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1. IlepeyeHs MIaHUPYeMBbIX Pe3yJdbTATOB O0Oy4YeHHUS] MO IMCHUIJIMHE
"MoaeaupoBaHue CYJAOBOr0 3JIEKTPOOOOPYIAOBAHMS’, COOTHECEHHBIX C
IUVIAHUPYEMbIMHM Pe3yJIbTATAMHM OCBOEHHSI 00pa30BaTeJIbHOW MNPOrpaMMbl
26.05.07 Dxcrmyaraius CyJJOBOT0 3JIEKTPOOOOPYAOBaHUS U CPEJICTB aBTOMATUKH.

B pesynbraTe OCBOCHHUS JUCHUIUIMHBIOOYYAIOIIUNCS JIOJDKEH OBJIAACTh
creAyommuMu  pesyiabratamu (6 coomeemcmeuu ¢ DPIOC BIIO, [lpuxas

Munobpuayxu P® om 23.12.2010, Ne2026).

PesyabTaThl ocBOCHMA
Kon onorn IlnanupyemMblie pe3yabTaTbhl 0CBOCHUSA
KOMIIeTeHIIUH . AUCHUTLTHHBI
(conep:kaHue KOMIETEHIHIi)
CHOCOOHOCTBIO M TOTOBHOCTBIO | 3HATh:COBPEMEHHbBIE METOIbI U CPECTBA
OCYIIECTBISATH BEIOOD MOJICIIMPOBAHUS SIEKTPOOOOPYIOBAHUS U
ANEKTPOOOOPYIOBAHUS U YCTPOMCTB aBTOMATHKHU
3JIEMEHTOB CUCTEM YMeTh: pa3pabarbiBaTh U IPOBOIUTH
aBTOMATHUKH JIJIs1 3aMEHBI B BBIYHCIIUTENbHBIE SKCIIEPUMEHTHI,
TK-9 IIpoLIEeCcCe IKCILTyaTaluu aHAJIM3UPOBATh U OOBACHATH NOJyYECHHbBIE
CYIOBOTO 000PYAOBaHUS JAaHHBIC U PE3Y/IbTAThI U JaBaTh
IIPEIOKEHUS TI0 COBEPLICHCTBOBAHUIO
CYJIOBOTO 3JIEKTPOOOOPYAOBAHUS U CPEICTB
aBTOMAaTHUKU
Brnaznets: MeTo1aMu IPOEKTUPOBAHMUS
CYyJIOBOT0 3JIEKTPO0OOPYAOBAHHUS
CIOCOOHOCTBIO OCYIIECTBIISATh | 3HATh: PEKUMBI PAOOTHI DNEKTPUUECKUX
TEXHUYECKOoe HaOI0ICHHE 3a nenei.
0e30macHoil SKcILTyaTauei YMeThb: aHaTU3UPOBATh PEKUMBI paOOTHI
CyJOBOTO AIEKTPUYECKUX LIETIEN C ITOMOIIBIO
K-11 3JIEKTPOOOOPYIOBAHUS U BEKTOPHBIX THAarpaMM
CpEeACTB aBTOMATHKH, Brnanets: MaTpuuHbIMH (hopMamMu Mosienen
IIPOBEJICHUS IKCIIEPTHU3, AIIEKTPUYECKUX Lienei
cepTuduKaIu CyJOBOTO
3JIEKTPOO0OOPYIOBAHUS U
CpPEJICTB aBTOMATUKU U YCIIYT
CIOCOOHOCTBIO ¥ TOTOBHOCTBIO | 3HAaTh: OCHOBBI METOA0B MOJIETUPOBAHUS
3¢ (HEeKTUBHO UCIIOJIL30BAThH AIIEKTPOOOOPYIOBAHMUSL.
MaTepHasbl, YMeTh: NIPUMEHATh BHIYUCIUTENbHBIE
IK-26 3JEKTPOOOOpYyI0BaHHE, MaIIMHBI JJIs peLeHUs 3aa4
COOTBETCTBYIOLINE AITOPUTMBI | 3JICKTPOMEXAHUKH
1 IIPOrpaMMBl [Tl paciyeToB Brnaners: KOMOMHUPOBAHHBIM MOAXOJIOM K
NapaMeTPOB TEXHOJOTUYECKUX | aHAJIM3Y MPOLIECCOB IEKTPOMEXaHHUUECKOTO
MIPOLIECCOB npeoOpa30BaHuUs SHEPTUH
CHocOoO€H nepeaBaTh 3HaHUsI | 3HATh: KOHCTPYKTUBHOE HCIIOHEHUE,
M0 JUCHUTUTMHAM MO/IEJH, TAPAMETPhI U XapaKTEePUCTUKH
HpOCbeCCI/IOHa.HBHI)IX ITUKJIOB B SJICKTPHUICCKUX ueneﬁ " 2JICMEHTOB
00pa3oBaTeNbHBIX CYJIOBOTO 3JIEKTPOOOOPYAOBAHUS
I1K-35 YUPEKIAEHUSAX CPEIHETO YMeTh: paznnyaTh XapaKTepUCTUKU
npo¢eCCUOHATTLHOTO U Harpy30K CyZOBBIX JIEKTPOIHEPreTUUECKUX
BBICITIETO TPOPECCHOHAIIBHOTO | CHCTEM.
o0pa3oBaHUs BrnaneTs: MeTogaMu MOJIEITUPOBAHUS
AIIEKTPUYECKUX LETICH




2. MecTO IMCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOH IPOrpaMMbl

Hucunmmaa  «MoaejaupoBanue

CY10BOT0

3JIEKTPOOOOPYA0BAHUS»

K

BapHaTHBHOﬁ qaCcTHu HpO(beCCI/IOHaJILHOI‘O MUKJI4, pasacia «I[I/ICHHHJII/IHBI I10

BBIOOPY».

JI1s OCBOGHMS JUCIHUIUIMHBI 00yYaronuMcsi He0OX0IuMO 00J1a1aTh 3HAHUSIMHU

0 CJICAYIOIIUM JUCIUTIIINHAM:
1. CynoBbl€ 3JEKTPONPUBO/IBI:

- allltapaThbl YIIPABJICHUA U 3allIUTHI B 3JICKTPOIIPHUBOAAX.

- PEIEUHO-KOHTAKTOPHBIE anmapaTsl

2. CypaoBble 2JEKTPUYECKUE MAITHHbI

- CyAOBBIC ACUHXPOHHBIC MAIlIMHbI

3. OCHOBBI TEXHHYECKOM 3KCIUTyaTal[MM CYyIOBOIO 3JIEKTPOOOOpYIOBaHUSA U

CpeacTB aBTOMAaTHU3almn:

- OpI’aHI/IBaI_[I/IOHHaH CTPYKTYypa TEXHUYECKOM OKCILTyaTalu CyJ0BOI'O

AIEKTPOOOOPYT0BAHUS.

- MaTepI/IaHBI, IMPUMCHACMBIC IIPH 3KCINIYaTallUd 1 PCMOHTC CYJOBOI'O

AIEKTPOOOOPYTOBAHUS.

- BKCHHyaTaHI/I}I CYOOBBIX SJICKTPOOHCPICTUICCKUX CUCTCM
3HaHI/IH, IIOJIYUYCHHBIC IIpU HN3YUYCHHHN OUCHUIIIINHBI, 6y,ZIYT HCIIOJIb30BaHBI

O6Y‘—I&IOHII/IMI/IC51 B IpoHneccc AUIINIOMHOIO IIPOCKTUPOBAHMA,
HpaKTquCKOfI ACATCIIbHOCTHU MHXKCHCPA.

3. O0beM IMCHUIIMHBI B 3a4€THBIX eIMHUIIAX U BUAbI Y4e€OHbIX 3aHATHI
OO6m1ast TPyJI0EMKOCTh AUCHUILIMHBI COCTaBIsAeT 43.¢., 144 yac.

a TaK XC€ B

®opma o0yueHust

Ounas 3aounas
Bup yueoHoii padoTni Beero U3 HUX B Beero Y CINE

4acoB ceMechpe L 4acoB 5
OO0m1ast TpyA0€MKOCTh TUCIUTLIMHBI 144 144 144 144
KonrakTtHas  paGora  oOywamomuxes ¢ 52 52 20 20
npenojaBareyeM, BCEro
B Tom uncne:
Jlexun 26 26 10 10
[TpakTHUYecKue 3aHsITH 26 26 10 10
JlaGopaTopHbie paboThI - - - -
TpenaxxepHas MOATOTOBKA - - - -
CamocrosiTejibHasi padoTa, BCEro 92 92 120 120
B Tom unce:
Kypcogas pabota / mpoexT - - - -
PacuetHo-rpaduueckas pabora (3amanue) = - = -
KonTponbHas pabota - - - -
Komnoksuym - - - -
Pedepar - - - -
Jlpyrue BUIBI CAMOCTOSTEIBHON pabOThI 92 92 120 120
IIpomeskyTOUHAS aTTeCTALMS: 30 30 4 4
3auem c oyenkoi 30 30




4. Copep:xxkanue

AUCHUIIJINHBI,

CTPYKTYPHPOBAaHHOE

nmo TeMaM

(pa3aesiam) ¢ yka3aHHeM OTBEJEHHOI0 Ha HHUX KOJHMYECTBA aKaJeMUYeCKHUX
YacoB U BU/0B YUeOHBIX 3aHATHIA
4.1. Conep:kaHue JIEKIIMOHHBIX Pa31eJioB (TeM) IMCIUTIIHHbI

TpynoemkocTs B

HaumenoBanne
Ne Peammsyemnie Conep:xanue paszaena (TemMbl) Jacax no gopmam
pa3iena (TeMbI) | KoMueTeHuH u o
n/n KOMIETeHTHOCTH AUCIHUIIINHBI 00y ICHMS
AU CHMIITMHBI
OYHad 3a09Has
1. CocTaB U CTPyKTypa JUCLUIUINHBL.
Pexomennyemas nurepaTtypa. BBenenue B Kypc
Beenenne K-35 «MoieTupoBaHKe Cy0BOTO 2 0,5
3JIEKTPOOOOPYAOBAHUS U CPEICTB
aBToMarm3anum». [lpenmer u 3agaun Kypcea.
2. KoHCTpyKTHBHOE HCTIONTHEHUE, MOAEIH,
IapaMeTphl ¥ XapaKTEPUCTUKH IEKTPUIECKIX
MopenupoBanue P N p P P p
LieTel U 3JIeMEHTOB CYJI0BOTO
ANEKTPHUYECKUX
Hereii ¢ I1K-26 3JIeKTpoobopyI0BaHus. MoiennpoBaHue ) 05
IK-35 SJIEKTPUYECKUX LIETIEH C COCPEIOTOUCHHBIMU !
COCPeI0TOUCHHBIMU
HAPAMETPAMMA napameTpamu. CXeMbl 3aMeIIeHUS 2JIEMEHTOB
P PaMi. 3NEKTPUUYECKOH Ieny. XapaKTepUCTUKU Harpy30K
CYJIOBBIX 3JICKTPOIHEPIeTHUYECKUX CHCTEM.
. MonenupoBaHnue
3 ACIID Tokn 1 HaNPsHKEHUS B ATTMHHBIX JINHAAX.
INMEKTPUIECKUX M
Lertei ¢ [IK-26 YpaBHEHUs OTHOPOTHON IMHUH B OOIIIEM CITydae. 2 1
.. K-35 MonenupoBaHue OTpe3Ka JIUHUY Iepeady Kak
pacrnpenenéHHEIMU
PpacIIpeAeIeHHOTO YeTHIPEXIIOIIOCHHUKA.
nmapaMeTpamH.
4, MogennpoBaHue 1 aHAJIN3 PEKUMOB pabOTHI
MIPOCTEHIINX CXEM IEKTPHUUCCKHX LETICH.
BxozmHOE conpoTHBIIEHNE Harpy>KEHHOTO OTPe3Ka
Pexumbl paboThI 8 P Py P
[K-11 JmHuY nepepauu. IloayBonHoBbIE U
ANEKTPUIECKUX 2 1
Herteii I1K-26 YeTBEPTHBOJIHOBBIE TpaHCcopmMaTopsl. OTpe3ok
’ JIMHUM TIepeslauu Kak TpaHchopMarop ypoBHs
HarnpspkeHus. [IoHsITHe 0 BOTHOBBIX MaTpulax u
MaTpHUIIAX paccesHusl.
5. MoenupoBaHHe PEKUMOB CIOXKHBIX CXEM
asIeKTpuueckuX nernei. [lppumenenne teopun
rpadoB Ul MOJICIMPOBAHUS CXEM
IIEKTPUUECKUX LeTIel. AHAIN3 PeXXUMOB paboThI
CrnoxHble N
[K-11 IIEKTPUUECKHX LIETIeH ¢ TIOMOIIBIO BEKTOPHBIX
JNEKTPUUECKHE 2 1
Herm [K-26 JiarpaMM, IPOMYyCKHas CIIOCOOHOCTD I[ETIH,
' CXEMBbI 3aMEIICHNUS SITEKTPUIECKUX CETeH,
pactipeiesieHie NOTOKOB MOIIHOCTEHN B
panuagbHO-MaruCTPaIbHBIX CETAX U MPOCTEHIINX
3aMKHYTBIX CETSIX.
6. Martpuussie GOPMBI MOAETICH HIEKTPHIECKIX
YcraHOBUBIIMHCSA Lened U UX peXUMOB. ¥Y3JI0BblE YPaBHEHUS
pexuM [K-11 yCTaHOBHUBLIETOCS pexkuma. DopMbl JIMHEHHBIX 2 1
JNEKTPUIECKHUX I1K-26 YPaBHEHUH yCTaHOBUBLIETOCS PEXKUMaA U UX
LEenew. pemenue. Henunelinsle ypaBHeHUs
YCTaHOBHMBIIETOCS PEXKHMMA.
7. [Moaxonp! K penieHuro 3aa4 MOJISTMPOBAHMS
anekTpoobopynoBanus. KoMOMHUpPOBaHHBIH
TIOJIXOJ] K aHAJIM3Y MPOIIECCOB
OCHOBBI METO/I0B X0 ¥y Hpoxt
MK-11 IIEKTPOMEXaHUYECKOT0 IpeoOpa3oBaHus
MOJICTTMPOBaHHUS
I1K-26 SHEPTrHUU. Y paBHEHUS JIEKTPOMEXaHUIECKOTO 2 1
AIEKTPOOOOPYI0Ba
- mpeobpa3oBaHus SHeprun. Passurne
' MaTEMAaTHYECKUX MOJIENIEH DIIEKTPUIECKUX
MamyH. [IpuMeHeHe BBIYUCINTEIbHBIX MAIINH
JUIsL peLICHNUS 3324 SIEKTPOMEXaHHKH.
8. DNeKTPOMEXaHHIEC TIK-11 JnHaMHUuecKue MoJIeNd JBUraTeaci 2 1
KHE CUCTEMBI. I1K-26 UIEKTPOMEXaHNIECKUX cucTeM. O01me BOIpocs




n/n

HanmenoBanue
pa3nena (Tembl)
JUCIHHUTIMHBI

Peanusyemble
KOMINEeTeHIUH U
KOMIETeHTHOCTH

Conep:xanue pasaesa (TeMbl)
MHCIUTLTMHBI

TpynoemkocTh B
yacax no popmam
00yueHust

OYHasl 3a049Has

MaTeMaTH4ECKOT0 OIMCAHUs IPOLIECCOB
3JIEKTPOMEXaHNYECKOTO Pe0Opa3oBaHus

sHepruu. [IpeoOpa3oBaHms KOOPIMHATHBIX
CHCTEM B MOJIEIISIX DJICKTPUIECKUX MAIINH.

MopenupoBaHue
3JIEKTPOABUTaTENEH

[[BI/IFaTeJ'II/I IIOCTOSIHHOI'O TOKa
IOCJICAOBATCIIBHOTO BO36y)K[[eHI/IH. ,Z[BI/IFaTeJ'II/I
IIOCTOSIHHOI'O TOKa CMCIIaAHHOI'O BO36y)KHeHI/[$[.
ACI/IHXpOHHI)Ie JABHUIaTCIIN. CI/IHXpOHHLIe
JBUTaTCIIN.

IK-9
[K-11
[1K-26

10.

X IprOOpOB U

OCHOBC.

MopenupoBanue
TIOJTYTIPOBOTHIKOBEI

YCTPOICTB Ha UX

MoenupoBaHHe EKTPONPEOOPa30BATEIBHBIX
TTOJTYTIPOBOTHUKOBEIX AHOMIOB U TPAH3UCTOPOB.
CraTtuyeckasi BONbT-aMIIEpHAs XapaKTePUCTHKA
MTOTYTIPOBOTHUKOBOTO aAroa. JJnHaMudeckne
CBOWCTBA TOTYIIPOBOTHUKOBOTO JIHOIA.
JwHamudeckas Moaens nuoaa.MonenupoBaHue
TpaH3UCTOPOB. HenmHeltHast Moienb
TpaH3ucTOopa. MakcUMallbHO JOMyCTUMAs
HENPEPBIBHO pacCCUuBacMasd U UMITyJIbCHasA
MOIIIHOCTh TpaH3ucTopa. JuHaMudeckre Moaeu
OWITOJIIPHOTO TPAH3UCTOPA.

IK-9
IK-11
I1K-26

11.

MopenupoBanue
CHCTEM aBTOMATHUKHU

[IpuHIUIBEI MOAETUPOBAHUS peJIeHHO-
KOHTAKTOPHBIX CXEM aBTOMAaTHYECKOTO
ynpasieHus. MoJenupoBaHUs Pa30MKHYTHIX U
3aMKHYTBIX CHCTEM YIPaBICHUSA. AHAIIN3
PETYIATOPHBIX XapaKTEPUCTHUK M YCTOWINBOCTH
CHCTEM YIPABJICHHS.

IK-9
[IK-11
I1K-26

BCET'O:

26 10

4.2 TlpakTH4ecKHe 3aHATHUS

Ne | Nepasiema wnean o poporan
I /;1 JAUCIUILIH TemaTuka NpakTHYECKHUX 3aHATHII (CEMUHAPOB) o0byuennus
HbI OYHAaA 3a04YHas
1. 1 MeTo/ibl MOJETUPOBAHHS. 2 0,5
2 2 MonenmupoBaHHe MEKTPUISCKHUX [IENeH ¢ COCPEeIOTOUYCHHBIMH 2 05
' mapaMeTpamu. '
3 3 MonenmupoBaHHe NMEKTPUICCKHUX MENeH ¢ pactpeaeIéHHBIMA 2 1
) rnapameTpaMmu
4, 4 MoaenupoBaHue peXUMOB PabOTHI AIEKTPUIECKUX TETIei 2 1
5. 5 MojgenupoBaHUE PEKUMOB CIOKHBIX CXEM DIIEKTPUIECKUX CETEH. 2 1
6. 6 MopaenrpoBaHie YCTaHOBUBIIHMICS PEKUMOB JIEKTPUUECKHUX CETEH. 2 1
P y p P
7 7 MopaenupoBaHHe U aHAIN3 PEKUMOB PaOOTHI IPOCTEHIINX CXEM 2 1
) 3JIEKTPOOOOPYIOBAHUSI.
8. MoaennpoBaHue JIEKTPOMEXaHUYECKUX CUCTEM. 1
. MHAMHUYECKHE MOJICITH IBUTATENEH SJICKTPOMEXaHUIECKUX CHCTEM.
9 9 ) 2 1
10 10 MopennpoBaHue IEKTPONPE0Opa30BaTEIbHBIX MOTYIPOBOIHHKOBBIX 4 1
JMOA0B U TPAH3UCTOPOB.
11 11 Mopaenu cucteM AUCKPETHOrO YIPAaBIIEHUS, PA30MKHYTBIX M 3aMKHYTBIX 4 1
CHCTEM PEeryIHpOBaHMUSL.
BCET'O: 26 10




5. IlepeyeHb Y4eOHO-METOAUYECKOT0 OOecledYeHHs] CaAMOCTOSTEeILHOM
padoThI 00Yy4AKOIIMXCS MO JUCHUIJINHE

5.1. CamocTosiTesibHAsA padoTa

Ne Bun camocrosiTesibHOI padoThI HaumenoBanue padornl
n/n coAcpiKaHuE B Yacax
0u/3a04
1. CamocrosiTesnibHas HOATOTOBKA K MPAKTHYECKUM
Meroap! monenupoBanus.  8/10
3aHSTHSAM BO BHEYYEOHOE BpeMsi
2. CamocrosiTesnbHast HOATOTOBKA K MPAKTHYECKUM MopenupoBaHue EKTPUUECKHX LeTIeH ¢
3aHATHUSAM BO BHEY4IEeOHOE BpeMs COCpeIoTOUYeHHBIMH MapameTrpamu. 8/10
3. CamocTosiTenpHas HOATOTOBKA K MPAKTHYECKUM MopennpoBaHHUe MEKTPUUECKHX LETIEH ¢
3aHATHUSAM BO BHEY4IeOHOE BpeMs pacupenenéHHBIME mapameTpamu  8/10
4, CamocTosiTenpHas HOATOTOBKA K MPAKTHYECKUM MopenupoBaHUe PEXUMOB PaOOTEI
3aHATHSAM BO BHEY4IeOHOE BpeMs anekTpudeckux mnermeit 8/10
5. CamocTosiTenpHas HOATOTOBKA K MPAKTHYECKUM MopenupoBaHUE PEKUMOB CIIOKHBIX CXEM
3aHATHSAM BO BHEYUIEOHOE BpeMs anekTpuueckux cereil. 8/10
0. CamocTosiTenpHas HOATOTOBKA K MPAKTHYECKUM MopennpoBaHUE yCTAaHOBHUBIIHMICS PEXUMOB
3aHATHUSAM BO BHEYYEOHOE BpeMs aneKkTpudeckux cereit. 8/10
7. MopennpoBaHUE U aHAN3 PEKIMOB PaOOTHI
CamocTosiTenpHas HOATOTOBKA K MPAKTHYECKUM .
MPOCTEHIINX CXEM AIIEKTPOOOOPYIOBAHUSL.
3aHSATHSAM BO BHEYYEOHOE BpeMs 8/12
8. CamocrosiTesnbHas NOATOTOBKA K MPAKTUYECKUM MopenupoBaHue IIEKTPOMEXAHUIECKIX
3aHATHUSIM BO BHEY4YeOHOE BpeMs cucrem. 8/12
0. CamocrosiTesnbHas HOATOTOBKA K MPAKTUYECKUM JluHamMHu4eckue MOJIeTH ABHUTaTelNeit
3aHSTHSIM BO BHEYy4eOHOE BpeMsi 9IICKTPOMEXaHUUECKUX cucTteM. 8/12
10. MoenupoBaHue 3ICKTPONPEOOPa30BATEIBHBIX
CamocrosiTesnbHas HOATOTOBKA K MPAKTUYECKUM
MOJYTIPOBOJHUKOBBIX JIMOJIOB M TPAH3HCTOPOB.
3aHSATHSAM BO BHEYYEOHOE BpeMsi
10/12
11. Mopnenu cucteM IUCKPETHOTO YIPaBJIECHUs,
CamocrosiTesnbHast HOATOTOBKA K MPAKTHYECKUM
Pa30MKHYTBIX M 3aMKHYTBIX CHCTEM
3aHATHSAM BO BHEYUYEOHOE BpeMst
perynmupoBanms. 10/12
5.2. Y4eOHO-MeTOAMYECKOE O0ecleUyeHHe CAMOCTOATEIbHOM padoThl
Ne
w/n HaunmenoBanue paGorsl, ee BHI Buixoanbie 1aHHbIE ABTOp (BI)
1. MeTo 16l MOICITUPOBAHMUSL.
2 MonenupoBaHne IEKTPUIECKUX LeTel ¢
' COCPEIOTOUYCHHBIMH NTApaMeTPaMH.
3 MonenupoBaHne IEKTPUIECKUX LeTel ¢
' pacnpesenéHHbBIMU TapaMeTpamMHu
MonennpoBaHue pexMOB PadOTHI AIEKTPUUECKUX
4, - p p p ™ MopenmupoBanue
Hernei
MonennpoBaHue pexHMOB CIIOKHBIX CXEM DJICKTPOTEXHITICCKHX
5. p PEX ycrpoiicts B MATLAB, N.B. YepHbix
JNEKTPUUECKHX CETEH. )
M = SimPowerSystems u
OJICTMPOBAHNE YCTAaHOBUBILHUICS PEXKUMOB S
6. ACTHD yera p Simulink
AIIEKTPHUUYECKUX CETeil.
7 MonenupoBaHue U aHAIN3 PEKUMOB PaOOTHI
' MPOCTEUIINX CXEM DIIEKTPOOOOPYIOBAHHUSL.
8. Mo/iesMpoBaHue MIEKTPOMEXAHUIECKUX CHCTEM.
9 JluHamMu4eckue MOJIeNH ABUraTelnei
) AIIEKTPOMEXAHUIECKUX CUCTEM.
10 MonenupoBaHue IEKTPOIIpeoOpazoBaTeNbHBIX Kommbroreproe
" | MOIYNpPOBOJHHUKOBBIX JAMOJIOB M TPAH3UCTOPOB. MO/IETTMPOBaHNE
yrp P P I ;[ . pB HIKOBBIX C.I'. 'epman-T"ankun
Mo/iesnu CUCTeM JIMCKPETHOTO YIpaBIIeHHUS, OTyNPOBOZHUKO
11. cucTeMm

Pa3OMKHYTBIX Y 3aMKHYTBIX CUCTEM PETYyJIMPOBAHUA.

6. @oHA OLEHOYHBIX CpPEeICTB /Jisi TPOBeJAeHUS] TPOMEKYTOUHOI
aTTecTANMUOOYYAIOIIMXCSl MO0 JAUCHMIUVIMHE TPHUBEACH
IPUIIO’KEHUU K pabouelt mporpamme.

00s3aTeIbHOM




7. llepeyeHb OCHOBHOW M [ONOJIHUTEJIBHON Y4eOHO# JMTepaTyphl,
He00XO0UMOIi VIS 0CBOCHUS I CHMILJIMHBI

Hassanue

ABTOp Bun n3nanus

MecTo u3ganus,

(y4eOHuK, HM3J1aTeILCTBO, IO
yaeOHoe W3JIaHUs, KOJ-BO
nocobue) CTpaHMII

OcHoBHas JuTepaTypa

LTspice: koMIIbIOTEpHOE

- CI16:BXB-ITerepOypr,

MOZICTMPOBAHNE SICKTPOHHBIX | B 6w B.SI. vuaebnoe | 5410 391 c. ISBN 978-
cxeMm: [pakTuueckoe rmocooue 5-9775-0543-7
PYKOBOJACTBO

MATLAB R2007/2008/2009 VYuebHoe )

JUISL palMOMH>KEHEPOB Hpsikonos B. I1. nocodue - M.: IMK Ilpece,

[DneKTpOHHBIH pecypc]

2010. - 976 c.: ni.

JlonoJIHUTeIbHAS JTUTEpaTypa

Arduino u Raspberry Pi
Bpoekrax Internet of Things

ITetuu B.A.

(http://znanium.com)

YuebHoe
rmocoodue

- CI16:bXB-
[TetepOypr, 2016. -
320 c.

8. Ilepeuenn pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANIUMOHHON CeTH
«/HTEpHET», pEKOMEHYEMBbIX JJIS 0CBOECHHUS TN CIUILIMHBI

Ne HaunmenoBaHnue HH(POPMALMOHHOI'O .
Ccblika Ha MHGOPMAaIMOHHBIN pecypc
n/n pecypca
DNeKTPOHHO-OMOIMOTeYHAS .
1. P . http://znanium.com
cucrema Znanium

9. IlepeyeHb HHMOPMALMOHHBIX TEXHOJIOIMH, HCHOJb3yeMBIX INPH
OCYLIECTBJICHMH 00pa30BaTe/JIbHOI0 MNpoLecca M0 AMCUHMILUIMHE, BKJIIOYas
NepeYyeHb MPOrpaMMHOro odecredeHussi U HHGPOPMALMOHHO-CIIPABOYHBIX

CHUCTEM
Hasznayenue Tun nmponykra
No HanmenoBanue (6a3bl 1 OaHKM JTAaHHBIX, (monHAast TMIEH3NOHHAS
0 /IT MH(GOPMALIMOHHOHN TEXHOJIIOTUU | TECTUPYIOIIKE POTPAMMBI, Bepcus, yueOHast
/IporpaMMHOI0 MPOJIYKTa MIPaKTUKYM, JIEJIOBbIE UTPHI U | BEpCUSs, IEMOBEPCUS U
T.J.) T.11.)
1. | OnepanmonHas cuctema OrnepanmonHas cucreMa [Tonnas nuueH3nOHHASA
Microsoft Windows 7 Bepcus
2. | MS Office 2010 (Word, Excel, OdwucHsrii maker [TonHast TMIIEH3NOHHAS

PowerPoint)

IPUJIOKEHU N

BEpCHs

10. Onucanue MarepuUaIbLHO-TEXHHUYECKON 0a3bl,

HEO0XOaAuMOM IJIA

OCYILIECTBJIEHHS1 00pa30BaTeJbLHOI0 Mpolecca no JMCUMILVINHE

No
/i HaumenoBanmue IlepeyeHb OCHOBHOIO 000PY10BaAHMS
JlaGopatopus
1 ABTOMAaTU3UPOBAHHOTO Crenn yauepcanbHbiid 90 1-CK (2 mr)
’ 3JIEKTPONPUBOJA U Crenn yauepcanbhbiid 11 1-CK (1mr)
nuarHoctupoBanust ADI]
2 Jlexunonnas ayauropus 28 mocanouHeIX MecT
) ! YAHTOP VYdebHas 1ocka
KomnbroTepHslii kiacc ass
3. caMono,uro};OBm . 8 KOMIIbIOTEPU3VMPOBAHHBIX pabo4nx MecT



http://znanium.com/
http://znanium.com/

11. Meroguyeckne YyKa3aHM [JIA OOy4alOIIUXCHd IO OCBOCHHUIO

TACHUILIAHEI

Jlis u3y4yeHu JUCUMILTMHBI IPEAYCMOTPEHBI caeaytonie (opMbl Opranu3alii yaeOHOTro
mporecca:  JIGKIUU, MPAKTUYEeCKWE  3aHATHS, CaMOCTOSITENIbHAas pabdoTa  CTY/ACHTOB,
WHAUBUAYalIbHbIE U IPYIIIOBbIE KOHCYJIbTALIUU.

Jlyis akTUBU3auK paboOThI CTYACHTOB HA Kadeape NMEeTCs KOMITbIOTEPHBIN J1a00paTopHO-
npakTuyeckuii komrieke u3 8 I1K.

B »TOoM mpakTuKyme CTyIEHT B MHTEPAKTUBHOM PEXKUME MOXKET H3MEHSTh MapaMeTphbl
CUCTEMBI U U3y4yaTh UX JACHCTBHUE HA CUCTEMY.

TexH0JI0rMM HHTEPAKTUBHOI0 00yYeHHUs NPHU pa3HbIX (hopMax 3aHATHI B Yacax

MeToabl 1 popMbI Jlekunu (4ac) l:)‘;%’;:::l(e::;e (228 ](3:;;)
IT-memoow - - - -
Paboma 6 komanoe (uz 2 uen) - - - -
Hccnedosamenvckuti memoo - 10 - 10
Hmoeo unmepaxmuenvix 3aHsamuil - 10 - 10

Pabouas mporpamma JUCIMIUIMHBI COCTaBlieHAa ¢ yueToMm TpebOoBanuit denepaibHOro
['ocynapcTBeHHOro 00pa30BaTEIBHOrO CTaHAApPTa BHICIIErO IMPO(ECCHOHATBHOTO 00pa30BaHUs
(®I'OC BIIO) Tperbero mokojeHHs Mo crenuaabHocTH 26.05.07 DkcruryaTanus CyI0BOTO
AJIEKTPOOOOPYIOBAHMS U CPEJICTB aBTOMATHUKH.

CocCTaBUTEND: /E.B. ITomnos/

PabGouas nmporpamma paccMOoTpeHa Ha 3acejaHuu Kadeapbl
Dnekmpoobdopydosanusau yreepxaeHa [Iporoxomom Nell ot «31» aBrycra 2017 1.

3aB. xadenpoii:

Hexan CM®

/J1.d. Moxkepos/

SAxynuukos B.B.



®enepajibHOE ATEHTCTBO MOPCKOI0 U PEYHOI0 TPAHCIIOPTA
PI'BOY BO «I'YMP® nmenu agmupaia C.O. Makaposa»

MockoBckasi rocyapcTBeHHasi aKka/ieMusi BOAHOI0 TPAHCHOPTa - Gpuanas
®egepanabHOro rocyAapcTBEHHOI0 OI0IKeTHOr0 00pa30BaTe/IbHOI0 YUpesKIeHHUs BbICIIero
o0pa3oBaHus
«I'ocynapcTBeHHbIN YHHBEPCHTET MOPCKOIo U pe4Horo ¢guora umenu aamupaia C.O.
MaxkapoBa»

(MI'ABT - ¢pnaman ®I'bOY BO «I'YMP® umenn agmupana C.0O. MakapoBay)

OakynpTeT CynoMexaHn4yecKui
Kadenpa DaexkrpoodopyroBanus

®OH/J ONEHOYHbLIX CPEIACTB

TUCHUIUIUHBL «MoeJIupoBaHue CyI0BOT0 3JIeKTPOOOOPYI0BAHUS U CPEICTB

aBpToMaTu3anunm»

CrnenuaibHOCTh 26.05.07 «OkcmuryaTanus cy10BOro
DJIEKTPOOOOPYIOBAHUS U CPEJICTB
ABTOMATHKID)

YpoBeHb BbICIIETO 00pa30BaHUs CHEIUAIUTET

®dopma oOydeHus O4Has / 3a04Has

MockBa
2017



1. IlepeyeHs MIaHUPYeMBbIX Pe3yJdbTATOB O0Oy4YeHHUS] MO IMCHUIJIMHE
"MoaeaupoBaHue CYJAOBOr0 3JIEKTPOOOOPYIAOBAHMS’, COOTHECEHHBIX C
IUVIAHUPYEMbIMHM Pe3yJIbTATAMHM OCBOEHHSI 00pa30BaTeJIbHOW MNPOrpaMMbl

26.05.07 Dxcrmyartaius CyJJOBOr0 3JIEKTPOOOOPYAOBaHUS U CPEJICTB aBTOMATUKH.

Kox Pesynbrarel ocsoenuss OIIOIT IlnanupyemMble pe3y/ibTaThbl OCBOCHUS
KoMmeTeHuuu | (coxep:kaHue KOMIIETECHIIUH) AUCHMILINHBI
3HaTh:COBPEMEHHbBIE METOIbI U CPEICTBA
MOJICIIMPOBAHUS SIEKTPOOOOPYIOBAHUS U
YCTPOMCTB aBTOMATUKHU
CHOCOOHOCTBIO U TOTOBHOCTBIO
YMmeTh: pazpabaTbiBaTh U MPOBOIUTH
OCYIIECTBISTH BEIOOD
BBIYUCIIUTENbHBIC SKCTIEPUMEHTHI,
ANEKTPOOOOPYIOBAHUS U
aHAJIM3UPOBATh U OOBACHATH MOTyYCHHbBIE
[1K-9 AJIEMEHTOB CUCTEM
JTAaHHBIE U Pe3yNIbTaThl U J]aBaTh
aBTOMATHUKH JIJIsl 3aMEHBI B
MPEIJIOKEHUS TI0 COBEPUICHCTBOBAHUIO
nporecce dKCIUTyaTaluu
CYZIOBOTO 3JIEKTPOOOOPYAOBAHUS U CPEACTB
CyIOBOTO 000PYIOBaHHUS
aBTOMATUKH
BrnaneTs: MeToaMu MpOEKTUPOBAHHS
CYJIOBOTO 3JIEKTPO0OOPYAOBAHUS
CTIIOCOOHOCTBIO OCYIIECTBIATh | 3HATH: PEKUMBI PAOOTHI DIIEKTPHUECKIX
TeXHUYECKOoe HAOIIOJICHHE 32 | IIeTei.
0e30macHoOi SKCILTyaTanuei YMeTh: aHAIM3UPOBATh PEKUMBI PAOOTHI
CYZIOBOTO AIEKTPUYECKUX LIETIeH C MOMOIIBIO
K-11 AJIEKTPOOOOPYIOBAHUS U BEKTOPHBIX JTHarpaMM
CPEICTB aBTOMATHUKH,
MIPOBE/ICHUS IKCIIEPTH3, .
Brnaners: MaTpuuHbIMH (popMamMu Mojenen
cepTH(UKALMU CYAOBOTO .
DIIEKTPHUYECKUX TeTIeH
AIEKTPOOOOPYIOBAHUS 1
CpEeACTB aBTOMATHKH U yCIYT
CIIOCOOHOCTBIO M TOTOBHOCTBIO | 3HATh: OCHOBBI METOJIOB MOJEIMPOBAHUS
3¢ HEKTUBHO UCTIOIB30BATh 3JIEKTPOOOOPYIOBAHUS
MaTepHalbl, YMeTh: MPUMEHSTh BHIYHACIUTEIEHBIC
TK-26 3JIEKTPOO0OOPYI0BAHHE, MaIlMHBI JJIS pelIeHus 3a/1a4
COOTBETCTBYIOIIHNE AITOPUTMBI | SJIEKTPOMEXaHUKH
U TIPOTPaMMBI U1l PacYeTOB Brnaners: KOMOMHUPOBAHHBIM MOAXOJIOM K
1IapaMETPOB TEXHOJIOTUYECKUX | aHAIHM3Y MPOIIECCOB AIEKTPOMEXaHUIECKOTO
IIPOIIECCOB peoOpa30BaHuUs SHEPTUU
3HaTh: KOHCTPYKTHUBHOE HCITOJTHEHHE,
criocoOeH TepeaaBaTh 3HAHUS
MO/IEJH, TAPAMETPhI U XapaKTEePUCTUKH
M0 JUCHUTUTMHAM .
AIIEKTPHUYECKUX TETIeH U 2JIEMEHTOB
PO eCCUOHATBHBIX ITUKIIOB B
CYJIOBOT'O 3JIEKTPOOOOPYAOBAHUS
00pa3oBaTeNbHBIX
I1K-35 YMeTh: paznnyaTh XapaKTepUCTUKU
YUPESKACHUSIX CPETHETO
Harpy30K CYZOBBIX 3JIEKTPOIHEPreTHYECKHX
npodeccCHOHATBEHOTO U
CHCTEM
BBICIIIETO MTPO(dhecCHOHAIbHOTO
BrnaneTs: MeTogaMu MOJIEITUPOBAHUS
o0Opa3oBaHUs .
AIIEKTPUUYECKUX IeTen




2. IMacnmoprt

(onna

OLCHOYHBbIX

MPOMEKYTOYHOM aTTEeCTAIMU 00yUAOIIMXCS

CpeacTs A MpPOBEACHUA

TeKyllen Hu

Kon
No Kontpommpyemsie pasnesnsl (TeMbl) KOHTPOJIUPYEMOI HaumenoBanue
/1 JUCIUTUTUHBI KOMIIETEHIIMHT OLICHOYHOI'O CPEJICTBA
(wm ee yacTh)
1 MogenupoBaHue IIEKTPUYECKHUX LETeH 331 (IIK- YcTHBIN ompoc,
OCHOBBI METO/I0B MOZICTTHPOBAHUS 9,11,26,35) TECTUPOBAHNUE, YCTHBIN
PIICKTPOO0Opy OB B31 (IIK- 3a4eT C OLICHKOU
MOIICIII/IpOBaHI/Ie CHCTEM aBTOMAaTHKH
9,11,26,35)
2 MonenupoBaHue 3JIEKTPOJABUraTENen 331 (IIK- YeTHbIH ompoc,
SHCKTPOMexaHI/ILIeCKI/Ie CHCTCMbI 9111,26135) TeCTI/IpOBaHI/Ie, YCTHbe/i
B31 (IIK- 3a4€eT C OLICHKOU
9,11,26,35)
3. Kpurepum oueHuBaHuHsl pe3yJbTaTa oOOy4YeHHS] MO JMCHUIUIMHE H MIKaJa
OlleHUBAHUS
p Kputepun ornieHuBanHusI pe3ysibTaTta 00ydeHUs 110
e3yIbTar JUCITUILIMHE U IIKaJla OLIGHUBAHUS MO TUCIUILINHE Iponeypa
O6yquHﬂ 1o 2 3 4 ‘ 5 OLICHUBaHUs
JTUCIUTITNHE
He 3a4YTeHO 3a4TeHO
331 (TIK-9) OrcyrctBue | Henonnble Chopmuposa | ChopmupoBa | 3auem
3nampTeopeTuyec | 3HaAHUM MIPE/CTABJICH | HHBIE, HO HHBIE
KHE OCHOBBI W us 00 | comeprkalye | cucTeMaTudec
AIIEKTPOTEXHUKU U | (hparMeHTap | OCHOBaX OT/IeJIbHBIE KHue
METO/IbI HbIE AIIEKTPOTEXH | MPOOETBI MPEICTABICHU
MOCTPOCHUS IpEeJCTaBle | UKU U | IpeICTaBIeH | 510
MoAeNen st HUs 00 MeTojAax moc- | us oo TEOPETUYECKH
MPOTHO3UPOBAHUS | AJITOPUTMAX | TPOSHUS TEOPETUYECK | X OCHOBAaX
CBOICTBa 00BEKTA | yIpaBieHUs | MOAenei MX OCHOBAX 3JIEKTPOTEXHU
KH ¥ METOJIax
IIOCTPOEHHUS
MOJEJIeN
V31 (IIK-9) OrcyrcTBue | B nemom B nenom CdopmupoBa | 3auem
Ymemso YMEHUU WU | yIOBJIETBOPH | yIOBJIETBOPH | HHBIC YMEHUS
pa3pabateiBaTh U | (hparMeHTap | TeNbHBIC, HO | TEJIbHBIC, HO | IPUMEHSTH
MIPOBOJIUTH HbIC YMCHHUSI | HE coJiepikaliee | MeTOJbl
BBIYUCIIUTENIbHBIE | O CHUCTEMAaTU3MU | OT/AEJIbHbIE MIPUMEHEHUU
IKCIIEPUMEHTHI, MPUMEHEHU | POBAHHBIC poOebI MIOCTPOCHHUS
aHAJIU3UPOBATh U | U METOJIbI yMEHUs yMEHUs Mozenen
OOBSACHATH MOCTPOCHUS | peau3aluu | IPUMEHEHUS
MOJIyYEHHBIE Moenen METO/I0B METOJI0B
JTAaHHBIE " MOCTPOCHHUS | MIOCTPOCHHUSI
pe3ynbTaThl u Moenen MoJiesen
JaBaTh
NpEeAJIOKEHUST  TI0
COBEpIICHCTBOBAH
UI0 CYZOBOI'O
3JIEKTPOOOOPYAOBa
HUSA ©  CPEJIICTB




Kpurepuu oniennBanust pe3ynprata 00yueHus 1o

PesynbTar
JTUCITUTUIMHE U IIKaJIa OLIGHUBAHUS 10 TUCITUTLINHE Tponeypa
06yquHﬂ 1o 2 3 ‘ 4 ‘ 5 OILICHUBaHUS
TUCIUTLTAHE

He 3a4YTeHO 3a4TeHO
ABTOMATHKH
B31 (TIK-9) OtcyrctBue | Hemomnbie Cdhopmuposa | ChopmupoBa | 3auem
Bnaoemo 3HAHUM WIK | IPEICTaBJIEH | HHbIE, HO HHbIC
METOaMHU ¢dparmenTap | us 06 CoJIepiKalllie | CUCTEMATHUYEC
MPOEKTUPOBAHUS HBIE nH(pOpPMaLIMO | OTIENIbHbBIE KHe
CyJI0BOT'O IPEJICTaBlI€ | HHBIX pooebl IIpE/ICTaBICHU
3EeKTpooOOopyIoBa | HUS TEXHOJIOTUSIX | IIPEJCTaBieH | s 00
HUS METOIaMHU ux us 00 KOMITBIOTEPH

MPOTHO3UPO | peaih3aliK | KOMIBIOTEPH | bIX METOJaX

BaHUS U BIX METOJAX | IPOrHO3HPOBA

uH(popManu MPOTHO3UPOB | HUS

OHHBIMU aHUs

TEXHOJIOTHS

MU UX

peanuzanuu
333 (IIK-11) OrcyrcTtBue | B enom B nenom CdopmupoBa | 3auem
3nambpexumbl YMEHHH WU | YIOBIETBOPU | YAOBIETBOPH | HHBIC YMEHHS
paboThI dbparmMeHTap | TeJIbHbBIC, HO | TEJIbHBIC, HO | U 3HAHUS
ANEKTPUUECKUX HbIC YMEHHUS | HE coJiepikaliee | COBPEMEHHBIX
LEIEeH. 0 CHUCTEMAaTU3U | OT/AEIIbHbIC 0a3a 1aHHBIX

COBPEMEHH | pOBaHHbIE poOeIbl 0 u criocobax

BIX 0a3ax 3HAHHUA O O COBPEMEHHBI | M3BJICUCHUS

JTaHHBIX U COBpEMEHHBI | X 0a3 JaHHBIX | HHGOpPMAIUU

crocobax x 0azax U ciocobax

U3BIICYCHHS] | TAHHBIX U U3BIICYCHUS

uHpopmaru | cnocodax uHpopmaruu

u W3BIICYCHUS

uH(popManun

B33 (TIK-11) OrcyrcTBue | B nemom B nenom CdopmupoBa | 3auem
Bnaoemsw BIIQJICHUS YIOBIIETBOPH | YAOBIIETBOPU | HHBIE YMEHUS
MaTPUYHBIMU WIH TeNbHBIC, HO | TEJNbHBIE, HO | IPUMEHSTH
dbopmamu mojieneit | pparMeHTap | He cojiepKaIiee | METOJIbI
AIIEKTPUIECKUX HBIC CUCTEMATHU3H | OTJENIbHbIE W3BJICUCHUS
nemnen BIIQJICHUS pOBaHHBIE po0OeIIbI nHpopmanuu

METOIaMHI BIIQJICHUS BIIa/ICHUs/ u3 6a3

W3BJICUCHUS | METOJIaMU MPUMCHCHUS | JaHHBIX

uH(pOpMalld | U3BJICUCHUS | METOJIaMHU

u u3 6a3 uHpopMaIuK | U3BJICUYCHHS

JTAHHBIX n3 0a3 uH(popManuu

JaHHBIX nu3 0a3
JAHHBIX

V33 (IIK-11) OrcyrctBue | B nenom B nenom CdopmupoBa | 3auem
Ymems BJIQJICHUS VIOBJIETBOPH | YIOBJIETBOPH | HHBIC YMEHUS
aHaJIM3UPOBATH WIN TEJBHBIE, HO | TEJIBHBIE, HO | IPUMEHATH
PEIKUMBI PabOTHI ¢parmenTap | He conepxaniee | 06a3bl JaHHBIX
SJICKTPUICCKHUX HEBIC CHCTEMAaTU3U | OTACIbHEIC JIJTSI TIOMCKA
LIeTICH C MOMOIIBIO | prafeHus pOBaHHbIE pooebI uH(popMaIu
BCKTOPHBIX crocoba BIAJICHUS BJIAEHUS/ o




Kpurepuu oniennBanust pe3ynprata 00yueHus 1o

PesynbTar
JUCHMIUIMHE M [IKAJIa OUEHUBAHUS IO AUCHUILINHE Ipoueaypa
06yquHﬂ 1o 2 3 ‘ 4 5 OILICHUBaHUS
TUCLIUTUTAHE
He 324TeHO 3a4YTEeHO
Juarpamm NPUMEHEHU | WU NPUMEHEHUS | HKCIUTyaTalus
s 6a3 npuMeHeHHus | 0a3 JaHHBIX | CyJOBOTO
JTaHHBIX 15 | 6a3 NaHHBIX | [T IOMCKa 3NEeKTPooOOpy
MIOUCKa JUTS TIOUCKA uHpOpMaLlUK | TOBaHUA U
uHpopmany | mHGOpPMAIUU | TIO CpelcTB
U 110 o OKCIUTyaTalyl | aBTOMATHKH
9KCILTyaTal | OKCIUIyaTalld | U CyJIOBOTO
us U CyJIOBOTO AIIEKTPOOOOP
CyJIOBOTO AIIEKTPOOOOp | YAOBAaHUS U
AIIEKTPOO0O | YIIOBAaHHUA U | CPENICTB
pPYIOBaHHS | CPEACTB aBTOMAaTUKH
U CPEJICTB ABTOMATHKH
ABTOMATHUKH
B33 (IIK-26) OtcyrcTBue | B nenom B nenom CdopmupoBa | 3auem
Baaners BJIAJICHUS VIOBJIETBOPH | YIOBJIETBOPHU | HHBIC YMEHUS
KOMOWHUPOBAHHBI | WIJIH TEJNbHBIC, HO | TEJbHBIC, HO | BIAJIETh
M TIOJIXOJIOM K ¢dbparmenTap | He coJiepkaiiee | METoJaMu
aHaAIU3y HBIC CHCTEMAaTH3H | OTIEJbHEIC U3BJICUCHHSI
MIPOLIECCOB BJIQJICHUS pOBaHHbIE poOeb uHbOopMaIuu
AIIEKTPOMEXAHUYEC | METOAAMHU BJIAJICHHUS BJIaJICHMSI/ u3 6a3
KOTO U3BIICUCHUS | UITU NPUMEHEHUS | JaHHBIX
npeoOpa3oBaHuUs uHpOpMaNK | MPUMEHEHHUS | METOJIOB
SHEpPIruu u u3 0a3 METO/I0B U3BIICUCHUS
JTAHHBIX u3BIIeUeHUS | MHOpMAIHH
uHpopmanuu | u3 6a3
u3 6a3 JTAHHBIX
JTAHHBIX
331 (IIK-26) OrtcyrctBue | Hemonnbie Cdopmupona | Chopmuposa | 3auem
3nampOCHOBBI 3HaHU NpEeCTaBIeH | HHbIE, HO HHbIE
METO/IOB 120011 ust 00 | comepkame | cUCTeMaTH4ec
MOJICJIUPOBAHUS (dparmeHTap | OCHOBax OTJEJIbHBIE Kue
AIIEKTPOOOOpYyI0Ba | HbIE AIIEKTPOTEXH | MPOOEIBI MIpe/ICTaBICHU
HUS IpeJCTaBie | UKH U | Ipe/CTaBlIeH | 51 0
HUA 00 METO/ax IMoc- | us 00 TEOPETUYECKHU
QITOPUTMAX | TPOSHHS TEOPETUYECK | X OCHOBax
yIIpaBJICHUS | MOJEIeH UX OCHOBax AIIEKTPOTEXHU
KM U METO/1ax
MTOCTPOCHHS
Mojeen
V31 (TIK-26) OtcyrcTBue | B nenom B nenom CdopmupoBa | 3auem
Ymemo YMEHUH WU | YIOBJIETBOPH | YAOBJIETBOPU | HHbIE YMEHUS
PUMEHSTh ¢dparmMeHTap | TeIbHBIC, HO | TENbHBIC, HO | IPUMEHSTH
BBIYUCIUTENbHBIC | HbIE YMEHHS | HE coJiepxalee | METOJIbl
MAIIHBI JIJIs 0 CHCTEMAaTH3H | OTHENbHEIC MPUMEHEHUN
peleHus 3aaa4 NPUMEHEHH | POBaHHBIE pooebI MOCTPOCHHUS
JIEKTPOMEXAHUKH | U METObI YMEHHUSI YMEHHUSI Moenei
MOCTPOCHMS | peaji3aliil | IPUMEHEHUs
MoJeen METOJIOB METOJIOB




Kpurepuu oniennBanust pe3ynprata 00yueHus 1o

PesynbTar
JTUCITUTUIMHE U IIKaJIa OLIGHUBAHUS 10 TUCITUTLINHE Ipoueaypa
06yquHﬂ 1o 2 3 4 5 OLIEHUBAHUS
TUCIUTLTAHE
He 32aYTEeHO 3a4TEHO
MOCTPOCHUS | IOCTPOCHUS
MozeIIen MoOJeIIen
B33 (TIK-35) OrcyrctBue | B nemom B nemom CdopmupoBa | 3auem
Baaners BJIAJICHUS VIIOBJICTBOPH | YIOBJICTBOPH | HHBIC YMCHHUS
MeTOoaMH1 WIH TeNbHbIC, HO | TEJIbHBIE, HO | BJIAJETh
MOJICIIMPOBAHUS ¢parmenTap | He coJepxaiiee | METoJIaMH
ANEKTPUUECKUX HBIE CUCTEMAaTHU3M | OTJEJIbHbIE U3BIICYCHHUS
uenemn BJIa/ICHUS pOBaHHbIE pooeBI uH(pOopMaIU
METONaMU BJIAJICHUS BJIancHU/ n3 0a3
W3BIICUCHHS | WU MPUMCHCHUS | JaAHHBIX
uH(poOpMall | MPUMEHEHHUS | METOJIOB
u u3 0a3 METO/I0B W3BIICUCHUS
TAHHBIX u3BJIeYCHHsT | HHPOpMAIUU
uHpopmauuu | u3 6a3
n3 6a3 TAHHBIX
JAHHBIX
331 (TIK-35) OrcyrctBue | Henonnble ChopmupoBa | ChopmupoBa | 3auem
3HambKOHCTPYKTH | 3HAHUI MIPEJICTABJICH | HHBIC, HO HHBIC
BHOE HCIIOJIHEHUE, | WIH us 00 | comeprkalue | cucTeMaTHuec
MOJIEIH, ¢dparmenTap | OcCHOBax OTJICTbHBIC KHe
napaMmeTpsbl U HBIE AIIEKTPOTEXH | MPOOEIBI pe/ICTaBICHH
XapaKTePUCTUKU MPEJICTaBIC | UKU U | Ipe/ICTaBlIeH | 51 0
AIIEKTPUIECKUX HUs 00 MeToJlaX Moc- | usi 00 TEOPETUYECKU
nenei u QITOPUTMAaX | TPOCHHS TEOPETUYECK | X OCHOBAaxX
HIIEMEHTOB yhpaBiIeHUs | MoJenen UX OCHOBax ANEKTPOTEXHU
CYZOBOTO KH 1 METOJIaX
3IIEKTPO0OOpyI0Ba MOCTPOCHUS
HUS MOJEJIeN
V31 (IIK-35) OrcyrcTBue | B nemom B nenom CdopmupoBa | 3auem
Ymems paznuuare | yMeHUH WIK | YIOBJIETBOPU | YAOBJIETBOPH | HHBIE YMEHHMS
XapaKTePUCTUKU ¢dbparmeHTap | TelabHBIC, HO | TEJNbHBIE, HO | IPUMEHSTH
HArpy30K CYZOBBIX | HbIC yMCHHS | HE coJiepKaiiee | METOJIBI
AIIEKTPOIHEPTeTHY | O CUCTEMATHU3H | OTJENIbHbIE MIPUMEHEHUH
€CKUX CHCTEM MIPUMCHECHN | pOBaHHBIC POOEITBI MTOCTPOCHHUS
U METOIBI YMEHHUS YMEHHUSI Moenei
MIOCTPOCHHUS | peaM3aliil | IPUMCHCHHUS
Mozeen METOJI0B METOJI0B
MOCTPOCHHS | IOCTPOSHHUS
Mozelen MoeIIen




4. ®OHJT OIIEHOYHBIX CPEJCTB JUIS TEKYIIETO KOHTPOJIS

1. Bua xoHTpoOJA: YCTHBIN onpoc
Pazgen 1. MeToabl pacyera JHHEHHBIX 1eNeid MOCTOSTHHOTO ¥ MePEMEHHOr0 TOKAa
1. IToHsITHE IEKTPUYECKON LIETIN.
. AKTUBHBIE 3JIEMEHTHI AJIEKTPUUECKON LEITH.
. IlaccuBHBIE IEMEHTHI 3JIEKTPUUECKOM LIETH.
. Tonosiornueckuil aHanu3 IEKTPUUECKON LIETIH.
. IlonsaTHE BETBY, y3I1a, KOHTYpA.
. [locnenoBarenbHOE U NapaieIbHOE COCTUHEHUE MTACCUBHBIX 3JIEMEHTOB.
. 3akoH OMa 1J1s yyacTKa Lenu.
. 3akoH OMa JJ1s1 3aMKHYTOM LIETH.
. 3a1aum pacyera IEKTPUUYECKUX LieeH.
10. Iepssiii 3akon Kupxroda ams niene mocTOSHHOTO TOKA.
11. Bropoii 3akon Kupxroda mis nenei nocTosSHHOTO TOKA.
12. Pacuet 3neKTprUYecKHX Iernei MOCTOSHHOTO TOKa C MOMOIIbI0 3aKk0oHOB Kupxroda.
13. Pacuer s1ekTpUyeCKUX LIeTel NOCTOSHHOTO TOKA METOJ0OM KOHTYPHBIX TOKOB.
14. PacueT 35eKTpUUECKUX IeNeH MOCTOSHHOTO TOKAa METOJJOM HAJIOXKEHHUS.
15. IlpuMeHeHne MaTPHI] K pacyeTy dJIEKTPUUECKUX IENel MOCTOSHHOTO TOKA.
16. CunyconanbHbli TOK, €0 apaMeTphl.
17. CnocoOb1 n300paskeHus: CHHYCOUIaTIbHBIX BEIUYUH.
18. Llenb cuHYyCOMAIBHOTO TOKA C aKTUBHBIM 3JIEMEHTOM.
19. Llenb cHHYCOMIABHOTO TOKA C UHAYKTUBHBIM 3JIEMEHTOM.
20. llenb cuHYCOMJAIBHOTO TOKA C EMKOCTHBIM 3JIEMEHTOM.
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21. Pacuer cuHycoMIanbHBIX IeNell mpu mocleaoBareabHOM coeanHeHun RLC-

DJIEMEHTOB.
22. Pe3oHaHC HaIPSHKEHUN.

23. Pacuer CHHYCOMJAJIbHBIX LieTed Mpu cMmemaHHoM coeauHeHnu RLC-3memeHToB.

24. MOIHOCTD LIETIH EPEMEHHOTO TOKA.
25. Cucrema Tpex@azHOro Toka.
26. CoenuHenne 0OMOTOK Tpex(a3HOro reHepaTopa.
Paznen 2. DnekTpuyeckue Henu ¢ HeJTUHEHHBIMHU J1eMEeHTAMH, MATHUTHBIE LeNu
1. [ToHsATHE HEMMHENHBIX 3JIEMEHTOB.
2. I'panueckue MeToabl pacueTa HETMHEHHBIX LIETeH.
3. @epprUMarHuTHeIE MaTEPUAbl; UX CBOMCTBA M XapAKTEPUCTHKH.
4. PacyeT MarHUTHBIX LIETIEH MMOCTOSTHHOTO TOKA.
Pa3nes 3. DieKTpoOMarHuTHbIC YCTPOHCTBA U JJIeKTPHYECKHE MAIMHbI
. Haznauenme tpanchopmaropa.
. YcrpolicTBO TpaHcdopmaropa.
. [Ipunuun neiictsust Tpancpopmaropa.
. OJ1C obmoTok TpaHchopmaTopa.
. TpancdhopmaTop o Harpy3Koii.
. YpaBHEHUs IEPBUYHOM, BTOPUYHON U MAarHUTHOU LIECTICH.
. BHemnss xapakTepuctuka Tpancpopmaropa.
. I[TonsiTue o Tpexdaznom Tpanchopmarope.
. [lapannensHas pabota TpaHCPOPMATOPOB.
10. Ha3znaueHue MalinH MOCTOSIHHOTO TOKA.
11. YcTpolicTBO MalIMHBI MOCTOSTHHOTO TOKA.
12. ITpuHIMN ASCTBUS ABUTATEIS OCTOSTHHOTO TOKA.
13. OcHOBHBIE ypaBHEHHS ABUTATENS MOCTOSHHOTO TOKA.
14. DnekTpoMarHUTHRIM MOMEHT JABUTATEINSI IOCTOSSHHOTO TOKA.
15. Knaccudukanus gsurateneit mo crnocoOy Bo30yKICHHUS.
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16. JIuratens HE3aBUCUMOTO BO30YKICHUSI.
17. JIBurareinp napamuieabHOTO BO30OYKICHHSI.
18. JIBuraTens MOCIEI0BATEILHOTO BO30YKICHHS.
19. JIurarenb cMEMaHHOTO BO30YKICHHMS.
20. [IpumeneHue qBUTaTeNeii MOCTOSHHOTO TOKA B COCTABE AJIEKTPOOOOPYIOBAHUSI.
21. Ha3zHaueHue aCHHXPOHHOTO JIBUTaTelIs.
22. YcTpoicTBO aCUHXPOHHOT'O IBUTATES.
23. IlpuHuun 1eicTBUS ACUHXPOHHOTO JBUTATEIIA.
24. DneKTpOMarHuTHBIM MOMEHT aCHHXPOHHOTO JIBUTATEISI.
25. MexaHuyeckas XapakTepUCTUKA aCHHXPOHHOIO JIBUTATENsl.
26. Ananu3 MEXaHMYECKON XapaKTePUCTUKHU aCHHXPOHHOIO JBUTATEIS.
27. XapakTepHble MoKa3aTelId MEXaHUYECKON XapaKTePUCTHKHU.
28. IlousaTre o Moau(HUKAIIIX ACHHXPOHHBIX JBUTATEIICH.
29. ACUHXPOHHBIN ABUTAaTE]Ib OCHOBHOTO UCIIOJIHEHHUS,.
30. ACUHXPOHHBII ABUTATEIb C TTOBBIIICHHBIM CKOJIBKEHUEM.
31. ACUHXPOHHBII ABUTATEIb C MOBBILIEHHBIM ITYCKOBBIM MOMEHTOM.
32. ACUHXPOHHBIN JBUTATENb C (Pa3HBIM POTOPOM,
33. MHOTrOCKOpPOCTHbBIE ACUHXPOHHBIE IBUTATEIIH.
34. PerynupoBaHue 4acTOTHI BPAILIEHUS aCHHXPOHHBIX JIBUTATEIICH.
35. Ilpumenenue nBUraTeneil B COCTaBe TEXHOJIOTHYECKOTO 000y I0BaHUSI.
Paspnen 5. OCHOBBI 2JIEKTPOHUKH
. DnemeHTHas 6a3a COBPEMEHHBIX 3JIEKTPOHHBIX YCTPOUCTB.
. IlosrympOBOAHUKOBBIE THUOIBI.
. [lonynpoBOAHMKOBBIE TPAH3UCTOPHI.
. Tupucropsl.
. OIHONOTYIEPUOIHBIN BBIIPSIMUTENb.
. IByXIIOTyIIEpHOAHBIN BBITPSIMUTEb.
. OCHOBHBIE TapAMETPBI BBIIPSIMHUTEIN.
. TupucTopHsbIit TpeoOpa3zoBaTelb, KAK UICTOYHUK PETYITHUPYEMOTO HAIIPSKEHUS.
. Knaccudukanus ycunureneit 21eKTpUIECKIX CUTHATIOB.
10. OcHOBHBIE XapaKTEPUCTUKH YCUITUTENCH DIIEKTPUUECKUX CUTHAJIOB.
11. Ananu3 paboThl OTHOKACKATHOTO YCHIIUTENS Ha TPAH3UCTOPE.
12. T'eHepaTOphI CUTHAJIOB: THITHI M ITAPAMETPHI.
13. IlpuHIMIBI NOCTPOEHNUS TEHEPATOPOB.
Pa3nen 6. OcHoBbl MG POBOI 3JIEKTPOHUKH
1.251eMeHTBI UMITYJILCHOM TEXHUKHU.
2. Jlornueckuit anement U.
3. Jlornueckuii anement NJIN.
4. Jlornueckuii anement HE: cxemsl, 1oruka paboTsl.
5. CxeMmbl yrpaBJIeHHS 3JIEKTPONPUBOAAMH Ha JIOTHUECKUX 2JIEMEHTaX.
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IToka3zaTenu M MIKAJa OLEHUBAHMS:

9K3aMeH,
Onucanne auppepeHunupo 3auer
BaHHBIN 3a4eT
JleMoHCTpHUpYET NOJIHOE TOHUMaHKE ITPOOIIEMBI. 5) 3a4TEHO
Bce tpeboBanus, npeabsBiIsieMble K 3a/lJaHHUIO, BBITIOIHEHBI.
JleMOoHCTpHUpYyET 3HAYUTENIBHOE [IOHUMAHUE POOIEMBI. 4 3a4TEHO
Bce tpeOoBanus, npeabsBiIsieMble K 3a/1JaHHIO, BBITIOIHEHBI.
JleMOHCTpHpyeT YaCTUYHOE IOHUMaHHUE IPOOIIEMBI. 3 3aYTEHO
bonbmnHCTBO TpeOOBaHUH, IPEABSBISIEMbIX K 3a/1aHUIO,
BBINOJIHEHO.
JemoHcTpHpyeT cnaboe MoHMMaHUE TPOOJIEMBI. 2 HE 3aUTCHO
BonbumHcTBO TpeOoBaHU, MPEABSBIAEMBIX K 3a/IJaHHIO, HE
BBITIOJIHEHO.

2. Bua KOHTpOJISi: NMCbMEHHBIH OMpoOC
Pa3nen 1. DnexkTpuyeckue usMepeHusi U NpudOpsbI
Kakue anexTpudeckue napameTpbl U3MEPSIOT B JIEKTPUUECKUX LETIsIX?
YcinoBHbIe 0003HAYEHUS U3MEPUTETBHBIX MPUOOPOB: MOKA3BIBAIOIINX, PETUCTPUPYIOIIUX.
Hannucu Ha snexkTpou3MepuTesIbHBIX TPUOOpaXx.
CucreMsl 3J1eKTPOU3MEPUTENBHBIX TPUOOPOB.
[TpuGopsl KaKKX CUCTEM MTPUMEHSIOTCS JJI U3MEPEHUS B LIETAX MOCTOSIHHOTO TOKa?
[Tpubopb! KaKUX CHCTEM MPUMEHSIOTCS JUIsl U3MEPEHUs B LEMSIX IEPEMEHHOT0 ToKa?
YerpoiicTBO mprOOpOB MarHUTORIEKTPUUECKONU CHCTEMBI.
YeTpoicTBO MPUOOPOB ANMEKTPOMATHUTHON CHCTEMBI.
VYerpoiicTBo mpubopoB GpeppoIMHAMHYECKON CUCTEMBI.
. [lorpemHocTv npu U3MEPEHUSIX.
. Uto Takoe abCOMI0THAS TOTPEITHOCTH?
. UTO Takoe OTHOCUTENbHAS TOTPEUTHOCTh?
. Uto Takoe npuBeAeHHAs TOTPEITHOCTD?
. UTo Takoe Kjacc TOUHOCTH Mprbopa’?
. JIJIs KakuX JIeNeHH mKalibl mpubopa 00bsA3aTeNbHa MTPOBEPKa TOUHOCTH?
. Kak Bxirogaercs amnepmerp?
. Kak Bxuimrogaercst BonbT™MeTp?
. Kak Bkirouaercst Bartmetp?
. Kak BKIHOYAIOTCA CYETYMKHA aKTUBHOM M pEaKTUBHOM SHEPruii?
Pa3nen 2. MeToabl pacyeTa JIUHEHHBIX 1eMNeil MOCTOSIHHOTO U NepeMeHHOr0 TOKA.
N3 kakux 37€MEHTOB COCTOUT JJIEKTPUUYECKAS IIEeTTh
VYcnoBHOE 0003HaUEHUE DIIEMEHTOB AIEKTPUUYECKON 1IeTIH TOCTOSTHHOTO TOKA.
UTo Takoe BETBb.
Yo Takoe y3el.
Uto Takoe KOHTYp.
CKOJIBKO BETBEH B TaHHOU IIEITH
CKOJBKO Y3JI0B B JAHHOMW LIETH
CKOJIBKO BETBEH B TaHHOU I[ETTH
CKOJBKO KOHTYPOB B JJAHHOM LIETTH
0. ITepBsrii 3akon Kupxroda.
11. Bropoii 3akon Kupxroda.
12. Cxonbko ypaBHEHUH IJIsl JaHHOM 1IETTH MOKHO COCTaBUTH 10 TIepBOMY 3aKoHY Kupxroda
13. CkonbKO ypaBHEHUH AJI JAHHOM 1€ MOYKHO COCTaBUTH IO BTOpOMY 3akoHy Kupxroda
14. JIns naHHOM LIETIM COCTaBUTh ypaBHEHHUE 10 TIepBoMy 3akoHy Kupxroda.

BOoo~NoOR~WNE
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15. JIns naHHOM LIeTIM COCTaBUTh YpaBHEHUE 110 BTOpOMY 3aKoHY Kupxroda.
JInHeliHas Henb MepeMeHHOI0 TOKA ¢ MOCJIe0BaTeIbHbIM COeJUHEHHEM 3J1eMEHTOB.

1.

CoNoORWN

[IpeumyiiecTBa CHHYCOMJATBLHOTO TOKA.

CniocoObl U300paXKeHUsI CHHYCOUIATbHBIX BEJIMYHH.

YcioBHOE 0003HaYEHNE 3TIEMEHTOB IEKTPHUECKON [EMH MEPEMEHHOTO TOKA.
DJIEMEHT ¢ aKTUBHBIM XapaKTepOM Harpy3KH.

DJIEMEHT C UHYKTUBHBIM XapaKTEPOM Harpy3KHu.

DJIEMEHT ¢ EMKOCTHBIM XapaKTEPOM Harpy3KHu.

[TonHOE conmpoTUBIIEHKE MTOCIIEI0OBATENBHO coequHEeHHbIX R=4 OM u X=3 Om.
Bektopnas nuarpamma 1en# ¢ nociieoBareinbHbiM coequnenuem R,L,C.
TpeyroapHUK HANPSHKEHUN.

10. TpeyroabHUK COMTPOTUBIICHUA.
11. Tlonnoe conpoTuBieHue uenu, eciu R1=4 Om, X | 1=12 Om, X 2=8 Om, X;=10 Om.
Pe3onanc HanpsiKeHWH.

1.
2.
3.
4
5.

6.
7.

UYro Ha3pIBacTCS PE30HAHCOM HAINPSKEHUU

VYcnoBre BOZHUKHOBEHUS PE30HAHCA HANPSIKEHUI.

W3mensist kakue mapaMeTphl MU MOKHO TOOUTHCS Pe30HAHCA HAMPSKSHU?

BekropHas nuarpamma nenu ¢ nocienoparesbHeiM coeauHenueM R,L,C npu pe3onance
HaIPSOKCHUN.

[losHOE CONPOTUBIIEHHUE LIENH NIPU PE3OHAHCE HANPSIKCHUM.

TpeyrojibHHUK CONPOTUBICHUI IIPU PE30HAHCE HAIIPSKECHUN.

Tok npu pe3oHaHce HANPSHKEHUH.

CioxkHas nenb IMEPEMEHHOI'0 TOKA.

1.
2.
3.
4.

Yro noapazymeBaeTcs MoJl CI0KHON Lenbio?

[Topsnok pacyera CII0KHOM LENH METOIOM IIPOBOJUMOCTH.
TpeyronbHUK TOKOB.

TpeyroabHUK IPOBOAUMOCTEM.

Pe3onanc TOKOB.

1.
2.
3.
4.
S.

Uro Ha3bIBaeTcs pe30HAaHCOM TOKOB?

VYcnoBrue BOZHUKHOBEHUS PE30HAHCA TOKOB.

W3meHsist kakue napaMeTpsl e MOKHO JOOUTHCSI pe30HaHCa TOKOB?
ITosHas IpOBOAMMOCTS LIETIH NTPH PE30HAHCE TOKOB.

CymMapHbIil TOK LIeNHU MpU PE30HAHCE TOKOB.

CoeqnHeHue 3JIEKTPONPHEMHHUKOB B 3Be3/1Y.

1.
2.
3.
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10.

11.

UTto Ha3bIBaeTCs CUCTEMOM Tpex(da3HOro Toka?

[IpenmymiecTBa cucTeMbl Tpexpa3zHOro Toka nepesn oJHo}a3Ho.

CriocoObl coeMHEeHHs] OJHO(A3HBIX 3JIEKTPONPUEMHUKOB NpPU HX MOAKIIOYEHUH K
cucreMe Tpex(}azHOro TokKa.

I'ne onpenensitores da3Hble mapameTpol?

I'e onpenenstoTcs TMHENHbBIE TApaMETPHI?

[Tokazath Ha cxeMe (a3Hble TOKU U HANPSKEHUS.

IToka3zaTh Ha cXxeMe JIMHEWHbIE TOKU U HATIPSKECHMUSL.

CBs13b MeX 1y TUHEHHBIMU U (Pa3HBIMH TOKaMHU.

CBs3b MEXly TMHEHHBIMU U (Pa3HBIMU HANPSKEHUSIMU.

Korna mnpumensitorcst 4-X MNpOBOAHBIE CHCTEMbI IPU MOAKIIOYEHUH OAHO(DA3HBIX
3IIEKTPOIPUEMHHUKOB K CUCTEME TpeX(a3Horo Toka?

Jl1st uero npuMeHsroTCs 4-X MPOBOJIHBIE CUCTEMBI TUTAHUS?

CoennHenue 3J1eKTPONIPHEMHHKOB B TPEYT0JILHHUK.

1.
2.
3.

UTto Ha3bIBaeTCS CUCTEMOM Tpex(da3HOro ToKa?

[IpeumymiecTBa cucTeMbl Tpex(pa3HOro TOKa nepen ogHo(a3HO.

CriocoObl coeHeHHs] OMHO(A3HBIX 3JIEKTPONPUEMHUKOB NpPU HX MOAKIIOYEHUU K
cucreMe Tpex(azHOro ToKa.



I'ne onpenensitorcs pa3Hble mapameTpsl?

I'ne onpenensarorcs JIUHEITHBIE TapaMeTPhI?

[Toka3zaTp Ha cxeme (ha3HbIe TOKH U HANPSHKEHUSI.
[TokazaTh Ha cxeMe JIMHEWHbIE TOKU U HATIPSKCHHUSL.
CBs3b MEXKly TMHEHHBIMU U (Da3HBIMH TOKAMHU.

CBsi3b MeX 1y TUHEHHBIMU U (ha3HBIMH HAMIPSIKCHUSIMH.

©CoN A

Paznen 3. 3J1eRTpnqec1me Heny ¢ HeJIMHEeliHbIMHU IJIEMECHTAMHU, MATHUTHDIC ICITH.

Henunneiinbie menm.

1. Yro Ha3bIBaeTCs HEJIMHEWUHBIM JIEMEHTOM?

2. YcioBHOe 0003HauU€HUE HEIMHEHHBIX 3JIEMEHTOB.

3. IIpumep HeNMMHEHHBIX HIIEMEHTOB.

4. BonpT-amnepHas XapaKTepUCTUKA HEJTMHEHHBIX SJIEMEHTOB.

Pazjen 4. DieKTpOMATHUTHBIE YCTPOMCTBA U JIEKTPUYECKHE MAIIMHBI.
TpancdopmaTop: X010CTOH X0/, KOPOTKOE 3aMbIKAHHeE.
Uro HazwiBaeTcs Tpanchopmaropom?
YcnoBHble 0603HaUeHUS TPaHCHOPMATOPOB.
VYerpoiictBo Tpanchopmaropa.
[Tpunnun neiictBus Tpanchopmaropa.
UTto Ha3bIBaeTCs XOJIOCTHIM X0JI0M TpaHchopmaTopa?
Kaxk mpoBozdT onbIT X0J10CTOr0 X0aa?
J171s1 4ero mpoBOMAST OIBIT XOJIOCTOrO X0a?
Uro Ha3bIBaeTcs KOPOTKUM 3aMblKaHHEM TpaHchopmaropa?
Kax mpoBoJAT ONBIT KOPOTKOTO 3aMBbIKaHUS?

10. Jlns yero mpoBOJSAT OIMBIT KOPOTKOTO 3aMbIKaHUs?
TpanchopmaTop: BHEIIHSAS XapaKTePUCTUKA.

1. Yro 3HAUUT «HArpy3UTH» TpaHchopmaTop?
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2. Kakoii pusudeckuii mapamerp xapakTepu3yeT Harpy3Ky Tpancdopmaropa’?

3. Uro Ha3bpIBaeTCs BHELIHEW XapaKTepUCTUKOM TpaHchopmaTopa?

4. Tloyemy c U3MEHEHHEM Harpy3KH U3MEHSETCS BTOPUUHOE HaIlpshKeHHe?
ACHHXPOHHBIH IBUTaTe/Ib: X0J10CTOH X011, KOPOTKOE 3aMbIKAHHE.
Urto Ha3bIBaeTCsl ACHHXPOHHBIM JABUTaTENEM?

JlocToMHCTBA M HEAOCTATKN ACUHXPOHHBIX JABUTATENIEH.
®dusnyeckas CyTb ACHHXPOHU3MA.

[TpyHLIMI NEHCTBYSI ACHHXPOHHOTO JBUTATEII.
VYcnoBHOE 0003HaU€HNE ACHHXPOHHOTO JIBUTaTEIs.
[TpyHLIMI NEICTBYS ACHHXPOHHOTO JBUTATEI.

Yo Takoe KpyroBoe Bpaunaronieecs noie?

VYcnoBus nostyd4eHns KpyroBoro BPAIIArOIIErocs MoJIs.
YacroTa BpalieHHs KpyroBOro BpallaroIIerocs MmoJis.

0. YTo CKONB3UT B ACHHXPOHHOM JBHraTesne?

11. Yro Taxkoe ckonbxeHue?

12. Kak npoBOJST OIBIT XOJIOCTOr0 X0aa?

13. Jly1s 9ero mpoBOJIAT OIBIT XOJIOCTOTO X0a?

14. Kak nmpoBOJISAT ONBIT KOPOTKOTO 3aMbIKAaHH?

15. /I yero npoBOJIAT OTBIT KOPOTKOTO 3aMbIKaHUS?
ACHHXPOHHBIH IBUraTe/Ib: MEXaHNYECKAs XapaKTepPUCTHKA.
Kak Harpy3uTh aCHHXpOHHBIN JIBUTaTENb?

YeM rpy3aT aCHHXPOHHBIHN IBUTaTeNb?

Uto Ha3bIBACTCS MEXAHMYECKOWU XapaKTEPUCTUKOM?
XapakTepHbIE TOUKY MEXAaHUYECKOU XapaKTEPUCTUKH.
XapakTepHbIE YYACTKH MEXAHUYECKON XapaKTEPUCTUKH.
XapakTepHble I0Ka3aTeIM MEXaHNYECKOW XapaKTEPUCTHKHU.

BOoo~NoOR~WDNE
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JIBUraTeJib MOCTOSIHHOTO TOKA.
UYro Ha3pIBacTCA ABUTATENIEM IIOCTOSIHHOIO TOKA?
JloCTOMHCTBA U HEAOCTATKH JABUTaTelNs IOCTOSIHHOTO TOKA.
VYcioBHOe 0003HaYeHUE IBUTATeIel TOCTOSIHHOTO TOKaA.
YeTpolcTBO IBUraTess HOCTOSHHOIO TOKA.
[TpyHIMI IEHCTBUS ABUraTells IOCTOSHHOTO TOKA.
Hasznauenue xosmnekropa.
MexaHnueckasl XapakTepUCTHKa IBUTATeNIs OCTOSTHHOTO TOKaA.
Pa3z[e.11 5. OCHOBBI 3JIEKTPOHUKH
ITosrynnpoBOIHUKOBbBIE 3JIEMEHTHI.
1. Yro Takoe nomaynpoBOJIHUK?
P- IPOBOIUMOCTb.
N- IPOBOAUMOCTb.
p-n nepexon.
Yro Takoe MnosynpoBOJIHUKOBBIN 11oa?
CKOJIIBKO p-n IEPEXOI0B UMEET MOJIYIIPOBOIHUKOBBIN 1H0A?
U-A xapakTepHCTHKa OJTYIPOBOAHUKOBOIO JUOJA.
Yro Takoe Tupucrop?
CKOJIBKO p-n MEPEX010B UMEET TUPUCTOP?
10 CKOJIIbKO BBIBOJJOB UMEET TUPUCTOP
11. Haznauenue Tupucropa.
12. U-A xapakTepucTHuka.
HcTouyHnKHM BTOPUYHOTO YJIEKTPONMTAHMSA.
Yto Takoe BBIIPSAMUTEND?
OcHoBHbIE OJIOKH BBITPSIMUTEIIS.
Ha3naueHnue 0CHOBHBIX OJIOKOB BBIITPSIMUTEIIS.
UTto 3HAaYUT JBYXIIOJIYNIEPUOIHAS MOCTOBAsI CXEMa BBIITPSIMUTENS?
[Ipenmy1iecTBa JBYXITOIYIIEPUOIHON MOCTOBON CXEMBI.
PaGora BeImpsMuTens.
@dopma BBITPSIMIIEHHOTO HANPSKEHUS.
Uto Takoe MOCTOSIHHASL COCTABJISIFOIIAS BHITPSIMIIEHHOTO HANPSIKEHUS?
Yo Takoe rapMOHMYECKHE COCTABIISAIONINE BBIPSAMICHHOIO HAIIPSKEHUS?
Yceunanrenb 31eKTPHYECKUX CUTHAJIOB.
Knaccudukanus ycunuteneit no yacrore.
Knaccudukanus ycunutenei mo poay cursana.
HazHaueHue oTAEnpHBIX 3JIEMEHTOB KacKa/la yCUIINTEIS.
Kyna nonmaercst BXoaHO#M curHan?
I'ne cHumaeTtcst BBIXOAHOM cUTHAMN?
Uro Takoe ko3¢ HULHUEHT yCuIeHus?
Pa3z[eJ1 6. OcHOBBI IM(PPOBOIi ITeKTPOHUKHU
JaeMeHThI HU(PPOBOH ITEKTPOHUKH.
Yo Takoe JOrM4eCcKUi IEMEHT?
Ha Ga3e kakuX AJIEKTPOHHBIX YCTPOHCTB IMOCTPOCHBI JTIOTHYECKHUE DIIEMEHTHI ?
Kakue ¢pyHKINN pean3yroT JOTHYECKUE IIEMEHTHI?
Jloruka snmemenTa U.
Jloruka snementa HE.
Jloruka snementa MJIN.
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IToka3zaTenu M MIKAJa OLEHUBAHMS:

OneHnnBaHue 1Mo BCeM
BHIaM ayJIUTOPHOM U
Onucanmne ! ya 0? 0
€caMOCTOSITEJILHOH padoThI
odyuaomuxcs
JleMOHCTpHUpYET MOTHOE TOHUMAHKUE BOIIPOCaA. 3a4TEHO
Bce Tpe6OBaHI/I${, MMPEABABIACMEBIC K 3aIaHNUIO, BBITIOJIHCHEI.
JIeMOHCTpHUpYET 3HaYUTENBHOE IIOHUMAaHKE BOIPOCa. 3a4TE€HO
Bce Tpe6OBaHI/I${, MMPEABABIACMEBIC K 3a1aHNUI0, BBITIOJIHCHEI.
JIeMOHCTpHUpYET YaCTUYHOE ITIOHMMaHUE BOIIPOCa. 3a4TE€HO
bonpmnHaCcTBO Tpe6OBaHHﬁ, MNpCABbABIIACMbBIX K 3a1aHUIO, BBIITIOJIHCHO.
I[CMOHCTpI/IpyeT cna6oe IIOHUMaHHE€ BOIIpOCa. HEC 3a4TCHO
BOJIBH_II/IHCTBO TpC6OBaHHﬁ, HpCII'bSIBJISIeMBIX K 3aJaHUI0, HC BBIIIOJIHCHO.

3. Bua kourpousi: TectupoBanue
Pazpen 1.
1. Yro Takoe riaobansHbie mapameTpbl cucteMbl MATLAB 1 kak mocMOTpeTh B pabodeM OKHE
WX 3HayeHue?
2. C noMo1IbI0 KaKUX MPOLEAYP MOXKHO ONPEAETIUTs MUHUMYM (DYHKIIUU HECKOJIBKHUX
apryMeHToB?
3. B yem cocrout paznuune ¢pyHkiwmii ezplot, subplot, fplot u plot?
4. Kakum 00pa3oM B OZJHOM OKHE MOXKHO IIOCTPOUTH HECKOJIBKO I'paMKOB U BBIBECTH TEKCT B
3aJIaHHYIO0 00JIACTh ATOTO OKHA?
5. IlpuBeauTe /1Ba mpuMepa BbIOOpaA albTEepPHATUBBI IIPU OpraHU3alMy HHTEepdeiica B cucreme
MATLAB?
6. C moMouIpI0 KakuX OIepaTopoB BCTPOEHHOTO s13bIka cucteMbl MATLAB MoxxHO
OpraHu30BaTh 00pabOTKY OJJHOTO, IBYX U HECKOJBKHUX YCIOBUNA?
7. Kak BeIMIAAUT TUIOBOM (hopmaT M-aiina?
8. B uem cocrout otauune Script-paiina or m-daiina?
9. KakoB nops0k pa3paboTKu OTAETbHBIX M-(aiijioB B COCTaBe CI0KHOTO MPOEKTA,
COCTOSIIIIETO U3 HECKOJIBKUX B3aUMOCBSI3aHHBIX MEXy 0001 (ailioB?
10. Kakue pa3nuuus MOTyT HaOJIIOIaThCsl, HA BAlll B3IJISA, B CIIEKTPaX TOKA, MOTYYEHHBIX
pacyeTHbIM U aHAIUTUYECKUM IyTAMU?
11. [Ipennoxxure MOAENb JUIsl OIMCAHUS BOJIbT-aMIIEPHON XapaKTEPUCTUKU CTAOMIUTPOHA.
12. HazoBUTE OCHOBHBIE TUITBI MOJIENIEH, TpUMEHsieMbIe B Tporpamme CurveExpert.
14. Kak nmosryunTs napaMeTpsl KyCOYHO-TMHENHOMN anlpOKCUMAIUH C TIOMOLIBIO TPOrPaMMBI
CurveExpert?

Paznen 2.

1. atb onpenenenne teopemsl KOTebHUKOBA U IPEIOKUTH MPOLIEYPY €€ NIPUMEHEHHUS IS
JTUCKPETU3AIUU TIPSIMOYTOJILHOTO KOJIe0aHUs! JUTUTEITLHOCTRIO 1 MC.

2. Kak onpenenuts omMOKK AUCKPETU3ALIMN HETIPEPHIBHOTO HEMEPUOINUECKOro mporecca? B
YeM 3aKJIH0YaeTcs OTINYHME UX OINpeIeIeHHUs ISl HEIPEPBIBHOTO MEPUOIUYECKOTO Mpoliecca’?
3. Uro Takoe sBienue ['n66ca u kakum 06pa3oM OHO MPOSIBIISETCS MPU JUCKPETH3ALUN
HEIPEPBIBHBIX MPOLECCOB?

4. Yo Takoe 6a30BbIil 37IEMEHT MaTPUIIbI AUCKPETHOTO NpeodpazoBanus Pypbe? OT Kakux
napaMeTpoB MPoLiecca OH 3aBUCUT?

5. Onummre CTPYKTypy MaTpHIlbl AUCKpEeTHOTO npeobpazoBanus DOypre. Kakue cBoiicTBa
CTPYKTYpPHI Jal0T BO3MOXKHOCTH MOJIYYHUTh aJITOPUTM OBICTpOro nmpeodbpazoBanus Oypne?

6. Kakumu cBoiicTBaMu o0siafaeT MaTpuiia JUCKPETHOTO npeodpa3zoBanus Oypoe? Kak onn
UCIOJIb3YIOTCS B peajIbHBIX YUCICHHBIX MPEOOpa3oBaHUIX?




7. Ilouemy nipu oOpaTtHOM npeoOpazoBanu Dypbe OT TUCKPETHOTO CIEKTPa CUTHATIA
noJryyaeTcsi Habop OTCYETOB, TOUHO PABHBIM UCXOJHOMY HA0OPY OTCUETOB, IO KOTOPOMY ObLI
BBIYHCIICH TUCKPETHBIN CIEKTP?

8. YKaxuTe CXO/ICTBA U PA3JIM4Ms B CIIEKTPaX HEMPEPHIBHOTO HENEPUOINYECKOTO,
HENPEPBHIBHOI'O NEPUOANUYECKOTO U TUCKPETHOIO CUTHAJIOB.

9. Kakum 00pa3oM 3aBUCAT CTATUCTUYECKUE XaPAKTEPUCTUKU OIMOKM KBAHTOBAHUS OT
IIapaMeTpoB KBAaHTOBATENS?

10. UTo Takoe TMHAMUYECKHI Tuana3oH KBAaHTOBATENS U KaKUM 00pa3oM OH HaXOJAUTCS AJis
UCIIOJIB3YEMBIX B paiOTeXHUYECKOM mpakTuke ALIT?

11. HazoBute ocHoBHbIe napametpbl ALIIL u mpuBenuTe ux 4nucioBble 3HAYEHUS I
nonyssipHbix Tunos AL

12. Onpenenute pa3nuyus TpeOOBaHUN K KBAHTOBATEIIO NMPU KBAHTOBAaHUH FapMOHUYECKOTO
Kosiebanus yactoroir | MI', OAMHOYHOTO MPSIMOYTOJIBHOTO UMITYJIbCA JUIUTENBHOCTBIO | MKC U
OJIMHOYHOT'O CUMMETPUYHOI'O TPEYTrOJIbHOTO UMITYJIbCA TOU K€ JUIMTEIbHOCTH.

Paznen 3.

1. Kakue TpeOoBaHMs NPEIbIBIAIOTCS K JaTYMKaM IICEBJOCTYYalHBIX yncen?

2. Uto Takoe 6a30BbIN AATUYUK TICEBIOCIYIAMHBIX YHCE?

3. IlpuBeaute GOpMyJIbl KOHIPYIHTHBIX IIPOLIETyp FeHEepaIMy MCEBA0CTYyYaHbIX YHCEII.

4. Kakue MeTo/bl CyLIECTBYIOT JUIsl IPOBEPKH (TECTUPOBAHUS) KaueCTBAa T€HEPATOPOB
MICEBJIOCITYYalHbIX yucen?

5. Kakum 00pa3oM 4Mciio UCIIBITAHUN 3aBUCUT OT JOBEPUTEIILHON BEPOSTHOCTU U
JIOBEPUTENIBHOIO UHTEpBaa?

6. Kak momy4nth ciydaiftHble Yncia ¢ TaOJIWIHO 33jaHHON (QYHKIIMEH pacipenencHus?

7. IlpuBenute Gpopmyibl mpeodbpa3zoBaHus 00IacTel onpeaeaeH s NCeBI0CTyYaliHbIX YHCEIL.
Kakum 006pa3oM npu 3TUX MpeoOpa30BaHUAX MEHSIIOTCS X BEPOSATHOCTHBIE XapaKTEPUCTUKN?
8. Kaxue m-pynkuuu B cucreme MATLAB ciyxaTt reHepaTopaMu nceBIOCTyYalHbIX ynucen?
9. Kak nony4uTs 13 Mocie0BaTeIbHOCTH HE3aBUCUMBIX MICEBOCTYYaTHBIX YHCE
MIOCJIE0BATENBHOCTD KOPPEINPOBAHHBIX YUCEI?

10. 3anucaTh paBHOMEPHO pacHpeeIEHHOE CydyaifHOE YUCII0, TOTYYEHHOE KaK pe3yJbTaT
noaOpacbIBaHM Hanboiee BEpTKONW OJTHOKONIEEUHOW MOHETHI. UTO CUMTATh 32 €IUHUILY —
«Krep6>> mnn Kpemky>> — 6e3pa3nuuHo. PekoMeH1yeTcst cpaBHUTh BpeMs T€HEpalii TaKoro
YKcia ¢ MallMHHBIM BapuaHToM (1 mkc Ha [1K).

Paznen 4.

1. JlaiiTe onpenenenne cemencTBa pacnpenenenuid [lupcona.

2. Kakue Tumnsl pacnpeaeaceHuii N0o3BOISET alllPOKCUMUPOBATh 3TO CEMENCTBO?

3. C nomouIpio Kakux napaMeTpoB OeTa-pacripeiesieHus MOXKHO YIpaBiATh (popmoit ero
(GYHKIIUY TIOTHOCTH BEPOSTHOCTU? MOXKHO JIH MOJIYYUTh IPHU STOM JBYMOJANBHBIN BUI dTOU
dbopmbI?

4. HazoBute TuIibl pacnpeaenennit u3 cemeiicrsa [lupcona, ucnonab3yeMble B HACTOSIIIIEH
nabopaTopHOU pabdoTe.

5. Kakue Mogenu ciydaiiHbIX MPOLECCOB MOKHO MOJIYYUTh IPU UCTIOIB30BAHUH
«KynusepcanpHoro reaeparopa CCIT>> (cm. m. 4.2.1)? Kakoli BUJ HCTOYHUKA TICEBIOCTYyUalHBIX
YHCeJl IPUMEHSIETCS] B ’TOM TeHepaTope?

6. ®opmyna (4.26) npenHa3HavYeHa IS onpeeiieHus QyHKIIMOHAILHOU 3aBucuMocTtH ry = f(rn).
UYro 371€Ch 03HAYAIOT CUMBOJIBI Iy U I'N U o4eMy JJisl paboThl <K YHUBEPCATLHOTO TeHepaTopa
CCII>» nyxHO 3HaTh 0OpatHyto hyHKImio rn =f—1(ry)?

8. Kakue pacnpeneneHuss IpUMEHSIOTCS 111 MOAEINPOBAHUS BPEMEHHBIX HHTEPBAJIOB MEXIY
MMITYJIbCAaMH B UMITYJIbCHOM MOJEIH?



10. TpeaoxuTe BapuaHThl HHTEp(dEiica reHepaTopa y3KOIMOIOCHBIX TOMEX, OTIHYHBIE OT
moyiast Modulation.

Pazpnen 5.

1. JlaiiTe onpesenaeHne corjacoBaHHOIO (GMIIBTPA, ONTUMAIBHOIO (PHIIBTPa, <KOOESI0Iero>>
¢mibTpa, popmupyromero GpuibTpa.

2. HazoBute ¢pyakunn npuioxenust SPT cucrempl MATLAB, koTopbie TO3BOJISIOT
CHHTE3MPOBAThH COTTIACOBAHHBIN (QUIBTP MO (POpME CUTHAIIA WK €T0 aBTOKOPPEISIIIMOHHOMN
GyHKIIHH.

3. HazoBute pynkimn SPT, KOTOpbIE MO3BOJISIOT CHHTE3UPOBATh COTIIACOBAHHbIN (PUIBTP 110
CHEKTPAJIbHOM IIIOTHOCTHU CUTHANA WK €r0 SHEPreTUYECKOMY CHEKTPY.

4. IlpuBeaure nocienoBareabHOCTh KoMaua cuctembl MATLAB nis npoBepku
CHUHTE3MPOBAHHBIX JUCKPETHBIX (PUIBTPOB HA YCTONYNBOCTb.

5. Kakue KpuTepuu NpaBUIIbHOCTH CHHTE3a (PUIBTPOB CYHIECTBYIOT M KAKMM 00pa3oM OHU
MOTYT OBITh peanu3oBaHbl cpencTBamu cuctembl MATLAB?

6. IIpuBenuTe OLIEHKY KOJIMYECTBA TUCKPETHBIX OTCUETOB /s noaydyeHus 10 %-ro
JIOBEPUTEIBHOIO MHTEPBaja OTHOILIEHUS CUTHAJ/IIYM U AOBEpUTENIbHOM BeposiTHOCTH 90 % (1
99 %) pu CTaTUCTUICCKOM MOJICTHPOBAHUY COTJIACOBAHHOTO (DUITBTA.

7. Kakum 006pa3zoM mpu MOJIIMPOBAHUH ONTUMAIBHOTO (PUIbTPa U3MEHSIOTCS KOJIHMYECTBO
JVICKPETHBIX OTCYETOB, TOBEPUTEIHHBIN HHTEPBAJT U JOBEPUTEIbHASL BEPOSITHOCTD 110
CPaBHEHMIO C THUMH K€ XapaKTePUCTUKAMU IPU MOJEIMPOBAHNUHU COITIACOBAaHHOTO (MIIbTpa’?
8. UTo 10MKHO OBITH BKIIFOYEHO B MOJIENb aHATTN3a ONTHUMAIBHOTO (HiIbTpa (cM. puc. 5.3) mpu
00paboTke curHaia Ha (hoHe aATUTUBHON KOPPEIUPOBaHHON OMeXH?

9. IlosicHUTE AITOPUTM CHHTE3a (PHIIBTPA, ONTHMAIBHOTO JUISI BEIICTICHUS CITyYaifHOTO CUTHAJIa
Ha (poHEe CyMMBbI KOPPEIUPOBAHHON OMEXH U 0eNIoro 1myma.

Paznen 6.

1. I[aﬁTe ONPEACIEHNE KOHEYHOT'0 aBTOMAaTa, AETCPMHUHHUPOBAHHOIO ABTOMATA, BEPOSATHOCTHOT'O
aBTOMaTa, MapKOBCKOM ILIETH.

2. IlosicauTe pa3nuuus B NOBEIECHNN AETEPMUHUPOBAHHOTO U BEPOATHOCTHOIO KOHEYHBIX
aBTOMATOB.

3. B uem coctout pasnnuue asromatoB Munu u Mypa?

4. ITouemy KOMOMHALIMOHHBIE CXEMBI TAK)KE€ OTHOCST K KJIacCy KOHEUHBIX aBTOMATOB?

5. Uto Takoe Y-IeTepMHUHUPOBAHHBIN BEPOSITHOCTHBIN aBTOMAT? YeM OH oTinyaercs ot Z-
JETEPMUHUPOBAHHOTO aBTOMaTa?

6. Kakue nuHamMu4eckue Mpoueccsl MOKHO MPEACTABUTh MAPKOBCKUMH MOJIEISAMU?

7. Kak cka3piBaeTcs Ha paboTe aBToMaTa HaJu4Ke WIH OTCYTCTBUE MAMSITH €r0 COCTOSTHUI?

8. IlpuBenuTe npuMep OAHOCBA3HOM, 2-CBA3HON U 3-CBA3HON MapKOBCKOW MOCIEA0BATEIbHOCTH.
9. B yeM oTiiMune cXeMbl MOJEIMPOBAHNS KOPPEITUPOBAHHON MTOCIIEI0BATEIBHOCTH C IIOMOIIBIO
JUHEHHOTO (PUIIBTPA OT UCTIOIB30BaHUS MAPKOBCKOW MoJIenun?

10. Kakyto posb UrparoT aBTOKOPPENSIIIMOHHAS (GYHKIUS U SHEPTeTUUECKUNA CIIEKTP B aHAJIN3e
IIPOLIECCOB B KOHEUHBIX aBTOMaTax?

11. Moet 11 nosIBUTbCA TPEH IPU MOJEINPOBAHUH KOHEUHBIX aBTOMATOB?

12. Kakue ¢pyakiuu cucteMbl MATLAB MOryT ObITh HCIIOJIB30BaHbBI AJI1 MOJICTHPOBAHUS
KOHEYHBIX aBTOMATOB?

Pazgen 7.

1. Haz0BUTE OCHOBHBIE THIIBI CUCTEM MaCcCOBOTO OOCITY>KUBAHUS.

2. HazoBuTe cocTaB 1 OCHOBHBIE CBOMCTBA MOJIEJICH CHCTEM MacCOBOTO OOCITY)KHMBAHUS.

3. B 4em coCcTOUT CyIIeCTBEHHOE OTIUYHE MOJICTUPOBAHUS CUCTEMBI MACCOBOTO OOCTYKUBAHUS
OT MOJAEJIMPOBAHUS TUHAMUYECKON CUCTEMBI?

4. Kakue Moaenu moTOKOB COObITHIA BbI 3HaeTe? HazoBUTE UX CBOICTBA, 00JIaCTH MPUMEHEHUSI.



5. IloueMy BXOJHOU IOTOK U MOTOK 00cmyx)uBanus moaenupyemoit CMO HazbIBaroTCs
MapKOBCKUMU IIOTOKaMu?

6. IlpuBeute cocraB M-daiisia MOETMPOBAHUS ITyaCCOHOBCKOTO IMOTOKA.

7. Haz0BUTE OCHOBHBIE XapaKTEPUCTUKHU MOJEIIN CUCTEMBI C 0KMIaHUEM.

8. Kakum 00pa3omM MOXHO ONPEENINTh CPETHEE BPEMs 3aHATOCTH KaHasia?

9. B ueM cocTOUT OTIIMYME BPEMEHH O’KUIAHUS 3asBKU OT BpeMEHU ee o0ciykuBanus? Ominune
BpPEMEHU OKHMJIaHHsI OT BPEMEHU MPEObIBAaHUS B CHCTEME MAaCCOBOTO OOCITYKUBaHHS?

10. MOkHO 1 yTBEpXKAATh, YTO CTATUCTUYECKUE XAPAKTEPUCTUKHA MOJIEIUPOBAHUS CUCTEMBI
MaccoBOro 00CITy>KHBaHUs OyIyT OTMHAKOBBIMH IIPH KOJIWYECTBE MPOroHOB, paBHOM 1000, 1
KOJINYECTBE MPOroHOB, paBHbIe 200, TOBTOPEHHOM 5 pa3?

11. [IpuBenute TN ((HPYHKIMIO) CTATUCTUYECKON CBSI3U MEXKIY KOJMYECTBOM 3asBOK H
CYMMAapHBIM BPEMEHEM HX IOSIBJIICHUS B IIyaCCOHOBCKOM ITOTOKE.

Pa3nen 8.

1. Kakue BUIbI CTaHJAPTHBIX CUTHAJIOB HUCIIOJIb3YIOTCS B TEOPUU aBTOMAaTUYECKOIO YIIPABICHUS
(TAY)

2. Yro Ha3wIBaeTCs NiepeaTouyHon GyHKIMeH 3BeHa?

3. Kakue 3BeHbs OTHOCSTCS K TUIIOBBIM?

4. Yro Takoe cTaTU4YECKHUE U JUHAMUUYECKHUE XapaKTEPUCTUKH 3BE€HA?

5. JlaTh onpezeneHue NepexoaHOM U BecoBOM QyHKIMI (IepexoiHOro mporecca)
JMHAMHYECKOI0 3BEHA.

6. Kak cBsi3aHbl BecoBas U nepexo/iHasi (PyHKIMH 3BeHa C €ro nepeaToyHon pyHKuuen?

7. Kak noiny4uTh aHaIUTUYECKUE BBIPAXKEHUS JUIsI IEPEXOAHBIX (PYHKUINN IPOCTENIINX
JUHAMHYECKHUX 3BEHHEB?

8. Kakue cBoiicTBa 3BeHa MOKHO OIPEACTUTH IO MepeXoaHbIM QyHKIusaM? [1osicHUTh Ha
KOHKPETHBIX IIPUMEPAX.

9. Kakoii ¢pu3nueckuii CMbICT UMEIOT aMILTUTY/Has U (pa3oBast YaCTOTHBIE XapaKTEPUCTUKHU?
10. Kak ¢ nomomsio cucreMbl MATLAB M0OXHO NMOTy4uTh TpaduK CaeTyromuX YaCTOTHBIX
xapakTepucTuk 3BeHa: AUX, ®UX, ADOUX, BUX, MUX, JIAUX, JIOUX?

11. Yro monumaetrcsa nox acumnrotnueckumu JIAUX u JIOUX nunammdueckoro 3BeHa? YkazaThb
O0COOEHHOCTH MX IIOCTPOEHHUSI.

12. Kakue 3BeHbs OTHOCATCS K MUHUMAJIbHO-(Da30BbIM?

13. MOHO 11 TPOU3BOIUTEH HEMOCPEICTBEHHOE U3MEPEHUE TapaMeTPOB YaCTOTHBIX
XapaKTEpUCTHK /0 3aBEPILEHUS IEPEXOIHOTO Mpolecca’?

14. OOBsicHUTE CMBICIT €IUHUI U3MEPEHUS: TeIMOeIII, IeKaia, OKTaBa.

15. Kak 1mosryunTh 4acTOTHBIE XapaKTEPUCTUKH TEOPETUUECKUM ITyTEM 10 U3BECTHOU
nepeaaToyHoN PyHKITMN 3BeHA?

16. [IpuBenute ycnoBue GU3NIECKOI pearTn3yeMoCT JMHAMUYECKOT0 3BEHA.

17. IlpuBeauTe ycioBuEe YyCTOMUMBOCTH IMHAMUYECKOTO 3B€HA 110 YACTOTHBIM M BPEMEHHBIM
XapaKTepUCTHKAM.

18. Kaxkoii rpaguk ctpout m-¢pynkuus nyquist cucremst MATLAB?

19. [osicHuTE 3Tanbl MOTyYEHHUs AaHATUTUYECKOTO BBIPAXKEHHUS JJIs1 CBOOOIHOTO IBUKEHHUS
JUHEHHON aBTOHOMHOM cuctembl; kKakue GpyHkunun MATLAB MoHO KCIIoNb30BaTh JUIst 3TOM
uenu?

20. [TosicHuTE, BBINIOJIHEHUE KaKUX YCIOBUM, HAKJIAbIBAEMBIX HA HYJU U MOJIFOCHI

Ko dureHTa nepeaayu, 1aeT Halnuue KojiedaTeIbHbIX COCTABISIONIMX B CBOOOHOM
IBMKEHUH THHEHHON aBTOHOMHOM CHCTEMEI.

21. osicHuTe, MPH KaKUX YCIOBHUAX HYJIM U MOJIOCa KO PHUIMEHTA Nepejaul ONpeaessoT
HaJIN4YME anepruoJUUECKUX COCTABIIAIOUINX B CBOOOJHOM JIBUKEHHUHU JINHEHHON aBTOHOMHOM
CUCTEMBI.

Paznen 9.



1. Kakue Tumsl 610K0B UMEIOTCs B makere Simulink?

2. Yto Takoe moacucTeMa, YeM OHA OTJINYAETCs OT OJIoKa?

3. Ha3zoBuTe OCHOBHBIC aTpUOYTHI HKOHKH, MUKTOIPAMMBI U 3Ha4YKa OJIOKa.

4. B yem rinaBHoe oTianumne E-cucremul ot T-cucremer?

5. IlosicauTte Ha BEIOpaHHOM IpuMepe padoTy E-crcrembl, Ha COOTBETCTBYIOLIEM IIPHUMEPE
paboty T-cucremsl. [TosicauTe Ha TOM ke ipumepe padoty ET-cuctemsi.

6. ITosicauTe anroput™m B3aumoeicTBus 6aokoB From u Goto.

7. IlpuBenuTe MOPSIIOK CO3/IaHMsI MAaCKUPYEeMOro OJIoKa.

8. YKaXuTe OCHOBHEIC PUEMBI TIO CO3JJaHUIO MACKHU OJI0Ka ¢ MTOMOIIBIO PEIAKTOPa MACOK.
9. [IpuBenuTe MpUMEPHI CO3JIaHUS TEKCTOBOTO M rpaduIecKoro o0pa3oB Ha UKOHKE OJIOKA.
10. [MosicauTe CBsI3b BCeX (PparMEeHTOB OKHA BBOJIA M TEKCTOBBIX 3alMCEH B 3aKIIaKaX
peaaKTopa MacKH.

11. Kak chopmMupoBaTh 1 UCIOIB30BaTh HHANBHYaTbHYIO ONOIHOTEKY?

12. Tosicuute pyHKIMOHAILHOE Ha3HAUeHKE OJI0KOB B pasaenax Continuous, Discrete u User-
De? ned Functions.

Paznen 10.

1. Kakoii u30bITOYHBIN KOJI peaTu30BaH B yCTaHOBKE?

2. CKOJIbKO Pa3IMYHBIX MOAU(PUKANNN UMeeT cuctemMarnueckuid kox (7,4)? Uem oHU MOTYT
paznuvarbes’?

3. OTo0pa3uTh JOTUKY pabOTHI Iemmdparopa.

4. Kak onpezenstoTcs paBuiia KOAUPOBAHUS U IEKOJIMPOBAHUS 110 3alaHHON POBEPOYHOM
maTpuue?

5. Kak o pe3ynbraTaMm 3KCIIEpUMEHTa OLIEHUTh BEPOSITHOCTh UCKAXEHUS OJJHOIO pa3psiaa
KOJIOBOM TpyIIbI?

6. 3a enuHUIy BpeMeHH nepenaercs R kogoBeix rpynm. M3 sToro uucna A rpymni nocTynaer Ha
MPUEMHYIO CTOPOHY ¢ omnOkamu. Hannuue ommbok ycranosieHo B B rpynnax. OueHuTs no
3TUM JAaHHBIM BEPOSTHOCTH OIIMOO0YHOM BbIiaun kKogoBoi rpymnnsl B CITU ¢ pemaroreit
00paTHOM CBSA3BIO.

7. Kak onpenenuTs SKCIIEpUMEHTAIbHO CKOPOCTh MEpeadn KOAOBBIX IPYIII, PEAIN30BAHHYIO B
1abopaTOPHON yCTaHOBKE?

8. M3BecTHA BEPOSATHOCTh UCKAXKEHUS POII OJHOTO pa3psija KoJoBoH rpymnnsl. Onpenenure
BEPOATHOCTH Nepeaayu 0e3 ommnOoK KOJA0BOM IPYIIIHI.

9. Koppekrtupyroiyto cnocoOHOCTh kojia (7,4) MOYKHO HUCIIOJIb30BATh IS UCIIPABICHUS OITUOO0K
WM JU1sl OOHapy»keHus omnoOoK. YTo BeIroiHee?

10. Byzer nn nepenaBathesi UHGOPMAIHS TPU OTHOBPEMEHHOM BKJIFOUEHHUH UCKaKEHUs pa3psjia
u XUII B cucreme ¢ OC?

11. CoctaButh 1ukinorpaMmy padotsl ycranoBku ¢ OC (10 NpuBEAEHHOMY BBIIIIE OMUCAHMUIO).

Jl1s1 nepeBo/ia 6aJ1JI0B B OLIEHKY PUMEHSIeTCs] YHHBEPCAJIbHAS MIKAJIA OLeHKHU
00pa3oBaTeJIbHbIX 10CTHKECHUI.

Ecnu o6yuatonuiics Habupaer

ot 90 1o 100% oT MaKCHUMaJIbHO BO3MOXKHON CyMMBI OQJIJTOB - BBICTABIISIETCS OIICHKA
«OTJIIMYHOY;

oT 80 10 89% - oLleHKa «XOPOIIO»,

oT 60 10 79% - oLleHKa «yZOBJIETBOPUTEIBHOY,

Menee 60% - orieHKa «HEYI0BIETBOPUTEIHHO.

Jlomyck K MpOMEKYTOUHOM aTTeCTalli — OT OLIEHKH «YJI0BJIETBOPUTEIHLHOY.
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5. ®OHJT OLIEHOYHBIX CPEJICTB ITPOMEXYTOYHON ATTECTALIMUA

Buja koHTpoOJISi: 3a4eT ¢ oleHKoli (B ycTHOMH dopMme)

MonenupoBaHue, OCHOBHBIE IIOHATHUS U OIIPEIEIICHHUS.

MareMaTH4ecKoe ONHUCAaHUE FIEMEHTOB CYJ0BOTO JIEKTPOOOOPYIOBAHUS U CPENICTB
ABTOMATHKH.

CynoBble MEXaTPOHHBIE CUCTEMBI, BOIIPOCHI pa3padboTku Moaeneit CMC

Crarndeckuii W JUHAMHYECKHH peXuMbl paboThl 3aeMeHTOB COO m CA XapaKTEpHCTHKH.
TunoBble BO3MYLIEHHUS.

MaremaTnueckoe ONMCAaHHE HENPEPBIBHBIX OOBEKTOB YIPaBJIEHUS B CYJOBBIX MEXaTPOHHBIX
CUCTEMAX.

[Taket Simulink- Bu3yanbpHas cpelja IPOEKTUPOBAHMS CYyJOBBIX MEXaTPOHHBIX CUCTEM
MareMaTHuecKoe ONUCAaHUE TUCKPETHBIX OOBEKTOB YIPABICHHS B CYJOBBIX MEXaTPOHHBIX
CUCTEMAX.

[Tepenarounsie pynkuuu snemenToB COO u CA. JluckpeTHbie MOJIEIH.

OneHka kauecTBa U TpeOOBaHUS K JUHAMUYECKUM XapaKTEPUCTUKAM CYJOBBIX MEXaTPOHHbIX
CHUCTEM.

VYpaBHEHUs MOZIEIIEN CYAOBBIX CHHXPOHHBIX MAIIHH.

PerynsTopsl B Cy/10BbIX MEXaTPOHHBIX CUCTEMAX.

MaremaTtnueckue MOJENN CyIOBBIX HArPy30K.

Meroauka cuHTE3a perysaTopoB B CyJOBOM MEXATPOHHOM CHCTEME.

MaremaTnueckue MOJENH CyIOBbIX aCUHXPOHHBIX MAIlIMH.

DJIeMEeHTHI YCTPOICTB CHIIOBOM AJIEKTPOHHUKH B makeTe Sim Power System.

MaremaTrueckue MOJIeNH IEMEHTOB aBTOMATUKH (IaTYMKH U IpeoOpa3oBaTesn).
MareMaTHuecKoe ONrcaHue U MOJIEIT MalIMHbI IOCTOSIHHOTO TOKA B rmakere Sim Power System.
JlMcKpeTHBIE MOJIEH JIEMEHTOB CYA0BOT0 JIEKTPOOOOPYIOBAaHUS U CPEICTB aBTOMATHUKH.
MareMaTHuecKoe OnrcaHue U MOJIeITH CHHXPOHHBIX MalliH B akeTe Sim Power System.
IlepexonHble XapakTEpUCTHKM Mojeneil. Meroasl ynmydllleHus KadecTBa IEPEXOJHBIX
IIPOLIECCOB.

MoenbHOE IPOEKTUPOBAHNE CUCTEM ITOCTOSIHHOT'O TOKA

Boruncnurenbhabie Moaynu naketa Simulink.

MoenbHOE IPOEKTUPOBAHNE ACUHXPOHHBIX MEXATPOHHBIX CUCTEM.

PasHocTHBIE anropuT™sl pemeHus quddepeHnnaabHbIX ypaBHeHUN Moenei anemenToB CO0 u
CA.

MonenbHOE MPOEKTUPOBAHUE CUHXPOHHBIX CUCTEM

VpaBuenus sneMeHToB CO0 u CA B IpOCTpaHCTBE COCTOSIHUM.

Matematuyeckue MOJETH CIIOXKHBIX CHCTEM COJEPXKALIUX 3JEKTPOHHBIE CUJIOBBIE CXEMBI U
MEXATPOHHBIE MOYJIH.

Ucnonmautenpaspie anemeHTs COO u CA, ux peanuzarus B makete Simulink/

MaremaTHuecKkne MOJIEIH CYAOBBIX CUIIOBBIX LiENEN

OneKTpoHHbIE CTeHJbl makeTa Simulink, MareMaTHyeckoe MOJENMPOBAHHE PEKUMOB PabOTHI
Co0 u CA.

MatemaTtuyeckue MOJEIN MEXaHMUYECKUX CHCTEM CHHXPOHHBIX MalIuH B nmakere Simulink.
MonennpoBanue MUKPOIIPOLIECCOPHBIX CUCTEM ynpasieHus 3aemeHToB COO u CA.
MopenvupoBanue MUKpOIIPOIIECCOPHOU cucTteMbl yrpapienus [/l B makere Simulink.

[Taker monenupoBaHue cucteM ynpasieHus B nakere MATLAB.

MonenrpoBaHue CUCTEM YIIPABJICHUS CUCTEM M€HEPUPOBAHUS U pacCIpeIeIeHUs] IIEKTPUIECKON
sHeprun MATLAB.

[TakeTsl 00paOOTKHM BUIEO M CHCTEM IOKYMEHTHpOBaHUs mporeccoB B makere MATLAB.
Mogenuposanue LHIMM KOHTpOIUIEPOB yIIPaBIECHUS CYAOBBIMU dJIEKTPUYECKUMHU JIBUTATEISIMH.
MonenupoBaHue CHCTEM TOKOBOM 3alIUTHI M CHCTEM ABTOMATUKH JIEKTPUYCCKUX 3ALLUT.
MaremaTnueckoe MOJAEINPOBAHNE MHOTOKOHTYPHBIX 3JIEKTPOIHEPTETHUECKUX CHCTEM.
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['unpaBnuyeckre ¥ MHEBMATUYECKUE MOJIENH B aketre Simulink.

[TakeTsl ciekTpanibHOTO aHanu3a B nakete MATLAB.

MonenupoBanue uppoBbix GunbTpoB B nakete MATLAB.

[Taket MonenupoBanus cucteM yrpaniieHus 3eMeHToB CO0 u CA ¢ UCOIb30BaHUEM
HEUYETKOM JIOTUKHU.

Uccnenosanue cuctem Ha yCTOMUMBOCTD € UCTONb30BanreM naketa MATLAB.
Mopnenuposanue [11]] perynstopos B makete MATLAB.

MopenupoBanue JUCKPETHBIX GyHKIMI B makere Simulink.

MonenupoBaHue 3JIEMEHTOB KOMITBIOTEPHOU TpaduKH.

MonenupoBaHue CHCTEM CYIOBOM TeJIeMEXaHMKM U CHUCTEM KOJAMPOBAHMS U Iepeaaydu
uHpOpMaLnH.

MoaenupoBaHue CTPYKTYPHBIX JIEKTPOHHBIX cxeM B nakere MATLAB.

Co3ganre NpUHIMITHAIBHBIX 3JICKTPOHHBIX M CHJIOBBIX cxeM B makete Simulink.

Coznanne M-pdaitno B makete MATLAB.

MonenupoBanue pemeHus aupdepeHInalbHbIX YPaBHEHUH C HCIONb30BaHHEeM M-daiinos
byHKIHIA.

Marpuunsie oneparopsl B makere MATLAB cuHryisipHOE pa3ioKeHHEe U CIIEKTPhI MaTPHIL.
[Taker BelBIeT — aHANM3a U IPUMEHEHHUS TEOPUH BEHBIIETOB B aHATIU3Y CUTHAJIOB CYIOBBIX
MH()OPMAIITMOHHBIX CUCTEM.

IToxa3aTen U MIKaJIa OLlEHUBAHUS:

Kpurepun oueHuBanmsi:

— [NOJIHOTA U NPaBUJIbHOCTb OTBCTA,

— CTENEeHb OCO3HAHHOCTH, TOHUMAaHUS U3YYEHHOTO MaTepuana.
IToka3aTe/u U MIKaJIa OLlCHMBAHUS:

[IIxama
OLIEHUBaHUS

Iloka3arenn

— 00yJaroIIUICS TTOJIHO U3JIaraeT MaTepuall, JaeT MPaBUIbLHOE ONpeIeTICHUE
OCHOBHBIX TTOHSTH;

— 0OHapyKMBAEeT MOHMMaHUE MaTepHalia, MOKeT 000CHOBATH CBOU CYKICHHUS,
5 MPUMEHHUTH 3HAHUS Ha TIPAKTHUKE, IPUBECTH HEOOXOIMMBIE IPUMEPHI HE TOJIBKO
13 ydeOHHMKA, HO U CAMOCTOSITEIbHO COCTaBIICHHEIE;

— U3JIaraeT MaTepuall MoClIe0BaTENbHO U MPABUIILHO C TOYKH 3PEHUS] HOPM
TUTEPaTypHOTO SI3bIKA

— 00y4aroUuiics 1aeT OTBET, YAOBIETBOPSIOIINN TEM e TPeOOBAHUAM, YTO U
4 U1l OTMETKH «5», HO JIoMycKaeT 1-2 omuOKH, KOTOPBIE caM K€ HCTIpaBIIsieT, U 1-
2 Hejo4eTa B N1OCIIEI0BATENbHOCTH U S3bIKOBOM O()OPMIIEHUH U3J1araeMoro

— oOy4aronuiicss OOHapy>XKMBAET 3HAHUE U IOHUMAHUE OCHOBHBIX TTOJIOKEHUHN
JTAaHHOM TEMBI, HO:

— M3JIaraeT MaTepuall HEMOJIHO U JIOMYCKAaeT HETOYHOCTH B OIPEICIICHUN
MOHATHI UIH POPMYTUPOBKE MIPABUIL,

— HE YMEET IOCTATOYHO TITyOO0KO U JOKa3aTelIbHO OOOCHOBATh CBOM CYXKIEHUS U
[IPUBECTH CBOU IIPUMEPHL;

— M3JIaraeT MaTepuall HEMmoCIeI0BAaTEIHHO U IOMYCKAET OMUOKH B SI3IKOBOM

o opMIIeHNN U3TIaraeMoro Marepuana

— oOyuaronuiics oOHapyKMBaeT He3HaHUE OOJIbIIEH YaCTH COOTBETCTBYIOILETO
2 BOIIPOCA, TOMMYCKaeT OIIMOKU B (OPMYIUPOBKE OMpPE/IEICHUN U TIPaBUII,

MCKa)KAIOIIME UX CMBICH, OECIIOPSAI0YHO H HEYBEPEHHO M3JIaraeT MaTepual

CocraBurtenb: Ilonos E.B.
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