHsTbess JJIC reHeparopa Mpu pas3HbIX CIOCO0Ax
(dbopcupoBaHus.

18. Kak MOryT paccuuThIBaThCs KpUBBIE CKOPOCTH, TOKA H
MOMEHTa JUIsl IBUraTeliei MOCJIe0BaTeIbHOIO BO30YKIEHUS MIPU
IIyCKE U TOPMOKEHUN?

19. Jlns xakoil 1enu HEOOXOAUMO OIpPEACNATh IOTEPH
SHEPTrUH MPHU MYCKE U TOPMOKEHUU JIBUTATEIISA?
20. Haueprure nmarpaMMy MOIIHOCTH M IOTEPh IIPH

TOPMOYKCHHUH TPOTHBOBKIIFOYCHUEM JIBUTATENSl TTOCTOSHHOTO TOKA
NapajieIbHOTO BO30YXKICHHUS.

21. 3anumure U 00bACHUTE 0011Iee BhIpAXKEHHE JIJISl TOTEPh
B ACHHXPOHHOM JIBUTaTeliec B YCTAHOBHBIIEMCS pEXKHME.
Onpenennute MOTEPH B CTATU B PEKUME KOPOTKOTO 3aMbIKAHHSI.

22. Kakas cocrapnsromnias notepb sHeprun A, , A, WA A,

OOBIYHO SIBJIICTCS JOMUHHUPYIOIICH, M B KAKUX CITY4asiX OCTAJIbHBIC
COCTaBJISIFOIIME MOTYT UMETh OOJIbIlIee 3HAYCHUE?

23. KakoBo COOTHOIIEHHE MEXIY OCHOBHBIMH TOTEPSIMHU
NpU MyCKe U TOPMOXKEHUH ISl JBHUrareisi MOCTOSHHOTO TOKa C
napajuieIbHbIM BO30YXX/ICHUEM U JJI1 aCHHXPOHHOTO JBUraTeIst?
24. Kak ompeaenuTs TmOTEpU DHEPruu TMPU  ITyCKE
ACHHXPOHHOTO JIBUTATENII C KOPOTKO3aMKHYTBIM pPOTOPOM U
yIITyOJICHHBIM 11a30M WJIH JBOWHOW KIETKOM?

25. HazoBute  BO3MOXHBIE  CIIOCOOBI  YMEHBIICHUS
ITyCKOBBIX TIOTEPh JIBUTATEIICH.

26. HazoBute OCHOBHOH CHocOo0 CHWXCHHS IOTEPh U
pacxofia SHEpTHH MPH MyCKe JABUTaTeNIeH TOCTOSHHOTO TOKA.

27. [Toyemy mpu CTymeHYaToM MYyCKEe MO CPaBHEHHUIO C
IPSIMBIM 10 TOW K€ CKOPOCTH BpEeMs IyCKa W, COOTBETCTBEHHO,
MOTEPH SHEPTUU 3aMETHO COKPAIIAIOTCs?

28. Kakum o00pa3oM MoOryt OBITh CHUXKEHBI MHOTEPH B
AIIEKTPONPUBOJIAX C PETYITUPYEMOIN CKOPOCThIO?

29. UTto mpencTaBisioT co00i cpeHue moTepu 3a UKII?
30. B xakoM COOTHOIIEHUH HAXOATCS TOTEPU SHEPTHH IIPU
MyCKE JIBUTATEJIS B XOJIOCTYIO U TIO/ HAarpy3Koui?

31. CpaBHHUTE MOTEPH SHEPTUHU, BBIJEISAIOLINECS B

JABUTaTCIIAX IIPU ITPAMOM U pCOCTATHOM ITYCKaX B XOJIOCTYIO.

HpOMG)KyTO‘IHaSI arTecTanuda UMECT LCIIBIO ONIPEACTIUTE CTCIICHb JOCTHXKCHUA 3allJTAHUPOBAHHBIX
pe3yJbTaTOB 00YUYEHHMsI 3a OMPEENICHHBIN meproj 00ydeHus (ceMecTp) U MpoBOAUTCS B (hopme
9K3aMeHa U B ()OpMe BBIMOJIHEHUS U 3aLIUThI KypCOBOTO MPOEKTA.

[TpomexyTouHass aTrTecTanus Mo AUCHUIUIMHE «COBPEMEHHBIM aBTOMAaTHU3MPOBAHHBIN
AJIEKTPOIIPUBO/» BKIIFOYAET TEOPETUYECKHUE BOIIPOCHI, ITO3BOJISAIOIIKE OLICHUTh YPOBEHb YCBOCHUS
06y‘I&IOH.[HMHCSI 3HaHI/II71, W MPAKTUYUCCKHUE 3alaHUs, BBIABJIAOINNEC CTCIICHD C(l)OpMI/IpOBaHHOCTI/I
YMEHMH U BIaJIeHUN, IPOBOAUTCS B (hOpMe IK3aMEHa.




DK3aMeH 1O JTaHHOW JTUCIUILIMHE TPOBOJIUTCSA B YCTHOH (hOpMe MO SK3aMEHAIIMOHHBIM
OmiietaM, KaXKIbId M3 KOTOPHIX BKIIOYAeT 2 TEOPETHUECKUX BOIMPOCAa U OJHO MPAKTHUECKOE
3a/1aHue.

IToka3zatenn u KPUTECPHUHA OLICHUBAHUSA IK3aMEHaA:

— Ha OLEHKY «OTJHYHO» (5 6aiioB) — 00yYaromuiicss TEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET MPAKTHUECKUE 3aJaHHs, CBOOOIHO ONEpUpPYET
3HAHUSIMU, YMEHUSIMU, TPUMEHSET UX B CUTYalLUsIX MOBBIIICHHOW CII0)KHOCTH.

— Ha OIIEHKY «Xopomo» (4 Oamia) — oOyJaroniuics IeMOHCTPUPYET CPEIHUNM YPOBEHB
c(hOPMUPOBAHHOCTH KOMITCTEHIMI: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTEIIbHBIC OINOKH, HETOYHOCTH, 3aTPYAHCHHUS IIPU aHATUTHYCCKHUX OIEPAIHsIX, IIEPEHOCE
3HAHWI U YMEHUI Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OLECHKY «YAOBJIETBOPHTEJbHO» (3 Oamia) — oOyyaroluiicss JEMOHCTPUPYET
MOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIMM: B XOAE€ KOHTPOJBHBIX MEPOIPHUATUN
JIOTTYCKAIOTCS OLIMOKU, TPOSIBISETCS OTCYTCTBHE OTACIbHBIX 3HAHUNM, YMEHUMW, HAaBBIKOB,
06y‘~IElIOHIHﬁC?[ HCIIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUA IIPpU OICPHPOBAHUN 3HAHUAMU U
YMEHHSIMU TIPH UX IEPEHOCE Ha HOBBIE CUTYAIHH.

— Ha OLIEHKY «Hey/10BJIETBOPHUTEJIBHO» (2 Oaia) — 00yJaroluiicss IeMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHuecKOro marepuaiia, JOMYCKAaeT CYIIECTBEHHBIC ONIMOKH, HE MOXET
[OKa3aTh UHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUs POCTHIX 3a/1ay.

— Ha OIICHKY «HEeYJOBJIETBOPUTEJAbHO» (1 Oamn) — oOyuaromuiicss He MOXKET IMOKa3aTh
3HaHMS Ha YpPOBHE BOCIPOU3BEACHHUS U OOBSCHEHUS HHPOpPMALMK, HE MOXKET I[0Ka3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PEIICHUS IPOCTHIX 3a/1a4.



