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IlacnopT ¢oHJa OLIEHOYHBIX CPeACTB

Tabsmria 1 — [MacropT dhoH/1a O1IEHOUHBIX CPeJCTB

YCTPOMCTBA B
3JIEKTPONPUBO/JIE.

OrieHOYHBIE
MaTepuarbl AJisi
Ne Pa3pen (Tema) dopmupyemble KOMITeTEHLIUU WU Tel:( erc')q Konu-
n/m JVCLIUTUTAHBI VX YacTU yim YecTBO
KOHTDOJIsI
yCreBaeMOCTH
YK-1 CriocobeH oCy11[ecTB/ISTh
Tema Ne 1. O61ue yu 20
TOUCK, KpUTUYECKUHN aHaIu3 U TCk,
CBeJleHUs U OTpe/ie/leHust
1 CUHTe3 UH(POpMaLH, IPUMEHSTh
B KypCe 3/7IeKTPONpUBO/a N
CUCTEMHBIN NOAX0/ AJ1s1 pelleHust Omnpoc 18
Y 3JIeKTPOOOOPYZOBaHUS
M0CTaBJ/IeHHBIX 3a/1au
Tema Ne 2. [Ipurarens | YK-1 CriocobeH oCy1jeCcTBIATh
[IOCTOSIHHOI'O TOKa C TOMCK, KpUTHUECKUM aHa/ln3 U TCk, 42
2 |He3aBUCUMBIM CUHTe3 UH(OpMaI|H, IPUMEHSITh
B030yxaeHuem (JI1T CUCTEMHBIM MOX0/ A1l pellieHust 3JIP (ompoc) 18
HB) TIOCTAB/IEHHBIX 3a/1a4
YK-1 CriocobeH oCy11[eCTB/ISTh
Tema Ne 3. TOMCK, KPUTUUECKUM aHa/n3 U TCk, 45
3 | ACMHXpPOHHBIM CUHTe3 UH(OpMaLIUU, TIPUMEHSTh
3/1eKTPO/iBUTaTe/ b CUCTEMHBIN MOAX0/ AJ1s peleHust 3JIP (ompoc) 24
TOCTaB/IeHHBIX 3a/au
YK-1 CriocobeH oCy1ecTB/ISATh
Tema Ne 4. Pacuet u ym 48
< TOUCK, KPUTUUYECKUU aHa/IUu3 U TCKk,
BBIOOP HOMHHA/TLHOMN
4 MOLIHOCTH CUHTe3 UH(POpPMaLIUU, IPUMEHSITh
H . CUCTEeMHbIM MOAXO0Z, /1Sl pellieHusI Omnpoc 21
3/1IeKTpO/IBUraTesiel
TOCTaB/IeHHBIX 3a/1a4
Tema Ne 5. Anmmaparypa | YK-1 CriocobeH oCyIiecTB/isATh
yrpaB/eHus U 3allUThl | TTOUCK, KPUTUUYECKHUI aHaIu3 U
3/1eKTpO000pY/IOBaHUS. | CUHTe3 UH(OpPMaIiH, IPUMEHSITh TCk 20
5 CxeMmbl yripaBieHUst CUCTEeMHbIM MOAXO0Z, /1Sl pellieHusI ’
3/1eKTpPO000pY/JOBaHUEM. | TIOCTaB/IeHHBIX 3a/lau
P PYA A 3JIP (ompoc) 22
NHudopmariioHHbIe




1 OOEHOYHBIE MATEPHUAJIbIL, HEOBXOJANUMBIE [IJI51
OIIEHKW 3HAHUI, YMEHIM U HABBIKOB JIEAATE/IbHOCTU
B ITPOLIECCE OCBOEHUSA JUCIHUII/INHBI

Tabsuria 2 — ®opmMupyeMble KOMITETEHITUM (MM UX YaCTH)



Kop v HaumeHOBaHMe
KOMIeTeHLIUU

HanmeHoBaHue uHMKaTopa (OpMUPOBaHUS
KOMIIeTeHLIUU

O11eHOYHbIe
cpefcTBa AJisi
TeKYLLero
KOHTPOJISI
yCreBaeMOCTH

Tema Ne 1. O01ue cBeieHUsI U OTIpe/ie/IeHHs B Kypce YIeKTPONPUBOAA U

3/1eKTP0000pYAOBaHHS

YK-1 Criocoben
OCYILIeCTBJISITh TIOUCK,
KPUTHUYeCKUU aHau3 u
cuHTe3 UHhOopMaLuH,
TIPUMEHSITh CUCTEMHBIN
MOJXO/ AJIs1 PeLleHust
MOCTaB/IeHHBIX 3a/la4

NI-1yk-1 AHanmu3upyeT 3a/1auy, Belgesss ee 6a30Bble
COCTaBJIAIOLLMe, OCYILeCTB/IsAeT AeKOMIIO3ULIHI0
3a/lauul.

N-2yx1 Haxogut ¥ KpUTUYECKU aHaIu3upyeT
vuHOopMaLMo, He0OXOJUMYIO /IJIsl pellieHuUs
MOCTaB/I€HHOM 3a/jauu.

N/-3yk-1 PaccMatprBaeT BO3MOKHBIE BADUAHTHI
pellleHUs 3a[,au, OL[eHrBas UX JOCTOMHCTBA U
HeJJOCTaTKHU.

TCk,

Ornpoc

Tema Ne 2. /IBurare/ib NOCTOSIHHOT'0 TOKA C He3aBHCHMBIM B0o30yxaenueMm ([{I1T HB)

YK-1 Cniocobex
OCYILIeCTBJISATh TIOUCK,
KPUTHUYECKUM aHau3 u
cuHTe3 UHbOopMaIuH,
MPUMEHSITh CHCTEMHBIH
TIOJXO/, AJ1s1 PelleH st
MOCTaBJ/IEHHBIX 3a7jau

W-1yk-1 AHanu3upyeT 3a71a4y, Bbiziensis ee 6a30BbIe
COCTaBJISAIOLLMe, OCYILLeCTB/IseT JeKOMIIO3ULIHIO
3a/jauu.

N-2yx1 HaxoguT ¥ KpUTUYECKU aHaIu3upyeT
uH(pOopMarL1o, HeoOX0IUMYIO /15l PeLlIeHUs
MOCTaBJ/IEHHOW 3a/jauM.

N/-3yk-1 PaccMatprBaeT BO3MOKHBIE BADUAHTHI
pellleHUs 3a[,au, OL[eHrBas UX JOCTOMHCTBA U
HeJOCTaTKu.

TCk,

3JIP (ompoc)

Tema Ne 3. ACHHXPOHHBIH 3/1IeKTPO/ABUraTe/lb

YK-1 Cniocobex
OCYILIeCTBJISATh TIOUCK,
KPUTHUUECKUM aHau3 U
cuHTe3 UHhOopMaIuH,
TIPUMEHSITh CUCTEMHBIH
TIO/IXOZ, /TSI PelleHuUst
TOCTaB/IeHHBIX 3a7jau

W [-1yk-1 AHanu3upyeT 3a71a4y, Bbiziensis ee 6a30Bbie
COCTaBJISAIOLIMe, OCYILeCTB/IseT JeKOMIIO3ULIHI0
3a/1a4M.

N-2yx1 HaxoguT v KpUTUYECKH aHaIu3upyeT
vHbOpMaLM0, HeOOXOJUMYIO /IJISl PeIIeHUs
MOCTaBJ/IEHHOW 3a/jauM.

N/-3yk-1 PaccMatprBaeT BO3MOKHBIE BAPUAHTHI
pellleHNs 3a/,au, OL[eHMBas UX JOCTOMHCTBA U
HeJI0CTaTKU.

TCk,

3JIP (ompoc)

Tema Ne 4. PacueT 1 BbI0OP HOMHHA/ILHOW MOIIJHOCTH Y/IEKTPOABUraTe/1ei

YK-1 Criocoben
OCYILIeCTBJISITh TIOUCK,
KPUTUUECKUM aHa/IU3 U
CUHTe3 MH(pOpMaLH,
TIPUMEHSITh CUCTEMHBIN
MOZIXO/, /ISl PeLLeHUs]
MOCTaB/IeHHBIX 3a/1a4

N-1yk-1 AHanu3upyeT 3a/iauy, Bbijiensisi ee 6a30Bbie
COCTaBJIAIOLIMe, OCYILeCTB/ISAeT AeKOMIIO3ULIUI0
3a/lauul.

N-2yk1 HaxoauT 1 KpUTUUeCKH aHa/Iu3upyeT
vH(OopMaLMio, He0OXOJUMYIO /IJIsl pellieHus
MOCTaB/IEHHOU 3a/jauu.

N -3yk-1 PaccmaTpuBaeT BO3MOJKHbBIE BaDUAHTHI
pellleHNs 3a[a4y, OLjeHMBas UX JOCTOMHCTBA U
HeJJOCTaTKU.

TCKk,

Ornpoc

Tema Ne 5. Anmaparypa ynpas/jieHHs U 3al{UTHI 31eKTPoo0opyoBaHusa. CxemMbl
ynpasJ/ieHHs 3/IeKTpoodopyAoBanueM. TH¢opMaLioHHbIe yCTPOHCTBA B

IeKTPONPHUBOJE.




YK-1 Criocoben
OCYILL[eCTBJISITh TIOMCK,
KPUTHUUYECKUM aHa/Iu3 U
CUHTe3 HH(OopMaLUY,
TIPUMEHSITh CHCTEMHBIM
MOJIXOZ, AJ1s1 PeLleHust
TOCTaB/IeHHBIX 3a/la4

W [-1yk-1 AHanu3upyeT 3a/1auy, Bbizie/sis ee 6a30BbIe
COCTaBJISIFOLLME, OCYLECTBIISeT JeKOMIIO3ULIUIO
3ajauul.

N-2yk-1 HaxoauT 1 KpUTUUECKH aHA/IU3UPYET
uH(OpMarHo, He0OXOIUMYIO /ISl PeLIeHUs
TI0CTaB/IEHHOM 3a/1auu.

NJ1-3yk-1 PaccmaTpriBaeT BO3MOXKHbIE BApHAaHThI
pellieHus 3a/jaui, OLleHWBast UX JOCTOMHCTBA U
He/I0CTaTKHU.

TCk,

3JIP (ompoc)




O1jeHOUHbIe MaTepUaJ/ibl U CPe/iCTBA /I MPOBEPKU
chopMHPOBAHHOCTH KOMITeTEeHIUAM

Tema Ne 1 OO0IIHe CBe/JeHHUA U OMpPe/ie/IeHHsI B Kypce 3/IEKTPONPHUBO/A U
3/IEKTPO000PYAOBAHUS

Bblbepume 00uH NnpasuibHbIll 6APUAHM U HAHXCMUME KHONKY «/lanee»

J/IeKTPOMeXaHUUYeCKOH W/IH CKOPOCTHOM XapaKTepPUCTUKON JBUraTe sl Ha3bIBaKT (20e: [
— MOK; w — y2/108as1 cKopocmb; M — MomMeHm; t - pemsi):

+=f(w)
I=f(v)
M=f(w)
M=f(t)

MexaHHYeCKOW XapaKTepUCTHKOW padoueii MalIMHBI WM IBUraTe/Isl HA3bIBalOT (20e: I —
MOK; @ — y2/108as1 CKopocmb; M — MmomeHm; t - @pems):

I=f(w)
I=f(v)
+*M=f(w)
M=f()

IToj )KeCTKOCTBI0 MeXaHHUeCKOH XapaKTePUCTHKH (f3) 3/IeKTpoABHUraTe/isi WK paboueii
MalIUHbI IOHUMAKOT (20e: I — mok; w — y2/108asn ckopocmb; M — momeHm; t - 8pemsi):

_am
+ Aw
AM
p= At
AM
p= Al

ITo Be/IMUMHE )KECTKOCTH, HA CKOJIBKO TPYII Pa3/ie/isIl0T MeXaHHYeCKHe XapaKTePUCTHKH
3/IeKTPO/ABUraTe/1ei?

+4

Ul W

JKecTkasi XxapaKTepuCTHUKA 3TO XapaKTepPUCTHKA:

XapaKTepUCTUKa MPU KOTOPOU M3MeHeHHe yTI0BOM CKOPOCTU He COTIPOBOXKAAeTCsl M3MeHeHeM
Bpalljarolero MoMeHTa

XapaKTepUCTUKA, MPY KOTOPOU YT/I0Basi CKOPOCTh C M3MeHeHreM MOMeHTa 0CTaeTCst
HEeHU3MeHHOI

+XapaKTepUCTUKA, KOTOpast MOKa3bIBaeT, UTO MPU HE3HAUMTEIbHOM W3MEHEHUU YTJI0BOU
CKOPOCTU, MOMEHT M3MeHsIeTCsl 3HaUUTe/TbHO

XapaKTepPUCTHUKA, TP KOTOPOU 3HAYMTEIbHBIM U3MEHEHHSIM CKOPOCTH COOTBETCTBYHOT
OTHOCHUTE/IbHO MaJjible U3MEeHeHHUsI MOMeHTa



ADCO/TIOTHO MATKAsA XapaKTePHCTHKA 3TO XapaKTepUCTHKA:

+ XapaKTepUCTHKa MPU KOTOPOi u3MeHeHHe YI/I0BOM CKOPOCTH He COMTPOBOXK/[aeTCst
H3MeHeHreM BpallaloI[ero MOMeHTa

XapaKTepUCTUKA, MPU KOTOPOH YTroBasi CKOPOCTh C U3MeHeHreM MOMeHTa OCTaeTCst
HeH3MeHHOH

XapaKTepUCTHUKa, KOTOpasi TI0Ka3bIBaeT, UTO MPU He3HAUMTE/IbHOM U3MeHeHUU YTI0BOM
CKOPOCTH, MOMEHT U3MEHSIeTCSI 3HAUNTeTbHO

XapaKTepUCTUKA, MPY KOTOPOM 3HAUMTe/IbHBIM U3MEeHEeHUsIM CKOPOCTH COOTBETCTBYIOT
OTHOCHTE/ILHO MaJible M3MeHeHUsI MOMeHTa

MexaHnyeckasi XapaKTePUCTHKA NPOU3BOJACTBEHHOI0 MeXaHH3Ma PaCcCYUTHIBAETCS [0
¢opmyne ( rme Mc — MOMEHT COTMPOTHB/IEHUS] MeXaHHU3Ma TPU CKOpPocTH (®); Mo, — MOMEHT
COTIDOTHUBJIEHUS] TPEHUS B ABWKYLLUXCS YaCTAX MeXaHU3Ma; Mcx — MOMEHT COTPOTUB/IEHHS TIpU
HOMMHAJ/ILHOM CKOpPOCTH (Wu); X — KO3(h(ULIMeHT, XapaKTepu3yIOIUi HW3MeHeHWe MOMeHTa
COTIPDOTHUBJIEHUS TIPH U3MEHEHUH CKOPOCTH).

X

Mc = Mo+(Mc‘n._Mo) 2
+ @,

[0)]
Mc :(MC.H._MO) -
a)H
M, =M, +M, | <
w

H

X

M, =M, +M_ -M |-Z
(0]

H

Ilpu KakoM Ko3(ppuipente X nmosyvyarT TaK Ha3bIBaeMyH «BeHTH/ISITOPHYIO

X

@
xapaktepucruky»? (M, =M +(M_, -M) o )

X=0
X=1

Ilpn Kakux ycjJoBUAX padoTa ABHrare/isi COOTBETCTBYeT «eCTeCTBEHHOW MeXaHH4YeCcKOou
XapaKTepUCTUKe»?

+T1IpM HOMHMHA/bHBIX TlapaMeTpax IMHWTaloLero ToKa (HampshkeHWe, 4acToTa), OTCYTCTBUU
00aBOUHBIX COTIPOTHBIIEHUH B IIeTsIX 0OMOTOK M HOPMa/IbHOM CXeMe COeHeHHsI

NIpY HOMHUHA/JbHOM Harpy3ke M HOMMHA/bHBIX IapaMeTpax MHWTAlOLero TOKa (HarpspKeHUe,
YyacToTa)

NMpY  HOMHHA/NBHBIX 000pOTaX U HOMUHAJIBHOM Harpyske, OTCYTCTBUM J100aBOUHBIX
COTIPOTHBIIEHUH B TIeMsIX 0OMOTOK M HOPMa/IbHOU CXeMe COe/IMHeHHsI.

IToj «cTaTHueCcKol yCTONUMBOCTHIO» 3JIEKTPONPHUBO/ia MOHUMAIOT?

+CrocoOHOCTH 3/1IeKTPO/BUraTe/Isi BOCCTaHAB/IMBATh PABHOBECHE MeXK/ly MOMEHTaMU JIBUTraTessi U
paboueii MalIMHbBI TPU CPaBHUTEILHO Me/[JIEHHOM M3MeHeHUH BO3MYILAIOIIUX BO3/eMCTBUMA
CrIOCOOGHOCTh 3/IEKTPOJBUraTessi BOCCTaHaB/IMBaTh PAaBHOBECHE MEXX/y MOMEeHTaMHU JiBUTaTesIst U
paboueii MallIMHBI PU CPaBHUTEIBHO OBICTPOM M3MeHeHHH BO3MYIIAIOIINX BO3/eMCTBUIM



CMIOCOOHOCTh 3JIeKTPOZABUTraTe sl BOCCTaHAB/IMBaTh PABHOBECHEe MeXXy MOMEeHTaMU JBUraTesisi U
paboueil MalllMHBI 3a CUET BHEIITHEro J0TOJTHUTETbHOTO BO3/[€HCTBUS

Ilpu OBICTPOM H3MEeHEHHHM, COXpaHeHHe PaBHOBeCHS MOMEHTOB, ?J/IEKTPONPHBO/A
NPOUCXO0UTh?

+3a CYeT MOMEHTa Ha Bajly 3/eKTPOJBUrareisi U AUHAMUYECKOTO MOMEHTA, BbI3BaHHOTO
TMOSIB/IeHWEeM 3HAUUTe/IbHBIX YCKOPEHUI

3a CYET MOMEHTA Ha Bajly 3/1eKTPO/IBUraTe/Isl U CTaTUYeCKOro MOMEHTA, BbI3BAHHOT'O TIOSIBJIEHUEM
3HAUUTE/IbHBIX YCKOPEHUM

3a CUET MOMEHTA Ha Bajy 3/7IeKTPO/JBUTATE/sI U BHEIIHETO BO3ZEUCTBUSI CO CTOPOHBI paboueit
Mall1HbI

Mexanuueckas XdPaAKTE€PHUCTHKA ABHUI'aTe/ I IMOCTOAHHOI'0 TOKa He3aBHUCHUMOI'0
BO36Y)K,[[6HI/IH nMeetT BU/J:

AM

2 1

|
4
Ci)

1
+2
4

AO0CO/IIOTHO )KecTKasg MexXaHu4JecKas XdPAKTEePUCTHKA 3JIEKTPOABUTI'aTe/IdA UMeEeT BU]:

AM

2 1

/_
3\ 4
w

+1
2
4

J/IeKTPOMeXaHUYeCKOH XapaKTepPUCTUKON 3/IEKTPO/ABHraTe/isi Ha3bIBaeTCs 3aBHCUMOCTD
€ro CKOPOCTH OT:

MomeHTa

MoinHOCTH

+ToKka



Harpsikenus

O/IeKTPONPUBOJ COCTOUT M3 KAKUX OCHOBHBIX YaCTei:
+CU/I0Bas YacTh U CUCTEMa yIipaB/ieHue

MexaHWuecKasi 1 JUHaMA4ecKast

CUCTeMa peryaupoBaHUs

CcrcTeMa yCTOMUHMBOCTH

TOJIbKO CHJIOBasi YaCThb

UTo TaKkoe MHOI0/IBUraTe/IbHbIN 3/IEKTPONPHBOJ:

+/lBUraresb, KOTOPbIM COCTOUT U3 HECKOJIBKMX OJJMHOUHBIX 3JIEKTPOIIPUBO/IOB, KaXK/IbII U3
KOTOPBIX MIpe/IHa3HayeH [i/1s1 IPUBeieHus B [IeHCTBHE OT/e/IbHbIX 3/IEMEHTOB
MIPOM3BO/|CTBEHHOIO arperara

[IpuBOA, KOTOPBIN C TIOMOILBIO OIHOTO 3/IeKTPO/IBUTaTe/ sl TPUBOJUT B [IBU)KEHHE OTAE/IbHYIO
MallIlHy

TpaHCMUCCHOHHBIN NIPUBO/,

[TpuBOJ, KOTOPBIN C/Ty>KaT AJis1 pery/iMpoBaHus CKOPOCTH

Het npaBuibHOrO OTBETA

YeM xapaKTepu3yeTcsi 3KOHOMHUUYHOCTH PeryJidpyemMoro npuBo/ja:
+3aTpaTaMM Ha er0 COOPY>KeHUsI M IKCITyaTallyio

3aTpaTamMM Ha ero TPaHCIIOPTUPOBKY

3aTpaThl Ha JIOTIOJTHUTE/IbHbIE TPUOOPEI

9KOHOMMUEeCKH 3()(PeKTHBHBIN

He MMeeT HUKaKue 3aTpaThl

Kakyro xapakTepruCcTHKY MOKHO I0/IyYHMTh NPU NVIABHOM pery/IMpOBaHUM:
eCTeCTBEeHHbIe

+1CKyCCTBEHHbIE

(r3nueckue

BBIIIEIIepeYyrC/IeHHbIe

HeT IIpaBU/ILHOI'O OTBETa

CKO0J/IBKO 3/1eKTPO/ABUTraTe /el BXOJUT B 3/IEKTPONPUBO/?

OJIVH

HECKOJIbKO

+KO/IMUeCTBO 3/71eKTPOZBUraTesieil 3aBUCUT OT THIIA 3/IeKTPOIPUBO/A
BbIIIIeTlepeurC/ieHHbIe

HeT MPaBUWJILHOTO OTBeTa

Bbibepume Hecko/nbKO NpaguibHbIX 8APUAHMOB U HaXCMume KHONKYy «/laneex»

EcTtecTBeHHasi MexaHHWUYecKas XapaKTepHMCTHKA ACHUHXPOHHOIO 3/1eKTPOABMIaTesis
XapaKTepu3yeTcsi HOMHUHA/IbHbIMH IapaMeTpaMH CeTH:

C JIOTIO/THUTE/IbHBIMU Pe31CTOpPaMy B CTaTOPHOM Lienu

C JIONOJIHUTE/IbHBIMU Pe3MCTOpaMu B POTOPHOU Lienu

+0e3 [I0TIO/THUTE/TBHBIX COTIPOTUB/IEHUH B cTaTOPHOM 1ierH ( 50%)

+0e3 [J0TI0/IHUTE/TbHBIX COTIPOTHB/IeHUH B poTopHOH ey (50%)

HEHOpPMaJ/lbHOe BKJ/IFOUeHHe [IBUTraTeIs

BOl'[pOCbI AJIA OoImpoca o remMme:
1. CTPy'KTypHaH CXeéMad aBTOMdTHUY€E€CKOTI'0O 3JIEKTPOMEXaHUUECKOIr'O IIpUBOAd.



PN AN

XapaKTepUCTHKe?

Knaccudukarys 371eKTpOrpUBO/OB U UX 0011jasi XapaKTepUCTHKa.
MexaHuuecKre XapaKTepUCTUKA PabOUrX MallMH U 3/1eKTPO/IBUTaTe Tel.

Yro Takoe KeCTKOCTh MeXaHWYeCKUX XapaKTePUCTHK JIBUTaTesieid U pabounx MarlvH?

Kak onpesieMThb )KeCTKOCTb MeXaHMUeCKHUX XapaKTepUCTUK rpaduuecku?

Kak ornpezieTMTh )KeCTKOCTb MeXaHUUeCKUX XapaKTepUCTUK aHAIUTHUeCKUM CII0Cco60M?
UTO NOHMMAIOT M0/, 3/IEKTPOMeXaHNYeCKOW MW CKOPOCTHOW XapaKTepUCTUKOU JiBUTaTesIs1?
[Mpy Kakux YyC/IOBUSIX paboTa [BUTATeNsi COOTBETCTBYET eCTeCTBEHHOM MeXaHW4eCKOi

9. TIlpu kakux ycnoBusix paboTa ABUraTesisi COOTBETCTBYeT HCKYCCTBEHHOM MeXaHUYeCKOun

XapaKTepUCTHKe?

10. YTo MOHMMAIOT MO/ CTaTUUECKOW YCTOMUMBOCTBIO 3/1EKTPONPUBO/a?

11. YTo MOHMMAIOT MO/, AUHAMUYECKON YCTOMUMBOCTBIO 3/IeKTPONPHUBO/A?

12. KpuTepuu cTaTiueCcKol yCTOMUMBOCTH 3/1eKTPOIPHBO/A.
13. CucreMa OTHOCHTEJIbHBIX €JUHUL] B 3/IEKTPOIIPHUBOJIE.
14. YTo 1nOHUMAIOT MOJ TEDMUHOM «OTHOCUTE/TbHASI BEJIMUMHA» B TEOPHUU 3JIEKTPONIPUBOIA?
15. YTO rnoHMMaroT 1oJ TepMUHOM «OTHOCHUTEJ/IbHOe HarpsiKeHue»?
16. UTo nMOHUMAIOT MO, TEDPMHUHOM «OTHOCUTETbHAS YaCTOTa» ?

17. YTO noHMMaroT 1o TepPMUHOM «OTHOCUTEeJIbHAasi CKOPOCTb»?

18. UYTO rnoHMMaroT Mo/ TepPMUHOM «OTHOCHUTE/IbHOE COMPOTHUBIIEHUE»?

Tabmuua 3 — Kputepuu orjeHKU c(hOpMUPOBAHHOCTH KOMIIETEHI[HM

Kputepuu olieHuBaHust chOPMUPOBAHHOCTH KOMITeTEHLIMK (4acTH

Koa u KOMITeTEeHINH)
HauMeHOBaHUe Ha 06a30BOM ypOBHe Ha IOBBIIIIEHHOM YPOBHE
WHAWKATOpa COOTBETCTBYET
JNOCTYKEHUS OLIeHKe COOTBETCTBYET OLleHKe COOTBETCTBYET OLleHKe
KOMITETEeHIUU «yIOBJIETBOPUTE/THH «XOpOLLIO» «OTJTAYHO»
(uactu o» 50-64% ot 65-85% ot 86-100% ot
KOMTIIETeHI[1H) MaKCHMaJTbHOTO MaKCHUMaJTbHOTO Oasiia MaKCHUMaJbHOTO Oasuia
Ganna
NO-1yk-1 Crygenr, ocHoBHoM, | CTY/IeHT 10 CylecTBy CTyIeHT IpUHUMaeT
AHanmu3upyeT 3HaeT MaTepuas o OTBeuaeT Ha aKTHUBHOE yJacTve B
3ajiauy, BBIJEJIsIS ee Teme Ob1iue MOCTaB/IeHHbIe BOMPOCHI XO/je MPOBe/IeHUsT
0a30BbIe CBeJeHHd U 10 TeMe 06]_]_11/19 MpPpaKTHUYeCKHUX 3daHATHUH,
COCTaBJISAIOIHE, OTpE/Ie/IEHNA B CBe/IeHUS U OTIpe/le/IeHUs] JIOTWIHO
OCYIIIeCTBJISIET Kypce B KypCe 3/IeKTPOTpUBO/a dpryMEHTHPOBAHHO
1eKOMIOSHLIHIO 3/IeKTPOTIPMBOZia U " OTBeuaeT Ha
3/1eKTpo00OOpY/10BaH MOCTaB/IeHHbIE BOTIPOCHI,
3aAaqu. Hsi», yMeeT S7MeKTPOOGOPYAOBAHUSA», | ¢ pricoKoif CTETEHBIO
A-3yk- aHaJIM3UPOBAaTh Ha XOpomeM ypoBHe CaMOCTOSITe/IbHOCTH
PaCCManI/IBaET II0CTaB/IeHHYIO dHa/IM3UPYeET 3da/a4y, aHa/IM3UpyeT 3a7auy,
BO3MOJKHBIE 3aziauy, BbIesisAs ee 6a30BbIe BbIesisAs ee 6a30BbIe
BapUaHThI pelleHns paccMaTpuBaTh COCTaBJIAIOIIHE, COCTaBJIAIOIINE,
3a/lauu, OlleHUBast BO3MOXXHbBIE paccmMaTpUBaeT OCyIieCTB/IAeT
UX JOCTOMHCTBA U BapHUaHTbI €€ BO3MOXKHbIE BapuaHThl | ACKOMIIO3ULNIO 33/1atu,
HEeIOCTATKH. PELEHM, pellieHus 3a/jaud, paccMaTprBAET
Iy OTIpe/IesIATh OLIEHMBAs X BO3MOYKHbIE BADHUAHTEI
YK-2 L|eHUBast
OKuJlaeMbie pellieHus 3aJjauu,
dopmysupyeT B De3yJTbTaThI JIOCTOWHCTBA U OLIEHHBAS HX
paMkax peleHust HE/ZIOCTaTKH, JIOCTOUHCTBA U
TIOCTaB/IEHHOM L|e/Id | Bplfje/leHHbIX 3ajiay, | (POPMy/IMpyeT B paMKax HeJI0CTaTKH,
TIpoeKTa TIPOEKTUPOBATH MOCTaB/IEHHOW Lie/! dhopMynupyeT B paMKax
COBOKYITHOCTb pellieHre TIPOeKTa COBOKYITHOCTb MOCTaBIeHHOM 1]eJTN
B3aMMOCBSI3aHHbIX | KOHKDETHOM 3aJaull | p3apMOCBSI3aHHbIX 3asjau, | [1POEKTa COBOKYITHOCTH




3ajauy,
obecrieunBarOIIUX
ee JOCTH)KeHHe.
Ornpegensiet
OXKHJlaeMble
pe3y/bTaThl
pereHus
BbI/[e/IeHHBIX 3a/]au.
NA-2yk-2
ITpoektupyet
pelieHue
KOHKDeTHOM 3a/lauu
TIPOEKTa, BbIOMpast
ONTUMAJTbHBIN
croco0 ee pereHus,
WCXO/Is U3
JeNCTBYIOLLMX
TPABOBBIX HOPM U
MMEFOIIXCS
pecypcoB u
OrpaHUYeHUH.
N/I-3yk-» Permaer
KOHKDeTHbIe 3a/lauu
MpoeKTa
3as1BJIEHHOT O
KavecTBa M 3a
yCTaHOBJIEHHOE
BpeMs.

NIPOEKTa, pellaTh
KOHKPETHBIEe 3a/1au
MpoeKTa 3a
yCTaHOBJ/IEHHOE
BpeMst

TIPOEKTUPYET pellieHne
KOHKDeTHOM 3a/lauu
MIPOeKTa, BbIOMpast
OTITUMAJTbHBIN CII0CO0 ee
pelleHus], pelaeT
KOHKDeTHbIe 3alaui
MIPOEKTa 3asiB/IEHHOTO
KauecTBa U 3a
yCTaHOBJIEHHOE BpeMsi

B3aMMOCBSI3aHHBIX 33/]au,
o0ecreunBaroLIX ee
JOCTIDKEHHE,
oripeZiesisieT 0XKUJaeMbie
pe3yJIbTaThl PEIIeHUS
BbI/Ie/IEHHBIX 3a/1a4,
TIPOEKTUPYET pellieHne
KOHKDeTHOM 3a/lauu
MpoeKTa, BbIOUpast
OTTUMAJTbHBIN CITOCO0 ee
pelleHus, UCXO/Is U3
JeUCTBYIOIIUX MTPABOBBIX
HOPM Y UMEFOILUXCST
pecypcoB u
OrpaHUYEHUH, pelriaeT
KOHKDETHBIE 3a/1auu
MIPOEKTa 3asiB/IEHHOTO
KayecTBa M 3a
yCTaHOBJIEHHOE BpeMsi

Tema Ne 2 /IBUrarTe/ib NOCTOAHHOI'0 TOKA C HE3aBUCUMBIM

(ATIT HB)

Bbibepume 00uH npasus/ibHbIll 6apUAHM U HAXCMume KHONKy «/lanee»

B030Y)KIeHHeM

MexaHnyecKasi XapaKTePUCTHKA JABUTraTe/sA NocToAHHOro Toka ([AI1T) c He3aBHCcHMMOTro
B030Y>K/[eHUs BO30Y)K/[eHHeM UMeeT BUJA:

AM
2
|
3\ 4
w

1
+2
4

BennurHa MarHUTHOTO I10JIS1 ABUI'aTe/Id IOCTOAHHOI'O TOKA 3dBUCHUT OT:




TOKa gKop4 I,

O C pBuraresns E

+TOKa BO30YKaeHus Iq

MOMEeHTa CONpPOTUB/IeHUsA M

YIJIOBOW CKOPOCTH BpalleHUs! SIKOPSL @

Ilpu yBeiMueHNH Harpy3Ku Ha Ba/ly ABHraTeJisi IOCTOAHHOT0 TOKA TOK SIKOPA:
+yBeMUUBaeTCS

0CTaeTCsl HEM3MEHHBIM

YMeHbLLIAeTCs

CHayajia yBeJMUMBaeTCs], a 3aTeM YMeHbIIIaeTCsl 0 HOMUHA/IbHOTO 3HaUeHUsI

Kakas M3 3/IeKTpUYeCcKHX BeJIMYUH [BUraTe/is MOCTOIHHOr0 TOKA 3aBHCUT OT Be/IMUMHBI
HaMnpspKeHUs, NPUK/IaJAbIBaeMoro K sSKOp MalliuHbI?

+3/[C ppurarens E

TOKa sIKops I,

YIJIOBOM CKOPOCTH Bpall|eHUsI IKOPsI @

MOMeHTa ABUraresst My

ITouemy B mepBblii MOMEHT, KOT'/la ABUraTe/Ib OCTOSIHHOI'0 TOKA ellle He yCIe/ TPOHYThCA
C MecCTa, NPH MyCcKe B IKOPe BO3HMKAET TOK, BeJIMYMHA KOTOPOro 00,/ibilie HOMHHA/IHHOT0
3Ha4YeHusa?

MaJia MOL[HOCTb ABurarens P

Be/IMK MarHUTHBIN MMOTOK @

+orcyrctByer 3/]C pnBuraresisi E

OTCYTCTBYeT MOMEHT CONPOTUB/IeHUs M

I‘pyrma MEXdHUYECKHUX XdPAKTEPUCTHUK JABHUIdTe/IA ITIOCTOAHHOI'O TOKAd HE3ABHUCHUMOI'0

B030Y>K/|eHHA M0/TyYeHa CroCO00M pery/IMpoBaHMsl YaCTOThI BPAIeHHUs C TIOMOIIBIO:
M

o

+pe3ucTopa B IKOPHOU LieNu
HarpspKeHHUs Ha sikope

TOKa BO30Y»K/IeHust
MarHUTHOT'O TIOTOKa

I'pynna MexaHHUeCKHX XapaKTepPUCTUK /BUraTe/isl IOCTOAHHOI'0 TOKA He3aBUCHMOT0
B030Y>K/[eHH M0/TyYeHa CrocofoM pery/iMpoBaHMs YaCTOThI BPAll[eHUs C MOMOIIbIO:

.

Doi Was Mo W

pe3ucTopa B IKOPHOM Lienu
+HarpsbkeHus Ha sIKope
TOKa BO30YK/IeHUs
MarHuTHOTO TIOTOKa




YKaxure XdPaKTePUCTUKY ABUI'aTe/Id MOCTOAHHOI0 TOKd HE3ABHCHUMOTI'0 BO36y>K,ZlEHI/Iﬂ
IIpHU pery/iupoBaHu CKOPOCTH U3MEHEHUEM HaIIPpAXKEeHHUSA, IIPU/I0KEHHOI'0 K HKOplO?

EctecTBeHHas
XapaKkTepucTika

5

B
r

= @ o

prrma MeXdHUYECKHUX XdPdKTE€PHUCTUK ABUTATE/IA IIOCTOAHHOI0O TOKAd HE3aBUCHUMOI'0

B030Y)K/IeHH M0/Ty4eHa CIIoCco00M pery/iMpoBaHMA YacTOThI BPALeHHUs C MOMOIIBIO:
Ma1 In M,

N (0]

Woi Wz Wos

pe3ucTopa B IKOPHOU Lienu
HarpsbKeHUs Ha sIKope
TOKa BO30Y)KAeHust
+MarHMTHOI'O I10TOKa

IIpu u3MeHeHUM MarHUTHOIO MOTOKA BCe MeXaHUYeCKHe XapaKTepPUCTHKH [IBUTaTe/Is
MOCTOSIHHOT0 TOKA He3aBHCHUMOI'0 B030Yy>K/eHUs OyAyT:

TrapasieyibHbl

repecekarbCsl B OJJHOM TOUKe

+TIepeceKaTbCsl B pa3/IMUHbIX TOUKAX

TneprieH/IMKyIspHbI APYT JPYTY

Ha >keCcTKOCTh MeXaHHYeCKHUX XapaKTePUCTHK ABUraTe sl IOCTOSHHOI0 TOKA He3aBUCUMOI0
B030Yy>K/|leHHsI KaKO# MapaMeTp He B/IUSET:

COTIPOTHBJIEHVE SIKOPHOM Lienu

t+HarnpspKeHue Ha sKope

MarHUTHBIU MOTOK

TOK 0OMOTKM BO30Y>K/eHHsI

JiBUraTe/ib NOCTOSTHHOI'0 TOKA He MOXXeT C03/iaTh BPaIaloliiiii MOMEHT MPU 0TCyTCTBHU:
MOMeHTa uHepuuu J

TOKa sKops Iy

+MarHUTHOIO NMOTOKa P 1 TOKa AKopA I,

YIJIOBOW CKOPOCTH BpallieHUs! SIKOPSL @

OrpaHuunTh Be/JIHYHMHY TOKAa SKOPA TPH TMYyCKe [JBUraTe/Jid IOCTOSIHHOTO TOKa
HE3aBHCHUMOT0 BO30Y)X/IeHHS MO)KHO:

MTyCKOM /JIBUTATe/Ist BXOJIOCTYIO

BK/TFOUEHHEM B C€Tb 0OMOTKH SIKOPsI HEBO30Y>K/IEHHOT'O IBUTATeIs

+BK/TIOUeHHEM ZI00aBOUHOTO Pe3UCTOpa B IIeMb SIKOPSI ABUTATeIst

BBe/IeHHEeM /100aBOUYHOTO Pe3UCTopa B Iielb 00MOTKU BO30YK/I€HHSI IBUTATEIS



Kak wu3MeHMTCA yrjoBasg CKOPOCTH JABHrare/ss IIOCTOAHHOI0O TOKa He3aBHCHUMOIO
B030y)X/IeHHs1 Ha X0JI0CTOM XOAYy, eC/Id B Mporecce ero padoTbl mpou3omes 00pbIB Lernu
B030Y>K/[eHUsI MAIUHBI?

He U3MEHUTCA

t+BO3pacreT

YMEHBIIUTCSA

JBUraTe/b OCTaHOBUTCA

Yro npou3oiiieT Npy yMeHbIIIeHUH BeJIMUHUHBI TOKA B 00MOTKe B030Y)XX/{eHUsI ABUraTe/Is
MOCTOSHHOT'0 TOKA C He3aBUCUMBIM B030Yyk/eHrueM npu Mc = const?

MeXaHHYecKasi XapaKTepUCTHKa [1epeMeCTUTCsl BHU3 Napasi/iesibHO camoii cebe

+yBe/IMYaTCs HaKJIOH MeXaHU4YeCKOW XapaKTePUCTHUKU U YIJI0Basi CKOPOCTH SIKOPSI ABUraTesis Ha
XOJIOCTOM XOZy

MexaHHuecKasl XapaKTepUCTHUKA OCTaeTCs HeM3MeHHON

YMEHBIINTCS )KeCTKOCTb MeXaHUUeCKOW XapakTepUCTHUKH, TIPY 5TOM YT/I0Basi CKOPOCTb SIKOPSI
JiBUTaTesIsl 0CTaeTCsl Hen3MeHHOU

JinA moslydeHHs] MCKYCCTBeHHOW MeXaHHWUYeCKOW XapaKTePHCTHKH, JieXalled HIKe H
napa’uie/ibHO eCTeCTBeHHO#, He00X0AuMo:

BBeCTH /100aBOUHBIN pe3ucTop R B LIeMb IKOPS ABUTATE IS

+YMEeHBIIUTh HalpsbKeHUe, TI0BOIUMOe K STKOPIO IBUraTeJIs

YMEHBIIUTb MarHUTHBIM MTOTOK MAllTUHbI

YBEJIMUUTH HaIpsDKeHHe, TI0[BOIUMOe K STKOPIO ABUTaTeIst

B ycTaHOBHBIIIEMCSA pe)XHMe ABHIaTe b MOCTOSHHOI0 TOKA C He3aBHCHUMBIM B030y)KAeHHeM
paboraer ipu M. - const. Kakasi Be/lMUHMHA M0OC/I€ CHIDKeHHUs MOABOAMMOr0 HaNPsDKeHUs K
SIKOPHOM 1|elli IpYMeT HOBOe 3HaueHue?

MOMEHT JiBurarens Mo

MarHuTHBIH [TOTOK ABUraTesss d

+yrJyioBasi CKOPOCTb JBUTaTe/sl @

TOKa sKop4 I,

TOKa BO30yKaeHus Ig

BHyTpeHHee cOpoTHB/IeHHE SKOPA (I';) IBUraTe/Is NOCTOSHHOI'0 TOKA OPHEeHTHPOBOYHO
MO>KHO OTIpefeIuTh 1o opmyJie (20e: I, —~HOMuHaabHbIU MoK; Uy, — HOMUHabHOe
HanpsxceHue; 1y — HoMuHaabHbtl KII/]; Py — HOMUHAAbHASL MOWHOCMB):

+7}z0,5'%'(1—m)

Uy
Thzl,S'I—'(l-FT]H)
P,
Gz0:5'_'(1—7714)

B,

B kakumx KBaj[paHTaXx IUIOCKOCTH @, M wu300pakalT »3jIeKTpoMeXxaHHYecKHe |
MexXaHU4YeCKHe XapaKTepUCTHKH /BUraTeiell IOCTOAHHOI0 TOKa B Pe)XUMaX TOPMO)KeHUs1?



=t w

-M
2-3

+2-4

3-4

1-2

B Kakux KBaJJpaHTaX IUIOCKOCTH @, M H300pakalwTcA 3j1eKTPOMeXaHHYeCcKHe |
MexaHnJecKue xapakTepuctuku [AIIT He3aBUCHMOTr0 BO30Y)XAeHHsI PAMOr0 BK/IIOUEHUs B
peXxuMe JUHAMHYECKOT0 TOPMOXXeHHA?

M

2 1

-0 w

W N =

+4

B kakux KBaJjpaHTaxX IUIOCKOCTH @, M wu300pakalTca 3j1eKTPOMeXaHHYecKHe u
MeXdHUYEeCKHE XdPAKTEPUCTUKHA ,D;HT HEé3aBHUCHUMOI'0 BO36y)KI[EHI/IH NpAMOro BK/IN4Y€HHUA B
pexuMe TOPMO’KeHH s IPOTUBOBK/IIOYeHHeM?

A M

2 1
3 4
A\ -M
1
+2
3
4

B Kakux KBajJpaHTax IUIOCKOCTH @, M wu300paxarwTcsi 3/eKTpoMeXxaHHuYyeckKue M
MexaHnuyeckne xapakrepucruku [I1T He3aBHCHMMOro Bo30y)XKAeHHs IPAMOr0 BK/IIOUEHHUS B
PeKynepaTUBHOM TOPMOXXeHUHU?

M

2 1

=0 @

-M

WN -



I[BI/II‘EITEJIB MOCTOAHHOI'0 TOKA He3aBHUCHUMOI'0 BO36y>KﬂEHI/Iﬂ, paGOTaIOH.II/[ﬁ B TOUKe «A»:
Aml

N

0]
— >

noTpe0/IsieT 3/1eKTPOIHEPTHI0 U PACXO/YeT ee TOJBKO Ha MOTepH B SKOPHOM LIeTH

OTJaeT 3JIeKTPO3HEPTHUIO B CeTh

+mpeoOpa3yeT MeXaHUUYeCKYI0 SHEpPTyi0 B 37IeKTPUYECKYH0, BBIZE/SIOL[YIOCS B BUZIe Terlia B
SIKOPHOMU 1]eTn

rotpe0/isieT 3/1IeKTPOIHEPTHI0 U3 CeTH U ITpeobpasyeT ee B MEXaHHUUECKYIO

le/l nepexoae U3 TOUKHU AB TOUKY b ABHUIraTe/1b pa60TaeT B peXXume
M

+aBUraTe/IbHOM
peKyInepaTuBHOM TOPMO3HOM
JUHAMUYeCKOro TOPMO3HOM
TOPMO3HOM IIPOTUBOBK/IFOUEHHEM

Yr10Basi CKOpocTh H/iea/IbHOr0 X0/10cToro xoAa JIIT He3aBUCHMOT0 BO30Y)K/[€eHUSI IPU
yMeHbIIIeHHH HallpsDKeHUs Ha AKope B 2 pas3a:

YBeJIMUUTCA B 2 pasa

+yMeHbIIUTCA B 2 pasa

OCTaHeTCsl HeM3MEeHHOU

YMeHbIIUTCA B 4 pasa

YrioBasi CKopocTh H/jeaibHOr0 X0/10cToro xoAa JIII'T He3aBUCHMOTr0 BO30Y)XKAeHHUs MPH
yMeHbIIIEHUH MOTOKa BO30Y)K/AeHusI B 2 pa3a:

YMeHbIIUTCA B 2 pasa

YBeJIMUUTCA B 4 pasa

+yBeJIMUUTCA B 2 pasa

OCTaHeTCs1 HeM3MeHHOU

IIpu U3MeHeHNU MarHUTHOTO MOTOKa BCe MexaHnYecKHue xapakrepuctuku [T
HE3aBHCHMOTr0 B0O30Y)X/ieHHs Oy yT:

+TIepeceKaTbCsl B Pa3/IMUHBIX TOUKAX

repecekaTbCsi B OJHOM TOUKe

napa’uiesibHbI

IIpu U3MeHeHUH MarHUTHOTO MOTOKA BCe /IEKTPOMeXaHnYecKue xapakrepucruku JIIT
HE3aBHCHMOTr0 B0O30Y)X/ieHHs Oy yT:

napa’uiesibHbI

+TiepeceKaTbCs B OJJHOM TOUKe

TiepecekaThCsl B Pa3/IMYHbIX TOUKaX

Kakum o6pa3om moxHo nepeBectu [JIIT He3aBHCHMOro BO30Y)K/[eHHA U3 TOUKU A B TOUKY
B?



VA

yBeJTMUeHUeM COTIPOTUB/IEHUS B LIENU SKOPS
yBeJIM4eHreM MOTOKa BO30yKaeHu st

+yMeHblIeHNeM HarpsbKeHus1, TIPUI0XKEeHHOTO K SKOPO
yMeHbIIIeHreM T0TOKa BO30YK/1eHUsi

IIpu paGoTe Ha XapaKTepUCTHKeE A:
|

ecmecmb

57 3 B

u=u,/2
L O=®,12
D=2,
R,=2R,

Ilpu paboTe Ha XapaKTepuCcTHKe A:
W
A

ecmecmberHas

57 3k -1

o=, /2
R =2-R
LU=u,/2
u=u,/4

IIpu paboTe Ha XapaKTepUCTHKe A



\ M
ecmecmberHas
A
r e

+R>0
U<y,
D<D,
D>,

Ji/isi onpepeieHUs1 HOMHHA/ILHOTO MOMEHTA Ha BaJly 3/IeKTPO/iBUraTe/isi ClipaBe/i/INBo
BbIPa)KeHHe:

M, =k- D -,
M, =k-D-1,
P

M, =—*
a)H
M, =P, o,

ITpu pabote JIIT He3aBHCUMOr0 BO30Y)K/IeHHS B TOUKE A CrIpaBe/|/IMBO BbIPa)KeHHE:

\&\\\A

& w
LU-E=1,R,
~U-E=1,-R,
U=1,-R,
E=1,R,

Ilpu pa6ore JIIT He3aBHcHMOro Bo30y)KeHNns B ToOUuKe B cipaBe/inBo BhIpakeHHe:

W\A
~\

[ ©




Ilpu pa6ore [JIIT He3aBHucHMOro Bo30yxaeHuns B Touke C cripaBefiyINBO BbIPa)KeHHe:

\B\W\ p

M

+pekuMe IMHaMUYeCKOT0 TOPMOXKeHUsI
reHepaTOPHOM peKrMe

JIBUTaTe/IbHOM peXXUMe

pe’kuMe TOPMOyKeHUsI TPOTUBOBK/IFOUeHHEeM

B Touke B ITIT He3aBUCHMOT0 BO30Y)X/1leHHA padoTaeT B:
Wi

8s}
g |

peXXriMe TOPMO)KeHHSI TTPOTUBOBK/TIOUeHHEM
peXkrMe TUHAMHUYECKOTO TOPMOYKEeHHST
reHepaTOPHOM PeXHMe

+/IBUTaTe/TbHOM pPeXKHMe

JIIT He3aBUCHMOTO0 BO30Y)XAeHHs, padoTaroiuii B Touke C:



| M

B y w

noTpebJIsieT 3/1IeKTPO3HEPTHI0 1 pacXo/yeT eé TOJbKO Ha TIOTepU B SIKOPHOM Lienu

+0TAaeT 3/IEKTPO3HEPT U0 B CETh;

npeobpa3yeT MeXaHUUEeCKYIO SHEPIHIO B 3JIEKTPUUECKYHO, BbIJe/IIOIIYIOCS B B/l Tellia B
SIKOPHOU L{enu

noTpebJIsieT 3/1IeKTPO3HEPrHI0 U3 CeTH U IIpeobpasyeT ee MeXaHUUEeCKYI0

Jns nepexoga AIIT u3 Touku A B TouKy B Heodoxogumo:
Y

+OTK/TIOUMTH 0OMOTKY SIKOPSI OT CeTH U 3aMKHYTh €€ Ha /[OTI0JTHUTe/IbHOe COTIPOTHBIIEHNE,
OCTaBUB 0OMOTKY BO30Y KZeHHs 110, HallpsbKeHreM

BpalIaTh SIKOPb C MIOMOIL[bI0 CTOPOHHETO IBUTATe/Isl [IOMOIL[bI0 CTOPOHHET0 IBUTATeJIsI C
YIJIOBOM CKOPOCTBIO @ > @,

BK/TFOUMTh JIOTIO/THUTE/IbHOe COTIPOTHBJIEHHE B LieTb SIKOPs, He OTK/It0uasi ero OT CeTH
OTKJTIOUUTH 0OMOTKY SIKOPSI OT CeTH U 3aMKHYTb €€ Ha JIOTIO/THUTEe/IbHOe COTIPOTHBIIEHHE,
TIOJJK/TFOUMB 0OMOTKY BO30Y>KZIEHHS K TKOPIO

Bbibepume HecKo/bKO NpasuibHbIX 8APUAHMOB U HaXCMume KHONKY «/lanee»

Ha xecTKOCTh MeXaHHUeCKHUX XapaKTepHCTUK JBUraTe /sl IOCTOSHHOI'0 TOKA
He3aBHCHMOT0 B030Y)XKieHHs BIIUSIOT:

+conpotuseHyre Lenu sakops (50 %)

HarpspKeHHe, PUI0KeHHOe K SKOPIo

+TOK 00MOTKM Bo30OyxmeHus (50 %)

K03(hdULIMeHT MoJIe3HOTO J1eHCTBUS

MOILIHOCTb [IBUTATe/Isi TOCTOSTHHOTO TOKa

TopMo)KeHHe IPOTUBOBK/IIOUEHHEM /IBUTaTe/Isl IOCTOSIHHOT0 TOKA He3aBHCHMOI'0
B030Y)K/IeHHSI OCYIIIeCTB/ISAeTCH:

+TIPUHY/IUTe/TbHBIM BpallleHHeM sIKOpsi B CTOPOHY TPOTHBOIIO/IOKHYIO HallpaB/IeHHI0
BKroueHus (50 %)

3aMbIKaHHeM SIKOps Ha ZJ00aBOYHBINM pe3ucTop

+U3MeHeHreM MO/SIPHOCTU HanpsbkeHUs Ha skope (50 %)

roJjaueii Ha SIKOpb TIepeMeHHOT0 HarpsKeHUs]

V3MeHeHHeM HarpshKeHUst

Bomnpocsl /151 3a1UTHI JTa00paTopHO# padoThI (0MPOC) MO Teme:
1. OcHoBHbIe ypaBHEHUs], XapaKTepusyoliie paboTy jABuraress mocrossHHoro Toka (I1T):
ypaBHeHHe OaslaHCa HanpspkeHuH sskopHo 1ernu, D/C sSKopsi, 3/1eKTPOMarHUTHOTO MOMEHTA.



2. BbIBOJ ypaBHeHUs] CKOPOCTHBIX U MeXaHWUYeCKUX xapakTepuctuk JAITT.

3. YpaBHeHUs U rpaUKU CKOPOCTHBIX U MeXaHW4eCcKUx xapakrepuctuk [I1T c He3aBUCMMBIM
(mapasuienibHBIM) BO30Y>KeHUEM /ISl IBUraTe/TbHOTO PeXKUMa.

4. TlocTpoeHue eCTeCTBEHHOM U NCKYCCTBEHHBIX CKOPOCTHBIX M MeXaHUYECKUX XapaKTepUCTUK
OTIT c He3aBUCUMBIM (T1apasijie/IbHbIM) BO30Y>KJ€HHEM T10 TIaCTIOPTHBIM IaHHBIM.

5. MHckyccTBeHHble CKOPOCTHBIe U MeXaHUueCKWe xapakTepuctuku [IIT ¢ He3aBUCHUMBIM
(mapassielbHBIM) BO30Y>KIeHHEM.

6. YpaBHeHUsT CKOpDOCTHBIX M MeXaHWUeCKUX xapakTepuctuk [IIT ¢ He3aBUCHMBIM
(mapasuienbHBIM) BO30Y>KJeH1eM B OTHOCUTE/IbHBIX eZIMHULaX.

7. Topmo3Hsie pexkxumbl [AT1T. Bubl TOPMO3HBIX PEKUMOB, CTIOCOOBI X OCYIL[eCTBIEHHUS.

8. Pacuer nyckoBwix corpotupienuii AI1T ¢ He3aBUCHUMBIM (TTapasiie/ibHbIM) BO30YyKIeHHEM
aHa/IMTUYeCKUM MeTO/IOM.

9. Pacuer TopMo3HbIX conpoTtuBaeHui JI1T ¢ He3aBHUCUMBIM (TTapasiie/ibHbIM) BO30y>KIeHHEM
aHa/IMTUYeCKUM MeTOZIOM.

10. Pacuetr myckoBeix [AIIT c He3aBUCUMBIM (Mapasiie/ibHbIM) BO30y>KaeHHeM rpaduyecKumM
METO/IOM.

11. Topmosubix comnportuBienuit [OIIT c He3aBUCHMBIM (TIapasijiesibHbIM) BO30YKAeHHEM
rpaduuecKiM MeTO/IOM.

12. MexaHuyeckue XapaKTepUCTUKHA TOPMO3HbBIX PEKUMOB.

13. KakoMy ypaBHeHMIO OTBeyaeT MexaHWuecKas xapakrtepuctvka [IIT He3aBucrMMoro

BO30YXK/I€HUS?

14. Yto Takoe CKOpPOCThb M/eaJTbHOro X0J0CTOro xoaa?

15. OT Kakux rmapameTpOB 3aBUCUT CKOPOCTh H/leaJIbHOT'0 X0JI0CTOTO X0/a’?

16. Kak rnepeBecTy ABUraTe/Ib B PEXKUM TOPMOXKEHUA HpOTI/IBOBKJ'II-OLIEHI/IeM?
17. Kak rnepeBeCT [ABUraTe/Ib B PeXHWM OWUHAMHWYECKOIO TOPMOXe€HHS C He3daBHUCHMbIM

BO30Yyx/]eHreM?

18. Kak mepeBecTy ABUraTe/ib B PEKUM IMHAMHUUECKOT0 TOPMOYKEHHUsI C CaMOBO30Y KIeHem?

Tabsuria 4 — Kputepuu orjeHKU c)OPMHUPOBAHHOCTH KOMIIETEHIIUMA

Kputepuu olieHMBaHNs cOPMUPOBAHHOCTY KOMITeTEHLIUK (4acTH
Kozg u KOMITETEeHLMM)
HauMeHOBaHUe Ha 6a30BOM ypOBHe Ha MOBBIIIIEHHOM YDOBHE
VH/YKaTopa COOTBETCTBYET
JOCTVDKEHUS OLIeHKe COOTBETCTBYeT OLIeHKe COOTBETCTBYeT OLleHKe
KOMITeTEeHLIUU «yI0B/IETBOPUTE/IbH «XOpOILLIO» «OTJIMYHO»
(uactu o» 50-64% ot 65-85% ot 86-100% ot
KOMITeTeHLUH) MaKCHMa/IbHOTO MaKCHMasibHOro 6asia MaKcUMasbHoro 6asnia
bania
CTyZileHT, OCHOBHOM, CTy/IeHT 110 CyILeCTBy CryzeHT npuHUMaeT
NA-Tyk1 3HaeT MaTepuaJl 1o OTBEUAET HA AKTUBHOE yuacTHe B
AHanusvpyet TemMe «[IBUTarTesb X0/le IpOoBeJleHUst
M0CTaB/IeHHbIe BOIIPOCHI o
3a/1auyVy, BbBIIe/IAS ee ITIOCTOAHHOTI'O TOKA C MPpAKTUUEeCKUX 3dHATHH,
AT, BbIZ o Teme «/IBurartenb
0a30BbIe He3aBUCUMbIM JIOTUYHO U
TIOCTOSIHHOTO TOKa C
COCTaBSIOLIE, BO30yXK/leHHeM apryMeHTHPOBaHO
OCYIIeCTBSET (OIIT HB)», ymeer He3aBHCHMbIM oTBeyYaeT Ha
aHa/IM3UpPOBaTh B030yxzaenuem (I1T MOCTaB/IeHHbIE BOMPOCHI,
JIeKOMITO3ULIUI0 o
ITOCTaBJIEHHYIO HB)», Ha xopo1em C BBICOKOH CTeNeHbI0
3a/,a4u.
I/I;[AS 3a4a4y, YPOBHe aHa/IM3UpyeT CaMOCTOATe/IbHOCTHU
-3VK-1
Paceh paccMaTpuBaTh 33724y, BbIIe/Iss ee aHaJ'II/I3I/IpyET6 3ajauy,
p BO3MOJKHbIE Ga30Bble COCTAB/ISIONHE, Bblesisisl ee Oa30Bble
BO3MOJXXHbIE BapHaHTHI ee COCTaBJISIOLMeE,
paccmaTpuBaeT
BapHaHTHI pelleHus pelleHus, OCYILIeCTBJISIET
3a/1au, OIleHHBas oTpesieNsTh BO3MOJHBIE BAPUAHTEL | qeg ommosuImio 3aa4uH,
O’KHJlaeMble pellIeHNd 3a/ja4H, paccMaTpUBaeT




WX JOCTOWHCTBA U pe3y/IbTaThbl OlLleHHBast UX BO3MO)KHbI€ BAPUAHTEI
HeJIOCTaTKU. pereHns JIOCTOMHCTBA 1 peleHus 3aiavuu,
W-1yka BbIJIe/IEHHBIX 33/]aY, HeJOCTaTKH, OLIeHUBAas UX

dopMyHpYeT B TIPOEKTUPOBATh (bOpMy/IHPYeT B pamMKax JIOCTOWHCTBA U
paMKax perierue MOCTaB/IEHHOM 11eJTH HeAoCTaTIH,
N KOHKPETHOM 3a7lauu hopMyHMpyeT B paMKax
TIOCTaB/IeHHOM 1[eJTN MPOEKTa, pellarh MIPOEeKTa COBOKYITHOCTh TOCTAB/ICHHOH T[eTH
1poeKTa KOHKpeTHbIe 3aziaun | B3aMMOCBA3AHHbIX 34/1aY, | rpoeKkTa COBOKYITHOCTh
COBOKYITHOCTb MpOeKTa 3a NPOEKTUPYET PEIIEHNE | B3aMMOCBSA3aHHBIX 3a7ay4,
B3aMMOCBSI3aHHBIX yCTaHOBJIEHHOE KOHKPETHOM 3a7lauu 00ecreurBaroIUX ee
3a/ia4, Bpem: MpoeKTa, BbIOHpast JIOCTH)KEeHMe,
00ecreurBaroIUX OTITUMAJTbHBIN CI10Co0 ee | ONPEAE/IAET OKUJAEMBbIE
ee JOCTHXeHHe. peLleHys, pelaeTr PE3y/IbTAThI PEILECHIS
Onpenensier KOHKDETHbIE 3a7lau BBIAETEHHDIX 3a/iad,
TIPOEKTUPYET pellieHne
O’Ku/laeMbie MIPOEKTa 3asiB/IEHHOTO o
KOHKPETHOMU 3a7iauu
pe3y/IbTaThl KauecTBa M 3a NpOeKTa, BhIGUpast
peleHus YCTaHOBJ/IEHHOE BPEMA | orrryMasIbHBIN CI0Co0 ee
BbI/Ie/IEHHBIX 3a/1ay. pelleHus, UCXO/Is U3
N-2yxk-2 JeUCTBYIOIIUX MTPABOBBIX
[TpoekTupyet HOPM UM UMEFOIIUXCS
pelieHue

KOHKDeTHOM 3a/lauu
TIPOeKTa, BbIOMpast
ONTUMAJTbHBIN
croco0 ee pereHus,
WCXOJs U3
JeNCTBYIOLLX
TPaBOBbIX HOPM U
VMEeOILHXCS
pecypcoB u
OrpaHUYeHUH.
I/I,Z[-?)y[(_z Permraer
KOHKDeTHbIe 3a/lauM
TpOeKTa
3as1BJIEHHOT O
KauecTBa U 3a
yCTaHOBJIEHHOE
BpeMsl.

pecypcoB 1
orpaHUueHuH, pellaeT
KOHKPeTHbIe 3aZlaui
MpOeKTa 3asiB/IeHHOT0
KayecTBa U 3a
yCTaHOBJIEHHOE BpeMsi

Tema Ne 3 ACHHXPOHHBIU 3/1eKTPO/BUraTe/ib
Bbibepume 00uH npasu/ibHbIll 6APUAHM U HAXCMUMe KHONKY «/lanee»

Kakas U3 KpUBBIX fABJ/ISIETCSI MEXaHMYeCKOH XapaKTepUCTHUKOI aCHHXPOHHOI'0 ABUraTess?




Kakasi u3 0TMeueHHBIX TOUeK Ha MeXaHNUeCKOMN XapaKTepPUCTUKe aCHHXPOHHOI0
ABUraTe/is1 COOTBETCTBYeT CHHXPOHHOM YI/10BOM CKOPOCTH BpallleHus poTopa?

Kakas u3 oTMeueHHBIX TOUeK Ha MeXaHU4eCKOHM XapaKTepHCTUKe aCHHXPOHHOI'0
ABHrarte/isi COOTBETCTBYeT MOMEHTY IyCKOBOMY?

A

Kakas U3 0TMeueHHBIX TOUEeK Ha MeXaHHUeCKOoH XdPAKTEPUCTHKE dCUHXPOHHOI'0
ABHUIdTe/Id COOTBETCTBYET MOMEHTY MI/IHI/IMaJIbHOMY?

Kakas U3 0TMeueHHBIX TOUeK Ha MeXaHHUYeCKOH XdpPdKTepUCTHKE aCHHXPOHHOI'0
ABUTrATE/IA COOTBETCTBYET MOMEHTY KPDUTHUYECKOMY (MaKCI/IMaJIbHOMy)?




Kakas MIPpUMEPHO U3 0OTMEUYEHHBIX TOUYEK Had MeXaHHUYeCKOH XdpPAKTEePUCTHKE

ACHHXPOHHOI'0 ABUraTe/Id COOTBETCTBYET MOMEHTY HOMI/IHaJIbHOMY?
M

B
A

b

A\l ©

k:;tﬂbj>

MexaHuuecKas XdPAKTEPUCTHKA dACUMHXPOHHOI'O BUIr'aTe/IA IIPU JUHAMHAYE€CKOM

TOPMOXX€HHUH BBITVIAAUT:
4

LN
B A5

)

3

r

Ji7isi nepeBo/ja aCHHXPOHHOI0 3/1eKTPO/BUraTe /sl B reHepaTOPHbIN pPe)XHM MapasijieabHo C
CeTbI0 He00X0/JUMO:

+4yTOOBI CKOPOCTb BpallleHUsT pOTOpa TMpeBbICKMJIAa CHHXPOHHYHK 4YaCTOTy BpallleHus
371eKTPOMAarHUTHOTO T0JIst

OCYIIeCTBUTh PeBepC 3/1eKTPOJBUraTe/s

CO3/1aTh JOMOJIHUTE/bHYI0 Harpy3Ky Ha Bany

YBEJIMUYUTDb HarpspKeHWe TMUTaHus 371eKTPoABUraTess

Pe)xum TOpMO>KeHHs1, 00yC/I0B/IEHHBIN 110/ja4eill TOCTOSHHOr0 TOKA Ha CTaTOPHYI0 00MOTKY
aCMHXPOHHOIO /iBUraTe/isl, Ha3bIBaeTCA:

reHepaTOpHbIM

+IMHaMUUEeCKUM

TIPOTUBOBK/IFOUEHHUS

peKyrnepaTUBHBIM

le/l paGOTe dCHUHXPOHHOI'0O ABUI'aTe/id B PEKUME€ TOPMOXX€eHHUA C OT,Z[a‘{Eﬁ JHEPrum B CeTb
CKOJIb)XKeHHue J0/DKHO ObITh:

S>1

0<S<1

+5<0

S=0.

ACHMHXpPOHHBIA [BUraTe/jlb C KOPOTKO3aMKHYTBIM POTOPOM B [BUraTe/IbHOM peXume
NMPsIMOro BK/IIOYeHHUs1 paboTaeT B Uana3oHe H3MeHEeHHsl CKOJIb)KeHHUS:
ot 0 o 2



+otr 1100
or-17000
or-1mo01

le/l nmoaaye Ha CTaTOp 3aT0pM0)KEHHOr0 ABHUIraTe/ i Haﬂpﬂ)KEHHﬂ qaCTOTOﬁ f1 YdcCcToTad TOKA
potopa f2 dyaer

f2> fi

+2=f1

f2=2fi

f2 <fi

Kpurnueckoe CKoJIbXeHHe Sy aCHHXPOHHOTO ABUTaTe/Is:

3aBUCUT OT HaTIPSDKEHUSI CETH

TIPOTOPIIMOHA/ILHO KBaJpaTy YaCTOThI CETH fi

+006paTHO TIPOIOPI[MOHAIBEHO YaCTOTE CETH [

TIPOTOPIIMOHA/ILHO UHAYKTUBHOMY COTIDOTHBJ/IEHHIO CTaTOpa J[BUTATEJIS

YKaxxurte BepHYI0 (hopMyJ1y AJ/IsI ONpe/ie/IeHUsA CHHXPOHHOH YIJ/IOBOH CKOPOCTH
ACHHXPOHHOTO ABUTaTes (TAe: o — CHHXPOHHAs YI/10Basi CKOPOCTh; pn — Mapbl TTOHOCOB
JBUTaTessl; f; — 4acToTa TOKa CeTH):

60p,

C()O =
fi

+CL)0 = 27;—f1

2nf;
“o =60

60f;
@o = 2

OHPEJI[EJII/ITB CUHXPOHHYK YdCTOTY BpPAIll€HUA dCHHXPOHHOI'0 ABUIraTe /sl C NaClIOPTHbIMUA

AaHHbIMU: f1 = 50 I'y, n, = 1420 06/MuH.
n; = 1450 06/mMuH.
n; = 1475 o6/mMuH.

+n; = 1500 06/MuH.
n; = 3000 06/mMuH.

OmnpejeMTh YMC/IO AP MOJIIOCOB ACHHXPOHHOTO JABUraTe/Isl C MacCNOPTHBIMHU JaHHBIMH: fi
=50 'y, n, = 920 06/MuH.

pn=1

pn=4

+pn=3

pn=2

le/l YdCTOTHOM pery/iupoBdHuun yrﬂonoﬁ CKOPOCTH ACHHXPOHHOI'0 BUI'aTe/Id HGOGXOJH/IMO
C U3MEeHeHHuemM:

YdCTOTBI TOKd U3MEHATbH MOMEHT HAI'PY3KKU

HaIIpsKeHWs U3MEHATb MOMEHT HAI'DY3KHU

YdCTOTBI TOKa U3MEHATH MOMEHT MHEPLIUH

+4aCTOThI TOKA U3MEHATH HAIIPsSDKEHHWE Ha CTaTope

ITycKoBoe CKO/Ib)KeHHe aCHHXPOHHOT'0 /IBUTaTe/isi S;7 PpaBHO:
+1

2

0



0,5

MomeHT, pa3BuBaeMblii AJl, MponopijHoHa/ieH HanpsoKeHUsl MUTaHMs:
IIpsimo

+KBagpaTtruHo

Ky6uuno

MexaHuuecKas XdpPAKTEePUCTHKA CHHXPOHHOI'0 3/IEKTPO/JABUI'dTE/I1 UMeET BU/:

AM

C Kako¥ 11e/1bI0 ACHHXPOHHBIHN ABUraTe b ¢ (ha3HbIM POTOPOM CHA0)KAaKT KOHTAKTHBIMH
KOJ/IbLIaMM Y IIeTKamMu?

+1/11 COeJMHeHUs1 pOTOpa C PeryJIMPOBOYHBIM PEOCTaTOM

JJ/1s1 COeJMHEeHHUS CTaTopa C PeryJMpoBOUYHBIM PeOCTaTOM

JIJIs IOAK/TFOUeHMST IBUTraTesisl K CeTH

BbILLIE[IEPEUUC/IEHHbIe

HeT MPaBU/ILHOIO OTBETa

Yemy paBeH KII/| acHHXpOHHOI0 JBUraTe/isi, pA00TaIEro B pe)XuMe X0/JI0CTOro Xo/a?
+0

90%

80%

70%

60%

IIpu pabote A/l B pexxMe peKynepaTUBHOTO0 TOPMO)KEHHS /I CKOJIb)KeHHUsI CTIPaBe/I/TUBO
COOTHOIIIEHHe:

S>1

+5<0

0<S<1
S=0

MoxeT /11 KpUTHYECKOe CKO/Ib)KeHue A/l uMeTh 3HauyeHHe, [IpeBbllIaLee eJHHALY?
[ia, Tipy cHwxeHuu U

He MOXeT

+71a, TIPU BK/IFOYEHUH [OTIO/IHUTEe/IbBHOIO COIPOTUB/IEHUS B Liellb pOTOpa

[ia, TIPYA BK/IFOUEHUY JOTIO/THUTEIBHOIO COIIPOTUB/IEHU B Liellb CTaTopa



M
Ilpu mycke A/l c MOMEHTOM CONPOTHB/IEHUS] HA Bally = € NMPOUCXOAMT ero pa3bder /0
CKOpOCTH:

A
| Mc
| | I
W7 w2
=0,
=,
+ = 0
®=0,
B Touke A A]l paGoTaer B:
M
w
A v

peXrMe JMHAMUUeCKOT0 TOPMOKeHUsT
pPe>KHMe TOPMO>KeHHs TIPOTHBOBK/TIOUEHHEM
pe>XriMe TeHepaTOPHOI'0 TOPMOXKEeHHSI
+IBUTaTeTbHOM PeKruMe

B Touke B A/] pabotaer B:
| M

A 7

pexxruMe JMHAMUUYeCKOro TOPMO>KEHHUA
peXXrMe reHepdTopHOro TOpMOXXeHUA
ABUT'aTe€/IbHOM peXume

+pexxrMe TOPMOKEHMS TIPOTHBOBK/IIOYEHUEM

Pabore TpexdazHoro A/l B 04HO()a3HOM pe)XXHMe COOTBeTCTBYeT MeXaHHJecKas
XapaKTepUCTHUKa:



m O\

MexaHnyecKasi XapaKTepUCTHKA «a» AJl COOTBEeTCTBYET ero padore B:
I

N g

e

pexXuMe TOPMOXKeHUs1 TIPOTUBOBK/TIOUEHHEM
+pekuMe IMHAMUYeCKOT0 TOPMOXKeHUsI
pexXxuMe TOPMOXKeHUsI C peKyrepaLyen
JIBUTaTe/IbHOM peXXUMe

Jinisi yBelMueHNsl MaKCUMaJIbHOT0 (KpUTHUYECKOro) MoMeHTa A/l B pexxume
AUHAMHMYECKOT0 TOPMO)KEeHUSI HE00X0AMMO:

YMEHBLINUTb COMPOTHB/IEHHE POTOPHOU LieNu

YBeJTMUUTh COTIPOTUB/IEHUE POTOPHOM 1ieMu

YMEHBLIWTb NTOCTOSIHHBIN TOK B LIeMH CTaTopa

+yBeTMUUTh MOCTOSIHHBIN TOK B 1]eTK CTaTopa

MexaHnuecKas XdPaAKTEePUCTHKA A,Z[ 1 MoxeT GLITB MHo/iydeHad Inpyu U3MEeHEHUHU:
M
M( 7

ecm




Mexannueckasi xapakTepuctuka AJl 1 MoxeT ObITh Mo/TydeHa MPU U3MEHEHHH:
\

ecm

+R

R,
fuU

Mexanuueckas xapakrepuctuka AJl 1 MoxkeT ObITH Mo/TydyeHa MPU U3MEeHeHUH

M

ecm

Sh

U
R1
RZ

+fuU

Mexannueckasi xapakrepucruka AJl 1 MokeT ObITh MojiydeHa IPH U3MEHEHHH:

|

ecm

e

Xy + X,

MexaHnyecKue XapaKTepucTHKU A/l IpH 4aCTOTHOM pery/IMpoOBaHHU CKOPOCTH
COOTBETCTBYIOT 3aKOHY U3MEHEHH s HanpPsHKeHH:



ecm

w
! = const
+ f
)
? = ConSt
= const

u
\/?
f =varia U = const

Ilpu NoCTOSAHHOM MOIIJHOCTH CONPOTHUBJ/IEHUs Ha Basly A/l 0CHOBHOM 3aK0H NIpH
YacTOTHOM peryJIMpoBaHHU CKOPOCTH UMeeT BH/:

= const

<~

> = const

—h

i =const
A
f ~varia U = const

MexaHuuecKHe XdPaAaKTePUCTHKH Aﬂ IpHA 4YdCTOTHOM pPeEry/jimpoBaHuH CKOPOCTHU
COOTBETCTBYHOT 3dKOHY U3ME€HEHUSA HAIIPSOKEHUA:

\ M
ecm
e
(0]
! = const
f
U
? = const
U =const
f

—|—T
f

=varia U =const



Ilpu NoCTOAHHOM MOMEHTe CONPOTHUBJ/IeHUs Ha Bajly A/l 0CHOBHOM 3aKO0H IPH YaCTOTHOM
pery/JiMpoBaHUM CKOPOCTH MMeeT BUJ:

! = const

<™

7 = const

—h

U
—— =const

, f
f =varia U =const

MexaHnuyeckye XxapakTepucTuk A/l Npy 4aCTOTHOM pery/iMpoBaHUM CKOPOCTH
COOTBETCTBYHT 3aKOHY M3MeHEeHH s HallPsDKeHUs:

\M
ecm
o
Y _ const
f
U
— =const
f
+
U
—— =const

\/?

f =varia U =const

IIpu BeHTU/IATOPHOM MOMEHTe CONPOTUB/IeHUs Ha Basy AJl 0CHOBHOM 3aKOH MpH
YaCTOTHOM pery/JiJMpOBaHMH CKOPOCTH UMeeT BU/:

U
— =const
f
U
—- =const
f 2
+

= const

e

f =varia U =const

Jinisi onpepeneHys BeJIMUMHBI HOMUHA/IBHOTO CONPOTHUBJ/IeHNus (pa3bl poropa A/l
CIIpaBe/i/TUBO BbIPa)KeHHe:

RZH = E2K

\/§.|2H
_ E2K.SH

RZH_
+ \/§.I2H



Bbibepume HeCKobKO NpasuibHbIX 6APUAHMOB U HAXCMUMe KHONKY «/laneex»

CUHXPOHHAs yI/I0OBasi CKOPOCTh aCHHXPOHHOTO JBUTaTe sl 3aBHCHUT OT:
+umca nap nosocoB (50%)

HaTIPSDKeHUS

+yacToThl TOKa cetu (50%)

MarHUTHOTO TIOTOKa

EcTrecTBeHHass MexaHHuYeCcKas XapaKTepHMCTHKA aCHMHXPOHHOIO 3/IeKTPO/JBHUraress
XapaKTepu3yeTcsi HOMUHA/IbHBIMH IapaMeTpaMH CeTH:

C JIOTIO/IHATE/IbHBIMY Pe31CTOpPaMy B CTaTOPHOM Lienu

C JIONIOJIHUTE/IbHBIMU Pe31CTOpaMu B POTOPHOU L{enu

+0e3 OTO/THUTE/TLHBIX COMPOTUBJ/IEHHH B cTaTOpHOM meru (50%)

+0e3 JOTI0THUTEBHBIX COTIPOTHB/IEHHH B poTOpHOH 1iernu (50%)

HeHOpMaJ/lbHOe BKJ/IIOUeHHe JIBUraTesis

JI/isi MOCTPOeHHs MeXaHNUeCKOH XapaKTePUCTUKH aCHHXPOHHOT'0 ABUraTe/Isl
HCIOJIb3YOTCS:

+KaTasiokHbIe JaHHbIe (50%)

MeTO/| TpexX KacaTeJbHbIX

+dopmyna Knocca (50%)

MeTo/, Jisiepa

ypaBHeHust Kupxroda

PerympoBaHue 4acTOThI BpallieHUsi aCHHXPOHHOTI'0 /IBUTraTe/Is1 0CyIeCTB/ISIeTCS:
+U3MeHeHreM YacToThl MUTarolero Toka (33,3%)

TO/IBKO IIIYHTHPOBaHUEM SIKOPSI

+13MeHeHreM YKc/Ia rap mosrocoB (33,3%)

+C TIOMOLLIbIO Pery/JMpOBOYHBIX pe3ucTopoB B potope(33,3%)

V3MeHeHWeM Yepe/0OBaHus ABYX (a3 HampspKeHus1, MATAroIIero 0OMOTKy cTaTopa

Bomnpocs! Asis 3amyThI 1ad0paTopHOil padoTsl (ompoc) mo Teme:
1. TlacnoptHble AaHHbIe 3-(a3HbIX ACHHXPOHHBIX 3/1eKTPO/BUraTesei.
2. Cxema 3ameleHusi 3-(pa3HOrO aCHMHXPOHHOIO 3jeKTpojBurarens. I[lapameTpel CxeMbl
3aMelL|eHusl.
3. BbIBoj MexaHWYecKOl XapakTepUCTHKU 3-(a3HOro aCMHXPOHHOTO 3/eKTpOoJBUraress B
rapaMeTpuueckou opme.
4. Tlpeobpa3oBaHue ypaBHEHHs MeXaHHUECKOW XapaKTepPUCTHKH aCUHXPOHHOTO JBUTATesIs B
napameTpuueckoi Gopme K popmysne Knocca.
5. AHanu3 MexaHUuecKol XxapakTepuCTUKU 3-(pa3HOr0 aCUHXPOHHOIO JiBUraTe/Isl.
6. KparHOCTM IyCKOBOrO, MakKCUMaJbHOIO M MHWHUMAaJBHOIO MOMeHTOB. OrmpejeneHue
KPUTHUYECKOI'0 CKOJIbKEeHHS.
7. TlocTpoeHue ecTeCTBEHHOM MeXaHUUYeCKOM XapaKTepUCTUKU 3-(ha3HOr0 aCMHXPOHHOI'O
JBUTaTe/Is 110 MacIIOPTHBIM U KaTaJI0XKHBIM JIaHHbBIM.
8. HUckyccTBeHHbIe MexaHWuYecKue XapaKTepUCTUKU 3-¢asHoro aCMHXPOHHOI'O
37IeKTPO/JiBUraTe/Isl IIPU U3MEHeHUU HallpsDKeHUs.



9. MHckyccTrBeHHBIE MexaHuyecKue XapaKTepUCTUKU 3-thazHoro aCMHXPOHHOI'0
3/IeKTPOJBUTaTeJIsI TPY U3MEeHEHNH aKTUBHOTO COTIPOTHB/IEHHSI B 0OMOTKaxX CTaTopa.

10. MckyccTBeHHbIE MexaHHuvecKue XapaKTepUCTUKHU 3-tbazHoro aCMHXPOHHOI'0
3/IeKTPOJBUraTe/IsI IPY U3MEHEHWH YacCTOThI TOKA M aKTUBHOTO COMPOTHUBIIEHUS B LIETI 0OMOTKH
poropa.

11. MckyccTBeHHbIE MeXaHu4yecKue XapaKTepUCTHUKU 3-¢asHoro aCUHXPOHHOI'0
3JIeKTPOZABUTraTe/sl TPU W3MEHEeHWM YacTOThl TOKA M HarpspkeHWss Ha OOMOTKe craTopa.
XapakrepucTtuku ripu U/f = const.

12. TlocTpoeHre UCKYCCTBEHHBIX pPEOCTaTHbIX MeXaHWUeCKUX XapaKTepUCTUK 3-(a3Horo
AaCUHXPOHHOT0 3J1eKTpo/iBUrarens C (a3HbIM poTopoM. IlapameTpsbl, onpejessitolie BeTMUMHY
KPUTHUYECKOI'O CKOJIb)KEHUS.

13. 3aBUCMMOCTb KpPWUTHUECKOTO MOMeHTa 3-(a3HOro acCHUHXPOHHOI'O 3/eKTpOJBUraTess OT
HarpsbKeHUsl ¥ 4aCTOThI [IUTAKOLEero TOKa.

14. Topmo3Hbie pexxuMbl 3-a3Hbix AJl. CriocoObI mosyueHusi, 06/1acTh IPUMEHEHUSI.

15. Pacuet nyckoBbIX cOnpoTHBaeHuH 3-¢pasHbix A/l

16. PacueT TOpMO3HbIX cONpoTUB/IeHUH 3-(a3Hbix A/l

17. C kakoill 1ie/bl0 aCMHXPOHHBIN JBUTaTebh C (Pa3HBIM POTOPOM CHA0XKalT KOHTAKTHBIMHU
KOJIbLJaMH U LI|eTKaMu?

18. K KakoMy WCTOYHMKY 3/IeKTPUUeCKOU
CUHXPOHHOI'O BUraress?

19. CriocobbI yMeHbIIIeHUsT TTYCKOBBIX TOKOB 3-(ha3Hbix A/l € K.3. POTOPOM.

20. MexaHuuecKre XapakTepucTuku 1-dasHbix AJ] 6e3 myckoBoit oOMoTKu. Ilysnbcupyroiiee
MarHutHoe nose 1-¢gasHoro A/l, Kak CymMMa BpalllatoIIUXCsl TTOJei.

21. Ha3HaueHHWe MycKOBOW OOMOTKM U ee POJib B CO3[aHWHU ITyCKOBOTO MOMeHTa B 1-ha3HOM
JiBUTarese.

22. PeocTaTHble U KOH/IeHCAaTOPHbIe CxeMbl IycKa B 1-haznom A/l.

23. Wcnonb3oBanue 3-¢asubix A/l B 1-pasHoOM pexume.

24. MexaHuueckre XapaKTepUCTHMKWA IyCcKa M YIVIOBasl XapaKTepUCTUKAa CHUHXPOHHOIO
371eKTPO/IBUraTe/Isl.

JHEPruM TOJK/II0UaeTcss 0OMOTKa craTopa

Tabmumua 5 — Kputepuu orjeHKr chOpMUPOBAHHOCTH KOMIIETEHI[UM

Kpurtepuu otieHuBaHUs ChOPMUPOBAHHOCTH KOMITeTEHIIUK (YacTH
Kozg u KOMITETEeHLMM)
HavMeHOBaHUe Ha 6a30BOM YpOBHe Ha TMOBBIIIIEHHOM YPOBHE
WHAWKATOpa COOTBETCTBYET
JOCTYDKEHUST OLIeHKe COOTBETCTBYET OL|eHKe COOTBETCTBYET OL[eHKe
KOMIIeTEeHIUU «yIOBJIETBOPUTE/THH «XOPOIIIO» «OTJTAYHO»
(uactu o» 50-64% ot 65-85% ot 86-100% ot
KOMTIIETEHI[1H) MaKCHUMaJIbHOT'O MaKCuMasibHOro 6asia MaKcUMasbHoro 6asnia
bania
NA-1yk Cryzent, ocHoBHOM, | CTyJeHT Mo CyLjecTBy Cry/ieHT IpUHUMaeT
AnHanusupyer 3HaeT MaTepuaJl 1o OTBeYaeT Ha aKTHUBHOE YYacTHe B
3ajjauy, BbiJesiss ee Teme . MOCTaB/IEHHbIE BOTIPOCHI XO/i€ IpOBe/IeHNA
6a30BLEIe «ACUHXPOHHBIN 10 TeMe «ACHHXPOHHBI | TMPAKTHUECKUX 3aHSTH,
coctapsoie, | VIEKTPOABUIATENDY, | 5pexTponBUraTens», Ha JIOTMAHO 1
yMeeT apryMeHTUPOBaHHO
OCYI[eCTBJISIET XOPOIIIeEM YPOBHE
JeKOMIIO3HULIHIO AHansHpOBaTH aHaJIM3upyeT 3a/jauy OTBEHACT Ha
TIOCTaB/IEHHYIO ’ MOCTaBJIeHHbIE BOMPOCHI,
3ajlauu. 3azauy, BbIZIesIsis ee Oa30BbIe ¢ BBICOKOH CTEIEHBI0
NJ-3yk-1 paccMaTpHBaTh COCTaB/ISIIOLIINe, CaMOCTOATe/TbHOCTH
PaccmarpuBaeT BO3MOJKHbIE paccMaTpuBaeT aHa/M3MpYeT 3ajauy,
BO3MO)KHbIE BapUaHTHI ee BO3MOKHbIE BAPUAHTEI BbI/lesisisl ee Oa30BbIe
BAPUAHTHI pelleHus peLeHus, peleHus 3aauH, cocras/iromue,




3a/jauy, OUeHHBasd OIIpe/leJIATh Ol[eHUBas UX OCYLL[eCTBJIsIeT
WX IOCTOMHCTBA U OXXH/laeMble JIOCTOUHCTBA U AE€KOMITO3ULIMIO 3a/lauH,
He/I0CTaTKH. pe3y/bTaThbl He/JI0CTaTKH, paccmMaTpUBaeT
WJT-1ykeo pelieHus (bopMy/HpyeT B pamMKax BO3MOYKHbIE BapHUAHTHI
DODMYIIDVET B BbIJleJIeHHbIX 3a/ia4, OCTAB/ICHHOMN LIe/H pelleHus 3a/jauu,
PMyJpY MPOEKTHUPOBATh 1 OLIeHUBast UX
pamKax petlierye MPOEeKTa COBOKYITHOCTh JIOCTOMHCTBA 1
TIOCTaB/IEHHOMN Lie/ | gopkpeTHOl 3aaui | B3AMMOCBSI3aHHBIX 3a/ay, HEJOCTATKH,
IIpOeKTa IpOeKTa, pellarhb IIPOEKTHPYET pelieHne (dhopMynupyeT B paMKax
COBOKYITHOCTh KOHKDeTHbIe 3a/lauu KOHKDEeTHOU 3a/lauu MOCTaB/IEHHOM L@/
B3alIMOCBSA3aHHBIX TIPOEKTA 3a MpoeKTa, BbIOHpast IIPOEKTa COBOKYITHOCTb
3ajiay, YCTaHOBJ/IEHHO€ ONTUMATLHBLIN crioco0 ee | B3aMMOCBA3aHHBIX 3a/ady,
o06ecreunBaroLImx BpEMs peLleHys, pelaeTr obecrieunBaroIMX ee
ee JIOCTHKEHHe. KOHKpeTHBIe 3a/lauK AOCTIDKEHHE,
onpejie/nsieT OXKUjaeMble
Ornpegensiet MpOeKTa 3asiBJIEHHOI0
pe3y/bTaThl PelleHUs]
0XKUlaeMble KauecTBa U 3a BBI/Ie/IeHHBIX 3a/1aY,
pelIeHn:A KOHKPEeTHOU 3a/jauu
BbIJle/IeHHBIX 3a/ay. MpPOeKTa, BbIOUpast
N-2yk-2 ONTHUMAaJILHBINA CII0C00 ee
HpoeKTpreT penieHud, UCXoas U3
peLeHue JIeACTBYIOLLIUX NTPaBOBBIX

KOHKDETHOM 3a/Iauu
MpoeKTa, BeIOHpast

HOPM Y UMEIIUXCS
pecypcoB 1
OrpaHUYeHUH, pelliaeT

OITUMa/IbHBIN KOHKPeTHBbIe 33/1aur
crocob ee pemleHys, TpOEeKTa 3asiBJIEHHOI0
VCXOZS U3 KauecTBa U 3a

JeNCTBYIOLLIX yCTaHOBJIEHHOE BpeMsI
TIPABOBBIX HOPM U
HMMEIOLUXCS
pecypcoB 1
OrpaHUYeHU M.

N/I-3yk-» Peraer
KOHKDeTHbIe 3a/Iauu
TpoeKTa
3as1BJIEHHOTO
KayecTBa U 3a
yCTaHOBJIEHHOE
BpeMmsl.

Tema Ne 4 Pacuet ¥ BbI0OOP HOMHHA/IbHOH MOII{HOCTH 3/IEKTPO/ABUIaTe/ el

Bonpocsl A 3amuThI 1abopaTopHO¥ padoThl (0MPOC) Mo Teme:

25. TNacriopTHbIe faHHbIe 3-(ha3HbIX aCUHXPOHHBIX 3/1eKTPO/IBUTraTeseu.

26. Cxema 3amelljeHusi 3-(pa3HOTO ACUHXPOHHOTO 3yieKTpojBuraresns. [lapameTpbl CXeMbl
3aMeleHus.

27. BbIBoj MexaHMUeCKOM XapaKTepuCTHKH 3-(a3HOr0 aCHMHXPOHHOIO 3/1eKTPOJBUTATeNsl B
rapaMeTpruyeckoii popme.

28. TIpeobpa3oBaHre ypaBHEHHUs MeXaHWUeCKOM XapaKTepUCTUKU aCMHXPOHHOTO JBUTaTesis B
napametpuydeckoii opme K hopmyse Kiocca.

29. AHanu3 MexaHUUeCcKOM XapaKTepHUCTHKU 3-(a3HOro aCHHXPOHHOIO JBUTaTessl.

30. KpaTtHOCTM IyCKOBOrO, MaKCUMaJbHOIO M MHWHUMAJIbHOIO MOMeHTOB. OrmpeseseHve
KPUTHUYECKOI'0 CKOJIbKEeHHS.



31. TlocTpoeHWe ecTeCTBEHHONW MeXaHUUeCKOW XapaKTepUCTUKK 3-(a3HOr0 aCMHXPOHHOTO
JIBUTATEJIS TI0 TIaCTTIOPTHBIM M KaTa/IOXKHbBIM JJAaHHBIM.

32. VcKyCcCTBEHHbIE MeXaHUu4ecKue XapaKTepUCTUKHU 3-(hasHoro aCHUHXPOHHOIO
371eKTPO/IBUTATe/Isl IPU U3MEHEHUU HarlpsDKeHUs.

33. McKyccTBeHHbIe MeXaHu4yecKue XapaKTepUCTUKHU 3-(hasHoro aCHUHXPOHHOI0
3JIEKTPOZIBUTATe/Is P U3MEHEHUH aKTHBHOTO COTIPOTHB/IEHUS] B 0OMOTKaxX cTaTopa.

34. VIcKycCTBeHHbIe MexaHUuecKre XapaKTepUCTUKHU 3-tbazHoro aCMHXPOHHOTO

3/IeKTPOJBUTraTeIsI IPY U3MEHEeHWH YacCTOThI TOKA U aKTUBHOT'O COTIPOTHBJIEHUS B LIETI 0OMOTKH
poropa.

35. HckyccTBeHHbIe MeXaHu4yecKue XapaKTepUCTHUKU 3-¢asHoro aCUHXPOHHOI'0
3/IeKTPOZABUraTessi TPM W3MEHEeHWM 4YacTOThI TOKa M HamlpsbkeHHWss Ha OOMOTKe cTaTopa.
XapakrepucTtuku rpu U/f = const.

36. [TocTpoeHre UCKYCCTBEHHBIX PeOCTaTHbIX MeXaHWUYeCKUX XapaKTepUCTUK 3-(a3HOro
ACMHXPOHHOTO 3JIeKTpo/iBUraresns C ¢a3HbIM poTopoM. [lapameTpsbl, omnpejesisitoiie BeTMUuuHY
KPUTHUYECKOT'O CKOJIb)KEHHS.

37. 3aBUCHMMOCTb KPUTHYECKOrO MOMeHTa 3-()a3HOTO aCMHXPOHHOIO 3/IeKTPOZBUraTessi OT
HarpsbKeHUsl ¥ 4aCTOThI MUTAKOLEro TOKa.

38. Topmo3Hble pexkumbl 3-tha3Hbix Al. CriocoObl momydyeHusi, 00/1acTb TPUMEHEHUSI.

39. PacueT nmycKOBbIX CONPOTUBIeHUH 3-(Pa3Hbix A/l

40. PacyeT TOPMO3HBIX CONpOTHBIeHUN 3-(ha3Hbix A/l.

41. C Kako¥ LIe/IbI0 aCUHXPOHHBIA JBUTaTe/b C (ha3HBIM POTOPOM CHAbKarOT KOHTAaKTHBIMH
KOJIbLJaMH U LI|eTKaMu?

42. K KakoMy WCTOUHHKY 3JIeKTPUUYECKON JHeprud IoAK/IoYaeTcsi 0OMOTKa craropa
CUHXPOHHOIO IBUraress?

43. Cnoco6bl yMeHbIIIeHUS IMyCKOBbIX TOKOB 3-(ha3HbIX A/l C K.3. POTOPOM.

44. MexaHuyeckue xapakTepucTtuku 1-¢a3Hbix AJ] 6e3 myckoBoit o6moTKu. [lynbcupyroiiee
MarHutHoe nose 1-¢gasHoro A/l, Kak CymMMa BpallaroIIUXCsl TOJei.

45. Ha3HaueHue MYCKOBOW OOMOTKU W ee poJib B CO3/JaHWM IyCKOBOrO MOMeHTa B 1-cha3HoM
JiBUTarese.

46. PeocraTHble ¥ KOH/IEHCAaTOPHbIe CxeMbl Iycka B 1-¢a3Hom A/l.

47. WUcnonb3oBanue 3-¢da3ubix Al B 1-pasHOM pexxume.

48. MexaHuyeckue XapaKTepUCTUKA IyCKa M YIVIOBas XapaKTepUCTUKAa CHUHXPOHHOIO
371eKTPO/IBUraTe/Isl.

Tema Ne 4 Pacuet ¥ BbI0OOP HOMHHA/ILHOW MOIIJHOCTH 3/IEKTPOABHUraTe/1ei
Bbibepume 00uH npasu/ibHbIll 6APUAHM U HAXCMUMe KHONKY «/laneex»

ITocTosiHHas BpeMeHH HarpeBa 3/1eKTPO/JBUraTe/Is:
BpeMs IyCKa;

+BpeMst Harpeea o 7.,

0e3 oTauM Temsia B OKPY>KaIOI[YIO CPeAY;

BpeMs HarpeBa o 7, ;

yem

BpeMsl Harpesa io 7, C OTAaueil Tera B OKPY)KAIOL{YIO Cpefy.

m

HJIH omnpeje/ieHUsA YCTAHOBUBIIEroCd 3HAYEHHMA JTIPEBLILICHUS TeMIIepaTypbl
ABUraTe/iA CIIpAaBeJ/INBO BbIDA)XKE€HHE!
AP



Uemy mnpakTHUeCKH PpaBHO BpeMsi HarpeBa /BUrarTe/lisi OT Ha4da/JbHOro /[0
yCTaHOBHMBLIEroCsi 3HaU€HHUA MpPeBbIlIeHNs TeMnepaTypbi?

t=T,
t<T,

+t=(3..4)T,
t =(9..10)T,

YeM 00DBACHSETCHA, YTO Y CAMOBEHTW/IMPYEMbIX JBUraTe/iell MOCTOSIHHAsA BpPeMeHH
HarpeBa T, 3HauMTe/IbHO MeHbIIIe MOCTOAHHOW BpeMeHHU OXJIaKAeHHs Toxq?
+yMeHbIIeHHEeM TeryI00TJauun

yBe/IMYeHUEeM TeII0eMKOCTH

yBeJInueHUueM Tervio0TAauu

YMeHbLIeHeM TeIJI0eMKOCTH

HeU3MeHHbIM 3HaueHHeM TeryIOeMKOCTH U TeIVIOOTAauu

Kak IIPp1 U3MEHEHUH HAI'PY3KH Ha BadJ/1y 3JIEKTPOJABUTATE/IA U3MEHAECTCA BE/IMYHUHA T,
?

TIPU YBe/IMUYEeHNH Harpy3ky Ty yBelMuMBaeTCst

NIpY YBeJIMUeHUU Harpy3ku Ty yMeHbIIaeTcst

TIPY YMEHbLIeHUU Harpy3ku Ty yMeHbIaeTCs

TIpU yMeHbLIeHNU Harpy3ky Ty yBeMuuBaeTcst

+TIpU U3MeHeHUU Harpy3KU Ty MpakTUUYeCKU He U3MeHsIeTCs

YpaBHeHHe TeMI0BOro 0ajlaHca JBUraTe/is MPU HEU3MEHHON Harpy3Ke HMeeT BU/J;:
+Qdt = Atdt + Cdt

Qdt = Cdt + Adrt

Atdt = Qdt + Cdrt

Qdt = Ctdt + Adt

Qdt = Cdt + Adt

B kakux €ANHUILaX H3MEPHAETCH Tel/100TAa4ad A ,I[Bl/ll"aTEJ'lﬂ?

,ZI_JfC
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Kakum ypaBHeHHeM OMUCHIBaeTCs NMPoLecc HarpeBa 3/1IeKTpo/jBUrares?

t t
T = Thau [1 — exp <_ F)] + Tyem * €XP (= F)

t t
T = Tyem * €XP (- ?H) + Tyqu " €Xp (— FH)

t t
T = Tyem [1 — exp (— FH)] = Tyem " €Xp (— F)

H

T = Tyem [1 — exp (_ TiH)] + Tyqu " €Xp (— Ti,_,)

t t
T = Thay [1 — €xp <_ F)] — Tyem " €XP (- F)

B kakux efuHMLIaX M3MepseTcHa TeryioeMKocTb C gBuraresns?
Ix/c

x-c

+1x/°C

Ik - °C

Ix/c - °C

C yBe/uyeHHeM TeMIlepaTypbl OKpY)awomieil cpejbl AomycTHMasi Harpy3ka Ha
3/IEKTPOABUIaTe/Ib:

yBeUUMBaeTCs

+yMeHbIIaeTcst

0oCTaeTCs HEM3MEeHHOH

Kak B/MseT Ha ;/INTe/IbHOCTh HarpeBa Havya/JbHasA TeMIlepaTrypa ABHraress?
YBEJIMUUATCS [JIATe/IBHOCTD

YMEHBLLUTCS JYTUTE/TBHOCTb

“+He B/IUsIeT Ha JJIATe/IbHOCTb

Kak BimsieT Ha JJ/IMTe/IbHOCTb HarpeBa KOHeUHasi TeMIeparypa ABUrareyis?
YBEJTAUMTCS JJTATE/TBHOCTD

YMEHBLLNTCS JJTATE/THOCTD

“FHe B/IVSIeT Ha [y IUTe/TbHOCTD

ITopx6op 3/1eKTpoABUraTe/isi K padoyei MalIvHe BeAeTCsI M0 PeKUMY:
XO0JIOCTOrO X0/a

MHHHMAJ/IbHOM 3arpy3Ku

+HOMMHAJ/IbHOU 3arpy3Ku

reperpysKu

JKBHBa/leHTHasi MOI{HOCTD AJIA CTYNeH4aToro rpaguKa Harpy3KH omnpeje/nsercs
BBIpa)XkeHUeM (rfe: Psx — 5KBUBa/JIeHTHas MOLL{HOCTb; P; — MOLIJHOCTb Ha i-TOM y4acTKe; t; —
BpeMs Ha i-TOM yuacTKe; ty — BpeMs L{UK/a) :

X1kt
Pye = t—

Y



/Z?Pizti

PsKs = t
Y
_ XPPPt

+ P3K6 - t
y

2

p _ Iz max tmax

K8 — t

Y

IlpaBuIbLHOMY BBIOOPY /1€KTPOJABHMIaTe s 10 HArpeBy COOTBETCTBYeT ycjioBHMe (T[e:
Tak — MakCHMaslbHOE IIPEeBBIIIeHNe TeMIIepaTyphl 3JeKTPOJABHUraTesisi TIpy ero pabore c
NIAHHOM Harpyskoii; Ty,, — MJOINYCTHMOE IIPEBBIIIEHHEe TeMIIepaTypbl B COOTBETCTBUH C
KJ/1IaCCOM HM30/IALHUK1 BHQKTPO,E[BHFHTEHH):

+Tmax= Toon

Tmax~> Toon

Tmax= (3. ..4)Toon

Tmax= 0,5Taon

3aBHCHUMOCTD MeXJy KO3((pHUIMeHTaMH TepPMHUEeCKOH pm M MeXaHHUYeCKON Py
neperpy3Ku uMeeT BH/:

P = A/ Putx

+ou = Vou(@+1) —a
P =/Pn

Pu = puld—1)
pu=pma =1

JBurartesb, BbIOPAaHHBIM MO0 HArpy304yHOil JUarpaMMe Heo0XOAMMO W /AOCTAaTOYHO
NPOBEePHUTh:

+110 YCJIOBHMIO HaJIe)KHOT'0 TyCKa

T0 TIeperpy304YHOi ClIOCOOHOCTH

TI0 YCJIOBHIO Ha/IEKHOT'O MyCKa U MePerpy30uHoi CriocCOOHOCTH

HUKaKHX [TPOBEPOK MIPOU3BOUTH He ClleflyeT

Jiis IpOBepKH aCHHXPOHHOIO ABMIaTe/isl 10 YC/I0BHUIO Ha/Ie)KHOT0 IyCcKa CIIpaBe/i/IuBO
BbIpa)keHue (rze: M, — MOMEHT HOMUHa/IbHbBIN 3/1eKTpoABUraTessi; Mnpyck — MOMEHT ITyCKOBOU
3/1eKTpoABUraTesisi; My — MOMEHT KPUTUUeCKUH 3/1eKTpoABUraTesisi; Mmp — MOMEHT TPOTaHHUs
paboueii MallHbI; kK — KOIQQULIMEeHT YUUTHIBAOLUM CHI)KeHUe HallpsKeHNs ):

Mnycx = Mmp + MH

My = 0,25Mp,,

+k§MnyCK = My, + 0,25M,

kiM, = M,,, + 0,25M,

IIpu BBIOOpPE MOILIHOCTH ABHraTe/isi MPOAO/DKUTE/NHHOr0 pexxuma (S1) pis padoTsl B
KpaTKOBpPeMeHHOM pexume (S2) cipaBejjnBO BbIpaxeHuwe (rae: Py, — HOMUHanbHas
MOLLJHOCTb 3JIeKTpOJBUTaTess; Pske — SKBUBAJIEHTHAsl MOILHOCTb 3JIEKTPOJBUTATENS; Py —
KO3(PUIMeHT MexaHUUeCKOU reperpysKku):
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Kakomy pexxumMy padoThI JBUraTe/Isi COOTBETCTBYeT rpa)uK Harpy3Ku?
P T

~

1

b

MIPOJO/DKUTETEHOMY
TOBTOPHO-KPAaTKOBPEMEHHOMY
repeMe)Karoiiemycst
+KpaTKOBPEMEHHOMY

Kakomy pexxumMy paboTbl COOTBeTCTBYeT rpa)K Harpy3Ku?
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+1iepeMerkaroleMycs
TIOBTOPHO-KpPaTKOBPEMEeHHOMY
KpaTKOBpEMEHHOMY
MIPOJO/DKUTE/IbBHOMY

qEMy PdaBHA OTHOCUTE/IbHAsA MPOAO/IHKHUTEC/IbHOCTD BK/THOYEHUSA V1A rpa(l)m(a

Harpysku?
P
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t] tZ ‘ t3 t4 15 ‘ J
_ tl +t2 +t3
t]_ +t2 +t3 +t4 +t5
tl +t2
_ tl +t2
n t]_ +t2 +t3



_ i+t
t1+t2 +t3 +t4 +t5

ITo kxakoMy BBIP@)KEHUIO OMpe/ie/ifeTcsl JKBUBA/IEHTHAs MOLIHOCTb HArpy304HoOM
AuarpaMmmbI?

P

YkaxuTe mapaMeTrp, ONpeAeNsAONUA  padoTy JABUrareJis B  NOBTOPHO-
KPaTKOBPeMeHHOM pexume?

+TIPOJ0/DKUTE/TbHOCTD BKJ/IFOUEHUS

TIPO/IOJKUTE/IbHOCTh Tay3bl

TMPO/I0/DKUTE/ILHOCTD LIMK/Ia

YkaxuTe mapaMeTrp, ONpeAeJsAONAA  padoTy JBUrareJis B  NOBTOPHO-
KPaTKOBPeMeHHOM pexume?

+TIPOJ0/DKUTETbHOCTD BKJ/IFOUEHUS

TIPO/IOJIKUTE/IbHOCTh Tay3bl

TPO/I0/DKUTE/ILHOCTD LIMK/Ia

IIpu nepeMeHHOM MPO/JO/DKUTETHHON HAarpy3Ke Harpy3Ka Ha BaJly 3/1eKTPO/iBUTaTe/s
MOJKeT NMepUoAuYeCcKH MEHAThCS, PU 3TOM MepUOAUYECKH MEHAITCS. ..

YaCToTa TOKa MUTAIOIer CceTr

aMITUTY/la HarlpsDKeHUs TUTAroIel CceTu

K03(hdULIMeHT aKTUBHOU MOILIHOCTU 3/1eKTPOABUTaTe st

+T10TepU MOILI[HOCTH B 3JIEKTPO/BUTaTe e

H]’[ﬂ MNpoOBEPKHU BblﬁpaHHOI‘O JJIEKTPOABHUI'AaTE/IA 10 HAarpeBy Hd MPAKTHKE UCII0/JIbB3YHOT
MeETOAbl JKBUBA/ICHTHBIX BE&/IMYUH, B KOTOPbI€ HE BXO/JHUT...

+ MeTo/, 5KBUBA/IEHTHOI'O HallpsDKeHUs

MeTO/[ SKBHBA/IEHTHOI'O TOKa

METO/ 3KBHBA/IEHTHOTI'O MOMEHTA



METO/, 5KBHBa/ICHTHOM MOIHOCTH

IIpu npoBepKe 3/IEKTPOABUTraTe/Isl 110 HarpeBy € MOMOIIBI) MET0/ja YKBUBA/IEHTHOTO
TOKA He00X0JUMO, UT00bI HOMHHA/IBLHBIN TOK MpPeABapPUTEIHHO BLIOPAHHOTO 110
KaTaJiory 3/1IeKTPo/iBUraTe/isi ObLI 10 OTHOLIEHHIO K YKBUBA/IEHTHOMY TOKY ...
Oosiblile He MeHee ueM B 2 pa3a

+ Oorbllle UK paBeH

MeHbIIIe WK PaBeH

MeHbIIIe

IIpu npoBepKe 1EKTPOABUIaTeIs [0 HarpeBy C MOMOLIHI0 MeT0/ja IKBHBA/IEHTHOT'0
MOMEHTa He00X0AMMO, UT0ObI HOMHHA/ILHBII MOMEHT TPe/{BapUTETLHO BHIOPAaHHOT0
10 KaTaJIory /IeKTPOABUraTe/isi OB/ 10 OTHOLIEHHIO K 9KBHBA/IEHTHOMY MOMEHTY...
Oorblie He MeHee YeM B 2 pa3a

MEHbIIIe UK PaBeH

+ OoJibliIe WK paBeH

MeHbLIIe

IIpu npoBepKe 3/IEKTPOABUraTe/IsA 110 HarpeBy C MOMOIIBI0 MeTO/ja YKBUBA/IEHTHOM
MOIIJHOCTH He00X0 MO, UTOObI HOMHUHA/IbHAsA MOIHOCTH Mpe/BAPUTE/THHO
BBIOPAHHOIO 10 KaTaJIory 3JIeKTPOABHUIaTe/IsA ObI/I 0 OTHOLIEHUI0 K IKBHBA/IeHTHOM
MOIIHOCTH. ..

Oorblile He MeHee YeM B 2 pasa

MeHbIIIe T pPaBHa

MeHbIIIe

+ OoJibIlle WM paBHA

Ec/u p/isi KpaTKOBPEeMEeHHOr0 peXXuMa BbIOpaTh 3/IEKTPO/iBUraTe/lb,
npeAHa3HAYeHHbIH [Jis1 pad0ThI B MPOJ0/DKUTETLHOM Pe)KHMe, HO C MOIIIHOCTBI0
KPaTKOBPEMEHHOr0 pexuma padoTsl, To...

+ 3/1IeKTPO/IBUTaTe b HeI0MCIIO/b3YeTC S 110 TEIJIOBOMY PeXUMY

3/1eKTPO/JBUraTe/ b OBICTPO TeperpeeTcst

3/1eKTPO/IBUraTe/lb He CMOJKET MPeo/[0/IeTb MOMEHT COTIPOTUB/IEHUS TIPU TTyCKe
3/IeKTpOJBUraTe/ b OyzieT paboTaTh B peXKMMe X0JIOCTOT0 X0/[a

Ilpu pacuérax 3/1eKTPONpUBO/ja NPUHUMAKOT, YTO MUHUMAa/IbHbIN MyCKOBOM MOMEHT
ABHUraTesisi, C yUeTOM BO3MOXXHOT'0 CHIDKeHHUSsI HanpsDKeHusl, 00/1b11Ie CTaTHYeCKOro
MoOMeHTa paboueil MalIMHbI MPH MyCKe B...

1,5 pasa

+ 1,25 pa3a

B 1,1 pasa

B 2 pasa

PexxuM paboThI 3/1eKTpoABHUraTe/isi IPU HeM3MEeHHOHM Harpy3ke, MPo/0/DKa0LHICs
CTO/ILKO BpeMeHH, UTO MpeBbIllieHNe TeMIepaTyphbl Bcex YacTel ABUrarTesis JOCTUraeT
YCTaHOBHMBIIMXCS] 3HAY€HUM, Ha3bIBaeTCAl. ..

KPaTKOBPEeMeHHbIN

MOBTOPHO-KPaTKOBPEMEHHBIU

+ PO O/DKUATE TbHBIN

TIOBTOPHO-KPaTKOBPEMEHHBIH C ITyCKaMU

ITIpoAo/DKUTENBHBIA Pe)XXUM PadoThl 3/IEKTPONPHBO/ia He CBONICTBEHEH. ..



HacoCaM

BEHTU/IATOPaM

3€pHOOUHMCTUTE/IbHBIM MdIlIMHaM

+ HO,E['BéMHO-TpaHCHOpTHbIM MeXaHKH3MaM

Pe>xuM paboThI 3/1eKTPOABHUIaTe/isi, IPH KOTOPOM padouue mepuojbl C HEM3MEHHOU
HOMHHA/IbHO! Harpy3Koi uepeAylTCcs ¢ Iepro/jaMy OTK/TIOYeHHUsI MAIIMHbI; IPH 3TOM
NMepUoAbI Harpy3KH (padoune Mepuo/bl) HeA/TUTE/TbHbBI, U MPEBbILIEHHE TEMITEPATYPbI
He /I0CTUraeT YCTAaHOBHUBIIEroCs 3HaYeHMsl, a Mepuo/ibl nay3bl MO3BO/IAT ABUTATE/TIO
OXJIAINTHLCS 10 TeMIIepaTyphbl OKPY’Kamieil cpebl, Ha3bIBaeTCH. ..

+ KpaTKOBpeMeHHbI

TOBTOPHO-KPAaTKOBPeMeHHbI

TIPO/IOJIKUTE/TbHBIN

TOBTOPHO-KPAaTKOBPeMeHHBIH C IMyCcKaMu

IIpOMBIII/IEHHOCTD BBINMYCKAeT 3/IEKTPO/IBUraTe/ M CO CTaHJapPTHOM
NMPOJ0/DKUTE/THHOCTBIO padouero nepuosaa. ..

20, 40, 70 1 100 mun

+ 10, 30, 60 1 90 MmuH

5, 15, 25 u 50 MuH

1,3,5u9 muH

PexxuM paboThI 3/1eKTPOABHUraTe/isi, IPU KOTOPOM NepHoAbl HEeM3MEeHHOU
HOMHHA/IbHOM Harpy3KH (padouue mepuojbl) UePeAYHTCS C MePUOaMH OTK/TIOUeHHUS
MalluHbI (May3aMu), NpUYeM Kak padoune mepuojpl, TaK U May3bl He HACTO/IBKO
JJTUTE/IbHBI, YTO0BI MPEBbIIIeHHe TeEMIIepPaTypbl MOLJIO JOCTUTHYTh YCTAaHOBUBIIMXCS
3HaueHUI KaK NMPH Harpese, TaK U MPH 0X/IAKJeHUH Ha3bIBaeTCH. ..
TIPO/IOJIKUTEJTbHBIN

KpPaTKOBPEeMeHHbIN

+ TTOBTOPHO-KpPaTKOBPEMEHHbIH

TOBTOPHO-KPAaTKOBPEMEHHbIH C IyCcKaMu

I'OCTom ycTaHOBJ/IEHO, UTO /A/IAA MIOBTOPHO-KPAaTKOBPEMEHHOT0 Pe)KUMa PaboThI
3/IEKTPOABUraTe/isi NPOAO/DKUTE/IbHOCTH IMKJIAa He MpeBbIliaeT. ..

5 MUH

15 MuH

20 muH

+10 MuH

JI/isi MOBTOPHO-KPAaTKOBPEMEHHOT0 Pe)XUMa PadoThl 3/IeKTPOBUraTe s
OTHOCUTe/IbHAs MPO/I0/DKUTE/TLHOCTD BKIoueHusi ITB cocraBiisier...
+15, 25, 40 u 60%

10, 20, 50 1 90%

1,2,5u9%

25, 50, 75 1 100%

Ec/mi npu padoTe ABUrarte/isi MOMEHT M MOLIIHOCTH Pafoyell MalIMHbI He H3MEHSIIOTCH,
TO JBUraTe/1b BEIOMPAIT C HOMHHA/IBHOW MOLIHOCTHI0, PABHOW MOII[HOCTH HAarpy3Ku
paboueii MalIMHEL, /|e/IEHHOH HA...

KII/ snektpogBuraresis

+ KIIJI nepepaun

KII/l ucTouHMKa 3/1eKTPUUYeCcKOi SHepruu



KO3(PuI[eHT aKTUBHOW MOIIJHOCTU

PexxuMbI padoThI 3/IEKTPONIPUBO/I0B 0003HAYAKTCSA OYKBOM. ..
D

G

+S

2%

ITo kakoMy NpHU3HAKY OMpe/e/IsII0T HOMHHA/IbHbIE Pe)XUMbI paboThI ABUraTeisi?
+TeMIiepaTypa HarpeBa U OXJIaXK/|eHHUs

JUIATEJIbHOCTh paboyero M OTK/FOUeHHOTO COCTOSTHUS

COOTHOIIIeHUE [JTUTeTbHOCTH Paboyero v OTK/TFOUeHHOTO COCTOSTHHUS

COOTHOLLIEHUE peanbHOM U HOMUHA/IbHON Harpy30K JBUraTesist

Bbibepume HeCK0/bKO NPpasuibHbIX 6APUAHMOB U HAXCMUMe KHONKY «/[anee»

Kakue Be/JMUYHHBI ONpeJe/AIOT yCTAaHOBHBINEeCs MpeBbIIeHHe TeMIepaTypou
ABUTraTe/Is1 TeMIlepaTyphbl OKPY)Karomieil cpe/bl MPU Harpese?

+MoIITHOCTB TIoTephb (50%)

+rerviooraaya (50%)

TETI0EMKOCTb

Kakue Be/IMUMHBI ONIpe/ie/IAI0T MOCTOATHHYI0 BPeMeHH /IBUraTeJisi IPU Harpese?
MOLIIHOCTb [10TEpb

+rerviootaaya (50%)

+TeryioeMKocTsb (50%)

Kakmue Be/IMUMHBI ONIPee/ISIIOT J/IMTeTbHOCTh HarpeBa JABUraTe/isa?
MOIITHOCTB [TOTEPb

+rerviootnaya (50%)

+TeryioeMKocThb (50%)

Bbi0op 3/IeKTPpUUYECKOTr0 [BUraTe/lsi /il NPHUBOAA MO MOIHOCTH CBOAMTCA K
COOJTIO/IEeHUI0 YC/IOBHM:

TOJILKO HarpeBa

+He TOJIbKO HarpeBa, HO U mmycka (50%)

Tpeo/0/ieHUs1 MaKCMMabHOIO MeXaHWUYeCKOr0 MOMeHTa

TOJIbKO MyCKa U MPeoi0/ieHrsi MaKCMMalbHOTO MOMeHTa

+T1peoioneHus: MakCuManbHOro MmoMmeHTa (50%)

Bomnpocs! Aist 3amyThI 1abopaTopHOi padoThl (0IpPoC) Mo Teme:
1. TlocTosiHHasi BpeMeHU HarpeBa U CIIOCOObI ee oripe/ienieHusl.
2. HarpeB n oxnaxjeHue syektpogsurareser. [IoHATHe yCTaHOBMBILEroCs, AOMYCTHUMOIO U
HOMMHAa/IbHOT'O TIPeBbILLIeHNs TeMIlepaTyphl.
3. YpaBHeHMe HarpeBa W OXJ&K[JEeHHUs 3JeKTpojBuratenei. BbIBOj, aHamv3 BXOASIIMX
BeJINUYUH.
4. BiusHue TeMmIlepaTypbl OKpY’Karollend cpefibl W KOHCTPYKTHUBHBIX I1apaMeTpOB Ha
JIOTTyCTUMYI0 MOIIIHOCTb 3/IeKTPO/JBUraTe1ei.
5. 3aBUCUMOCTb YCTaHOBHUBILIEI'OCS IIPEBBILLIeHKs TeMIlepaTypbl OT Harpy3KHu.
6. UeM 00BSCHSIETCS, UTO Y CAMOBEHTU/IMPYEMBIX [IBUTaTes el MOCTOsiHHAst BpeMeHU HarpeBa Ty
3HAUWTEJIbHO MEHbIIIe OCTOSTHHON BpeMeHU OXJIaXKAeHUS Tox,?



7. UeMy mpakTHUyeCcKyd paBHO BpeMsl HarpeBa [BUraressi OT HauyajJbHOI'O /I0 YCTaHOBUBLLIETOCS
3HaueHus MpeBbIllIeHa TeMIiepaTypbl?

8. Kak rpu usmMeHeHUH Harpy3Ky Ha BaJly 3JIeKTPOJBUraTesst U3MeHsieTcs BeuurHa T ?

9. B Kakux efUHHULIaX U3MepseTCs TeliooTAava A aBuraress?

10. KakuM ypaBHeHHeM ONUChIBaeTCs MPOLIeCC HarpeBa 3/1eKTpPOoJBUraTens?

11. B kakux eguHULaX U3MepsieTcsl TeryioeMKocTb C aBuraress?

12. Knaccudukaijusi Harpy30uHbIX AMarpaMM U PeKUMOB PabOTHI 3/IeKTpOJBUTaTesieid o
I'OCT 183-66.

13. Ompegenenvie paboThI 3/IEKTPOBUTATEIS B TIOBTOPHO-KPAaTKOBPEMEHHOT'0 HOMUHA/IBLHOT'O
pexxuMe paboTsl (S3)

14. Omnpegenenvie paboThl 3/IeKTPOJBUraTessi B KPaTKOBPeMEHHOM HOMHHAIBHOM DeXHUMe
paboTsl (S2).

15. Pacuer u BbIOOp HOMUHA/BHON MOIIHOCTH 3JIeKTPO/BUTATe/Ield TIPU TIPOZO/DKUTETEHOM
pe>krMe paboThl METO/IOM MaKCHMa/IbHOTO Harpega.

16. Pacuer u BbIOOp HOMHHA/TBHON MOIIHOCTH 3J/IEKTPO/BUTATE/Iel TIPU TIPOZO/DKUTETEHOM
pe>kriMe paboThl METO/IOM CPEHUX MOTEPb.

17. PacueT ¥ BbIOOD HOMHUHA/BHON MOIIHOCTH 3J/IEKTPOJBUTATE/Ied TIPU TIPOZO/DKUTETEHOM
pe>kriMe paboThl METO/IOM KBHUBA/IEHTHBIX BETHUHH.

18. Pacuer u BbIOOD HOMHHABHOW MOI[HOCTU 3/1eKTPOJBUTaTe/ell TIPU KPaTKOBpEeMEHHOM
pe>krMe paboThI Criel[uaIM3upPOBaHHOTO ABUTaTe sl pexkuma S2.

19. Pacuer ¥ BBIOOp HOMHHA/ILHOM MOIIIHOCTH 3JIEKTPOJBUTATeel TPU KPaTKOBPEMEHHOM
pe>krMe paboThl ABUTATe s peskuMa S1.

20. Pacuer u BBIOOp HOMHUHAJBHOW MOIIHOCTH 3JIEKTPOJBUTATesield TMpPH TOBTOPHO-
KPaTKOBPEMEHHOM Pe>KUMe pabOoThI CIiel[haTM3MPOBAHHOIO ABUTATE/Is peXkuMa S3.

21. Pacuer ¥ BbIOOp HOMHMHA/JIBHOW MOIHOCTH 3/I€KTPOJABHUTAaTEeNIe TIPH ITOBTOPHO-
KpaTKOBPEMEHHOM peXkrMe paboThl ABUTaTesIst pexkuma S1.

22. PacueT MOIIIHOCTH 3J/IEKTPO/[BUTATEJISI TIPU paboTe C yZapHOW HAarpy3KOW U orpeiesieHre
ONTUMAJIbHBIX Pa3MepOB MaxXOBHKa.

Tabmmiia 6 — Kpurepuu olieHKH c(hOPMHUPOBAHHOCTH KOMIT@TeHI[HI

Kputepuu orieHMBaHus1 COOPMUPOBAHHOCTU KOMIMETEHI[MU (UacTu
Koa u KOMIIeTEHLMH)
HavlMeHOBaHHe Ha 0a30BOM YpOBHE Ha TTOBBIIIIEHHOM YPOBHE
WH/IMKaTopa COOTBETCTBYET
JIOCTHKEeHUST OLleHKe COOTBETCTBYeT OL|eHKe COOTBETCTBYET OL|eHKe
KOMIIeTeHI[UH «YJIOBJIETBOPUTE/IbH «XOPOLIO» «OTJINUHO»
(gactn 0» 50-64% ot 65-85% ot 86-100% ot
KOMITeTEeHLIUN) MAaKCHMa/IbHOTO MaKCHMaJIbHOTrO Oasia MaKCHMaJIbHOrO Oasia
basta
WT-1ykat CTyJeHT, OCHOBHOM, CTY/IeHT 110 CYIIeCTBY CTyaeHT npyUHUMaeT
AHaHMpyeT 3HaeT MaTepuas 1o OTBEUACT Ha aKTHUBHOE yJacTve B
teMme «Pacuet u X0/le IPOBeJieHUst
3ajjauy, BbIJesisis ee BRIGOD MOCTaBJ/IeHHbIE BOMTPOCHI MaKTHUeCKHX 3aHSITHIA,
0a30BbIE N OMUHANLHON o Teme «Pacuer u ——
COCTaBJIdrOIIMe, MOII[HOCTH B])I60p HOMUHAILHOMN aprymMeHTHpOBaHO
OCYyIIIeCTB/IsIET 3/1IeKTpO/IBUTaTesiei» MOII[HOCTH OTBeYaeT Ha
JIeKOMITO3UITHIO , yMeeT 3/IEKTPOZIBUTaTe/eki», Ha | MOCTaB/IeHHbIe BOIPOCHI,
3a/jayuu. dHa/IM3WPOBAThb XOpo1lieM YPOBHe C BBICOKOM CTEIIeHBLIO
UI-3yk.1 TOCTaB/IEHHYIO aHAIM3UpYeT 3ajauy, CaMOCTOSITe/IbHOCTH
PaccmaTpyBaeT 3ajady, BbIZle/sisl ee 6a30BbIe dHA/IM3NPYET 3aAady,
BO3MOKHD paccMaTpuBaTh COCTABIISTEOIIHE, BbIZle/Isisl ee 6a30BbIe
BO3MOJKHbIE COCTaB/ISIIOIIHE,
BapHaHTHI pelleHust BADUAHTHI ee paccMaTpUBaeT oCyljecTaseT
3a/lau, OlleHUBast pelrenus, BO3MOJKHbIE BAaPUAHTBI JIeKOMTIO3UIIUIO 3a/1auH,




WX JIOCTOWHCTBA U
He/I0CTaTKH.
NAO-1yk-2
dopMmyJMpyeT B
pamKax
TI0CTaB/IEHHOM 1[e/T1
TpOeKTa
COBOKYTTHOCTb
B3alMOCBSI3aHHbBIX
3ajiay,
00ecreurBaroIUX
ee JIOCTIKeHHe.
Ornpegensier
O’Ku/laeMbie
pe3y/bTaThl
pelieHust
BbIZIeJIEHHBIX 3aZiau.
NA-2yk-2
ITIpoexTupyer
pelilieHre
KOHKDeTHOM 3a/lauu
MIPOeKTa, BbIOUpast
OnTUMabHBIN
croco0 ee pereHus,
WCXO/Is U3
JeNCTBYIOLLX
TPABOBBIX HOPM U
UMETOIIUXCS
pecypcoB u
OrpaHUYeHUH.
I/I,Z[-?)yK_z Permraer
KOHKpeTHbIe 3aJjau
TpPOeKTa
3as1BJIEHHOT O
KauecTBa ¥ 3a
yCTaHOBJIEHHOE

BpeMsl.

OTIpejiesisATh
OXKH/laeMble
pe3y/bTaThl

pelLieHus

BbI/[e/IeHHBIX 33/]ay,

TIPOEKTUPOBATh
pelieHue

KOHKDeTHOM 3a/1auu

TIpOeKTa, peliaThb

KOHKpeTHbIEe 3a/jauu

MpoeKTa 3a
yCTaHOBJIEHHO®
BpeMst

pellieHus 3a/jauw,
OLIeHUBAas UX
JIOCTOWHCTBA U
HeI0CTaTKH,
dhopMynupyeT B paMKax
TOCTaB/EHHOM 1e/n
TIPOEKTa COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 3a7iay,
TIPOEKTUPYET pellleHre
KOHKDeTHOM 3a/lauu
MIPOeKTa, BbIOMpast
OINTHMAabHBIN CI0C00 ee
pelleHus], pelaeT
KOHKDeTHbIe 3a7laui
MIPOEKTa 3asiB/IEHHOTO
KauecTBa U 3a
yCTaHOBJIEHHOE BpeMsi

paccMaTpuBaeT
BO3MOYKHbBIE BADHUAHTHI
pellieHus 3a/iaud,
OLIeHUBAasi UX
JIOCTOWHCTBA U
HEe/IOCTaTKH,
¢dbopmyaMpyeT B paMKax
TOCTaBeHHOM 11e/n
TIPOEKTa COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 3a/iau,
o0ecreunBaroLIX ee
JOCTIDKEHHe,
oripejiefisieT OXKUlaeMble
pe3y/bTaThl PelleHus
BbI/Ie/IEHHBIX 3a/1a4,
TIPOEKTUPYeT pellieHre
KOHKDeTHOM 3a/lauu
MIPOEKTa, BbIOUpast
OTITUMAJTbHBIN CII0CO0 ee
pelLeHus, UCXO/Is U3
JIeMCTBYIOIIMX MPABOBBIX
HOPM UM UMEFOIIUXCSI
pecypcoB 1
orpaHHUueHuH, pellaeT
KOHKPETHbIE 3a/laui
MIPOeKTa 3asiB/IEHHOTO
KauecTBa ¥ 3a
yCTaHOBJ/IEHHOE BpeMsi

Tema Ne 5 AnmapaTypa ynpaB/ieHHsl ¥ 3alUThI 3/IEKTP0000PY/[0BaHMUSI.
CxeMbl ynipaB/ieHHs 1eKTpoodopyAoBannem. ¢ opMaluoHHbIe
YCTPOMCTBA B 3/IeKTPONPHUBOJE.

Bbibepume 00uH npasu/ibHbIll 6APUAHM U HAXCMUMe KHONKY «/laneex»

IIpu cKBaXKHOCTH | =

MOJTyJYUTCA MdKCUMA/IbHAA CKOPOCTb,

(0]

rae

t, - Bpems

3aMKHYTOI'0 COCTOSTHMS K/Il04a; to — BpeMsi pa30MKHYTOI'0 COCTOSIHHMA K/II0ua

+v =1
=0
Y=10,5



Y=0,75

Ykaxkute MexaHHuecKyr xapaktepuctuky [JIIT c He3aBUCHMBIM B0O30Y)K/[eHHEM TIPH
BBe/IeHHH B [Iellb BCeX 00aBOYHBIX Pe3UCTOPOB

+ - 4 3 2 1
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YkKaxure MEXdHUYECKYH XdPAKTEPUCTHKY dCUHXPOHHOI'0 3JIEKTPOABUIATE/Isl IIPU
YBE/IMYEHUHN YdCTOTHI ITMTAKOIIEro TOKd B /iBd pd3ad 0e3 U3MeHeHHusA HAINpsO>KeHUA.
1

+2
3

He MeHsAeTCd.

Jn1s yBelMueHUsA MaKCUMa/IbHOT'0 TOPMO3HOT'0 MOMEHTAa aCHHXPOHHOI'0
3/1eKTPO/ABUraTe/Isl B pe)KMMe JHHAMHYeCKOro TOPMO)KeHHsI Heo0XouMo:
YMEHBILUTb COMIPOTHBIIEHHEe 0OMOTKH POTODa;

YBEJIMUUTh COTIPOTHB/IEHHEe 0OMOTKU POTOPA;

YMEHBILIUTb TIOCTOSTHHBIN TOK B LIeTI 0OMOTKH CTaTopa;

+yBeJIMUUTh IMOCTOSTHHBIM TOK B LIeMM 0OMOTKH CTaTopa.

B KpuTepuM peryJiMpoBaHHUA CKOPOCTH B 3/IEKTPONPHUBO/AX HEe BXO/HMT...
Jvara3oH

JIaBHOCTh

CcTabUILHOCTh

+ pe3KoCTb

,Z[nana301-[ PeryJinpoBaHusl CKOPOCTH B 3JIEKTPOIIPUBO/AAX onipeje/jiieTcd OTHOIIEHUEM
MaKCHUMa/ILHOH CKOpPOCTH BpallleHUA ABUIraTe/IA...



+ K MUHUMAa/IbHOMU
K CpefiHel

K HOMHMHA/IbHOM

K TeKyLeu

I1naBHOCTH pery/iMpoBaHMs CKOPOCTH B 3/IeKTPONPUBO/IAX XapaKTepPU3yeTcH. ..
OTHOILIeHe MaKCUMabHOW CKOPOCTH K MUHUMaJIbHOM

+ KOJIMUeCTBOM CTyTieHel CKOPOCTH BHYTPH /iMaria30Ha peryaupoBaHUs
CTabUTbHOCTBIO pabOThI CHCTEMBI TIPU U3MEHEHUU Harpy3KH

[IMaria30HOM Dery/IMPOBaHUs HalPsKeHUs CeTU

Ko3¢¢uiueHT N/1aBHOCTH pery/IMpoBaHUs CKOPOCTH B 3/IEKTPONPUBO/ax OMNpe/e/iseTcs
KaK...

pa3HULIa MeXXJy CUHXPOHHOM CKOPOCTBIO [IBUTaTesIsi U CKOPOCThbIO poTOpa

OTHOIIIeHie MOMEHTa Harpy3Ku K MOMEHTY JiBUTaTessi

+ OTHOIIIeHHe /IByX COCeJHUX 3HaUeHUN CKOpOCTel

pasHuLa MeXJy ABYMs COCeJHUMU CKOPOCTSIMHU

I11aBHOCTH pery/IMpoBaHUA CKOPOCTH B Y/IeKTPONPHUBOAAX PACTET eC/IH. ..
K03(h(dULIMEHT M/IaBHOCTU CTPEMUTCS K 0eCKOHEUHOCTH

K03 (ULMeHT M/1IaBHOCTA CTPEMUTCS K HYJIIO

K03(hULIMEHT M/IaBHOCTU CTPEMUTCS K 3HAUEHHI0 CHHXPOHHOW CKOPOCTU

+ K03 uIMeHT NMIaBHOCTU CTPEMHUTCS K eIMHULIE

CTabWIbHOCTH PadoThl HA 3a/laHHON CKOPOCTH B 3JIEKTPONPHUBO/|aX 3aBHCHT OT...
+ >KECTKOCTH MeXaHWUeCKOU XapaKTePUCTUKHU

TJIaBHOCTH PeryJ/iMpoBaHus CKOPDOCTH

Jiara3oHa peryJjupoBaHusi CKOPOCTH

MyCKOBOT'O MOMEHTa JiBUrare’is

CTabWIbHOCTH PadoThl HA 3alaHHON CKOPOCTH B 3JIEKTPONPHUBO/aX XapaKTepPU3yeTcH. ..
V3MeHeHHeM CKOPOCTH TPH 3a/JaHHOM OTK/IOHEHUW MOMEHTA JiBUraTe st

+ U3MeHeHHeM CKOPOCTH TPU 3a/laHHOM OTKJIOHEHHWH MOMeHTa Harpy3Ku

V3MeHeHMeM MOMeHTa Harpy3Ku MpU 3aZlaHHOM OTKJ/IOHEHWH CKOPOCTU

M3MeHeHreM MOMeHTa JiBUraTe/isi py 3a/JaHHOM OTK/IOHEHUM CKOPOCTH

Bu/ibl HanpaB/IeHNUsI Pery/IMPOBaHUsi CKOPOCTH B 3/IEKTPONPHBO/JAX He BK/IIOYAKT B
ceos...

JIBYX30HHOE

0/IHO30HHOE BHU3

+ TPeX30HHOE

0/THO30HHOE BBEPX

JomycTumasi Harpyska 3/1eKTpOoNnpHBo/ia 3aBUCHT OT...
YaCTOTHI TOKA MMUTAIOLIEeN CeTH

HarpspKeHUst TIMTaHUST

Ziviaria30Ha peryIMpoBaHust CKOPOCTH

+ HarpeBa 3JIeKTPO/IBUTATeIsI

Cnoco0, He OTHOCAIUHCA K CII0CO0aM pery/IMpoBaHUsi CKOPOCTH ABUTaTe/iei
MOCTOSTHHOT'0 TOKQ, Ha3bIBAETCH. ..
+ U3MeHeHHe UaCTOThI TOKa MUTAloIIel ceTu



BBeJeHHe ,ZLO6&BO‘-IHOFO COTIPOTUBJIEHHNA B LIeTIb AKOPA
H3MeHeHNHe MalrHUTHOI'O ITOTOKAa ABUIr'aTe/Isd
HW3MeHeHHeEe MoABOANMOI0 K AKOPIO ABUI'aTeJ/Isd HAIIpsOKeHHW

Pery/iupoBaH#ie CKOPOCTH ABUraTe/isi IOCTOSIHHOTO TOKA BBeJieHHEM 100aBOYHOr0
COMPOTHUBJIEHHS B IjeNb AKOPSA NPUBOJUT K...

YBeIUUeHUIO )KECTKOCTU MeXaHWUYeCKOW XapaKTepUCTUKU

+ CHIKEHUIO )KECTKOCTU MeXaHUUYeCKON XapaKTepUCTUKU

COXPAHEHHUI0 KECTKOCTU Ha TIOCTOSTHHOM YPOBHe

TIOBBIIIEHUIO CTAOM/ILHOCTH pabOoThI [BUTATEIS

CHWKeHHe KECTKOCTH MEXaHMYeCKOH XapaKTePUCTUKH JBUTaTe/IsA MOCTOAHHOI0 TOKA
NPUBOJMUT K...

TOBBIIIEHUIO CTAOM/ILHOCTH pabOoThI [BUTATEIS

COXPaAHEHUIO CTAaOM/TBHOCTH paboThI ABUraTesIsl Ha TIOCTOSTHHOM YPOBHE

+ CHWKEHUIO CTabUIBbHOCTH pabOThI ABUraTe st

HEKOHTPOIMPYeMOMY Kojie0aHUI0 CTaOUIBHOCTH PabOThI ABUTATE IS

Pabora gBUraTesisi IOCTOSIHHOTO TOKA C A00aBOYHBIM COMPOTUB/IEHHEM B LeNH AKOPA
SIBJ/IAAETCA He 3KOHOMUYHBIM B CBSI3H C...

OOJBIIIMMU IKCTITyaTal[MOHHBIMU 3aTpaTaMy Ha 00CTy>KrBaHue [00aBOUHBIX COTPOTHUBIIEHUH
HeoOXOMMOCTBIO B BLICOKO KBaM(UIIMPOBAaHHOM 00C/TYKMBAOIIIeM ITepCoHae

BBICOKOI CTOMMOCTBIO I00aBOUYHBIX COTTPOTHUB/IEHUA

+ 3HAUUTEILHBIMU TTOTePSIMU SHEPTUU Ha JOTIO/IHUTE/IbHOEe COTTPOTHB/IEHHE

Tok B030Yy>)X/|eHUsI JBUTaTe/Is OCTOSIHHOT0 TOKA Pery/IMpyercs...
+ C TIOMOIIIBI0 PEOCTAaTOB UJTH PETry/IITOPOB HaMPsDKEHUsT

C TMOMOIIbI0 UaCTOTHBIX TIpeobpa3oBareseit

C MOMOIIIbI0 OaTapel KOHIEeHCAaTOPOB

C TMOMOLIIBIO JIpoccesieit

Oc/1a06/1eHMe MarHUTHOT'0 TIOTOKA 00MOTKH BO30Y)KA€HHs [BUTATe/Isi MOCTOSTHHOT0 TOKA
NPUBOJMUT K...

yMeHbllIeHHe CKOPOCTU JIBUraTe/si

+ yBe/inueHre CKOPOCTH JIBUTaTesis

CTabUIM3aLu CKOPOCTH Ha O/THOM YDOBHE

5KCTPEeHHOMY TOPMOXXEHHIO [IBUTaTe/isi

B cucremy «reHepaTop - ABUraTe/ib», I03BOJISIIOIIYI0 pPery/MpoBaTh CKOPOCTh /BUraTe/Is
MOCTOSIHHOT0 TOKA M3MeHeHHeM MOABOAMMOro K AKOPI0 HanpsDKeHHs, He BXO/UT...
ACUHXPOHHBIN JBUTaTeslb

JIBUTaTeJb TIOCTOSIHHOTO TOKA

+ aCHHXPOHHBIX reHepaTop

reHepaTop MOCTOSIHHOIO TOKa

K cnoco6am pery1mpoBaHusi CKOPOCTH aCHHXPOHHOTO JBUraTe/Isi He OTHOCHUTCS. ..
W3MEHEHUe HarpsDKeHUs]

CMeHa YKc/ia Tiap TI0JIFOCOB

peocTaTHOe PeryMpoBaHye

+ CMeHa TOJIIPHOCTH Ha 0OMOTKe SIKOPSI

Pery/iupoBaHHe CKOPOCTH BBeJleHHEeM aKTHBHOI'0 COTPOTHB/IEHUS B Iielb POTOPa
ACHHXPOHHOI'O ABUTaTeJIs. ..



*a. BO3MOJKHO TOJIbKO [I/Is1 aCHHXPOHHOTO JBUraTe/isi C (pasHbIM POTOPOM

a. BO3MOXKHO Ji/I1 BCeX aCUHXPOHHBIX JiBUraTesnen

a. BO3MO)KHO TOJIbKO /IJIs1 aCHHXPOHHBIX [JBUraTesiell C KOPOTKO3aMKHYThIM POTOPOM
a. He BO3MO)KHO

Ilpu yBeIMueHUH YK C/Ia MOII0COB AaCHHXPOHHOIO0 /IBUraTe/is B 2 pa3a ero CHHXpOHHas
CKOpPOCTb...

yMeHbIIaeTcs B 2 pa3a

He MeHsSIeTCs

+ yBe/iMuMBaeTCs B 2 pasa

yBe/IMuuBaeTcs B 4 pasa

IIpu yacToTHOM CIOCo0e pery/IMpoBaHUsi CKOPOCTH aCHHXPOHHOI0 ABUraTe/isi BMecTe C
POCTOM YacTOTHI HEOOXOAUMO. ..

TIOBBIILIATH COTIPOTHB/IEHHe 0OMOTKH CTaTopa

CHW)XaTb HarpysKy

CHW)XATb HarpspKeHHe

+ MOBBILIATH HaIPSDKEHVe

Ilpu pery/iMpoBaHUM CKOPOCTH aCHHXPOHHOI'0 ABHraTeJisi 3a CUeT U3MeHeHHUs
HaMnpspKeHUsl NUTAIIeN CeTH MOMEHT /iBUraTe/is U3MeHseTcH. ..

+ MPOMOPLMOHATLHO KBaZipaTy HalpsKeHHUs

TMIPOTIOPLIMOHA/ILHO HaMpsDKEHUI0

00paTHO MPOMOPLIMOHAIBLHO KBAZIpaTy HaIpsDKeHUsT

00paTHO MPOMNOPLMOHATBEHO HATPSHKEHHTO

Bomnpocsl /15 3a1UTHI J1a0opaTopHO# padoThI (0MPOC) MO TeMe:

1. IIpuHuMNBI yIIpaB/ieHUs 371eKTPOIIPUBOJaMHU.

2. Knaccugukanms anmnapatypsl yripaB/aeHHs 3/1eKTPOIIPUBOJaMHU.

3. KoHTakTHas anraparypa HeIrocpeZCTBeHHOI' O yIipaB/IeHus.

4. ABTOMaTHuecKue BbIK/IHOYaTe Iu.

5. IlpemoxpaHutenu.

6. BbIrosHeHWe 3/IeKTPUUECKUX CXeM. Y CJIOBHBbIE 0003HaUeHMsI.

7. Cxemsl mycka A/l € K. 3-. pOTOPOM.

8. Cxewmsl nycka A/l ¢ . p. B pyHKLIMY BpEMEHM.

9. Cxema nycka A/l ¢ ¢. p. B GyHKIUM TOKa.

10. Cxema mycka JTIT mocienoBaTeibHOTO BO30Y>KAeHuUs B QyHKLIMH BPEMEHH C
WCII0/Ib30BaHHEM KOMaH/I0-KOHTPOJLIepa.

11. Cxema ymnipaBnenust A/l ¢ ¢. p. ¢ AMHAMUYECKUM TOPMOKEHHEM.

12. beckoHTakTHas annaparypa. Jaruvku.

13. CenbCHHHBIM KOMaHoarnmnapar.

14. YundumpoBanHas 67104Has cucreMa perynstopos. (YBCP).

15. beckOHTaKTHbIe CXeMbl yIIpaB/IeHUs Ha JIOTUYeCKUX d/IeMeHTax.

16. Cxema nycka A/l ¢ ¢. p. B pyHKLIMY BpeMeHU Ha JIOTUUeCKHX 3/1eMeHTax.

17. Cxema TUpPHUCTOPHOTO peBepcrBHOr0 DI TOCTOSHHOIO TOKaA.

18. Perynsitopsl ToKa (PT) u peryastopsl ckopoctu (PC).

19. IIpyHLUIIBI TTOCTPOEHYS 3aMKHYTBIX CUCTeM peryaIupOoBaHUsl.

20. Cxema tupuctopHoro JII ¢ nogurMHeHHBIM pery/IMpoBaHUeM.

21. IByX30HHOE peryaupoBaHue CKOPOCTH C MOJYUHEHHOU CHCTEMOM.

22. Ynpasnenue JII ¢ ucnonb3oBaHreM MUKPOIIPOLIECCOPOB



Tabnuiia 7 — Kputepuu otieHKH c(hOpMHUPOBAHHOCTH KOMITeTEHIUM

Kputepuu olieHuBaHus chOPMUPOBAHHOCTH KOMITeTEHLIMK (YacTH

KOHKDETHOH 3a/laum
NpoeKTa, BbiOupast
ONTUMAabHBIN
crioco0 ee pelieHusl,
HCXO[S U3
JeNCTBYIOLLIX
MPaBOBBIX HOPM U
MMEIOLINXCS

NIpoeKTa 3a
yCTaHOBJIEHHOE
BpeMst

penieHud, pelaeT
KOHKpeTHbIe 3d/1aUr
IMPOEKTa 3asBJ/IEHHOI'O
KayeCTBa U 34
YCTaHOBJ/IEHHOE€ BpeMs

Koa u KOMITeTEeHIWH)
HavMeHOBaHUe Ha 6a30BOM YpOBHE Ha TOBBIIIEHHOM YPOBHE
WH/IUKaTopa COOTBETCTBYeT
JNOCTYKeHUST OLIeHKe COOTBETCTBYET OLIeHKe COOTBETCTBYET OL|eHKe
KOMITeTeHI[UU «yI0B/IETBOPUTE/IbH «XOpOLIO» «OTJTUYHO»
(uactu o» 50-64% ot 65-85% ot 86-100% ot
KOMITeTEeHLIUN ) MaKCHUMaabHOTO MaKCHMabHOro Oasia MaKcUMasbHoro 6ania
bamia
NaO-1yk-1
AHanusupyer CrygeHT npyuHUMaeT
3a/lauy, BblJessis ee aKTHUBHOE yJacTue B
0a3oBbIe Xo/e rpoBejeHus
COCTaBSIOLIHe CTyAEHT 110 CYLUeCTBY | ppakTiueCKUX 3aHSITHI,
oCymeCTBIseT C OTBEUACT Ha JIOTHATHO 1
yH TYAEHT, OCHOBHOM, T10CTaBJ/IEHHbIE BOIIPOCHI apryMeHTHpOBaHO
JIeKOMITO3ULINIO0 3HaeT MaTepuaJl 1o
1o TeMe «ATrnapaTypa OTBeYaeT Ha
3ajatn. Teme «Amnaparypa TOCTaBJ/IeHHbIE BOTIPOCHI
MI1-3yk1 yTIpABeHHs 1 yIpaB/ieHus U 3alLUThI 1 )
PaccmarpuBaer - CaMOCTOSITETBHOCTU
5/JIeKTPO00OpYI0BaH Cxewmsl yripaB/ieHUs
BO3MOJKHbIE aHa/M3UpyeT 3ajauy,
ust. CxeMbl 3/1eKTPO00OOPY/I0BAHKEM.
BapHaHThI pelleHust BbIe/isAsA ee 6a30BbIe
yrnpaB/ieHUst NHudopmarioHHbIe
3a/lauM, OlleHUBasi 6 . COCTaBJISIIOLLHE,
3/71€KTPOOOOPYAOBaH YCTPOMCTBA B OCVILIECTRIISOT
UX IOCTOMHCTBA U eM 5 MeKTPONHBOE.», Ha yim
) » E€KOMITO3HULIMIO 3a/1auun
HeJIOCTaTKH. VHbopMaroHHbIe ’ A 1 AdTH,
” XOpOIlIeM YPOBHe paccMaTpuBaeT
NA-1yk-2 YCTpOICTBA B
aHa/M3upyerT 3ajauvy, BO3MO>XHbIE BaPUAHThI
dopmyupyeT B 3/1eKTPOIIPUBO/JE.»,
BbIZIe/Isis1 ee 6a30BbIe pellieHus 3afjauu,
paMKax ymeer OLleHMBasi UX
> aHaIM3UpOBaTh COCTaB/ISAOLIME,
I10CTaBJ/IEHHOU Lie/In JIOCTOMHCTBA U
[10CTaB/JI€HHYIO paCCMaTpUBAET
IIpOeKTa HeJ0CTaTKH,
3a/auy, BO3MOJKHbIE BapUAHThI
COBOKYITHOCTb dhopMynupyeT B paMKax
paccmaTpuUBaTh pellieHus 3a/jaud, -
B3aMMOCBSI3aHHBIX TOCTaB/IEHHOM 118/
BO3MO>KHBIE OLIeHMBas UX
3aza4 TIPOeKTa COBOKYITHOCTh
’ BApUAHTBI €€ OCTOMHCTBA U
6 A B3aMMOCBSI3aHHBIX 3a/iay,
00eCrneyrnBaroIInX pelieHus,
HeJJOCTaTKH, obecreurBaroIInX ee
ee I0CTU)KeHue. orpeJensTh
dbopMynupyeT B paMKax JIOCTIKEeHUe,
Ornpegensiet oXKuJlaemble .
LTATEL [10CTaB/JI€HHOU Lie/n ornpenessdeT OXKudaemMbie
OKIAAEMBIE pesyn e3y/IbTaThl pPeLIeHns
MIpOeKTa COBOKYITHOCTb pesy p
e3y/IbTaThl I
pesy. Bbl/leJIeHHBIX 3a/lau,
BBIJIe/IeHHBIX 3a/ay, | B3aMMOCBs3dHHBIX 3a/a4,
pellieHust MIPOEKTHUPYeT pelleHne
MPOEKTUPOBATH TIPOEKTHPYeT pellieHue .
BbI/Ie/IeHHBIX 3a/1au. . KOHKDETHOM 3818t KOHKDEeTHOM 3a/jauut
UA-2yx-2 e P aa MpOeKTa, BbIOUpast
KOHKPETHOH 3a7jauk MpoeKTa, Bbibrpast Y 6
TIpoeKTHpyeT » B ONTUMabHBINA CITI0C06 ee
TIPOEKTA, PEIATh | opryMasLHLIN C1I0CO6 ee pELLEHNs!, HCXOAS U3
e
perienne KOHKpeTHbIe 3a/iauu

JleMCTBYIOIIMX MPaBOBbIX
HOPM Y UMEIIIUXCS
pecypcoB 1
OrpaHUYeHuH, peliaeT
KOHKpETHbIe 3a/jauu
TNIpOeKTa 3asB/IeHHOI0
KauecTBa U 3a
YCTaHOBJIEHHOE BpeMsl




pecypcoB u
OrpaHUYeHuH.
N/I-3yk-» Permaer
KOHKDeTHbIe 3a1auu
TpOeKTa
3as1BJIEHHOT O
KauecTBa M 3a
yCTaHOBJIEHHO®
BpeMmsl.

2 OOEHNBAHHWE IIMCBbMEHHbBIX PABOT CTYAEHTOB,
PEI'JIAMEHTUPYEMbBIX YYEBHbBIM IIVTAHOM

[TucbMeHHBbIe pabOThl CTY/JE€HTOB MO [JUCLUIVIMHE «3OJeKTPONPUBO, U
3/IEKTPO000PY/J0BaHNEe» YUeOHBIM IJIAaHOM He TTpelyCMOTPEHBI.

3 OIIPEAEJIEHVE PE3YJIBTATA
IMPOMEXYTOUYHOM ATTECTAIIUN
@dopMa NMPOMeKyTOUHOM aTTeCTaLUH 110 AUCLUIUIMHE 3auem.

OLOEHOYHLIE MATEPUAJIBI 1 CPEANCTBA OJId ITPOBEPKN
CO®OPMINPOBAHHOCTHY KOMIIETEHIIN

YK-1. Crioco0eH OCyIIeCTB/IAATh NOMCK, KPUTHYECKWA aHA/IM3 M CHHTe3
uH(opMaLuy, NPUMEHSATh CUCTeMHbIA MOAXO0/ /Il pPellleHUs MOCTaBJ/IeHHBIX
3ajau

3adaHus 3aKkpbimo2o muna

Bblbepume o0uH npasuibHbIll 6ApUAHM omeema:

[lpy kakux ycioBusx pabota [JBUTaTesiss COOTBETCTBYET «eCTeCTBEHHOU
MeXaHWYeCKOU XapaKTepUCTUKe»?

1) Npy HOMHHA/IBHBIX TapamMeTpax MUTAlOLero TOKa (HamnpsbKeHue, 4acToTa),
OTCYTCTBHUM 00ABOUHBIX COTIPOTHBIIEHHH B I[€TISIX 0OMOTOK M HOpMa/bHON Cxeme
CoelMHEeHHs

2) NpyU HOMHWHA/ILHOM Harpy3ke W HOMHWHAJIbHBIX TlapaMeTpax MUTAaroI[ero ToKa
(HanpsKeHWe, YacToTa)

3) TIpM HOMHHA/IbHbIX 000pOTax YW HOMHHA/JIbHOM Harpy3ke, OTCYTCTBUU
n00aBOYHBIX COTTPOTHB/IEHHH B 1IeTIX 0OMOTOK ¥ HOPMa/IbHOUM CXeme COeIMHeHUSI.
[IpaBuibHBIM OTBET — 1.

3adaHusi OmKpblmo20 muna
Jatlime pazeepHymbiil omeem Ha 80NpOC
Cornacno I'OCT P 50369-92 niog, 371eKTpOnpuBOA0M [IOHUMAETCS:
[IpasuibHbili omeem: DneKTpOMeXaHUUecKasi CICTeMa, COCTOsIIIast B 001emM
cjlydae U3 B3aUMOJIEMCTBYIOIIMX  TIpeoOpa3oBaresiel  3/IeKTPO3HEPTHH,
9/IeKTPOMeXaHUUeCKUX W MexXaHWUeCKUX TipeoOpa3oBaresiei, yMpaB/siOMIUX U
MH(OPMAIIMOHHBIX yCTPOWCTB MW YCTPOWCTB COMPSDKEHUSI C  BHEIIHUMH
3/IEKTPUUECKUMH, MeXaHUUeCKWMH, YIIPaB/SIOMUMA W UH(POPMal[MOHHBIMU



CucTeMamMu, IipedHd3Hd4€HHas [OJid IIpUuBeAeHHs B [ABMJKEeHHE HCITIO/THHUTE/IbHBIX
OpraHoB pa6oqe171 MalllMHbl W  yIIpAB/IEHHWA STUM [OBVMJ)KEHHMEM B LeJIdX
OCyIIeCTB/JIEHHA TEXHO/IOI'MYECKOI'O ITponeccd.

/LlonosiHume

DJIeKTpOJBUTraTe b 3/1EKTPOIIPUBO/A — 3/1eKTPOMEeXaHUYeCKUM
nipeobpa3oBaresib, MpeiHa3HaUeHHBIN /1151 peoOpa3oBaHUs SHEPTUU B
MeXaHUYeCKYIO.

[IpasunbHbili omeem: 3/1€KTPUUECKOM.
/LlonosiHume

HomycTtuMas mo HarpeBy Harpy3kKa 3/€KTPOIPMBOJA — 3TO 3aBUCHMOCTH
MOMEHTa WA CW/Ibl CTaTUUeCKOM HAarpy3Kd OT , [JOorycTuMas I0

YC/IOBUSIM HarpeBa JUMUTHDYIOIIEro 3/ieMeHTa 3/eKTPOINpPUBOZA MPU JaHHBIX
YCIOBUSIX OXJIXKIEHUS.
IIpasunbHbili omeem: BpeMeHH.

OxkoHuaTenbHBIE pe3y/bTaThl 00yueHUs (HOPMUPOBAHHWS KOMIIETEHIIH)
OTIpe/IeNISTFOTCS TIOCPeZICTBOM TepeBoza 6aioB, HabpaHHBIX CTYI€HTOM B IpOLiecce
OCBOEHHUS JUCLIUILIVHBI, B OLIEHKHU:

«3aumeHo» — BBICTAB/SIETCS CTYZAEHTY, KOTOpbIii Habpan 50-100 6amioB Bo
BpeMsl TeKyllel paboThI 3a BeCh MepUoA U3yueHus JUCLIUTIIMHBI, IeMOHCTPUPYeT
CIIOCOOHOCTH OCYIIECTB/IATh TIOUCK, KpUTHUECKUM aHa/lu3 U CUHTe3 WH(hOpMaliy,
TIPUMEHSITb CUCTEMHBIN MMOAXO0/ [/151 PelleHUs TTI0CTaB/IeHHbIX 3a/au.

«He 3aumeH0» — BBICTaBJISIETCSI CTY/I€HTY, KOTOPbI Habpas meHee 50 6asiioB
BO BpeMsI TeKyIrieid paboThl 3a BeCh MepPUOA, U3yUeHUsT AUCLUTITMHBI.

4 IIOPSA/TOK ITPOBE/JIEHMS IIOBTOPHOI
IMPOMEXYTOUYHOM ATTECTAIIUN

dopMa NMPOMeKyTOUHOM aTTeCTaLUH 110 AUCLUIUIHE 3auem.

@DOH/] OLIEHOYHBIX CpEeACTB /[JI1 MPOBEJEHHsI MOBTOPHOM MPOMEXYTOUYHOU
aTTecTaluu (OPMHUPYETCS U3 YMC/a OLIeHOYHBIX CPeJCTB 0 TeMaM, KOTOpble He
OCBOEHBI CTY/IEHTOM.

IIpumeuanue:

[onoyHuTebHBIE KOHTPOJIbHBIE WCIBITAHUS TIPOBOJATCSA [T CTYZEHTOB,
HabpaBimx meHee 50 GamwioB (B cooTBeTcTBUM C «[losjio)kKeHHEM O MOAY/bHO-
PEUTHUHIOBOM CUCTEME» ).

Tabsuria 8 — Kputepuu orieHKM C)OPMUPOBAHHOCTH KOMTIETeHLIAM

Kpurepuu onjeHvBaHus
c(hopMUPOBAaHHOCTU KOMIIETEHIUH
(4acTH KOMITETEHI|UH)

Ha 6a30BOM ypOBHe
COOTBETCTBYeT OLleHKe «3aumeHo» 50-
100% oT MakcrMMasibHOTO Oasiia

Koz v HauMeHOBaHWe UHAWKATOPA JAOCTKEHMUST
KOMIIeTeHL[UU
(4acTy KOMITeTEeHLIUN)




N [O-1yk-1 AHamu3upyeT 3ajaudy, Bbljiesiss ee
6a3oBble COCTaBJISIOIIE, OCYLLECTBISET
JIeKOMITO3ULIMIO 3a/]auy.

N-2yk-1 HaxoauT 1 KpUTUYECKH aHATU3UPYyeT
uH(OpMaIuo, He0OXOIUMYIO IS PeIIeHHUs
TI0CTaB/IEHHOM 3a/1auM.

N/1-3yk-1 PaccmaTpriBaeT BO3MOXKHbIE BAPUAHTHI
pellleHUs 3aJjauy, OLleHNBasl X JOCTOMHCTBA U
He/I0CTaTKHU.

B/IaZleeT MaTepuajoM MO0 TemaM, HO
VCIIBITBIBAET 3aTpyJHEHUSl B IOUCKe U
aHasM3e WHQOpPMaLUM [JJ/s1 peLleHUs
MOCTAB/IEHHOW  3a/jaud, KPUTUYECKHU
aHa/nM3upyer u CUHTE3UpYyeT
vHopMalMo, TpUMeHsieT CUCTeMHbIN
MOJAX0J, [JIsl PpelleHUs] TOCTaB/IeHHBIX

3a7au
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