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[Macnopt poHa2 OLIEHOYHBIX CPEACTB
no aucuuiiuae (Moayino) b1.0.24 Dnexkrpruueckuit mpuBoI

KonTponupyemsie paznesnbl
(TembI)

Kon
KOHTPOJINPYEMOU
KOMIETEHINH (WIIN
€€ 4acTu)

HaunmMmenoBaHue O1lEHOYHOTO
cpeacTBa

1 | Ucrtopus pazsutus Oll.
Haznauenue, pyHKIHH,
CTPYKTYpa, KIacCUPHUKALIHS
JIEKTPOIPUBOJIOB.

I1K-2, TIK-3, T1K-4,
I1K-5.

9K33M6H, TECT, IIPAKTHUICCKUC
3aHATHS.

2 | MexaHuKa 3J€KTPOIPUBOJA.

I1K-2, IIK-3, T1K-4,
ITK-5.

DK3aMeH, TeCT, MPAKTUYECKUE
3aHATHS, JTaOOPATOPHBIE PAOOTHI..

3 | DneKTpoMEXaHUYECKUE
CBOMCTBA U XapaKTEPUCTUKU
AJIEKTPOJBUTATEINCH.

I1K-2, TIK-3, I1K-4,
ITK-5.

DK3aMeH, TECT, MPAKTUYECKHUE
3aHATHS, Ja00opaTOpHbIe pabOoTHI.

* Haumenosanue memvt (pazoena) yKasvl6aemecs 6 COOmMeemcemeuu ¢ paboueti npopammor

OUCYUNTUHDL.




MUHHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA3OBAHNS POCCUIMCKON ®EJEPAIINN
Texaudeckuii HHCTUTYT (priran)
(heneparbHOTO rOCYAAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEILHOTO YUPEKICHHS BBICIIIETO 00pa30BaHuUs
«CeBepo-Bocrounslit henepanbHbIil yHHBepcuTeT MMeHN M.K. AMMocoBay»
B I. Hepronrpu
Kadenpa snekrpornpuBoa 1 aBTOMaTH3aUN TPOU3BOICTBEHHBIX MPOLIECCOB

[Ipumepsl TecTOBBIX 3aAaHuii 1o qucuumuinHe b1.0.24 DnekTpudeckuil mpuBo

OTMmeThTE NpaBUIIbHBIN OTBET

1. VYpaBHeHUE paBHOBECHS HAINPSHKEHUS HA 3aKMUMaX SKOPS IBUTATENsS B PEXKUME XOJIOCTOTO
X0J1a IMEET BUJI

o U=E

o U=IR

o E=IR

o U=-IR+tE

2. Breipaxenue 9JIC Bpamenust IIITHB wumeer Bug

EIl

Oooao

KkPI

3. YpaBHeHHE paBHOBECHS HAMPSHKEHUS HA 3aKMUMaX SIKOPSI IBUTATENIS B PEXKUME
PEKyIIepaTUBHOIO TOPMOKEHUSI UMEET BU]L

o U=E

o U=IR

o E=IR

o U=-IR+E

4. XecTKoCTh MEXaHMYECKON XapaKTEPUCTUKH JIBUTATEIST HE3aBUCUMOTO BO30YKICHUS TIPH
YMEHBIIEHUH BXOJJTHOT'O HAIPSIAKEHUS IKOPHOW LIETTH

O yMEHBIIUTCH

O BO3pacTeT

O OcCTaHeTcsI HEU3MEHHOM

5. Ilpu pabote Ha XapaKTEPUCTHKE a
o Rp>Ra
o Rp<Rsa
o Rp=Ra

o Rp<Rsa

6. YpaBHeHue mexanndeckoil xapakrepuctuku JIITHB nMeer Beipaxenue
M(R+R1)/ k202

(U/k®) — (MR/xk2D2)

(U/k®) — (IR/xD)

MR/ xk2®2

Ooooao

7. BeIpaxkeHHe TOKa KOPOTKOTO 3aMBIKaHHSI JBUTATENSI TOCTOSTHHOTO TOKA MMEET BU/T
O
o EI



o U/R
o kPI

8. HYCKOBBIC COIIPOTUBJICHUA COCTABJIAIOT

R1=4 Om, R2=4 Om

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

R1=2 Om, R1=1 Om

Ooooag

9. BreIpaxxeHue ypaBHeHHE deKTpoMexaHndeckoit xapakrepuctuku JJITTHB umeer Bun
o M(R+RI1)/ k2®2

(U/x®) — (MR/x2D2)

(U/x®) — (IR/xD)

MR/ k2®2

O oo

10. YpaBHEHHE paBHOBECHS HANPSIKEHUSI HAa 3aKUMAaX SKOpS ABUTaTENsl B pEXKUME
XOJIOCTOTO X012 UMEET BUJL

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

11. Beipaxkenne D/1C Bpamenust Al1Tus umeet Bujg

o-M-o
o EI

o KPP
o k®I

12.  VYpaBHeHuE paBHOBECHUsS HANPSIKEHUS HA 3aXUMax SKOpS [BUTATelisi B pEXUME
PEKyNEepaTUBHOTO TOPMOKEHUS HUMEET BUJL

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

13. JKecTkoCTh MEXaHHYECKOI XapaKTEPUCTHKH JIBUTATEINISI HE3aBUCUMOT'0 BO30Y KICHHUS
IIPY YMEHBIIEHUN BXOJHOTO HAIIPSHKEHUS SKOPHOW LIenu

0O  YMCHBIIHUTCA

O BO3pacCTeT



O OCTaHETCSI HEU3MEHHOMI

14. Tlpu paboTte Ha XapaKTEPUCTUKE
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15. VYpaBHenue mexannueckoi xapakrepuctuku [I1Tus umeer BoipakeHue
o  M(R+RI) K*®?

o (U/k®)— (MR/K*D?)

o (U/k®)— (IR/kD)

o MR/ K*®?

16. BripakeHre MEXaHUYECKOW MOITHOCTH UMEET BU]I

o M-o
o EI

o KPP
o k@I

17. Ilpu peryaupoBaHUHA CKOPOCTH U3MEHEHUEM YHCIIa Map MOJOCOB JBYXCKOPOCTHOIO
ACUHXPOHHOI'0 ABUTATCIIA U3 ITPUBCACHHBIX COOTHOIICHUN CUHXPOHHBIX CKOpOCTeﬁ MOXKHO
MOJyYUTh

0 @o=0,90m0

o oo =0,500
o ®o=0,3wm0

18. HYCKOBLIe COIIPOTUBJICHHUA COCTABJIACT:

SRS TS) S s
575 ey . o R1=4 Om, R2=4 Om
AL :

e LA AT ™!, o RI~40mR2-20m
o 8 7T ES5 Y3210
+ = o RI1=20M,R2=40m o RI1=20M,RI=] OmMm
R 19. CooTBeTcTBUE MEXIY CIOCOOOM PpEeryJIMpOBaHUs

CKOPOCTH [JBUTATesl U3MEHEHUEM HAIPSDKEHUS, MPUIOKEHHOTO K SKOPI0 U XapaKTEPUCTUKOU
JIBUTATEIIsl TOCTOSIHHOT'O TOKA HE3aBUCHUMOTO BO30YKICHUS
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20. CooTBeTcTBHE MEXIy HauOOJbIIEH YacTOTOM NHTAIOUICH CETH MpPU PEryIUpOBAHUH
CKOpPOCTH KOPOTKO3aMKHYTOT'0 aCHHXPOHHOT'O IBUTATENsl U XapaKTePUCTUKOM
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21. Kputnueckoe CKOJIbKEHUE aCHHXPOHHOTO JBUTATEIIS
O  HE 3aBHCHUT OT HalPSKECHUS TUTAHUS
O MOPONOPUUOHATBHO HAMPSKEHUIO MUTAHUS

0O  HOpOIOpHHUOHAIIBHO KBAAPATY HAPAXKCHUA TUTAHUA

22. HpI/I YBCIIMYCHUHN YaCTOTHI IMTUTAIOUICTO HAMIPSXKCHUA YaCTOTA BpallICHUA MAarHuTHOT' O
TIOJISL CTAaTOpa

O YBCIIMIUTCA
O YMCHBIIUTCA
O HC UBMCHUTCA

23. [ns yBeIWYEHHS] MAKCUMAJIBHOTO MOMEHTA ACUHXPOHHOM MalllMHbI B PEKUME ITyCKa
HEOOXO0IMMO

O YMEHBIIUTH COMPOTUBIIEHUE POTOPHOU LIENTH

O YBCIIUYUTE COIPOTHUBIICHUC pOTOpHOﬁ JA(S004



O YMCHBIINTD MOCTOSIHHBIN TOK B LCIIU cTaTopa

O YBCIINYUTDH MMOCTOSTHHBIN TOK B LCIU cTaTopa

24. KpI/ITI/I‘-IeCKI/Iﬁ MOMCHT ACMHXPOHHOI'O ABUTATECJIA IIPU BBCACHUU COIIPOTHUBJICHUSA B LICIIb

poropa
O yBeIUYHUTCA
O yMEHBUIUTCA

O HE UBMCHUTCA

25. Ilpy yMeHbBIIEHUH HAIPsHKEHUS MOJABOJMMOIO B IIENb CTATOpa KPUTHUYECKUM MOMEHT

ACUHXPOHHOI'0 ABUTAaTCIIA
0 YBCIIMYHUTCA
O YMCHBIINUTCA
O HE U3MCHUTCA

[IIxana orieHUBaHUA:

[IpOLICHT BBINOJIHEHHBIX TECTOBBIX 3aJaHUI KonnyectBo HaOpaHHBIX 0aJIJI0B

91% - 100% 5

81% - 90%

71% - 80%

61% - 70%

51% - 60%

SN |W |

<50%




MUHHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA3OBAHNS POCCUIMCKON ®EJEPAIINN
Texaudeckuii HHCTUTYT (priran)
(heneparbHOTO rOCYAAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEILHOTO YUPEKICHHS BBICIIIETO 00pa30BaHuUs
«CeBepo-Bocrounslit henepanbHbIil yHHBepcuTeT MMeHN M.K. AMMocoBay»
B I. Hepronrpu

Ka(pez[pa QJICKTPONPHUBOJAA U aBTOMATU3AIlIUX TPONU3BOACTBCHHBIX ITPOLICCCOB

Pabota Ha nmaGoparopHom 3austuu o aucuurummae b1.0.24 DnexTpudeckuii IpuBo.a

B nmepuon ocBOeHHMS MCHUIUIMHBI CTYAEHTHI TOCEIIAIOT JIEKIMOHHBIE 3aHsTHS,
CaMOCTOSITEJIBHO HM3y4YaloT JOIMOJHHUTEIbHBI TEOPETHYECKH Marepuaid K J1abopaTOpHBIM
3aHATUAM. KpuTepusiMu OLIEHKH paboThl Ha J1aOOpAaTOPHBIX 3aHATHUSX SBIAETCA: BIaJCHUE
TEOPETUYECKHUMHU MOJIOKEHUAMH TI0 TEME, BBIITOJHEHHE J1a00paTOpHBIX paboT. CaMocTosTenbHAas
paboTa CTYJIEHTOB BKJIIOYAET MPOPAOOTKY METOJUYECKHX PEKOMEHAAUUN U JTOTOIHUTEIHHOM
y4eOHOIl JIuTepaTypbl B COOTBETCTBUHU C IUIAHOM 3aHATHS; BBINOJIHEHHE JTAOOPAaTOPHBIX padoT.
OcHoBHo#t dopmoii mpoBepku CPC sBisieTcs: mpoBeieHHe 1a00paTOPHBIX padOT U MUCHMEHHOE
HaIMCaHME MOJIyYEHHBIX PE3YJIbTAaTOB COTJIACHO METOJNYECKUM PEKOMEHAALMSM.

ConeprkaHne TUCHUIUIMHBI, pa3pabdoTKa Ja0OpaTOPHBIX 3aHATUN C YKa3aHUEM OCHOBHOM
Y JIOTIOJIHUTEIBHON JIMTEPATYPhI K KAXKI0MY 3aHATHUIO, a TAK)KE METOAMUYECKUE PEKOMEHAALNN K
BBIMIOJIHEHUIO  JIA0OpAaTOPHBIX 3aJaHui, oOOpas3lbl HX BBIINOJIHEHHUS TPEJCTABICHbI B
MeTonndeckux yKazaHUAX MO Kypcy «DIEKTpUUECKHH NpHUBOI». MeTtoauueckue ykKa3aHus
crenga 2010 r. AY1.503.

Kpurepusimu 111 OILICHKH pe3yJIbTATOB BHEAYJUTOPHOM CaMOCTOSITENbHON pabOThI
CTYJIEHTA SIBJISIFOTCSI:

— YpOBEHBb OCBOEHUS yUeOHOI0 MaTepuana;

— yMEHHE UCIOJb30BaTh TEOPETUUYECKUE 3HAHUS TPU BBINOJHEHUU JTaOOPATOPHBIX
pabor;

- MPaBUJILHOCTH BBITIOJHEHHUS TJa00OPaTOPHBIX padoT;

- 000CHOBAHHOCTb U YETKOCTb HU3JI0KEHUS PE3YJIbTAaTOB.

MaxkcuManbHBIA Oaiii, KOTOPBIA CTYACHT MOXET HaOpaTh Ha J1a0OpaTOPHOM 3aHSTHUH, -
20 6anos.

JlabopaTopHblie padoThbI:

1. ccnenoBanrue OCHOBHBIX AieMeHTOB cucTembl DI, M3ydenue crenna.
2. Uccnenosanue xapakrepuctuk 1T ¢ HB.

3. UccnenoBanue xapakrepuctuk AJl c OP.

4. Uccnenosanne xapakrepuctuk CJI.

Kpurepuu ouenkmn:

Kouun4yecTBo
HAOpaHHBIX
oamnos (1 JIP)

XapaKkTepUCTHKA 0TBETA HA TeOpeTHYECKHA BONPOC / BLIMOJTHEHUsI OXHOI
JadopaTopHOi padoThI

Ilonyuen 0onyck K 6binoaHeHuIo 1a6opamopHol pabomsi MOAPa3yMEBAIOLINN, 4TO
TEOPETUUECKUIl MaTepuai, U3JI0KEH B 00beMe, HEOOXOAMMOM sl BHIIIOJHEHUS
nmabopaTopHOU paboOThI; CHOPMYITMPOBAHBI LIETH U 331a49d, TPEOYIOIINE PEIICHIS
B XO/I€ BBINOJHEHHUS J1aOopaTOpHOil paboTHl; MPUBEICHBI HEOOXOIUMBIE CXEMBI,
(GopMynBI ¥ COOTHOLICHHMS, PELICHbl NpeAjoKeHHbIE 3aJaud; o00O03HaYeHa 4,1-56.
MOCIIE0BATEILHOCTD  BBIMIOJHEHUS J1a0opaTopHOH paboThl, C COONIOJeHUEM
NpaBWI TEXHUKHU Oe30macHOCTH.. Jlabopamopnas paboma binoiHeHa 6 NOJIHOM
0b6veme, caMOCTOATENIFHO, C COOIONEHNEM HEOOXOOUMOH MOCIeI0BaTEIbHOCTH
NPOBEICHNUSA ONBITOB W M3MEPEHHUH, BCE OMBITHl MPOBEICHBI B YCIOBHAX U




pexrMax, 00ecrednBaONUX IMOyYeHHE MPaBUIBHBIX Pe3yJbTaTOB U BHIBOJOB,
cOOJTI0/IeHBI TPEOOBAaHUS TIPABUII TEXHUKH 0€301TaCHOCTH, MPOAEMOHCTPHUPOBAHO
YMEHHE YWUTaTh M COOMpATh JJIEKTPUUECKHUE CXEMBI CO 3HAHWEM CHMBOJIHKH,
MOHMMAaHUS TEPMHUHONIOTUH. Ha Odamy 3awumer npedocmasien omuem 1O
pe3ynbraTtam J1abopaTopHON paboThl, OQOPMIEHHBIH B COOTBETCTBUU C
tpeboBanusiMu ['OCT enuHOM cHUCTEMBI KOHCTPYKTOPCKOH OKYMEHTAIMH
(ECK]l), mONHOCTRIO OTOOpaKarIIWK IPOBEASHHBIE HCCIeNoBaHuA. B xonme
3aIIUTHl IPOJEMOHCTPUPOBAHO 3HAHME OCHOBHBIX 3aKOHOB U METOJOB aHalu3a
MIPOIIECCOB, MPOTEKAOMUX B HCCIEAyeMOW O00JIacTH, JOTHYHO WM TPaMOTHO
U3JI0’)KEHBl YMO3AKIFOUECHMS U BBIBOJIBI.

Ilonyuen oOonyck Kk evinoanenuro Jjaabopamopuou pabomei. Jlabopamopuas
paboma GuINOIHEHA 6 NOAHOM 00vbeme, C COOMIOACHHEM HEO0XOIUMOM
MOCIIEIOBATEILHOCTH TIPOBE/ICHUS OIBITOB M U3MEPEHHUIA, BCE OMBITHI IIPOBEICHBI
B YCJIOBHUSX U PEKUMaX, 00CCIICUUBAIOIINX MTOJyYCHUE MTPABHIBHBIX PE3YIbTaTOB
U BBIBOJIOB, COONOJeHBl TpeOOBaHHWS TIPAaBWJI TEXHUKH 0E30MMacHOCTH,
MIPOAEMOHCTPUPOBAHO YMEHHE YHTAaTh M COOMpATh DSJIEKTPUYECKHE CXeMBL. B
TpoIiecce BEITIONHEHUS 1ab0paTopHON pabOTHI CTYIEHT 00pamajcs 3a IOMOIIIBI0
K mpernoaaBaTennto. Ha damy 3awumol (uiu 6 cpok e nozonee 3 OHell om O0amol
3awumsl) npedocmasnier omuem TIO pe3yibTaTaMm JabopaTopHOM pabOTHI,
oopmiieHHBIH B CcOOTBeTcTBHU ¢ TpeboBanusmMu ['OCT enuHON CHUCTEMBI
KOHCTpyKTOpckoi  gokymeHtanmun (ECKJl), moiHOCTBIO — OTOOpa)aroImui
MIPOBEJICHHBIC HCCIENOBaHMs. B XoJe 3aIluThl MPOJACMOHCTPUPOBAHO 3HAHUE
OCHOBHBIX 3aKOHOB M METOJOB aHallM3a TMpPOIECCOB, TMPOTEKAIONNX B
uccienyemoit oomactu. [lpu oTBeTax AOMyIIEHBI HETOYHOCTH, KOPPEKTUPYEMbIE
CTYJEHTOM C ITOJICKa3KH MPenoaBaTes.

3,1-46.

Ilonyuen oonyck Kk evinonueHuto JnabopamopHou pabomul. Jlabopamophas
paboma evinoiweHa 8 NOAHOM 00veme, C COONONCHUEM HEO0OXOIUMOMH
MOCTIeIOBATEIbHOCTH ~ TPOBEACHUSI  OMBITOB W H3MEPEHUH, COOIIOJECHBI
TpeOOBaHMS TPaBUI TEXHUKH Oe30macHOCTH. B mpouecce BBINOIHEHUS
nabopaTopHOH pabOTHI CTyIEHT oOOpamajics 3a MOMOIIBI0 K MPernoJaBaTemio.
Omuem no pesyromamam aabopamoprou  pabomvi, O(QOPMICHHBIA B
cootBeTcTBuH C TpeboBanusmMu ['OCT enuHOW CHCTEMBI KOHCTPYKTOPCKOH
JOKyMEHTAIU1 (ECKI), OJIHOCTBIO 0TOOpaKkaroIIni MIPOBEICHHBIE
HCCIIeIOBAaHUS, NIPEJOCTABICH HE B CPOK. B X0€ 3aluThl NPOAEMOHCTPUPOBAHO
3HaHHE OCHOBHBIX 3aKOHOB M METOAOB aHajM3a IPOLECCOB, NMPOTEKAIOUINX B
uccnexyemoir obnactu. Ilpu oTBeTax IOMyHIEHBI OMIMOKH, KOPPEKTHPYEMbIE
CTYJEHTOM C MOJICKa3KH MpernoaaBaTens.

2,1-3 6.

Ilpu momydeHMHu JOMycKa K BBIIOJHEHUIO Ja0OpaTopHOM pabOTBI OTBETHI
BBISIBUJIM HE3HAHWE CTYACHTOM ONPEICICHUM OCHOBHBIX IOHSTHM, 3aKOHOB,
MIPAaBWJI, OCHOBHBIX IOJIOKEHUH Teopuu, (OpMyJl, HE3HAHUE MPUEMOB PEIICHUS
3a/1a4, aHAJIOTHYHBIX paHee PEIICHHBIM Ha MPAKTUYEeCKUX 3aHITHAX, T.€. YPOBEHb
3HAHWW HE TI03BOJSIET €My IPOBECTH OINBIT, HEOOXOAWMEBIE pAacyeThl, WIN
HCITOJIB30BaTh MOTYYEHHBIC TAaHHBIC I (hOPMYITHPOBKH BHIBOJIOB.
JIOTIOTHUTENBHBIE W YTOYHSIONIHAE BOIPOCH TIPEIOoJaBaTelli HE TMPUBOAAT K
KOPPEKITUH OTBETA CTYICHTA.

unu

OTBeT Ha BONPOC MOJHOCTHIO OTCYTCTBYET

unu

OTka3 OT OTBETa

06.

TeMbl NPaKTUYECKUX 3aHSATHIA:




1. Mexanuka snexTponpuBoja. [IpuBenenne craTMyeCKMX MOMEHTOB U MOMEHTOB MHEPIIMH K
Bally aBuraresns. OCHOBHOE YpaBHEHHE JIBHXKCHHUS SJIEKTPOIPUBO/A.

2. JlBurarenb IOCTOSSHHOTO TOKa He3aBucuMoro Bo30yxneHus (JII1Tus). Pacuer mexanmueckux
U DJIEKTPOMEXaHUYECKUX XapakTepucTuk. ObecrneueHne paboThl IBUTATENs B 3aJlaHHOM TOYKE
Mz, Wsan. IBUTATEILHOTO U TOPMO3HOTO PEXKHMOB.

3. JlBurarenb TOCTOSIHHOTO TOKa TocienoBatenbHoro Bo30OyxkaeHus (I1Tmns). Pacuer
MEXaHUYECKUX M DJIEKTPOMEXAHWYECKHX XapakTepuctuk. OOecrieueHne pabOThl ABUTATENS B
3a1aHHOU TOYKE Maan., Wsan. JBUTATEIBHOTO U TOPMO3HOTO PEKUMOB.

4. Acunxponnbli gpurarenb (AJ]). Pacuer wMexaHMuecKMX U AJIEKTPOMEXAHMUECKHUX
xapaktepucTuk. O0ecnieueHrne paboThl IBUTATENS B 3a1aHHON TOUYKE Maan.,, Msax. ABUTATEIHHOTO
¥ TOPMO3HOT'O PEKUMOB.

5.. Pacuer mMexaHMYECKHMX M JJIEKTPOMEXaHWYECKUX XapakTepucTtuk AJ[ m0pu muTaHUU OT
HMCTOYHHKOB TOKA.

[TpakTdeckrie pabOTBl TPENCTABISIIOT COOOWM  pelleHHWe MPAKTUYECKUX 3aJad 10
MepPEYHCICHHBIM TeMaM. BapuaHThl 3a1aHuil BEIAAIOTCS TIPENIOIaBATEIIEM.

Kpurtepun oneHku:

XapaKTepucTnKa BBIIMMOJTHCHHUSA MPAKTHYCCKUX 3aganuii | KoanuyecTBo HaﬁpaHHbIX 0aJL1I0B

BepHoe penienne Bcex 3a1a4 MPakTUYECKUX padoT. 15

HesepHoe pemienue 3agau. 0

*B mabauye npusedeHo KOauuecmeo 0alos, Komopoe cmyOoeHm Modcem Habpamv 3a
8bINOIHEHUE 6CeX NPAKMUYECKUX pabom 6 meueHue cemecmpa.




MUHUCTEPCTBO HAYKH 1 BBICIIEI'O OBPA3OBAHUS POCCUMCKOU ®EJIEPALINN

Texaudeckuii HHCTUTYT (priran)

Q)enepanLHoro TOCyAapCTBEHHOT'O aBTOHOMHOT'O O6p330BaTeJ'IBHOI‘O YUPCKACHU BBICIICTO O6p330BaHI/I$I

«CeBepo-Bocrounslit henepanbHbIil yHHBepcuTeT MMeHN M.K. AMMocoBay»
B I. Hepronrpu

Ka(pez[pa QJICKTPONPHUBOJAA U aBTOMATU3AIlIUX TPONU3BOACTBCHHBIX ITPOLICCCOB

[Iporpamma sk3amena no gucuuminie b1.0.25 DnekTpudeckuil npuBog

[Tporpamma sK3aMeHa BKIIIOYAeT B ce0s1 2 TEOPETUIECKHUX BOIIPOCA IO BCEM pasfiesiaM Kypca,
HAIIPaBJICHHBIX HA OLICHKY YPOBHS 3HAHUH O CYIIHOCTH IPOUCXOAAIIMX B DJIEKTPUYECKUX
MPUBO/IAX MPOIIECCOB MPEOOpa30BaHUs YHEPTUN U O BIMSIHUU TPpeOOBaHUN paOOYNX MAIIMH U
TEXHOJIOTHH Ha BBIOOP TUIA U CTPYKTYPHI SJEKTPONPUBOIA, U | IpaKTHUECKOE 3a/1aHue Ha
BBITTOJIHEHHUE MTPOCTEUIIINX PACUETOB IO ONPEICICHNUI0 OCHOBHBIX MAPAMETPOB U XapaKTEPUCTUK
AIIEKTPOTIPUBO/IOB.
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Ilepeuenv sK3amMeHayUOHHBIX BONPOCOS:
[onsarue «nextponpuBoay. Haznauenue, pyHkuuu, crpykrypa. Ponb sanekrponpuBonia
B Pa3BUTUU HAPOAHOTO X03sikcTBa. Kiaccudukaius s1eKTpornpruBOoI0B.
Cuibl 1 MOMEHTBI, JEHCTBYIOIINE B DJIEKTPOIIPUBOJIE.
[IpuBeeHnEe MOMEHTOB CONPOTUBJIEHUS U MaXOBBIX MOMEHTOB.
[IpuBenenue cuin U1 MaxOBBIX MOMEHTOB MPHU MOCTYNATEIbBHOM JBUKEHUU K
BpallaTeIbHOMY.
YpaBHEHUsI IBH>KEHHS 3JIEKTPONPUBO/IA MPU BpaIlaTeIbHOM JBUKEHUU. Y paBHEHUS
JBUKEHHUS 3JIEKTPOIPHUBO/IA ITPU MOCTYATEIbHOM JIBUKEHHUH.
Knaccudukanus paboynx MamvH 1o XxapakTepy U3MEHEHHs CTATHYECKOTO MOMEHTA.
MoMeHT uHepLUHU Tesla U METObI ero ornpeaeneHus. MeToa KpyTHIBLHBIX KOoJieOaHMil.
MeTto MasTHUKOBBIX KoJleOanuii. MeTos maiatomiero rpy3a. Meroa cBOOOAHOTO
BbIOETA.
Br160p nepeaatouHoro yuciaa MeXy JBUTAaTENIeM H UCTIOTHUTEIbHBIM MEXaHU3MOM.
EcrecTBeHHbIE ANEKTpOMEXaHNYECKas U MexaHnueckas xapakrtepuctuku 1T H.B. u
pa3nuyHble POPMBI €€ 3aIUCH.
NckyccTBeHHBIE MEXaHUUECKUE U dNIeKTpoMexaHndeckue xapakrepuctuku 1T H.B. mpu
M3MEHEHUH MUTAIOIIEr0 HAPSKEHUS.
NckyccTBeHHBIE MEXaHUUECKUE U dNIeKTpoMexaHndeckue xapakrepuctuku 1T H.B. mpu
W3MEHEHUH COIIPOTUBIIEHUS LIENH SIKOPSI.
NckyccTBeHHBIE MEXaHUUECKHE U dTIeKTpoMexaHndeckue xapakrepuctuku 1T H.B. mpu
U3MEHEHUH TIOTOKA BO30YKICHUSL.
Topmosnoii pexxum JIIIT H.B. — pekynepatuBHOe TopMokeHHne. CiocoObI MOTyUYEHUS.
OHeprerudeckas nuarpamMma. Hanpasnenue Hanpsoxenus, 9/1C u Toka.
Topmo3znoii pexum JAIIT H.B. — IpOTUBOBKIIOYEHHEM IO I€MICTBUEM aKTUBHOTO
MoMeHTa. CriocoObl nosryueHus. DHepreTuyeckas nuarpamma. Hampasnenue
HanpspkeHus, 9J1C u Toka.
Topmosnoii pexxum 11T H.B. — npu [UHAMUYECKOM TOpMOKeHUH. CIIOCOObI MOJTyYeHHs.
DOHeprerudeckas auarpamma. Hanpasnenue Hanpspkenus, 9J1C u Toka. ['paHnunbie
DHEPreTUUECKUE PEKUMBI.
EcrecTBeHHBIC MEXaHUYECKHE U AJIEKTpoMexaHnueckue xapakrepuctuku 11T m.B.
[TocTpoeHne ecTECTBEHHBIX MEXaHUYECKUX U 3JIEKTPOMEXAHUUECKUX XapaKTEPUCTUK
JIIT 1.B.
[TocTpoeHne NCKYCCTBEHHBIX MEXaHUYECKUX M 3JEKTPOMEXAHUUECKUX XapaKTEPUCTUK
AIIT n.B.
Topmosznou pexum JAIIT n.B. — NpOTUBOBKIIFOYEHHUEM: IO IEUCTBUEM aKTUBHOIO
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MOMEHTA ¥ CMEHBI OJISIPHOCTH MMUTAOIIETO HAIPSKECHMUS.
Topmosznou pexum AIIT H.B. — npu 1uHAMUYECKOM TOPMOKEHUU. HarpaBieHue TOKOB U
SMC.

EcTecTBeHHbBIE MEXaHUYECKHUE U IeKTpoMexaHndeckue xapakrepuctuku AT c.s.
Topmosnoii pexxum JIIT ¢.B. — pekynepatuBHOOE TOPMOKEHUE. JHEPreTHUECKast
nuarpamma. Hanpasnenne Hanpsbkenus, 91C u Toka.

Topmo3znoii pexum AIITc.B.—IIpOTUBOBKIIIOYEHHEM: TIOT JEHCTBUEM AKTUBHOI'O MOMEHTA.
Topmosznou pexum AIIT c.B. — npu nuHamMuueckoM TopMoOkeHuU. Hanpasnenue
HanpspkeHus, JJIC u Toka. 'paHHUHBIE YHEPTETUUYECKUE PEKUMBI.

ACHHXPOHHBIN IBUraTeNb. DJIEKTPOMAarHUTHBIE IPOLIECCHI.

AcUHXpOHHBIN ABUraTeNnb. CXeMbl 3aMELLEHUS.

ACUHXpOHHBIN ABUraTenb. MexaHnyecKas XapakTepuCTHKA U €€ TTapaMeTpBhl.
YrpouieHHbIe COOTHOIIEHUS.

[TocTpoeHue ecTeCTBEHHOW MEXaHNYECKOU XapakTepucTuku A/Jl.

DneKkTpoMexaHUuuecKHue XxapakTepucTuku AJl.

Topmo3sHble pesxuMbl A/l — peKynepaTUBHOTO TOPMOXKECHHS.

Topmo3Hbie pesxxuMbl A/l — TPOTUBOBKIIOYEHHEM: 11O/ JEHCTBUEM aKTUBHOTO MOMEHTA U
U3MEHEHHUs I0CIIeI0BATEIbHOCTH YepeioBaHus (as3.

Topmo3sHbie pexxuMbl A/l — mpu TUHAMHUYECKOM TOPMOKEHUU C HE3aBUCUMBIM
BO30YyKJIeHHEM IIPU MUTAaHUU OT UCTOYHHMKA HAIIPSKEHMSL.

TopmoszHsie pexumbl A/l — Ipy TMHAMHYECKOM TOPMOKEHHUHU C CAMOBO30YKICHUEM.
CHHXpPOHHBIN ABUTATENb. DJIIEKTPOMATHUTHBIE IIPOLIECCHI IIPU ITycKke. MexaHuueckas
XapaKTEePUCTUKA

CHHXpOHHBIN ABUTATENb. YTIIOBAs XapaKTEPUCTUKA. SIBHOIIOIIOCHBIE U
HessHomnomrocHbIe CJI.

CunxpoHHbIi aBuraresnb. Cxemsl mycka. Crioco0sl TopMokeHusi. OCHOBHBIE MTOKa3aTeNu
CHOCO0O0B peryIupoBaHMs KOOPAUHAT JIEKTPOIIPUBOA: HATIPABICHUE PEryJINPOBaHUs,
IUIAaBHOCTh, CTA0MIIBHOCTD NMOAJEPKAHUS CKOPOCTH, CTATU3M, JUAINIA30H PETYIUPOBaHHUA,
ObICTpOJICiiCTBHE, IEPETyTUPOBaHHE U T 1.

PerynupoBanue yrioBoit ckopoctu AIIT H.B. MO crucTeMe reHepaTop-aBUraTeb.
Perynuposanue yriosou ckopoctu JAIIT H.B. 0 cucTeMe TUPUCTOPHBIN
npeoOpa3oBaTesb -ABUTATEIb.

PerynupoBanus yrioso# ckopoctu A/l BBEZIEeHMEM CONPOTHUBIIEHNUS B LIENb POTOpA.
PerynupoBanust yrioBoi ckopoctu A/l nmepekiatoueHreM nap morCcoB.

PerynupoBanust yrioBoi ckopoctu A/l M3MEHEHUEM YacTOTHI.

OTauumst B peryJIMPOBaHUN YTIIOBOM CKOpocTh A/l ¢ K3 poTopoM U (ha3HBIM POTOPOM.
Kackannble cxeMbl perynupoBanus ckopoctu AJl.

Hpaxmuttecxoe 3a0aHue K IK3AMEHAYUOHHOMY 6u/zemy.'

3amaya 1: Onpenenure NpUBEICHHBIEC K Bally ABUTATENII MOMEHT CTATUUECKON Harpy3ku Mc u
MOMeHT uHepuuu J (puc.l).

N = 92%

Aenrarene
P Ll M =270 Howe
J=02kew’ MW@ A
| Mexannam

=g Jpu=o K

Pucynox 1

3amaya 2: PaccuuTaTh U MOCTPOUTH €CTECTBEHHBIE XapakTepucTuku [I1THB, ucrnons3ys



cienytomue ero nacnoptasle JaHHbIE: Puov=300 KBT; Unov= 440 B; nuov=1250 06/mMuH;
Liov=750 A, Rz=0,01 Om. PaccunraTh 106aBOYHOE CONPOTUBICHUS IPU IIyCKE U MOCTPOTUTD
MEXaHUYECKYI0 XapaKTepUCTUKY pu Mr=2MH.

3agauya 3: Paccuntarh ¥ mocTpoUTh ecTecTBeHHbIE XapakTepuctuku [AI1THB, ucnonb3ys
cieayronye ero nacnoptasie AaHHbIE: Puon=300 KBT; Unon= 440 B; nuov=1250 06/MuH;

Lion=750 A, Rx=0,01 Om. Paccuutath 106aBOYHOE COMPOTUBICHUS MPU AUHAMUYECKOM
TOPMO>KEHHUHU U TIOCTPOTUTh MEXAHUYECKYIO XapaKTePUCTUKY npu M1=2Mm.

3agauya 4: Paccuntarh U mOCTpOUTH ecTecTBeHHbIE XapakTepuctuku [AI1THB, ucrnonb3ys
cienyromme ero nacnopTabie JaHHbIC: Prov=300 kBT; Unov= 440 B; nuon=1250 06/MuH; lhon=750
A, Rx=0,01 Om. Paccunrtath 100aBOUHOE COMPOTUBIICHHS TPH TOPMOKEHUN
IPOTUBOBKJIIOYEHUEM U IOCTPOTUTH MEXAHUYECKYIO XapaKTEepUCTUKY Ipu MT1=2MH.

3apaua 5: AJ] tuna MTH-611-10 umeer cnenyromue gaHubie: Puon= 45 KBT; Uinon= 380 B;
Nrov= 575 00/MuH; f1=50 I'; Liwon= 115 A; Re= 0,087 Om; x1= 0,189 Om; Rp=0,12 Om; x2= 0,046
OM; Dnov= 155 A k=1,93; A=Mw/Muon=2,5. Paccuntarh U MOCTPOUTH €CTECTBEHHYIO
AIIEKTPOMEXAHUYECKYIO XapaKTEPUCTUKY JIBUTATES.

3apaua 6: AJ] Tuna MTH-611-10 umeer cnenyromue gaHubie: Puon= 45 KBT; Unon= 380 B;
Nrov= 575 006/MuH; f1=50 I'; Linon= 115 A; Re= 0,087 Om; x1= 0,189 Om; Rp=0,12 Om; x2= 0,046
OM; Dnov= 155 A k=1,93; A=Mw/Muon=2,5. Paccuntarh u MOCTPOUTH €CTECTBEHHYIO
MEXaHUYECKYI0 XapaKTEPUCTUKY ABUTATEISL.

3agaua 7: JAIIT 2I1® 200 umeet cneayroiue nacnoptHbie faHHbIE: Prov=30 KBT; Unov= 440 B;
Nuon=2200 06/MuH; [hov=74 A, N1=90%. OLICHUTH TETUIOBOU PEKHUM JIBUTATEIS TP €ro padoTe 1o
CIIEIYIOIIEMY LIMKIY: BpEMs IIEPBOT0 y4acTKa f/=1/2 MUH, MOMEHT Harpy3ku Mci=120 Hwm,
BpEMs BTOPOTO y4acTKa f2=25MUH, MOMEHT Harpy3ku Mc2=145Hm, BpeMsl TpeTbero yyacTka
t3=18 MuH, MOMeHT Harpy3ku Mc3=100 HM. Tok Bo30y»/1€HUS U COTIPOTUBIIEHUE IKOPHOMH
LN HE U3MEHSIOTCS. 3aaHHbIM LIUKJI OTHOCUTCS K MPOJOJIKUTEIBHOMY PEXUMY paOOTHI C
IIEPEMEHHOMN HArpy3KOu.

3agauya 8: A/l xpanoBo-metamutyprudeckoi cepun Tuna MTKB 511-8 umeer HomMrHanbHy0
MOIIHOCTb Puov= 17,5 kBT npu [1Bron=25% u ckopocTb; nuon=700 06/MuH. O1IeHUTH HarpeB
JIBUTATEIIS, €CIIM OH OYyJeT MEePUOANYECKH BKIIOYAThCSA Ha 3 MUH M [IPEO/I0JIEBATh PH 3TOM
MoMeHT Harpy3ku Mc=350 Hwm, nociie yero Oyner OTKJI0O4aThCS Ha 5 MUH.

3agaya 9: OnpenenuTs 3Ha4€HUsI CKOPOCTH XOJIOCTOIO XOJla M HallpsbKeHUs Ha ctatope A/l npu

U"I’/ = const

yacrote 25 ['11 1 3aKOHE ynpaBJICHUS ! , €CJIU JIBUTATEJIh UMEET CJICTYFOIINe
napameTpsl : Prov= 1,4 KBT; Utnov= 380 B; nrov= 870 06/MuH; A=Mi/Muon=2,8. IlocTpouTsh
(pUMEpHBIC) MEXaHUYECKUE XapaKTEPUCTUKHU TPU Pa3HBIX YaCTOTAX.

3apaua 10: OnpenenuTs 3HaY€HHsI CKOPOCTH XOJOCTOT0 X0/1a U HaIpsKEHUs Ha ctaTope A/l
npu

U% = const

yacrote 25 ['1] 1 3aKOHE yIpaBJICHUS 1 , €CJIU JIBUTATEJIb UMEET CJICITYFOIINE
napameTpsl : Prov= 1,4 KBT; Ulnov= 380 B; nrov= 870 06/MuH; A=Mi/Muon=2,8. IlocTpouTsh
(MpUMEpHBIC) MEXaHUYECKUE XapaKTEPUCTUKHU TIPU Pa3HBIX YaCTOTAX.

3agaya 11: Onpenennuts 3Ha4EHUS CKOPOCTH XOJIOCTOr0 X0/1a U HaNpsDKEHUs Ha ctatope A/l
npu

2
Ui = const
gactote 25 ['11 1 3aK0He yrpaBlieHUs 1 , €CJTM IBUTATEIIb UMEET CIIEAYIOIIUE
napameTpsl : Puov= 1,4 KBT; Uinon= 380 B; nuon= 870 06/MuH; A=Myx/Muon=2,8. [TocTpouTs



(mMpUMepHbIE) MEXaHUUECKUE XapaKTEPUCTUKHU TIPH PA3HBIX YaCTOTaX.
3apaua 12: AJl tuma MTKH-211-6 umeer cnenyromue nannblie: Puov= 8,2 kKBT; Uinon= 380 B;

/ /
Nrov= 875 006/muH; f1=50 I'; Iinon= 115 A; Re= 0,835 Om; x1= 0,88 Owm; R, =1,4 Om; *2=0,88;
A=Mx/Muov=2,5, Na=0,715. cos@ron=0,75.

Kpurepuu ouenkmu:

KoanuecTBO
XapakTepucTHKA BbINOJHEHUS MPAKTUYECKOI0 3aJaHNS HaOpaHHBIX
0aJ1710B

BepHoe penienue 3agaum. 10

HeepHoe pemienne 3agaun. 0

KoauuectBO
XapakTepucTHKA 0TBETAa HA TeOPeTHYEeCKHE BONMPOCHI Ha0paHHBIX
0aJ1J10B

[TocTaBieHHBIE BOIPOCHI PACKPBITHI MOJHOCTBIO, ISl MTOSICHEHUS
NPUBECHBI PUCYHKH, CXeMBbI, I'pauKu, pacueTHbIe (POPMYJIIbI, BEPHO
yKa3aHbl €IMHULIBI U3MEPEHHUS; B OTBETE UCIOJb3YETCs ClIELUAIbHASL
TEPMUHOJIOTUS U TIOKA3aHbI 3HAHMS, OCBOCHHBIE CTYIEHTOM
CaMOCTOSTENIBHO IIPU U3YYEHUH COBPEMEHHBIX IIEPUOIUYECKUX
W3JIaHUN 110 AUCLUIUIMHE, OTBET CTPYKTYPUPOBAH U JIOTUUYECH.
IToxazaHa COBOKYITHOCTh OCO3HAHHBIX 3HAHWUM IO TUCLUIUIMHE C
YYETOM MEKIUCUUIUIMHAPHBIX CBsI3eil. MOTyT OBITH TOMYIICHBI
HEJI0YETHI B ONPECICHUH IIOHITHI, UCIIPABIICHHBIE CTYIEHTOM
CaMOCTOSITEJIBHO B IIPOLIECCE OTBETA.

18-20

[TocTaBiieHHBIE BOIPOCHI PACKPBITHI OJHOCTBIO, ISl MTOSICHEHUS
NPUBECHBI PUCYHKH, CXeMBbI, IpauKu, pacueTHbIe (POPMYIIbI, BEPHO
YKa3aHbl €INHULBI U3MEPEHUS; B OTBETE UCIIOJIB3YETCs ClIeNHaIbHas
TepMuHOJIOTHL. OTBET CTPYKTYPHPOBAH U JIoTHYEH. MOTYT OBITH
JIOIyIEHBbI 2-3 HE3HAUUTENbHbIE OLIMOKHU, UCIIPABICHHBIE CTYIEHTOM
C IOMOIIBIO MPENOJaBaTeIs.

12-17

JlaH HeTOCTaTOYHO MOJHBIN M HEJOCTATOYHO Pa3BEPHYTHIA OTBET.
Jloruka u noCJaCA0BATCIIBHOCTD U3JIOKCHUA UMCIOT HAPYIICHUS.
Jlomny1ieHs! oMOKN B paCKPBITUU TOHATUH, YIIOTPEOIeHUN
TepMHHOB. CTyIEHT 3aTpyJHAETCS IPUBECTH MOSCHSAIOLINE
(bopMyIIbI, CXEMBI, PUCYHKHU U TpaQUKH, IMyTaeT €IUHUIBI U3MEPEHUS
BCIIMYHNH.

8-11

OTtBeT npeacTaBisieT co00H pa3po3HEHHBIC 3HAHUS C
CYIIIECTBEHHBIMHU OIIMOKaMU 110 Boripocy. CTyJJeHT He OCO3HAeT
CBSI3b 00CYKIAaEMBIX BOIIPOCOB IO OWJIETY C APYTHUMH O0BEKTaMH
JMCLHUIUIMHBL. B 0TBETe OTCYTCTBYIOT MOSICHSIOMINE (POPMYJIBI,
CXEMBbI, pUCYHKH U IpaduKH, crienuanbHasi TEPMUHOIOTHUSI. 0
I[OHOJIHI/ITGJIBHI:IC N YTOYHAIOIIUEC BOIIPOCHI MPLCIIOAaBaTCIIsA HE
MPUBOJAT K KOPPEKLIUU OTBETA CTYICHTA.

Hnu oTBeT Ha BOIIPOC IMOJTHOCTBIO OTCYTCTBYCT.

Hnu oTKa3 OT OTBETA.
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