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1. HEJIA A 3AJIAYU JTUCIHUAIIJINHBI

1.1. Ileau AuCIUIIHHBI

dbopMHpOBaHHE Y 00YYaIOMIErocss CIIOCOOHOCTH K PEIICHUI0 KOHKPETHBIX
3aJ1a4 B 00JIaCTH AJICKTPHUCCKUX MAIIMH aBTOMAaTHYCCKUX YCTPONCTB, TOTOBHOCTH
CHUCTEMATU3UPOBATh M 0000IaTh HHPOPMAIIUIO M0 MX HMCIOJB30BAHHIO M pa3pa-
OOTKeE.

1.2. 3axaun ocBoeHHSA TUCHUILIHHBI

OBnazeHne OOyYarOMIMMCSI 3HAHUSMH O KOHCTPYKIIHMH, OCOOCHHOCTSAX pa-
OO0THI ¥ HMCTOJIL30BAHMS COBPEMEHHBIX MHUKPO3JICKTpoaBuraTene. [IpuButne Ha-
BBIKOB MPAKTHYECKOTO MCTIOIB30BAHMS TCOPETUICCKUX 3HAHUNA MPU TTPAKTUIECKOM
pEIICHUH 337249 SJICKTPOMEXaHUKH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
JucruminHa «DJIeKTPUYECKHe MAIIMHbI aBTOMATHYECKUX YCTPONCTB» OT-
HOCHUTCSl K JUCIMIUIMHAM YacTH, (OPMUPYEMON y4acCTHUKaMU 0Opa30BaTeIbHBIX
OTHONIEHUH (IUCUUILTNHA TTO BBIOOPY) Os10Ka b1.

3. HEPEYEHDb IIVIAHUPYEMBbIX PE3YJIbTATOB OBYUEHMUS 1O
JUCHUITJIMHE

IIpouecc u3ydeHHs] TUCUMIUIMHBI «DIEKTPUYECKUE MAIIUHBI aBTOMATHYE-
CKHX YCTPOICTB)» HampaBlieH Ha ()OPMUPOBAHKE CIAETYIOMIMX KOMIIETCHIINA:

[IK-1 - CnocobeH BBIONHATh HAay4YHO-UCCIEAOBATEILCKUE U OIbIT-
HO-KOHCTPYKTOPCKHE Pa3pabOTKH MO OTIAEJBHBIM pa3fellaM TEMbI C HCIIOJIb30Ba-
HUEM COBPEMEHHBIX METOJOB cOOpa W aHaiu3a JAHHBIX U COBPEMEHHBIX IpO-
I'PAMMHO-ANIAPATHBIX KOMIIJIEKCOB

Pe3yabTarhl 00yueHHs1, XapaKTepU3yOIue

Komnerenuus
¢popMHUPOBAHHOCTH KOMIIETEHIUH

TIK-1 3HaTh:

1. IIprHIMNBI AEUCTBUS COBPEMEHHBIX THUIIOB 3JIEKTPUYECKUX MAIIUH aB-
TOMaTHYECKUX YCTPOMCTB, 3HaTh OCOOCHHOCTH UX KOHCTPYKLUH, ypaB-
HEHUSl CXEMbl 3aMEIleHUs] U XapaKTEepPUCTUKU; UMETh OOIlee Mpe/cTaB-
JIeHUE O TPOEKTUPOBAHUHM, UCIBITAHUAX U MOJEIUPOBAHUU DIIEKTPHUUE-
CKHMX MallyH.

2.0OCHOBBI OpraHM3aliy MPOU3BOACTBA M IKCIUIyaTAllUH DJIEKTPUUYECKUX
MalluH aBTOMaTHYECKHUX YCTPOMCTB.

YMers:

1.Mcrionp30BaTh MOJIy4E€HHBIE 3HAHUS PU PELIEHUH MPAKTUYECKUX 3a/1a4
[0 MPOEKTUPOBAHMIO, HCHBITAHUSAM M JKCIUTyaTalluU S3JIEKTPHUUECKUX
MAaIIMH aBTOMaTHYECKUX YCTPOMICTB.

2.AHanM3MpoOBaTh UCTOYHUKHU MHPOpPMAIMK B 00JacTH IpodhecCHOHAb-
HOW J1eATeNIbHOCTH, (OPMYIHUPOBATh 3aKOHYEHHOM TpeACTaBIEHUE O
MPUHSTHIX PEIICHUS U MOJYYEHHBIX pe3ysbTarax.

Bnanets:

MGTO)II/IKaMI/I pacqua OCHOBHBIX XapaKTepI/ICTI/IK C)HeKTpI/I‘—IeCKI/IX MalllnH
ABTOMAaTUYECKUX YCTPOMCTB, a TAK)KE€ HABBIKAMU MCIIOJIb30BAaHUS CPEACTB
JUUISL U3MEPEHUS XapaKTEPUCTHUK AJIEKTPUUECKUX MAIIUH.




4. OFBEM JUCHUIIJINHBI
OO0mast TpyI0eMKOCTh JTUCHUIUIMHBI «DNEKTPUYECKHUE MAIIUHbl aBTOMAaTH-

YCCKHUX YCTpOﬁCTB>> COCTaBJISCT & 3.€.

PaCHpCI[CJICHI/Ie TPYAOCMKOCTHU NUCHHUILINUHEBI 110 BUIAM 3aHATUN

ouHasi gopma oOyueHust

Busl yueOoHOM paboThI Bcero vacos C7eMeCTpI§
AyauTopHbIe 3aHATHS (BCEro) 132 72 60
B Tom uncre:

Jlexin 60 36 24
[TpakTueckue 3ausarus (113) 42 18 24
JlabopaTtopusbie pabotsl (JIP) 30 18 12
CamocrosiTeibHas padboTa 120 54 66
KypcoBoii npoexkt + +

Bunsr nngemyTquoﬁ aTTEeCTAllMH - 3a4eT n + +

C OIICHKOM

OO6m1ast TPy 10€MKOCTb:

aKaJeMHYECKHUE YacChl 252 126 126
3a4.e/I. 7 3,5 3,5

5. COAEP KAHUE JUCIHHUIIJIMHBI (MOAY JIs)

5.1 Conep:xxanue pa3iaejioB JUCHUINIMHBI M pacnpeeeHne TPyAoeM-
KOCTH 110 BUAAM 3aHATHH

ouHasi popma o0yueHust

Ne
/ HawnmeHoBaHME TeMBI ConepxaHue paszena Jlexy lpa | JIao. CPC Beero,
o 3aH. | 3aH. qac
1 [0630p u kinaccugpu- |BBeneHue B Kypc MUKPOMAIITHH
Kauus diekTpude-  |OcoOEHHOCTH CBOMCTB U IPUMEHEHHUS b P R I
CKMX MAIllUH MAJION  |3JEeKTPUYEeCKUX MUKpPOMAIIWH. PasHOBHI-
MOIIHOCTH HOCTU MUKpoMamuH. OCOOEHHOCTH KOH-
CTPYKIIMY MUKPOMAIITUH
2 |ACHHXpOHHBIC OnHo- u 1ByX(a3Hble aCHHXPOHHBIE MHK-
MHUKPOD3JIEKTPOJBUTA |podJieKTpoiBUraTesin.OcoOOEHHOCTH U pe-
TENH YKUMBI aCHHXPOHHBIX MUKPODIIEKTPOIBU-
ratenell. [IceBAOCHMMETpHUYHBIE PEKUMBI
onHoGa3HbIX AeKTpoaBuraTeneit. Cxema
3aMEIIeHHs] aCHHXPOHHOTO MUKPO/IBUTA-
tenst. CxeMa 3aMelleHns HECCUMMETPHY- 12 | 10 [ 8] 20 | 50
HOT'0 acuHXpoHHoro aBurareis. [Ipeobpa-
30BaHUE CXeM 3aMelleHus. MexaHudeckast
XapaKTEePUCTUKA ACHHXPOHHOTO MHKPO-
neurarens. [lyckoBoil MOMEHT HECUM-
METPUYHOTO ACHHXPOHHOTO JIBUTATEJIS.
YpaBHEHUS TOKOB, MOIITHOCTh U BPAIAl0-
[T MOMEHT.
3 |CunoBbie BBenenue B cui10Bble MUKpoABUraTesm | 12 | 10 (10} 24 1 56




MUKPO3JIEKTPOIBUTA
TEIn CUCTEM
aBTOMATUKH

OcobeHHOCTH U KIacCU(UKAIUS CHIIOBBIX
MUKpOJIBUTATENIel CHCTEM aBTOMATHKH.
CwioBble aCHMHXPOHHBIE MHKPOIJIEKTPO-
JIBUTATCIIH.

CUHXpOHHBIE  MHUKPODJICKTPOBUTATEH.
Oco0OeHHOCTH TEOPUM CHUHXPOHHBIX peak-
TUBHBIX MUKPORJICKTPOIBUTATEIICH.
CHHXPOHHBIC THUCTEPE3WCHBIE MUKPOIJICK-
TPOJIBUTATEIIH.

NHayKTOpHBIE CHHXPOHHBIE U ACHHXPOH-
HbIE MHUKPOJBHUTATEIN. DIICKTPOIBUTATEIIH
C KaTSIIMMCS 1 BOJTHOBBIM POTOPOM.
CwIoBBIE KOJUIEKTOPHBIE MHMKPOIJIEKTPO-
JIBUTATCIIH.
KoHTtposnbHas padora.
beckoHTakTHBIE
MMOCTOSIHHOT'O TOKa

3JEKTPOABUTATENH

WcnonuurenpHbIe
MUKPOJABUTATETN
CHUCTEM aBTOMATHUKH

Oco0eHHOCTH TEOpUU aCUHXPOHHBIX HC-
MOJIHUTENbHBIX ABuraresieit. CrnocoOsl pe-
T'YJIMPOBAHUS UCTIOTHUTEIBHOTO aCHH-
XPOHHOTO JIBUTATETIS.

KonzaencaropHble aCHHXpOHHBIE UCTIOJI-
HUTENbHBIE IBUTATENN

HcnonHuTeNnbHbIE BUTATENN TIOCTOSIHHOTO
TOKa.

YceTpolicTBO, IMHAMAYECKUE TOCTOSTHHBIE
U CTIOCOOBI YIPaBJICHUs UCTIOIHUTENbHBI-
MU JIBUTATEISIMU.

[IlaroBble 3J€KTPOIBUTATENH

12

34

62

Nudopmanronnsie
JNEKTPUYECKUE
MaII1HbI

PasnoBugHOCTH HHPOPMAITMOHHBIX Ma-
muH. Taxoreneparopsl

AcunxponHsiii Taxorenepatop
TaxoreHepaTopbl MOCTOSSHHOTO TOKa
DIIeKTPUUECKHE MAIIUHBI CUCTEM CHH-
XPOHHOM CBSA3U

Bpamaromuecs tpanchopmaTopsl

12

32

56

Hroro

60

42

30

120

252

5.2 llepeueHnb JJadopaTOpHbIX padboT
— WcnpiTanus Tpéx¢dazHoro aCHHXPOHHOTO AJIEKTPOBUTaATENS.
— HWcnpiTanust oqHO(PAa3HOrO0 aCUHXPOHHOTO KOHAEHCATOPHOTO 3JIEKTPO-

ABUI'aTCIIA.

— M cnpITaHne HCHOJTHUTEIBHOTO ABUTaTCJIA IIOCTOSAHHOI'O TOKA.
— HcnpiTanue YHUBCPCAJIbHOT'O KOJUICKTOPHOI'O ABUT'aTCIIA.

— McnbiTanne Taxoreneparopa.
— McnbiTaHue CeIbCUHOB.

— HcnpiTanue CHUHXPOHHO-PCAKTUBHOI'O ABUI'aTCJIA.
— HcnpiTanue CHUHXPOHHOI'O TUCTCPEC3UCHOI'O ABHUI'aTCIIA.




6. IPUMEPHAS TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cootBercTBHUU C YyYEOHBIM IJIAHOM OCBOEHHME JUCLMIUIMHBI MIpEeaycMaT-
pUBAET BBIIIOJIHEHUE KYpCOBOTO MPOEKTa B 8 ceMecTpe [Uisl OUHON Gopmbl o0yue-
HUSL.

IIpumepHas TeMaTHka KypcoBOro Inpoekra: «IIpoexkTupoBaHue KOJUIEKTOP-
HOT'O MUKPOJBUIATEIIS IOCTOSIHHOTO TOKA

3aayu, penaeMble IpU BBIITOJIHEHUH KypPCOBOTO ITPOEKTA:

* M3ydyeHne KOHCTPYKTHBHBIX OCOOEHHOCTEN KOJIEKTOPHOTO MUKpPOABHUIA-
TEJIS MIOCTOSSHHOTO TOKa;

* 1I3yyenne MeTOIMK IPOEKTUPOBAHUS KOJUIEKTOPHOTO MUKPOIBUTATEIS;

* I3y4eHne OCHOBHBIX XapaKTEPUCTHK;

* [lonmy4yeHus: HaBBIKOB Pa3pabOTKH MPOEKTHOM UM KOHCTPYKTOPCKOM JOKY-
MEHTALUH;

KypcoBoii mnpoekr Bkmodar B ceOd rpaduyecKkyl0 4acTb U pacyerT-
HO-TIOSICHUTEIIBHYIO 3aIIHCKY.

7. OHEHOYHbBIE MATEPHUAJIBI JJIA ITPOBEAEHUSA ITPOMEKY -
TOYHOM ATTECTAIIMA OBYYAIOIUXCS IO JTUCHOUTIIMHE
7.1. Onucanne nokasarejed M KpUTepHeB OLCHUBAHUSA KOMIIETCHIMH
HA Pa3/IMYHbIX ITanax ux (popMUpoBaHUs, ONIMCAHUE HIKAJ OLlEHUBAHUS
7.1.1 DTan Tekyuero KOHTpPOJIs
Pe3ynbprarel TEKyIIero KOHTPOJISI 3HAHWM M MEKCECCHOHHOM aTTeCTaluu
OLIEHUBAIOTCA MO CIEAYIOLIENH CUCTEME:
«aTTECTOBAHY;
«HE aTTECTOBAH.

Pe3ynbTaTel 00y4enus, xapak-

Komme- Tepu3ylolue Kpurepun He
ATTecTOBAH
TEHIUS ¢)opMHPOBAHHOCTL KOMIIe- OLlCHUBAHUA aTTeCTOBaH
TEHIMH
TIK-1 3HAaThb: AxTtuBHas paboTa Ha npakTHdecknx | BemmomHenune padot | HeBbimonHe-
1 TIpuHUHIIB feficTBuys|32HATHAX, OTBEUACT Ha TEOPETHYIE- B CPOK, TIPEyCMOT- | HHUE padoT B
CKHE BOIIPOCHI IIPH 3alIUTe Kypco- €HHBIN B pabounx | CpoK, mpeny-
COBPEMEHHBIX  THIIOB P pi satl P P P POR, TIpedty
BOTO ITPOEKTA IIporpaMMax CMOTpPEHHBIN B
JIEKTPUYECKUX MAILUH paGounx
aBTOMAaTHYECKUX YCT- porpaMmax
pOMCTB, 3HATb OCO-
OCHHOCTH HX KOHCT-
PYKLHH, YpaBHEHUS
CXEMbI 3aMCIICHHUSA U

XapaKTePUCTHKHY;
UMeTh o0Imee Tmpea-
CTaBJICHUE O TMPOCKTH-
POBaHNWH, HCIBITAHUAX

n MOACIINPOBAHUN
QJICKTPUYCCKUX Ma-
IIWH.

2.0cHOBBI  OpraHusa-
IIUA TPOU3BOJACTBA U
SKCIUTyaTalul  dJIeK-




TPUYECKUX MAalIUH aB-
TOMATUYECKUX yCT-
pOMCTB.

YMeTs:
1.cnons3oBaTh  1O-
JTy4eHHBIC 3HAHUS TPU
pelleHud  MpaKTH4de-
CKHX 3aJa4 1O MPOCeK-
TUPOBAHMIO, HCIIBITA-
HUSM H DKCIUTyaTaIllH
ANEKTPUYECKUX MAIINH
ABTOMATUYECKUX YCT-
pOMCTB.
2.AHanu3upoBarh ucC-
TOYHUKH UHGPOpMAIIUU
B olOmactu mpodec-
CHOHAJIbHOU  JIesATeNb-
HoctH,  opmymnmpo-
BaTh 3aKOHYEHHOU
MpeACTaBICHUE 0
MPUHATBIX PEHICHUs |
MOJIYYCHHBIX  Pe3yilb-
TaTax.

AxTHBHas paboTa Ha MPAKTHYECKUX
3aHATHAX, OTBEYAET HA TEOpPETHUE-
CKHE BOIIPOCHI IIPH 3aIIUTE Kypco-

BOTO ITPOEKTA

Brmmonaenne pador

B CPOK, IPEyCMOT-

PEHHBIN B pabodInx
nporpammax

Hespimomnne-
HHE paboT B
CPOK, TIpexy-
CMOTpEHHBIN B
pabounx
nporpammax

Bmaners:
Meroaukamu pacdyeTa
OCHOBHBIX XapaKTepH-
CTHUK 3JIEKTPUYECKUX
MaIllMH aBTOMATHU4YC-
CKHX YCTPOMCTB, a
TAKXC HAaBBIKAMH HUC-
MOJIb30BAHUSI CPEJICTB
JJIA I/I3M€p€HI/I$[ xapaK-
TEPUCTHUK dIIEKTpUYe-
CKHUX MaIlIhH.

AxTuBHas pa60Ta Ha MMPAKTUYCCKUX
3aHATUAX, OTBEYACT HA TCOPCTHUYC-
CKHC BOIIPOCHI IIPH 3alIUTE KYpPCO-

BOI'O IPOCKTa

Bemonnenue padot

B CPOK, TIPEyCMOT-

PEHHBII B pabounx
porpammax

Hespimomnne-
HHUE paboT B
CPOK, IIpeay-
CMOTpEHHBIN B
pabounx
porpaMMax

7.1.2 DTan npoMeKyTOYHOI0 KOHTPOJISA 3HAHUH
Pe3ynbTaThl MpOMEKyTOUHOTO KOHTPOJIS 3HAHWM OLEHHMBAKOTCA B 7, 8 ce-
MecTpe Jisi 04HOM (POpMBbI 00YUEHHS IO YEThIPEXOAIITbHON CUCTEME:

COTIUYHON;
«XOPOLIOY;

«KYAOBJICTBOPUTCIIBHO»,
CHCYIOBJICTBOPUTCIILHO)).

Pe3yabTaThl 00y4enus, xa-
Komne- pakTepu3ylouue Kpurepun
Teruusi| cdopmuposanmocts Kovme- PO — OTau4gHO Xopowo Yaosa. | HeynosJ.
TEeHIHH
IIK-1  |3gaTe: Tect Broinonnenue | Boimonnenue | Beimonne | B tecte
1. IIpuHIUnel  AeHCT- tecta Ha 90- | Tecta Ha 80- |Hue Tecta|meHee 70%
100% 90% Ha 70- | mpaBuib-
BUA COBPEMEHHBIX 0
80% HBIX OTBE-
TUIIOB 3JIEKTPUYECKHUX TOB
MalllUH aBTOMaTu4e-
CKHX YCTPOMCTB,
3HaTb  OCOOEHHOCTH




ux KOHCTPYKLH,
ypaBHEHUs CXEMBI
3aMEIIEeHUs] M Xapak-
TEPUCTUKH; HUMETh
of11ee npeacTaBieHue
O  TNPOEKTUPOBAHUH,
UCHBITAHUAX U MOJe-
JUPOBAaHUU DBJIEKTPU-
YECKUX MAIIMH.
2.0CHOBBI ~ Opranmsa-
UM TPOU3BOJCTBA HU
JKCIUTyaTaluu  3JIeK-
TPUUYECKUX MalluH
aBTOMATUYECKUX
YCTPOMCTB.

YMers:
1.Mcnonb3oBare  1O-
Jy4eHHBIC 3HAHUS TIPU
pelieHUH  MpaKTHye-
CKMX 3aJa4 1O TIpo-
eKTUPOBAHUIO, HCIIBI-
TaHUSIM W DKCIUTyaTa-
UM DJIEKTPUYECKHUX
MallliH  aBTOMAaTHYe-
CKHX YCTPOMCTB.
2.AHanu3upoBaTh
UCTOYHUKH  UHPOp-
Manuu B obiactu
npodeccnoHanbHOM
JesTeNnbHOCTH,  (op-
MYyJIUpOBaTh  3aKOH-
YEHHOW MpeaCcTaBiie-
HUE O TNPHUHATBHIX pe-
IICHUS ¥ TTOJTyYeHHBIX
pe3yJbTarax.

Pemenue
CTaHIApTHBIX
MPAaKTHIECKUX
3a7a4

3aa4ym perieHbl
B IIOJIHOM 00b-

eMe U TIOJTyYeHBI
BEPHBIC OTBETHI

[Iponemonctp
HMpPOBaH Bep-
HBIA X011 pe-
IICHHUS BCEX,

HO He MOJIy4YeH

BEPHBIN OTBET
BO BCEX 3aja-

gax

IIpone-
MOHCTp
HUpOBaH
BEPHBIN
X0J pe-
LICHMS B
00JIb-
IIAHCTBE
3a1a4

3agaun He
peTIeHBI

Bmagers:
Meroankamu pacyera
OCHOBHBIX xapaKTe-
PHUCTHUK dJIEKTpUYe-
CKHUX MAlllMH aBTOMa-
TUYECKUX YCTPOMCTB,
a TAK)KC HaBbIKaMU
HCITOJIb30BAHUS
CPEIICTB IJIsl U3Mepe-
HUS XapaKTEPUCTUK
IIEKTPUICCKUX Ma-
IIIMH.

Pewenue npu-

KJIaaHbIX 3a/1a4 B

KOHKpETHOU
MpeIMETHON 00-
JacTH

3aaum perieHbl
B IOJIHOM 00Bb-

eMe U TIOJTy4CHBI
BEPHBIC OTBETHI

[Iponemonctp
HPOBaH Bep-
HBIH X011 pe-
LIEHUs BCEX,

HO HE TIOJTy4eH

BEPHBbIN OTBET
BO BCEX 3aj1a-

gax

IIpone-
MOHCTp
HpOBaH
BEpHBI
X0H pe-
IICHUS B
60B-
IITMHCTBE
3amad

3agaun He
peTIeHBI

7.2 IlpuMepHBIil NepedyeHb OLEHOYHBIX CPEACTB (TUIOBbIE KOHTPOJIb-
Hbl€ 33/IaHUS WJIH HHble MAaTePUAJIbl, HEOOXOAMMBbIE VISl OLEHKH 3HAHMM,
YMEHU, HABBIKOB U (MJIN) ONBITA AeATeJIbHOCTH)



7.2.1 IlpumepHblii nepeyeHb 3a1aHU AJIs1 MOATOTOBKHM K TECTHPOBAHMIO

1. BaxxHoe oTiinuue 3JIeKTPUUECKIUX MUKPOMAIITUH:

a) UX MaJjasi MOIIIHOCTh, a TAKXKE TradapuT MalllUHBbI;

0) HU3KOE HaNpPsHKEHHUE U MaJlas YaCcTOTa BpalleHUSs;

B) raGapuTbl MallMH OOIIETPOMBINIJICHHOTO Ha3HAYEeHUs, HU3KOE Hamps-
KEHUE.

2. B 2JIeKTpUYECKHX MalIMHAX MajlOl MONIHOCTH IIMPOKO HMCIOJIb3YIOTCA
MOCTOSIHHBIE MAarHUTHI:

a) 7151 BO30YKJIEHUSI OCHOBHOTO MAarHUTHOTO ITOTOKA,;

0) IS CHIKEHUS CeOECTOMMOCTH 3a CYET SKOHOMHH 0OMOTOYHOTO MTPOBOJIA;

B) JIJISl YIPOILIEHUSI KOHCTPYKIIUH.

3. Ilonast KOHCTPYKIMS pOTOpa 1ieJiecooOpa3Ha JJIs:

a) YMEHBIIIEHUS MacChl POTOPA U MOBBIIICHUS OBICTPOCHCTBUS MAIITUHBI,

0) PDKOHOMUHU MaTEPHAJIOB;

B) JUIS YIIYUIICHUS OXJIXKICHUS MAIIUHBI.

4. KpyroBoe Bpalaronieecs MarHiTHOE MoJie€ aCHHXPOHHOTO JIBUTATEIIA. ..

a) MO3BOJISIET 00ECMEYNTh MAKCUMAIIbHOE UCTIOIb30BaHNE 00beMa MalTUHbBI
IPY MUHUMAJIBHBIX TIOTEPSX YHEPTUU;

0) MOBBICUTH CKOPOCTh BpAICHUS;

B) CHM3UTbH pabouylo TeMIIepaTypy ABUTATEIIS.

5. CHHXpOHHBIE MUKPOSJEKTPOJABUTATENN UPOKO MPUMEHSIOTCS B CUCTE-
Max aBTOMATHKU:

a) IS IOCTOSIHCTBA YaCTOThI BPAIIIEHUS! TPUBOIHOTO BaJIa;

0) JU1sl MOJTyYEHHUs XOPOIIETro IMyCKOBOrO MOMEHTA;

B) JUIsl YIIYUIIEHHOW 00pabOTKM CUTHAIIA.

6. CUHXpOHHBIE PEAaKTUBHbBIC JBUTATEIN B CYIIECTBEHHOW MEpE JIMIIEHBI
po0JIeM C ITyCKOM 3a CUerT:

a) pa3HOCTH MAarHUTHOM MPOBOAUMOCTH POTOpA MO MPOJOJIBHON W IMOlie-
PEYHOM OCSM;

0) yCIOXHEHHON KOHCTPYKIIMH POTOPA;

B) IPUMEHEHUS TTOCTOSIHHBIX MarHUTOB.

7. Hactora BpameHus sskopsi B KouieKTopHbix AIIT perynupyercs:

a) TOJIbKO U3MEHEHUEM HaIPsDKEHUS] MUTAaHUS WM CONIPOTUBJICHUS B SAKOP-
HOMH 1ICTH;

0) U3MEHEHUEM Harpy3KHu Ha Baily;

B) U3MEHEHHEM TOKa 0OMOTKHU BO30Y>KICHHUS.

8. OT 4ero 3aBUCHUT KECTKOCTh MEXaHUYECKOU XapaKTEPUCTUKH JBUTATEISA
MOCTOSTHHOT'O TOKA MPHU MOJOCHOM YIPaBJICHUU?

a) oT K03 UIMEHTA CUTHAJIA a;

0) OT BEJIMYMUHBI TUTAIOIIETO HATIPSKCHUS;

B) OT BEJIMYMHBI HATPY3KU Ha Baly.

9) Uto coboit mpeacTaBiseT MIaroBbIil IBUTATEIh?

a) DTO yCTpONCTBO, KOTOPOE MPeoOpa3yroT CUTHA YIIPABJICHHUS B BUJE Ce-
pUU UMITYJIbCOB HAMPSKEHUS B IUCKPETHOE NIEPEMEILIEHHE POTOPA.



0) OTo yCcTpOMCTBO, ISl MEepeiayll UMITYJIbCOB HAMPSIKEHHS HA TaTYHK I10-
JIO’KEHUSI pOTOpa;

B) /IBurarenb, B KOTOPOM JMCKPETHOE MOJIOKEHUE POTOpa 3aBUCUT OT Be-
JIMYUHBI BXOJIHOTO HANPSHKEHUSI.

10. TaxoreHnepatopsl IpeIHA3HAYCHBI:

a) I TpeoOpa3oBaHUsl CKOPOCTH MEXaHMYECKOTO MepeMelleHus (Hampu-
Mep, BpallleHUs BaJia) B DJIEKTPUUECKUI CUTHAI;

0) U1 U3MEpEHUS HANIPSKEHUSI CETH;

B) JUIsl peoOpa3oBaHus poja TOKa.

7.2.2 TlpumepHBbIii IepevYeHb 3aJaHUH J1JI51 pellleHUs CTAHAAPTHBIX 3a/1a4
1. Kak orpanm4mBaeTcsi 3HAYCHHE AUAMETPa H30JMPOBAHHOTO OOMOTOU-

HOT'O ITIPOBOJA, HUCIIOJIIB3YEMOI'O IJIsI BBIIOJHCHUA «BCBIITHBIX) 0OMOTOK craropa
aCHHXpOHHOﬁ MAallWHBI C IIOJIY3aKPBITBIMHA nazaMu? YKaxure HpaBI/IJ'IBHHﬁ OTBCT.

1.0,95<d,,<1,95 mm. 3.d,; <1,95 Mmm.
2.d,; > 1,95 mmMm. 4.d,; <095 mm.

2. B kakoM U3 ypaBHEHUI, ONMMUCHIBAIOIINX PEKUM XOJIOCTOTO XOJa aCUH-
XPOHHOM MalIVMHBI PU HEMOJIBUKHOM POTOPE, OIYyIIEeHA OIIMOKa?

I.I‘SZI = —§‘yl' —lelg(‘;’ —I‘lﬁé. 3 E2 = 4,44f1W2K062q)m.
2. E1 = 4,44f1W1K061(Dm. 4. I(e = El/Ez = W1K061/(W2K062).

3.B kakux npenenax HaXOJUTCS 3HAYCHUE TOKa B OOMOTKE cTaTtopa, €ciiu
ACMHXPOHHBIM [IBUTATENIb C KOPOTKO3aMKHYTBIM POTOPOM BKJIIOYEH Ha HOMHU-
HaJIbHOE HAIPSKEHUE TP 3aTOPMOKEHHOM POTOpE? YKAXKUTE NPABUIIBHBINA OTBET.

1 L= (2..4)],,. 3. 11 = (7...10) .
2. I]K = (47)11H 4. I]K = (1020)111{

4. Yxaxute GopMyIty i pacdeTa pe3yIbTUPYIOIIETO MIara mpoCTOM
BOJTHOBOW OOMOTKH.

l.y=(Z»/2p)te. 3.y=(Zxx1)/p.
2.y ==l. 4.y = (Z12)/p.

5. SIkopb MaIlIMHBI TOCTOSIHHOTO TOKa COASPKUT 39 mMa30B, YMCIIO CEKIUM B
KaTylke Sy = 3, 4ucio BUTKOB B cekiuu W, = 4. PaccunTaTh 4MCII0 KOJIIIEKTOPHBIX
mactuH K, ob1iee yucio ceknuii B oOMOTKe S, o01iiee 4uciio MPOBOJHUKOB 00-
MOTKA N ¥ 4ucio 3()(PEeKTUBHBIX MPOBOJHUKOB B Ma3y N ,j. YKaXKUTE Hempa-
BUJIbHBIN OTBET.



1.K=117. 2.5S=117. 3.N =936 4. Nyop. = 8.

6. Ha puc. 1.37 npuBeneHa tumnoBas KpuBash HaMarHUYMBAHUS MallWHbI
MOCTOSTHHOTO TOKa. Kakoe oTHomIeHne Ha3bIiBaeTCs KOA(PGHHUIIMEHTOM HACHIIICHHUS
MarHuTHOU 1enu B Touke C? YKakute npaBUIbHBIN OTBET.

Fn,’is-__
-

Puc. 1.37
1. K, = AC/AB. 2. K, =AC/BC. 3. K, =BC/AB. 4. K, =BC/AC.

7. OOMOTKa SKOpS IBYXIOJIOCHOTO 3JIEKTPOJIBUraTeNsl MOCTOSHHOIO TOKA
uMeeT 345 BUTKOB, a tuameTp sKops 2,4 cm. Onpenennuts JUHEWHYIO HArpy3Ky NpH
Toke sikops 0,5 A. YKaxuTe npaBUIbHBIA OTBET.

1. 1145 A/m. 3.572 A/wm.
2.2290 A/wm. 4. 11450 A/m.

8. Kak n3MeHsATCs yCTaHOBUBILIMECS 3HAUEHUS TOKa B OOMOTKe sikops I, u
4acTOTa BpaALIEHHUs SKOPS N JABUTaTENsl MOCTOSIHHOTO TOKa IMOCIENOBATEIBLHOIO
BO30YK/ICHHSI IPU YBEIUYECHUH HArPY3KU Ha Bally? YKa)XUTE MPABUIbHBIA OTBET.

1. I, yBenmuuuTcs, n yBEIUYUTCS.
2. I, yMEHBIIUTCS, N YBEJIIMYUTCS.
3. I, yMEHBIINTCS, N YMEHBIIUTCSI.
4. I, yBEIMUUTCSA, N YMEHBIIUTCS.

9. UeMy paBHO YHCIIO TTapaJIEIHHBIX BETBEH MPOCTOM METAEBON 0OMOTKH?
YKaXuTe nNpaBUIbHbINA OTBET.

1. 2a=2p. 3.2a=2mp.
2.2a=2. 4.2a=2m.
10. B mamuHe nmoCcTOSSHHOTO TOKA C YUCJIOM Ma30B SIKOps Z = 42 HaCUUTHI-

Baetcs 336 3(pPeKTUBHBIX MPOBOJTHUKOB B OOMOTKE SIKOPSI. UNCIIO KOJUIEKTOPHBIX
wiactud K = 168. Haiiti uncno 3¢ (heKTUBHBIX TPOBOAHUKOB B Ta3y Nj ¢, YUCIIO



BUTKOB B CE€KIIUU W, , YUCIIO CEKIUI B KATYIIKE Sy, YUCIIO 3JIEMEHTAPHBIX M1A30B B
peasibHOM ma3y U,. YKaxute HelpaBUIbHbIA OTBET.

1.Ny»9= 8. 2.W.=2. 3.5¢=4. 4.U,=4.

7.2.3 IlpumepHbIii NepevyeHb 3aJaHNH JJIs1 pelleHNsl MPUKJIAIHbIX 3a/1a4
1. B xakoM OTHOILIEHUU HAXOJATCS 4acTOTA BPAIICHUS POTOpPA N M 4acTOTa

BpallleHUs] MarHUTHOTO MoJsi craropa n; = fi/p npu padote TpexdazHoil acuH-
XPOHHOM MalllMHBI B PEKUME JIBUTaTeNsA? Y KaKUTE MPABUIbHBIA OTBET.

I.n<n,. 2.n=n;. 3.n>n,. 4.n2>n,.

2. B xakoM OTHOIIIEHUH HAXOJATCS YaCTOTa BPAILIEHUS pOTOPa N U 4YacToTa
BpaIIeHUs] MAarHUTHOTO MOJIs cTatopa ny = fi/p npu pabore Tpexda3zHoi acuH-
XPOHHOU MaIllMHbBI B PeKUME reHepaTopa’? YKaXuTe IpaBUIbHBIA OTBET.

I.n<n,. 2.n>n;y. 3.n=n,. 4.n<n.

3B t-IGTI;IpGX]’IOJIIOCHOI\/'I MAallKMHC IMTOCTOAHHOI'O TOKAa YHCJIO KOJUICKTOPHBLIX
ractuH K = 18, a 00OMOTKa BBIIIOJIHECHA B BHAC ,Z[BYXXO,Z[OBOP'I CJIO’KHOM BOJIHOBOM.
PaccunTaths maru oomMotku. Kakue YPaBHUTCIIbHBIC COCAMHCHUA HUCIIOJb3YIOTCA B
9TOM OOMOTKE M 4YCMY paBHBI IIAaru 3THUX COG,Z[HHGHHﬁ? VYkaxure HeraBHHBHBIﬁ
OTBCT.

l.y;=5. 3. YpaBHUTEIU BTOPOTO poa.
2.y,=3. 4.y,=8.

4. CyllecTBYIOT pa3iuyHbIe CMOCOObI O0OphOBI C MOMEHTAMU OT BBICIIHUX
rapMOHUYECKUX B ACUHXPOHHBIX JBUTATENSAX. Y KQKUTE HEMPABUIbHBIN OTBET.

1. [IpuMeHEeHUE HA CTaTOpPE pacIPEICICHHBIX OOMOTOK ¢ YKOPOUSHHBIM IIarOM.

2. Ilpumenenune ckoca Ma3oB cTatopa (poTopa) Ha OAHO 3yOIlIOBOE JEJICHHE
poTopa (cTaropa).

3. [IpaBunbHbI BEIOOP COOTHOIICHUS MEXY YHUCIOM 3yOIIOB HAa CTaTOpe H
potope. Hanbonee HeOIaronpusiTHHIMU COOTHOIIICHUSIMU SIBJISTFOTCS:

Z] :ZQI/Izl —ZZZﬂ:2p.
4. YMEHBIIICHUE BEJIMYMHBI BO3AYIIIHOTO 3a30pa.

5. Uem xXapakTepusyeTcs peKUM KOPOTKOTO 3aMbIKaHUS aCUHXPOHHOT'O
JIBUrarelsa? YKaKuTe HENPABUIIbHBINA OTBET.



1. O6GMOTKa poTOpa 3aMKHYTa HAKOPOTKO, @ pOTOp 3aTopMoskeH (n = 0).
2. IIpu U, = U, Tok B oOMoTKe cTtaTtopa paseH I, = (10...20)I,.

3. MarHuToABMXKYIIHE CHUIIBI OOMOTOK CTaTOpa M POTOpa BPAIIAlOTCA B OJHOM
HAIpPaBICHUU C OJUHAKOBOW YacCTOTOH, IOITOMY FK+& =&, IH€ & - pe3ylb-

tupytomas MJIC.
4. Kosddunment tpanchopmMaiinu TOKOB
K = L/I; = myW Ko/ (myW7Kes).
6. I[To kakoMy TpU3HaKY AEJAT MAarHUTHYIO 1€ MAIIIMHBI IOCTOSTHHOTO TOKa
HAa PACUETHBIE YUYACTKU? YKAKUTE MPABUIbHBINA OTBET.

1. ITo BUIy MArHUTHOTO MOTOKA YE€PE3 YUACTOK: MOJIHBIN , TOJIE3HBIN WIIN pac-
CESHHUSL.

2. Ilo xayecTBY Marepuraiia, u3 KOTOPOTO BBIIIOJHEH Y4aCTOK MarHUTHOW LIETIH.

3. Ilo IIPU3HAKY OAHWHAKOBBIX YCJIOBI/Iﬁ OXJIAXKACHUA MAIHUTOIIPOBOAA B IIPC-
ACJIax paCuCTHOI'O y4acCTKa.

4. Tlo IIPU3HAKY HEU3MEHHOW BEJIWYHMHBI HHAYKOUKW B IIPCACIIaX MJIMHBI Mar-
HUTHOW JUHUH Ha JaHHOM YY4aCTKC.

7. Jlima 4ero mpou3BOAUTCS PACYET MATHUTHOW LIENMW MAIIMHBI OCTOSITHHOTO
TOKA? YKaKUTE NMPaBUIbHBIN OTBET.

1. 171t TOro, 4T00BI MOXHO OBUIO ONPEAETUTh YACIO BUTKOB U TOK OOMOTKHU
BO30YXJICHHUS.

2. Jlns onpeaeneHus: pa3MarHM4MBaOIIETO BIUSHUS PEAKIIUU STKOPSI.
3. Ins onpenesieHus MarHUTHBIX NOTEPb (IOTEPh B CTAIIN).
4. Jlns onpeneneHns HAMarHM4MBaroOIeTro BIUSIHUS PEAKIIUU SIKOPAL.

8. B kakoM cirydae KOMMYyTAaIus TOKa Ha3bIBAETCS 3AMEIJICHHON? YKaXuTe
IIPaBUJIbHBIA OTBET.

1. Korga peaktuBnas I/1C e, u kommytupyromas 3/[C e, HanpaBiaeHbI CO-
TJIacHO.

2. Korpna e, u ¢, HanpaBjIeHBI BCTPEYHO H €, < €.
2. Korpna e, u ¢, HanpaBjICHBI BCTPEYHO H €, = €.
4 Korga Xe =¢, + e, = 0.

9. B KakoM W3 ypaBHEHMI, ONMCHIBAIOIINX PEKUM KOPOTKOIO 3aMBIKAHHS



ACMHXPOHHOW MAIIIMHBI TIPHU HETIOABUKHOM POTOPE, NOMyIIeHa ommoOKa?

LR =K+ 5.

2&+8 =0

3.

4.

ml\/i_Wﬂ;oﬁl &+ mz\/E,Wﬂ;o& & -0.
T

F,

K

_ myV2 WiKoel &+ mz\/E.WzKo& &
T P T P '

10. B kakoMm ciydyae KOMMYyTaIlUsl TOKa Ha3bIBa€TCA YCKOPEHHOH? YKaxuTte

HpaBHHLHLIﬁ OTBCT.

1

. Korna peaktuBnas 3/1C e, u kommyTtupyromas 3/]C e, HanpaBieHsI

BCTPEYHO U PABHBI MEKY COOOM.

2. Korga e, HanpaBJieHa COTJIACHO € U €, = €.

3. Korga e, HanpaBiieHa BCTPEYHO € U €; > €.

4. Korpa e, u € HanpaBJIE€HbI COIJIACHO U €; > €.

7.2.4 TllpuMepHbIii IepevyeHb BONPOCOB VISl MOATOTOBKH K 3a4eTy
Kakue smekTprieckre MalliHbl OTHOCAT K MUKpOMAIIIMHAM ?

Kak ycTpoeHbI 3JIeKTpOBUTaTENN C KATSAIUMCS U C BOJITHOBBIM POTOPOM?
[ToueMy IpUXOIUTCS CHMKATh HOMUHAJIBHOE HANPSKEHUE B DJIEKTPUUECKUX
MalllMHax MaJIOd MOIITHOCTH?

Kakue ncnomHeHns KOJIEKTOPHBIX MUKPOIBUTATEIIEHN MOCTOSTHHOTO TOKa Bl
3HaeTe?

Kak knaccuuiupyroT 3JIeKTpUYECKre MalllMHbI MaJIOW MOIIHOCTU?

Kak dhopmupyeTcst Bpamaronmii MOMEHT B KOJIJIEKTOPHOM JIBUTATEJE Tepe-
MEHHOTO TOKa?

Kaxkue criocoOb1 BO30ykA€HUS UCTIOJIb3YIOTCS B KOJUIEKTOPHBIX MUKPO/IBH-
raTessix NOCTOSHHOTO TOKa?

Kaxkoli KoJJIeKTOpHBIN ABUraTENb HAa3bIBAIOT YHUBEPCAIBHBIM?

KakoBbI 0COOEHHOCTH KOHCTPYKITUU JIEKTPUUECKUX MUKPOMAIITHH?

Kak ycTpoeH 0eCKOHTAKTHBIN JIEKTPOIBUTATEh TTOCTOSIHHOTO TOKa?
Kakne acuHXpOHHBIE AIIEKTPOABUTATEIN OTHOCIT K HECUMMETPUUHBIM

B duem cocTouT 0cOOEHHOCTh MEXaHUUYECKOW XapaKTEPUCTUKHN OECKOHTAKT-
HOT'O ABUTATENSI MOCTOSIHHOTO TOKAa?

Kakyto ¢popmy nMeeT MarHuTHOE T0JI€ B 3a30p€ CUMMETPUYHON 1 HECHUM-
METPUYHOM AJIEKTPUYECKON MAIIUHBI?

B 4em cocTouT cMbICT TPOCTPAHCTBEHHON U BpEMEHHON HECHUMMETPUHU
AIEKTPUYECKON MaIIUHBI?

CyTbh METOJ1a CHMMETPUYHBIX COCTABIISIOLINX, IPUMEHSEMOTO JI aHAJIN3a
HECUMMETPUYHBIX PEKUMOB JIEKTPUUECKON MaITUHbI

OpnHoda3zHbIil ABUTATENH C IKPAHUPOBAHHBIMHU TTOTFOCAMHU.



Koaddumment tpanchopmarimm HECUMMETPUIHONW MAIITUHBI

YeTpoiicTBO, TPUHITUT AEUCTBUSL U OCHOBHBIE OCOOEHHOCTH CUHXPOHHBIX
PEaKTUBHBIX JBUTATEIIECH.

YeTpoiicTBO, TPUHITUT AEUCTBUSL U OCHOBHBIE OCOOEHHOCTH CHHXPOHHBIX
MHUKPOJIBUTATENEN C MOCTOSHHBIMU MAarHUTaMH.

BxoxneHne B CHHXpOHHU3M CUHXPOHHBIX MUKPOABUTATENEH C AaCHHXPOHHBIM
ITyCKOM.

Kak xnmaccuunmpyroTcs CUI0BBIE MUKPOIJICKTPOIBUTATEITH ?
DNEeKTPOMArHUTHBI MOMEHT CUHXPOHHOTO MUKPOJBUTATES

BxoxneHre B CHHXpOHHU3M CUHXPOHHBIX MUKPOJBUTATENEH C aCHHXPOHHBIM
ITyCKOM.

JIBurareinb ¢ TMHOKUM BOJTHOBBIM POTOPOM

Kakumu noctonHcTBaMU 00/1a1a10T CHHXPOHHBIE MUKPOA3JIEKTPOABUTATEITN ?
CuIi0BBI€ KOJIJIEKTOPHBIE MUKPOJIBUTATENIN MIOCTOSIHHOTO TOKA.

[Ipupoaa TOPMO3HOTO MOMEHTA, BOZHUKAIOLLIETO MPU IIyCKE CUHXPOHHOTO
JIBUTATEJIS C BO30YXKICHUEM OT IMOCTOSTHHOTO MarHuTa

CuIi0BbI€ KOJIJIEKTOPHBIE MUKPOJIBUTATENH IEPEMEHHOTO TOKA.

Turbl pOTOPOB CUHXPOHHBIX PEAKTUBHBIX JIBUTATEIIECH

YHuBepcanbHbIE KOJUIEKTOPHBIE MUKPOABUTATENH.

3a cuer yero o0ecreynBaeTcs MyCK U CHHXPOHU3AIUS THCTEPE3UCHOTO
AIEKTPOABUTATEIIS?

becKOHTaKTHBIE IBUTATENN ITOCTOSHHOTO TOKA.

VY ciioBus B3aMMOJEHUCTBUSI MEXK]ly TAPMOHUKAMU CTaTOpa U pOTOpa B UH-
JIYKTOPHOM 3JIEKTPOJIBUTATENE

VYcTpoicTBO, MPUHIINI IEUCTBUS U OCHOBHBIE OCOOCHHOCTH CUHXPOHHBIX
MUKPOJIBUTATENIEH C MOCTOSSHHBIMU MarHUTaAMH.

TuIbl UHIYKTOPHBIX 3JEKTPOABUTATENEH ACUHXPOHHBINA JBUTATEIb C MyC-
KOBBIM COIPOTUBIICHUEM

ACHHXPOHHBI! JBUTaTENb C MyCKOBBIM KOHIAEHCATOPOM

Kakoli pexxuM aCHHXpOHHOTO JBUTATENSI Ha3bIBAIOT MICEBJIOCUMMETPUYHBIM?
ACHUHXPOHHBIN ABUTATEIb C MTyCKOBBIM M pa00OYUM KOHJIEHCATOPOM.
ACHUHXPOHHBIN ABUTATEIH C PA00OYHM KOHJICHCATOPOM

Hcnonp3oBanue Tpex(a3zHbIX aCHHXPOHHBIX JIBUTATENCH 11 paboOThI OT
onHO(a3HOMU CEeTH.

Kak onpenenuTs 4acTOTy BpallleHUs] pOTOPa HECUMMETPUYHOTO ACUHXPOH-
HOT'O JIBUTATeJIsi OTHOCUTEIBLHO MPSIMOT0 U 0OPaTHOTO MarHUTHBIX TOJICH?
Kakue paboune i myCKOBbI€ AJIEMEHTHI BKJIFOYAIOT B II€Ib BCIIOMOTa-
TeJIbHOMU (Pa3bl aCHHXPOHHOTO JABUTATENS TIPHU €0 MOAKIIOUYCHUHU K OHO-
dazHoit cetu?

Kak cBsizan Bpamaromyii MOMEHT HECUMMETPUYHOTO ACUHXPOHHOTO JIBUTa-
tenst ¢ MJIC oOMOTOK | yTrilaMu BX TPOCTPAHCTBEHHOTO U BPEMEHHOTO
casura?

Kak onpenenuts notepu B CTaNM U B MEAU HECUMMETPUYHOTO ACUHXPOHHOIO
nBurareis’

[Touemy mpu MOAKIIFOUCHUH OAHOU W3 (a3 aCHHXPOHHOTO JABUTATEIIS K HC-



TOYHUKY TIEPEMEHHOT0 TOKa OyJeT OTCYTCTBOBAaTh ITyCKOBOM MOMEHT?

Kakue dazocnBuraromnye 31eMeHTbl 00€CTIEYNBAIOT HAWIYUIIUE TyCKOBBIE

XapaKTEPUCTUKU aCUHXPOHHOTO JIBUTATEN IIPU €0 MOIKIIOUYEHUN K OJTHO-

¢dazHoi cetu, nouemy?

CxeMbl 3aMeIeHnsT aCHHXPOHHOTO HECUMMETPUYHOTO MUKPOIBUTaTENsA

Y CTpOoNCTBO U Ha3HAYEHUE TaXOI€HEPATOPOB

[IpuHIMI AEUCTBUS TaXOreHepaTopa MOCTOSHHOTO TOKa

[IprHIMI KENCTBHS ACHHXPOHHOTO TaxOreHepaTopa

TpeboBanust npeAbABIsEMbIE K TAXOT€HEPATOPaM

@yHKIMHU, KOTOPbIE MOTYT BBIIOJHATH TaXOT€HEPATOPHI

3aBUCUMOCTH BBIXOAHOTO HANPSKEHUS TaXOT€HEpaTopa MOCTOSIHHOTO TOKa
Y ACHHXPOHHOTO OT CKOPOCTH BPALEHUs U CONPOTUBIICHUS HATPY3KU

JIOCTOMHCTBA M HEIOCTAaTKU TaXOI'E€HEPATOPOB IOCTOSHHOTO TOKA M ACHH-
XPOHHOT'O

Haznauenue 1 BUJIbI Bpallaomuxcsi TpaHC(HOPMaTOpOB

Hasnauenue, ycTpOMCTBO, IPUHIMII JEHCTBUSA CUCTEMBI CHHXPOHHOM CBS3U

Tpexda3zHbie ceabCUHbBI

7.2.5 TlpuMepHbIii epevyeHb 3aJaHu JJ151 IK3aMeHa

He npenycMoTpeHo y4eOHbBIM MIIaHOM

7.2.6. MeTtoanka BBICTABJICHHS OLEHKH NPH TNPOBeJIEHUH NPOMEKY-
TOYHOM aTTecTAlNH

3ader MpPOBOAMTCS MO TECT-OWJIeTaM, KaXKIblil M3 KOTOpBIX coiaep:kut 10
BOIIPOCOB M 3a/1a4y. Kaxxblil NpaBUJIbHBIN OTBET HA BOIPOC B TECTE OLICHUBAETCS |
Oanom, 3agava oneHuBaetrcs B 10 0amios (5 0amioB BepHOE penieHue u 5 0amioB
3a BEpHBIN O0TBET). MakcuMaibHOE KOJIMYECTBO HaOpaHHbIX OaioB — 20.

1. Ouenka «HeynoBneTBOPUTENBbHO» CTABUTCS B CIIy4ae, €CJIM CTYJICHT Ha-
Opan meHee 9 6aoB.

2. OueHka «Y IOBIETBOPUTEILHO» CTABUTCS B CIIy4ae, €CIU CTYJIEHT HaOpan
ot 10 mo 14 6anmos

3. Ouenka «XopoIio» CTaBUTCS B ClIydae, €Clu CTyeHT Habpai ot 15 mo 18
OaIIoB.

4. Ouenka «OTINYHO» CTABUTCS, €CITU CTYIEHT HaOpai ot 19 no 20 6anos

7.2.7 I1acniopT O1lIEHOYHBIX MATEPHAJIOB

Ne /i KoHTtponmpyemsie pa3aenst Kox xonTponupyemoit HanmenoBanue
(TEMBbI) TMCHUTIINHBI KOMIIETEHIINH OLIEHOYHOT'O CPE/ICTBA
1 0630p u knaccuduxarus snek- |[1K-1 Tect, KOHTpOIBbHAS pa-
TPUYECKUX MAIllUH MaJIOi 00Ta, yCTHBIN OIpoc
MOIIHOCTH
2 ACHHXpPOHHBIE ITK-1 Tect, KOHTpOJIbHAS pa-
MUKPO3JIEKTPOABUTATEIN 60Ta, 3ammra 1abopa-
TOPHBIX pabOT, YCTHBIN
onpoc, KII
3 CunoBsie ITK-1 Tect, KOHTpOJIbHAS pa-
MHUKpPO3JIEKTPOABUTATEIN 6oTa, 3ammra 1abopa-
CHUCTEM aBTOMATHKHU TOPHBIX padO0T, yCTHBIN




OIIpoC
4 HcnonuurenbHbie [K-1 Tect, KOHTpOJIbHAS pa-
MUKPOJIBUTaTENIN CUCTEM 0oTa, 3amura abopa-
aBTOMATHUKH TOPHBIX paboT, yCTHBII
OIIpoC
5 HNudopmannoHnsie ITK-1 Tect, KOHTpOIBHAS pa-
JNEKTPUYECKUE MAIIUHbI 0oTa, 3amura abopa-
TOPHBIX paboT, yCTHBIHN
OIIpoC

7.3. Meroanueckue MaTepuaJbl, ONpeaesiOlue MPOHeIypbl OLEHU-
BAaHMS 3HAHUH, YMEHUI, HABBIKOB U (HJIHM) ONBITA AEATEIbHOCTH

TecTupoBanue ocyliecTBisieTCs, JIMOO MpU MOMOIIM KOMIBIOTEPHON CHC-
TEMbl TECTUPOBaHMS, JUOO C HCIOJIH30BAHUEM BBIJIAHHBIX TECT-3aJaHUil Ha Oy-
MakKHOM Hocurene. Bpems tectupoBanust 30 MuH. 3aTeM OCYILIECTBISETCS IPO-
BEpKa TECTa 3K3aMEHATOPOM M BBICTABJISETCS OLICHKA COIJIaCHO METOJMKHU BBbI-
CTaBJICHUS OLICHKU IIPU MPOBEAECHUU IPOMEKYTOUYHOM aTTECTALIMH.

Pemenne craHmapTHBIX 3a/1ad OCYIIECTBISIETCA, JTMOO MPU MOMOIIM KOM-
NBIOTEPHON CUCTEMBI TECTUPOBAHHUS, TMOO C UCIIOIb30BAHUEM BBIIAHHBIX 337a4 Ha
OymaxxHoM Hocurtene. Bpems pemenusa 3amad 30 MuH. 3aTeM OCYLIECTBISETCA
IIPOBEpPKa pelIeHus 3a]a4 SK3aMEHATOPOM U BBICTABIISIETCS OLIEHKA, COTJIACHO Me-
TOJMKY BBICTaBJIECHUS OLICHKU TP MPOBEAECHUU TPOMEKYTOUHOM aTTeCTALNH.

Pemenue npukiaaHbIX 3a/1a4 OCYIIECTBISETCS, TUOO IPU MOMOIIU KOMIIb-
IOTEPHOM CHCTEMBI TECTUPOBAHMSI, JIMOO C UCIOJIB30BaHUEM BBIJAHHBIX 3a7ad Ha
OymaxxHoM Hocutene. Bpemsi pemenus 3amad 30 mMuH. 3aTeM OCYIIECTBISETCS
IIPOBEpPKa pEelIEHUs 3aa4 dK3aMEHATOPOM M BBICTABIISIETCS OLIEHKA, COTJIACHO Me-
TOJMKH BBICTaBJIEHUS OLICHKU IIPU MPOBEAECHUN IPOMEKYTOUHOM aTTECTALMH.

3amuTa KypcoBoil paboThl, KypCOBOI'O MPOEKTAa WM OTYETA MO0 BCEM BHAaM
MPaKTUK OCYIIECTBISIETCA COIJacHO TpeOOBaHUAM, MPENBABIAEMBbIM K padoTe,
ONMKMCAHHBIM B METOJIMYECKHX MaTepuanax. [I[pumepHoe BpeMs 3aluThl Ha OJTHOTO
CTyAeHTa cocTaBiigeT 20 MUH.

8 YYEBHO METO/IMYECKOE U UTHO®OOPMALMOHHOE
OBECINEYEHUE JUCIUIIJINHBI)

8.1 Ilepeyennb y4ueOHOIM JUTEpPaATYypPbl, HEOOXOAMMOI 1JIsl OCBOEHMSI JTUC-
HUILTHHBI

[Tapxomenko, I'.A. DnekTpuyeckue MUKPOMAIIUHEI : Y4eb. mocodue. - 2-¢
u3., nepepad. u gom. - Boporex : TOYBIIO "BopoHexckuii TocyaapCTBEHHBIN
texundeckuit yausepcutet'”, 2008. - 116 c. - (Yuebnas cepus "OTkpbITOE 00pa3o-
BaHue").

Apmenckuii, E.B. DnexTpuieckne MUKpOMAIIuHbL ;| YdeOHOEe TTocoOue IJis
CTY[. 3JIEKTPOTEXH. CIIell. BY30B. - 3-€ u31l., nepepad. u jgom. - Mocksa : Beicui. k.,
1985.-231 c.

bpyckun, /[[.D. DnekTpuueckue MalluHbl 1 MUKPOMAIIUHBI : YUEOHUK IS
ANIEKTPOTEXH. CIICIl. BY30B. - 3-€ U3/1., iepepad. u aor. - Mocksa : Beicmr. mik., 1990.
- 528 c.

Epmonun, H.I1. Dnexrpuueckue MamuHbl MaJod MOIIHOCTH : Y4eb. moco-




oue. - Mocksa : Beicmn. mk., 1967. - 503 ¢. : nn. - 1-17.

bypxosckas T.A. IIpoekTupoBaHUE JICKTPUUECKUX MAIUH MajOHd MOIIHO-
cTu [3nekTpoHHBIN pecypc]. bypkosckas T.A., [Tucapesckuii FO.B.; MscHsHKnHa
O.B. yue6. nocobue. - Boponex : Uzn-so BI'TY, 1999. - 74 c.

8.2 Ilepeyenr HMH(MOPMANMUOHHBLIX TEXHOJIOTHI, HCHOJb3yeMBbIX MPH
OCYHIECTBJICHMH 00pa30BaTeJbHOI0 MPOLecca MO AUCHHUILINHE, BKIKYas Ie-
peYeHb JIMIEH3HOHHOT0 NPOrPaMMHOIO olecmevyeHusi, pecypcoB uHGopma-
HMOHHO-TEJIeKOMMYHUKAINIMOHHOH ceTn «HTEepHET», COBpeMeHHbIX Npodec-
CHOHAJIbHBIX 023 JAHHBIX U HH(OPMANMOHHBIX CIIPABOYHBIX CHCTEM:

8.2.1 [IporpammHuoe obecredeHue

— Windows Professional 8.1 (7 u 8) Single Upgrade MVL A Each Academic

— Adobe Acrobat Reader

— Kommnac-I'padux LT;

— Internet explorer;

— OpenOffice;

— SMath Studio;

8.2.2 Pecypchl uHGOpMaIMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

— Poccuiickoe oOpazoBanue. @enepanbHblil moptan. http:// www.edu.ru/

— O6pazoBatenbubiit moptan BI'TY https://education.cchgeu.ru/

8.2.3 UndopmaimoHHbie CIIPaBOYHBIE CUCTEMBI

— https://wiki.cchgeu.ru/

8.2.4 CoBpeMeHHBIC MTPodeCCHOHABHBIC 0a3bl IAHHBIX

— DJEeKTPOHHBIN (POH MPAaBOBON U HOMATUBHO-TEXHUYECKON IOKYMEHTAIIUH.
URL: http://docs.cntd.ru

— EnmmHas  cucrema  KOHCTPYKTOpckoM — nokyMeHtanuu. — URL:
https://standartgost.ru/0/2871-edinaya_sistema_konstruktorskoy dokumentatsii

— @DenepanabHblii HHCTUTYT HMPOMBIIUIEHHONM coOcTBeHHOCTU. MHpopmanu-
oHHo-nouckoBas cuctema. URL: wwwl.fips.ru

— HanmonanbHast anektponHas oudnuorexa. URL: elibrary.ru

— Electrical 4U. Pa3gensl caiita: «MamuHbl TOCTOSTHHOTO TOKa», «TpaHc-
dbopmatops, «NEKTPOTEXHUKAY, «CrpaBOYHUK. Anpec pecypca:
https://www.electrical4u.com/

— All about circuits. OmHO W3 caMbIX KPYHHBIX OHJIAHH-COOOIIECTB
B 00slacTu 3MeKTpoTeXHUku. Ha calite pa3smenieHsl cratbu, GopyM, yaeOHbIE Ma-
Tepuanbl (yaeOHbIE MOCOOUs, BUICOJICKIINH, pa3pabOTKH, BEOWHAPHI) U Apyras
uHpopmarus. Aapec pecypcea: https:// www.allaboutcircuits.com

— Yeprexu.ru Aapec pecypca: https://chertezhi.ru/

— bubnuoreka Aapec pecypca: WWER http://lib.wwer.ru/

— Karanor DJIEKTPOTEXHUUECKOTO 000py10BaHMUS. URL:
https://electro.mashinform.ru;

— CnpaBoyHUK OOMOTYMKA ACHMHXPOHHBIX dyekTpoasurareneid. URL:
http://sprav.dvigatel.org;

— DnekTpoasurarenu. http://www.elecab.ru/dvig.shtml


https://www.electrical4u.com/
https://www.allaboutcircuits.com/
https://chertezhi.ru/
http://lib.wwer.ru/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXO/JNUMAS JIJISA
OCYHWECTBJIEHUSA OBPASOBATEJIBHOI'O ITPOLHECCA
Cnenuajn3upoBaHHasi JIEKHIMOHHASl AayJAWTOPHs, OCHAIlIEHHas 00opy-
JIOBAaHUEM JUIsI JIEKIIMOHHBIX IEMOHCTPALMIA U MPOSKIIMOHHOM anmapaTypoi
Jlaboparopusi «JeKTprYecKHe MUKPOMAIIMHBDY, OCHAIIIECHHAs! CTEH]Ia-
MU JUIsl UCTIBITAHUN Pa3IMYHbIX BUAOB MUKPOMAIIIHH.

10. METOAUYECKUE YKA3ZAHUSA JISA OBYYAIOLIUXCS TTO
OCBOEHHUIO JUCHHUIIJIMHBI (MOLY JIsT)

[To muctumuiHe « DNEKTPUIECKUE MAITUHBI ABTOMATHYECKUX YCTPOUCTB) .

OcHOBOW WM3yYeHUS TUCIUIUIMHBI SBIISIOTCS JICKIIMH, Ha KOTOPBIX H3JIara-
I0TCSI HanOoJiee CYIIECTBEHHBIC W TPYIHBIC BOIMPOCHI, a TAK)KE€ BOIMPOCHI, HE Ha-
HIeIINE OTPAXKEHUS B yUeOHOM TUTEpaType.

[IpakTuueckue 3aHATHS HalpaBJeHbl HA MPUOOpPETEHHE MPAKTUUYECKUX Ha-
BBIKOB pacyeTa 3JCKTPUYECKUX MAIIMH MaJOW MOIIHOCTH. 3aHSTHS MPOBOJSATCS
MyTEeM pelIeHUs] KOHKPETHBIX 3a/1a4 B ayAUTOPHUH.

JlabopaTopHbie pabOThI BBHIMOJIHSIOTCS Ha JaOOpaTOPHOM O00OPY/IOBAaHUU B
COOTBETCTBHUH C METOJUKAMHU, IPUBEJICHHBIMHU B YKA3aHUIX K BBIMOJHEHUIO PadOT.

Meronuka BBITIOJHEHUS KYpPCOBOTO TIPOEKTa H3JI0OXKEHAa B yuel-
HO-METOJUYECKOM MMOCOOMHU. BBIMOIHATH 3Tambl KypcOBOIO MPOEKTa JIOHKHBI
CBOCBPEMEHHO M B YCTAHOBJICHHBIC CPOKH.

KoHTponb ycBoeHWs matepuaia JUCIUTUIMHBI MPOU3BOIUTCS IMPOBEPKOI
KYpCOBOTO MPOEKTA, 3aIUTON KypCOBOTO MPOEKTA.

Bun yueOHbIX

N JlesaTenpHOCTh CTyI€HTa
3aHSATUN

Jlexuust Hanmcanue koHCIIEKTa JEKIMHA: KpaTKo, CXeMaTUYHO, [TOCIIeI0BATEIbHO
¢uKcHpOBaTh OCHOBHBIE IOJIOKEHUSI, BBIBOJIbI, (hOPMYJIMPOBKHU, 0000-
IIEHUs; TOMEYATh BaXKHBIC MBICIIH, BBIACNATH KIIOYEBBIE CIIOBA, TEP-
MUHBI. [IpoBepka TEpMHHOB, NMOHATHUH C NOMOLIBIO SHUIMKIONEIUH,
cJloBapel, CIPpaBOYHMKOB C BBIMHUCBIBAHUEM TOJKOBAaHUI B TeTpalb.
O6o3HaueHue BOINPOCOB, TEPMUHOB, MaTepuana, KOTOPbIE BbI3bIBAIOT
TPYAHOCTH, TIOUCK OTBETOB B peKOMeHyeMoii nuteparype. Eciu camo-
CTOSITEJILHO HE yIaeTcs pa3o0paThCsi B MaTepuaie, HeooXoaumMo cdop-
MYJIMpOBaTh BOMPOC M 3aJaTh NpPENoJaBaTell0 Ha JIEKIWU WM Ha
MPAaKTUYECKOM 3aHSITHH.

[IpakTnueckoe KoHcnekTupoBaHue pekOMEHyeMbIX UCTOYHHUKOB. PaboTa ¢ KOHCIEK-

3aHSTHE TOM JIEKIIMH, TOATOTOBKA OTBETOB K KOHTPOJIBLHBIM BOIIPOCaM, TPOCMOTP
pexkomMeHyemMon iureparypsl. [IpociaymmBanue ayano- U BUaeo3anucen
M0 3aJJaHHON TeMe, BBINOJHEHHE pacueTHO-rpapUuecKuX 3a/laHui, pe-
IIEHHE 33144 110 AJITOPUTMY.

JlaGopatopHas pabota [JlaGopaTopHble pabOTHI MO3BOJSIOT HAYUYUTHCS MPUMEHATh TEOpeTHYe-
CKH€ 3HaHUSs, MOJTYYEHHbIE Ha JIEKIIUH MTPU PEILIEHUU KOHKPETHBIX 3a/1a4.
YroObl HanboJee palMOHAIBHO U MOJIHO MCIIOJIb30BaTh BCE BO3ZMOXKHO-
CTH J1a0OpaTOPHBIX ISl OJATOTOBKM K HUM HEOOXOIUMO: CIIEyeT pa-
300paTh JEKIMIO MO0 COOTBETCTBYIOLIEH TeMe, 03HAKOMUTCSI C COOTBET-
CTBYIOLIMM DPa3JeioM yueOHMKa, TpopaboTaTh JOMOIHUTEIBHYIO JIUTE-
paTypy U UCTOYHUKH, PEIIUThH 3aa4ll U BBIIOJIHUTH IPYIHe NMUCbMEH-
HBIE 3a/1aHusl.




CamocTosTenpHas
pabota

CamocrosiTenpHass paboTa CTYACHTOB CIOCOOCTBYET TJIYOOKOMY YycC-
BOCHHUsI y4yeOHOro MaTepualia ¥ pa3BUTHIO HAaBBIKOB CaM0OOOpa30BaHUs.
CamocrosiTenpHas padoTa MPeAIoaraeT CiaeIyrIIue COCTABISIONINE:

- paboTta ¢ TeKCTaMu: y4eOHHKaMHU, CIIPABOYHUKAMHU, TOTOIHUTEIHHOMN
JUTEPaTypOid, a TAKXKe MPOPadOTKA KOHCIIEKTOB JICKITU,

- BBITIOJIHEHUE TOMAIITHUX 33/IaHUI U pacueToB;

- paboTa HaJl TeMaMH JUTsl CAMOCTOSITEIIBHOTO N3YYCHUS;

- yyacTue B paboTe CTyIeHUYECKUX HAyYHBIX KOH(EPEHIINHA, OTMMITHAT;
- IOJITOTOBKA K MMPOMEKYTOYHOM aTTECTAIUH.

IToaroroBka k
MPOMEKYTOYHOMN
aTTeCTalluu

['0TOBUTBHCS K TPOMEKYTOUHOM aTTECTAIIMH CIIETYET CUCTEMaTH4ECKH, B
TEUEHUE BCEro cemecTpa. MIHTEHCHMBHAs MOATOTOBKA JOHKHA HAYAThCS
HE TO3][HEEe, YeM 3a MECSAL-MIOITOpa 0 MPOMEKYTOUYHON aTTeCTallUu.
JlanHbIE Tepes; 3a4€TOM C OIEHKOM, 3a4€TOM C OLIEHKOH Tpu JIHSA (-
(eKTUBHEE BCEro HMCIOJIb30BaTh JJIS MOBTOPEHHSI U CUCTEMAaTH3AIMU
Marepuana.




