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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
peryIupoBaHus TpeOyeMBIX MapaMeTpoB AMEKTPonpuBoaoB B cuctemax TII-/1, ITU-AJ], [TY-C/.

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 2 0,5 0

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

1.2 OnexTponpuBoA kak cucreMa. OOuire TpeOoBaHMs K 2 10 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 2 0,5 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/ 2 0,5 0
2.3 Harpepanue u oxnaxnaenue apurateneii. Harpyzounsie 2 10 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/

0,5

32

DHepreTrka 3JIeKTPONPUBOJOB. DIEKTPOIIPUBO/BI CO
CTIeIMAIBHEIME cBOMcTBaMu. /IIp/

0,5

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 (CLO).

/Cp/

10

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/

0,5

3.5

Bubpoanarnoctuka 31eKTponprBoa kommnpeccopa /J1ad/

3

0,5

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
KOOpAMHAT 3JIeKTponpuBoa. CucreMa TUPUCTOPHBIN
mpeoOpa3oBaTeNb — IBUTATEINb.

Cuctema npeobpa3oBaTellb YaCTOThI — ACHHXPOHHBII
neurareib. O000IICHHAs CUCTEMA YIIPaBIIsSEeMbId
npeoOpa3oBaTenh — IBUTATEIh

/JTex/

0,5

4.2

ONexTponpuUBOA C ACHHXPOHHBIM ABuraTenem. /I1p/

0,5

43

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

0,5

44

OCHOBHBIE NTOKa3aTeIH CIIOCOO0B PETYIUPOBAHUS
KOOpJWHAT 3eKTpornpuBoaa. CucrtemMa THPUCTOPHBIN
npeoOpa3oBatens — ABurarens. 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 cKOpocTH. CXeMBI
LIYHTUPOBAHUS SIKOPS IBUTIATENs IOCTOSIHHOTO TOKA C
HE3aBHCUMBIM BO30YyskieHneM. CXeMbl IIyHTUPOBAHUS
SKOPS IBUTATEIS TOCTOSTHHOTO TOKA C
MIOCIIE0BATEIBHEIM BO30yKaeHHeM. PerymupoBanue
CKOPOCTH JJBUTATEJIs TIOCTOSTHHOTO TOKA C HE3aBUCHMBIM
B030y K/IeHHEM N3MCHEHHEM MarHUTHOTO TIOTOKA.
Croco0bI peryImpoBaHus CKOPOCTH ACHHXPOHHOTO
anekTponpuBoaa. OCOOEHHOCTH YaCTOTHOTO
PEryIMpoBaHMsl CKOPOCTH aCHHXPOHHOTO
JNIEKTPOIPHUBOJIA.

/JTex/

0,5

52

ONexTponpUBOA C ABUraTeNIeM IIOCTOSHHOTO ToKa /ITp/

0,5




53

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

0,5

54

PeoctatHOE perynupoBanue cKopocT. CXeMBl
LIYHTUPOBAHUS SIKOPS IBUTATENs TIOCTOSIHHOTO TOKA C
HE3aBHCUMBIM BO30YkieHnEeM. CXeMbI IIyHTHPOBAHUS
SKOPS IBUTATEIs TOCTOSTHHOTO TOKA C
MIOCIIEA0BATEIbHBIM BO30YKICHHEM.

PerynupoBanue CKOpOCTH ABUraTessi HOCTOSHHOTO TOKa C
HE3aBHCHMBIM BO30Y KICHHEM H3MEHEHHEM MarHUTHOTO
motoka. CrocoObI peryJupoBaHus 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 BKITIOUCHUS, CTATHIECKIE XapaKTEPUCTHKU U
pexxumbl pabotsl C/I.

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

Ilyck 1 TOpMOKEHHE CUHXPOHHBIM JBUTATENEH.
CuHXpOHHBI IBUTaTeNb KaK KOMIEHCATOP PEaKTUBHOI
MOIIHOCTH. CXEMBI YIIPABIEHNUS CUHXPOHHBIMU
JBUTATEIISIMA

/JTex/

0,5

6.2

DNeKTPONpPUBOA CHHXPOHHBIM aBuratenemM. /I1p/

0,5

6.3

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

0,5

6.4

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

0,5

6.5

Cxema BKJIFOYEHHUS, CTATHYECKUE XapaKTEPUCTUKH U
pexxuMel padboter CJ1.

PerynupoBanue ckopoctH anekrponpusogos ¢ CJ, cxema
BEHTHUJILHOTO JIBUTATES.

ITyck u TOpMOKEHHE CHHXPOHHBIM JIBUTATEJICH.
CHUHXpPOHHBIN JABUraTellb KaK KOMIIEHCATOP pEaKTUBHOU
MOIHOCTH. CXeMBI yIIpaBIeHHsI 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.

/Cp/

7.2

Iepexoansie mpomneccsr. /TIp/

2

0,5

73

INepexonnsie mporeccs B cucrtemax. /Cp/

3

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 yripasieHust AJl ¢ 4acTOTHBIM
BEKTOPHBIM YIIPABICHUEM.

Hmuranmonnsie Moaenu 31eMeHToB AJ[ ¢ 94aCTOTHEIM
BEKTOPHBIM YIIPaBIICHUEM

/JTex/

0,5

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/

0,5

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/

0,5

10.2

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




10.3 Hactpolika cucTteMsl ynpaBieHUs] aCHHXPOHHOTO 3 1 0
9JIEKTPOIPUBOJIA C YACTOTHBIM CKaJISIPHBIM
ynpasienueM /I1p/

10.4 BexropHoe ypapieHne aCHHXPOHHBIM 3 5 0
anekTpoasurareseM. VcenenoBanue paboTb
ACHHXPOHHOT0 YaCTOTHO-PETYJINPYEMOro
AIIEKTPONPUBOIa KOoHBelepa. HccnenoBanue paboThl
ACHHXPOHHOTO YaCTOTHO-PETYINPYEMOTo
JNIEKTPONPUBOIA HACOCHOTO arperata. MccnenoBanue
PabOThl ACHHXPOHHOTO YaCTOTHO-PETYINPYEMOTo
AJIEKTPOIPUBOJIOB MEXaHH3MOB MOCTOBOTO KpaHa /Cp/

Kon HaumeHoBaHue pa3nesioB U TeM /BU/ 3aHATHUSI/ Cemectrp | Yacos | Ilp.nmoar. IIpumeuyanue
3aHATHSA / Kypc 4acoB
Paznen 11. Hactpoiika cucteMsl ynpaBJieHHUsI 0

ACMHXPOHHOIO0 3JICKTPOIIPHUBOAA ¢ YaCTOTHBIM
BEKTOPHBLIM yIIpaBJCHUEM

11.1 Kontyp Toka ¢ [IM-perynsaTopom U aHaI0roBbIM 3 2 0
JATYNKOM TOKa.

Kontyp ckopoctu ¢ IIN-peryastopoM U UMITyJIbCHBIM
JATINKOM CKOPOCTH.

Kontyp cxopoctu ¢ ITM-perynsTtopoM 1 aHaJIOrOBBIM
JATYUKOM CKOPOCTH.

O’kuaeMble OKa3aTeN KadecTBa paboThl 3aMKHYTOTO
KOHTYpa CKOPOCTH.

/Cp/

11.2 HacTpoiika cuctemsl ynpaBieHUs] aCHHXPOHHOTO 3 2 0
JIEKTPOIPUBOJIA C YACTOTHBIM BEKTOPHBIM
ynpasienueM /I1p/

11.3 Hactpolika cucremsl ynpaBieHUs] aCHHXPOHHOTO 3 2 0
INIEKTPONPUBOJA C YACTOTHBIM BEKTOPHBIM
ynpasienuem /Cp/

11.4 Uccnenosanme stuetiku CELL BEICOKOBOJIBTHOTO 3 0,5 0
AIEKTPONPUBOIA. YTIPaBIEHUE U KOHTPOIb paOOTHI
npeoOpa3oBaTens 4acToTsl o uareppeiicy MODBUS
RTU /J1a6/

3.0HEHKA KAYECTBA PEAJIM3AIIMU JUCHUIIJIMHBI (MOAYJISA)

3.1. Texkymuii KOHTPO./1b

DopMBI 1 BHIBI TEKYIIEr0 KOHTPOJIS 10 AUCIUIUINHE, BUABI 3aaHIH, KPUTEPUH UX OIICHUBAHUS, paclpeercHue 0aoB 1o BUIaM
TeKyIero koutpoist B BPC (mpu ncnons30BaHUM) pa3pabaTHIBAIOTCS MpEToaBaTeNieM AUCIUILTHHEL C YUETOM €€ CIeIU(DUKI U
JOBOJSITCS JI0 CBEJICHUS 00OYYaIOIIMXCsl HA IEPBOM YUE€OHOM 3aHATHH.

Texymuii KOHTPOJIb YCIEBAEMOCTH OCYIIIECTBISIETCS TPETIoIaBaTelIeM TUCIUIUIMHEI B paMKaX KOHTaKTHOH pabOTHI 1
CaMOCTOSTEIbHON paboTH! 00yJarOITHXCA.

Bo3MoXHBI pazinuuHble (JOPMBI IPOBEICHHS TEKYIICH aTTEeCTalli: YCTHBIN OTBET, MIMCbMEHHbIH OTBET, KOMIIBIOTEPHOE
TECTUPOBAHUE, BHIIIOIHEHHE IPAKTHYECKOTO 3aJaHHs B 3JIEKTPOHHON HH(OpManoHHO-00pa3zoBaresbHoi cpexne (OMOC).

s pukcmpoBaHns pe3ynbTaTOB TEKYIIEro KOHTPOJIS MOXKeT uenonb3oBathess DMOC.

3.2. lIpomMe:xyTOoUHas1 aTTecTalUs

IIpomexxyTouHast aTTeCTanus 10 TUCIUIUTHHE TIPOBOIUTCS C HCITOIB30BAHUEM BOTIPOCOB U 3a/IaHUH U3 KOMIUIEKTa OIEHOYHBIX
MmatepuaioB (KOM) mo nucuumumge.
OreHka c(hOpMHUPOBAHHOCTH KOMITETCHITUH (YaCTH KOMITETCHIIMN) OCYIIECTBIISIETCSI HA OCHOBE OIECHKH:

O 3HAHMEBBIX PE3yJIHTaTOB — MPOBEPSIOTCS Yepe3 TECTOBBIC 3a/IaHMS C BHIOOPOM OJHOTO MM HECKONBKUX IPaBHIBHBIX
OTBETOB, a TAKIKE UEPE3 YCTHBIN UM MUCbMEHHBII OTBET Ha TEOPETUUECKHUE BOIIPOCHL;
0 YMEHHH U BIaJICHUI — MPOBEPSAIOTCA 4epe3 BHINOMHEHUE MPaKTUYEeCKUX, 1a00PaTOPHBIX MM IMPOEKTHBIX 3aJaHUi, a

TaKXKe Uepe3 PelICHUE TUITOBBIX TPO(ECCHOHATBHBIX 3a1a4.

Kpurepuu orieHHBaHNS TEOPETHIECKUX BOIIPOCOB M TECTOBBIX 3aJaHMUI:

«oTmaHO» — 90—-100% NpaBUIBHBIX OTBETOB,;

«xopouio» — 76-89% npaBUIBHBIX OTBETOB;

«YZOBJIETBOPUTENIBHO» — 60—75% NpaBUIBHBIX OTBETOB;

«HEYIOBIICTBOPUTEILHO» — MeHee 60% TpaBUIBHBIX OTBETOB;

«3auteHo» — 60—100% mpaBUNBHBIX OTBETOB;

«He3aYTeHo» — MeHee 60% MpaBUIBHBIX OTBETOB.

Kpurepuu orieHnBaHNS MPaKTHYECKUX (TTPAKTHKO-OPUEHTHPOBAHHBIX) 3aaHUH:

O COTIMYHO» — 3aJaHUE BBIIOJIHEHO MOIHOCTHIO, 0€3 OmHMOOK U HeIO0YETOB; MPOAEMOHCTPUPOBAHO CBOOOIHOE BIafCHNUE
MaTepuangoM, yMEHUE IPUMEHSATh 3HaHHsI B CTAHAAPTHBIX M HECTAHAAPTHBIX CUTyaLUsX;

O «XOpOIIO» — 3a/JaHKe BHIITOJIHEHO ITOJHOCTHIO, IOMYIISHEI He OoJiee OHONW HEerpy0oi ONMIMOKH FUIH OJJHOTO-IBYX

Ooooooo




HEJI09IETOB,;
«YIOBJICTBOPUTEIBHO)» — 3aJJaHUC BBIIIOJIHCHO HE MEHee 4eM Ha 2/3; MOmyIIeHbI OHa Tpy0asi Win IBe-TPH HerpyObie
OIMOKH, HO 00IIas JIOTHKA PEIICHHS COXPAaHCHa;
«HEYIOBJICTBOPUTEIILHO» — 3a/IaHHE BEHITOJTHEHO MEHee UeM Ha 2/3; HOIyIIeHbl TpyOble OMHOKH, CBHACTCIBCTBYIOMNE O
HETIOHUMAaHUH CYTH 3aJlaHHsI WIH OTCYTCTBUU HEOOXOANMBIX YMEHUIA;
«3auteHo» — 60—100% npaBUIBHBIX OTBETOB;
«He3auTeHo» — MeHee 60% MpaBUIIBHBIX OTBETOB.
Oobmye MoIoKeHus:
Bo3MoxHBI paznuuHble GOPMBI IPOBEIECHHS TPOMEKYTOYHOHN aTTeCTalluU: YCTHBIM OTBET, HIUCbMEHHBIN OTBET, KOMIIbIOTEPHOE
TECTUPOBAHHKE, BBITIOJIHEHHE MPAKTUIECKOTO 3aJ[aHus B AJICKTPOHHOMN HH(pOopMaImoHHo-00pa3oBaTenbHoil cpene (AUOC).
Kaxsit 00y4aromuiicst momydaeT YHHKANbHBII BapHaHT 3aJaHUH, c(QOPMHUPOBAHHEIN U3 KOMIIJIEKTa OIIEHOYHBIX MaTEPHAJIOB.
HToroBas orieHKa BBICTaBISETCS C YIETOM KaK TEKYILEro KOHTPOJIs (pY HAJMYUK), TAaK U PE3yJIbTaTOB MPOMEKYTOUHOM
aTTeCTalUHU.
KoMIuTeKThI OIEHOYHBIX MaTepHAaIOB pa3padaTeIBarOTCs Ha Kadeape 1 cooTBETCTBYIOT TpeboBanmsiM @I'OC BO, coneprxannio
pabodeii mporpaMMbl ¥ HHANKATOpaM KOMIETESHITHH B 4acTH, popMHUpyeMoi B paMKaX AUCIUTUIHHEL
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4. YHEBHO-METOJANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY.JIS)

4.1. PekoMeHayemMasi TuTepaTypa

4.1.1. OcHoBHasI 1UTEpPaTypa

ABTOpBI, COCTaBUTENU

3arnaBue

W3narenscTBO, TOI

On.anpec

JI1.1 | ®pornos 0. M., ITpoexTHpoBaHKE MEKTPOIPHUBOAA Cankr-IletepOypr: https://e.lanbook.com/
ensxun B. I1. MPOMBIIIJICHHBIX MEXaHU3MOB Jlans, 2014 books/element.php?
pll_1d=44766
JI1.2 | ITankpator B. B. ABTOMaTHYECKOE YIPABICHHUE HoBocubupck: https://biblioclub.ru/in
ANIEKTPOTPUBOJAMH: YIeOHOE Tocoome HoBocubupcknit dex.php?
roCyJapCTBEHHBIN page=book&id=22889
TEXHUYCCKUIH 4
yHuBepcuret, 2013
JI1.3 | Hukwurenko I'. B. DJIEKTPONPUBO]T TIPOU3BOICTBEHHBIX Craspomnons: ATPYC, | https:/biblioclub.ru/in
MEXaHM3MOB: Y4eOHOe mocodne 2012 dex.php?
page=book&id=27752
0
J1.4 DJIEKTPUUYESCKHUIA TTPUBOJT K HoBocubupck: https://biblioclub.ru/in
anexTpoobopynoBanue B AIIK: yae6HOC 3onoroii xkomnoc, 2014 | dex.php?
nocobue page=book&id=27815
6
4.1.2. lonoJiIHUTEIbHAA JIUTEPATYPa
ABTOpBI, COCTaBUTENH 3arnaBue WznatensctBo, rox On.aapec
JI2.1 | Dponos 0. M., COopHHMK 33/1a9 ¥ IPUMEPOB PEIICHHHA IO Canxkr-IletepOypr: http://e.lanbook.com/b
Hlensxwn B. I1. AIEKTPHIECCKOMY HPHUBOITY Jlans, 2012 ooks/element.php?
pll_cid=25&pll id=3
185
JI2.2 | buprokos B. B., TSroBBIH MEKTPHUYCCKHUIA PUBOJ: YIeOHOE HoBocubupck: https://biblioclub.ru/in
IopceB E. T nocoone HoBocubupckuii dex.php?
TOCYAapCTBEHHBIH page=book&id=22893
TEXHUYECKUH 7
yHuBepcureT, 2013
J12.3 | XommyxamenoB M. M. |PacdeT u BBIOOp AJIEKTPUIESCKUX JBUTATEIICH Mocksa: 'opHas https://biblioclub.ru/in
METAJUTOPEKYIINX CTAHKOB: ydeOHOe mocobue kHHUTa, 2009 dex.php?
page=book&id=22919
6
J12.4 | Kysnemnos A. 10., DJIEKTPONIPUBOJT M AIEKTPOOOOPYAOBAHHE: HoBocubupck: https://biblioclub.ru/in
3onos I1. B. yaeOHOe mocodue HoBocnbupckuii dex.php?
roCyJapCTBEHHBIN page=book&id=23047
arpapHbIit 3
yHuBepcuret, 2012
JI2.5 | KyBmHOB A., I'pexoB | Teopus anmekTponpuBoaa: yueOHOe Tocooue Openodypr: https://biblioclub.ru/in
0. OpenOyprexuit dex.php?
roCyAapCTBEHHBIN page=book&id=25923

yHuBepcuret, 2014

2

4.2.1 IlepeyeHb JIMIIEH3MOHHOIO H CBOOOJHO PACIIPOCTPAHSIEMOI0 IPOIPAMMHOI0 o0ecneyeHust

KoMIIIeKT THICH3HOHHOTO 1 CBO60)IHO PacpoCcTpaHsICMOro MporpaMMHOIO O6€CHC‘ICHI/I$[, B TOM YHCJIC OTCYCCTBCHHOI'O
TMPOU3BOJACTBA, KOTOPbIM obecreuex YHUBEPCUTET:



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

1. Onepanuonnas cuctema Microsoft Windows (Bepcuu, nognep:xxusaemsie TY YIMK) unu oTeuecTBeHHBIE ONIEPAI[OHHBIC
cucTeMsl Ha 6a3e Linux, cooTBeTCTBYIOIME TpeOOBaHUSIM HH()OPMAMOHHON 0e30MaCHOCTH U MOAIEPKUBaeMble HHPPACTPYKTypOH
YHHUBEpPCHTETA.

2. AatuBupyc Kacnepckoro (JIMIIEH3UPOBaHHOE aHTHBUPYCHOE peleHue, mpuMenseMoe B UT-uHQpacTpyKType YHUBEPCHUTETA).
3. CpencrtBa ceteBoit 6e3omacHocTH U GunpTpanuu Tpaduka SKyDNS.

4. O¢uchHoe nporpamMmHoe obecriedenne cemeiictBa Microsoft wim coBMecTuMbIi oducHbii akeT («P7-Oducy», OnlyOffice,
LibreOffice), obecneunBaromuii paboTy ¢ TEKCTOBBIMH JOKyMEHTaMH, SJIEKTPOHHBIMHI TaOIHIIaMH, IPE3CHTAINSIMA 1 0a30BBIMI
(hopmaramu oOMeHa.
5. Bpayseps! u cpeacTBa noctyna k Beo-pecypcam (Aunekc.bpaysep, Google Chrome, Mozilla Firefox, Microsoft Edge),
HacTpoeHHbIe Ha paboTy ¢ IUOC, GUOIHOTEYHBIMU U 00pa30BaTEIHLHBIME OHJIAHH-TIATGOPMaMH, C YCTAHOBICHHBIMHU
cepruduraramu Muallugpsr PO.
6. CpenctBa paboTHI ¢ apxuBaMu U (aiioBoit cucteMoii (Hampumep, 7-Zip, WinRAR unu BcTpoeHHbIE CpecTBa ONEpariHOHHON

CHUCTEMBI).

7. Cpenctpa pocmotpa u oopadotku PDF-nokymentoB Adobe Acrobat Reader, mmu Bctpoennsie cpeactsa OC.
8. I'pacpuaeckmit pemaxrop Paint.NET nnu ero xpoccmnardopmernnsre ananoru (GIMP u gp).
9. Texcrossrii pepaktop Visual Studio Code mmi coBMecTHMBIE KPOCCILIATPOPMEHHBIE PELICHHS C OTKPBITHIM HCXOIHBIM KOJIOM.

4.2.2 IlepedyeHb npodeccHOHATBHBIX 023 JaHHBIX 1 UHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

4221

CnpaBouHast npaBoBas cucteMa KoncynprantlLiroc

4.2.2.2 | Poccuiickue xypHaibl B CBOOOJHOM JIOCTYIIE HAy4YHOH 3eKkTpoHHON 6ubnuorexa eLIBRARY.RU

5. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

5.1 O0mas XapaKTepHCTUKA Y4eOHbIX AyIUTOPUIH M MHBIX NIOMELIeHHIT

JucrmmHa (MOIyiIb, IPAKTHKA) PEaIM3yeTCs B YIeOHBIX ayJUTOPHAX JJISI IPOBEACHHS YIEOHBIX 3aHATHH, OCHAIIEHHBIX
000pyIOBaHHEM U TEXHHYECKUMH CPEACTBaMH O0Yy4EHHUS.

Y4eOHbIC ayTUTOPHUH LTS TIPOBEICHUS 3aHATHH JICKIIMOHHOTO THIIA YKOMIUICKTOBaHbI YUeOHOH MEOENBI0 H TEXHUYECKIMHU
CpeACTBaMH O0YUeHHS: MyJIbTUMEINIHHOE 000pYAOBaHUE I IPEAOCTaBICHUS yaeOHOI nHpOpMauy ayIUTOPHH (CTallHOHApHOE
WIIH TIEPEHOCHOE) U (TP HEOOXOJMMOCTH ) 3BYKOYCHIIMBAIOIee 000pyI0BaHUE (CTAMOHAPHOE WIIN TIEPEHOCHOE).

Y4eOHble ayIUTOPUN AJIsl TPOBEACHUSI MPAKTUUECKUX 3aHATHIA, B TOM YHCIIE€ CEMUHAPCKOTO THIA, TPYIIOBBIX U HHIUBUIYaTbHBIX
KOHCYJIBTalNH, TEKYIIET0 KOHTPOJIS K IPOMEKYTOYHON aTTECTAIlMH YKOMIUICKTOBAaHBI YIeOHON MEOEIBI0 i TEXHUIECKIMHU
cpencTBamu 00ydeHHs: MyJIbTUMENUITHOE 000pyIOBaHUE (CTAIMOHAPHOE WIIN TIEPEHOCHOE) U (TIPU HEOOXOIMMOCTH )
3BYyKOYCHIIHBArOIIee 000pyA0BaHHE (CTAMOHAPHOE MIIH MEPEHOCHOE).

[Tomerienue U1 CaMOCTOSITENbHONM PabOThl OCHAILIEHO KOMIIBIOTEPHOM TEXHUKOM € BOZMOKHOCTBIO MTOJIKIIFOUEHHSI K CeTH
"UaTepHer" 1 0OecneueHNeM J0CTYyTa B 3JICKTPOHHYIO0 HHPOPMAITMOHHO-00pa30BaTELHYIO CPEy.

AKTyaJlbHBIE CBEJICHUS O HAJIMYNH 000pyIOBAaHHBIX yUeOHBIX KAOMHETOB U OOBEKTOB IS IPOBEACHHS IPAKTUUECKHUX 3aHATUI
MIPEeJICTABIEHBI B CIIELIMATILHOM pa3zeie «CeneHust 00 00pa3oBaTeIbHOW OpraHU3alumy) OQULIHMAIBHOTO caiiTa YHUBEPCUTETA.

5.2 IlepeveHb cieNHATH3NPOBAHHBIX AYTNTOPHIi, 0CHALEHHBIX JIA00PATOPHBIM 000PYI0BaHHEM (3aMOJTHSIETCS TPH

He00X0IMMOCTH)

Ayn. Ne Hasnauenne Ocuarmenne
VYueOHbIe MecTa (CTONBI U cTylNbst). Pabodee MecTo mpenozpaBaTens B COCTaBe
JlabopaTopust cron, cryn. UartepaxtuHas JKK-mamems. ABTOMaTH3MpOBaHHEIE paboune
ABTOMaTH3UPOBAHHOT'O Mecta cryaeHToB. JlaGopartopuslii crena: «VccnenoBaHue acHMHXPOHHOTO
3IIEKTPOIPUBOJIA 00€eCIIeunBaeT | YaCTOTHO-PETYJIIUPYEMOr0  3JeKTponpuBopay.  JlaboparopHblii  cTeHn:
BBITIOJTHEHHE TpedoBaHMi K | «MccnenoBaHre CHHXPOHHOTO 3JIEKTPONPHUBOAA». JlabopaTOpHBIH CTEHI:
mpakTHIeckoMy  oOydueHmio 1o | «VccneqoBaHME CHHXPOHHOTO JIEKTPONPHBOAA C JIICKTPOABUTATENEM C
JMCLIMIUTHHAM, N3YYaIOIUM | IOCTOSSHHBIMM ~ MarHutamu».  JlaGoparopusiit  crenn:  «MccnenoBanue
1204 HaJanKy " SKCILTYaTalNIO | 3IEKTPOIIPUBOIA IIOCTOSTHHOTO TOKa». JlaGopaTtopHsbIii CTCHI:

ANEKTPOTIPUBOJIOB pabOUUX MAITUH
U TEXHOJOHYCCKUX KOMILICKCOB
COTJIACHO COJEPIKAHHIO OCHOBHBIX
00pa3oBaTeNBHEIX IPOTPaMM IO
BCEM HAIIPABJICHUAM IMOATOTOBKU B
TY VYI'MK B cooTBeTcTBUH C
®I'0OC BO

«MccrnenoBanue BBICOKOBOIBTHOTO BIEKTponpHBoAa». JlabopaTopHsil cTeHn:
«MccnenoBanue MeTOJIOB BHOPALMOHHOTO KOHTPOJSE M MOHHTOPMHIA MalluH
n obopynoBauus». JlaGopatopuslii creHn: «lMccrnenoBaHne acHMHXPOHHOTO
JaCTOTHO-PETYNUPYEMOTro 3ieKTponpuBoaa. I[Ipumenenue». JlabopaTopHsIit
crenn: «lllkap mnpeobpasoBareneit wacToTh». JlabopaTopHBIN  CTeH.:
«MccnenoBanue  CHCTEMBl  BOJOCHAOKEHUsI €  YaCTOTHO-PEryJIHPYEMbIM
3NIEKTPOIPUBOJIOM HACOCHOTO arperata Ha ©Oase oGopynoBaHus Danfossy.
Ocunmnorpadsl, KIS TOKOBEIE, MyITbTHMETPHI.

6. METOJUMYECKHUE YKA3ZAHUA JJIAA OBYYAIOIINXCA 110 OCBOEHUIO JUCITUIIJIMHBI (MOAY JISA)

Metonuyeckue yka3aHus JUls 00Y4aroMIUXCsl 0 OCBOCHHIO JUCIIUIIHHBI
- Uzyuenne pabodeii mporpaMMbI AUCTIATUTHHEL.
- Obs3aTenbHas MOATOTOBKA K MPAKTUYECKUM 3aHITHSIM.

- MI3y4eHne OCHOBHOH 1 JOIIOJHUTEILHON JINTEPATYPBl, UHTEPHET-UCTOYHUKOB.
- BrimonHeHMe BceX BUIOB CAMOCTOSITEIIEHOM PaOOTHI.

OddexTuBHOE OCBOSHHE TUCHUIIIMHBI IPEANONAaraeT peryIsspHoe MOoCelleHIe BCeX BUIOB ayAUTOPHBIX 3aHATHH, BBITOTHEHHE
IUIaHa CAMOCTOSTENFHOM pabOoThI B IOJIHOM 00bEME U IIPOXO’K/ICHUE aTTECTAllUH B COOTBETCTBUH C KaJICHAAPHBIM yU4eOHBIM

rpauKOM.




CTyzneHTy peKOMEHIyeTcs O3HaKOMHTBCS CO CITUCKOM OCHOBHOMH U IOMIOTHUTENBHON THTEpaTypsl. JIoCTYyI K HHPOPMALUOHHBIM
pecypcam OuOIHOTEKH U MHGDOPMALIMOHHO-CIIPABOYHBIM cucTeMaM ceTH "MHTepHeT" opraHn30BaH B UNTAJIHHOM 3ajie OMOIMOTEKH
co crannoHapHbIX [I9BM, 6o ¢ muaHoro [I19BM (HOyTOyKa, INTaHIIETHOTO KOMIBIOTEpa WIIM HHOTO MOOMIIBHOTO YCTPOICTRA)
MOCPEICTBOM OECIIPOBOAHOTO OCTYIIA IIPH aKTHBAIIMY WHANBHYJIFHOI y4eTHOH 3amucH.

[Tonp3zoBanre HHOOPMALIMOHHBIMU PECYPCAMU PACIIUPSET BO3ZMOKHOCTH OCBOCHUS TEOPETUUECKOTO KypCa, BBIMOJIHEHHS
CaMOCTOSITEIbHOI paboTHI.

IMpakTrdeckue 3aHATHS BKIIOYAIOT B ce0s1 OCBOEGHHE ACHCTBHMN, 00CYXeHNE PoOIIeM [0 OCHOBHBIM pa3jienaM Kypca U
HAIIPaBIICHBI

Ha yriayOJieHHe U3y4YeHHOTO TEOPETHUECKOro MaTepruaia U Ha IpuoOpeTeHne YMEHUN 1 HaBBIKOB.

CamocrosTenbHas paboTa CTyICHTOB BKIIFOUACT OCBOCHHE TCOPETUIECKOTO MaTepraa, TIOATOTOBKY K BEITOJHEHHIO 3a/TaHHH
MPaKTUIECKUX 3aHATHH, U TOJTOTOBKY K aTTECTAIlHH.

MeTtonuveckre peKOMEHIAIUH IO OPTaHU3aIiKi 00pa30BaTEIbHOrO Mpoliecca st 00yUeHHs HHBAIUIOB U JIUI] C OTPaHUYCHHBIMH
BO3MOKHOCTSIMH 3I0POBBSI

Ipu HE0OXOAMMOCTH TIPOrpaMMa IUCIUIUTHHBI MOXKET OBITh aIalITUPOBAHA JIJIsl HHKIIFO3UBHOTO O0YYCHHUST HHBAIH/IOB H JIUI] C
OrpaHMYCHHBIMU BO3MOKHOCTSMH 30POBbBS C YYETOM OCOOCHHOCTEH UX MCUXO()U3UUECKOTO PA3BUTHS, HHIUBHUIYITBHBIX
BO3MOKHOCTEH U HEOOXOIUMBIX CIIEIHAIBHBIX YCIIOBUHM UX 00yUCHHS.

Ipu HaNMUYUK B TPYIINE CTYACHTOB C OTPAHMYCHHBIME BO3MOXXHOCTSIMH 3/I0POBbSI BO3MOYKHO KCIIOJIB30BaTh a[AlITHBHBIC
TEXHOJIOTHH.

JIJis CTy/IEHTOB ¢ OTPaHUYCHHBIM CITYXOM:

- UCTIOJIL30BAaHKE PA3HOOOPA3HBIX TUIAKTHUECKUX MATEPHaIoB (KapTOUKH, PHCYHKH, THCBMEHHOE OIMCAHUE, CXEMBI U T.II.) KaK
MOMOIIIb JUTS IOHMMAHUS U PEIICHHUS TOCTABICHHOM 3a1a4u;

- UCIIOJIb30BaHKE BUICOMATEPUAIIOB, KOTOPBIC JAFOT BO3MOKHOCTD IOHSATh TEMY 3aHITHS U OCYILECCTBUTH KOMMYHHUKATHBHBIC
JICHCTBHS,

- BBIITOJIHCHHE TIPOCKTHBIX 33/IaHUM 110 U3y4aeMbIM TEMaM.

JLJis CTYAGHTOB C OTPaHUYCHHBIM 3PCHUCM:

- HCTIOJIb30BaHUE (DMUIIBMOB C BO3MOXKHOCTBIO BOCTIPUATHS Ha CIIYX JaBaeMOM B HUX MH(MOPMAIIMH IS TIOCIIEAYIOIIETO e
00CYXIeHUS,

- HCIIOJIb30BAHKE ayTUOMATEPHAIIOB [T0 U3YIaEeMbIM TEMaM, HMCIOLIMMCS Ha Kadepe;

- HHIUBHIyaJIbHOE OOILCHUE C IPEMOJaBaTesIeM 110 U3y4yaeMOMy MaTepHaIy;

- TBOPYECKHUE 3aaHusl [I0 M3yYaeMbIM TEMaM HIIH 110 JTMYHOMY KEJTaHHIO C YYETOM HHTEPECOB 00y4aeMoro.




