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1. AHHOTAIUA
K pabouell mporpaMme AUCHHUILINHBI
b1.0.25 JnexTpuyecKkuii NpUBOA
TpynoemkocTs 4 3.¢.

1.1. He.]'ll) OCBOCHUS U KPAaTKO€ COACPKaHUE NUCIHUIITTHHBI

OCHOBHOM LIeNbI0 TUCHMILIMHBI SBISETCS (OPMHUPOBAHHE y CTYAEHTOB HEOOXOAMMBIX
3HAHUU M YMEHMM 10 COBPEMEHHOMY JJIEKTPUYECKOMY MPHUBOIY, YTO MO3BOJIMT UM YCIEHIHO
pelaTh TEOPEeTUYECKHE U MPAKTUUECKUE 3a/1a4M B UX NPOPECCUOHATIBHOMN 1A TEIbHOCTH.

B kypce m3ydarorcs BOIPOCHI NPHUMEHEHHS 3JIEKTPOABUIATENIEd B IPOMBIIUICHHOCTH,
CHocoObl MPHUCIOCOOJIEHUsT PabOYMX CBOMCTB 3JEKTpOJABUTATENsl K TpeOOBaHUAM pabouux
OpraHOB TEXHOJIOTMYECKUX OOBEKTOB, COBPEMEHHBIE CHUCTEMBI JJIEKTPONPUBOIOB U HX
CTaTUYECKHEe, HYHEPreTHdYecKue M TUHAMUYECKHE XapaKTepUCTHUKH, a TaKkkKe MpHoOpeTaroTcs
HAaBBIKM pacyeTa, IPOEKTUPOBAHNUS, HAJAAKN U UCCIIETOBAHMS 3 THX CUCTEM.

JUst TOCTHKEHHUSI IOCTaBJIEHHOH 11eJTM HEOOXOAMMO PEIIUTh CIeIyIOIUe 3a1aut:

1. Co3ngath y CTYJIEHTOB IpPaBWJIbHOE IMPEACTABICHUE O CYIIHOCTH MPOUCXOSIINX B
JIEKTPUUECKUX TMPHUBOJAX IMPOLECCOB MPeoOpa3oBaHUsl SHEPIUU U O BIUSHUM TpeOOBaHUIA
pabouynx MaIIMH U TEXHOJIOTUN Ha BBIOOP THMA U CTPYKTYPbI 3JIEKTPOIIPUBO/IA.

2. HayuuTb CTYJEHTOB CaMOCTOSITEJILHO BBINOJIHATH IMPOCTEUILINE pacyeThl MO AHAIU3Y
JBHKEHHS DJIEKTPOIIPUBOAOB, OIPEIECICHUID HMX OCHOBHBIX IAPaMETPOB U XapaKTEPUCTHK,
OLIEHKE HEPreTHUECKUX MoKa3aresaei paboThl U BBIOOpE JBUTATeNsl U IPOBEPKE €ro 10 HarpeBy.

3. HayuuTh CTYyIEHTOB CaMOCTOSITEIbHO IPOBOJUTH 3JIEMEHTApHBIE J1abOpaTOpHbIE
MCCJIEJOBAHMSI AJIEKTPUUECKUX NTPUBOJIOB.

Kpamrxoe cooeporcanue:

HcTopus pa3BUTHSA 3JEKTPONPUBO/IA, MEXAHHUKA IEKTPONPUBOLA, JIEKTPOIIPUBOJL IIOCTOSIHHOTO
U TIEPEMEHHOIO  JJIEKTPOIIPUBOAA, CHUHXPOHHBIE JJIEKTPONPHUBOJA, pa3HbIE CHCTEMBI
pETyJIUpPOBaHMUS.

1.2. IlepevyeHb NJIAHMPYEMBbIX Pe3yJbTATOB 00y4eHHs 110 AUCHHUILINHE, COOTHECEHHBIX
¢ IVIAHMPYEMBbIMH Pe3yJIbTATAMM 0CBOCHHSI 00pa30BaTeIbHOI MPOrpaMMBbI

IInanupyemslie
HaumenoBanue [Inanupyembie
pe3ynbTaThl OCBOCHMUS WnaukaTopsl
KaTeropuu pe3ynbTaThl OneHouHsble
MPOrpaMMBbI (KO 1 JOCTHKEHHS
(rpymmbl) . 00yd4eHus 1o CpencTBa
. coJiep)KaHue KOMITETEHIIUH
KOMIIETEHIINH JUCLUIIINHE
KOMITCTCHIIHH )
IIpoeKTHBIN. [1K-2: Criocoben [IK-2.1: PaccuutbiBaeTr | 3HaTh: Pasno
MPOBOAUTH 0OOCHOBAHHUE | U MMPOEKTHPYET OcHOBBI TEOpUHN YPOBHEBBIE
IIPOEKTHBIX PELICHUH. TEXHUYECKHE OOBEKTHI B | 3JEKTPONPUBOIA 3a/aHus,
COOTBETCTBHUU C IIpU pElICHUH 3aa4 | TabopaTopHbIe
TEXHUYECKUM 3aJaHUEM | IPOEKTUPOBAHUS; pa6otsl, PI'P,
C UCIIOJIb30BAaHUEM MaTeMaTHYECKUE Tecr.
CTaH/IapTHBIX CPE/ICTB MOJIETH U
aBTOMaTHU3ALNHI MIPOrpaMMHBIE
IPOEKTHPOBAHHUS. KOMIUIEKCBI JUIs
[1K-2.4: YHCIJIEHHOTO
TexHuko- aHaimsa
SKOHOMUYECKH (buznyecKux




3KCHHyaTaHHOHHLIﬁ

obocHyeT
PUHUMACMBbIC
IMPOCKTHLIC PCILICHMA.

I1K-3: Cnocoben [1K-3.1: Opranusyer
IPUMEHATh METObI U 9KCILTyaTaluIo
TEXHUUYECKHE CPENICTBA DIEKTPOOOOPY I0BAHHS
OKCILTYyaTalMOHHBIX Ha CPCAHEM K HU3KOM
UCIIBITAHUH U HalpsKCHAH.
JUaTHOCTUKU

3JIEKTPOIHEPTETHIECKOTO

U JJIEKTPOTEXHUUECKOTO

000pyaOBaHUS.

IIK-4: T'oroB k ywacturo | IIK-4.1:

B BBINIOJIHCHUH PeMOHTOB | [Iposepser

000py10BaHUS o

3aJaHHOU METOIUKE.

IIK-5:

I'oTOB K cocTaBIeHHIO
3assBOK Ha 000pyZ0BaHUe
Y 3aIlacHbIC YacTu U
IIOJITOTOBKE
TEXHHYISCKOHN
JIOKYMEHTaIlM1 Ha

TEXHUYECKOE COCTOSIHUE
Y OCTaTOYHBIN pecypc
AJEKTPO-
SHEPreTUYECKOoro u
ANEKTPOTEXHUYECKOTO
obopynoBaHus,
OpTraHHU3yeT
npoIITaKTHIECKHE
OCMOTpBI U TEKYIIHN
PEMOHT.

[1K-4.2:

Cocrasisier
UHCTPYKIUH TIO
JKCILTyaTaluu
o0opyaoBaHUs U
IPOrpPaMMbI
HCTIBITAHUM.

[IK-5.1:

[Ipumensier u
OCBanMBAcT BBOAUMOC
AIEKTPOIHEPreTHUECKOE
U DJIEKTPOTEXHUUECKOE
obopyioBaHHE.

IIPOLIECCOB B
3JIEKTPOIIPUBOJIE;
COBpPEMEHHBIC
CXEMBI yTIpaBJICHUS
AJIEKTPONPUBOIAMH.
Ymersn:
UCTIOJIb30BaTh
MpUOIMKEHHBIE
METOBI pacueTa u
BbIOOpA OCHOBHBIX
HIIEMEHTOB
IIEKTPUUYECKUX
MIPUBOJIOB.
Baanern:
Hasbikamu
¢bopmynrpoBaHus,
MOCTAHOBKH 3a]1a4,
U pacyeToB
YCTaHOBHBILUXCS U
NEePEeXOAHbIX
IIPOLIECCOB B
3JIEKTPONPUBO/IAX;
pacueTa MOITHOCTH
3JIEKTPOABHUraTeNeH
TSl Pa3ITUIHBIX
PEKUMOB palbOTHI;
pacuera
HEPreTUYECKUX
IoKa3aTesen
paboThI
AJIEKTPOIIPHUBO/A;
HaBbIKAMU
MIPOBEACHUS
1abopaTOPHBIX
WCTIBITAHUI
JIEKTPUUYECKUX
MIPUBOJIOB.




PEMOHT.

[TK-5.2:

CocraBisieT 3asiBKU Ha
obopyoBaHue u
3aracHbIC YacTH,
moAroTaBJINBACT
TEXHUYECKYIO
JIOKYMEHTALIUIO Ha
PEMOHT.

1.3. MecTo AucuMIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

WNunekc HaumenoBanue Cemectp WNHnekcsl 1 HAMMEHOBAaHMS YUEOHBIX
JMCIIUTUIMHBI U3yUYeHUs JUCHUIUINH (MOJYyJIeH), IPAKTUK
MOZYA), IPAKTUKHU Ha KOTOPLIE
(Monyns), np P JUTSL KOTOPBIX
OMHUpAETCS .
. co/iepXKaHue JaHHOU
coJiepKaHue JaHHOU
JTUCIUTITUHBI (MOIYJIsS)
JMCIIUTUIMHBI N
BBICTYIIAET OMOPOit
(Motyst)
b1.0.25 | Dnexrpuueckuit 5 b1.0.18 b1.B.02 Teopus
MIPUBO]T Teopurnueckue AJIEKTPOIPUBOIA
OCHOBBI b2.B.03(II)
3JIEKTPOTEXHHUKH. [TponsBoacTBEHHAS
b1.0.20 9KCILTyaTallMOHHAS
DJIEKTpUYECKUE MpaKTUKA
MaIlIHHbI b2.B.04(I1n)
[IpousBoacTBeHHAA
MpeAJAUIIIOMHAs
MpaKTHKa.

1.4. SI3bIk MpenoxaBaHusi: PyCCKUN




2. O0beM IMCOMIIMHBI B 3249€THBIX €IMHULIAX C YKA3aHHEM KOJIHYeCTBA aKaJleMHYeCKHUX
4acoB, BbIJIeJICHHBIX HA KOHTAKTHYIO pa0oTy o0y4aromuxcs ¢ npenoaasaresieM (1o BUIaM
Y4eOHBIX 3aHATHII) 1 HA CAMOCTOAITEJIbLHYIO padoTy 00y4aromuxcs

Brimucka u3 yuebnoro miana (rp. bI1-O11-22):

Kop v Ha3BaHWe TUCIUIUTMHEI 110 YICOHOMY TUIaHY

b1.0.25 DnexkTpuueckuii NpuBoJI

Kypc n3yuenus 3
Cemectp(bl) U3yueHUs 5
dopma MPOMEKYTOUHON aTTeCTAlMH (3a4eT/IK3aMEH ) JK3aMeH
Pacuetno-rpaduueckas pabota, ceMeCTp BBITIOJIHCHHSI 5
Tpynoemkocts (B 3ET) 4 3ET
Tpynoemkocts (B yacax) (cymma ctpok Nel,2.3), B T.4.: 144
Nel. KonrakTHas  padora  oOywammmuxess ¢ | OObeM ayquTOpHOH Bru.c
npenoaasareieM (KP), B yacax: paboThl, MIPUMEHEHUEM
B yacax JOT umu 20!, B
yacax
O06nem pabots (B yacax) (1.1.+1.2.+1.3.): 87 -
1.1. 3aHATHS JIGKITMOHHOTO THIA (JICKIIHH) 34 -
1.2. 3aHATHS CEMUHAPCKOTO TUIIA, BCETO, B T.4Y.: - -
- CEMHUHAPBI (mpakTHUyeckue 3aHATHUA, 34 -
KOJUIOKBUYMBI T.I1.)
B TOM 4ucIe B (hopMe MPaKTUIECKON MOJATOTOBKU 34
- 1abopaTopHbIe PabOTHI 17 -
- PAKTUKYMBI - -
1.3. KCP (koHTpOJb CaMOCTOATEIBbHON pPabOTHI, 2 -

KOHCYJIbTAIl1N)

Ne2. CamocrosiTesibHass padora odyuarommuxcs (CPC) 30
(B yacax)
Ne3. KoauuyecTBO 4acoB Ha 3K3aMeH (IpU HaJIWYUU 27

HK3aMEHa B yUeOHOM IJIaHE)

1yKa3LIBa€TCH, €CJIM B aHHOTallM1 O6paBOBaT€HBHOﬁ IporpaMMebl 110 NO3ULHH ((CBGHCHI/IH O IPUMCHCHUU
JUCTAHIITMOHHBIX TEXHOJIOTUH K QJICKTPOHHOI'O O6y‘l€HI/IH» YKa3aH OTBCT «Aa».




3. Coaepkanue TUCUMILINHBI, CTPYKTYPHPOBAHHOE [0 TeMaM C YKa3aHHeM OTBeJeHHOI0
HA HUX KOJIMYeCTBA aKa/leMUYeCKUX YaCOB M BUAOB YUeOHbIX 3aHATHH

3.1. Pacnpene/ieHue 4acoB 1o pa3jaejaM U BUJAaM y4eOHbIX 3aHATHI

Paznen Bcer KonTakTHas padora, B yacax Yacer
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Hctopus passutus Ol 20 8 8 4(I1P)
Ha3znauenue, pyHKImH,
CTPYKTYpa, Kiaccupurarus
JJEKTPOIPUBOIOB.
MexaHuKa 3J€KTpONPHUBOIA. 38 | 12 12 7 1 6(I1P)
DneKTpOMEXaHUYECKHe 59 | 14 14 10 1 8(JIP)
CBOMCTBA U XapaKTEPUCTUKHU 6(I1P)
3JIEKTPOJBUIATEIICH. 6(PTP)
JK3aMeH 27
Bcero yacoB 3a cemecTp 144 | 34 34 17 2 30

IIpumeuanne: [1P-moaroroBka k mpakTudeckuMm paboram. JIP-moaroroBka k JiabopaTopHbIM 3aHATHAM. PI'P —
BBITIOJTHEHUE PACUETHO-TpapUIecKoil pabOoTHI.

3.2. CopepxaHue TeM NPOrpaMMbl AU CHHUIIIMHBI

Tema 1. BBenenue.
Hctopus pasButust snexrporpuBona. Hasnadenwe, (yHKIHMM, CTpPyKTypHas cxema
3JICKTPONPUBO/IA, KJIACCU(DUKAIUS AIEKTPOIIPHUBOIOB.

Tema 2. MexaHHKa 3JICKTPONIPUBO/A.

Mexanudeckass 4acCTh 3JIEKTPOIPUBOAA. MOMEHTBI U CUJIBI YIIPYTOrO0 B3aUMOACUCTBUS.
CocraBieHHE pacyYETHBIX MEXAHMYECKUX CXEM, NMPHUBEACHHUE NBMKYIIHUXCS MacC, KECTKOCTEU
CBs3eM M HArpy30K K pacyeTHOW ckopocTd. OOOOIICHHBIE pacueTHBIE CXEMbl MEXaHUYECKOU
YaCTH IEKTPONPHUBOA. TUIIOBBIE CTATHYECKUE HATPY3KHU DIIEKTPONIPUBOAA, YUET IOTEPD.

YpaBHEHHs [BMKCHHUS CBS3aHHBIX MAacC JJIEKTPOIPUBOAA IIPU IIOCTOSSHHOM U
IIEPEMEHHOM  II€PENaTOYHOM 4YHUCIIe, paAuyce TIPUBEIACHUS W HMHEPLUUOHHBIX Maccax.
MexaHnuueckasi 4acThb 3JCKTPONPHUBOJAA KaK OOBEKT yrpasieHHs. CTPyKTYpHBIE CXEMBI H
nepeAarouHsle QyHKIMU. MexaHW4YecKhe MEepexoHbIe MPOLECChl. YCKOPEHUE M 3aMeUICHUE.
I[Tyck, peBepc, TOpPMOXKEHHE U BBIOET.




Tema 3. DaekTpoMexaHHYeCKHe CBOWCTBA U XapPaKTEPUCTUKH IJIEKTPOABUIaATE €I,
0O0001eHHOE MaTeMaTHYECKOE ONHCaHue

OJICKTPOMECXAHUYICCKOT'O Hp606paSOBaHI/I${ SHCPIHUHU. Hcxomubie YpPaBHCHU.

JUHaAMHUYCCKUX IponecccoB

YpaBHEHUsSI U CTPYKTYpPHBIE CXEMbI JBHUIATENIEl MOCTOSIHHOTO TOKa C HE3aBUCHMBIM

(mapannenbHbIM) BO30YKICHUEM.

Kananel ynpaBneHuss moineM U ILeNblo SIKOps, MX OCOOEHHOCTH. EcTecTBeHHBIE H
UCKYCCTBEHHBIE CTAaTUYECKUE DJICKTPOMEXAHUYECKUE M MEXAHWYECKUE XaPAKTEPUCTHUKHU.
Bnustaue peakuuu sikopsi. TopMo3HBIE pEXKUMBI PaOOTHI.

YpaBHEeHHs [JBUTATENEH IIOCTOSHHOIO TOKa IIOCIENOBATEIBHOIO U CMELIaHHOIO
BO30YyKJeHUs. EcTecTBEHHBIE U HCKYCCTBEHHBIE CTAaTHYECKHE DSJIEKTPOMEXaHUUYECKHE U

MCXAaHUYCCKUEC XAPAKTCPUCTHUKU JABUTATCIIA.
XapaKTCPHUCTHUK JABHUTIaTCIIsA CO CMCIIaHHBIM

COIIPOTUBJICHUM B CUJIOBOM LIETIH.

BO30YKICHUEM.

Pexumbl pabotbl nBuratens. OcoOeHHOCTH
Pacuer 100aBOYHBIX

DNEeKTpOMEXaHUUECKUE CBOMCTBA M XapaKTEPUCTHUKU ACHUHXPOHHBIX M CHHXPOHHBIX

JBATATEJIEN.
MatemaTndyeckoe ONIUCaHHE

CXEMbl 3aMCIICHUA

ACUHXPOHHOI'0  IBUTATCJIA.

EcrecTBeHHble XapakTepucTUKU. OCOOCHHOCTH XapaKTePUCTUK ACUHXPOHHBIX JBUTaTelen ¢
KOPOTKO3aMKHYTBIM pOTOPOM. TOpMO3HBIE PEKMMBI ACHHXPOHHBIX JABUTaTeNel. JIMHaMu4ecKkne
CBOWCTBA ACHHXPOHHOTO JIEKTPOMEXaHUUECKOT0 Mpeodpa3zoBaTes.

DneKTpOMEXaHUYECKHUE CBOMCTBA U OCOOEHHOCTH XapaKTEPUCTUK CUHXPOHHBIX U JPYTHX

THUIIOB JBUTATENCH.

3.3. (I)OpMI)I U METOAbI MPOBECACHUSA 3aHﬂTHﬁ, NMPpUMCEHAECMbIEC yqeﬁﬂble TEXHOJOI'MH:

Jns  u3yyeHMs AMCUUIUIMHBI TPEAyCMOTpPEHBI clieAyionye (GopMbl OpraHu3aluu
y4eOHOro Iporecca: JIEKIWH, MPAaKTUYeCKHe 3aHATHs, pacdyeTHO-rpaduyuecKue 3alaHus,
CaMOCTOsTeNIbHAs paboTa CTYJEHTOB, UHAUBUYaJIbHbIE U TPYIIIOBBIE KOHCYJIbTALINY.

B npouecce npenoaaBanusi JUCHUILUIMHBI CIIELUAIbHbIE UHTEPAKTUBHBIE TEXHOJIOTUHU HE

MPEyCMOTPEHBI.

4. IlepevyeHb yueOHO-METOAMYECKOr0 00ecrevYeHHs I CAMOCTOSTeIbHOM PadoThI
oOyuarommxcs no gucuumniaune. Coaepxanune CPC

Ne | HawumenoBanue paznena (Tembl) Bun CPC Tpyno- DOpMBI U METOIBI
JUCLUATUIMHBI €MKOCTh KOHTPOJIS
(B yacax)

1 | Ucropus paszsutus Ol Beinonuenue 4 AHanIu3 TEOPETUYECKOTO
Haznauenue, QyHKImH, KOHCIIEKTa MmaTepuaia, BHeaya.CPC
CTPYKTYpa, Knaccudpukarms 11 Bemonnenue PI'P

Bremonnenue [1/P
Boimonnenue JI/P

2 | MexaHuKa 3JIeKTpONPUBO/IA. Brmonnenue [1P 6 AHanIu3 TEOPETUYECKOTO
matepuana, BHeaya.CPC
Brmonnenue PI'P
Brmonnenue [1/P
Bemonaenue JI/P

3 | OnekrpoMmexaHudeckue cBoicTBa | Brimonnenue I1P 20 AHanu3 TEOPETUIECKOTO

Y XapaKTEPUCTUKHU
3JIEKTPOABUIaTeIeH

Brinonnenue JIP
Brimonnenue PI'P

MmaTepuania, BHeaya.CPC
Brmonnenue PI'P
Brimonuaenue I1/P
Brinonuenue JI/P




‘ Bcero uacos | ‘ 30

PacuetHo-rpadguyeckas padora (5 cemectp).
3aganue 119 pac4eTHO-rpau4ecKoi padoTbl

B kagectBe aBurarenss MexXaHHW3Ma MCIOJIb3YETCS JBHUraTellb IIOCTOSHHOIO TOKa
He3zaBucuMoro Bo30yxaenus (AI1TH.B.) cepun I1.

[Ipu BBINOJIHEHNN KOHTPOJIHOM pabOThl HEOOXOIUMO:

1) paccunTarte M MOCTPOUTH O MACMOPTHBIM JaHHBIM (IPUIOKEHUE 1) ecTeCTBEHHbIE
JNEKTpOMEXaHUYECKYI0 () u MexaHuueckyro w(M) xapakrepuctuku B I, I u IV kBagpanTax;
Ha3BaThb PEXHUMBI paboTa JBUTaTessl, WIUIIOCTPUPYS IOKA30M pacIlOJIOKEHHUS HaIlpaBICHUN
nuTaronero HamnpsbkeHus, TokoB M OJIC menu skops; IMOKa3aTh HANpaBiICHHE JBHKEHUS
INEKTPUYECKON U MEXaHUYECKON MOITHOCTEN 711 BCEX PEKUMOB B T.U. U JUIsl TPAHUYHBIX;

2) paccuMTaTh aHAIUTUYECKU U TpaUUEeCKH CONPOTUBIIEHUS IyCKOBBIX PE3UCTOPOB U
IIOCTPOUTH auarpammy mycka JAI1TH.B.;

3) paccunuTaTh aHAJIUTUYECKH CONPOTUBIECHHUS] TOPMO3HBIX PE3UCTOPOB MU IMOCTPOUTH
nuarpammy topmoxkenus JAIITH.B.;

4) nns peKMMOB ITyCKa M TOPMOYKEHUS] HAUEPTUTh CXEMY 3aMEIlCHUs IBUTaTeNs U Lenei
yIpaBIEHUS.

Tabmuua 1.1.
Tunopasmepst AIITH.B. cepun 211

Bapuant 1 2 3 4 5 6 7
Tumnopasm |2TTH13 |2ITH13 [2[TH13 |2ITH13|2T1H13 |2ITH13 ,

2ITH13]
ep 2 2 2 2 2 2
Momwoer |5 4| 55| 7 | 85 | 105 | 14
b,KBT
Bapuant 8 9 10 11 12 13 14
Tunopasm | 2161 2110 | 210 | 2I10 | 20II0
ep 32 pHIB132211b132 132 132 132 132
Mommoer |35 1 45 | 53 | 34 | 45 | 53 | 55
b,KBT
Bapuant 15 16 17 18 19 20 21
Tunopazm | 2I[1® | 2[1D | 2[10 | 211D | 2[1D | 2[1D |2[1H16
ep 132 132 132 132 132 132 0
MorHoCT 4 42 5,5 6 7,5 11 4,5
b,KBT
Bapuant 22 23 24 25 26 27 28
Tunopasm |2[TH16 |2ITH16|21TH16 [2[TH16| 21161 | 2I161 | 21161
ep 0 0 0 0 60 60 60
MormrHocT 6,3 7,5 11 13 6 7,5 8,1
b,KBT

Tabmuua 1.2.
TpeboBaHMe K MyCKOBBIM PEKUMAaM JIBUTATEIIsS
Bapuant 1 2 3 4 5 6 7
1./1, 0,7 10,75 0,8 0,65 0,7 0,75 0,8

YA 2 3 - - 4 2 3




A=111, - - 2,2 2.4 - - -

BapuanTt 8 9 10 11 12 13 14
1,/1, 0,9 0,8 0,75 | 0,85 0,7 0,75 | 0,65
z 3 4 - - 3 4 -

A=111, - - 2,0 2,2 - - 1,8

Bapuant 15 16 17 18 19 20 21

1,/1, 08 |09 [085 |07 |075 |065] 08
7 _ - 3 4 - - 3
A=1/1, | 21 | 24 - - 22 | 2,0 -

Bapuant 22 23 24 25 26 27 28

1,/1, 09 |075 |08 |065 |08 | 07 | 08
Z 4 3 - - 3 4 -
A=1/1, | - - 22 | 24 - -] 2,0

1. Meroanyeckne yKa3aHHs 110 BBINIOJTHEHNUI0O KOHTPOJIbHBIX padoT

2.1. TIlocTpoeHHMe eCTECTBEHHBIX JJIEKTPOMEXAHHMYECKHX M MEXaHMYeCKHX
xapakrepuctuk AIIT H.B.

J1st mocTpoeHUS YKa3aHHBIX XapaKTEPUCTHK 3aMMCaTh HEOOXOIUMBIC YPaBHEHUS, B
KOTOPBIX BCE MepeMeHHbIe Oy IyT COOTBETCTBOBAaTh HOMUHAIBHBIM MapaMeTpaM, yKa3aHHBIM B
MacCHOPTHBIX TaHHBIX Ha paccMaTpuBaeMble IBUraTenu (mpuioxeHue 1).

ComnpoTBIeHHE AKOPHOM LIENM  JBUTaTels  BKIIOYAE€T  CONPOTUBIIEHME  BCEX
TIOCJIEI0BATENBHO BKJIIOUEHHBIX OOMOTOK:
rﬂ.u. = rf{ + r}.I.n. + rK.O. 2 (2 1)
TJIE ¥, — CONPOTUBIIEHHE OOMOTKH siKOps, OM;
¥, — COIPOTHUBIICHUE OOMOTKH JIOIOIHUTENLHBIX MOI0COB, OM;
7, , — COIPOTUBIIEHUE KOMIIEHCALIMOHHOW 00MOTKH, OM.
B ciydae oTCyTCTBUS JaHHBIX O CONPOTHBIICHUH KOPHOM LIEMH, €T0 MOKHO ONPEACIUTh
0 SMIIUPHUYECKON QopMmylie depe3 K.M.JA., UCXOAS W3 MPEIOKECHHS, YTO TOJOBHHA IMOTEPh
HMECT MCCTO B aKTUBHBIX COIIPOTUBJICHUAX 00MOTOK ﬂKOpHOﬁ OCIIn:
Fow = 0,5(1=71)R,, (2.2)
riae 77,— K.ILJ. JBUraTesis B HOMMHAJILHOM PEXUME;
R, =U, /I ,— HOMHHAIBHOE COIPOTHBICHHE CHJIOBOH IEIIM ABUraTelNs, COCTOSIIEE H3

COOCTBEHHOTO ¥y, W BHCHIHETO R KOTOPBIC IIPU HETIOABHUIKHOM (3aTOpMO)KeHHOM) SAKOPC

BH
ABUTATCIIA W HOMUHAJIBHOM HANPsOKCHUW ITHUTAHUSA U . o0ecreunBarOT IIPOTCKAHUC
HOMMWHAJIBHOI'O TOKa ]H 110 €ro IcIu, Om.

Jlnst  pacdera XapaKTEPHCTUK HEOOXOMUMO 3HATh 3HAYCHHE KOHCTPYKTUBHOTO
kod(durmenTa ABUTATEINS
k= pN/2ma, (2.3)



TAC p — YHUCIIO Iap MOJIOCOB ABUTATCIIA,

N — 9uCI0 aKTUBHBIX POBOJTHUKOB OOMOTKH SIKOPS;

a— YUCIIO TIap MapalijIeIbHBIX BETBEH OOMOTKH SIKOPSI.
A Tarke HEoOXOAWMO 3HAaTh HOMHMHAJIBHOE 3HAUYCHHE MAarHUTHOTO MOTOKa @, , KOTOPHIH He
BCCTa MPUBOAUTCA B CHIPABOYHBIX HJAHHBIX U €TI0 NPUXOAUTCA ONPCACIATH IO YHI/IBepCEIHLHOI\/'I
KPHBO HaMarHWYMBaHWs Ui COOTBETCTBYomero tuma apurarens @ = f([ ), koTtopas, Kak
NpaBUJIO, OTCYTCTBYET B MACIOPTHBIX JaHHBIX JBUTarens. [loaTtomy ymoOHee Mpou3BeICHHE
k®,k& wHaxoouTh W3 YpaBHEHHS OJIICKTPOMEXaHHMUYECKOH XapaKTCPHCTHUKH, 3alMMCaHHON JuIs

HOMMUHAJIBHOI'O pCXXuMa:

kb, = 2.4)

ITockOIbKy MCKOMBIE XapaKTEPUCTUKHU JIMHEWHBIC, TO Ul UX IOCTPOCHHS TOCTATOYHO
UMETh KOOpAMHATHI ABYX ToueK. OOBIMHO cieayeT OpaTh TOUKM TpPaHUYHBIX PEXKHUMOB:

xoJsocroro xona (@, ,0) u xoporkoro 3ambikanus (0,/  nmm0,M )

JUnis. WUTIOCTpallMy HAmNpaBiIeHUH HampspkeHHs nuTaHus, Toka u OJIC Heobxomumo
OPUBECTH I KAXKIOTO PEXHMa CXEMY OHJIEKTPUYECKYI0 (YHKIHMOHAJIBHYIO SKOPHOW IIeTH
nBuratens, puc.2.1, u rpaduky XapaKTepHCTHK, pUC.2.2, TIe B Ka4eCTBE MpUMepa N300pakeHBI
JUIIb HampaBiICHUS JUIsl JBUTATENbHOIO pEXUMa, a TaKKe HAlpaBiIeHUE MOILIHOCTEM:

JNIEKTpUYECKON P, MexaHndeckod P, M MOIIHOCTU NoTepb AP . AHalOrM4HO M300pa3uTh U

w
JUIsl TEHEPATOPHBIX PEKHUMOB: C PEKyIEpALME JHEPrud B CETh, IPOTUBOBKIIOYCHUS IO
I[efICTBHeM AKTUBHOI'O MOMCHTAa M IIPpU CMCHC MOJAPHOCTU NHUTAIOMICTO HAIMPsSIKCHHUA, IIPU
AUHAMHUYCCKOM TOPMOXCHHMU W B TIpPaHUYHBIX PCKHUMaAX (XOJ'IOCTOFO X0Ja MU KOPOTKOIro
3aMbIkaHus). Bee pesxkuMbl ¢ He0OXoauMO HHpOpMaIMel Mmoka3aTh Takxke, puc.2.2.

w

Sy

Puc. 2.1 Puc. 2.2

2.2. Pacyer u mocTpoenue quarpammsbl nmycka JAIIT H.B.

HuarpamMmmbl Tycka, puc 2.3., TNPEACTaBISAIOT COOOW CEMEHWCTBO MCKYCCTBEHHBIX
MEXaHUYECKUX (ITMEKTPOMEXaHHUUECKUX) XapaKTEPUCTUK MPU PA3TUYHBIX COMPOTUBICHUIX LIETIH
SAKOPS, TAC MEPEXO] C OJHON XapaKTEPUCTUKU HA JPYTYI0 MOXKET OCYIIECTBISATHCA B (yHKIIMH
TOKa (MOMEHTa), cKkopocTH, BpeMeHH uian DJIC sxopst nurarens. BeanunHbsl TUKOBBIX TOKOB [,

(MomeHTOB M) 1 nepektovaronux /, (M ,) onpenenstorcs Win 3a4at0Tcs, HCXO U3 PeXKUMOB

MyCcKa U OBICTPOTHI pa3rOHa JIBUTATEJIS.

Pacyer compoTuBIeHWII MyCKOBBIX  PE3UCTOPOB  MOKHO  OCYIIECTBIATH  Kak
AHAJTMTUYECKUM, TaK U rpaduieckuM crocodbamu. O6a crocoba 0a3upyroTcst Ha OJHUX U TE€X JKe
IIOJIOKCHUAX.

[Tpu rpaduueckom criocoOe 1Mo IByM HCXOAHBIM JTaHHBIM U3 TPEX:



nUKOBOMY [/, mepekimodaromeMmy [/, TOKaM M YHUCIy CTyNeHed Z IyTeM HECKOJIbKUX
IIOBTOPEHHUM CTPOUTCS IIyCKOBAs JuarpaMma JBUTaTells.

HpI/I AHAIMTUYECKOM CIOCO0E IO ABYM HCXOIHBIM OAHHBIM PAaCCUHUTBIBACTCA TPETHE, U
€CJIM HEW3BECTHLIM OBLIO YHCIIO CTEleHeH Z , TO PE3YJIbTAT OKPYIJIACTCA 0 OMKaMIIero

IIEJIOT0 YHWClla M OTNpeNelsieTcss HOBOE 3HAueHWe OJHOTrO M3 BenwymH [, wim 1,, a 3arem
CTpOUTCSl TycKoBas auarpamma. Bemuuwmnsl [,,/, u Z cBsi3aHbl MeXay co0O0i, MO3TOMY
3a1aBaThCs IPOU3BOIEHO MOXKHO TOJIBKO JIBYMsI U3 HHX.

e U, — )
? 1L,OL_ a
K1 K2 )
M < i 3 —ecmecm.
= > @, F——-
2 1 S
[( )] T | SR e
0,5}
OB ¥
LYY YLD
~— =t
R, 0
- R, -
a) 6)
Puc.2.3 a) cxema exuiovenus nyckoebix pezucmopos; 0) duazpamma nycra.

Cxema BBIKITIOYEHHS! IIyCKOBBIX PErMCTpPOB IpHBeAeHa Ha puc. 2.3 a, rme 7,,R,R, -
CONPOTHBIICHUSI YYaCTKOB LENH; 7,,/,7,- CONPOTHBICHHSA SIKOPS JABHUraTelss M CTyNEHEU
IIyCKOBOI'O PE3UCTOpA.

B OosbIIMHCTBE MPAaKTUYECKUX CIydYaeB MOMEHT COIPOTUBJIEHMSI B IpOLECCE IyCKa
OPUHUMAETCS TMOCTOSHHBIM. IlpM STOM NHKKM TOKa WJIM MOMEHTa OOBIYHO BBIOMpAIOTCS
OJIMHAKOBBIMH Ha BCEX CTYMEHsAX. Toraa myckoBas AuarpaMma OyAeT UMeTh BU, MPUBEICHHBIN
Ha puc. 2.3 0, T1Ie XapaKTEepUCTUKHU | U 2 — HCKYCCTBEHHBIE, a 3 — €CTeCTBCHHAS.

Meroanka pacyeTa BEIMYHMH CONPOTHBJICHUN IMYyCKOBBIX PE3UCTOPOB 3aBUCUT OT JIBYX
YCIIOBUM:

1) uncno crynenei nycka Z 3a7jaHo;

2) 9uCIIO CTyNICHEH HEe 3aJ]JaHO U €0 TPEOYeTCs ONPEACTUTh.

PexxuM mycka MOXeT ObITh HOPMAJIBbHBINA, (POPCHPOBAHHBIN TUIABHBIA WM HETUIABHBIM,
9TO SIBJISETCS ONpPENeNIAIONM B 33aJaHUU M BbIOOpe 3HaueHwd [,,/, wiam Z mpu pacderax
COINPOTHUBIICHUH MyCKOBBIX PE3UCTOPOB B KAXKJIOM M3 JIBYX YCIOBHUH.

CoOTBETCTBYIOIINE YCIOBUS OTOBAPUBAIOTCS B MUCXOIHBIX TAHHBIX KOHTPOJIBHON paboTHI,
a PEKUM ITyCKa IPUHUMAETCSI HOPMaJIbHBIM.

Ha mpaktuke mjis pacdeToB MCHOJB3YIOTCS JIMOO aOCOIOTHBIC, JTUOO OTHOCHUTEIBHBIC
€IMHUILIBI, TPEJICTABISAIONINEe CO00M OTHOIICHHE TEKYIIMX 3HAYCHHH BeIHYMH K 0a30BbIM. B

KauecTBe 0a30BbIX BennuuH npunumarores: U,/ . n @, .

PacueTsl B OTHOCUTENBHBIX €IWHUIIAX O0Jiee YHUBEPCAIbHBI U B OOJBIIMHCTBE CIIy4acB
YIPOLIAIOT UCTIOIb3yeMbIe (POPMYJIBI.

2.2.1. AHaTUTHYECKHUH coco0d pacyeTa CONMPOTHUBJICHUMH
NMYCKOBBIX Pe3HCTOPOB



AHaTUTHYECKUN CTTOCOO COMMPOTUBIICHUH ITyCKOBBIX PE3UCTOPOB TOUHEE IPaUUECKOTO 1
OTHHUMaeT MeHbIIe BpeMeHH. ['paduueckuii cnocod qaeT Xopouryto HariasAHOCTb.

J171s1 GONBIIMHCTBA CITyYaeB, KOT/Ia B PEXKHUME YCKOPCHHUS TUKOBBIE M MEPEKITIOYAFOIINAE MOMEHTHI
NPUHUMAIOTCS OJUHAKOBBIMH, JIydIllle TOJb30BATHCS AHAIMTUYECKMM CriocoboM. B Tex ke
cnyqaﬂx Korga Ha paBHBIX CTYHGHHX yCKOpeHI/ISI IIMKOBBIC U Hepemmqafoume MOMCHTHEI 110
YCIOBHSM TPUBOJA MPUHUMAIOTCS PA3IUYHBIMM, BBIBEACHHBIE HIKE (OPMYJBI  JUIS
AHAJIUTUYCCKOTO pacqua HerI/IFOIlHI)I 158 cnez[yeT IIOJIB30BATBCA TOJBKO l'”pa(l)I/I‘-ICCKI/IM
CII0co0oM.

Ecnm 3agaHo 49MCIO CTyNEHEW MyCKOBOTO pE3WCTOpa Z, TO NMPU HOPMATBLHOM ITyCKE
HE00X0IMMO 3a/1aBaThCs TOKOM (MOMEHTOM) MEPEKITFOUCHUS. BeTnyrHa MepeKIFoaroIero Toka

(MomeHTa) /, 00br4HO Gepercs Ha (10-20)% Oomble TOKa CTATUCTUUECKON HArpy3Ku 1, .

Torma MOXHO oOmpenennTh OTHOIIEHWE THMKOBOTO Toka (MomeHta) [, K

nepexitovatonieMy /, ¢ 00s3aTelIbHOM Mmocienyromiel mposepkoit ycnosus [, <251, :
A=111L==1/r I (2.5)

rje Z - 4uciio CTyIeHel ITyCKOBOI0 pe3UCTopa;
* (3
Vyw =Ty /R, - OTHOCUTENILHOE 3HAYEHUE CONPOTHUBIIEHUS AKOPHOM Lenu ABurarens, Om;

R, =U_/I - HOMHHaJIbHOE CONPOTHBICHUE CWJIOBOW LMW ABUTATENs, COCTOSIICE W3

BHYTPEHHETO 7,, ¥ BHEIIHETO R, , KOTOPOE IPU HENOABHKHOM (3aTOPMOKEHHOM)

BH °
SKOpe M HOMHMHAJIBHOM JJIsl BUTaTens HampsokeHnu U, obecrieynBaeT MpOTEKaHWE
HOMHUHAJIBHOTO TOKA B siKope [, Om;

U,,I, - HoMHHaIbHbBIC 3HAYEHHUS COOTBETCTBEHHO HANPSHKEHUS U TOKA SKOPS IBUTATEIIS;
Ecmu ycnoBue [, <2,5/ He BBHINOMHSETCS, TO HEOOXOAMMO H3MEHHTh B CTOPOHY
YMEHBILICHNS BEIMUMHY 3a/1aBaeMyIo Toka /,. B ciydae HeBO3MOXHOCTH yMEHbIIEHUS [, , U3-3a
HecoOmonenns ycnosus [, =(L1+1,2)/ , HeoOX0aMMO YBEIUUUTH YHCIIO CTYTIEHEH IyCKOBOTO

peocrara Z .
AOCOTIOTHOE U OTHOCHUTENBHOE 3HAU€HUs IHKOBOTO TOKAa MOYKHO OIpPENEIUTh U3
BBIPAYKCHMII:

I =AM, 1 =1/1,=2I,. (2.6)

Ecam HEM3BECTHO YMCIIO CTyNEHEH, TO OHO MOXKET OBITh HAHIEHO W3 BHIPAKCHHUS:

Ig—~—
7 = r n.uA] 1 (2 7)
IgA > :
rne A=1,/1,=1 1* /1 : - OTHOLICHUE MHKOBOI'O TOKA K MEPEKII0YalOIIEMy, B3TOE U3 TaOIHIIbI

1.2.

JIi1st HOpMaJTbHOTO TyCKa 3afaeTcsi TOK nepexumodenus /, u3 ycnosus 1, = (1,1+1,2)/ , a

*
3aTCEM HUCpEe3 A OIPEACIIACTCS Il H COOTBCTCTBCHHO [1 . Ecu TOJIYUHUTCA I[pOGHOC 3Ha4YCHUe 7

, TO €ro OKpPYIJAIOT A0 LEJI0I0 M OIPEACIIACTCI HOBOC 3HAUCHUC 11, KOTOPOE€ HE OOJKHO



npeBocxonuTh 2.5/, . Ilocie okpyrieHust Z U oIpeJiesieHus] HOBOro 3HaueHus [, mposepsieTcs
BeIMoNHEeHUe ycnous: [,>11/ . Ecnu ycnoBue He BBINONHSAETCSA, TO CIEIyeT IMPOBECTH
OKpyTJeHue Z B JPYIyl0 CTOPOHY WJIM 3aJaThCsl APYTUM 3HAaueHHUeM [, C TOBTOpEHHEM

COOTBETCTBYIOIIUX PACYETOB U IIPOBEPOK.
Ecnu He 3a1aH0 A, TO UI1 HOPMAJIBHOTO MyCKa CIIEAYET 3aaBaThcs TokamMu [, u [, wu3

yenosust: [, <251, I,>(1,1+1,2)], c npoBemeHHEM pAcCUETOB M NPOBEPOK, AHAIOTMUHBIX

U3JI0’KEHHBIM BBIIIIE.
Jlanee TpPOBOAUTCA pacdyeT B AOCONIOTHBIX WJIM OTHOCUTENBHBIX EAMHHUIAX IOJHBIX
COIPOTUBIIEHUI PE3UCTOPOB LIETH:

* T\
R =U,, /1) R, =1/1;
R, =R/ /2 wiw R, =1/1 % (2.8)
Ry=R /72 \ R =1/1'2>
R, =R /2" R, =1/1;2")

Y COIIPOTUBJIEHUN PE3UCTOPOB CTYNEHEM:

PR
;=R -R,) A
r,=R,—R, ool A
r,=R,—R,;;> wm I /12> (2.9)
r,=R -1, « 1 A-1
’ AT,

[Tocne pacyeTa CONPOTHBIICHUH CTYTIEHEH HEOOXOIUMO MMPOBECTH MTPOBEPKY:

Fonthtn+o.+rn =R (2.10)

n

2.2.2. I'padmuecknii crnocod pacyera CONMPOTUBJIEHUH MYCKOBBIX
pe3ucTopoB

v * v ~
Otpe3ok ab, paBHbIi (1—@®,) U N3MEPEHHBIH B MacImITabe OTHOCHTENBHOW CKOPOCTH,

*

COOTBCTCTBYCT CONPOTHUBJICHUIO AKOpPA ABUTaTCIIA I"ﬂ_u_ B OTHOCHTCIBHBIX CIUHHIIAX.

* *
AHanoruyHo OMPCACIIIIOTCA OCTAJIBHBIC ITOJIHBIC COIIPOTUBIICHUSA LICIIH: GS—RZ , ac _Rl , ao -

*

* o *
R, ¥ CONpPOTHUBICHHUS CTyIIEHEH: 66- 1, , 62 - 1,
[TonHBIE COMPOTHUBIICHHUSI SKOPHOW IIEMHM W CTyleHeH B aOCONIOTHBIX €IMHMIIAX
OTIPEICIIAIOTCS U3 COOTHOIICHHUH:



Crnenyer CpaBHUTb BEIWYUHBI IOJHBIX COMPOTHUBICHUH U COMPOTHUBICHUH CTYICHEMH,
pacCUYMTAHHBIX aHATUTHYECKU B 11.2.2.1, C COMPOTUBICHUSIMH, ONPEIEICHHBIMHU IpadUIECKH MO
IIyCKOBOM JAMarpamme.

[Ipu »s5ToM BO3MOXHA HeOOJbIIAsg pa3HUIA [0 CPABHEHUIO C peE3yJbTaTaMu,
MOJyYEHHBIMH aHATUTUYECKUM TyTEM, U3-32 HETOYHOCTH TpadUIeCKUX MOCTPOCHU.
Kpurepuu BbicTaB/IeHUS OLIEHOK 32 BbINOJHeHHe U 3amuty PI'P:

KoanuyectBo
XapakTepucTHKA BbINOJHEHN U 3a1uThl PI'P HaOpaHHBIX
0a/1J10B

- paboTa cl1aHa B CpOK, 21,1-25,

- obopmrenue coorBercTByeT TpedboBanusm ['OCT ECK/I, «OTIJIMYHO»
- UMEETCS CITUCOK MCIOJIb30BaHHOM JTUTEPATYPhl, COAEpKAIIEH
CIIPAaBOYHBIN MaTepual U UCTOYHUKU MPO(HECCHOHANBHBIX 0a3 NaHHBIX,

- MPAKTUYECKOE 3a/laHue PEeUIeHO MPABHIbHO, C 000CHOBAHHUEM
MPUMEHSEMbIX TEOPETUUECKUX MOJI0KEHUH 1 COMTPOBOKJICHO
HEOOXOJMMBIM aHAIM30M U UHTEpIIpeTalreil MOJyYeHHBIX Pe3yIbTaToB;
- TEOpETUYECKask B3aUMOCBA3b C IPAKTUYECKON YaCThIO OCBEIICHA B
MOJIHOM 00beMe, TIIyO0KO, C UCTIOJIb30BaHUEM PA3TUYHBIX HCTOUHUKOB
HAYYHO-TEXHHUUECKON HHPOPMAITIH.

- TIpY 3alIUTE YKa3bIBAETCS B3aUMOCBS3b BBIIIOJHEHHBIX PACYETOB C
MOCITIEAYIOIUMU, YeTKO OOOCHOBBIBACTCS BBHITIOTHEHHBIN PacyeT;

- TpH 3alIUTE IPOCIEKUBACTCS YETKasi CTPYKTYpa, Joruueckas
MOCJIEI0BATEIbHOCTD, OTPaXKatollasi CyIIHOCTh PACKPhIBAEMbIX MTOHSATHUH,
TEOpUH, SIBJICHUN

- Ha BOIPOCHI JJAIOTCS TOJTHBIE UCUYEPIBIBAIOIINE 000CHOBAHHBIE OTBETHI

- paboTa cl1aHa B CpOK, 17,1-21,

- obopmrenue coorBercTByeT TpedoBanusm ['OCT ECK/I, «XOpOIIO»
- UMEETCS CITUCOK MCIOJIb30BaHHOM JTUTEPATYPhl, COAEpKAIIEH
CIIPAaBOYHBIN MaTepual U UCTOYHUKU MTPO(HECCHOHANBLHBIX 0a3 NaHHBIX,

- B IPAKTUYECKOM YaCTH 3a/1aHUsl UMEIOTCS OTJENbHbIE HEIOCTATKH, HE
BIIMSIONINE HA OKOHYATENbHBIA PE3yIbTaT UCCIICIOBAHNUS,

- IPU OCBELIEHUH TEOPETUYECKON B3aMMOCBSA3H C MIPAKTUUYECKON YaCThIO
OBLJT MCIIOJIB30BAH TOJIKO OJIMH UCTOYHHUK HAYYHOU WH(POPMAIIUH, HO
BOIPOC OCBELIECH B LI€JIOM MTPaBUIIbHO;

- YE€TKO 0OOCHOBBIBACTCSI BBHITIOJIHEHHBIN PacuerT;

- TpH 3alIUTE IPOCIEKUBACTCS YE€TKAsi CTPYKTYpa, Joruueckas
MOCJIEI0BATEIbHOCTD, OTPaXKatollasi CyIIHOCTh PACKPhIBAEMbIX MTOHSITHUH,
TEOpUH, SABJICHUN

- Ha BOIIPOCHI JAIOTCSI 0OOCHOBAHHBIE OTBETHI, IOy CKAIOTCS
HE3HAYUTEJbHbIE HEJOYEThI

- paboTa cliaHa B CpOK, 12,5-17,

- opopMIIEHHE COOTBETCTBYET TPEOOBAHMSM, «YIIOBJICTBOPUTEITH
- IMEETCsI CIUCOK HCIIOJIb30BAHHOM JINTEPATYPHI, COACpKAIIEH HO»

CIIPABOYHBIA MaTepHal,

- MPAKTUYIECKOE 3a/IaHNE BBIMOJTHEHO CO 3HAYNTEIbHBIMH OIIMOKAMHU

- HE B TIOJTHOM 00BEME OCBEIIECHA TEOPETUIYECKAsT B3aUMOCBS3b C
MPAKTUYECKON YaCcThi0, TTOBEPXHOCTHOE 000OCHOBaHME O€3 MPUMEPOB U
HEOOXOIMMEIX 0000IIEHNIH;

- TIPU 3aMIUTE MPOCIECIKUBACTCS HE YETKas MOCIEA0BATEILHOCTh, HE
COBCEM BEPHO C 3aTPYIHEHUSIMH 000CHOBBIBACTCS BHITIOJHEHHBIN pacyeT;




- IOITyCKAIOTCS HETOYHOCTH B ()OPMYITHPOBKAX, HCIIPABICHHBIE
CTYJEHTOM, C IIOMOILBIO MPENnogaBaTess

- OTBCTHI Ha JOIIOJIHUTCIILHBIC BOIIPOCHI AaHbI B ITOJITHOM 06’I)eMe, MOTYT
COACPKATh HeOOJIbIIIE HETOYHOCTH
- B CXCMaxX JOMyHMCHbI HCTOYHOCTHU

- oopMIIEHHE HE COOTBETCTBYET TPEOOBAHUSM,

- CIINCOK JINTEPATYPbI CONEPKUT CIIPABOYHBIN MaTepHUall,

- HEYBEPEHHOCTb B IPUMEHEHUH CIIPAaBOYHOM JIUTEPATYPHI,
- HE BBIIIOJHEHBI TPEOOBAHUS Ha OLICHKY «YJ0BJIETBOPUTEIHLHOY
-OTCYTCTBYET BBIIIOJHEHHE OOJIbIIEH YaCTH 3aJlaHUsI UM HEBEPHOCTh
pelIeHus.
- IIPY 3aLIUTE AOMYLICHbl HETOYHOCTH B U3JI0KEHUH, IPyOble OINOKH,
- HE BEpHO 00OCHOBBIBACTCS BBHITIOJHEHHBIN PACUET;
- U3JI0)KECHUE OCHOBHBIX aCIIEKTOB HECBS3HO,

- OTCYTCTBYIOT BBIBO/Ibl, KOHKPECTHU3aWA U NJOKA3aATCIbHOCTL U3JI0OKCHUS,

- CTPYKTypa pacueToB HE COOTBETCTBYET COJEPKAHMIO,

- Ha 6OJ'II)HIYIO YaCTb JOMOJHUTCIBbHBIX BOIMPOCOB AAaHbLI HECIIPABUJIbHLIC

OTBCTHI,
- B CXCMax JOMYyHMEHbI HETOYHOCTH, YCPTCIKU BBIITOJIHCHLI HEC BEPHO
- OTBCThI Ha HABOJAIINEC BOIIPOCHI HC BEPHBIC.

MeHee 15,
«HEYIOBJICTBOPUTE
JIBHOY

*B mabnuye npuseoero Koauwecmeo 6aiios, Komopoe CimyoeHm mMoxcem Hadpams 3a evinonnenue PIP ¢
meueHue cemecmpa.

JlabopaTopHble paGoThl WM JIA0OPATOPHBIE NPAKTUKYMBbI

Ne HaumenoBanue pasgena JlaGopatopHas Tpyno- DOpMBI U METOBI
(TeMBbI) AUCITUTUTHHBI paboTa umm €MKOCTh KOHTPOJIS
1a00paTOPHBIHA (B yacax)
IPAKTUKYM
1 | Mexanuka snextponpuBona. | Mccinenosanue 4 Odopmiienne paboThl B
OCHOBHBIX 3JIEMEHTOB COOTBETCTBUH C
cuctemsl Ol METOINYECKUMU
W3yuenue crenna. YKa3aHUSAMHU 110
BBITIOJTHEHUIO
ab0paTOPHBIX padoT.
2 | DneKkTpoMexaHu4YeCKue 1 UccnenoBanmue 4 Odopmienne paboThl B
MEXaHUYECKHUE CBOWCTBA U xapakrepuctuk JIIT COOTBETCTBUU C
XapaKTePUCTUKH IIEKTPO- ¢ HB. METOJIMYECKUMU
JIBUTaTEJIEN IOCTOSHHOTO YKa3aHUSAMH 110
toka (I1T). BBITIOJTHCHHIO
1a00paTOPHBIX padoT.
3 | DaekTpoMeXxaHHUUECKUE 1 UccnenoBanmue 4 Odopmenne paboThl B
MEXaHUYECKHUE CBOWCTBA U xapaktepucTuk A/l ¢ COOTBETCTBUU C
XapaKTePUCTUKHU OP. METOJIMYECKUMU
ACMHXPOHHOTO JIBUraTelIs YKa3aHUSAMH 110
(ALl). BBITIOJTHCHHIO
1a00paTOPHBIX padoT.
4 | Dnexrpuueckue cBoiictBau | MccnenoBanue 5 Odopmiienune paboTsl B
XapaKTePUCTUKU xapakrepuctuk  CJI. COOTBETCTBUH C
CHUHXPOHHOTO JIBUTATEIIs 3amura JIP. METOAMYECKUMHU




(CH) YKa3aHHUSIMH 110
BBITTOJTHEHHIO
mabopaTopHBIX PadoT.

Bcero gacos 17

PaGora Ha 1abopaTopHOM 3aHATHHU

B nmepuon OcBOEHMS UCLUMIUIMHBI CTYAEHTHI IIOCEINIAIOT JIEKLIMOHHBIE 3aHATHS,
CaMOCTOSITEIIFHO HM3y4YaloT JOIMOJHHUTEIBHBI TEOPETUYECKH Marepuail K J1adopaTOpHBIM
3aHATUAM. KputepusiMu oLieHKH paboThl Ha J1a0OpaTOPHBIX 3aHATHUSAX SBISETCS: BIaJeHUE
TEOPETUIECKIUMHU MOJIOKESHHUSAMH TI0 TEME, BBIITOJIHEHHE JTa00PaTOpHBIX padboT. CaMocTosTeIbHAS
paboTa CTYJIEHTOB BKJIOYAET MPOPa0OTKY METOAMYECKMX PEKOMEHAALMI M JONOIHUTENbHOM
y4eOHOI JITepaTypsl B COOTBETCTBUM C IUIAHOM 3aHATHS; BBIMOJHEHHE JTAOOPAaTOPHBIX padoT.
OcnoBHoii ¢opmoii nposepku CPC sBiisieTcst mpoBeAeHNe J1ab0paTOPHBIX PabOT U MUCbMEHHOE
HaIMCaHME MOJIyYEHHBIX PE3YyJIbTAaTOB COTJIACHO METOUYECKUM PEKOMEHAALIMSIM.

ConeprxaHue AUCUUILIMHBI, pa3padoTKa JJaOOPaTOPHBIX 3aHATHH C yKa3aHUEM OCHOBHOM
U JIOTIOJIHUTEIbHON JIUTEPATYPhl K KaXKIOMY 3aHATHUIO, @ TAK)KE METOAMYECKUE PEKOMEHAALNN K
BBIMOJIHEHUIO  JTAOOPAaTOpPHBIX  3aJaHuif, oOpa3lbl MX BBIIOJHEHHUS IPEJICTAaBICHBl B
MeTonuyeckux yKazaHUSAX MO Kypcy «OJEKTpUYeCKUW NpUBOA». MeToauueckue yKazaHus
crenga 2010 r. AY1.503.

Kpurtepusimu 11 OLIEHKM pE3yJIbTaTOB BHEAYJIUTOPHOM CAMOCTOATEIbHOW padOThI
CTYZEHTA SIBJISIOTCA:

- YPOBEHb OCBOEHHSI yUeOHOTr0 MaTepuaa;

- YMEHHE HCIOJb30BaTh TEOPETUUYECKUE 3HAHUS MPU BBINOJIHEHUU J1TAOOPATOPHBIX
pabor;

- NPaBUIBHOCTD BBIMOJIHEHUS JaOOPaTOPHBIX paldoT;

- 000CHOBAHHOCTb U YETKOCTh M3JI0KEHUS PE3yJIbTaTOB.

MaxkcuManbHblid Oanii, KOTOPBIA CTYAEHT MOXET HaOpaTh Ha J1abOpaTOPHOM 3aHSTHUH, -
20 Gannos.

Kpurepun ouenkm:

KoauuectBo
Ha0paHHBIX 02J10B
(1 JP)

XapakTepucTHKA 0TBETA HA TeOPeTHYECKUIl BONIPOC / BBINOJTHEHHST OHOM
J1a6opaTopHOIi padoThI

Honyuen Oonyck K 6vinoiHeHuro aabopamopHol pabomsi TOAPAZYMEBAIOMINN, YTO
TEOPETHYECKUH MaTepuai, H3JI0KEeH B o0beMe, HEoOXOIMMOM JUis BBIIOJHEHUS
nabopaTopHOil paboThl; CHOPMYINPOBAHBI IETH U 3a1a4d, TPEOYIOImre PerIeHns B X01e
BBITIOJIHEHHsI J1a0OpaToOpHOil PaboThl, NPUBENEHbI HEOOXOIUMBIE CXeMbl, (OpMyNbl |
COOTHOUICHHS, pPELICHbl IIPE/UIOKEHHBIE 3aJayu; O0003HAaYeHa I0CJIeI0BaTEIbHOCTD
BBIITOJTHEHUSI JTa0OpaTOPHOH paboTHI, ¢ COONIOIEHHEM MpPaBUJI TEXHUKHA OC30MACHOCTH..
Jlabopamopnas paboma 8bINOIHEHA 8 NOIHOM 00beMe, CAMOCTOSTEBHO, C COOIOICHUEM
HEOOXOIMMOW TMOCTIECIOBATEIPHOCTA IPOBEACHUS OIBITOB W H3MEPEHUM, BCE OIBITHI
OPOBEJCHBI B YCIOBUSIX U PEXKUMAax, OOCCICUMBAIONMX TMOJYyYCHHUE MPABHIBHBIX
pE3yJIbTATOB M BBIBOJOB, COOJIOJCHBI TPEOOBaHMS MPABUII TEXHUKU 0E301aCHOCTH,
MPOJIEMOHCTPUPOBAHO YMEHHE YHMTATh U COOMPATh AIIEKTPUUECKHE CXEMbI CO 3HAHHUEM
CHMBOJIUKH, IOHUMaHUSI TEPMHUHONOTHU. Ha Odamy sawumel npedocmagien omuem 1o
pesynpTaTaM Ja00paTOpHON PabOTHl, O(GOPMIICHHBIII B COOTBETCTBHH C TPEOOBAHISIMH
I'OCT enunoit cucrembl KoHcTpyKTOpckoi mokymenrtamuu (ECKJI), momHOCTBIO
0TOOpaXKaIOIIMil ITPOBEICHHBIE HMCCIEA0BaHUsI. B Xozie 3alliuThl MPOAEMOHCTPUPOBAHO
3HaHHE OCHOBHBIX 3aKOHOB M METOJIOB aHAJIM3a MIPOLIECCOB, MPOTEKAIOIIUX B HCCIIETyeMON
00J1acTH, JOTMYHO ¥ TPaMOTHO U3JI0KECHBI YMO3aKJIFOUCHHUS U BBIBOIBI.

4,1-56.




Honyuen oOonyck k evinonauenuto aabopamophou pabomul. Jlabopamopuas paboma
6bINOJIHEHA 8 NOAHOM 00Obeme, C COOINIIOAEHHEM HEOOXOAMMON IMOCIEeI0BATEIbHOCTH
MPOBEJCHUSI ONBITOB W HM3MEPEHHH, BCE OIBITHI NPOBEICHBI B YCIOBHSIX M pPEXHMaX,
o0ecrieunBaONIMX T0JlyYeHHEe IPaBHIBHBIX PE3yJbTaTOB W BBIBOJOB, COOJIFOJICHBI
TpeOOBaHUS MPAaBMUI TEXHUKHA OE30MacHOCTH, MPOJEMOHCTPUPOBAHO YMEHHE YHMTaTh U
cobuparh JJIEKTpPUUECKHE CXeMbl. B mporecce BbINOJIHEHHs J1aOOpaTOpHOIl pPabOTHI
CTyZieHT oOparmascst 3a IIOMOIBIO K TIpenojasareito. Ha damy 3awumsl (Ui 8 cpox He
nozduee 3 Oueli om Oamvl 3awumel) npeodocmasien omuem 1O pe3ylbTaram
nabopaTopHOil paboThl, oopMiIeHHBIH B cooTBeTcTBHU ¢ TpeboBanusamu ['OCT exnHoOi
cucteMbl KOHCTpykTOpckoit mokymeHrammu (ECK]), momHOCTRIO —0TOOpakaromunit
MPOBEICHHBIE HCCIENOBaHMs. B Xo1e 3aIuThl IPOIEMOHCTPHPOBAHO 3HAHWE OCHOBHBIX
3aKOHOB M METOJOB aHaIM3a IMPOIECCOB, NMPOTEKAIOIINX B McclexyeMon obmactu. Ilpu
OTBETAaX JIOMYIIEHbl HETOYHOCTH, KOPPEKTUPYEMbIE CTYAEHTOM C  MOJCKa3KH
IpenoiaBaTes.

Honyuen oOonyck k e@vinonamenuto aabopamophou pabomul. Jlabopamopuas paboma
8LINOAHEHA 8 NOIHOM 00veMe, € COOMIOAEHHEM HEOOXOJUMOH II0C/IeN0BATENbHOCTH
NPOBEJCHUS OINBITOB W W3MEpPEHUH, COOJIONEHbl TpeOOBaHUS NPAaBUI TEXHUKH
6e3omnacHocTu. B mpouecce BbInogHEeHUs! JlabopaTopHOil pabOThl CTYAEHT oOparaics 3a
MOMOIIBI0 K TpenoaaBarento. Omuem no pezyabmamam J1a6opamopHou pabomul,
opopmiienHplii B coorBerctBuM c¢  TpeOoBanmsmu ['OCT eauHOH  CcHCTEMBI 2,1-36.
KoHCTpyKTOpcKOoi nokymeHTauuu (ECK]I), momHOCTBIO OTOOpaskaromuii NpoBeAeHHbIE
WCCIIEJOBaHMs, TPEJOCTABIEH HE B CPOK. B X0Je 3ammThl IpOJEeMOHCTPHUPOBAHO 3HAHHUE
OCHOBHBIX 33aKOHOB M METOJOB aHalH3a IIPOIECCOB, NMPOTEKAIOIINX B HCCIEIYCMOH
obnactu. [Ipn oTBeTax mOMymIeHBI ONIMOKH, KOPPEKTHPYEMbIE CTYAEHTOM C IOJCKa3KH
IpenoiaBaTes.

IIpn mnomyueHnu nOMycKa K BBIIOJHEHHIO JaOOPAaTOPHOHW pPabOTHI OTBETHI BBIIBUIIN
HE3HAaHHE CTYIEHTOM OIPEICICHUH OCHOBHBIX MOHSTHH, 3aKOHOB, MPAaBHJ, OCHOBHBIX
HOJIOKEHUH TeopuH, (GOpMyII, HE3HAHUE NPHEMOB PEIICHHs 3a[ad, aHAJOTHYHBIX paHee
PELICHHBIM Ha MPAKTUYECKUX 3aHSATHUSX, T.€. YDOBEHb 3HAHUH HE M03BOJISIET €My IPOBECTH
OIBIT, HEOOXOAMMBIE pPAaCYeTbl, WJIM HCIIOJIB30BATh IOJYYEHHbIE JaHHbIE JIs
(hOopMyJIMPOBKH BBIBOJIOB.

JlononHuTeNnbHBIE W YTOYHSIOIINE BOMPOCHI MPENOAaBaTeNsl He MPUBOIAT K KOPPEKIHNU
OTBETa CTYJICHTA.

unu

OTBeT Ha BONPOC MOJHOCTHIO OTCYTCTBYET

unu

OTka3 ot oTBeTa

3,1-4 6.

0 6.

TeMbl NpaKTHYECKUX 3aAHITHIA:
1. Mexanuka snekTpornpuBoja. [IpuBeneHrne cTaTHUeCKMX MOMEHTOB U MOMEHTOB MHEPIMH K
Baity ABurareis. OCHOBHOE ypaBHEHUE ABU)KECHUS AIEKTPONPUBOAA.
2. JlBuraTenb MOCTOSIHHOTO TOKa He3aBucuMoro Bo3Oyxkaenus ([AI1Tus). Pacuer Mexannueckux
U DJICKTPOMEXaHUYECKUX XapakTepucTuk. ObecrneueHne pabOThl JBUTATENs B 33aJlaHHOW TOYKE
Msan., ®3an. JBUTATEIBHOTO U TOPMO3HOTO PEKHUMOB.
3. JlBurarenb TOCTOSIHHOTO TOKa TocienoBaTenbHoro Bo3OyxkaeHus (I1Tmns). Pacuer
MEXaHUYECKUX U DBJIEKTPOMEXaHMYECKUX XapakTepucTuk. OOecrnieueHue pabOThl ABUraTens B
3alaHHOM TOYKE Msax., Wsan. IBUTATENIBHOTO U TOPMO3HOTO PEKUMOB.
4. Acunxponnbli gBurarenb (AJ]). Pacuer MexaHMUeCKMX U AJICKTPOMEXaHHMUECKHUX
xapaktepucTuk. O0ecnieueHrne padoThl IBUTATENS B 3aIaHHON TOUKE Maan.,, Msax. ABUTATEIHHOTO
¥ TOPMO3HOT'O PEKHUMOB.
5.. Pacuer mMexaHMYECKHMX M 3JIEKTPOMEXAHMYECKUX XapakTepuctuk AJ[ @Opu mUTaHUU OT
HCTOYHUKOB TOKA.
[IpakTyeckne pabOTBl NPEACTABISIOT  COOOW  peIIeHHWEe MPAaKTHMYECKUX 3a4ad 10
MEPEYUCIICHHBIM TeMaM. BapraHThl 3ajaHuii BBIAAIOTCS MPENOo/IaBaTEIeM.

Kpurepun onenku:
\ XapakTepucTHKA BbINOJHECHUS NMPAKTHYECKUX 3a1aHHUI | KosmnuecTtBo HaOpaHHBIX 02JJI0B \




BepHoe penienne Bcex 3a1ad NpakTUYECKUX padoT. 15

HesepHoe pelienue 3anau. 0

*B mabauye npusedeHo KOoauuecmeo 0ailos, Komopoe CmyOoeHm Modcem Habpamv 3a
8bINOIHEHUE 6CeX NPAKMUYECKUX pabom 6 meueHue cemecmpa.

TeMBbI TECTOB:
Tect Nel. JIBurarenu nmocTostHHOTO TOKA.
Tect Ne2 JlBurarenu nepeMeHHOTO TOKA.

IIpumeps!I TeCTOBBIX 3aaHUI
OTMeTbTe PaBUIIbHBIN OTBET

1. VYpaBHeHUe paBHOBECHS HANPSKEHUS HA 3a)KMUMaX SAKOPs JIBUraTeNsl B PEXKUME XOJIOCTOTO
X0/1a UMEET BHU]

o U=E

o U=IR

o E=IR

o U=-IR+E

2. Beipaxenue D]J1C Bpamenus AIITHB umeer Bun

EI

Ooooag

KODI

3. YpaBHEHUE paBHOBECHUSI HAMPSKEHUS HA 3aKUMaX SIKOPSI IBUTATENS B PEXKUME
PEKyIepaTUBHOTO TOPMOKEHUSI MMEET BH]I

o U=E

o U=IR

o E=IR

o U=-IR+tE

4. YKecTKOCTh MEXaHMUECKOM XapaKTEPUCTUKH JIBUTATENST HE3aBUCUMOTO BO30Y KICHUS MTPH
YMGHLH_IGHI/II/I BXOJHOT'O HaHpH)KeHI/ISI HKOpHOI\/'I nenun

O YMEHBIIUTCS

O BO3pacTeT

O OCTaHETCS HEHM3MCHHOMU

5. Ilpu paGoTe Ha XapaKTEPUCTHUKE a

6. YpaBHeHue mexannueckoil xapakrepuctuku [IITHB nmeer Boipakenne
M(R+R1)/ k202

(U/x®) — (MR/x2D2)

(U/x®D) — (IR/xD)

MR/ k2®2

Oooano




7. BI)Ipa)KeHI/IC TOKa KOPOTKOT'O 3aMbIKaHUA ABUTATCIIA IOCTOSAHHOTO TOKA UMECT BHU/L

EI
U/R
KODI

Ooooag

S

[IyckoBbIE€ CONMPOTUBIIEHUSI COCTABIISIOT

R1=4 Om, R2=4 Om

R1=4 Om, R2=2 Om
R1=2 Om, R2=4 Om

R1=2 Om, R1=1 Om

Oo0ooao

9. BelpaxxeHue ypaBHeHHE deKTpoMexaHnueckoit xapakrepuctuku JIITHB umeer Bun

o M(R+RI1)/ x2d2

o (U/k®d)—- (MR/k2D2)
o (U/x®)— (IR/xD)

o MR/k2®2

10. YpaBHeHHE paBHOBECHS HANIPSIKEHHS HA 3AKMMaXx SIKOpS IBUTATENsS B PEKUME
XOJIOCTOTO X0/1a UMEET BUJ

o U=E

o U=IR

o E=IR

o U=-IR+E

11. Beipasxkenne DJIC Bpamienus JAI1Tus umeeT Bug
O -M-o

o EI

O K-P-o

o k®I

12. VYpaBHeHME paBHOBECHS HANpPSDKEHMsI Ha 3aKUMax SKOpS [IBUraTells B PEXKHUME
PEKyIIepaTUBHOI'O TOPMOKEHUST MMEET BUJL

o U=E
o U=IR
o E=IR
o U=-IR+E

13. JKecTkocTh MEXaHUYECKOI XapaKTEPUCTHKH JIBUTATENIS HE3aBUCUMOT0 BO30Y KICHHUS
IIPY YMEHBIIEHUN BXOHOTO HAIIPSHKEHUS SKOPHOW LIeNU



O YMCHBIOHUTCA

O BO3pacTeT

O OCTaHEeTCI HEU3MEHHOU

14. IIpu paboTe Ha XapaKTEPUCTUKE @

>
06/acun |1 dmﬂ;mi I O Rp Ra
I e iy
L e e ]
800 r i | Rp<Rs
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ST Y L I SRR ) T 0 Rp<Ra

15. VYpaBHenue mexannueckoil xapakrepuctuku JI1Tus umeer Boipakenue

o  M(R+RI1)/ K¥*®?
o (U/k®)— (MR/K*D?)
o (U/x®) — (IR/xkD)

0o MR/ k*®?

16. BripaxkeHne MEXaHUYECKOW MOITHOCTH UMEET BUJL

o M-o
o EI

o k-P-o
o kO®I

17. Ilpu peryaupoBaHMK CKOPOCTH U3MEHEHUEM YHCIIa Map MOJI0COB IBYXCKOPOCTHOTO
ACUHXPOHHOT'O JIBUTaTelsl U3 MPUBEACHHBIX COOTHOIIEHUN CUHXPOHHBIX CKOPOCTEN MOMKHO

HOJ‘Iqu/ITI:
o ®o=0,90m0

o oo =0,500

o ®o=0,3m0

o Ecmecmbernsamr
e = L B T
S el 7 Tr e 1
S Nl
® 5 _i_' -4 T I 1 | 7

w8 7TES5Y321 0

Mg 7oy

R &

18. HyCKOBLIe COIIPOTUBJICHHUA COCTABJIACT:

o RI1=4 Om, R2=4 Om
o RI=4 Om, R2=2 Om

o RI1=2Owm, R2=4 Om

O

R1=2 Om, R1=1 Om



19. CooTBeTcTBHE MEXIy CIOCOOOM pEryJUpOBaHUS CKOPOCTH JBHUTATENsl H3MEHEHHEM

HANpsDKEHUS, TPUIIOKEHHOTO K SKOPIO

HE3aBUCUMOI'O BO36y>KI[CHI/I5I

@

Ecmecmbennag
xXapaxmepucmuxa

q

n XapaKTepHCTHKOfI JABUTATEIISA ITOCTOSAHHOI'O TOKa

o a
o O
o B

20. CooTBeTcTBHE MEXIy HauOOJbIIEH YacTOTOM NHTAIOUICH CETH MpPU PEryIUpOBAHUU

CKOPOCTHU KOPOTKO3aMKHYTOT'O ACUHXPOHHOI'O ABUTATCIIA U XapaKTepHCTHKOﬁ

~
(da 7
Wgz

-~
Wp3

2

21. Kpurnueckoe cKoOJIbKEHUE aCHHXPOHHOI'O ABUTaTEIsI

O HC 3aBUCHUT OT HAIIPSKCHUSA MUTAHUA

O MOPONOPLMOHAIBLHO HAIPSKCHUIO TUTAHUS

0 HOpOoNOpHHUOHAIBHO KBAAPATYy HAPAXKCHUA TUTAHUA

22. HpI/I YBCIIMUCHUHN YaCTOTHI IMUTAIOUICTO HANIPSAKCHUA YaCTOTA BpaAlICHHUA MAarHuTHOT'O

TOJISL CTaTOpa

O YBCIIUIUTCA

O YMCHBIIUTCA

O HC UBMCHHUTCA

23. [Ins yBeJIUYEHHS] MAKCUMAJIBHOTO MOMEHTAa aCUHXPOHHOW MAaIlIMHbBI B PEKUME ITyCKa

HE00X0UMO



O YMEHBIIUTH COMPOTHUBIIEHUE POTOPHON LIENTH
O YBEJIUYUTH COMPOTUBIIEHUE POTOPHOU LIETIH
O  YMEHBIIUTH MOCTOSHHBIN TOK B LIETIH CTaTOpa

O YBCIIMYUTDH IMOCTOSIHHBIN TOK B LCIHK cTaTtopa

24. KpuTH4eCKril MOMEHT AaCUHXPOHHOT'O JIBUTATENs MPHU BBEACHUH CONPOTUBIICHHS B LIETh

portopa
0O YBCIWYHUTCA
O YMCHBUIUTCA

O HC UBMCHUTCA

25. Ilpy yMeHbIIEHUH HANPSIKEHHUS TOABOAMMOIO B IIENb CTATOPAa KPUTUYECKUHA MOMEHT

ACUHXPOHHOI'O ABUTaTCIIA
O YBCIIHUYUTCA
O YMCHBIINUTCA
O HE UBMCHUTCA

[IIxana oreHUBaHUA:

IIponeHT BBINMOJHEHHBIX TECTOBBIX 3aJaHUN KonndecTBo HaOpaHHBIX OasioB
91% - 100% 5
81% - 90% 4
71% - 80% 3
61% - 70% 2
51% - 60% 1
<50% 0

5. MeToauyeckne yKazaHus i 00y4aOUIUXCS 10 OCBOCHHIO JUCIUNIMHBI

Meroanueckue ykazanus pazmenieHsl B CIIO Moodle http://moodle.nfygu.ru

PelTHHIOBBIH perjJaMeHT Mo JUCHMILIHHE:

Bup BeimonHsieMo# yueOHOH paboThI KomnyectBo 6amos KonnuectBo 6annos
(KOHTPOIUPYIOLINE MEPOTIPUATHS) (min) (max)
3*4=12 5%4=20

JlaGopaTOopHbIe 3aHATHUS

2*5=10 3*5=15

[IpakTrueckue 3aHATHS




K3aMeHy (min-max)

PacuerHo-rpaduueckas paborta 16 25

7 5%2=10
TecTtupoBanue
KoaunvecTBo 0a/1/10B 10151 10NyCKA K 45 70

6. @DoHJ OLIEHOYHBIX CpPpeacCTB 1Jisl MIPOBEACHUSA HpOMC)KyTO‘-IHOﬁ aTrTreCTalmum
oﬁyqamumxcn o JMCHUMIIJIMHE

6.1. [loka3zarenu, KpUTEPUH U IIKaAJIa OLICHUBAHUS

[Tkanbl oueHUBaHUs YPOBHS c(hOpMUPOBAHHOY
KOMIIETEHLIMI/3JIEMEHTOB KOMITCTCHIINH

WNHpukaropsl ITokasarens
Kons! oneHnBaeMbIxX
KOMITETEHIIU I AOCTIDREHIA OHCHIBANHA YpoBHH Kpurepun OueHnka
KOMITCTEHITHH (o . 1.2.PI1T) OCBOCHIS OLCHHBAHIS
(meckpunTopsHI)
ITK-2: Cnocoben [K-2.1: 3HaTh: Bricokuii | JIaH MOTHBIN, Otau4HO
MIPOBOJIUTH PaccuutsiBaer u OcHOBBI TEOpUHU pPa3BEPHYTHIN OTBET
000oCHOBaHUE IIPOEKTUPYET 3JIEKTPONPUBOJIA Ha [TOCTaBJICHHBIN
MIPOEKTHBIX PEIICHUI. | TEXHUYECKHE MIpU PELICHUH 3a7a4 BOIIPOC, MOKa3aHa
OOBEKTHI B MIPOEKTUPOBAHUS; COBOKYITHOCTb
COOTBETCTBUU C MaTeMaTH4eCKue OCO3HAHHBIX 3HAHUI
TEXHUYECKUM MOJIEJIN U 10 TUCLUILIMHE,
3a/IaHUEM C MpOrpaMMHBIE JI0Ka3aTeJIbHO
HCITOJIb30BAaHNEM KOMILIEKCBI [T PACKpBITBI OCHOBHBIE
CTaHJAPTHBIX YUCJIEHHOTO aHaJIn3a MOJIOKEHUS
CPENCTB bu3nIecKkux BOIIPOCOB; B OTBETE
aBTOMaTHU3ALNHI MPOLIECCOB B MIPOCIIEKUBACTCS
IIPOEKTUPOBAHUS. 3JIEKTPONIPUBOJIE; 4YeTKas CTPYKTypa,
[1K-2.4: COBPEMEHHBIE JoruyecKas
TexHuko- CXEMBI YIIPABJICHUS IIOCJIEI0BATEIBHOCT
3KOHOMUYECKH 3JE€KTPONPUBOIAMHU. b, OTpaXkarolas
o0ocHyeT YMmerh: CYILIIHOCTh
IPUHUMAEMbIE HCII0JIb30BaTh pacKpbIBa€MbIX
MPOEKTHBIE MPUOJIMKEHHBIS MOHATHUH, TEOPHIA,
peuieHusl. METO/bI pacyeTa u SIBJICHUI. 3HaHUE 10
BbIOOpa OCHOBHBIX peameTy
3JIEMEHTOB JEMOHCTPUPYETCS
I1K-3: Cnocoben [IK-3.1: ANEKTPUYECKUX Ha (OHE MOHMMaHUS
MPUMEHATh METOAbI U | OpraHusyer MIPUBOJIOB. €ro B CUCTEME
TEXHUYECKHE JKCILTyaTalUIO Baaners: JAHHOM HaYKU U
cpeacTBa anekTpoodopyaoBan | HaBbikamu MEXKIUCHUIUTMHAPH
JKCIUTyaTal[MOHHBIX Ysl Ha CPEAHEM U (dbopmyHpoBaHus, bIX cBsi3el. OTBET
UCIIBITAaHUHN U HU3KOM MOCTAaHOBKH 3aJa4, U M3JI0KEH MOJIHOCTHIO
JIMarHOCTUKHU HaIPSOKCHUU. pacyeToB C UCIOJIb30BAaHUEM
AIEKTPOIHEPreTHYE- YCTAHOBUBILIUXCS U COBPEMEHHOM
CKOIO H IIEPEXOIHBIX TEPMUHOJIOTUH.
ANEKTPOTEXHUYECKOTO MPOLIECCOB B MoryT OBITH
000pyTOBaHUS. 3JIEKTPONIPUBOJAX; JOIYIEHBI

pacducTa MOIMHOCTHU

HEOOYCTHI B




[1K-4: T'oToB k
Y4acTHUIO B
BBITIOJTHCHAH
PEMOHTOB
000py10BaHUS 110
3aJJaHHOW METOJIUKE.

IIK-5:T'oTOoB K
COCTaBJICHHUIO 3aIBOK
Ha 000pyIOBaHUE U
3aracHble YacTH U
IMOJITOTOBKE
TEXHUYECKOMN
JIOKyMEHTalll1 Ha
PEMOHT.

[IK-4.1:

IIpoBepsieT
TEXHUYIECKOE
COCTOSIHUE U
OCTaTOYHBIN pecypc
3JIEKTPOIHEpreTuye-
CKOTO U
3JIEKTPOTEXHUYECKOT
0 000pyI0BaHMS,
OpraHu3yeT
npoHIAKTHIECKIE
OCMOTPBI ¥ TEKYILUH
PEMOHT.

[1K-4.2:

CocraBmuser
UHCTPYKLIMU 110
AKCIUTyaTaIuH
o0opyaoBaHUA U
IPOTPaMMBI
UCIIBITaHU .

[IK-5.1:

IIpumensier u
OCBaMBAaET BBOJMMOE
AIEKTPOIHEPreTHUEC
KOoe 1
ANEKTPOTEXHUYE-
CKOoe 000pyI0BaHHUE.
I1K-5.2:

CocraBinser 3asBKH
Ha 000pyIOBaHUE U
3amacHbIC YacTH,
MOJITOTABINBACT
TEXHHYECKYIO
JOKYMEHTAIMIO Ha
PEMOHT.

3JIEKTPOJIBUTATENCH
JUISL Pa3TUYHBIX
PEeXUMOB pabOThI;
pacueta
SHEPreTHYECKUX
nokasaresei paboTsl
ANEKTPONPUBO/IA;
HaBBbIKAMHU
IIPOBEICHUS
1a00paTOPHBIX
HCTIBITAHU I
IEKTPUUECKUX
MIPUBOJIOB.

OTIpEICIICHUHT
MOHSTHH,
UCTIpaBJICHHBIC
CTYZCHTOM
CaMOCTOSITEIILHO B
npoiiecce oTeeTa. B
1abopaTopHOM
3aJJaHUU MOXET
OBITH omymieHa |
dakTuueckas
omuoKa.

ba3zoBrrit

JlaH oHbIH,
pa3BepHYTHII OTBET
Ha TTOCTaBJICHHBIN
BOIPOC, MMOKa3aHO
YMEHHE BBIJICIIUTH
CYILLIECTBEHHBIC U
HECYIIIECTBECHHBIC
MIPU3HAKH,
MIPUYHUHHO-
CJICACTBEHHBIC
cBsi3u. OTBET YETKO
CTPYKTYypUPOBaH,
JIOTUYEH, U3JI0KEH
MMOJIHOCTBIO C
HCTIOJIb30BAHUEM
COBPEMEHHOU
TEPMHUHOJIOTHH.
MoryT OBITH
JOMYIIEHBI 2-3
HETOYHOCTHU WJIN
HE3HAYMTEIIbHBIC
OIIIMOKHU,
WCIIPABIICHHBIC
CTYJEHTOM C
TTOMOIIBIO
npenogasatens. B
1abopaTopHOM
3aJJaHUM MOTYT OBITh
JOMYIIEHBI 2-3
bakTuyeckue
OIIINOKH.

Xopomo




Munnman
bHBIN

Jla" HEeoCcTaTOYHO
IIOJIHBIM U
HEIOCTATOYHO
pa3BEepHYTHII OTBET.
Jloruka u
MOCJIE0BATEIIBHOCT
b U3JIOKCHUS UMCIOT
HapYUICHHUS.
Jlomy1ieHbl OMOKH
B PACKPBITUH
MMOHSATHUH,
ynoTpeOaeHuu
TepMHUHOB. CTyieHT
HE CIIOCOOCH
CaMOCTOSATEILHO
BBIJICTIUTH
CYIIECTBCHHBIC U
HECYIIECTBEHHbBIC
MPU3HAKU U
MPUYUHHO-
CJICICTBCHHEIC
cBs3U. B oTBeTe
OTCYTCTBYIOT
BBIBOJIBL. Y MEHHUE
PACKpBITh 3HaUCHHUE
0000IIEHHBIX

3HAHUI HE MOKa3aHO.

PeueBoe
odopmiieHne
TpeOyeT MONpaBok,
Koppekuuu. B
nabopaTopHOM
3aJJaHUU MOT'YT OBbITh
JOMYILIEHBI 4-5
(haKkTHUIECKUX
OILINOOK.

Ynosie-
TBOpHUTE-
HO.




He ocBoe
HEBI

OTtBeT npeacTaBisieT
coboi
pa3pO3HEHHbIE
3HaHUSA C
CYIIECTBEHHBIMU
OIMOKAMH TI0
BOIIPOCY.
[IpucyrcrByror
(dbparMeHTapHOCTb,
HEJOTHYHOCTb
W3JI0KEHUSI.
CryneHT He
OCO3HAET CBSI3h
00CyKIaeMOT0
BOIIpOCa M0 OUIIETY ¢
IpyruMu 00bEeKTaMu
JUCIUTITUHBI.
OTtcyTCcTBYIOT
BBIBO/IBI,
KOHKpETH3aIus 1
JTIOKa3aTeIbHOCTh
n3noxenus. Peus
HErpaMoTHasl,
TEPMHUHOJIOTHS HE
HCIIOJIB3YETCH.
JlononHUTEbHBIE U
YTOUHSIIOIITUE
BOIPOCHI
MpEenoiaBaTelis He
MIPUBOJIAT K
KOPPEKIIMU OTBETA
cryaeHra. B
1abopaTopHOM
3aJJaHuM JIOMYIIEHO
Oonee 5
bakTUYeCKuX
OIIHOOK.

unu OTBET Ha
BOIIPOC MOJTHOCTHIO
OTCYTCTBYET

unu OTKa3 ot
OTBeTA.

Heyno-
BJICTBO-
pUTEb-
HO.

6.2. IIlpumepHbIe KOHTPOJBHBIE 3a0aHus1 (BOIPOCHI) JIJIsl IPOMEKYTOUHOM aTTeCTalluu

[Iporpamma sK3aMeHa BKIIOYAET B ce0s 2 TEOPETUUECKHUX BOIIPOCaA IO BCEM pasjiesiaM Kypca,
HaIpaBJICHHBIX Ha OIIEHKY YPOBHS 3HAHUI O CYITHOCTH MPOUCXO/SIINX B SIEKTPUIECKUX
NPUBO/IaX MPOLECCOB MPEOOPa30BAHMS SHEPTHH U O BIUSAHUHU TpeOOBaHUN pabOUYNX MALIUH U
TEXHOJIOTHI1 Ha BEIOOP TUIA U CTPYKTYPBI JJIEKTPONIPUBOJIA, U | IpakTHYecKoe 3aaHue Ha
BBINOJIHEHHE MTPOCTEUIIINX PACUETOB MO ONPEIEICHNUI0 OCHOBHBIX APAMETPOB U XaPaKTEPUCTUK

AJIEKTPOIIPUBO/IOB.
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23.
24.
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Ilepeuens 2K3aMEHAYUOHHBIX B0NPOCOS:
[Tonsitue «3nexkrponpusoa». Haznauenue, pynkuum, ctpykrypa. Ponb anextponpusoaa
B Pa3BUTUHU HAPOJHOTO X03siicTBa. Kitaccupukaust 31eKTporpuBOIOB.
Cuibl 1 MOMEHTBI, JEHCTBYIOIINE B DJIEKTPONPUBOJIE.
[IpuBeieHHE MOMEHTOB CONIPOTUBIICHUS U MaXOBbIX MOMEHTOB.
[TpuBeneHne cul 1 MaXOBBIX MOMEHTOB IIPH NIOCTYNIATEIBHOM JIBH)KEHUU K
BpAILaTEIbHOMY.
YpaBHEHUs IBUKECHMS 3JIEKTPOIIPUBOAA IIPU BpaLaTEIIbHOM IBH)KEHUH. Y PaBHEHUS
JBHKEHHUS DJIEKTPOIPHUBO/IA ITPU MIOCTYIIATEIbHOM JIBUKCHUH.
Knaccugukarus pabounx MalivH N0 XapakTepy U3MEHEHHs CTaTHYECKOr0 MOMEHTA.
MOMEHT HHEepLMHU TeNa U METO/IBI €ro onpeaeneHus. MeToa KpyTHIIbHBIX KoneOaHui.
MeTtoa MasTHUKOBBIX Kojiebanuil. Metoa nmazaatoiero rpysa. MeToa cBo60AHOTO
BbIOETA.
Br160p nepeaatouHoro yuciaa Mexy JBUraTesleM U UCIIOIHUTEIbHBIM MEXaHU3MOM.
EcTtecTBEeHHBIE 2JIEKTpOMEXaHNYEeCKast U MexaHnueckas xapakrepuctuku JIIIT H.B. u
pasnn4Hble GOPMBI €€ 3aIHCH.
HckyccTBEHHBIE MEXAHMYECKHUE U dJIEKTpoMexanndeckue xapakrepuctuku 11T H.B. npu
M3MEHEHUH MUTAIOIIEr0 HAIPSKEHUS.

. UckycCTBEHHBIE MEXAaHMYECKUE U dJIEKTpoMexaHndeckue xapakrepuctuku 11T H.B. npu

M3MEHEHUU CONPOTUBIICHUS LEMU SIKOPSI.
HckyccTBEHHBIE MEXAaHMYECKHUE U dJIEKTpoMexanndeckue xapakrepuctuku 11T H.B. npu
M3MEHEHUH TIOTOKA BO30YKICHHUS.

Topmosnoii pexxum JIIT H.B. — pekynepatuBHOe TopMokeHHe. CIOCOOBI MOTyYEHHUS.
Onepretuyeckas quarpamma. Hanpasnenue Hanpsixenus, 9/1C u Toka.

Topmo3znoui pexum JAIIT H.B. — IpOTUBOBKIFOYEHHEM IO I€MCTBUEM aKTUBHOTO
MomeHTa. CriocoObl moydeHus. JHepreTudeckas nuarpamma. Hampasienue
Hanpsbkenus, I/C u Toka.

Topmosznoii pexxum JIIT H.B. — npu tuHaMuueckoM TopMokeHu:. CiocoObI Oy YeHUSI.
OHeprerudeckas nuarpamMma. Hanpasnenue Hanpsoxenus, 9J1C u Toka. ['pannynble
SHEPreTUYECKUE PEKUMBI.

EcrecTBeHHBIE MEXaHUYECKUE U AIEKTpoMexaHnyeckue xapakrepuctuku JIIT m.s.
[TocTpoeHne ecTeCTBEHHBIX MEXAaHUYECKUX U DJIEKTPOMEXAHUYECKUX XapaKTEPUCTUK
AIIT n.B.

[TocTpoeHre NCKYCCTBEHHBIX MEXaHUYECKUX M JIEKTPOMEXAHMYECKUX XapaKTEPUCTUK
AIIT n.B.

Topmo3zuoii pexum JIIT n.B. — NpOTUBOBKIIIOYEHUEM: IO IEMUCTBUEM aKTUBHOIO
MOMEHTA U CMEHBI OJSPHOCTHU MUTAIOIIETO HAIPSIKEHUS.

Topmo3znoui pexum JIIT H.B. — npu fTMHAMHUYECKOM TOPMOKeHUHU. HanpaBieHue TOKOB 1
S/1C.

EcrecTBeHHBIE MEXaHUYECKUE U AJIEKTpoMexaHnueckue xapakrepuctuku AIIT c.B.
Topmo3snoii pexxum HIIT c.B. — pekynepaTUBHOOE TOPMOKEHUE. DHEPreTUYECKAs
nuarpamma. Hanpasnenue Hanpsokenus, 3/1C u Toka.

Topmo3znou pexum JIIT c.B. — npOTUBOBKIFOYEHHUEM: IO AEHCTBUEM aKTUBHOTO
MOMEHTA.

Topmosnoui pexum HIIT c.B. — npu tuHamMudeckoM TopmokeHHH. HanpasineHue
HanpspkeHus, 9J1C 1 Toka. 'paHUYHbIE SHEPrETUUECKUE PEKUMBI.

ACHHXPOHHBIN ABUraTeNb. DJIEKTPOMAarHUTHBIE MPOLIECCHI.

ACUHXpOHHBIN ABUTaTeNb. CXEMBI 3aMEILICHUS.

ACHHXPOHHBIN JBUTATEIh. MeXaHUUeCKasi XapaKTepUCTUKA U €€ MTapaMETPhI.
YrpouieHHbIe COOTHOIIEHUS.

[TocTpoeHue ecTeCTBEHHONW MEXaHUUYECKOM XapakTepuctuku AJl.
DJIEKTPOMEXAaHUUECKHE XapaKTEePUCTUKU A/l.



30.
31.

32.

33.
34.

35.

36.

37.
38.

39.
40.
41.
42.
43.
44.

Topmo3Hble pexuMbl A/l — peKynepaTUBHOTO TOPMOKEHHUSL.

Topmo3sHble pesxuMbl A/l — IPOTUBOBKIIOYEHUEM: 11O JEHCTBUEM AKTUBHOTO MOMEHTA U
U3MEHEHHUs NI0CIIEI0BATENbHOCTH Yepe1oBaHus (as3.

Topmo3sHble pesxuMbl A/l — Ipy JMHAMUYECKOM TOPMOKEHUU C HE3aBUCUMBIM
BO30Y’KJICHUEM NIPU MUTAHUU OT UCTOYHUKA HAIIPSKEHUS.

TopmosHele pexumbl A/ — Ipu IMHAMHYECKOM TOPMOXKEHUHU C CAMOBO30YKIECHUEM.
CHUHXpOHHBIN ABUTATENb. DJIEKTPOMATHUTHBIE IPOLIECCHI IPU ITycke. MexaHuueckast
XapaKTepUCTHKA

CHUHXpOHHBIN ABUTATENb. YTIIOBas XapaKTepUCTUKA. SIBHOMONIOCHBIE U
HesiBHOnotocHble C/I.

CunxpoHHbIi aBuratesb. Cxemsl mycka. Crioco0s TopMokeHusi. OCHOBHBIE MTOKA3aTeNN
CHoco0OB peryIupoBaHusl KOOPAUHAT 3IEKTPOIIPUBOA: HAIIPABICHUE PEryIUpPOBaHUs,
IUIABHOCTh, CTA0MIIBHOCTh MOJIEPKAHUSI CKOPOCTHU, CTATU3M, JUANa30H PETyJIUPOBaHMSI,
ObICTpOJIeiicTBHE, TEPETyIUPOBaHHE U T.1.

PerynupoBanue yriosoi ckopoctu 11T H.B. mO cucteMe reHepaTop-ABUTaTeNb.
Perynuposanue yrinosoii ckopoctu IIT H.B. O cucTeMe THPUCTOPHBIN
npeoOpaszoBaresb -

JIBUTATEIIb.

PerynupoBanust yriosoii ckopoctu A/l BBeIeHHEM CONPOTUBIIEHUS B LEMb POTOpA.
PerynupoBanus yrioBoi ckopoctu A/l nepekiatoueHneM nap mnojrocoB.
PerynupoBanus yrioBoi ckopoctu A/[ u3BMeHEHHMEM YaCTOTHI.

OTnu4us B peryImpoBaHuM yrioBoii ckopocTa A/l ¢ K3 pOTOPOM | (pa3HBIM POTOPOM.
Kackagnbie cxeMbl perynupoBanus ckopocta A/l

HpakmuquKoe 3a0aHue K IK3AMEHAYUOHRHOMY 6wzemy:

3amaua 1:

Onpezaenure NpUBEICHHBIE K Bajy JABHraTeIs MOMCHT CTATUYECKON HAarpy3Kku Mc ¥ MOMEHT
uHepuuu J (puc.l).

n = 92%
Aenrarene
P Ll M =270 Howe
Sy =02 k2™ Mo e

| Mexannam

Jpu=o Kt

Pucynoxk 1

3agaya 2: Paccuntarh U IOCTPOUTH €CTECTBEHHbIE XapakTepuctuku J11THB, ncnonb3ys
cieayromue ero macnopTHbie HaHHbIE: Prov=300 kBT; Unov= 440 B; nuon=1250 06/muH;
Liov=750 A, Rz=0,01 Om. PaccuuraTh 106aBOYHOE CONPOTUBICHUS MIPU IIYCKE U MIOCTPOTHUTD
MEXaHUYECKYIO XapaKTEPUCTUKY TTPU Mn=2MH.

3agaya 3: Paccuntarh U NOCTPOUTH eCTECTBEHHbIE XapakTepuctuku J11THB, ncnonb3ys
cienytomue ero macnopTHeie JaHHbIE: Prov=300 kBT; Unov= 440 B; nuon=1250 06/mMuH;

[ion=750 A, Rx=0,01 Om. PaccuuraTth 106aBOYHOE CONPOTUBIICHUS TPU JUHAMHYECKOM
TOPMOKEHHUHU U TIOCTPOTUTh MEXAHUYECKYIO XapAKTEPUCTUKY pu M1=2MH.

3agauya 4: Paccuntarh 1 IOCTPOUTH €CTECTBEHHbIE XapakTepuctuku J11THB, ncronb3ys
cienyromue ero nmacnopTHbie JaHHbIE: Prov=300 KBT; Unov= 440 B; nuon=1250 06/muH; luon=750



A, Ry=0,01 Om. Paccunrars 106aBOUHOE CONPOTUBIEHUS [IPU TOPMOKEHUH
MPOTUBOBKIIOYEHUEM U MTOCTPOTUTH MEXAHUYECKYIO XapaKTEePUCTUKY TTpu MT1=2MH.

3apaua 5: AJ] tuna MTH-611-10 umeet cnenyromue ganabie: Puon= 45 kBT; Ulnon= 380 B;
Nrov= 575 006/muH; f1=50 I'm; Linon= 115 A; Re= 0,087 Om; x1= 0,189 Om; Rp=0,12 Om; x2= 0,046
OM; Drov= 155 A k=1,93; A=M«/Mnov=2,5. Paccuutarh 1 HOCTPOUTH ECTCCTBCHHYIO
ANEKTPOMEXAHUYECKYIO XaPaKTEPUCTUKY JABUTATEISL.

3apaua 6: AJ] tuna MTH-611-10 umeet cnenyromue ganabie: Puon= 45 kBT; Ulnon= 380 B;
Nrov= 575 006/muH; f1=50 I'm; Linon= 115 A; Re= 0,087 Om; x1= 0,189 Om; Rp=0,12 Om; x2= 0,046
OM; Drov= 155 A k=1,93; A=M«/Mnov=2,5. Paccuutarh 1 HIOCTPOUTH ECTCCTBCHHYIO
MEXaHUYECKYIO XapaKTEPUCTUKY JABUTATEIS.

3apaua 7: AIIT 211® 200 umeet cnemyronue nacnoptHbie AaHHbIe: Prov=30 kBT; Unon= 440 B;
Nuov=2200 06/MuH; luov=74 A, Nu=90%. OLeHUTH TEIIOBOM pEXUM ABUTraTeNs Mp ero pabore no
CJIEAYIONIEMY IIUKITY: BpEMs MEPBOTO y4acTKa ¢/=12 MUH, MOMEHT Harpy3ku Mc:=120 Hwm,
BpeMs BTOPOTO y4acTKa f2=25MUH, MOMEHT Harpy3ku M.2=145Hwm, BpeMs TpeTbero y4acTka
t3=18 muH, MoMeHT Harpy3ku Mc3=100 HM. Tok Bo30y:k/1eHUSI U COIPOTUBJIEHUE IKOPHOU
[ENHU HE U3MEHSIOTCS. 3aJaHHbII [IUKJI OTHOCUTCS K MPOJIOJDKUTEIBHOMY PEXUMY PabOTHI C
MIEPEMEHHOMN HArpy3KOi.

3agauya 8: A/l xpanoBo-metamuryprudeckor cepun tuna MTKB 511-8 umeer HomMrHanpHy0
MOIIHOCTH Prov= 17,5 kBT npu [1Brov=25% 1 ckopocTh; Nuon=700 06/MuH. OTICHHTH HAarpeB
JBUTATENS, €CITU OH OYyJeT MePUOUIECKH BKIIOYAThCA HAa 3 MUH U MPEOJI0JIEBATH MIPH STOM
MOMEHT Harpy3ku Mc=350 Hwm, mociie yero OyaeT OTKII04aThCs Ha 5 MUH.

3agauya 9: OnpenenuTs 3HAYEHUS CKOPOCTH XOJIOCTOTO XOJa M HaMpsbKeHus Ha ctatope A/l mpu

U”/ = const

yactote 25 I'1] ¥ 3aKOHe ynpaBieHus ! , €CJI IBUraTeb UMEET CIeTyIolne
napameTpsl : Prov= 1,4 KBT; Ulnov= 380 B; nrov= 870 06/Mun; A=Mi/Muon=2,8. IlocTpoutsh
(MprMepHbIE) MEXaHUYECKNE XapaKTEPUCTUKHU MPU Pa3HbIX YaCTOTAX.

3agaya 10: Onpenennuth 3HaYEHUS] CKOPOCTH XOJIOCTOr0 X0/1a U HaNpsKeHUs Ha ctatope A/l
npu

Vio = const
yactote 25 'l ¥ 3aKOHE ynpaBJIeHUs f, , €CJIM IBUTATEJIb UMEET CJIEAYIOIINE
napameTpsl : Prov= 1,4 KBT; Ulnov= 380 B; nrov= 870 06/Mun; A=Mi/Muon=2,8. IlocTpoutsh
(mpuMepHbIE) MEXaHUUECKHE XapaKTEPUCTUKH PU Pa3HBIX YaCTOTaX.

3amaya 11: Onpenenuth 3HaAYEHHUS] CKOPOCTH XOJIOCTOTO XO/a U HaINpsKeHUs Ha ctatope A/l
npu

2
Uio = const
yactote 25 'l ¥ 3aKOHE ynpaBJeHUs 1 , €CJIM IBUTATEIb UMEET CJIEAYIOIINE
napameTpsl : Prov= 1,4 KBT; Ulnov= 380 B; nuov= 870 06/Mun; A=Mi/Muon=2,8. IlocTpouts
(mMpuMepHbIE) MEXaHUYECKHE XapaKTEPUCTUKH MPU PA3HBIX YaCTOTaX.
3apaua 12: AJl tuma MTKH-211-6 umeer cnenyromue nannblie: Puov= 8,2 kBT; Uinon= 380 B;

/ /
Nuon= 875 00/mun; £1=50 I'tt; Livon= 115 A; Re= 0,835 Om; x1= 0,88 Om; s =1,4 Om; Y2=0,88;
}LZMK/MHOMZZ,S, 1']1-1:0,715 COS(PHOM:0,75.



Kpurtepun onenku:

XapaKTepHCTmca BBINMMOJTHCHHUSA IPAKTHYECCKOT0 3aJaHUA

KoanuecTBO
HAOpPaHHBIX
0aJ1710B

BepHoe penienue 3agaum.

10

HeBepHoe penienue 3agaum.

0

XapakTepuCTHKA 0TBETa HA TEOPETHYECKHE BONPOCHI

KonuecTBO
HaOpaHHBIX
0aJ1710B

ITocTaBieHHBIE BOIPOCHI PACKPBITHI OJHOCTBIO, IS TOSICHEHUS
NPUBECHBI PUCYHKHU, CXEMBbI, IpauKu, pacueTHbIe (POPMYJIIbI, BEPHO
yKa3aHbl €IMHULIBI U3BMEPEHHUS; B OTBETE UCIOJIb3YETCs ClIELUAIbHASL
TEPMUHOJIOTUS U TIOKA3aHbI 3HAHNS, OCBOCHHBIE CTYIEHTOM
CaMOCTOSTENIBHO IIPU U3YYEHUH COBPEMEHHBIX IIEPUOIUYECKUX
W3JIaHUU 110 AUCLUIUIMHE, OTBET CTPYKTYPUPOBAH U JIOTUYECH.
IToxazaHa COBOKYITHOCTh OCO3HAHHBIX 3HAHWM IO TUCLUIUIMHE C
YYETOM MEXIMCUUIUIMHAPHBIX CBA3ei. MOTyT OBITH IOMYIIECHBI
HE0YETHI B ONPEAEICHUH ITIOHATUH, HCIIPABIICHHBIE CTYACHTOM
CaMOCTOSITENIBHO B IPOLIECCE OTBETA.

18-20

ITocTaBiaeHHBIE BOIIPOCHI PACKPBITHI ITOJIHOCTBIO, IS TIOSICHEHUS
NPUBECHBI PUCYHKH, CXeMBI, rpaduKu, pacueTHbIe (POPMYIIbI, BEPHO
yKa3aHbl €IMHULIBI U3BMEPEHHUS; B OTBETE UCIOJb3YETCs ClIELMAIbHAS
TepMHuHOIOTHs. OTBET CTPYKTYpUPOBAH U JIOTHUEH. MOryT ObITh
JIOMYIIEHbI 2-3 He3HaUUTeNbHbIE OIMOKHU, UCIIPABICHHBIE CTYIEHTOM
C IIOMOIIBIO NPENOJAaBATENS.

12-17

JlaH He1OCTaTOYHO MOJHBIN U HEIOCTaTOYHO Pa3BEpHYTHINA OTBET.
Jloruka u nocne0BaTeIbHOCTb U3JI0KEHNS UMEIOT HapYIIEHHUS.
Jlony1ieHs! OMOKU B paCKPBITUN MOHATHH, YIIOTpeOIeHnN
TepMHHOB. CTyEHT 3aTpyIHSAETCS IPUBECTH MOSCHSIOLINE
(bopMyIIbl, CXeMBbI, PUCYHKH U TpaUKH, TyTaeT €AUHHULIBI U3MEPEHUS
BEJIMYHH.

8-11

OtBer npeacTasisieT co00i pa3po3HEHHbIE 3HAHUS C
CYILIECTBEHHBIMU OIIMOKaMu 10 Bonpocy. CTyAE€HT HE OCO3HAET
CBS13b 00CY/1aeMBIX BOIIPOCOB MO OMJIETY C JPYTUMH OOBEKTaMU
JUCIUIUIMHBL. B 0TBETE 0TCYTCTBYIOT NOsACHAOMINE (GOPMYIIBI,
CXEMBI, PUCYHKH U Tpa(UKH, CrielHaibHas TEPMUHOIOTHS.
JlononHUTENbHBIE M YTOUHSIOLIME BOMPOCHI MIPENOIaBaTENs HE
IIPUBOJAT K KOPPEKLIUU OTBETA CTYJICHTA.

Hnu 0TBET Ha BOIIPOC MOJHOCTBIO OTCYTCTBYET.

Hnu oTKa3 OT OTBETA.




6.3. MeTonuueckue MaTepralibl, ONpeaeIsioIIne IPOLEeaypPbl OLICHUBAHUS

XapakTepuCTHKH IPOLEAYPbI

Bun npouenypsl

OK3aMCH

[lenb npouemypol

BBISIBUTH CTETICHb ChopMHupoBaHHON KoMrieTeHmn [1K-2.1,
[1K-2.4; T1K-3.1; [1K-4.1, 11K-4.2; T1K-5.1, TIK-5.2.

JlokanbHble aKThI By3a, | [looxeHune o MpoOBEACHUN TEKYIEro KOHTPOJIS

perinaMeHTHpYIOLHe yCIIEBAEMOCTH U IMPOMEKYTOUHON aTTeCTalluu

MPOBEACHUE MPOLETYPhI obyuaromuxcs CBOY, Bepcus 3.0, yTBepkKIEHO pEKTOPOM
CB®VY 19.02.2019 .
[Tonoxenue o 6ambHO-peHTHHTOBOM crcteme B CBOY,
Bepcus 4.0, yrBepxkaeno 21.02.2018 r.

CyOBexTsl, Ha KOTOPBIX | CTyJAEHTHI 3 Kypca OakaiaBpuara

HarpasJIeHa poLeaypa

ITepuon npoBeneHus | OceHHsAs 3aueTHast Helems

pOLEeTypBl

TpeboBanusi K MOMEIICHUSIM WU
MaTepUAIbHO-TEXHUUYECKUM
cpeacTBaM

CrennasibHO 000pY/IOBaHHBIE TIOMEIICHUS C
71a00paTOPHBIMH CTEHIAMH, OTBEYAIONIUMH TPEOOBAHUSIM
OCBOCHHUS NUCHUIIJIMHBI B IIOJTHOM o0BeEME.

TpeOGoBaHus kK 6aHKY
OILICHOYHBIX CPEJICTB

Onucanue npoBeaeHUs

DK3aMeH MpUHUMAeTcs B YCTHOH (opme. YUUTBIBAIOTCS

MIPOIIE Ty PBI HaOpaHHBIC OAJUTBI B TEYCHHE CEMECTPA.
[ITxansl onneHUBaHUSA [[Ixana oueHUBaHUS pPe3yJIbTATOB MpuBeaeHa B 1. 6.1.PIT/]
pe3yJIbTaTOB PelTUHTOBBIN PEryIaMeHT MO AUCHUTUIMHE.

Pesyinbrars! npouenypst

B pesynbrate cnaum Bcex 3amanuil st CPC crynenty
HeoOxoaumMo HabpaTh 45 6aJToB, YTOOBI OBITH TOMYIIICHHBIM
K DK3aMEHY.




7. YueOHO-MeTOAUYecKOe U MHPOPMAIIUOHHOE o0ecTieyeHne y4eOHOM
AUCHHILIMHBI (MOIYJIs1)

Q)

= 2 3

ABTOp, HA3BaHHE, MECTO M31aHUs, H31ATEJbCTBO, IO o = =3 =
U3J1aHMA Y4eOHOM JUTepaTypbl, BUI U XapaKTePUCTHKA = < 2 E B >
HHBIX HH(OPMALMOHHBIX PecypcoB E -g- -g- 0 > €8
< S gwvm
= & & 2 8 a0

OcHoOBHas nuTeparypa

http:/www.e.l
anbook.com/b
ook/
3812

Emuganos A.Il./ DnekrponpuBoa. /DIEKTPOHHBIN pecypc/
AIL.LEnudanos, JI.M. Manaituyk, A.I'. I'yumuHckuii - D1eKTpoH.
nmad. - CII6.: JIans, 2012. - 400 c.

JlononHuUTeNbHAS IUTEpaTypa

DNEeKTPONPHUBOJ] MPOU3BOJCTBEHHBIX MEXaHUXMOB. HukuTEeHKO
I'B.  VYu. Ilocobme WU3xn. Jlams. 2013. 208 c.
http:/www.e.lanbook.com

Onumenko I'.b. Onexrpuueckuii npuBox Y4ed sl CTYAEHTOB
By30B MockBa: Akanemus. 2006, yrBepxkaeHo. 288 c.

Emudano A.Il. OcHOBBI 37eKkTponpuBoia YueOHOe mocodue
Jlanp 2009 yTBep)IEHO

Kanman M.M. Onektpuyeckuii npuBoa. MockBa. Akanemus.
2005

Wnbunckuit H.®., Mockanenko B.B. DnextponpuBoj: sHepro-
U pecypcocOepexxeHne  YueOHoe mocoOue st CTYICHTOB
BBICIITUX YUeOHBIX 3aBeiecHnit MockBa: Akagemust 2008

Coxonockuit I'.I'. DnexkTponpuBoAbl MEPEMEHHOTO TOKa C
YaCTOTHBIM pEryJIMpoBaHUEM Y4eOHOe mocodue i CTYJCHTOB
BBICIINX y4eOHBIX 3aBeieHuil Mocksa: Akagemus 2007

Cuctemsl ynpaBieHust anekrponpuBonoB. I'pexos B.II. Yue6.
nocobue. U3g. MT'OVY, 2009r. 100 c.. www.knigafund.ru

COoOpHUK 3a1a4 U TNPHUMEPOB PELICHUH IO 3JIEKTPUIECKOMY
npusoxay. IO.M. ®@ponos, B.I1. Hlenskun. Yu. [Tocobue .M3n.
Jlanb, 2012 1. 368 c. http:/www.e.lanbook.com

P.3. Xycaunos, A.B. Cunantses, A.B. Kauanos. Metonuueckue
yKa3aHus K MPOBEICHHIO JIAOOPATOPHBIX Pa0dOT MO AMCIUILIHHE
«Onexrpudeckuii mpuBoa». — Yensounck: Yurex-Ilpodu, 2012.

Metoanyeckue pa3paboTKH By3a

Yenaiikuna T.A. Meroauuecknue yka3aHHMs K BBIIIOJIHEHHUIO
KypCOBOIO IIpoeKTa 1o Kypcy «Teopust snekrponpusona»
Heprourpu, TU () AT'Y, 2010

Credpanor B.K. Meroaudeckue yka3aHUs 10 BBINOJTHEHHUIO
pacdeTHO rpaduuecKkux padoT Mo AUCHUILTHHE « DIEKTPUICCKHIA
npuBoa» Heprorrpu, TU (d) AT'Y, 2009 r.




8. Ilepeyens pecypcoB HHGOPMAIIHOHHO-TEJIEKOMMYHHUKANMOHHOM ceTn «MHTEepHET»
(nanee cetb-UHTEpHET), HEOOXOAUMBIX /IJISI OCBOECHUS JUCIIUIJIMHBI

e DJEKTpUYECKUM MPUBOA - BUkumneaus http://ru.wikipedia.org

e  DJEKTpUYECKUN MPUBOJ - BUKM3HaHUE https://www.wikiznanie.ru/

o Illkoma mns onektpuka (OOpa3oBaTenbHBI caT. Mosi  npodeccus-31eKTPHK)
http://www.electricalschool.info/maschiny

e [llkona JUISt 3JIEKTPUKA (CnpaBouHMK AIIEKTPHUKA)
http://www.electricalschool.info/spravochnik/

e Kypc 1o anexTpoTexHUKe 1 OCHOBaM AyieKTpoHuke. Bantoma M.B. http://eleczon.ru

o CnpaBOYHHK dJIEKTPUKA U dHEepreTuka. http:// www.elecab.ru/history.shtml

e DIIeKTPOHHAS JIEKTPOTEXHUYeCcKass oubaroreka. http://www.electrolibrary.info/history/

9. Onucanne MaTePUAJIbHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMO 1JIsl OCYILEeCTBJICHUS
00pa3oBaTeILHOIO NMpolecca Mo JUCHUILINHE

- MOJlyJIbHasi OObEKTHO-OPUEHTUPOBAHHAsI TMHAMUUecKas yueOHas cpena «Moodley.

10. Iepeyenb HHGOPMALMOHHBIX TEXHOJIOTHH, HCMOJIb3yEeMbIX NPH OCYIIECTBJICHUH
o0pa3oBaTe/IbHOIO MpoLecca 0 JMCUUILIMHE, BKJIYas NepedyeHb NPOrpaMMHOro
ob0ecneyeHust 1 HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM.

10.1. TTepeuenr nHOOPMAIIIOHHBIX TEXHOJIOTHH, UCTIONB3YEMBIX TP OCYIIECTBICHUN
00pa3oBaTeNLHOrO MpoIiecca MO0 AUCHUIIUHE

[Ipu ocymiecTBieHnn 00pa30BaTENBHOTO MpoIlecca MO TUCIUIUIMHE HCIOIb3YIOTCS
cleayronre HPOPMAIMOHHBIE TEXHOJIOTHH:

®IICIIOJIb30BAHME HA 3aHATUAX OJCKTPOHHBIX M3JaHUM  (YTeHHE JeKUUi ¢
UCIIONB30BAaHUEM  CIAMA-TIpe3eHTAlnid, dJIEKTPOHHOrO Yy4eOHOro mocoOus), BUICO- U
ayauomMarepuaion (uepe3 UHTepHeT);

e OpraHu3alvs B3aUMOJICHCTBUS C 00YYarOIIMMHUCS MOCPEICTBOM AJIEKTPOHHOMN MOYTHI
u CZ1O Moodle.

10.2. TlepeueHs mporpaMMHOTO 0OECTICUeHUS
https://www.s-vfu.ru/universitet/rukovodstvo-i-struktura/strukturnye-
podrazdeleniya/ui/software-ui/

https://docs.google.com/spreadsheets/d/1Pf5qJOnR 140sbQB5;-
MIDmMmAOONKbSw54FdLBWp5SDMuA/view#gid=0
MSWORD. MSPowerPoint.

10.3. TlepeueHb nHGOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM
https://www.s-vfu.ru/universitet/rukovodstvo-i-struktura/vspomogatelnye-
podrazdeleniya/nauchnaya-biblioteka/page60.php?clear cache=Y




JUCT AKTYAJIM3AIIAU PABOYEM ITPOT'PAMMBI U CIHUILIAHBI

b1.0.25 DnexkTpuyecknii NPpUBOL.

YueOHsbli BHeceHHbIe U3MEHEHUS IIpenonasarens IIpoTokon 3acenanus
rona (®HO0) BBIITYCKAIOIIEH Kadenpsl

(mata, Homep), DHO 3as.
kadeapol, moammch

B mabnuye yrasvisaemca moabko xapakmep usmeHeHull (Hanpumep, usMeHeHue memvl, CRUCKA UCOYHUKOS NO
meme unu memam, cpeocme NPOMeNCYMOUHO20 KOHMPONsA) ¢ YKA3aHuem HyHKmoe pabouyeil npoepammvl. Camo
cooepoicanue usmMeHeHull OPOPMIAEMCA NPULONHCEHUEM NO CKEO3HOU HYMepayuu.



