[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
g“oi BOHXCOIEOB M\ fAHPREPEPCTBO CEJIBCKOI'O XO3SIICTBA POCCUNCKOM ®EIEPALIN
OMKHOCTb; ,
Nara noﬂnma%gﬁ&%%ﬁ%%ngYﬂAPC FB%%%%E;%%X;EX?S)S :;;ﬁBOBATEHBHOE YUPEXJEHUE

YHUKanbHbI MPOrpaMMHbIN KIKOY:

40364b187946 KOG TRAOMCKA S FQCYNAPCTBEHHASI CEJIbCKOXO3SIICTBEHHAS AKAJIEMUST»

YTBEPX/IAO
JA€KdH 3JIEKTPO3HepreTu4eCKoro CbaKyHBTETa
HVIKOJ'Ialz MopnucaHo undposoi

nognucoto: Hukonan
AJ'IeKcaH'D.pOB Anekcangposuy Knumos
HaTa: 2025.06.11
ny Knnmos 10:30:04 +03'00' Kmumos H. A.

11 urons 2025 roga

®OH/I OUEHOYHBIX CPEICTB
0 JUCLIMILJTUHE
«Y1paBJ/ieHUe 3JIEKTPONPHUBO/jaMM»

HaripaBsieHue noAroToBku 13.03.02 DyiekTpo3HepreTyka U 3/1eKTpOTeXHUKa
HaripaBneHHocTh (Mpodusib) DneKTpocHabkeHHe

KBanudukariys BbIyCKHUKA OakamnaBp

®dopmbl 06yueHust OuHasi, 3a0YHasi

Cpoku ocsoenus OITOIT BO 4roja, 4r. 7 Mec.

Kapagaeso 2025



@oH/I, OLIeHOUHBIX CPe/ICTB TpeJiHa3HaueH il OlleHMBaHUsI C(OOPMHUPOBAHHOCTU
KOMITeTEeHLIUM 110 AUCLIUTIVHE «YTIpaBeHUe 3/1eKTPONPUBO/IaMI».

AJ'IGKCGVI AHaTOJ'I beBnY MoanuncaHo undpoBon NOANUCHIO:
Anekcein AHaTonbesuny Bacunbkos
Pa3paboTuuk: B
: aCNNbKOB

o o [ata: 2025.04.14 12:59:22 +03'00'
3aBeyrolui Kadeapoit BacunbkoB A.A.

YTBep)KZeH Ha 3aceflaHMM  Kadeapbl JIeKTPOCHAOKeHWs] U IKCIUTyaTal[uu
3/1eKTpo0O0opyJ0BaHMs, MPOTOKOI Ne 8 oT «14» ampesnisi 2025 rofa.

Anekcen MoanucaHo undposoin
A noanucolo: Anekcen
HaTonbeBn4 AHaTonbeBnY Bacnnbkos

3aBe/yroumii kKaepoit Bacubkos A.A Bacunbkos DaTa: 2025.04.14 12:59:38 +03'00'

CoriacoBaHo:
[Tpencenarens METOAUUECKOHM KOMUCCHUU 37IEKTPOSHEPIeTUUECKOTO (paKybTeTa
1poToKoJI Ne5 oT «10» mrons 2025 roza.

Anekcen MoanuncaHo uudposoi
nognucoto: Anekcen
Cepreequ Cepreesunuy f1610k0B
HaTa: 2025.06.10 15:46:48
§16110k08 A.C. 1ONOKOB +0300'




IlacnopT ¢)0H/Ja OLIEeHOUHBIX CPe/ICTB

Tabuna 1
O1jeHOUHbIe
Mopay b dopMUpyeMbie KOMITeTEHLIUU
MaTepuanbl | KosmnuecTtBo
JVCLIATLTUHBI WU UX 4aCTH
Y Cpe/iCTBa
Tema 1
PerynupoBanue TCK, 62
% P
Z;ggfoglncfgoo?ﬂ [TKoc-3. Crioco6eH ocyIiecTBIsTh 371P (onpoc) 38
TEMal; PUBOA TJIaHUPOBaHKe U KOHTPOJIb
Anmnaparypa NesiTeTbHOCTU 10 TeXHUUeCKOMY TCxk, 20
00CTy)KMBaHUIO ¥ PEMOHTY
yIipaBJieHUs U 9 3JIP (orpoc) 30
- 00opyi0BaHusI TIO/[CTAaHITUM
Tema 3 THIOBLIE 5/IeKTPUYECKUX CeTen
TCk, 21
CXeMbl yTpaBJieHus
3/1eKTPOTIPUBOIAMU 3/IP (onpoc) 18

1 OOEHOYHBIE MATEPUAJIbI, HEOBXOJANMBbIE
JJ1 OITEHKY 3HAHUI, YMEHHN 1 HABBIKOB JIEAATE/JIbHOCTU
B ITPOOECCE OCBOEHMHSA JNCHOUIT/IMHbI

Tab/mmia 2 — dopMupyemMblie KOMIETEHIIMA

Kopg u O1jeHOoUHbIe
HAVMEHOBAHIE Koz v HarimeHOBaHKe UHAUKATOPa JOCTUXKEeHUS MATEDHAIEL
KOMMeTeHIUU (4aCTh KOMIeTeHIIVN) p
KOMIETeHLIUU Y Cpe/iCTBa
Tema 1 Pery/vpoBaHue YIJI0BOM CKOPOCTH 3/IeKTPONIPHBOJiE
TTKoc-3. Crioco6en N -1nkoc-3 Opranusyet MOHTaxX, HajlaJKy, TCK,
OYUECTRINTS | rpoTexameaKoro oO0pyADEmms, Mamn | S
N/IaHWUPpOBAHUE U P PYA ’ (onpoc)
KOHTPOJTb YCTaHOBOK
Tema 2 AnnapaTypa ynpaB/ieHUs U 3alMThI
JeATeIbHOCTU M0
TOXHIUECKOM N /I-1nkoc-3 Opranusyet MOHTaX, HajlaJKy, TCk
o6t }KI/IBaHI/IIgI/I 9KCIUTyaTalui0 SHepreTUuYeckKoro u 3 JIP’
Y 3JIEKTPOTeXHUUECKOTro 0060pyZi0BaHYs, MallliH U
PEMOHTY yCTAHOBOK (ompoc)
O6OPYAOBaHIfﬂ Tema 3 Tunossle cxeMbl yripaB/ieHUs JIEKTPONIPUBOJaMH
NOACTaHONH M ]T-111x0c-3 OpraHu3syeT MOHTaX, HaNaJKy, TCx
SIEKTPUTIECKUX SKCIUTyaTalyi0 SHePreTHIeCcKoro 1 TP
ceren 5/IEKTPOTEXHUYECKOTO 000PY/J0BAHHSI, MAIlIUH 1 (ompoc)

YCTaHOBOK




OneHOYHbIe MaTepUasIbl M CPEACTBA /1A POBEPKH
c()opMHUPOBAHHOCTH KOMIIeTeHIH

Tema 1 PerysupoBaHue yrjioBoM CKOPOCTH 3/IEKTPONIPHUBOAA
KomnbrorepHoe TectupoBanue (TCk):

Bbibepume 00uH npasuibHbIl 6apUAHM 0meema u Haxcmume KHONkKy «/laneex»
ITpu oOpbIBe IMHEHHOr0 MPOBO/ia BO BpeMs Pa0oThl aCHHXPOHHOI0 /IEKTPO/BUIaTeIs C

KOPOTKO03aMKHYTBIM POTOPOM, COeTUHEHHOI'0 M0 CXéMe «TPeyroJbHUK», BJIEKTPI/I‘IECKI/Iﬁ TOK B
JIMHUU

0,85 In
+1,5In
511x
31In

CeMelCTBO MeXaHHYECKHUX XdPAKTEePUCTHUK ABHUIaTe/Id MIOCTOAHHOI'0 TOKd HE3ABHCHUMOI'0

B030y)KAeHH ®y ® monyueno croco6oM pery/IMpOBaHMA YaCTOThHI BPaIleHHs C
NMOMOIIbIO:

+Pe3uncTopa B IKOPDHOM LjeNu

HanpsikeHust Ha sikope

Toka Bo30yK1eHUs

MarHuTHOro NoToKa

Ykaxure criocod nosydeHusi TOpMO3HOr0 pe)XKuMa 1eKTPOoABUraTe/ieid MPOTHBOBK/IIOUeHHUEM:
YBenuueHue CKOPOCTH BbIllle HOMUHA/ILHOW

+BBe/ieH1e COTTPOTUBIIEHUH B 1]eTlb 0OMOTKU sIKOpst (POTOpA)

Pe)xvM MpOTUBOBK/IFOUEHHS] HEBO3MOXKEH

Bpaiienve Bana 37eKTpoBUraressi B CTOPOHY, IPOTUBOMO/IOKHYHO €ro BKIHOUYEHHI0

OrpaHHYHUTH MYCKOBO#H TOK JBHraTe/isi MOCTOSTHHOI0 TOKA MOXKHO 3a CYeT:
YBenuueHus Uyncia BATKOB 0OMOTKH BO30Y>KIeHust

+YBe/IMueHHs COTTPOTUBIIEHHS B IIeITH SKOPSI

YBenMueHus: COMPOTHB/IEHUS B LIeTT 0OMOTKH BO30Y>KeHus

YMeHbIIIeHUs] COTIPOTHBIIEHHUS B L[l 0OMOTKH BO30Y K eHusI

Ykaxurte HoMep MexaHH4ecKod xapakTepuctuku [AIIT c He3aBUCHMBIM B030Y)X/ieHHeM MpPU
BBe/IEHUH B LieNb IKOPsI BCEX J00aBOYHBIX Pe3UCTOPOB:
M

R1i R2 R3

SA1 8A2 8A3




+4
3

Jl1s1 pery/iMpoBaHusi CKOPOCTH ABUIaTe/Isl IOCTOSTHHOT'0 TOKA M0C/1eJ0BaTe/IbHOI0
B030y)XieHHs1 BBepX OT HOMMHAJ/Ia HCI0/Ib3yeTCA cXeMa:

v OB N OB -
' R2 R2
]
@ B g
5 R1 N =i
d
6
+B

HeponycTMo BK/IIOYATh €3 Harpy3KH ABUraTe/Ib OCTOSIHHOIO TOKa:
HesaBucumoro Bo30y>kaeHust

[MapasienbHOTO BO30Y KAeHUs

+ITocneoBaTebHOTO BO30YKAEHUS

CMel11aHHOTO BO30Y KIeHHsI

YKaxuTe 0CHOBHOE YpPaBHeHHe ABH)KEeHHUSA MPU NOCTynaTe/1bHOM ABH)KeHUM:
F =ma

+Fn - Fc = ma

V =vVvo tat

s = at?

Y craHoBHBIIeecs MpeBbILIeHHE TEMIIEPATYPbI YIeKTPOABUIaTe/Isl 3aBUCHUT OT:
TeMITePaTypPbl OKPY>Karollel Cpe/ibl

+Harpys3Ku

KJlacca U30JISII[UM 0OMOTOK JIBUTaTeIst

TIOCTOSTHHOM BpeMEeHH HarpeBa

OOMoOTKa Moc/1ei0BaTe/IbHOr0 BO30Y)K/AeHHs MAILIMH NMOCTOSIHHOT0 TOKAa HAa3bIBAaeTCA:
KomnaynzaHomn

+CepuecHoi

[ITynToBOM

CMmeriaHHOM



MexaHuuecKas XdPaKTePUCTHKA ABUTATe/IA IIOCTOAHHOI'0 TOKA HE3aBUCHUMOI'0 BO36y)KI[EHI/IH
M r
e a

HMeerT BU/:

+r
A

Bbi0epuTte npaBuIbHYO (popMysty pacuera Ko3dunyeHTa nojie3sHoOro AeicTBUs
eKTpoABUraresisi. 3ech P - akTHBHasA MOLIHOCTB, QQ - peakTUBHasi MOIIIHOCTb, P1 u P2 -
COOTBETCTBEHHO aKTUBHAsl MOIIHOCTh, MO/{Be/IeHHasi OT CETH W Ha BaJsly Y/IeKTPOABHUraress, S -
Ka)XyIiasi MOIIHOCTb.

n=_>
Q
P
ﬂZFZ
+ 1
Py
n—P2
Q
n S

H3smenenne ckopoctu oT ©1 go ©2 JIIIT ¢ mapa/iieasLHBIM Bo30yXK/eHHeM
M4

Mo

e
L

o © @ ocymiecTBIsAETCA H3MEHEHHEM:
COTIPOTHBIIEHHUS B LIETH SIKOPS
+HanpsyKeHHst

MarHUTHOTO TIOTOKa
COTIPOTHBJIEHUS B 11€TTH OOMOTKH BO30Y>KIeHHsT

B koHIle pabouero nmepuo/a MpesBbIlIeHNe TeMIepaTypshl 3JIEKTPOABUraTe Isl J0/DKHO ObITh
pPaBHO:

+HoMuHa/msHOMY NpeBbILLIeHUI0

YcraHoBUBIIEeMYCsl TTPEeBBILLIEHUI0

Hymo

TemMIiepatype OKpy»KarolLiel cpe/ibl

YKaxkuTe M0/I0)KeHHsI CONPOTUBJ/IEHHI B eNH AKOPA U 00MoTKHU B30y xaenus [AIIT c
He3aBHCHMbIM B030Yy)KJeHHeM mepej MyCKoM:

O6a COnpOTHUB/IEHUS BbIBE/I€HbI

O06a conpoTHB/IEHUS BBE/I€HBI

CorpoTHUB/IeHHE B L€ 0OMOTKH SIKOPSI BBIBEZIEHO, B LI€TIH BO30Y)KeHUsI — BBEJIEHO
+CorpoTHB/IeHHE B 1eMU IKOPSI BBEZIEHO, a 1[eM 00MOTKH BO30Y>K/IeHHs — BbIBE/IEHO



Perynnponal-me CKOPOCTH ABHUI'aTe/IA HE3aBUCUMOI'0 BO36y)KJI[EHI/IH OCyIIeCTB/IAECTCH:
M,

B L R EHHAN

A

0]
MarauTHbLIM [TOTOKOM
+CornpoTUB/IEHWEM B LIeMU SIKOPS
HarnpsokeHuem

Bpamaromnuii MOMeHT Ha BaJly 3/1eKTPO/iBUraTe /sl paBeH:

M=P-o
P
M=—
+ (6))
M =2
P
2
M:P—2
)

y = oty
IIpy CKBa)XXHOCTH ts + o pomyunrcs MakcHMasIbHasA CKOPOCTH (T/e: ts . BpeMs

3dMKHYTOI'0 COCTOAHUA K/TI0Ua, to - BpeMd Pa30MKHYTOI'o COCTOAAHUSA KJI]O'-la)!

T
4 3 2
X
5 SA

+Y =1
=0
Y=0,5
¥=0,75

Bo CK0/1IbKO pa3 MO)XHO YMEHbIIHUTH JIMHEeHHbIE MyCKOBbIe TOKH aCHHXPOHHOT0
KOPOTKO03aMKHYTOTI'0 3JIEKTPO/[BUTaTe/Is MPHU MyCKe C NMePeK/IIDYeHu 00MOTOK cTaTopa co
«3B€3/bI» HA «TPEyroJbHUK» (rAe: I, - myckoBou; I, - HOMHHANBHBIH JIMHEHHBIN TOK)?

Ip/In=1

Ip/In = 30,5
+Ip/In=3
Ip/In =1/3

KII[I 3neKTpoABUrare/is P X0/I0CTOM XO/e PaBeH:

Nxx =MNu
+Nxx = 0
Ny =1-My



HoMuHanbHasi MOIHOCTD Y/IeKTPOABHUIaTe sl PaCCUMTHIBAETCS MO MapaMeTpy:
ITyCKOBOMY MOMEHTY

+HarpeBy

Treperpy30uHoii criocoOHOCTH

YyacToTe BpallleHHs

YKaxure YPaBHE€HHE€ BEHTU/IATOPA, OIMMUCHIBAIOIIEI0 MEXdHUYECKYH0 XdPAKTEPUCTHKY

0]
M= Mco + (Mco - Mcn) : (7)X
Oy

x=0

+x=2
x=-1
x=1

IlepexoaHbIil pe;XUM B 3JIEKTPONPUBO/Ie — 3TO:

[Tepexof OT MeXaHMUYECKOM XapaKTePUCTUKU ABUTATEILHOTO PE)KMMa Ha MeXaHU4YeCKYH0
XapaKTepUCTUKY TOPMO3HBIX PEXXMMOB

[Tepexop 13 MexaHUYeCKOM XapaKTePUCTUKU TOPMO3HOI'O peXXHMa Ha MeXaHU4eCKyH
XapaKTepUCTUKY JABUraTe/TbHOTO peXXUMa

+XapakTep u3MeHeHUs CKOPOCTH, TOKa MOMeHTa BO BpeMeHH TpH 1epexo/ie OT OFHOM MOCTOSTHHOM
CKOPOCTH K JIDYTOl MOCTOSTHHON CKOPOCTH

[Tepexop OT 0OfHOTO MyCKOBOT'O TOKA K [PyTOMY B MOMEHT OTK/IFOUEHUSI CTYIIeHH MyCKOBOTO
pe3ucropa

YPaBHEHI/Ie ABH)KEHUSA JIEKTPONIPUBO/Jd HMEET BH/L:

4,4 =72,
dt
M,-M, = j—d“’;
+ dt
do
P—-P=j—;
0 c .] dt
do
1,-1 =22,
0 c .] dl’

Ykaxure popMy1y CKOTbKeHUs:

W, — ®
s=—2—
+ O
O—0
s = 2
('00
®
§=—20
O— 0,
o
§=—"2
Wy —®

MoiHoCTh Ha Baj1y Tpex(¢a3Horo aCHHXpOHHOI0 3/IeKTPO/JBUrare/s paBHa:
P =\/§-Un ‘I-cosp-m
P=U,-I-cosp-n



P :\/gUn -I-coso
P=4+3.U,-1-n

JIMHaMHU4YeCKHUHM TOPMO3HOH Pe)XXHMM aCHHXPOHHOI0 3/IEKTPOABHUraTe/Is1 MOJKHO NOJIyYHTh:
YBe/mueHueM CKOPOCTH CBbILIe CKOPOCTH U/learlbHOT0 X0/I0CTOr0 X0/a

PeBepcupoBaHueM

BBezieHneM conpoTHBIeHUH B 1iellb 0OMOTKH pOTOpa

+IloaBeeHrEM TIOCTOSTHHOTO TOKA K 0OMOTKe cTaTopa

PeBepcupoBaHue Tpex(¢a3Horo aCHHXpOHHOI0 3/IEKTPO/ABUraTe/ s BO3MO)XXHO 3a CUeT
U3MEeHeHUs:

+UepenoBanus (a3

Harpysku

Uwucsia nap noJiroCcoB

YacToThl NOABOAVMMOIO HaIPSKEHUS

Bb100p 3/1eKTPpUYECKO# MAIIIUHBI /151 IPHUBO/A M0 MOLHOCTH CBOJJUTCA K COO/TIOJeHUIO
YC/I0BHM:

+TonbKo Harpesa

He Tos1bKO0 HarpeBa, HO U IyCKa

[Ipeosonenuss MakCUMalbHOIO MEXaHUUECKOI0 MOMeHTa

TonbKO MycKa v Ipeos0/ieHUs] MaKCMMa/IbHOTO MOMeHTa

[Ipeosonenuss MakCMMabHOTO MOMEHTA

HPI/IBEJIEHHBIE Had PUCYHKE MeéXdHUYeCKHE XdPAKTEePUCTUKH ©® MOJ/Iy4€HbI
HU3MEeHeHHueM:

YaCTOThI I'II/ITaI-OHJ"EI‘/JI CeTu

+ BeJIMYMHBI COIIPOTHUBJIEHUSI pe3UCTOPOB, BBOAHMMBIX B POTOPHYIO LI€TIb ABUTrATE/ IS
Hallps>KeHUd CeTH

Unciia I1ap I10/JIF0COB

YrioBasi CKOPpOCTh BpalieHUus1 aCHHXPOHHOI'O ABUraTe/Isi
nepexo/ie o 3Be3/ibl Ha ABOIHYIO 3Be3y U3MEHHUTCA:
+YMEHBIIIUTCS BIBOE

YBenuuurcs BIBoe

OcraHeTcs HeU3MeHHOMH

BHauane yBenmMumuTCs, a 3aTeM YMEHBIIUTCS 10 TIePBOHAYA/ILHOIO 3HAYeHUSs

npu

ITycKoBO#i MOMEHT aCHHXPOHHOT0 3/IEKTPO/JABUraTe/Is1 OT HANPsDKeHUsI Ha 3a)KUMaX 00MOTKH
CcTaTopa HaXOJUTCA B C/IeAYHOIIel 3aBUCMMOCTH:

9



+Mp= k-U?
Mp =k-U

Mp = k/U

Mp = constant

'I[JIH 06ECHE‘IEHI/IH MyCKa 3/IEKTPOABUTIaTe/IA H606X0,E[I/IMO BbINO/IHUTDH YC/IOBHUA:
2
+kIMpg =Mqp +0.25My

Mrp,
My
kaMpp = Mqp
MTP = FR+MR

MTP.Hp. =

YKaxuTe HOMep MeXaHM4YeCKO! XapaKTePUCTUKH aCHHXPOHHOI0 3/IeKTPO/\BUraTe/ls

4
M

2

MpHA YB&/IMUEHUH YaCTOThHI ITUTAKOIIEro TOKAd B /IBd pPd3d 0e3 H3MeHeHHUs HAIIpsAXKEeHUA:
1

3
+4
2

OHPEJZ[EJII/ITE YIJIOBYH0 CKOPOCTB BPAIdIIErocsd MArHUTHOTO ITOJ/IA CTATOPd ACHHXPOHHOI0
JJIEKTPOABUIaTE/IA:

2.-
a)oz—ﬂf
4
60-f
W, =——
+
TN,
0) =
° 30
W
W, =——

OcHoBHoOe YPdBHe€HHE ABH)KE€HUSA ITPU BpPAlLlldTe/TBHOM IBH)KECHUH:

_do
dt
Md +MC=J'd£
dt
Md_MC =Jd£
+ dt

Ilpu paboTe aCHHXPOHHOTO /[BUTraTe/isi B P&XHMe TOPMOXKeHHs C 0TAauell SHePrud B CeTh
CKOJIb)XKeHHe J0/DKHO ObITh:

S>1

+S<1

10



0<S<1
S=0

MexaHnnuecKas XapaKTepHCTHKAa aCHHXPOHHOTO0 3JIeKTPOABHUIaTe s MPeACTaB/IsAeT co0oi
COOTHOIIIeHHe:

+M2 = f(n2)
M2 = f(nl)
M2 = f(I1)
M2 = {(12)

Pe)xuM TOpMO)KeHusl, XapaKTepHU3yI0IUHCA No/javyeli MOCTOSIHHOr0 TOKA Ha CTaTOPHYI0
00MOTKY aCHHXPOHHOI'0 JBHTaTe/Isl, Ha3bIBAeTCs:

I'enepaTopHBIM

+/IHaMUueCKUM

IIpoTvBOBK/IIOUEHUS

PekynepaTtyvBHbIM

KpaTHOCTh IyCKOBBIX TOKOB aCHHXPOHHBIX /IBUraTe/iell ¢ KOPOTK03aMKHYTBIM POTOPOM
HaXOJUTCA B Mpejeiax:

1-3

+3,5-8

10-15

15-25

OT uKc/ia no/mocoB Tpex(a3HOro ACHHXPOHHOIO ABUraTe/is 3aBUCHT:
Bparjaroiyii MOMeHT

+YacroTa BpaljeHust

MaccorabapuTHbIe MoKa3aTe/Tu

CKonb)XeHue

IIpu yMeHbIIeHUH HaNIPsDKeHUA 10 BceM (ha3aM Ha 10% MOMeHT 3/1eKTpo/iBUraTe/ i H3MeHUTCS
Ha:

10%

+19%

30%

5%

CkopocTh BpallleHUs1 MarHUTHOI'0 110J11 CTaTopa 3/1eKTpojBurareisa 4AA56B4Y 3 paBHa:
3000 o6/mMuH

+1500 06/mMuH

1000 o6/muH

750 o6/MuH

PEI‘YJII/IPOBHHI/IE CKOPOCTH Bpadlll¢eHUdA JBUIrdTe/Il IOCTOAHHOI0 TOKd HE3aBHUCUMOI'0
M

BO30Y)K/JeHHSA @, o, @, @gcymecrsaseTca H3MeHeHHEM:
MOABOAUMOrO HaNpPs>KeHUsI

+ MarHUTHOrO MOTOKa

COMNPOTHUBJIEHHUS B LIeNU SIKOPSI

11



ITpu 00phIBe IMHEHHOr0 MPOBOAA NMPH 3aMyCKe aCHHXPOHHOIO 3/IEKTPO/ABUraTe/Is,
COeAMHEHHOr O I10 CXeMe «TPeyro/ibHHMK», NyCKOBOH TOK B IMHUH:
0,85II1

+V3 111
5,111
3 1M1

KaxkoBo ec;ii w1 = 2w()2, TO COOTHOLIEHHE YUC/IA Nap M0/II0COB: O @ D
pl=p2

+p2=2pl

p1=3p2

pl=4p2

Kpuruueckuii MOMEHT, pa3BMBaeMblii aCHHXPOHHBIM /IBUraTe/ieM C KOPOTK03aMKHYTBIM
POTOPOM, C yBe/IHYeHHEeM YacTOThI MUTAK0IIel CeTH B /iBa pa3a NP HeU3MEeHHOM HamnpsDKeHUuH
cetu Uc=Un=const:

YMensblMTCA B 2 pasa

YBemmuurcs B 2 pasa

+YMeHbILIUTCA B 4 pasa

Hawu6os1ee n/1aBHO pery/IMpoBaTh CKOPOCTh ACHHXPOHHOI'0 3/1eKTPO/BHraTe A B IIUPOKHX
npepjesax No3BoJisieT MeTOA:

VI3MeHeHMs CONPOTUBIIEHUS B Liely cTaTopa

V3mMeHeHus TOABOAUMOrO HaIlpsDKEHUS

+/I3MeHeHHUsI YaCTOThI MUTAOLLIer0 TOKa

HeB03MO0XHO peryiupoBarb

ITpu u3MeHeHUM UK C/ia ap NO/IF0COB aCHHXPOHHOI0 3/IEKTPOABUraTe /sl peryJiupoBaHue
CKOPOCTH I0/Iy4aeTcs:

ITnaBHBIM

+IMCKpEeTHBIM

CKOpOCTb He MeHsIeTCs

IIpy cHM)KeHMH HalpsDKeHHUs CeTH Ha 5% MOIHOCTh aCHHXPOHHOI'0 3/IeKTPOABUraTe/Isl CTAHeT:
+0,9 PH

0,5 PH

1,7 PH

1,4 PH

Bpamaroiuii MoMeHT Tpex(a3Horo acCHHXpOHHOT0 JBUraTe /s 3aBUCUT OT:
yrcia $a3HbIX 0OMOTOK

+Be/TMUMHBI (Pa3HOTO HAMpPsHKeHUsT

YaCTOTbI TUTAOLIEeN CeTH

HarpaB/ieHus BpallleHusi

,I[J'lﬂ YBe/IMUEHUA MAKCUMA/IbBHOT'0 TOPMO3HOT0 MOMEHTAd dCUMHXPOHHOI'0 3/IEKTPO/JABUIrdTE/IA B
PeXXuMe THHAMHUYE€CKOro TOpMO)X€eHHUA HEOGXOI[I/IMOZ

12



YMEeHBIIUTb COTIPOTUB/IEHHEe 0OMOTKM poTopa
YBe/MUUTh COMTPOTHB/IEHHE 0OMOTKH pOTOpa
YMEeHBIIUTb TIOCTOSIHHBIN TOK B 1[el 0OMOTKM CcTaTopa
+YBe/IMUNUTD TIOCTOSTHHBIN TOK B I[el 0OMOTKH CTaTopa

Bbibepume HecKo/IbKO NpasuwibHbIX 6APUAHIMO8 0meema u Haxcmume KHONKy «/lanee»

YacroTa BpaleHHs BUraTe/is MOCTOAHHOI0 TOKA CMEIaHHOI0 BO30Y K/IeHUs Pery/IMpyeTcs:
W3meHeHrieM HampaB/ieHUs Bpall[eHUs

+CornpoTuB/ieHreM B Liernu sikopsi (50%)

+MarautHbIM 11I0TOKOM (50%)

BenuuuHol Harpy3ku Ha Bajy

Jins mocTpoeHUusi MeXaHHYeCKOH XapaKTepHUCTUKH aCHHXPOHHOTO /IBUraTe/Is HCMO0/Ib3YHTCHA:
+Karanoxusie ganHble (50%)

Mertop Tpex KacaTe/bHbIX

+®opmysa Knocca (50%)

Metop, Diinepa

YpaBHenus Kupxroga

CuUHXpPOHHAas yI/I0Basi CKOPOCTh ACHHXPOHHOI'0 ABUTaTeJIsl 3aBUCHUT OT:
+UYwucsa nap nositocos (50%)

Harnpspkenus

+Yacrtotsl cetu (50%)

MarHuTHOrO 1OTOKa

YacroTy BpaiieHus Tpex¢a3Horo aCHHXpOHHOI'0 IBUTraTe/isi Pery/JMpyioT:
+/3MeHeHMEeM UKC/Ia TIOFOCOB 0OMOTKH ctaTopa (50%)

+Hcrnionb3oBanueM rpeobpa3soBaresist 4actoThl (50%)

V3MeHeHreM HarpspyKeHUS CeTH

[ITyHTHpPOBaHWEM YaCTH OOMOTKHU

ACHHXPOHHBIH ABUraTe/Ib ¢ ()a3HBIM POTOPOM HCIIO/Ib3YeTCs AJIf:
+yMeHbllIeHHus MycKoBoro Toka (50%)

T0JIyuYeHrsi CHHXPOHHOM UaCTOThI BpalljeHUst

+peryaMpoBaHus 4acToThl BpaijeHus (50%)

yMeHbllIeHsl HarpeBa JBUraTesist

ITycKoBbIe TOKH aCHHXPOHHOT0 3/IEKTPO/JBUraTe/Isl B/IMAIOT Ha:
+ co3zaHre O0/BIIOTO Bpaljaroiero MmoMeHTa (33%)

+10TepyU HanpsbKeHUs B nuTatolel cetu (33%)

+ HarpeB 0OMOTKWU JIBUTaTe/Is C OO/BINON CKOpOCTHIO (33%)
CO3/laHue 3TeKTPOJUHAMUYECKUX CHT MEX/Ty BUTKAMHU 0OMOTOK

Bo3Mo0)XKHBIE CITIOCOOBI Pery/IMPOBaHUsI CKOPOCTH aCHHXPOHHOTO JBUTraTe/IA:
+W3MeHeHre HaripsbkeHuUs1 Ha ctaTope (33%)

+U3meHeHue umcia nap rnomocoB (33%)

V3MeHeHre MOMeHTa Ha Baly

+VI3MeHeHHe YacTOThI TTUTaro1ero Toka (33%)

Vcnonb3oBaHre 6aTapen KOHZIEHCaTOPOB, BK/IFOUEHHBIX B CTATOPHYIO 0OMOTKY

O6MoTKHM Tpex(a3HOro aCHHXPOHHOIO /IEKTPOJABHUIaTe/Isi COeAHHSIIOTCA IO CXeMme:
+3Be3/a (33%)
+TpeyronbHuK (33%)
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3ursar
+[1BoriHas 3Be3na (33%)

Peryn1mpoBaHue CKOPOCTH BpallieHHsl aCHHXPOHHOI'0 ABUraTe/Is1 0CYIeCTB/IsIeTCA:
+/3MeHeHHeM YaCTOThI MUTArOIero HanpsbkeHust (33%)

+W3MeHeHreM umcia nap nomocos (33%)

ToJIbKO IIIyHTUPOBaHUEM SIKOPS

+C NOMOLLBIO Pery/IMpOBOYHBIX Pe3UCTOPOB B Lienu potopa (33%)

V3meHeHMeM uepejoBaHus ABYX (ha3 HampsDKeHWs1, MUTaroIero oOMoTKy ctaTopa

Ha MmexaHHYeCKOW XapaKTepUCTHKe TPex(a3HOro aCHHXPOHHOI'0 ABUTaTe/Isl O0TPaXkaeTcs:
+MuHuManbHbIM MOMeHT (33%)

+ITyckoBoii MoMeHT (33%)

+MakcumanbHbI MOMeHT (33%)

CpegHuii MOMEHT

Bonipocsl /1s1 3aI{UTHI J1a00paTOPHO# padoThI (0MPOC) MO TeMe:

1.PerynupoBaHue 4acTOThI Bpall|eHUsl 37IeKTPONPUBOZOB. Jlhana3oH peryupoBaHust. [11aBHOCTb
peryavpoBaHusl. JKeCTKOCTb XapaKTepHUCTUK. 3aBUCMMOCTb MOMEHTa M MOILHOCTHM OT YIJIOBOM

CKOPOCTH TP pa3/MyHbIX criocobax peryampoBaHusl.

2.IlorpelilHOCTH TIpU peryJMpoBaHUU YacCTOThl BpalljeHUs. OKOHOMUYHOCTL U KIIJ| mnpu

peryMpoBaHUU.

3.PerynvpoBanue uyactotel Bpaijenus [IIT He3aBUCMMOTro BO30YXXAE€HUS W3MeHEHUEM

COTIPpOTUBJIEHHUA B LTI AKOPA.

4.PerynupoBanve uacTtoThl BpamjeHus [IIT He3aBucuMoro BO30Y)KIeHUs W3MeHeHHeM

MdIHHUTHOT'O IIOTOKA.

5.PerynvpoBanue uyactotel Bpaijenus [IIT He3aBUCMMOTro BO30YXKAE€HUS W3MeHEHHEM

TI0/IBO/IUMOTO K SIKOpIO HarpsbkeHust. Cuctema I'-/].

6.PerymupoBanre wuactotsl BpaujeHus [JIIT ¢ moMolpro yrpasisieMbIX THUPUCTOPHBIX

nipeobpa3oBareseii. [IpuHLUI perynupoBaHusi. [JOCTOMHCTBA U HeJJOCTaTKH.

7.PerynupoBanuie 4yacToThl BpaimleHus [IIT mociesoBaTelbHOrO BO30YKAE€HUS W3MeHEHHeM

COIPOTHUBJIEHUS B LjelU SIKOPSl.
8.[11s1 KakuXx Ljesiel 1 KaKMMU criocobamy peryMpyroT YIJIOBYIO CKOPOCTh ABUTaTesei?
9.HazoBuTe 0CHOBHBIE [TOKa3aTe/u peryJUpoBaHusl YIJI0BOM CKOPOCTH.

10. B xakux cjy4dasx UCIO/b3YIOT peryupoBaHye BKI0UeHreM pe3rCTOPOB B Lielb AKOps?

11. JaiiTe OLleHKY pery/JMpOoBaHUsl YTJI0BOM CKOPOCTU W3MeHeHHeM TOJBOJUMOT0 HallpsKeHUsI.

12. TIpunIMIT paboThl TUPUCTOPA.

13. PerynupoBaHue yrjii0BOM CKOPOCTH C TUPUCTOPHBIMHU Pery/iiTOpaMHu.

14. PeocTtaTHOe peryivpoBaHye CKOPOCTH.

15. Cy1jHOCTb UMMYJ/IBCHOTO peryarpoBanusi ckopoctu JITT.

16. MexaHuuecKue XapakKTepUCTUKU [P UMITY/IbCHOM peryJvpoBanuu IITT.
17. PerynupoBaHue yIy0BOM CKOPOCTU B cucTeMe Y B-/1.

18. IIpyHLUIIBI peryIMpoBaHKs HalpPsKeHUs C IIOMOLLbI0 TUPUCTOPOB.

19. Crioco6sI perynupoBanust ckopocty A/l.

20. PerynupoBanue ckopocty A/l u3aMeHeHHeM YUC/Ia Tap I10JIF0COB.

21. PerynvpoBaHue cKopocTy A/l u3amMeHeHHeM HarlpsuKeHUsl.

22. PerynvpoBaHue CKOpocTy A/l u3MeHeHHeM COIPOTUB/IEHUS B LIel poTopa.
23. PerynvpoBaHue cKopocTy A/l u3MeHeHHeM CONPOTUB/IEHYS B LielU CTaTopa.
24. Kak orpe/euTh YIJIOBYI0 CKOPOCTb aCUHXPOHHOI'O JBUraTe s ?

25. Kak U3MeHUTh YMCJIOo Map IO/IF0COB aCUHXPOHHOTO JIBUTaTe s ?

26. Kak 3aBUCUMT MOMEHT JBUraTeIsl OT BeJIMUMHBI ITUTAOLero HarpsikKeHus ?
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27. IOCTOMHCTBAa U HeJOCTaTKU peryjvMpoBaHMs YIJI0BOM CKOPOCTH aCMHXPOHHOIO [BUTaTesls
IyTeM BBe/IeHHs B I]ellb pOTOpa I00aBOUHOTO COTIPOTHBIIEHMSI.

28. Metoppbl, IpUMeHsieMble /151 pery/IMpOBaHUs YaCTOThI BpallleH!s] aCHHXPOHHBIX JIBUraTesen.

29. OOBsICHUTE TepeXO/iHbIe TPOLeCChl TIPY PeryIMpOBaHUM YTI0BOM CKOPOCTH aCHHXPOHHBIX
JIBUTaTesei.

30. HazHaueHWe MepeK/IIOueHUs] aCMHXPOHHOTO 3/IeKTPO/IBUTATES TPU COeIMHEHUH OOMOTOK
cTaTopa 3Be3/j0M Ha TPeyroJ/IbHUK.

31. OOBsSICHUTe TeXHUYeCKHe MepOIIpUSATHS TIPU TePeKTI0UeHUH CO 3Be3[bl Ha TPeyrobHUK
ACHHXPOHHBIX JIBUraTe/Iel.

32. Hegoctatkn Tmycka /JBuraress IepeK/IrOYeHHeM aCHMHXPOHHOIO  3JIeKTPOJBUTaTesIs
coesijuHeHreM 0OMOTOK CTaTopa 3Be3/j0i Ha TPeYyTro/IbHUK.

33. UTo Takoe MyCcK nepekaroyeHreM «3Be3/1a-TpeyrobHUK» ?

34. IlpermyiecTBa MycKa JBUraress IlepeK/JrOYeHHeM aCMHXPOHHOIO 3/1eKTpOJBUraresis
coeuHeHHeM 0OMOTOK CTaTopa 3Be3/j0M Ha TPeYTO/bHHUK.

35. Kak U3MeHUTb 4rcII0 Nap Mo/ocoB 0OMOTKM cTaTtopa?

36. MO>)KHO /1 W3MEHSITh YWC/IO Tlap TIOMIOCOB OOMOTOK CTaTOPOB KOPOTKO3aMKHYTBIX
3/IeKTpPO/IBUraTesiel 1 ¢ (pasHbIM POTOPOM?

37. Ha3HaueHne OJIOKMDOBOK B IIeld YIIPaB/IeHUsS ABYXCKOPOCTHBIM 3/IEKTPOJBUTATENIEM C
TIOMOLLIbI0 MarHUTHBIX ITyCKaTeseu.

38. MO)KHO /M yIpaBiaATb C TIOMOLBIO YAaCTOTHOIO peryssaropa JABYXCKOPOCTHBIM
3/IeKTpO/iIBUraTesiemM?

Ta6ymia 3 — Kpurepuu oneHKH copMHPOBAHHOCTH KOMIIeTeHI{HI

Kog 1 HaumeHOBaHue Kputepun orieHrBanusi cOpMHUPOBaHHOCTU KOMIIETEHLIUU
VH/IMKaTOopa JOCTKEeHUsI (yacTu KOMIIeTeHL1H)
KOMIIeTeHLIUU COOTBETCTBYET OL[eHKe «3a4TeHO»
(4acTy KOMITeTEeHI|UH) 50-100% oT MakcHMasIbHOTO Oasiia
CTyZieHT nokasbiBaeT 3HaHMe U [IOHWMaHUe MaTepuara, 1o
N I-1nkoc-3 OpraHusyeT MOHTaxX, CyLLIeCTBY OTBeuaeT Ha [I0CTaB/IeHHbIe BOIIPOCHI 110
Hasa/IKy, SKCIlTyaTaluio peryMpoBaHUIO YaCTOThI BpallleHUs 3/IeKTPOIIPUBO/A,
SHepreTUYeCcKoro u TIOKAa3bIBaeT CII0COOHOCTb 00eCIIeunTh IKCIITyaTaluio
3/1eKTPOTEXHUYECKOI'O 3J1eKTPO/BUTraTes B 3a/JaHHOM /jaria3oHe peryjaupoBaHus
00opyioBaHuSs, MallIUH U CKOPOCTH C (PMKCHPOBaHHBIMM I1apaMeTpaMu Ha Baly MallUHbI,
yCTaHOBOK a Takke obecrieurBaTh HalaIKy 3JIEKTPOTeXHUUECKOT0
000py/j0BaHUs1, MAIlIMH U YCTAaHOBOK

Tema 2 Anmapartypa ynpaB/ieHUs U 3al[UThI
KomnbrorepHoe TectupoBanue (TCk)
Bbibepume oO0uH npasuibHbIll BapuaHm omeema u Hadcmume KHONKYy «/lanee»

B Kakoii Touke (pHC. 25) 0CTaHOBUTCSI pa30er JBUraTe/isl, eC/IM Y/IEKTPUUECKas [enb
pa3opBeTtcs B Touke M (puc. 24)?
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B Touke c
B Touke g
+B Touke B

HoMuHa/NbHBIA TOK NMpPeAOXPaHUTeIs - 3TO:

ToK, TIpY KOTOPOM Tpe/J0XpaHuTe b He TIeperopuT

+HaubosbIumii TOK, TIPU /TUTETbHOM MPOX0XK/I€HUU KOTOPOTo TpefloXpaHuTe/ b HU MeXaHU4eCKU, HU
TepPMUYECKH He pa3pyllaeTcs

TOK, KOTODBI Mpe/JOXpaHUTe b BbIZEPXKUT

HoMuHaNbHBIA TOK BCTaBKH MPeAOXPaHUTES — ITO:

Haubosb1mii TOK, TP KOTOPOM TIPe/JOXPaHUTe b He TIeperopaeT

ToK, TIpY KOTOPOM TIpe/JOXpaHuTe b He TieperopaeT

+Hanbo/bImii TOK, TIPU I/TUTE/THHOM TTPOX0XK/I€HUM KOTOPOTO TIPeZIOXPaHUTeTb He TIeperopaet

MarHuTHBIN NIyCcKaTe/Ib - 3TO:
OJ/IeKTPOMarHMTHBIM arnrapar

IIpocTo KOHTaKTOp

+KOHTaKTOp NpY Ha/IM4MU TeIJIOBBIX perie

TeMnepaTrypHasi KOMIIeHCALMsl TEIJIOBOT0 pesie mMpejHa3HayeHa /JIs:
+CHW)KEHUsS] TOKa HeCcpabaThIBaHUS TEIJIOBOTO pejie

KOMIIeHCal[iK TeMIiepaTypbl OKPYyKarolleil cpe/ibl

YBeJIMUEHUS UyBCTBUTETLHOCTH TEIJIOBOTO peJie

BbI00p TOKa BCTaBKH /ISl IBUTaTe/Isl C K.3. POTOPOM MPOU3BOJAAT Mo (hopmyie:
+e=Inycx/a

I:=I4

I:=Ix

BbI60p ToKa BCTaBKH GoJiee 5 MITYK NMPOM3BOAUTCA 10 (hopmyiie:
[s=Immyck

IB=) In+Ir.HO

Ie=("1it -Lis nau6 +1nyck.saus )/
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Is=Y'Tn
+IB:ZIH -l nau6 +InyCK.HaH6/(X

BbI00p TOKa BCTAaBKH /IS TPYIIIBI ABUTATEJIEH /10 5 IITYK NPOU3BOAUTCA 10 (hopmyiie:
Ig=)'In

IB=) In+Ir.HO

Iz=Inyck

+1=(3 L -Ii.n1au6 *Inycx naus)/a

L=} It ~Linau6 +Inyck mane/ O

YKaKuTe XapaKTepUCTHKY 3/IeKTPOMarHuTHOIO peje:
1

+2

3

4

HoMuHa/IBHBIM TOKOM HecpabaThIBaHUS TEIJIOBOTO peJie Ha3bIBAeTCs:
HoMmuHanbHbIM TOK, TIPU KOTOPOM pejie cpabaTbiBaeT

MakcrMastbHBIN TOK pesie, IPY KOTOPOM pesie cpabaThiBaer
+MakcuManbHbIN TOK perie, TP KOTOPOM pesie He cpabaThiBaeT
MuHMMAabHBIN TOK, TIPU KOTOPOM pejie cpabaTbiBaeT

HoMuHa/IBbHBIH TOK TEIUVIOBOr'0 peJie BHIOUPAIOT:

+ paBHBIM TOKY 3allUILIAeMOr0 arriapara

TakK, UTOOBI TIOC/IeJHUI HAXOJU/ICS B 30He Pery/TMpOBaHUs HOMUHA/ILHOTO TOKA HecpabaThIBaHHUS
Ter/10Boro pese lypacy=1,25 L. g8

A1 KR

H

nc

[

SB2 42 KN

T = H

I

Ha pucyHnke _

pejyie BpeMeHH Had JIOTHYECKHUX 3/IeMeHTaX
+peBepCUBHOI'O MarHUTHOI'O ITyCKaTe/Isl Ha JIOTUYeCKUX 3/IEMeHTax
HEepeBEPCUBHOI'O MArHUTHOTI'O ITyCKATeJ/Id Ha JIOTUUeCKHX 3JIeMEeHTaX

=

L n306pamena cxemMa:
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SEL 1HITH-HE JHIH-HE

LSS K G N O A o
—J [ L L

B2

Ha pucyHke LT ~ H300paxkeHa cxema:
yTIpaB/ieHUsl peBePCUBHBIM MarHUTHBIM ITyCKaTeIeM C KOHEUHBIMU BBIK/TFOUATe/ISIMHU
yIIpaB/IeHUs] pEBEPCUBHBIM MarHUTHBIM ITyCKaTeIeM

+yckaresis

,Z[I/IOI[ BK/IIOYEH MadpPa/I/yIe/IbHO KaTyIIKe MAI'HUTHOI'0 IMyCKaTe/Id, YTOObI:

SB1 IHIH-HE JMIH-HE

[ S N L S S
- el

ruﬂ

+He MPOOU/IO KAaTyIIKy KOMMYTaI[MOHHBIM TIepeHarpsKeHHeM
TIPOMYCTUTD TOK TPU TTpo60e KaTyIlKu
CHU3UTB 3/IC CAMOUH/TYKI[UU

B cxemy YIESEIEHHE

Ha pucyske IBY u300pakeHa cxema:
JIOTUYeCKOro yCTpPOMCTBa

TpaHcopmaropa ToKa

TpaHcdopMaTopa HarpspKeHUst

+Ce/IbCMHHOT'0 KOMaH/joanmnapara

Al =Sl L

Haszuauenue BTO B cxeme
[Tpu HelOCTHKeHU HOMHUHA/TBHOTO TOKA cXeMa paboTaeT Kak He3aMKHYTasi CUCTeMa
+I1pu JOCTW)KEHUH HOMHUHATBHOTO TOKa cXeMa paboTaeT Kak 3aMKHyTasi CCTeMa
[ns ynipaBnieHus ABurareseM B (QyHKIIUU TOKa

[nst ynipaByieHus gurarteneM B GyHKLIMM CKOPOCTH
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3

OBM
DBY B cxeme 5 ] npeAHa3HAUeH JJis:
+BBINIPSIMJIEHUS] IEPEMEHHOI0 TOKa KOMaH/ioarnrmapara
CT/Ia)KMBaHUS MyJIbCallUi TlepeMeHHOr0 TOKa KOMaH,[oarrapaTa
o0OpaTHOM CBSI3W C TOKOM /J[BUTATEISI
peryJiMpoBaHusl CKOPOCTHU JIBUTaTest

Bbibepume HecKo/nbKO Npasu/ibHbLX 6APUAHMOE 0Meema U Haxcmume KHoNky «/lanee».
J/IeKTPOMarHUTHOE pesie cpadaTpIiBaeT NPHU 00/IbIIEM HANPSKEHHH, a OTIyCKaeT MpH
MeHbIlIeM:

Tak Kak KaTyIlka pejie UMeeT Ipy ycKe OoJibliiee COMPOTHBIIEHHE

HepocraTouHo HaMarHUUMBaroLLel CUJIbI

+Tak Kak B KOHTYpe HaMarHUUMBaHUsI IMEEeTCsI BO3/YIITHBIA 3a30p, UMEIOLIHiA 00/IbIliee MarHUTHOE
conpoTtub/ieHue (50%)

+I1pu 3amMbIKaHUM Cep/leYHUKA MarHUTHOe CONPOTUB/IEHHe pe3Ko cHkaeTcs (50%)

B aBTOMaTHUeCKHUX BBIK/II0YATE/ISIX yCTAHAB/IMBAKT PaclienuTe/1:
+TeroBele (33%)

+32nekTpoMarHuTHsbIe (33%)

+KombunupoBaHHbie (33%)

OJIeKTpoCTaTuYecKue

NHAyKIMOHHBIE

Bb100p MarHMTHOr0 MycKaTe/is MPOU3BOJAT II0:
+HanpsokeHuro (25%)

+ yC/I0BUSIM OKpYKatolllei cpefibl (25%)

HOMUHATbHOMY TOKY

+ TOKY HarpeBaTe/lbHOI'0 3/IeMeHTa TeIyIoBoro pese (25%)
+ HanNpsUKeHUIO BTATUBAOLeN KaTylku (25%)

Bonipocsl /1s1 3a1{UTHI J1abopaTopHO# padoTsl (0Mpoc) mo Teme:
Krnaccudukaiiys anmapartypsl yIipaB/ieHuUsl.

KoHTakTHbIe cucTembl. [lyroraiieHue.

ABTOMaTHUeCKUe BBIK/TIOUaTe!.

Arnmnaparypa py4YHOro yrnpaB/eHUsI.

AmMnep-ceKyH/IHble XapaKTePUCTUKH 3all{UTHOM anmnaparypbl.
Ha3HnaueHue Tern/oBbIX pese.

[IpyHLMIT 1eliCTBYS TEMJIOBOTO perie.

Kak obecrnieunBaeTcsi HafieXKHOCTh PabOTHI TETJIOBBIX pesie?

PN AWNE
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9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

B kakux ciyuasix Heo6xo/[iMa HaCTpOMKa TeTJIOBBIX pesie?

YTo TaKkoe HOMUHA/bHBIA TOK TEIJIOBOTO pejie?

UTo Ha3bIBaeTCss HOMUHA/IbHBIM TOKOM HarpeBaTe/IbHOTO 3/1eMeHTa?

Kak npousBoanTCsS HaCTpOMKa TEIVIOBBIX pejie?

Uro Takoe HyseBad 3alyra?

YTo Ha3bIBaeTCsl TOKOM HecpabaThIBaHMS TEIIOBOTO pesie?

Ha3HnaueHnue npepoxpaHuTenen.

UTo Ha3bpIBaeTCs HOMUHA/ILHBIM TOKOM IJIaBKOM BCTaBKU IIpeJOXpaHUTeIs?
UTo Ha3bIBaeTCss HOMUHA/IbHBIM TOKOM MPeJ0XPaHUTess ?

YTo Takoe jierkuit myck?

UTo Takoe TshKesblil MyCcK?

BrI160p BCTaBKM MpeA0XpaHUTe]Is TIPU JIETKOM ITyCKe.

Bri6op BCTaBKM MpeioXpaHUTe IS TIPU TSDKEIOM Iy CKe.

Bri60p BCTaBKM MpeA0XpaHUTeIs [jisl TPYTIITbI BUTaTeIei.

Ha3HaueHwue amnmnapartypbl yripaB/ieHUs 371eKTPOJBUraTesnei.

[TepeunciTe OCHOBHBIE THIIBI arlliapaTypbl PYYHOI'O yTIpaB/IeHUs.
Ha3sHaueHue pyOM/IbHUKOB U aBTOMaTUUeCKUX BBIK/IIOUaTesei.

BbI00p MarHUTHBIX ITyCKaTesIei.

Bri60p ycTaHOBKU TETJIOBOTO pacLieNnuTesis aBTOMaTUUeCKOro BK/TIOYaTesIs.
BbI60p 3/71EKTPOMarHUTHOTO PACLIeNUTe IS aBBTOMAaTUUECKOTO BBIK/TIOYATe/Is.
Bribop TeryioBoro pactiernuTeisi AJisi TPYIITIbI ABUTaTesei.

BbI60p 3/71€KTPOMAarHUTHOTO PACLIENTUATEIS [iIst TPYIITIBI JBUTaTe el.

Tabuna 4 — Kpurepun onjeHKH ¢()OpMHPOBAaHHOCTH KOMIETeHI[HH

Koa v HauMeHOBaHUe Kputepuu orjeHuBaHusI CQOPMHUPOBAHHOCTU KOMIETeHI[MN (UacTu
VH/IMKaTOopa JOCTHKEeHUs KOMIIeTEeHI[1H)
KOMIIeTeHI U1 COOTBETCTBYET OL[eHKE «3auTeHO»
(4acTu KOMIIeTeHLIUN) 50-100% oT MakCcHMaJILHOrO Oasa
CTygeHT nokasbiBaeT 3HaHME ¥ IOHUMaHue MaTepuasa, Mo CyLecTBy
N -11Koc-3 OpraHusyet OTBeuaeT Ha MOCTaB/IEHHbIE BOIMIPOCKI, CITIOCO0eH KIacCH(UIIMPOBATh
MOHTAaXX, HaJIaJKy, amnrnapaTypy yIpaBJ/ieHusl, 3HaeT BUbl UCTIOJTHEHUS 3/IeKTpOarapaTos,
9KCITyaTal[{io tpeboBanusi 'OCT, amnmapaTypy pyuHOTrO YIIpaB/IeHHs: PyOHUIbHUKH,
SHEPreTUYecKoro u MaKeTHbIe BBIK/IFOYATe/, KOHTAaKTOPbI, MarHUTHBIE MyCKaTeIn, a
3/1eKTPOTEXHUUYECKOTO TaK)Ke aMIiep-CeKyH/[Hble XapaKTepHUCTHUKU 3all[UTHOM anrapaTryphbl;
00opy/j0BaHus1, MaIlIMH U crioco0eH MPUMEHATh MeTO/IbI Ha/TaZIKW M SKCIUTyaTal[uu
yCTaHOBOK 3JIEKTPOTeXHHUYeCKOro 060pyzoBaHus (anmapaTyphl yIIpaB/ieHus U

BaH_[I/ITbI), MdIlIWMH ¥ YCTAHOBOK

Tema 3 TunoBbie cxeMbl yHpaB/IeHHs 3/IEKTPONPHUBOJAAMH

KomnbrorepHoe TectupoBanue (TCk):

Bblibepume 00uH npasuibHbIli 6ApUAHM Omeema u Hax3cmume KHONKYy «/lanee»
IIpu cHW)XKeHUM HaNpsDKeHUs CeTH Ha 5% MOLHOCTH aCHHXPOHHOI0 3/IEKTPOABUraTe /sl CTaHeT:
+0,9 PH

0,5 PH
1,7 PH
1,4 PH

Bpamiaroiuii MOMeHT Tpex(a3Horo acCHHXpOHHOI0 JBUraTe /s 3aBUCHUT OT:
yrcia $a3HbIX 0OMOTOK
+Be/TMUMHBI ()a3HOTO HAMpPsHKeHUs!
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YaCTOThI NTUTAOLLEN CeTH
HaripaBJ/ieHUs Bpall|eHus

IIpu 4acTOTHOM pery/JIMpoOBaHNH YaCTOTHI 000POTOB BPaIeHUsI aCHHXPOHHOT'O /IBUTaTeIsl
Heo0X0/ MO C UI3MeHeHHeM YacTOThl TOKA H3MEeHUTh:

MOMEHT Harpy3KH

MOMEHT Harpys3Ku

MOMEHT MHepLIU

+ HalpspKeHue Ha cratope

ABTOMaTHYeCKHUM IMYCK ABUIraTe/J Il MOCTOAHHOI'0 TOKAd OCYIII€CTB/IAETCHA B q)yHKHI/II/I:

+ ToKa
BpeMeHU
HanpsDKeHHUsI
yTH

ABTOMaTHUYeCKoOe yrpaB/ieHHe MyCKOM /IBUTaTe/isl MOCTOSIHHOT'0 TOKA OCYILeCTB/IAETCS B
(143174117178

TOKa
+CKOpOCTH
3/1C

Ilyck acCHHXpOHHOI'0 ABUraTe/isi IPOU3BOAUTCA B (PYHKI[UH

50y
AR FUT  KKI  KK2
iﬁ at 5B gpy KA
|+

FU2 K1
1M 2 KM1 1. R
d -
Dmm KIvi2
Kni KM3
o
K3
K2
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+TOKa
CKOpOCTH
3]1C
HalpsoKeHns
BpPEMeHH

FUL
= SBl KM
——FIn T__ (] KE |
—T
L KIL2 KD 5 KNHJ L %
iz Kl
r—’/
KVl
s KO
Enmy EV2
.._/_Di.
Kv2
Kao  EME
12

KAl

Ha pucyHnke
+ (pa3HBIM POTOPOM B (PYHKI[MM TOKa
K.3. POTOPOM B (DYHKL[MM TOKa

(asHBIM POTOPOM B (PYHKL[MM CKOPOCTH
(a3HbIM poTopoMm B hyHKLMU I1C

n306pa)l(ena cXeMa ABUIaTe/id C:

Heperpy3quym CII0COOHOCTH dCHUHXPOHHOI'0 3/JIEKTPOABUIATE/ISA XdPAKTEPHU3yeT TOUKA:

B
a
) 6
()
a
d
)
+B
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[

ITyck acCHHXpOHHOrO0 ABMrare/isi IPOU3BO/JUTCS B (l)YHK].[I/II/IL
CKOpPOCTH

BpeMeHH Ha JIOTUYeCKUX 3JIeMeHTax

31C

+TOKa

S o
oy U

Knaz KVl

Knpl RV2

Kaz

Bbibepume HecKObKO NnpasuibHbIX 8APUAHMOB omeema u Haxcmume KHONKY «/lanee»

ACHHXPOHHBII ABUraTe/b C ()a3sHbBIM POTOPOM HCIO/Ib3YeTCs AJIA:
+yMeHbllIeHus ITyCcKoBoro Toka (50%)

TIO/TyYeHUs] CAHXPOHHOM UacTOThI BpallleHust

+perynvpoBaHus 4yacToTel BpaueHus (50%)

yMeHbllIeHYs] HarpeBa JiBUraresist

HOPHHOK OCyIIeCTB/IEHUSA 3aIlyCKda BHEKTPOHBI/IFHTEHEﬁ NnpuBoJad MdiliIMH B MOTOYHOH THHUHU

JAO/DKEH ObITh:

B npou3BosibHOM TOpsifiKe

He nmeeT 3HaueHus

+B HaripaBiieHUU TIPOTUB ABM>KeHUsI 00pabaThiBaeMOro MaTepuasa

Ecm emnb 3dMbIKAIOIIero 0/10K-KOHTAaKTa B nemnu KM1 oﬁopBaHa, TO IIPHU HAXKAaTHH Hd KHOIIKY

«Brnepeg» SB2:

[ToBpexxeHMe He TOB/IMSIET Ha 3ayCK U paboTy ABUraTesIs
[IBuraTesb He 3aITyCTUTCS

HeBo3mMo)xHO Oy1eT OCyI1eCTBUTh peBepC

+JlBUraTesib OCTAHOBUTCS TIPU OTITYCKAHWN KHOTIKU TTyCK
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Ecnu kontakT KV npomexyrounoro pesie KV npuBapeH, T0 Ipu Ha)kaTUU Ha KHOMNKY «ITyck»

SB2 agBurarenb:
R

»
@
S}

7~

7~

[

KM
KM KKI1 s
sBl K
| KV b M
S 1
KKl KK2 l_l
KV KM1
KA1
[
-
KM1
KM?2 KM 1
KV1
KA2
Kv1
KA2 KM2
KM1
KAl PUC. 24  xm2

pasberaercsi B QyHKLIUU TOKa

OTKJ/TFOUaeTCs MaKCMMalbHOW TOKOBOM 3alllUTOMN

paszberaeTcsi Py MEPUOANYECKOM BKTFOUEHUH W OTK/TFOUeHUH KOHTakToB KM 1 1 KM2
+ pa3beraeTcs Ha eCTeCTBEHHOM XapaKTepHUCTHKe

ITo kakoi XadpaKTepUuCTHuKe ﬁy/:[ET pa36eraTbc;1 ABUIrdTE/Ib, €C/IH JIEKTPUYECKadA LeIb

pasopBercs B Touke M (puc. 24)?
IR

»
for
%)

4l

el

[\

- KM
KM KKI |
sBl K
! o KV b M
m
KKI KK2 J
\ KV KM 1
KAl
I
KM
KM?2 KM 1
KV1
KA2
Kv1
KA2 KM2
KM1
KAl PUC. 24 kM2
+B
b
A
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HyCK dCHUHXPOHHOI'0 ABUI'aTe/IA IPOU3BOJAUTCA B q)yHKIII/II/I!
=40 Tip

TOKa
+BpeMeHU
HarTpsKeHUst
CKOJTb)XKEHHUS
CKOpPOCTH

Ilyck acCHHXpOHHOI'0 ABUraTe/isi IPOM3BOJUTCA B (PYHKIUHU:

350 Iy
S
Fa J T e
ki1 RCi e M2
L
sB2 T
I Rez ol
|4
e I 5
Rea [=|a
Y B
iz Fa L
T == A4
CKOpOCTH
+BPEMEHI/I

BpeéMeHH C JUHaMHYe€CKUM TOPMO>XeHHeM
TOKa C IMHaMHWUUYECKUM TOPMO>XEHHUEM
BpeéMEeHH C TOPpMOXeHHEM IMPOTUBOBK/IFOYEHHEM

SB1
SB3 ED —_— sl Kl

KNI 7 L
Il LA A

5B2
S0 —
- KL g
Ehi2

Ha pucyHnke
25
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MarHUTHOI'O IyCKaTesist

+peBepCHBHOIO MarHWUTHOTO ITyCKaTesst

yTpaBJieHUs] aCHHXPOHHOI'O ZIBUraTeJisi C (pa3HbIM POTOPOM
NepeK/II0YeHNs] aCHHXPOHHOTI'O ZIBUraTesIsl CO 3Be3/bl Ha TPeyro/IbHUK

3~50Tn

IR

OF FII2

) m

B3

KNIl

FE1 FE2

Ha pucyHnke @

PeBEPCHUBHOI'O MAI'HUTHOI'O ITyCKaTeId
+HepeBepCUBHOI'0 MarHUTHOTI'O ITyCKaTess C TellJIOBBIMU pejie
OTK/IFOUeHHS dCUHXPOHHOT'O IBUTr'aTe 1A

moﬁpa)KeHa cxeMa:

R TS

Haszuauenue 31 B cxeme
OTO 33/1aTYMK UHTEHCUBHOCTHU

+ 1151 criakuBaHuUs My /Ibcal[iii TlepeMeHHOr0 TOKa

151 BbITIpAMIIEHVS [IepeMeHHOr0 TOKa KoOMaH/oarrapara

UA B cxeme L ! —3r10 gaTumk:
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CKODPOCTH

HanpsKeHust
+ TOKa
31C
R
[a] o o
M o o iﬁj KK
=4l E1xk | -
SB2 EM
‘ | KM | ET D !
KL KM o
Kl | M
L
éﬁ' KM ko M
_KJ—»«_D_

Ha pucyHke ([ (= n3o00pakeHa cxema:
PeBepCUBHOTO MarHUTHOTO MyCKaTeJIsi C TIEPEK/II0UeHHEM CO 3Be3/Ibl Ha TPEYTOJIbHUK
+PeBepCHBHOI0 MarHUTHOTO MyCKaTesis C TIEPEK/TFOUEHHEM CO 3Be3/Ibl Ha TPEYTOIbHUK B (DYHKIMH
BpEMeHU

PeBepCUBHOIO MarHUTHOT'O My CKaTeJIst

Bonipocsl /1s1 3a1{UThI J1abopaTopHOi padoTsl (0Mpoc) mo Teme:

1. Cxemsl nycka A/l € K.3. pOTOPOM.

2. Cxewmsbl iycka A/l ¢ ¢.p. B PyHKI[MH BpeMeHH.

3. Cxema nycka A/l ¢ ¢.p. B pyHKLUU TOKa.

4. Cxema mnycka [AIIT mnocnemoBaTesibHOTO BO30yXKAeHUs B (GYHKIUM BpeMeHH C
VICII0/Ib30BaHEM KOMaHJ0KOHTpOJUIepa.

5. Cxewma ymnpasnenusi Al ¢ ¢.p. ¢ AMHAMUUECKUM TOPMOKEHUEM.

6. YuuduiupoBaHHas 6/10uHast cucteMa perynsatopos. (YBCP).

7. beckOHTaKTHbIe CXeMbl yIIpaB/eHUs Ha JIOTUYeCKUX 3/IeMeHTax.

8. Cxema nycka A/l c ¢.p. B pyHKIMM BpeMeHHU Ha JIOTUUeCKUX 7ieMeHTax.

9. (Cxema TUPUCTOPHOTrO peBepcUBHOr0 JII MOCTOSTHHOTO TOKa.

10. PerynupoBanue Toka (PT) u peryasitopsl ckopoctu (PC).

11. Yto cnefyet moHUMaTh 0/, aBTOMaTUUECKKM yTIpaB/ieHUeM IycKa 3/1eKTpO/iBUraTe el ?

12. Kake TIpUHLMAIIBI TIOJIOKEHbl B OCHOBY aBTOMAaTHMYeCKOro yIIpaB/IeHUsl ITyCcKa
3/1eKTpO/IBUTaTe el ?

13. JlaiiTe CpaBHUTENBHYIO OLIEHKY pa3/IMUHBbIX IPUHLUIIOB aBTOMAaTHUYeCKOI'O yNpaBJeHUus
TMycKa JIBUraTesien.

14. TlosicHWTe TIpOLieCcC TMyCKa [JBUraressi MOCTOSHHOIO TOKa B (DYHKLIMU TOK, B (YHKLMH
CKOPOCTH U B (DYHKLIMM BpDEMEHU.

15. Kakue (pyHKIIMY BBITIOJHSIET MarHUTHBIN MycKaTe/lb B CXeMax yIpaB/ieHHs aCHHXPOHHBIMU
3J1eKTPO/JBUraTeIsIMU ?

16. KakoBa posib 6;TOKUPOBOUHBIX CBSI3€H B CXeMax yIpaB/IeHUs 3/IeKTPOJBUTATeISIMH ?

17. Ha3oBUTe KOHCTPYKTUBHbIE OT/IMYKS KOHTAKTOPOB [IepeMeHHOI'0 U ITOCTOSIHHOT'O TOKaA.

18. [ns1 yero pacluervigioT Cep/eyHrK KOHTaKTOpa IlepeMeHHOro Toka?
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Ta6ymmia 5 — Kpurepuu oneHkH copMHPOBAaHHOCTH KOMIIeTeHI{HI

Kputepuu orieHnBaHUS CHOPMHUPOBAHHOCTH KOMIIETEHIUH
(4acTy KOMITETEeHLIMM)
COOTBETCTBYET OLIEHKE «3auTeHO»
50-100% oT MakcHUMa/ILHOro Oasia

Kog v HaMeHOBaHUe UHAUKATOpa
JOCTH)KEeHUST KOMITeTeHLIUU
(4acTy KOMMeTeHL 1K)

CTy,ZLEHT IMMOKa3bIBdA€T 3HaHWE YU TIOHMMaHKe MdaTepHasia, 1o

N I-1nkoc-3 OpraHusyer MOHTaxX, CYILeCTBY OTBeuyaeT Ha [I0OCTaBJ/IeHHbIE BOIIPOCHI, [IOHUMAeT
Ha/laJKy, SKCIUIyaTaluio TUNoBble cxeMsl yripasneHus JI1 (Al ¢ KOpOTKO3aMKHYTHIM
SHEepreTUYecKoro u pOTOpOM, 3alljUTa, IIyCKOoBas AuarpammMa, 6JI0KUpOBKa), CXeMy
3/1IeKTPOTeXHUYEeCKOro aBTOMaTU3UPOBAHHOIO Iycka A/l ¢ ¢ha3HbIM POTOPOM U
00opyioBaHuSs, MallIUH U JVHAMUUeCKUM TOPMOXKeHHeM; JeMOHCTPUPYeT F'OTOBHOCTh K
YCTaHOBOK NIPUMEHEeHUIO MeTO/I0B Ha/lajKU U 3KCIUTyaTaluu

3JIGKTPOTEXHHUYECKOTI'O O60py,E[OBaHI/IH, MdIlIWMH ¥ YCTAHOBOK

2 OHEHMBAHUE ITMCbMEHHBIX PABOT CTYJEHTOB,
PEI'JIAMEHTHUPYEMbBIX YYEBHBIM IIVTAHOM

[TucbMeHHBIE PaOOTHI yUeOHBIM TJIAHOM He TPeyCMOTPEHBI.

3 OIIPEJEJ/IEHUE PE3YJIbTATA
IMPOMEXYTOUYHOM ATTECTAIIUA

dopma NpoMeKyTOYHOM aTTeCcTaly 10 JUCLIUIIIMHE 3ayem.

OLEHOYHBIE MATEPUAJIBI 1 CPECTBA [JIA ITIPOBEPKU
C®OPMMPOBAHHOCTY KOMITETEHLIVM

ITKoc-3. CnocoGeH ocymiecTB/IATh IUIAHUPOBAaHHE M KOHTPO/Ib [esATeJIbHOCTH 110
TEXHHYeCKOMY 00C/Ty)KMBaHHIO M PEMOHTY 000py/10BaHHA MOACTAHI[UHN 3/IEKTPHYECKHX CeTew.

3ajjaHus 3aKpBITOro TUIIA

Bbibepume o0uH npasu/ibHbIL 6apUaHm omeema

1 OrpaHuYnTh MyCKOBOM TOK JABHraTe/is OCTOAHHOI'0 TOKA MO)XHO 3a CYeT:
YBenuueHus yncia BUTKOB 0OMOTKH BO30Y K/eHUs]

+YBeMueHus: COMPOTHUB/IEHNUS B LIETH SKOPSI

YBenuueHus: CONPOTUB/IEHHS B LielT 0OMOTKM BO30Y>KJeHus

YMeHbllIeHUsI CONPOTUBJIEHUS B LIeTT 0OMOTKHU BO30Y>KeHus

2 HoMuHanbHBIM TOKOM HecpabdaThIBaHUs TEIVIOBOr0 pesie Ha3bIBAaeTCs:
HomuHabHBIN TOK, TPU KOTOPOM pejie cpabaTbiBaeT

MakcrMasbHbIN TOK pesie, P KOTOPOM pesie cpabaThiBaeT

+MakcuMmanbHbIA TOK perie, PU KOTOPOM pesie He cpabaThbiBaeT

MuHUManbHBIA TOK, IPU KOTOPOM peJie cpabaTbiBaeT

Bb16epume HeCKO/IbKO npaesu/ibHbIX 6dpudHimog omeema

3.  AcCUHXpPOHHBII ABUraTe/b ¢ ()a3HBIM POTOPOM HCIIO/Ib3YeTCs AJIf:
+yMeHbllIeHHUs MycKoBoro Toka (50%)

T0JIyuYeHrsi CHHXPOHHOM UaCTOThI BpalljeHUst

+peryaMpoBaHus 4acToThl BpaijeHus (50%)

yMeHbllIeHWsl HarpeBa JBUraTesisi
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BaﬂaHl/IH OTKPbLITOr0 THUIIAd

/atime pazeepHymblii omeem HA 80NpPoc

4. Yrto Ha3bIBaeTCs pery/JiMpoBaHHeM CKOPOCTH B 3/IeKTPONIpUBOAe?

IIpasunbHblli omeem: peryavpoBaHHeM CKOPOCTU 371eKTPONPUBO/A Ha3bIBAIOT MIPUHYAUTE/ILHOE ee
VM3MeHeHVe BHe 3aBUCUMMOCTU OT Harpy3sku WIA MNOJJep)KaHWe I[OCTOSHHOIO ee 3HaueHus IIpu
V3MeHeHUU HarpysKHu.

5. Kakumu OCHOBHBIMH KpHUTEpHUSMH PYKOBOJCTBYIOTCA MNpH BbIOOpe cmocoda
peryJiMpoBaHMsi CKOPOCTH 3/IeKTPO/BUraTe/isi?

IMpasunbHbili omeem: npedeabl pe2yaupogaHusi (OTIpefiesIIIOTCA  OTHOIIeHHeM 3HaueHUH
MaKCUMaJbHOU ¥ MUHUMAaJbHOW CKOPOCTEW BpallleHWsl TIPM HOMMHA/IbHOM Harpyske JBWUraress, T.e.
MDmaxc; Owun.); TVIABHOCMb pe2y/AUpPO8AHUsl (XapaKTepu3yeTCs KOJIMYECTBOM CTYMeHel CKOPOCTH
BHYTPU JMaria3oHa peryjupoBaHus); cmabuibHocmb pabombl Ha 3a/JaHHON CKOPOCTH (OIpe/iensieTcs
YKECTKOCTBIO PEry/IMPOBOYHBIX XapaKTepUCTUK. UeM 0oJiblile )KeCTKOCTb, TEM MEHbIIIe OTKJIOHEHUS OT
3a/laHHOM CKOPOCTH TIpM W3MEHEeHWU Harpy3KM); HanpaeneHue pe2yaupoeaHusi (XapakTepu3yeT
HM3MEeHeHHe CKOPOCTHM B CTOPOHY YBe/IWUYEHUS] WM YMEHbLIEeHHUS OTHOCUTEbHO OCHOBHOMW, COOT-
BEeTCTBYIOIIlEM eCTeCTBeHHOM XapaKTepPUCTHKe); SKOHOMUUHOCMb pe2yaupos8aHusi (OLieHUBAeTCsl To
BeJIMUMHE KalUTa/bHBIX 3aTpaT M 3KCIUIyaTalMOHHBIX PAaCcXOZOB); AONYCMUMAsl HA2Py3KA ABUraTesis
(orpaHuumMBaeTcsi ero HarpeBoM. HarpeB, B CBOIO ouepe/lb, 3aBUCUT OT TOTE€Pb SHEPIUMU B JIBUTaTesle,
KOTOpBbIe OTPe/IeISFOTCS I/IaBHBIM 00pa30M 3HaueHHeM TOKa, TOTPeO/IsIeMOro JIBUTaTesieM).

6. KakoBo ocHOBHOe Ha3HaUeHHe aNMapaTypbl yrnpaB/eHHs?

IIpasunbHblli Omeem: OCHOBHOe Ha3HaueHWe anraparypbl yIpaBjieHHs - 00eCreunTb ITyCK,
OCTaHOBKY, peBepCHpOBaHMe U TOPMO’KeHHe 3JIeKTPOTPUBOZIOB, a TakXe WX paboTy B 3aJjaHHBIX
peXxuMax B COOTBETCTBUM C TpPeOOBaHMSMHM TEeXHOJOTWYeCKHUX IPOLIeCCOB, OCYIECTB/IsIEMbIX
pabounmMM MallliHaMH ¥ MeXaHU3MaMHU.

7. KakoBo 0CHOBHOe Ha3HaueHHe aBTOMAaTHUeCKHX BO3yIIHbIX BbIK/II0UaTe/ied (aBToMaToB)?

IMpasunbHbili omeem: aBTOMaTUUeCKWe BO3AYIIHbIE BbIK/IOUaTe/Nd (aBTOMAaThl) TPe/CTaB/SIOT
coboi1 anmaparbl MHOTOKPATHOTO JieficTBuUs. [IpefiHa3HaueHb! [ijisi PyUYHOTO BK/IFOUEHUST U OTK/TFOUeHHsI
3JIEKTPUYECKUX Lereld M aBTOMAaTUUeCKOrO OTK/IFOUEHMs] TPU  KOPOTKUX 3aMbIKaHUSIX WU
3HauYUTe/bHBIX Meperpy3kax TOKONPHUEMHUKOB.

8. Kak 3anucehiBaercsa ypaBHenue KIIJI aBuraTesiss NOCTOSIHHOIO TOKA C He3aBHCHMBIM
BO30Y)K/jeHHeM?
2
U, —I2(r, + Ry)

o 2 “
IpasunbHblil omeem: Ual, , rie U, — HanpsbkeHue, TO/Be/IeHHOe K KOPHOM Lienu
nBuraresis, B; I, — TOK, IpOTeKaroIuii o 0OMOTKe SIKOpSi, A; I's— COTIPOTHUB/IEHHe 0OMOTKHU STKOpst, OM;
Rs— nob6aBoUHOE COMIPOTHB/IEHHE B 1€l 0OMOTKH sIKOpst, OM.

9. Kak 3anMchIBaeTCsi ypaBHEHHE IMOTEPh MOIMHOCTH TPH Pery/JMpOBAaHUHM CKOPOCTH
HM3MEHEHHEM MarHUTHBIM MOTOKOM Y 3/IEKTPOJABHIrATE/IA MOCTOAHHOIO TOKAa C He3aBHCHMBIM
BO30Y)K/jeHHeM?

Hpasunbhbiii omeem: AR, = AF, + AP,.iZ, rne AP, - notepu mpu paboTe JBuraTeseii Ha
PeryJIMpOBOYHON XapakTepucTuke, BT; AP - mocTosiHHbIe TI0Tepu, BT; AP,y - IepeMeHHbIe TI0TepH
TP HOMMHA/ILHOM Harpyske, BT; iy -OTHOCHTe/IbHAst BeJIMUMHA TOKA SIKOPSI.

10. YTo noHMMaeTcsi OA TEPMHHOM «pe/IeMHO-KOHTaKTOPHBIEe CHCTeMbl yIIpaB/ieHus» ?
IIpasunbHblli omeem: TIO[, TEPMUHOM «pe/eliHO-KOHMAKMOopHble cucmembl ynpaesieHus» (PKCY)
TIOHUMAIOT JIOTUUYEeCKHWe CUCTeMbl YIpaB/IeHWs, ITOCTPOEHHbIe Ha pesleHO-KOHTaKTOPHOW 3/1eMEHTHOU
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6ase ¥ MpejHa3HaueHHbIe i1 aBTOMaTH3aluK paboTsl Apurareneii. C momoiisio PKCY aBroMaTH3upyroT
C/IeAyIole Oreparvi: BK/IIOUeHWe ¥ OTK/IIOUeHWe JBUTraTesisi; BbIOOp HarpaBjieHWss U CKOPOCTH
BpallleHusl; MyCK W TOPMOXKEHWe J[BUTaTessl; CO3/laHe BPeMeHHbIX Tay3 B [JBIWKEHUM; 3alllUuTHOe
OTKJTFOUeHHe [IBUTaTeIsl i OCTAHOBKA MeXaHU3Ma.

11. 3a cuyer 4Yero OCYWIeCTB/JISAETCA Ppery/JMpoBaHHe CKOPOCTH BpallleHus] AaCUHXPOHHOI'0
JBUraTe/naa?

IMpasunbHbili omeem:  peryavupoBaHMe  CKOPOCTHM  BpallleHUsi  aCMHXPOHHOTO  JBUTATesst
OCYILIeCTB/ISIETCSI 3@ CYEeT M3MEHEHHsI YaCTOThl MUTAIOLero HarpsDKeHWs, U3MeHEeHUsl uucia Tap
TMOJ/TFOCOB M C IOMOLBIO PEryJIMPOBOYHBIX PE3UCTOPOB B LIeNU POTOpA.

12. ITo KaKuM yC/I0BHSIM MPOU3BOANTCA BHIOOP MAarHUTHOIO IyCKaTesIs?

IIpasunbHblli omeem: BbIOOp MarHUTHOTO ITycKaTessl TPOW3BOASAT [0 HAIpPsUKEHHIO, YCIO0BUSIM
SKCIUlyaTaljud B OKpYJXKarolleld cpeZie, TOKY HarpeBaTe/JIbHOTO 3/1eMeHTa TeIUIOBOrO peje U
HarnpsDKeHUIO BTATUBAOLel KaTyLIKH.

4 TIOPAZIOK ITPOBEJJEHMA IIOBTOPHOM
IMPOMEXYTOYHOM ATTECTAIITUA

CDOPM& HpOME)KYTOqHOﬁ dTTeCTaljyu 110 JUCLUIIMHE 3auem.

@DOoH/; OLIEHOYHBbIX CpEACTB [l TPOBeJieHUs TOBTOPHOM TPOMEXYTOYHOW aTTecTaliu
dbopMHUpyeTcsi U3 UKC/ia OLIEHOUHBIX CPe/ICTB TI0 TeMaM, KOTOPbie He OCBOEHbI CTYIeHTOM.

IlpumeuaHue:

IoroHUTeIbHBIE KOHTPOJIbHBIE UCTIBITAHUST TIPOBOZSTCS /IS CTY/IEHTOB, HaOpaBmux MeHee 50
0aoB (B cooTBeTCTBUMU C «[l0/10)KEHHEM 0 MOJYJIbHO-PeATUHIOBOM CUCTEME).

Tabymmia 6 — Kpurepum oneHku copMHPOBAHHOCTH KOMIIETeHI{HI

KpuTepuu otieHrBaHus COOPMUPOBAHHOCTH KOMIIeTeHI[UN

Koz v HauMeHOBaHMe VHWKaTopa (yacTv KOMITeTeHIL1N)

JOCTV)KEHUS] KOMITeTeHL[MU (YacTH Ha 6a30BOM ypOBHe
KOMIETEeHL1N) COOTBETCTBYET OLIeHKe «3aYTeHO»
50-100% oT MakcuMasibHOTO 6asia
N -1nKoc-3 OpraHusyeTt MOHTaxX, CTyZileHT 1eMOHCTpUpPYeT 3HaHWe OCHOBHOI'O MaTepuaria 1o
Ha/azKy, SKCIIyaTaLuto TeMaM Kypca; BjlaZileeT OCHOBHbIMU HaBbIKaMH MOUCKa U
SHepPreTUYecKoro u aHa/iM3a UH(OPMaLIUU [i/is pellieHus TTI0CTaB/IeHHOW 3a/jauu
371eKTPOTEXHUYECKOI O 10 MOHTaXYy, HajlaJiKe, SKCITyaTalii SHepreTUuecKoro u

000opy/J0BaHUsI, MAIlIMH U YCTAHOBOK | 3JIEKTPOTEXHUUECKOT0 000pY/J0BaHUsI, MAIlIMH U YCTAHOBOK
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