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1. KOMIETEHLIMH OBYYAIOIIETOCSl, ®°OPMUPYEMBIE B PE3YJILTATE OCBOEHHUS JUCIIUTLIAHEI
(MOJLYJIST)

MK-3: CnocoBGHOCTb BbINONHATL paboThbl NO Hanagke, HACTPoKKe, perynMpoBKe, ONbITHOM NpPOBepkKe,
pernameHTHOMY TEXHUYECKOMY, IKCNJlyaTaLMOHHOMY OGCNyXMBaHUIO 060pyAOBaHUA, CPEACTB U CUCTEM
aBTOMaTU3aLUK, KOHTPOJIS, AUAarHOCTUKU, UCNbITAHUIA U YNpaBlieHUs, CPeaCcTB NporpaMmMHoOro obecnevyeHus

WIMK-3.1: 3HaeT HopMaTMBHYIO JOKYMEHTALIMIO MO NPOEKTUPOBAHUIO, HaMNaaKe v aKcnyatauum CUCTeM
aBTOMaTUYECKOTrO yrpaBfieHust

WMK-3.2: YmMeeT NpMMeHATb MeToabl Hanaaku U AOBeAeHUs CUCTEM U NPOrpaMMHOro obecnedeHns A0 3adaHHbIX
XapaKTepucTuk

WIK-3.3: BnageeT HaBblkaMW BbINOSTHEHUST 3NEKTPOMOHTaXHbIX paboT 1 AMarHOCTUKM 3NEKTPUYECKMX Lienen

B pe3ynbTaTe 0cBOEHUSI AMCHHUIJIMHBI (MOAYJIS1) 00Y4AIOUIUICS H0/KEH

1.1 | 3narTn:

1.1.1| 1) MeToauku pacyeTa MOIIHOCTH, JHEPTeTUYECKHUX MOKa3aTese, ClIocOO0B peryIMpOBaHUsl OCHOBHBIX NAPaMETPOB,
aHaIIN3a IIEPEXOAHBIX ITPOLIECCOB AIEKTPOIPUBOJIOB IOCTOSHHOTO U IIEPEMEHHOT'0 TOKa;

1.1.2 | 2) uMUTAIIMIOHHBIE MOJICTM CUCTEM YIIPABICHUS 3JICKTPOIIPUBOIAMH.

1.2 | YmeThb:

1.2.1| 1) MomenupoBaTh U SKCIIEPUMEHTAIBHOTO UCCIIEIOBATE SJIEKTPOIIPUBOJIOB C IETBIO TOCTIKEHHSI TOUHOCTH M KauecTBa
peryiIupoBaHust TpeOyeMBIX MapaMeTpoB MEKTponpuBoaoB B cuctemax TII-/1, ITH-AJ], [TY-C/I.

2. CTPYKTYPA U COJEPKAHUE JUCHUILIAHBI (MOILY.JI5)

Koxn HaunmeHoBaHMe pa3/ie/ioB U TeM /BUJ 3aHATHSA/ Cemectp | Yacos | IIp.moar. IIpumeyanue
3aHATHS / Kype 4acoB
Pazgen 1. Beenenne 0
1.1 DnexkTponpuBo Kak cuctema. O61ue Tpe6oBaHMs K 6 2 0

anexTpornpusory. Kimaccudukanust 31eKTponpHBOIOB.
Hcropus passutus anekrponpusoga. CTpyKTypHas cxema
anekTponpuBoa. /Jlex/

1.2 OnexTponpuBoA kak cucreMa. OOuire TpeOoBaHMs K 6 2 0
anexTponpuBoay. Kimaccnpukanus 3meKTponpruBOIOB.
Hcropus pa3sutus anekrponpusoja. CTpyKTypHas cxema
anekrponpusoa. /Cp/

Kon HanmeHoBaHMe pa3/iesioB U TeM /BHJ 3aHATHS/ Cemectp | Yacos | IIp.moar. [pumeuanne
3aHATHS / Kype 4acoB
Pa3zpest 2. DjieMeHTBI IPOEKTUPOBAHUSA 0
3J71eKTPONPUBO/IOB.
BbI60p MOIHOCTH YJIEKTPONPUBOIA
2.1 HarpeBanue u oxnaxaeHnue apuratencii. Harpyzounsie 6 2 0

JMarpaMMbl 3JICKTPONprBoia. HOMUHAIBHBIE PEKUMBI
paboTHI TBUTATETIEH.

IoTepu PHEPrUU B yCTAHOBUBILIUXCSI U MEPEXOTHBIX
IIpoIIeccax EKTPOIPHBO/IA.

PacdeTs! 110 BBHIOOPY MOIITHOCTH JJIEKTPOABUTATEINEH 11O
METOAaM CPEHUX MOTEPh M SKBUBAIICHTHBIX BEJTHUUH IS
Pa3IHYHBIX PEKUMOB PaOOTHI

/JTex/
2.2 DeMeHTHI MPOEKTHPOBAHNUS 3MeKTponpruBoaoB /I1p/ 6 2 0
2.3 Harpepanue u oxnaxnaenue apurateneii. Harpyzounsie 6 2 0

JUarpaMmsl 31eKTporpuBoaa. HoMuHaibHbIE peXXUMBI
paboThl ABUTATENEH.

IoTepu sHEprun B yCTAHOBUBILHUXCS U MEPEXOTHBIX
Ipoueccax NEKTPOIPUBOJA.

PacueTsl 10 BEIOOPY MOITHOCTH AIIEKTPOABUTATENEH 10
METOJaM CPETHHUX MOTEPb U SKBUBAJIEHTHBIX BEIUUUH IS
Pa3INYHBIX PEKAMOB PaOOTHI

/Cp/
Kon HaunmeHoBaHMe pa3/ie/ioB U TeM /BUJ 3aHATHSA/ Cemectp | Yacos | IIp.moar. IIpumeyanue
3aHATHSA / Kype 4acoB
Paznen 3. DHepreruyeckue nmoka3aresiu 0

3JIEKTPONPHUBO/A




3.1

OHeprerudeckas 3G (HeKTHBHOCTD 3IEKTPONIPUBOA.
DHepreTnyecKue NoKa3aTein: KIij, cosQ.

[oTepu sHEPrUN B yCTAHOBUBILIEMCS U TIEPEXOTHOM
mporecce

HanexHOoCTb peryJimpyeMoro 3JeKTpoIpruBoia
/JTex/

32

DHepreTrKa 31eKTPONPHBOJOB. DIEKTPOIPHBOIbBI CO
CTIeIMAIBHEIME cBOMcTBaMu. /IIp/

33

IToTepu AMEKTPONPHBO/A B yCTAHOBUBIIIIXCS
pexxumax. JHeprocoepekeHue CpeacTBaMu
anexTponpuBoja.Pacuer noreps u KI1/]
JIIEKTPOIIPUBOIOB.

Pacuer noTeps u k03¢ GHULIHEHTa MOIIHOCTU B CHCTEME
TII-/1.

Pacuer noteps 1 k03¢ GHIHEHTa MOIITHOCTH B CHCTEME
M4-AL (CLH).

/Cp/

34

HccnenoBanue BIMAHUS CETEBOTO Apoccest Ha popMy
nuTaromero T4 Toka. MccnegoBanre BIUSHHAS
MOTOPHOTO IPOCCEIISt K CHHYCHOTO (QHUIbTpa Ha PopMy
BBIXOJTHOTO HampsbkeHus U Toka [T4 /J1ab/

3.5

Bubpoanarnoctuka 31eKTponprBoa kommnpeccopa /J1ad/

6

Kon
3aHATHS

HaumeHoBaHue pa3aejioB 1 T€EM /BUN 3aHATHS/

Cemectp
/ Kypce

Yacos

Ip.moar.
94acoB

IIpumeuyanue

Paznen 4. PeryiupoBaHue KOOpAMHAT
3JjiekTponipuBoAa. NHxeHepHbIe MeTOAbI OLIEHKH
TOYHOCTH M KAa4eCTBA PEryJIMPOBAHUS KOOPAMHAT

4.1

OcCHOBHBIE TTOKA3aTeIH CI0CO00B PETYIUPOBAHUS
KOOpAUHAT 3J1eKTponpuBoaa. CucreMa THPUCTOPHBIH
mpeoOpa3oBaTeNb — IBUTATEINb.

Cucrema peodpa3oBaTenb YaCTOThI — ACHHXPOHHBIN
neurareib. O000IICHHAs CUCTEMA YIIPaBIIsSEeMbId
peoOpa3oBaTeNb — IBUTATENb

/JTex/

4.2

ONexTponpuUBOA C ACHHXPOHHBIM ABuraTenem. /I1p/

43

HccnenoBanne nardnka Toka (Xosuia) B CHCTEME
anekTponpusoa /Jlab/

44

OCHOBHBIE NTOKa3aTeIH CIIOCOO0B PETYIUPOBAHUS
KOOpJWHAT 3eKTpornpuBoaa. CucremMa THPUCTOPHBIN
npeoOpa3oBaTens — ABUraress. Cucrema
npeodpa3oBaTeb YaCTOTHl — ACHHXPOHHBIN ABUTATENb.
O0o001eHHas cUcTeMa YIPaBIsIEMBIi TpeoOpa3oBaTels —
JIBUTATEIb

/Cp/

Kona
3aHATHS

HaumeHoBaHue pa3aejioB 1 TeEM /BUp 3aHATHS/

Cemectp
/ Kypce

Yacos

Ip.moar.
94acoB

IIpumeyanue

Paznen 5. PeryimpoBanne cKOPOCTH 3J1€KTPONPHUBOAA
U TOJIOKEHUS

5.1

PeoctatHOE perynupoBanue ckOpocT. CXeMBl
LIYHTUPOBAHUS SIKOPS IBUTIATENs IOCTOSIHHOTO TOKA C
HE3aBHCUMBIM BO30Yy kieHneM. CXeMbl ITyHTUPOBaHUS
SKOPS IBUTATEIS TOCTOSTHHOTO TOKA C
MIOCIIE0BATEIBHEIM BO30yKaeHHeM. PerymupoBanue
CKOPOCTH JJBUTATEJIs TIOCTOSTHHOTO TOKA C HE3aBUCHMBIM
B030y K/IeHHEM N3MCHEHHEM MarHUTHOTO TIOTOKA.
Croco05! perynnpoBaHHsS CKOPOCTH AaCHHXPOHHOTO
anekTponpuBoaa. OCOOEHHOCTH YaCTOTHOTO
PEryIMpoBaHMsl CKOPOCTH aCHHXPOHHOTO
JNIEKTPOIPHUBOJIA.

/JTex/

52

ONexTponpUBOA C ABUraTeNIeM IIOCTOSHHOTO ToKa /ITp/




53

HccnenoBanne TuHAMHYECKOIO TOPMOKEHHS CUCTEMBI
MY - A. M3yyeHue ycTpoicTBa U NPUHLUIIA PAOOTHI
HHKPEMEHTAIBHOTO SHKOAepa (TIpeoOpa3oBaTes YIIOBBIX
nepemerneHnit) /J1a6/

54

PeoctatHOE perynupoBanue ckopocT. CXeMBl
LIYHTUPOBAHUS SIKOPS IBUTATENs TIOCTOSIHHOTO TOKA C
HE3aBHCUMBIM BO30YskieHnEM. CXeMbl IIyHTUPOBaHUS
SKOPS IBUTATEIs TOCTOSTHHOTO TOKA C
MIOCIIEA0BATEIbHBIM BO30YKICHHEM.

PerynupoBanue CKOpOCTH ABUraTessi HOCTOSHHOTO TOKa C
HE3aBHCHMBIM BO30Y KICHHEM H3MEHEHHEM MarHUTHOTO
motoka. CrnocoObl peryJIupoBaHus CKOPOCTH
ACHUHXPOHHOTO 3JeKTponpuBoaa. OcobeHHOCTH
JaCTOTHOTO PETYJIMPOBAHUS CKOPOCTH AaCHHXPOHHOTO
3NEKTPOIPUBOLIA.

/Cp/

Kon
3aHATHS

HaumeHoBaHue pa3aejioB 1 T€EM /BUA 3aHATHS/

Cemectp
/ Kypce

Yacos

Ip.moar.
94acoB

IIpumeuyanue

Paznen 6. DiieKTpOoNpuBO ¢ CHHXPOHHBIM
JABHUIaTteJieM

6.1

CxeMa BKIIFOUCHUS, CTATHIECKUE XapPAKTCPHCTHKH U
pexxumbl pabotsl C/I.

PerynupoBanune ckopocTu 3nektpornpuBoos ¢ CJI, cxema
BEHTUJIBHOT'O JIBUTATENIs.

Ilyck 1 TOpMOKEHHE CUHXPOHHBIM JBUTATENEH.
CUHXpPOHHBII JBUTraTeNbh KaK KOMIIEHCATOP PEaKTHBHOMN
MOIIHOCTH. CXeMBbl yNpaBIeHUs CHHXPOHHBIMU
JBUTATEIISIMA

/JTex/

6.2

DNeKTPONpPUBOA CHHXPOHHBIM aBuratenemM. /I1p/

6.3

HUccnenoBanue paboThl MOJIENH HH(BPOBOTO BO30OYIUTEIS
¢ 00paTHO CBA3BIO TI0 TOKY /J1ab/

6.4

VYrpapieHHEe CHHXPOHHBIM 3JIEKTPOIBATATENIEM C
MTOCTOSTHHBIMH MarHUTaMH 0e3 JaT4hKa MOJT0KCHUS
potopa /J1a6/

6.5

CxeMa BKJIFOYCHHS, CTATUYCCKUE XaPAKTCPUCTHKH H
pexxumMel padoTer C/1.

PerynupoBanue ckopoctH anekrponpuogos ¢ CJI, cxema
BEHTHUJILHOTO JIBUTATES.

ITyck u TOpMOKEHHE CHHXPOHHBIM JIBUTATEJICH.
CHHXPOHHBIN JBUTaTeNb KAK KOMIIEHCATOP PEaKTUBHOU
MomrHOCTH. CXeMBbI yrpaBieHUs CHHXPOHHBIMU
JIBUTaTEISIMU

/Cp/

Kon
3aHATHS

HaumenoBaHue pa3iesoB U TeM /BU/ 3aHATHSA/

Cemectp
/ Kype

Yacos

IIp.moar.
4yacos

IIpumeyanue

Paznen 7. DiiekTpoMexaHuyecKHe mepexoaHbie
MpoIecch




7.1

MateMaTU4yecKOe OIMCAHUE U CTPYKTYPHBIE CXEMBI
Pa30MKHYTBIX NIEKTPOMEXAHHUECKUX CHCTEM.
O0o001eHHas ATEKTPOMEXaHNIECKast CHCTEMa C
JMHEapU30BaHHOW MEXaHUYECKOM XapaKTePUCTUKOM.
JuHamuueckue cBOMCTBa AJIEKTPOIIPUBO/IA C TMHEHHON
MEXaHUYECKON XapaKTEPUCTUKOM MPHU JKECTKUX
MEXaHUYECKUX CBS35X. Y CTOMYMBOCTb CTATHUECKOTO
peknmMa paboTHI AIEKTPOIIPUBOAA. BiustHME ypyrux
MEXaHWYECKHUX CBsA3ell Ha JUHAMUKY SJIEKTPOIPUBOJA.
Ilepexoanble poLecchl AIEKTPONPHUBOAA U METOABI UX
aHanu3a. DJIEKTPOMEXaHUUECKUE [IEPEXOAHbIE IIPOLIECCHI
3JEKTPONPUBO/IA C JINHEHHOW MEXaHUYECKON
xapaxtepuctukoil mpu ow0=const. IlepexonHbie mpoLeccel
3JEKTPOIPUBOJA C ACHHXPOHHBIM KOPOTKO3aMKHYTBIM
JBUrareneM. JJuHaMuka 3J€KTPOIPUBOA C CHHXPOHHBIM
asurareneM. OCOOEHHOCTH MHOTOJBUTaTeIbHOTO
3NEKTPONPUBOJA.

/JTex/

7.2

Iepexoansie mpomneccsr. /TIp/

6

73

Iepexonnsie mporieccs B cucteMax. /Cp/

6

Kona
3aHATHS

HaumeHoBaHue pa3nesioB U TeM /BU] 3aHATHUSI/

Cemectp
/ Kypc

Yacos

Ip.noar.
4acoB

IIpumeuyanue

Pa3nen 8. UMuTanoHHBIE MOJIETH 3JIEMEHTOB
CHCTEMBI CKAJISIPHOTO YIIPABJICHUS

8.1

VIMUTAIMOHHBIE MOJIEIH AJIEMEHTOB CHCTEMbI CKaJISIPHOTO
ynpasienus. /IIp/

8.2

VMuTaHOHHBIC MOJICIN 3JIEMCHTOB CHCTEMBI CKAIIIPHOTO
yrpasienus /Cp/

Kon
3AHATUSA

HaumeHnoBaHue pa3iesioB U TeM /BU/ 3aHATHS/

Cemectp
/ Kypc

Yacos

p.moar.
4acoB

IIpumeuanne

Pa3znen 9. UMUTALIMOHHBIE MO/IEJIN 3JIEMEHTOB
CHCTEeMBbI YIIPaBJICHUS] ACHHXPOHHOTI'O IBUIATEJIS €
YaCTOTHBIM BEKTOPHBIM YIPaBJIeHHEM

9.1

CucreMa aBTOMaTHYECKOTO yripaBiieHus: A/l ¢ 4acTOTHBIM
BEKTOPHBIM YIIPABICHUEM.

Hmuranmonnsie Moaenu 31eMeHToB AJ[ ¢ 94aCTOTHEIM
BEKTOPHBIM YIIPaBIICHUEM

/JTex/

9.2

VIMuTannoHHBIE MOZIENH 3JIEMEHTOB CHCTEMBI
YIIPaBIEHHUSI aCHHXPOHHOTO IBUTATEJISl C YACTOTHBIM
BEKTOPHBIM ynpasieHueM /I1p/

9.3

VIMUTAIMOHHBIC MOJICIH DJIEMEHTOB CHCTEMBI
yIPaBICHHUS ACHHXPOHHOT'O JABUraTeNIsl C YaCTOTHBIM
BEKTOPHBIM ympaBieHueM /Cp/

94

HccnenoBarne paboTsl MoAeIH II(POBOTO BO30YIUTEISA
¢ 00paTHOI cBA3bI0 N0 TOKY. MccnenoBanue GpyHKImu
0€30MacHOT0 OTKIIOYCHUS KpyTsamero MoMmeHTa (STO) B
ACHHXPOHHO YaCTOTHO-PETYIHPYEMBbIM

anexTponpusoae /J1a6/

Kon
3aHATHS

HaumeHoBaHue pa3aejioB 1 T€EM /BUx 3aHATHS/

Cemectp
/ Kypce

Yacos

Ip.moar.
94acoB

IIpumeuyanue

Pa3znes 10. HacTpoiika cucremMbl ynpaBjieHus
ACMHXPOHHOI'0 3JIEKTPONIPUBOAA C HYaCTOTHBIM
CKAJISIPHBIM YIIpaBJIeHHeM

10.1

Pa3zoMkHyTast cucTeMa CKaJIIPHOTO YaCTOTHOTO
ynpasneHust A/l

3aMKHYTBIE CHCTEMBI CKaJIIPHOTO YaCTOTHOTO
ynpasinenust AJL.

/JTex/

10.2

Hactpoiika cucTeMBl ypaBieHNs] aCHHXPOHHOTO
IEKTPOIPUBO/IA C YACTOTHBIM CKAJISIPHBIM
ynpasiexueM /Cp/




10.3

Hactpolika cucTteMsl ynpaBieHUs] aCHHXPOHHOTO
ANEKTPONPUBOAA C YACTOTHBIM CKAIIIPHBIM
ynpasienueM /I1p/

10.4

BekTopHOE ynpaBicHHE aCHHXPOHHBIM
anekTpoasurarenemM. Vcenenosanue paboThl
ACHHXPOHHOTO YaCTOTHO-PETYIUPYEMOTO
ANIEKTPOIIPUBO/IA KOHBelepa. MccnenoBanne paboTh
ACHHXPOHHOT'0 YaCTOTHO-PETYIUPYEMOTO
AIIEKTPOIPUBO/IA HACOCHOTO arperata.lccienoBanue
paboThl ACHHXPOHHOTO YaCTOTHO-PETYIHPYEMOro
AIEKTPONPUBOJIOB MEXaHH3MOB MOCTOBOTO KpaHa /J1a6/

Kona
3aHATHS

HaumenoBaHue pa3iesoB U TeM /BU/ 3aHATHUSA/

Cemectp
/ Kype

Yacos

Ip.moar.
4acoB

IIpumeuyanue

Paznen 11. Hactpoiika cucteMsl ynpaBJieHHUsI
ACHHXPOHHOTO 3JIEKTPONPHBOJA C YACTOTHBIM
BEKTOPHBIM YIIPABJICHHEM

Kontyp Toka ¢ [IM-perynsaTopom U aHaI0roBbIM
JATYNKOM TOKa.

Kontyp ckopoctu ¢ IIN-peryastopoM U UMITyJIbCHBIM
JATYKOM CKOPOCTH.

Kontyp cxopoctu ¢ ITM-perynsTtopoM 1 aHaJIOrOBBIM
JATYUKOM CKOPOCTH.

O’kuaeMble OKa3aTeN KadecTBa paboThl 3aMKHYTOTO
KOHTYpa CKOPOCTH.

/JTex/

11.2

Hacrpoiika cucteMsl ynpaBieHUsI aCHHXPOHHOTO
JNEKTPONPUBOJA C YACTOTHBIM BEKTOPHBIM
ynpasienueM /I1p/

11.3

Hacrpoiika cuCTEMBI yIIpaBICHHUsI ACHHXPOHHOTO
SIIEKTPOIPUBO/IA C YACTOTHBIM BEKTOPHBIM
ynpasienuem /Cp/

11.4

Uccnenoanue siueiiku CELL BBICOKOBOJIBTHOTO
AIEKTPONPUBOIA. YTIPaBIEHUE U KOHTPOIb paOOTHI
npeoOpa3oBaTens 4acToTsl o uareppeiicy MODBUS
RTU /J1a6/

Koncynprarus o auciuruinie /Kone/

6

2

0

3.0HEHKA KAYECTBA PEAJIM3AIINU JUCHUIIJIMHBI (MOAYJIS)

3.1. Texkymuii KOHTPO.JIb

DopMBI B BHIBI TEKYIIET0 KOHTPOJIS 10 AUCIHUIUIMHE, BUABI 3a1aHIH, KPUTEPUH UX OIICHUBAHUS, paclpeecHue 6aioB 1o BUIaM
TeKymero koHtpoist B BPC (mpu ncrmons3oBaHuN) pa3padaThIBAOTCS MPENoAaBaTesieM AUCIUILUIUHEI C YIeTOM ee CIeHu(UKT 1

JOBOJATCA 10 CBCACHUA 06yqa}0mnxc>1 Ha I€pBOM y‘IC6HOM 3aHATHUU.

TCKyH.H/Iﬁ KOHTPOJIb YCTIEBACMOCTH OCYIICCTBIIACTCS MPEIIOAABaATCIICM JUCIHUITJIMHBI B paMKax KOHTaKTHOM pa6OTLI u
CaMOCTOSITEIEHOH paboTHl 00yJarOITHXCA.
Bo3MoxHBI paznuyHble POPMBI IPOBEIEHHSI TEKYIIIeH aTTECTAlMH: YCTHBINA OTBET, MMChbMEHHBINA OTBET, KOMIBIOTEPHOE

TECTHUPOBAHHUE, BHITOJIHEHHE NPAKTHUESCKOTO 3aJaHUs B QJICKTPOHHON HH(OPMALMOHHO-00pa3oBatensHol cpene (QMOC).

s pukcrpoBaHns pe3ynbTaToOB TEKYIIEro KOHTPOJIS MOXKeT Henonb3oBathess DMOC.

3.2. [IpomMe:xyTOoUHAas1 aTTeCTalUs

TIpomerxxyTouHas aTTeCTalus 110 TUCIUIDTHHE TPOBOIUTCS C HCIIOIB30BAHUEM BOTIPOCOB U 3aIaHUH U3 KOMIUIEKTa OIEHOYHBIX
MmatepuaioB (KOM) mo gucuuruinHe.
OreHka c(hOpMUPOBaHHOCTH KOMITCTCHIIMH (YACTH KOMIICTCHIIMH ) OCYIIECTBIISCTCS Ha OCHOBE OLICHKU:
3HAHUEBBIX PE3YJIFTATOB — MPOBEPSIOTCS Yepe3 TECTOBBIC 3aJIaHWsI C BHIOOPOM OJIHOTO I HECKOJIBKUX TPaBHIILHBIX

O

OTBETOB, a TAKXKC 4€PC3 yCTHLIﬁ WIIM TUCbMEHHBIN OTBET Ha TECOPETUYECCKNEC BOIIPOCHI;

O

KpI/ITepI/II/I OLCHUBAHUA TCOPECTUUCCKUX BOIIPOCOB U TECTOBBIX BaHaHHﬁZ

OoooooQo

YMEHHI U BIIaJICHUI — MPOBEPAIOTCA 4epe3 BHINOIHEHHE MPaKTUIeCKUX, 1a00PaTOPHBIX MM MPOEKTHBIX 3aJaHUi, a
TaKXKe 4epe3 PelICHUE TUITOBBIX POPECCHOHATIBHBIX 3a/1a4.

«otmuaHO» — 90—-100% NpaBUIBHBIX OTBETOB,;
«xopouio» — 76-89% npaBUIBLHBIX OTBETOB;
«YZOBJIETBOPUTENBHO» — 60—75% npaBUIBHBIX OTBETOB;

«HEYIOBIETBOPUTEIBHO» — MeHee 60% NpaBUIbHBIX OTBETOB;

«3auteHo» — 60—100% mpaBUNBHBIX OTBETOB;
«He3auTeHo» — MeHee 60% NpaBUIIBHBIX OTBETOB.

Kpurepun orieHUBaHUS NPaKTHIECKUX (MIPAKTUKO-OPHEHTUPOBAHHBIX ) 3aJaHU:
OTIMYIHO» — 3aJaHUE BBIIIOJIHEHO MOJTHOCTHIO, 0€3 OmHMOOK U HeIOoYETOB; MPOIEMOHCTPUPOBAHO CBOOOIHOE BIafCHNUE

U




MaTepHaoM, yMEHUE IPUMEHSITh 3HAaHHUS B CTAHAAPTHBIX U HECTAHJAPTHBIX CUTYalUsIX;
«XOpOILOY» — 3aJJaHKE BBIOJIHEHO MOTHOCTBIO, IOMYIICHBI HE 0oliee OJHOW HEerpy0oil ONIMOKH MM OJHOTO-ABYX
HEJI0YETOB;
«YIOBIETBOPUTEIHBHO» — 3aJaHNE BBIIIOIHCHO HE MEHEe 4eM Ha 2/3; MOmyIeHs! OJHa Tpy0as nim IBe-TpH HerpyObie
OIMOKH, HO O0IIas JIOTHKA PEIICHHs] COXpaHEHa;
«HEYJIOBJICTBOPHUTEIILHO» — 3a/IaHHE BEHITOJHEHO MEHEe YeM Ha 2/3; HOIyIIeHB TpyOble OINOKH, CBHACTEIBCTBYIOMINE O
HETIOHNMAaHHIH CYTH 3aJIaHNs WM OTCYTCTBUM HEOOXOANMBIX YMCHHIH;
«3aureHo» — 60—100% mpaBUNBEHBIX OTBETOB,;
«He3ayTeHo» — MeHee 60% MpaBHIBHBIX OTBETOB.
OO0mye MmoJI0KeHHs:
Bo3moxxHBI pa3nmuaHbe GOPMBI IPOBEACHHS IPOMEKYTOYHON aTTECTAIIMN: YCTHBIM OTBET, TUCEMEHHBII OTBET, KOMITBIOTEPHOE
TECTUPOBAHUE, BHITIOJIHEHHE MPAKTUUIECKOTO 3aJJaHusl B 9JIEKTPOHHON HH(popManoHHO-00pa3oBaTenbHoil cpene (QUOC).
Kaxnprit o0yvarommuiics mosry4aeT yHUKaJIBHBIA BApHAHT 331aHui, C()OPMUPOBAHHBIA 13 KOMIUIEKTa OLICHOYHBIX MaTCPHAIIOB.
HToroBas omeHKa BEICTABICTCS ¢ YIETOM KaK TEKYIIETO KOHTPOJIA (IIPH HAIMYNH), TAK U PE3yIbTaTOB IIPOMEXKYTOUHOH
aTTeCTalUH.
KomruiekTsl OLeHOUHBIX MaTepualioB pa3pabaThiBatoTcs Ha kKadenape u cooTBeTcTBYIOT TpeboBanusm ®I'OC BO, conepxanuio
pabodeit mporpaMMbl M HHANKATOpaM KOMIIETCHITNH B YacTH, (GopMHUpyeMOi B paMKaX JAUCIUTUIIHBL.

O

0

O

U
U

4. YHEBHO-METOJANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIA)

4.1. Pexomenayemast 1ureparypa

4.1.1. OcHoBHas JUTEpPaATYypa

ABTOpLI, COCTaBUTECIN

3arnaBue

I/I3Z[aTeJ'ILCTBO, rona

On.anpec

JI1.1 | Dponos 10. M., [IpoekTHpOBaHKE IIESKTPONPUBOIA Canxkr-IletepOypr: https://e.lanbook.com/
Hlensxwn B. I1. MPOMBIIIJICHHBIX MEXaHI3MOB Jlans, 2014 books/element.php?
pll_id=44766
JI1.2 |Ilankparos B. B. ABTOMaTHYECKOE YIPaBICHNUE HoBocubupck: https://biblioclub.ru/in
3JIEKTPONPUBOIAMH: yueOHOE ocobue HoBocubupckuit dex.php?
TOCYyAapCTBEHHBIH page=book&id=22889
TEXHUYCCKUI 4
yHHBepcuTeT, 2013
JI1.3 | Hukutenko I'. B. DIEKTPONPHUBOJ POU3BOJICTBEHHBIX Craspomnons: ATPYC, |https:/biblioclub.ru/in
MEXaHMU3MOB: yaeOHOe mocodne 2012 dex.php?
page=book&id=27752
0
1.4 DNeKTpUYECKUil IPUBOJ U HoBocubupck: https://biblioclub.ru/in
anektpoobopynoBanue B AIIK: yueOHOE 3ooToi kojoc, 2014 | dex.php?
nocobue page=book&id=27815
6
4.1.2. lonojHUTeIbHAS JTUTEPATYypa
ABTOPBI, COCTaBUTENH 3arnaBue W3paTenbCcTBO, roj On.aapec
JI2.1 |®ponos 0. M., COOpHUK 3a1a4 U IPEMEPOB PEIICHHUI 110 Cankr-IlerepOypr: http://e.lanbook.com/b
[ensxun B. T1. 3JIEKTPUYECKOMY MPHUBOLY Jlans, 2012 ooks/element.php?
pll cid=25&pll id=3
185
JI2.2 |buprokos B. B., TSTroBBIi 3MEKTPHUUECKHI IPUBOJ;: yueOHOE Hosocubupck: https://biblioclub.ru/in
ITopceB E. T. nocooue HoBocubupckuit dex.php?
rOCYyAapCTBEHHBIH page=book&id=22893
TEXHUYECKUN 7
yHHBepcuTeT, 2013
JI2.3 | XommyxamenoB M. M. |Pacuet 1 BBIOOD 2JIEKTPUUYECKUX JBUraTemei Mocksa: 'opHas https://biblioclub.ru/in
METAJUTOPEIKYIIUX CTAHKOB: yu4eOHOE mocodne kuura, 2009 dex.php?
page=book&id=22919
6
JI2.4 | Kysneuos A. 10., DJEKTPONPUBOLL M ANEKTPOOOOPYAOBAHHE: HoBocubupck: https://biblioclub.ru/in
3onoB I1. B. y4eOHoe mocooue HoBocubupckuit dex.php?
TOCYAapCTBEHHBIH page=book&id=23047
arpapHbIit 3
yHHUBepcuTeT, 2012
JI2.5 | KyBuuuoB A., I'pexoB | Teopus anekTponpuBoaa: yueOHoe mocobue OpenoOypr: https://biblioclub.ru/in
2. OpeHOyprekuii dex.php?
TOCYAapCTBEHHBIH page=book&id=25923

yHHUBepcuTeT, 2014

2

4.2.1 llepeveHs INIEH3NOHHOTO H CBOOOTHO PACIPOCTPAHAEMOr0 MPOTPAMMHOTO 0GecIedYeHUust

KoMmiekT uieH3u0HHOT0 U CBOOOJHO PaCHpOCTPaHAEMOro IPOrpaMMHOTO 00ECIIEUSHNUS], B TOM YHCIIE OTEUECTBEHHOTO



https://e.lanbook.com/books/element.php?pl1_id=44766
https://biblioclub.ru/index.php?page=book&id=228894
https://biblioclub.ru/index.php?page=book&id=277520
https://biblioclub.ru/index.php?page=book&id=278156
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3185
https://biblioclub.ru/index.php?page=book&id=228937
https://biblioclub.ru/index.php?page=book&id=229196
https://biblioclub.ru/index.php?page=book&id=230473
https://biblioclub.ru/index.php?page=book&id=259232

TMPOU3BOJACTBA, KOTOPbIM obecreueH YHUBEPCUTET:

1. Onepanmonnas cucreMa Microsoft Windows (Bepcnu, noanepxuBaemsie TY YI'MK) mmn oTedecTBEeHHBIE OTIEpaIlHOHHBIC
crcTeMsl Ha 6a3e Linux, cooTBeTCTByIOMME TpeOOBAHISIM HH(POPMAIIMOHHOH 0€30IacCHOCTH M TOACPKUBaeMble HH(YPACTPYKTYpOH

YHHBEPCHUTETA.

2. ArtuBupyc Kacnepckoro (JIMieH3MpOBaHHOE aHTHBUPYCHOE penieHue, mpuMenseMoe B UT-uHppacTpyKType yHUBEPCUTETA).
3. Cpencta cereBoii 6e3omacHOCTH U GutbTparmu Tpadpuka SkyDNS.

4. Oducnoe mporpammHoe obecrieueHne cemerictsa Microsoft mmu coBmecTumslil oducHsli maxet («P7-Oducy, OnlyOffice,
LibreOffice), obecnieurnBaromuii paboTy ¢ TEKCTOBBIMH JOKYMEHTAMH, SJICKTPOHHBIMU TaOIHI[AMH, IPE3CHTALUSIMU 1 0a30BBIMU
(dhopmaramu oOMeHa.
5. Bpaysepsl u cpenctBa goctyna k Bed-pecypcam (SAunexc.bpaysep, Google Chrome, Mozilla Firefox, Microsoft Edge),
HacTpoeHHbIe Ha paboty ¢ DJUOC, 6ubIMOTeYHBIMU U 00pa30BaTeNbHBIMU OHJIAHH-TIIATGOPMaMH, C YCTaHOBICHHBIMU
cepruduraramu Munllugpsr PO.
6. CpexnctBa paboTsI ¢ apxuBaMH | (aiiioBoii cucremoit (Hanpumep, 7-Zip, WinRAR uiti BCTpoSHHBIE CpeZcTBa ONeparinOHHOM

CHUCTEMBI).

7. Cpeactpa npocmotpa u 00padotku PDF-nokymentoB Adobe Acrobat Reader, nnu Bctpoennsie cpenctsa OC.
8. I'padmueckuii penaxrop Paint. NET win ero kpoccrardopmennsie anamoru (GIMP u np).
9. Texcrossii pexaktop Visual Studio Code mmi coBMecTHMBIE KPOCCIIIATGOPMEHHBIC PEIIEHHS C OTKPBITBIM HCXOIHBIM KOJIOM.

4.2.2 Tlepeyenb npoecCHOHAIBHBIX 623 AAHHBIX © MHGOPMALIMOHHBIX CIIPABOYHBIX CHCTEM

42.2.1

Poccuiickue »xypHaisl B CBOOOTHOM JIOCTYIIEe HAYYHOM deKTpoHHOM Onbnmnoreka eLIBRARY.RU

4.2.2.2 | CnpaBouHas npasoBas cucteMa Koncynsrantllntoc

5. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI (MOAY JIA)

5.1 Obuasi xapakTepuCTHKA Y4eOHBIX AyTUTOPHIl M MHBIX MOMeIeHHii

JucnuminHa (MOIyIb, IPAKTHKA) PEATH3YETCsA B YUCOHBIX ayAUTOPHSX ISl TPOBEICHMsI YUCOHBIX 3aHATHH, OCHAIIIEHHBIX
000pyIOBaHUEM U TEXHUYCCKUMH CPEICTBAMH O0yUCHUSL.

Y4eOHble ayIUTOPUN A7 TPOBEACHUS 3aHATHH JEKIIMOHHOTO THITA YKOMIUIEKTOBAHBI YIeOHOH MeOeNbI0 M TEXHUUECKUMH
CpeAcTBaMH O0YYCHHS: MYJIbTUMEIHIHOE 000pYAOBaHUE AJIsl IPEAOCTABICHUS yueOHOI nHpOpMALUK ayAUTOPUH (CTAllMOHAPHOE
WM TIEPEHOCHOE) U (TP HEOOXOJMMOCTH ) 3BYKOYCHITUBAIOIIEe 000pyIOBaHUE (CTAMOHAPHOE WIIH TIEPSHOCHOE).

Y4eOHble ayTUTOPUN JIJIs TPOBEACHUS MPAKTUIECKUAX 3aHSATHIA, B TOM YHCIIe CEMUHAPCKOTO THIIA, TPYIIIOBBIX U MHIMBHY aTbHBIX
KOHCYJIbTallUi, TEKYIIET0 KOHTPOJISI M MPOMEXKYTOUHOM aTTECTAI[H YKOMIUIEKTOBAaHbI Y4eOHON MeOENbI0 M TEXHUUECKUMH
cpeacTBaMu 00yUYeHHS: MyJIbTUMEINITHOE 000pyIOBaHHE (CTAMOHAPHOE WIIH TIEPEHOCHOE) U (TIPU HEOOXOIMMOCTH )
3BYKOYCHJIMBAIOIIIee 000pYI0BaHNE (CTAIIMOHAPHOE I TIEPEHOCHOE).

ITomemienne st CaMOCTOSITEIBHOM PabOThI OCHAIIEHO KOMITBIOTEPHON TEXHUKOH ¢ BO3MOXKHOCTBIO TTOAKIIOYCHHUS K CETH
"UutepHer" 1 obecrieueHUEM AOCTYIA B 3JICKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTeIbHYIO CPEAY.

AKTyanbHBIC CBEJICHUS O HATMYUH 000PYIOBaHHBIX YUCOHBIX KAOWHETOB U OOBEKTOB JJIs MPOBEACHUS MPAKTHYCCKUX 3aHATHI
MIPEJICTABIICHBI B CIIEIIATILHOM pa3zeie «CreneHus 00 00pa3oBaTebHON OpTaHU3aim) OQUINATEHOTO CAaliTa YHUBEPCHTETA.

5.2 IlepeyeHb cnenUATH3MPOBAHHBIX AYIUTOPHUI, OCHAILICHHBIX J1a00PaTOPHBLIM 000py10BaHHEM (3AI0JIHAETCS NIPH

HE00X0IMMOCTH)

Ayn. Ne Haznauenue OcHaienue
VYueOHble MecTa (CTONBI U CcTybs). Pabodee MecTo mpemopaBaTesisi B COCTaBe
JlaGoparopust cron, cryn. HurepaktuBHas JXK-manens. ABToMaTH3uMpOBaHHBIE paboure
ABTOMATH3HPOBAHHOTO Mecta cTyneHToB. JlaGoparopHelii creHnm: «lccrmenoBaHne aCHHXPOHHOTO
NIEKTPONPUBOAA o0ecIieunBaeT | YaCTOTHO-PETYJIUPYEMOTO  DICKTPONpHBOAa».  JlabopaTopHBI  CTEHA:
BBITIOJTHEHHE TpeGoBaHMH K | «MccnenoBaHue CHHXPOHHOI'O 3JIEKTpoIpuBoJa». JlaGopaTopHbIil  cTeHN:
mpakTHIeckoMy  oOydeHmio 1o | «VccieqoBaHne CHHXPOHHOTO JJIEKTPONPHBOA C DIEKTPOABUTATENEM C
JCIIUITIIHHAM, M3yYaloONIUM | IOCTOSHHBIMKA ~ MarHuUTamm».  JlaGoparopusrii  creHn:  «MccnemoBanue
1204 HaJaaKy " 9KCIUTYaTaLMIO | IEKTPONPUBOA MIOCTOSTHHOT'O TOKa». JlaGopaTtopHsblii CTCHII:

9JIEKTPOIPUBOJIOB PabOYUX MAIIUH
M TEXHOJOIMYECKUX KOMIIJIEKCOB
COTJIaCHO COJEpPKAHUI OCHOBHBIX
00pa3oBaTeNbHBIX MPOrpaMM IO
BCEM HAIpaBJICHUSIM IOATOTOBKU B
TY VYI'MK B COOTBETCTBUH C
droc BO

«HccnenoBanue BBICOKOBONBTHOIO ANIEKTPONpUBOAaA». JlabopaTopHBIN CTEeHA:
«HccnenoBanne MeTOIOB BHOPAITMOHHOTO KOHTPOJIS M MOHHTOPHHTA MAallWH
u obopynoBanus». Jlabopatopublii cteHn: «lMccnemoBanue acMHXPOHHOTO
YaCTOTHO-PETyIHpyeMoro snexTponpusoaa. lIpumenenue». JlabopaTopHslit
crenn: «lllkagp mnpeobpasomarenmeid gacToTh». JlabopaTopHBIH — CTEHI:
«HccnenoBanne CHCTEMBI BOJOCHAOXKEHMS C  YaCTOTHO-PETYIIHPYEMBIM
9NEKTPONPUBOJOM HACOCHOTO arperata Ha ©0asze obGopynosanusi Danfossy.
Ocsuiorpadpl, KIS TOKOBbIE, MyJIBTUMETPBL.

6. METOJUYECKHUE YKA3AHUA JJIAA OBYYAIOIIINXCA 11O OCBOEHUIO JUCHUIIJIMHBI (MOAY JIS)

Metoanueckue yka3aHus i1 00y4JaroUUXcs 10 OCBOSHHIO AUCIIUILTNHBI
- U3yuenne paboueil mporpaMmbl TUCHUILIHBL.
- Ob6s3aTenpHas MOATOTOBKA K MPAKTHIECKUM 3aHSTHSM.

- 3y4yeHue 0CHOBHOH U AOIOJIHUTENBHOM JIUTEPATYPBL, UHTEPHET-UCTOYHUKOB.
- BrinosiHenue Bcex BUAOB CaMOCTOSITENILHOM paboThI.

D dhexTHBHOE OCBOSHHE AUCIUILIHNHEI TPEIIONAraeT PEryJIIpHOe MOCEIIEHNE BCEX BUIOB ayIUTOPHBIX 3aHSTHH, BBITOTHEHNE




TUIaHA CAMOCTOSITENILHOM PabOThI B IOTHOM 00beMe U IIPOXO0XKICHUE aTTECTAllUU B COOTBETCTBHHU C KaJICHIapHBIM yIEOHBIM
rpauKOM.

CTyaeHTy peKOMEH/TyeTcs O3HAKOMHTBCSI CO CITUCKOM OCHOBHOI U TOTIOJTHUTENBHOHN JuTepatypsl. JlocTyn K nHPpOpManOHHBIM
pecypcam OUOIHOTEKH U HH)OPMAIIMOHHO-CIIPaBOYHBIM cUcTeMaM ceTr "VMHTepHeT" OpraHn30BaH B YNTATHLHOM 3alie OMOIHMOTEKH
co ctauuoHapusix [I9BM, nmubo ¢ muynoro [I9BM (HoyTOyKa, IIIaHIIETHOTO KOMIBIOTEPA WIK HHOTO MOOMIIBHOTO YCTPOMCTBA)
TIOCPEICTBOM OECIIPOBOAHOTO JIOCTYIIA IIPH aKTHBAIIMU WHAWBHIYAIBHOM yYETHOH 3aITiCH.

IMTonp30oBanne MHOOPMAITOHHBIMH PECYPCAMH PACIIHPSIET BO3MOKHOCTH OCBOCHHS TEOPETHIECKOTO Kypca, BHITIOTHEHHUS
CaMOCTOSITENBbHON PabOTHI.

IIpakTHyeckue 3aHATUS BKIIOYAIOT B ceOsl OCBOCHUE JCUCTBUI, 00CYKICHHE MPOOJIEeM M0 OCHOBHBIM paszieiaM Kypca U
HAaIpaBJICHBI

Ha yTTyOJICHHE H3yYCHHOTO TEOPETHIECKOTO MaTepHana u Ha IpHoOpeTeHNe YMEHHI W HaBBIKOB.

CamocrosTenbHas paboTa CTyICHTOB BKIIFOYACT OCBOCHUE TEOPETUIESCKOr0 MaTepralia, HOATOTOBKY K BBIMOJHECHHIO 33 aHUN
NPAaKTHICCKUX 3aHATHH, U MTOJITOTOBKY K aTTECTAIlUH.

MeTtoandeckue peKOMEHIANNH 110 OpTraHu3alui 00pa30BaTeIBLHOTO Mpolecca A 00y4YeHUs] HHBAIUAOB | JIUI C OTPAHNYEHHBIMHU
BO3MOXKHOCTSIMH 3JI0POBBSI

ITpu HEOOXOUMOCTH TPOTpaMMa JUCITUTLTUHB MOXKET OBITh aJaNTUPOBAHA JIJISI HHKITFO3UBHOTO OOYYEHUS HHBATHIOB H JIHII C
OTpaHUYECHHBIMH BO3MOXHOCTSIMH 3/I0POBbBS C YIETOM OCOOSHHOCTEH HX MCUXO(PU3NUECKOTO Pa3BUTHSI, MHIUBHY ATbHBIX
BO3MOKHOCTEH M HEOOXOJUMBIX CIIELUANBHBIX YCIOBUN X 00y4eHUsI.

[Ipu Hanu4uuM B TpymIe CTyJCHTOB C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI BO3MOYKHO HCITOJIb30BATh a/IalITHBHBIC
TEXHOJIOTHH.

JJ1s CTyI€HTOB ¢ OTPaHUYEHHBIM CITYXOM:

- HCIIOJIb30BaHUE Pa3HOOOPA3HBIX IUAAKTUUYECKUX MAaTepHajIoB (KapTOUKH, PUCYHKHU, TIHCbMEHHOE ONUCAHKE, CXEMBI U T.II.) KaK
TIOMOIIb JUTSI MOHUMAHUS M PEIICHHS TIOCTaBJICHHOM 3a]1a4;

- HCTIOJIb30BaHUE BUACOMATEPUAIIOB, KOTOPHIE JAIOT BOSMOXKHOCTH ITOHATH TEMY 3aHSTUS M OCYIIECTBUTH KOMMYHUKATHBHBIC
NeHCTBUS;

- BBITIOJIHEHUE MPOCKTHBIX 33/IaHUH 110 U3y4aeMbIM TEMaM.

JIJI CTyIEHTOB ¢ OTpaHUYCHHBIM 3pECHHEM:

- HCTIOJIb30BaHUE (DPMITBMOB ¢ BO3MOKHOCTBIO BOCTIPHATHS Ha CIIyX JaBaeMOH B HUX MH(DOPMAIIH AJIs TIOCIIEAYIOMIETO e
o0cyXeHus;

- HCTIOJIb30BaHUE a2y TMOMATEPHAJIOB 110 M3y9aeMbIM TeMaM, UMEIOIIMCs Ha Kaderpe;

- HHAMBHIYAJIbHOE OOIIEHHE C MPEeToaaBaTeNieM M0 U3yJyaeMOMY MaTepHuay;

- TBOPYECKHUE 3a1aHMsI [T0 U3yYaeMbIM TEMaM HJIH 110 IMYHOMY KEJaHUIO C YIeTOM HHTEPECOB 00y4aeMoro.




