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1. HEJIA A 3AJIAYU JTUCIHAIIJINHBI

1.1. eau AuCHUMIHHBI

[IpuoOpeTeHne CTyJIeHTaMHU TEOPETUUYECKUX 3HAHUW U IMPAKTUYECKHUX
HaBBIKOB HCIIOJB30BAaHUS COBPEMEHHBIX MPOTrPaMMHBIX KOMIUIEKCOB B CHCTEMax
aBTOMATHKH MPOMBIIIICHHBIX YCTAHOBOK U TEXHOJOTUYECKUX KOMIIJIEKCOB.

1.2. 3axaun ocBoeHHA TUCIHUILIHHBI

N3ydenune anmapaTypbl ONEPAaTUBHOTO YIPABICHUS U MOHUTOPUHTA CUCTEM
BU3YyaJIN3aIMH TEXHOJIOTHIECKUX ITPOIIECCOB.

N3ydeHne COBPEMEHHOrO MPOTPAMMHOTO OOECIEUCHHs  alapaTypsl
KOHTPOJISL ¥ BU3YaJU3AINH TEXHOJIOTHIECKUX MPOIIECCOB.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
Hucrummaa «CoBpeMEHHBIE TMPOTPAMMHBIE KOMIUICKCBD) OTHOCHUTCS K
JUCIUTUIMHAM 4acTd, POPMUPYEMON y4aCTHUKAaMHU 00pa30BaTEIbHBIX OTHOIIICHUM
(mucuuriMHa 1o BEIOOPY) 6s10Ka b1.

3. HEPEYEHDb IIVTIAHUPYEMBbIX PE3YJIbTATOB OBYUEHMUS 11O
JUCHUITJIMHE

[Ipouecc  u3ydyenuss  guciuIUIMHBL  «COBpEMEHHBIE  MPOTPaMMHBIE
KOMIUIEKChI» HallpaBjieH Ha (POPMHUPOBAHUE CIAEAYIOIINX KOMIETEHIIMM:

I1IK-1 - CrnocoOeH  BBIMOJHATH  HAyYHO-UCCIIEAOBATEIbCKHE U
OIBITHO-KOHCTPYKTOPCKUE Pa3pabOTKH MO OTAEIbHBIM pa3/iesilaM TeM

[IK-2 - CrnocoOeH BBINOIHATH TMOATOTOBKY 3JEMEHTOB JTOKYMEHTAlUH,
IIPOEKTOB IJIAHOB U MIPOTPaMM MPOBEJIEHUS OTACIBbHBIX 3TAllOB padboT

[1K-3 - CnocobeH pa3pabaTbiBaTh NPOEKTHBIE PEIICHUS OTAEIbHBIX YacTel
CUCTEMBI JIEKTPONIPUBOA U BCEW CUCTEMBI JJIEKTPOIPUBOAA

[TIK-4 - Cnocoben pa3pabaThiBaTh MPOEKTHBIC PEIICHUS OTACIbHBIX YacTei
aBTOMATU3UPOBAHHOMN CUCTEMBI YIIPABJIECHHS TEXHOJIOTMYECKUMU ITPOLIECCAMMU

Pe3yabTaThl 00yueHHs, XapaKTepUu3ywiue

Komnerenuus
¢pOopMHUPOBAHHOCTH KOMIIETEHIIMH

[IK-1 3HATh [IPOrPaMMHBIE IPOYKThI, OPUEHTUPOBAHHBIE
Ha PELIEHUE HAYYHBIX U
POEKTHO-KOHCTPYKTOPCKUX 33/1a4 B 00J1acTU
AIEKTPOIHEPTETUKU

YMETh BBITNOJHATH COOp U aHAIM3 JaHHBIX JIJIs
IPOCKTUPOBAHMUS, COCTABJIATh
KOHKYPEHTHO-CITOCOOHBIC BAPHAHTHI TEXHUICCKHIX
pelieHni, 000CHOBBIBATh BRIOOD MEIECOOOPA3HOTO
pEIICHUS, IEMOHCTPUPOBATh IIOHUMAaHHE
B3aMMOCBSI3H 3a/1a4 [IPOCKTUPOBAHUS U
HKCILIyaTaI[uH

BJIAICTh HABBIKAMU MTPOBEICHHS padOT IO
00paboTKe U aHAIN3Y HAYYHO-TEXHUYECKOU
nHGOPMAITUHU U Pe3yTbTATOB UCCIICIOBAHUM

[1K-2 3Hath TpedoBanust ECKJI npu opopmnennun




KOHCTPYKTOPCKOW JOKYMEHTAIIU!

YMCETD BBIIIOJHATDb MOATOTOBKY 3JICMCHTOB
AJOKYMCHTAIIUH, IIPOCKTOB IIJIAHOB U IIPOTrpaMM
IIPOBCACHUS OT/ICIIbHBIX 3TAallOB pa60T

BJIa/IeTh HaBBIKaMU O(hOpPMIIEHUS PE3yIbTATOB
MCCJIEIOBAHMM U pa3pabOTOK

[1K-3 3HATh OCHOBBI TEXHOJIOTMYECKOTO Tpolecca
00BbeKTa, YCTPOUCTBO U MPUHIIUI paOOThI
AKCILTYaTUPYEMOTO AJIEKTPOTEXHUUECKOTO
000pyZI0BaHUS U UX OCHOBHBIE TEXHUYECKUE
XapaKTEPUCTUKHU, METO/IbI MPOEKTUPOBAHUS
TEXHOJIOTUYECKHUX MTPOLIECCOB U PEKUMOB
IIPOM3BOJCTBA

YMETh UCMOJIB30BATh COBPEMEHHBIE
MH()OpPMAIMOHHBIE TEXHOJIOTUH U
MHCTPYMEHTAJIBHBIE CPEJCTBA I PELICHUS
pa3IMyYHBIX 33Ja4 B CBOEH Npo¢ecCHOHaATbHON
NEeATEIbHOCTH

BJIa/IE€Th METOJJaMH, 00ECIIEUYNBAIOIIUMU

3¢ (HEeKTUBHBIE PEKUMBI TEXHOIOTHYECKOTO
Mpolecca, HaBBIKAMU KOHTPOJISI TEXHUUECKUX
MapaMeTpPOB IKCILTyaTUPYEMOTO
AIIEKTPOTEXHUIECKOTO 000PYAOBAHNUS

I1IK-4 3HATh TUIIOBBIE TEXHOJIOTUYECKUE MPOLIECCHI U
PEKHUMBI, CYIIECTBYIOIIUE METObI KOHTPOJIS
PEXKUMOB pabOTHI 000PYIOBaHHUS TPOU3BOCTBA,
TEXHOJIOTHIO TTPOU3BOACTBA MPOAYKIIUU
PEPUITUS

YMETh OCYLIECTBIISITh HACTPOHKY KOHTPOJIUPYEMBIX
TEXHUYECKUX MApaMETPOB IKCILTYaTUPyEMOTO
ANEKTPOTEXHUYECKOTO 000PYI0BaHUS

BJIQJIETh HABBIKAMHM DKCILTyaTallid 0OHEKTOB
SHEPrEeTUKU

4. OFBEM JINCIHUIIJINHBI
O6mrast TpymoeMKocTh AUCIUIUINHBL  «COBpEeMEHHBIE MPOTPAMMHBIC
KOMILIEKCHI» COCTABJISIET 3 3.€.
Pacnipenenenne Tpy10€MKOCTH JUCHUIUIMHBI 110 BUAAM 3aHSITUH
ouyHasi gopma o0yueHust

Bcero | Cemectpsl
4acoB 7

Bunbr yueOGHOM paboThI

AyauTopHbIe 3aHATHS (BCEro) 42 42

B Tom uuce:

Jlekn 18 18




JlaGopatopusie pabotsl (JIP)

24

24

CamocrosiTesibHasi pabora

66

66

KypcoBoii npoexkt

+

+

Buapl MpOMEKyTOUYHON aTTECTALMH - 3a4ET +

OO6m1ast TPy 10€MKOCTb:
aKaJEeMHUYECKUE YacChl
3a4.e]I.

108

108

3a04Hast Gpopma 00y4eHus

Buapl yueO6HOM paboThI

Bcero
qacoB

CemecTpsl

8

AyauTopHble 3aHATHS (BCEro)

12

12

B Ttom uucie:

Jlexnun

4

JlabopaTtopusbie pabotsl (JIP) 8

CamocrosiTeibHas padbora

92

92

KypcoBoii npoexkt

Yachl Ha KOHTPOJIb

S

S

Buapl mpoMeXyTOUYHOM aTTECTALMH - 3a4ET +

OO6m1ast TPy 10€MKOCTb:
aKaJeMUYCCKHUE YaChI
3a4.e]I.

108

108

5. COAEP KAHUE JUCIHUIIJINHBI (MOAY JIS)
U pacnpeaeieHune

5.1

Conep:xanue

pa3iesioB

TPYAOEMKOCTH 110 BUAAM 3aHATHH

ouHasi popma o0yueHust

JTUCIMIIITHHBI

Ne
/1t

HaunmeHnoBaH#e TeMbI

Copeprxanue paszena

JIab.

Tlexny 3aH

CPC

Bcero,
yac

1

Ar[r[apaTypa OIICPaTUBHOIO
yrpaBJi€CHUSA U MOHUTOPUHT A

O6ue cBenenus. KHonmouHble naHemnw,

TEKCTOBBIE JUCIUIEH, TEKCTOBBIE U rpaduIecKue

MaHEeIH ONepaTopa, CCHCOPHBIE MaHEeIH M MaHeH
C BCTPOCHHOMW KJIaBUATypOH,

MHOTO(YHKIMOHAJIBHBIE TTAHEH,

MPOMBIIIICHHBIE KOMIBIOTEPHI.

Hacrpoiika coequaennii. O6macts nHTEpdEiica.

O0acTy mOIB30BaATENLCKUX HaHHBIX. O0nmacTu

Ha3HAYeHUs! KJIABUATYPHI U CBETOIMO/IOB.

O6I1acTh HOMEPOB YKpPaHa.

KommyHnukanuu.

18

[TporpammHoe obecrieueHne
CHCTEM YeJI0BEKO-MaIIMHHOTO
uHTepdetica

0O0630p MPOrpaMMHOro 0OECIIEYCHUSI CUCTEM
4eJI0BEeKO-MalInHHOTO HHTep(eiica. . CucteMsl
JIACTIETYEPCKOTO YIPaBICHUS U cOOpa TaHHBIX
(cucremsl Bu3yanmm3aruu mnponecca). SCADA
cucrema SIMATIC WinCC, nporpamMmHOe
obecnieuenue uzyanusauuu SIMATIC ProTool,
cucrema pazpabotkn WinCC flexible.
[IporpamMMHBIif ONB30BaTENBCKHI HHTEPdEiic

WinCC flexible. MeHro 1 maHem HHCTPYMEHTOB.

CTpykTypa MHOTOSI3BIYHEIX poeKkToB. Co3nanue

ITPOCKTOB C UCII0JIb30BAHNEM HECKOJILKUX A3BIKOB.

18

IporpammHuOe obecriedenne
CHCTEM YeJIOBEKO-MAIlIHHHOTO
nHTepdeiica

Pabota c Treramu. Bueniaue teru. BHyrpenHue
Teru. Mcnosnp3oBanue MaccuBoB. OCHOBHBIE
CBOMCTBa TeTroB U MaccuBOB. Co3/1aHNE 3KPAHOB.
OcHOBHbIe NpUHIMIEL [IpenmyiecTBa cnoes.

10

18




HUcnons3oBanue skpaHoB Template u Overview.
OOBeKTHI peakTopa 3kpaHoB. [IpocTeie 0OBEKTHI.

4 [IporpammuOe obecrieueHne I'pynmsl 06bexToB. brubnmoTeka rpaduyeckux
CHCTEM 4eJIOBEKO-MalIMHHOTO | O00BEKTOB. I3MeHeHNe TMHAMIYECKUX CBONCTB
uHTepdetica 00bekToB. OOBEKT KHOIKA. TeKCTOBBIE,
rpaduuecKue 1 HeBUAUMbIe KHOMKU. COOBITUS OT
kHOMOK. OOBEKT nepexmoyarens. Kuonka ¢
¢ukcanuei. CTaTHUECKHUNA TEKCT U MO 2 4 12 18
BBOJIa-BBIBOZA. TeKCTOBBIE U rpaduueckue
CIHCKH. /IBOMYHBIE U ANANa30HHbIE CIIHCKH.
Kon¢urypupoBanne HHTEIUIEKTYaIbHBIX
00BexToB. Yackl. AHAIOrOBBIC HHIMKATOPEL
I'uctorpammsl. Craiinepsl.
5 [Iporpammuoe obecnieuenne |Kongurypuposanue TpeHI0B. Co3gaHUE CUCTEMBI
CHCTEM YEJI0BEKO-MALIMHHOTO coobuienuit. CucTeMHbIE COOOLIEHUS U
uHTepdeiica coobmenus mpouecca. Kitaccsl cooOmieHui.
WNunukaTop coodmmennii. OkHO 0630pa
cooOmenui. /IuCKpeTHbIe U aHAJIOTOBEIE 2 4 12 18
coobmieHus. KeutrpoBanue coOOIICHHH.
ApxuBHUpOBaHUE JaHHBIX. MeTobI
apXUBHUPOBAHUA. APXHBHPOBAHHE COOOIICHHH.
Co3maHne 0T4eTOB (BBIBOJ HA IPUHTEP).
6 [IporpamMmuOe obecrieueHme Hcnonp3oBaHne CUCTEMHBIX QYHKIMN 1
CUCTEM YEJIOBEKO-MaIIMHHOTO ckpuntoB. Co3/laHue pelenToB. 2 4 12 18
uHTepdetica
Hroro 18 24 66 108
3a04Hasi Gopma o0yueHus
Ne HammeHoBaHme TeMBbI Conepxanue paszena Jlexn Jlas. CPC Beero,
/1 3aH. qac
1 Anmnapartypa onepaTuBHOTO OO6mue cBenenus. Kuomnoynsre manen,
YIpaBIEHUS ¥ MOHUTOPUHTA | TEKCTOBBIE AUCIUIEH, TEKCTOBBIC U rpaduaeckue
MaHEIH ONePaTopa, CCHCOPHBIC MAHEIH 1 MaHeIH
C BCTPOCHHOW KIIaBUATYpOH, 2 2 14 18
MHOTO()YHKIIMOHAJIBHBIE MTAHEIH,
TIPOMBIIUIEHHBIE KOMITBIOTEPHI.
KommyHukanuu..
2 IporpammHoe obecrieueHne 0O030p NporpaMMHOT0 00ECIIEUEHHsT CHCTEM
CHCTEM 4eTI0BEKO-MaIINHHOTO 4eJI0BEKO-MAIINHHOTO HHTep(eiica.
uHTepdetica [IporpaMMHBIii TOTB30BaTEIbCKAN HHTEPQETC
. . 2 2 14 18
WinCC flexible. MeHo 1 naHenn HHCTPYMEHTOB.
CTpyKTypa MHOTOSI3BIYHBIX IpoekToB. Co3naHme
IIPOEKTOB C HCI0JIb30BAHUEM HECKOJIBKHX SI3bIKOB
3 [Iporpammuoe obecrieueHne Pabora ¢ Teramu. Baemnue teru. Buyrpennune
CHCTEM YeJIOBEKO-MallIMHHOTO teru. Mcnone3zoBanue MaccBoB. OCHOBHEIE
uHTepdetica CBOMCTBaA TETOB U MaccuBOB. Co3/1aHME KPAHOB. - 2 16 18
OcHoBHble prHIHAEL. OOBEKTH peaakTopa
9KpaHoB. [IpocThie 0OBEKTEHL.
4 [Iporpammuoe obecrieueHne I'pynmsl 06bexToB. brubnnoreka rpapuyeckux
CHCTEM YEJIOBEKO-MAIIMHHOTO | 00BeKTOB. Mi3MeHeHHe qUHAMUYECKUX CBOMCTB - 2 16 18
uHTepderica 00BEKTOB.
5 [Iporpammuoe obecrieuenne |Konpurypupopanue TpeHI0B. CO31aHIE CHCTEMBI
CHCTEM 4eTI0BEKO-MaIINHHOTO coobmennit. CucTeMHBIE COOOIICHUS 1
uHTepdetica coo0uieHus nporecca. JJucKpeTHbIe U - - 16 16
aHaJIOroBbIe cooOmeHus. KButupoBanue
COO0OIICHUH. APXHBHPOBAHHUE JTAHHBIX.
6 [Tporpammuoe obecrieueHme Vcnonp30BaHne CHCTEMHBIX QYHKIMH 1
CHCTEM 4eJIOBeKO-MalIMHHOTo | ckpuntoB. Co3maHue penentoB. [ImaHupoBIIHK - - 16 16
nHTepdetica COOBITHIA. ABTOPH3AIIUS TTOJIb30BATEICH.
Htoro 4 8 92 104
5.2 llepeueHnb JJadopaTOpHbIX padboT
e Bpognoe 3ansitue. MHCTpykTaxk mo TexHuke Oe3omacHoctu. Coznanue
npoekra. Hactpoiika KOMMYHUKAMKd C MPOrPaMMHUPYEMBIMH JIOTHYECKUMU
KOHTPOJIJICPpAMMU. COSI[EIHI/IG 9KpPaHOB. HaBI/IFaHI/IH I10 5KpaHaM.
° I/I3yquI/Ie IMPOCTBIX 00BEKTOB p€aaKTopa 3KpPaHOB. Hcnons3oBaHue




OMOIMOTEKN CTAaHIAPTHBIX KOMIIOHEHTOB. V3ydeHne WHTEUIeKTyalbHbIX
00BEKTOB PEAAKTOPA IKPAHOB.

e ApXUBHpPOBaHHE NEPEMEHHBIX U MOCTpOEHUE TpaduKkoB (KOHPUTYypUpOBaHUE
TpeHaoB). Co3/laHue perenToB.

e (Coznanue U HacTpoiika okHa coobmieHunil. KonduryprupoBanue qucKpeTHBIX
W aHaJOroBbIX cooOlIeHn. TecTUupoBaHME TPOEKTa HA YCTPOMCTBE
BU3yaJIN3alNU C UCIOJIb30BAHUEM CUMYJISITOpa TErOB

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

B coorBercTBMM ¢  y4eOHBIM IUIAHOM  OCBOEHHE  JIUCIUILIMHBI
MPEAYyCMaTPUBAET BBIIIOJHEHUE KYpPCOBOTO NPOEKTa B 7 ceMecTpe M OYHOU
dbopmbl 00ydeHUs, B 8§ ceMecTpe s 3a04HOM (hOpMbI O0YICHUS.

[Tpumepnas TeMaTHKa KypCOBOT'O MIPOEKTA: «Buzyanuzanus
TEXHOJIOTUYECKOTO IIPOLIECCa

3aiayu, peraeMble Py BBITTOJIHEHUH KypPCOBOTO MTPOEKTa:

e (CozaHue NpoeKTa CUCTEMbI BU3YaIU3alUU U YIIPABIICHUS TEXHOJIOTHYECKUM
IIPOLIECCOM C HCIIOJB30BaHMEM MNaHenen omeparopa cemerictea SIMATIC.
BapuaHT TeXHOJIOTMYECKOM CXEMBI U THI UCMOJb3yEMO MaHeln oneparopa
OTPENEIISIETCS TPENOAABATEIIEM.

e Heo0OxonuMo MpeaycMOTPEeTh BO3MOXKHOCTH pabOThl 000PY/IOBaHUS KaK B
PYYHOM, Tak U B aBTOMaTHYECKOM pekHMax. B pydHOM pexume omnepaTop
MIPOU3BOJIBHO YMPABISET HCIOJTHUTEIBHBIMU MEXaHW3MaMM, KIHUKHYB Ha
AKpaHe Ha U300paKEHUU COOTBETCTBYIOIIETO MeXaHu3Ma (KJanaHbl, HACOCHI
u T.1.). B aBromaTuueckoM pexuMe NOpH HaxaTtuu KHonku Tlyck”
IUKIMYECKA BBIMOJHSIETCS TOIIATOBBIM aJITOPUTM COTJIaCHO BapUaHTY
3a/1aHus.

e B aBTOMaTruyeckoM pekuMe 00OpYyIOBAHHUE YIPABISIETCS B COOTBETCTBHUM C
3aIaHHBIM QJIITOPUTMOM, PEAM30BAHHBIM C MOMOIIBI) CKPUIITOB HA SA3BIKE
Visual Basic. UucnoBbie 3Ha4eHHS MTapaMeTPOB TEXHOJIOTUYECKOTO Mpoiiecca
corjacyite c¢ mnpemnogaBaTtesneM. JKemareabHO HAOOp H3TUX TApamMeTpOB
0o(OpPMHUTH B BUJIE PEIETITYP.

e VmpapiseMbiM 00BEKTaM MpUAaTh AMHAMUYECKue cBoiicTBa. Ha skpanax,
OTOOPAKAIOMIMX TEXHOJOTHYECKUH MPOLECC, U300pa3uTe 3eJEHBIM LIBETOM
OTPBITHIE KJIallaHbl, HACOCHI B PabOTE, BKIIOUCHHBIE MOTOPHI MEIIAIOK U T.II.
HewucnpaBHbie MeXaHU3MbI ©300pa3UTE MUTAIOIUM KPACHBIM I[BETOM.

e IlpenycmoTpure aBapuiiHbIE COOOIIEHHUSI OINEpPaToOpy O BO3MOXKHBIX
HEHCIIPAaBHOCTSIX 000pYy0BaHMUS.

e B nmpoekre HEOOXOAUMO CKOH(MUTYpUPOBAThH HECKOJIBKO OSKPaHOB,
MPOJIyMaiTe MePEeXO bl MEXITY HUMMU:

— oakpaH "Overview" (BEpXHSIsI 4acTh BCEX DJKPAHOB) COJEPIKUT TIOJIC
BBIBO/IA JIaThl U BPEMEHH, OKHO TEKYIIIMX aBapUHHBIX COOOIICHUH;
— CTapTOBBIM DKpaH ¢ YyKa3zaHueM paszpaborunkoB mpoekra (DPUO,



TpyIa), HOMep BapuaHTa, HA3BaHUE YCTAaHOBKU;
— 9KpaH 00IIero BHUJia YCTaHOBKH (ITporiecca);
— DKpaH MpoCMOTpa rpaiKOB aHAJIOTOBBIX BEIIUNYHH;
— 9KpaH MPOCMOTPA TEKYIINX U apPXUBHBIX COOOIICHHIA;
— 9KpaH BBOJA PEIENTYP;
— DKpaH aBTOPHU3AIUH MOJIH30BaTEIICH.

KypcoBoil npoekT BKIO4aeT B ceosl:

TexHnyeckoe 3aaHue Ha MPOEKTUPOBAHUE.

CKpHHILOTHI (KOMHH 3KPAaHOB) CKOH(UIYpHUPOBAHHBIX 3KpaHOB: Onuimre
OCHOBHBIE CBOIICTBa JMHAMHYECKHX OOBEKTOB BallUX 3KPAHOB (OIS
BBOJA/BBIBOJIa, CTOJIOMKOBBIE JHMAarpaMMbl, TEKCTOBblE M TpaduiecKue
CITMCKH U T.I1.).

CKpUHIIOTHI pab0YMX OKOH PEAAKTOPOB: COEAMHEHUMN, TETOB, TUCKPETHBIX U
AaHAJOrOBBIX  cOOOWmWIeHHH. Onummre MexXaHu3M  (POpMUPOBaHUS U
KBUTUPOBAHMS TUCKPETHBIX U AHAJIOTOBBIX COOOIIEHUN.

TeKCThl CKPUIITOB, PEATU3YIONIUX aBTOMATHYECKUM pPeXUM pabOThl Balien

YCTaHOBKH.

7. OUEHOYHBIE MATEPHAJIBI J1JIsA TIPOBEAEHUSA
MPOMEXYTOUYHOMN ATTECTAIIMA OBYYAIOIIIUXCA 110
JUCIHHUITJIMHE
7.1. Onucanmne mokasarejeil 1 KpuTepueB OLEHUBAHUS KOMIIETEHIIMA

Ha Pa3/JIMYHbIX 3Tallax ux (l)OpMI/IpOBaHI/Iﬂ, OIMMCAaHHC IIKAJ OICHUBAHUA

7.1.1 DTan TeKkyuero KOHTPOJIs
Pesynbrarel TEKyIIEro KOHTPOJA 3HAHWUM U MEKCECCUOHHOW aTTECTAIUU

OLICHUBAIOTCS IO CICAYIOUICH cHcTeMe:

«aTTCCTOBAHY,
«HEC€ aTTCCTOBAH).

PesyabTaThl 00y4eHus,

Kommne-
TEeHIUSA

XapaKTepHu3yloume
copMHPOBAHHOCTH
KOMIIETeHIHH

Kpurepun
OLICHMBAHMS

ATTeECTOBaH

He aTTecroBan

IK-1

3HATH MPOTPAMMHBIC
MPOAYKTHI,
OpPHCHTHUPOBAHHBIC Ha
pellieHHe HAYYIHBIX U
MIPOCKTHO-KOHCTPYKTOPCKHX
3a1a4 B 00J1acTi
JJIEKTPOIHEPTCTUKU

Tect

Brimonuenue paboT B
CPOK,
IPEelyCMOTPEHHBIN B
pabounx mporpaMmMax

HesBpinonnenue
paboT B CpPOK,
IIPEelyCMOTPEHHBIN B
paboumnx
porpaMmmax

yMeTb (BBIIOJHSTE COOp U
aHa3 TaHHBIX JJIs
MPOCKTHPOBAHUS,
COCTaBIIATh
KOHKYPEHTHO-CIIOCOOHBIE
BapHaHTHl TEXHHYECKUX
pernieHnii, 000CHOBBIBATH
BBIOOD 1IeTIecO00pa3HOTo
pelenus, JIEMOHCTPUPOBATD
IIOHHUMAHUEC B3aUMOCBA3H
3a1a4 NPpOCKTUPOBAHUA U

Pemenne CTaHAapTHBIX
MPAKTUYICCKUX 3ada4

Brmmonuenue pador B
CPOK,
IPeIyCMOTPEHHBIN B
paboumx mporpammax

Hesrinonnenue
pabor B cpoK,
MPEyCMOTPEHHBIN B
pabounx
porpamMMax




OKCITyaTallun

BJIAJICTh HABBIKAMH
OpOBeNeHHUsI paboT 1o
00paboTKe 1 aHATH3Y

Pemenue nmpukiaaHbIX
3a/1a4 B KOHKPETHOM
MPEIMETHOM 00J1aCTH

Brimonuenue pador B
CPOK,
IPE1yCMOTPEHHBIN B

Hesbinonuenue
pabor B cpok,
IIPEelyCMOTPEHHBIN B

HaYYHO-TEXHUIECKOI pabounx mporpaMmax pabounx
MH(pOpMALUH U pE3yIbTaTOB porpamMmmax
UCCIIETOBAHUIN
[K-2 3HaTh TpeboBanns ECKJI  [Tect Brmonaenne pador B| HespmonaeHue
pu 0ohOpMIICHUHN CPOK, paboT B CpOK,
KOHCTPYKTOPCKOMH MIPELYCMOTPEHHBIN B |[IPELyCMOTPEHHBIN B
JIOKYMEHTAIIH pabounx mporpaMmax pabounx
IporpamMmax
YMETb BBITIOIHATh Pemenne crangapTHBIX Bemonuaenue pador B| Hessimonaenne
MOATOTOBKY 3JIEMEHTOB MIPaKTHYECKHX 3373 CPOK, paboT B CPOK,
JIOKYMEHTAIIH, IPOEKTOB MPEeIyCMOTPEHHBIN B |IpeAyCMOTPEHHBIH B
IUTAaHOB U IPOTPaMM pabouux mporpaMmax pabounx
MPOBEACHUS OTAEIbHBIX IporpaMmax
9TaroB padboT
BJIaACTh HABBIKAMH Pemenue TMPUKJIaJHBIX Brimonnenue pa60T B Hesbimonnenue
odopmiteHHs pe3ysIbTaToOB  [3a1a4 B KOHKPETHOU CPOK, paboT B CPOK,
HCCIIeIOBaHUH U pa3paboTOoK [IpeIMEeTHOH ob1acTu IIPELyCMOTPEHHBIN B |[IPEyCMOTPEHHBIN B
pabodnx mporpaMmax pabounx
IporpamMmax
TIK-3 3HaTh OCHOBBI Tect Brmonaenne pador 8| HespimonaeHue
TEXHOJIOTHYECKOTO CPOK, paboT B CpOK,
nporecca 00BEKTa, MPEAYCMOTPEHHBIH B |TPEyCMOTPCHHBIN B
YCTPOMCTBO ¥ IPUHIIUI paboumx mporpammax pabounx
paboTHI SKCILTyaTHPYEMOTO porpamMmmax
3NEKTPOTEXHMIECKOTO
000opyIoBaHUs U UX
OCHOBHBIC TCXHUYCCKUC
XapakKTECpUCTUKU, METOAbI
MIPOEKTUPOBAHUS
TCXHOJIOTHYCCKHUX
MIPOIIECCOB U PEKUMOB
POM3BOJICTBA
YMETH UCII0JIB30BATh Pemenue CTaHJapTHBIX Brimonnenne pa60T B HeBrimonnenne
COBPEMCHHBIE MIPaKTHYECKHX 33139 CPOK, paboT B CPOK,
nH()OpMaLMOHHbIE MPEyCMOTPEHHBIN B |TIPEelyCMOTPEHHBIN B
TEXHOJIOTHH 1 pabounx mporpammax pabounx
WHCTPYMEHTAJIbHBIE porpammax
Cpe/CTBa AJISl pELICHUS
pa3JIMYHBIX 3a/1a4 B CBOEH
npodeccnoHamTbHOM
JIeSITETIbHOCTH
BJIaZICThb METONAMH, Pewenune npuknaaHeix Brimonnenne pa6or B| HessimonHenue
00eCTIeYnBarOIIUMH 3a/1a4 B KOHKPETHOM CpOK, paboT B CPOK,
3¢ hEeKTUBHBIE PEKUMBI npeaAMeTHOH obmacTu IIPEYyCMOTPEHHBIN B |[IPEyCMOTPEHHBIN B
TEXHOJIOTMYECKOI0 paboumnx mporpaMmax paboumnx
mporiecca, HaBBIKAMHU IIporpamMmax
KOHTPOJISI TEXHUYECKHUX
napaMeTpoB
SKCIUTyaTUPYEMOI o
31EKTPOTEXHUUECKOTO
000pyIOBaHUS C
UCTIOJIb30BaHUEM
COBPEMEHHBIX CPEICTB U
MCTOOOB KOHTPOJIA
T1K-4 3HATh TUIIOBBIE Tect Brimonuenue pador B|  HeBwimosnneHnue

TEXHOJIOTHYECKHE TIPOIIECCHI
1 PEXXHUMBI, CYIIECTBYIOIINE
METOZBI KOHTPOJISI PEXKMMOB

CPOK,
[IPelyCMOTPEHHBIN B
paboumnx mporpaMmax

paboT B CpPOK,
IIPEelyCMOTPEHHBIN B
pabounx




paboTsl 000pyAOBaHUS nporpammax
MPOU3BOJICTBA, TEXHOJIOTHIO

HPOU3BOJCTBA MIPOIYKIIHI

NpeIIPHATHSL

YMETb OCYLIECTBIIATH Pemenne crannapTHBIX BrmonHenue padotr B| Hermmonnenue
HaCTPOIKy NPaKTHYECKUX 33129 CPOK, paboT B CPOK,
KOHTPOJIUPYEMBIX NPEeIYCMOTPSHHBIH B |IpeaycCMOTPEHHEIH B
TEXHUYECKUX MapaMeTpPOB pabounx mporpaMmax pabounx
9KCILTyaTHPYEMOT'0 porpammax
IEKTPOTEXHHUIECKOTO

000pyI0BaHUS

BJIAJICTh HAaBBIKAMH Pemenue npuknaaHpIx BrmonHenue padotr B| Hermmonnenue

OKCILTyaTallun 00BEKTOB
OHEPIrCTUKU

3a/1a4 B KOHKPETHOM
MPEIMETHOM 001aCTH

CpPOK,
IIPE1yCMOTPEHHBIN B
pabouux mporpamMmax

pabor B cpok,
IIPEeyCMOTPEHHBIN B
pabounx
IporpaMMax

7.1.2 DTan npoMeKyTOYHOI0 KOHTPOJISI 3HAHUMH

Pe3ynbTaThl MpOMeXXyTOUHOTO KOHTPOJIS 3HAHUHM OIEHUBAIOTCS B 7 ceMecTpe
JUIst ouHOM (popmbl 00yueHus, 8 ceMmecTpe IJsi 3a04HOU (HOpMBI OOy4YEHUS TIO
JNBYXOaJIbHOU CUCTEME:

«3a4TEHOY

«HE 3a4TEHO»

Kommne-
TEeHIHs

Pe3yabTaTbl 00y4yeHus,
XapakTepH3ylolmue
copMHPOBAHHOCTH
KOMIETeHIHH

Kpurepun
OLICHMBAHMS

3aureHo

He 3aureno

IK-1

3HATH MPOTPAMMHBIC
MPOAYKTEHI,
OPUCHTHUPOBAHHBIC Ha
pellicHHe HAYYHBIX U
MPOCKTHO-KOHCTPYKTOPCKHUX
3a/1a4 B 00JaCTH
IJEKTPOIHEPTETUKHU

Tect

BrimosiHeHHE TecTa HA
70-100%

Brimonnenue menee

70%

YMETh BBITIOIHATH COOp U
aHaN3 TaHHBIX IS
MIPOCKTHPOBAHUS,
COCTaBIIATh
KOHKYPEHTHO-CIIOCOOHBIE
BapHaHTHl TEXHHYECKUX
penieHnii, 000CHOBBIBATH
BBIOOD 1IeTIeCO00pa3zHOTo
peleHus, JEMOHCTPUPOBATD
IIOHUMAHUEC B3aUMOCBA3HU
3a/1a4 MPOCKTUPOBAHUS U
SKCIUTyaTaluu

Pemenne CTaHAapTHBIX
MPAKTUYICCKUX 3ada4

ITponemoncTpHpoOBa H
BEPHBIN X0 pelIeHNs
B OOJIBITMHCTBE 33/1a4

3az[alm HE PCIICHBI

BJIAJIETH HABBIKAMU
poBeaeHus padoT 1o
00paboTKe 1 aHATHU3Y
HAYYHO-TEXHUYECKOM
UHPOPMALIUHU U PE3YIIETATOB
HCCIEIOBAaHUI

Pewenune npuknaaseix
3aJ1a4 B KOHKPETHOM
TIpeAMETHOH 0bnacTi

IIponemoHcTpUpOBa H
BEPHBIN X0 pelIeHNs
B OOJIBIIMHCTBE 337144

3amaun He PelIeHsI

IK-2

3Hatb TpeboBanus ECK/]
pu 0pOpMIIEHHN
KOHCTPYKTOPCKOH
JIOKyMEHTAIHN

Tect

Brinonnenue tecta Ha
70-100%

Brmmonnenune menee
70%

YMETh BBITTOIHSATH
IMOATOTOBKY 3JICMCHTOB
JOKYMEHTaluH, IIPOCKTOB
IIJIAHOB M IIPOTpaMM
IMPOBEACHUA OTACIBHBIX
9TanoB padboT

Pemenne CTaHAapTHBIX
MPAKTUICCKUX 3a1a4

IIponemoncTpupoBa H
BEPHBIN XOJ pELICHUS
B OOJIBITMHCTBE 337144

3&[[&‘{1/1 HE pCUICHBI




BJIaI€Th HaBBIKAMHU
odopmiteHHs pe3yIbTaToB
WCCIIeIOBaHUHN 1 pa3paboTOK

Pemienue npukiaaHbIX
3a/1a4 B KOHKPETHOM
MIPEeIMETHOM 001aCTH

IIpogemoncTpUpOBa H
BEPHBII X0 peIICHHS
B OOJIBIIMHCTBE 3334

33[[2[‘{1/1 HEC pCUICHBI

I1K-3

3HaTh OCHOBBI
TEXHOJIOTHYECKOTO
mporiecca 00beKTa,
YCTPOMCTBO U IPUHLIUIT
paboThI AKCILTYaTHPYEMOTO
3NEKTPOTEXHIMIECKOTO
000pyIOBaHUS U UX
OCHOBHbIE TEXHHYECKHE
XapaKTEePUCTUKH, METOJIBI
MPOEKTUPOBAHUS
TEXHOJIOTUUECKHX
MPOLIECCOB U PEIKUMOB
POM3BOJICTBA

Tect

Brinonnenue tecra Ha
70-100%

Brinonnenue Mexee
70%

YMETh UCTIOJIH30BATh
COBPEMEHHBIE
HH(POPMATHOHHEBIE
TEXHOJIOTHH U
HHCTPYMEHTAIbHBIE
CpEICTBA IS PEIICHUS
pa3IMYHBIX 33789 B CBOEH
npo¢eCCUOHATBHOM
JIEATEILHOCTH

Pemenue CTaHAapTHBIX
MPaKTUICCKUX 3ada4

IIponemoHcTpHUpOBa H
BEPHBIH X0 pereHus
B OOJBIIMHCTBE 33714

33[[3.‘{1/1 HEC PCUICHBI

BJIaIeTh METO/IaMH,
o0ecreynBaroIUMH

3 PEKTHUBHBIC PEIKUMBI
TEXHOJIOTHYECKOTO
npotecca, HaBbIKaMy
KOHTPOJIST TEXHUIECKHX
napamMeTpoB
IKCILTYaTHPYEMOTO
INEKTPOTEXHHUYECKOTO
000pyIOBaHUS C
UCIIOJIb30BaHHEM
COBPEMEHHBIX CPEJICTB U
METOJI0B KOHTPOJISI

Pemenune npuknaaHeix
3a/1a4 B KOHKPETHOM
MpeAMETHOH 001acTH

[IponemoncTpupoBa H
BEPHBIU XOJ PEIICHUS
B OOJBUTMHCTBE 3a/1a4

3amaun He pelIeHsl

[K-4

3HATh TUIIOBBIE
TEXHOJIOTHYECKHE TTPOLIECChI
U PEKUMBI, CYIIECTBYIOIIHE
METOIBI KOHTPOJII PEKUMOB
paboTel 060PYAOBAHUS
MPOHU3BOJICTBA, TEXHOIOTHIO
MPOU3BOJICTBA MPOAYKIHU
pEANPUATHS

Tect

BrimonHenue TecTa Ha
70-100%

Brimonnenue menee
70%

YMETb OCYIECTBIISTH
HaCTpOIKY
KOHTPOIHPYEMBIX
TEXHUYECKUX IIapaMeTpOB
SKCIUTyaTUPYEMOIo
31EKTPOTEXHUUECKOTO
obopymoBaHus

Pemenne CTaHAapTHBIX
MPAKTUYICCKUX 3a1a4

ITponemoncTpHpoOBa H
BEPHBIN X0 pelIeHus
B OOJIBITMHCTBE 337144

3az[alm HE PCHICHBI

BJIa/I€Th HABbIKAMU
AKCIUTyaTaIul 00bEKTOB
DHEPIETUKHA

Pewenne npukiaaHeix
3a/1a4 B KOHKPETHOM
TIPeIMETHON 00J1aCTH

IIponemoncTpupoBa H
BEPHBIN XOJ pELICHUS
B OOJBITHHCTBE 3a/1a4

3.’:1[[&‘{1/1 HE pCUICHBI

IpumepHbIi

nepeveHb

OICHOYHBIX

cpeiacTB

(TunoBbIe

KOHTPOJIbHbIE 32J]aHUSl WM HWHbIE MATEePUAJIbl, HEOOXOAUMBbIE ISl OLEHKH
3HAHUI, YMEHUI, HABBIKOB U (MJIH) ONbITA 1eATEILHOCTH)

7.2.1 llpumepHbIii epeyeHb 3aJaHUi 1)1 HOATOTOBKH K TECTUPOBAHUIO




Kakue cBOMCTBA OTHOCSTCS KO BCEM Teram?

A. Nma
b. Tun
B. Anpec

I'. Ilepmon ompoca

Yem pasznnyaroTcsi BHyTPEHHUE TETH OT BHEIIHUX?
A. He umetror aapeca

b. He umeror npenenbHbIX 3HAYCHU N

B. He nmeroT HadabHBIX 3HAUCHUM

I'. He apxuBupyrorcs

Kakue 00bekThl HeTOCTYyIHBI 11 3kpaHa "Template" (1abaoH)?
A. Nnnukarop cooOmieHui

b. TI'mobanpHOE OKHO COOOIEHUN

B. Kuonku

I'. T'padpuueckue cucku

CKOJIBKO CJI0€B UMEIOT SKPaHBbI MOJIb30BATENA?
Al

b. 2

B. 16

I. 32

bazoBsie (IIpocThie) 3KpaHHbIE 00BEKTHI

A. He criocoOHBI mepeMeniaThes Mo dKpaHy
b. He criocoOHBI CTAaHOBUTHLCS HEBUIUMBIMU
B. He criocoOHbI opMHpoBaTh COOBITHS

I'. He cnocoOHBI MEHSITh I[BET

OOBEKTHI paCHIMPEHHOTO Ha0Opa pelakTopa SKPaHOB

A. CBsi3aHbl ¢ ypOBHEM J0CTyIa (MOTYT OBITh HEJIOCTYITHBI OIIEPATOPY)
b. He criocoOHBI cTaHOBUTHCA HEBUIAUMBIMHU

B. Cnioco6nb1 hopmMupoBaTh COOBITHS

I'. CBsi3aHbI ¢ TEramu

bubnuoreka rpadpuuecknx oobekToB (Grafics)

A. Conepxxut pukcupoBaHHBI HAOOP KOMIIOHEHTOB (OMOIMOTEKA HE
peIaKTUPYETCs)

b. Co3nate HOBYIO OMOIMOTEKY HEBO3MOKHO

B. PenaktupoBath 37€MEHTHI IIPOEKTa B penaktope Project Graphics
HEBO3MOKHO

I'.  Ilpu ynanenuu ¢ d3KpaHa dJIEMEHTHI YAAIAOTCA U3 IIPOEKTa




Kaxkue 63,30BI>I€ A3BIKW IMIPOTrpaMMHPOBAHUA IIOAACPKUBAIOTCA B CKPHUIITAX
HMI?

A. C (CH)

B. BASIC

B. PASCAL

I. FORTRAN

[TepeuncauTe 37€MEHTHI TaOIHIBI TETOB
A. M4 Tera

b. Anpec

B. [lata coznanus

I'. KommeHTapuii

10.

Kakumu cucteMHbIMH (PYHKIMSIMU OCYIIECTBIISICTCSI CMEHA SKPAHOB?
A. IlepeiiTi Ha DKpaH 110 €r0 UMEHU

b. Ilepelitu Ha 3KpaH 1O €ro HOMEPY

B. BepHyThCs Ha IpEeABIAYILINAN YKpaH

I'. CBepHYTb 3KpaH

1.

Kak ocymiecTBisieTcss nepemenieHie 00beKTOB Ha IKpaHe?
A. I3MeHeHneM 3Ha4YCHUS Tera

b. IleperackuBaHEM MBILIKON

B. HeBo3moxHO

12.

Hcuye3HoBeHHE U MTOSIBJIEHUE IKPAaHHBIX 00beKTOB. Kak 310 10OUTHCS?
A. V3Menss Ter, cBI3aHHBINA co cBoMcTBOM Enable

b. I3Menss Ter, cBI3aHHBIA CO CBOMCTBOM Visible

B. W3meHss Ter, cBsi3aHHBIA CO CBOMCTBOM Apperance

13.

Kakum oOpazom koHbUTypHUpyeTCs TMHAMUYECKOE U3MEHEHUE 1IBETa U
MHTaHHE 00BEKTOB?

A. V3Menss Ter, cBI3aHHBINA co cBoMcTBOM Enable

b. I3Menss Ter, cBI3aHHBIA CO CBOMCTBOM Visible

B. N3mensis Ter, CBA3aHHbBINA CO CBOMCTBOM Apperance

14.

Kak ocymecTBisieTcst Ux MaciITabupoBaHUE TPEHIOB?

A. HeBo3mokHO, MacmiTad Bceraa PUKCUPOBAHHBIN

b. BepxHIOI0 U HUKHIOIO TPaHULbI IPUBS3aTh B TEraM U UMU
MaHUITYJIMPOBAThH

B. Bocnonbs30BaTbcst KHOTIKAMU «CKAThY, «PACTAHYTh

I'.  PacTsHyTh rpaHMIIBI MBIIIKOM.




15.

Kakue u3 nepednciieHHbIX aTpUOYTOB OTHOCSTCS K KJlaccaM COOOLIEHUM
A. KBuTHpyercs uim HeT

b. ApxuBupyercs uiam HET

B. MenseT uBer win HeT

I'. AHanoroBoe wWiu AUCKPETHOE

16.

['me dopmupyrorcss IUCKPETHBIE COOOIICHHUS?

A. Tonbko B nporpamme kontpoiuiepa (PLC)

b. Tonbko B ckpunrax manenu orneparopa (HMI)
B. B PLC u HMI

I'. ®opMupyroTCcs onepanmoOHHON CUCTEMOMN

17.

Kakoro kiacca cooOIeH s JOCTYIHBI JUIsl ApXUBUPOBAHUS?
A. TonbKo npeaynpexIeHus

b. Tonpko cucteMHbIE

B. Toabko ommOku

I'. JIroOble

18.

Kakwue u3 rinobanbHbIX cOOBITHI JOCTYIHBI IUTAHUPOBILUKY 3aaHUI?
A. CmeHa nonp3oBaTens

b. CmeHa skpaHa

B. Ilo yacam Kaxayro CEKyHIy

I'. Ilo yacam Kaxayr0 MUHYTY

19.

MakcuMallbHOE KOJIMYECTBO 3alIMCEN B aPXMBE JTaHHBIX
A. 10000

b. 500000

B. 100000

I'. 5000000

20.

MakcuManbHOE KOJIMUECTBO 3aMUCE B apXUBE COOOILEHHI onepaTopy
A. 1000

b. 5000

B. 10000

I'. 500000

7.2.2 IlpumepHbIii NepevyeHb 3aIaHUH /Il pellieHUsl CTAHAAPTHBIX 3a/1a4
CranpapTHbl€ 33241 PELIAIOTCS 10 MEPE BBITIOIHEHUS KypPCOBOTO IIPOEKTA.
7.2.3 llpuMepHBbIii NepevyeHb 3aIaHNH /151 pellleHus NPUKJIAHBIX 3a/1a4
[IpuknanHeie 3aJa4n PeIIaloTCs IO MEPE BHIMOIHEHUS 1a00paTOPHBIX padoT

JJIs1 KOHKPCTHOI'O TCXHOJOTIHYCCKOI'O 00BEKTa COrJIacHO BapUaHTy 3aaHUA.

7.2.4 IlpuMepHbIii IepevYeHb BOMPOCOB /ISl MOATOTOBKH K 3a4eTy
AmnmapaTtypa onepaTuBHOTO yrpaBlieHuss 1 MoHUTOpuHTA. OOI1I1e CBECHUSI.
KHonouHble U ceHCOpHBIC, TEKCTOBBIE U IpaduuecKkue MaHelu oreparopa,
IIPOMBIIILJIEHHBIE KOMIIBIOTEPHI.



[IporpamMmMHOe oOecrieueHne CHUCTEM UEJIOBEKO-MAalIMHHOTO HHTEepdeiica.
0630p. CucTeMbl IUCMIETYEPCKOTO YMpaBiIeHUs U cOOpa JNaHHBIX (CUCTEMBbI
Busyanuzanuu mnporecca). SCADA cucrema SIMATIC WinCC, cucrema
paspabotku npoektoB WinCC flexible.
[Iporpammuslii nmonws3oBarenbckuit uHTEpdeiic WinCC flexible. MeHo u
MaHEJIU UHCTPYMEHTOB.
Kommynukammu. Hactpoiika coemmaenuii. HacTtpoiiku wuHTEpdeiicHOM
obnactu. Cunxponusanus cuctemoro spemeny HMI u PLC.
PabGora ¢ teramu. BHemHue W BHYTPEHHUE TETU. DJIEMEHTAPHBIE THUIIBI
naHHbIX. Mcnonb3oBaHuEe MacCUBOB.
OcCHOBHBIE CBOMCTBA TETOB.
Coznanue 3kpanoB. OCHOBHBIE PUHLUIIBIL. VICIOIB30BaHKE CIIOEB HKPAHOB.
Ucnons3oBanue sxkpanoB Template u Overview.
HaBuranus no skpanam.
OO0BexThI pegakropa 3kpaHoB. [Ipocteie 00bekTHl. OCHOBHBIE CBOWCTBA
OObekT kHoMKa. TexkcToBble, rpaduueckre U HeBUIUMbIE KHONIKU. CoOBITHA
OT KHOIIOK.
OO0mbekT nepexntovarens. KHomka ¢ ¢pukcanuei.
Cratudeckuil TEKCT U MO BBOJIa-BbIBOJIA.
TekcroBble U rpaduyecKre CUCKU. JIBOUYHBIE U TUANIa30HHbBIE CIIUCKHU.
KoHduryprpoBanue HHTEIJIEKTyalbHbIX OOBEKTOB. Yachl. AHAJIOroBbIE
WUHUKATOPBI.
Co3znaHre n CBOMCTBA TPEH/IOB.
Co3nmaHue penenTos.
Hcnonbs3oBanne OMOIMOTEK rpaPUUECKuX 0OBEKTOB.
MonuTOopyuHT U MOAU(UKALUS TAMSITH MPOTPAMMHUPYEMOT0 JIOTUYECKOTO
KOHTpOJUIEpa.
N3MeHeHne TMHAMUYECKUX CBONCTB dKPaHHBIX 0OBEKTOB.
['pynnupoBaHHbie OOBEKTHI U JIUIIEBBIC MAHEH.
CpencrtBa 0€30MacCHOCTH B PEKHUME MCIIOJHEHHS. ABTOpPHU3alMs JOCTyIa K
AJIEMEHTaM YIPaBIICHHUSI.
Coznanmne cuctembl cooOuieHuil. CuctemMHble COOOLIEHUS W COOOLICHMS
nporecca. Kmaccel u rpynmbel cooOnieHuid. J[MCKpeTHbIE M aHAJOTOBbIC
COOOIIEHHUS.
Nunukatop coobmenuii. OxkHO o0030pa cooOmieHuit. KButupoBaHue
aBapUNHBIX COOOIIECHUH.
Hcnonp3oBanue r1o0aIbHBIX COOBITHIA. [ 100aIbHBIE TPUTTEPHI.

CtpykTypa  MHOTOA3BIYHBIX  OpoekTOB. Co3maHWe  TMPOEKTOB  C
UCIIOJIb30BAHUEM HECKOJIBKUX SI3bIKOB.
KonduryprpoBanue aHagoroBbIx cOOOIIEHUH.
KonduryprpoBanue qucKpeTHbIX COOOUIEHUH.
ApXUBHpPOBAaHHE JaHHBIX. METOIbI ApXUBUPOBAHUSI.
ApXHBUPOBaHKE COOOIIECHUI ONIEPATOPY.



7.2.5 IlpumMepHbIii IepevyeHb 3aJaHNH JJIs1 pelleHnsl MPUKJIAIHbIX 3a/1a4

He npenycMoTpeHO y4eOHBIM TUIAHOM

7.2.6. Mertoauka  BBICTABJIEHMSI  OIlEHKM TIpH  TPOBeJAEHHHU
MPOMEKYTOUYHOM aTTeCTAUNU

3ader MpoOBOAMUTCS MO OMIIETaM, KaXKIblii M3 KOTOPBIX COJAEPKUT 3 BOMpOCa.
Kaxx1p1il mpaBUIbHBIN OTBET Ha BOIIPOC OIICHUBAETCs B 5 OaimioB. MakcumanbHOe
KOJIM4YECTBO HaOpaHHBIX OaiIoB — 15.

1. Ouenka «HeynoBleTBOPUTEIBHO» CTaBUTCS B CIydae, €CIU CTYJCHT
HaOpas MeHee 5 0asIoB.

2. OtieHka «Y I0BJIETBOPUTEIIBHOY» CTABUTCS B CiIy4ae, €Clii CTYAEHT HaOpa
oT 5 1o 8 6amioB

3. Ouenka «XO0poIIo» CTaBUTCS B Cy4ae, eclid CTyIeHT Ha0pai ot 9 o 12
OaIIoB.

4. Onenka «OTIMYHO» CTABUTCS, €CIU CTyAeHT HaOpas oT 13 1o 15 Gamios.

7.2.7 IlacniopT O1lIeHOYHBIX MATEPHAJIOB

Ko
KonTponupyemslie pa3zesnsl (TeMb) A . |HanmmeHoBaHue OI[eHOYHOTO
Ne /m KOHTPOJIUPYEMOI
JUCLUILIMHBI CpeacTBa
KOMIIETCHIINH
1 Anmnaparypa onepaTuBHOTO [1K-3 3amuTa 1a00paTOPHBIX
YIIPAaBJICHUS © MOHUTOPUHIA pabot, TpeOoBaHus K
KYpPCOBOMY IPOEKTY
2 [Iporpammuoe obecnieuenue cuctem |[1K-1, T1IK-2 , TIK-3,|Tecr, 3amura
YyenoBeKo-MamuHHoro unrepdeiica |I11K-4 nabopaTopHbIX pabdoT,
TpeOOBaHUs K KypCOBOMY
IIPOEKTY

7.3. Meroanueckue MaTepuaybl, OIpeleJsONAe NPOLEAYPbI
OLICHMBAHUSA 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH

TectupoBanue ocymecTBisercs, MO0 TPU TOMOIIM KOMIIBIOTEPHOU
CUCTEMbI TECTUPOBAHHUA, JUOO C HUCIOJIb30BAHUEM BBIJAHHBIX TECT-33JaHUM Ha
Oymaxxuom Hocutene. Bpemss tectupoBanus 30 MuH. 3aTeM OCYIIECTBISETCS
IIPOBEPKA TECTa 3K3aMEHATOPOM M BBICTABISETCS OLIEHKA COIVIACHO METOAUKU
BBICTABJICHUS OLICHKU ITPU MPOBEIECHNUN ITPOMEKYTOUYHOM aTTECTALUH.

Pemenue craHmapTHBIX 3aJad OCYUIECTBISETCS, JUOO MpU MOMOIIU
KOMIIBIOTEPHON CUCTEMBI TECTUPOBAHMUSL, JINOO C UCTIOJIB30BAHUEM BbIJAHHBIX 33724
Ha OyMaxkHOM HocuTesne. Bpemsa pemenus 3agauy 30 MuH. 3aTeM OCYLIECTBISETCS
IpoBepKa pelIeHus 3a7ad 3K3aMEHaTOPOM U BBICTABIISIETCS OLIEHKA, COTJIACHO
METO/MKH BBICTaBJICHUS OLICHKU TP MPOBEJACHUU TPOMEKYTOUHOM aTTeCTALNH.

Pemienne mnpukiagHBIX 3a7ad  OCYIIECTBIAETCS, JIUOO TPU TOMOLIU
KOMITbIOTEPHON CUCTEMBI TECTUPOBAHUSA, JINOO C UCTIOIB30BAHUEM BhIJAHHBIX 3aa4
Ha OyMakHOM HocuTelnie. Bpems pemenus 3agad 30 MuH. 3aTeM OCYHIECTBISETCS
IIPOBEPKA pELIEHUs 3aJad 3K3aMEHAaTOPOM U BBICTABIISIETCS OLIEHKA, COTJIACHO
METOJIMKH BBICTaBJIEHUS OLICHKU ITPU MPOBEAECHUN IPOMEKYTOUHOM aTTECTALMH.

3amuTa KypcoBoil paboThl, KypCOBOT'O MPOEKTAa WM OTYETA MO BCEM BHAaM
IOPAKTUK OCYILIECTBISIETCS COIVIACHO TPeOOBaHMSIM, NPEIbSIBISIEMBbIM K paloTe,
ONMCAHHBIM B METOJMYECKHX MaTepHuasax. [I[pumepHOe BpeMs 3aluThl Ha OJTHOTO




cTyneHTa coctaBisieT 20 MUH.

8 YYHEBHO METOAUYECKOE U UHO®OPMALIMOHHOE
OBECHHEYEHUE JUCHUIIJIMHBI)
8.1 Ilepeuenb yueOHOIi JHTepaTypbl, HEOOXOAUMOM ISl OCBOEHUSI

AUCIHUILIHHDI

BoluucnutenbHble CUCTEMBI, CETU U TelleKOMMYyHUKaiuu: Yue0. [locobue /
B.JI. bpeno. — CII6.: ITutep, 2003. — 688 c.

CumakoB, I'. M. LudpoBsie ycTpoiicTBA U MHKPOIPOLIECCOPHI B
aBTOMATU3UPOBAHHOM BJIEKTPONPUBO/IE : yueOHoe mocodue / I'. M. Cumakos,
0. B. Tlankpan. — HoBocubupck : HoBocuOupckuii rocyaapCTBEHHBIN
TexHnueckui yausepcuret, 2013. — 211 c. — ISBN 978-5-7782-2210-6. —
Tekcr : anexTpoHHbIN // DneKTpoHHO-O0nbOMMoTeunas cucrema [IPR BOOKS :
[caiiT]. — URL: https://www.iprbookshop.ru/45455.html. — Pexum
JOCTyIa: JUIsl aBTOPU3HP. NIOJIb30BATENIEH

IIpoextupoBanue ¢ nomomibto WinCC Flexible. Yueb. nocobue. Boponex:
I'OVYBIIO «BopoHEXCKHI TOCYy1apCTBEHHBIN TEXHUYECKUA YHUBEPCHUTETY,
2009. - 101 c.

N3yuenne mnakera mnporpammHoro obecneuenus WinCC  flexible:
nabopaTopHbIil  mpakTUKyM. Yueb. mocobue. Boponex: ['OYBIIO
«BOpOHEXKCKHI TOCYTApCTBEHHBIN TEXHUYECKUM yHUBEpcUTET», 2008. — 90
C.
KondurypupoBanue anmaparypsl 1 kommyHukanuii SIMATIC S7: Yueb.
nocobue. Boponex: Boponex. roc. TexH. yH-T, Boponex, 2006. 110 c.
Busyanuzanusi TEXHOJOTMYECKHX IPOLIECCOB: JTAOOPATOPHBIA MPAKTUKYM:
yaeb. mocoodue / O.}0. TapareiHoB, C.A. Tkanuu. — Boponex: ®I'6OY BO
“BOpOHEXKCKUI TOCYJapCTBEHHBIN TeXHUYeCKuid yHusepcutetr , 2017. — 80
C.

[TIporpammupyemsbie norudeckue KoHTposuiepsl SIMATIC S7-300/400:
nabopatopHbIi mpakTukyMm: yueb. mocooue / O.1O. Tapateinos, C.A. Tkanuy.
— Boponex: ®I'bOY BO “BopoHexcknid TOCYIapCTBEHHBIM TEXHUYECKUU
yHusepcutet’, 2017. — 126 c.

MysbieBa, M. B. IIporpaMmupoBaHuE€ TNPOMBIIUIEHHBIX JIOTUHYECKHUX
kouTpouiepoB SIMATIC S7. Yacts 1. CemeiictBo S7-200 : yueOHOe

nocodue / 1. B. My3buieBa. — Jlunenk : Jlumenkuii rocynapcTBEHHBIHN
TexHu4yeckui yHusepcuter, ObC ACB, 2013. — 79 c¢. — ISBN
078-5-88247-603-7. — TeKcCT : 37EKTPOHHBIHN // DNEKTPOHHO-OMOINOTEUHAS
cucremMa IPR BOOKS : [cailt]. — URL:

https://www.iprbookshop.ru/22913.html — Pexxum goctymna: njis aBTopusup.
I10JIb30BaTEIIEN



8.2 Ilepeyenr HH(pOPMANMOHHBIX TEXHOJIOTHi, HMCIOJb3yeMbIX INpPH

OCYLIeCTBJICHMH 00pa30BaTeJIbHOI0 MpoLecca MO AUCHUILIMHE, BKJINOYas
nepeYyeHb  JHULIEH3MOHHOT0  NPOrPAMMHOIO  o0ecledYeHHsi, PecypcoB
HH(OPMAIMOHHO-TEJIEKOMMYHUKAUUOHHOU ceTu «HTepHeT», COBpEeMEHHbIX
Npo¢ecCHOHANBbHBIX 023 JAHHBIX 1 HHPOPMALNMOHHBIX CIIPABOYHBIX CHCTEM:

JIneH3uoHHOE MPOrpaMMHOe ofeciedyeHmne

LibreOffice;

Apache OpenOffice 4.1.11;

Windows Professional 8.1 (7 u 8) Single Upgrade MVL A Each Academic;
ABBYY FineReader 9.0;

FEMM 4.2;

Scilab;

MATLAB Classroom;

Simulink Classroom.

OTteuectBennoe 11O

«IIporpammHas cucrteMa Jijisi 0OHAPYKEHHS TEKCTOBBIX 3aMMCTBOBAaHUH B
y4eOHBIX U HAYyYHBIX padoTax « AHTHILIaruat.BY3»»

Monyib «IIporpaMMHBIN KOMIUIEKC OMCKA TEKCTOBBIX 3aMMCTBOBAaHUH B
OTKPBITBIX UCTOYHUKAX CETH MHTEPHET « AHTUILIArMaT-UHTEPHET»
Mopynb obecrieueHus MOMCKa TEKCTOBBIX 3aMMCTBOBAHUM 1O KOJIICKITUH
nvccepranuii 1 aBTopedepatoB Poccuiickoit rocy1apcTBEHHOM OUOIHOTEKH
(PI'b)

MoayJsib mOMCKa TEKCTOBBIX 3aMMCTBOBAHUH 10 KOJUICKIIMU HAYYHOMU
anexkTpoHHoM 6nbmorekn eLIBRARY.RU

Pecypc uHpopMaIMOHHO-TEJTeKOMMYHUKALIMOHHOU ceTH «HTEpHED)

http://www.edu.ru/

Oo6pazoBatenbHbii Toptan BI'TY

HNudopmanuonHas cnpaBoyHas CUCTEMa

http://window.edu.ru
https://wiki.cchgeu.ru/

CoBpeMeHHBIE MPO(ecCHOHATIbHBbIE 0a3bl TaHHBIX

1. Dnexktporexauka. CaliT 00 SIEKTPOTEXHUKE

Anpec pecypca: https://electrono.ru

2. DAEKTPOTEXHUYECKUI TOPTAII

http://anexTporexHnueckuii-noprai.pd/

3. CuiioBas 3J€KTpOHMKA AJI JI00UTENe 1 MpodecCuoHaNnoB



http://www.multikonelectronics.com/
4. Netelectro

HoBoctun QJICKTPOTCXHUKHU, 060py,Z[OBaHI/I€ H CPpCACTBA ABTOMATU3AIIHNH.
I/IH(I)OpMaHI/I}I O KOMITaHUAX U BbICTABKAaX, CTATHH, OOBABIICHUS

Anpec pecypca: https://netelectro.ru/
5. Marketelectro

OrTpacieBoii anekTpoTexHudeckuil moprai. [IpeacraBieHsl HOBOCTU OT-paciv U
KOMIIaHUH, 00BSABICHUS, CTaTbU, HHPOPMAIUSI O MEPONIPUITUAX, Oo-Toranepes,
BUJICOMATEPHAIIbl, HOPMAaTUBBI U CTAHAAPTHI, OUOIHOTEKA, HIIEK-TPOMAPKETHHT.

Anpec pecypca: https://marketelectro.ru/

6. DNEKTPOMEXaHHUKA

Anpec pecypca: https://www.electromechanics.ru/
7. Electrical 4U

Paznensl caiita: «MammHbl MOCTOSTHHOTO TOKay, « TpancdopmaTopsi»,
«INEKTPOTEXHUKA», «CITPaBOUYHUK

Anpec pecypca: https://www.electrical4u.com/
8. All about circuits

OnaHO U3 caMbIX KPYIHBIX OHJIAWH-COOOIIECTB B 00JIACTH 3JIEKTpOTeX-HUKU. Ha
caiiTe pa3MeIIeHbl CTaThH, GopyM, yueOHbIe MaTepuaibl (yueOHbIe Tocoous,

BUJICOJICKITUH, pa3pab0OTKU, BEOMHAPHI) U ApyTast HHPOpMaIIUs
Anpec pecypca: https://www.allaboutcircuits.com

9. bubnunorexka OO0 «IAEKTPONIOCTABKA»

Anpec pecypca: https://elektropostavka.ru/library

10. DnexTpuk

Anpec pecypca: http://www.electrik.org/

11. Yeptrxku.ru

Anpec pecypca: https://chertezhi.ru/

12. DnekTpocmnerr

Anpec pecypca: http://www.elektrospets.ru/index.php
13. bubnmoreka

Anpec pecypca: WWER http://lib.wwer.ru

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMAS 11
OCYHWECTBJIEHUSA OBPAZOBATEJIBHOI'O ITPOLHECCA
YuebHble 1abopaTopun:
o “l[IpombinieHHass uHpOpMaTHKa” € HATypHBIMH MakKeTaMu OOBEKTOB



yIpaBJICHUS

o “YueOHo-uccienoBareibckas  jgaboparopusi” C  OKCIEPUMEHTAIbHOM
YCTAaHOBKON MUKPOMPOIECCOPHOTO YIPABICHUS TUAPABINUYECKUM 00BEKTOM

e JlucneiHplii KJacc, OCHAIIEHHBIM KOMIBIOTEPHBIMU MpOrpaMMmaMu JUis
MPOBEICHUS JTA0OPATOPHOTO MPAKTUKYMA

10. METOAUYECKHUE YKA3ZAHUSA JIAA OBYYAIOLIUXCH 11O
OCBOEHMUIO JUCIIUIIJIMHBI (MOY JIs1)

[To mucummiuHe «CoBpeMEHHbIE NPOrPAMMHBIE KOMIUIEKCHI» YHUTAIOTCS
JIEKIIUU, TPOBOJIATCS TAOOpAaTOPHBIE PAOOTHI, BBHITIOJIHAETCS KypCOBOM IIPOEKT.

OcHOBOIl M3y4YEeHHMS JUCHUIUIMHBI SBJISIOTCS JIGKIMU, HA KOTOPBIX
u3JaraloTcs HauboJee CylIeCTBEHHbIE U TPYAHbIE BOMPOCHI, a TaKKe BOIPOCHI, HE
HaIIeIINe OTpaXeH!s B yueOHOI TuTeparype.

JIaGopatopHble pabOThI BBHIMOIHSIIOTCS Ha J1a0OpaTOpHOM OOOpYy/IOBAaHUU B
COOTBETCTBUH C METOAUKAMHU, IPUBEJECHHBIMHU B YKA3aHUIX K BBIIOJIHEHUIO PadOT.

Meronuka BBINIOJIHEHUS KypCOBOI'O IpPOEKTa U3JI0KEeHA B
y4€0HO-METOIMYECKOM NOCOOMU. BBIMOIHATE 3Tanbl KypcOBOIO MPOEKTa JOJIKHBI
CBOEBPEMEHHO U B YCTAHOBJIEHHBIE CPOKHU.

KoHTposib ycBoeHus Marepuana JUCUUIUIMHBI MPOU3BOJUTCS IMPOBEPKOM
KypCOBOT'O MPOEKTA, 3aIUTON KypCOBOTO MTPOEKTA.

Bun yueOHbIX

. J1eATeNbHOCTh CTYICHTA
3aHATUI

Jlexuus Hanucanue koHcIeKkTa JEKLM: KpaTKO, CXeMAaTHYHO, [1OCJIEI0BATEIbHO
(¢uKcUpOBaTh OCHOBHBIE TIOJIOKEHUS, BBIBOABL, (OPMYJIHPOBKH,
0000111eHUs; TOMEYaTh BA)XKHbIE MBICIH, BBLAEIATH KIIIOUEBBIE CIIOBA,
TepMuHbl. [IpoBepka TEPMHUHOB, TOHATHN C MOMOILIBIO SHIMKIONEIUN,
CJIOBapel, CIPAaBOYHUKOB C BBIIMCBIBAHMEM TOJKOBAaHUN B TETpPalb.
O6o03HaueHue BOMPOCOB, TEPMUHOB, MaTepuaya, KOTOPHIE BBI3BIBAIOT
TPYAHOCTH, TIOUCK OTBETOB B pEKOMEHAyeMoW murepaTrype. Ecnm
CaMOCTOSITENIbHO HE yJaeTcsl pa3o0parbcs B MaTepuaie, HeoOX0IuMo
copMyIHpOBaTh BOIPOC U 3a/1aTh MPENOIAaBATENI0 HA JIEKIIMU WM Ha
MIPaKTUYECKOM 3aHSTHH.

JlabopaTtopHas pabota |JlabopaTopHble  pabOThl  TO3BOJSIOT  HAYYUTHCS  MPUMEHSTH
TEOpETUYECKHE 3HAHUsS, TMOJIyUeHHbIE Ha JIEKIUU TMpPH pPElICHUH
KOHKpPETHBIX 3a7ad. YroObl Hamboyiee pamroHATIBbHO W  IOJIHO
HCIOJIb30BaTh BCE BO3MOXKHOCTH JIAOOPATOPHBIX TSI TOATOTOBKH K HUM
HEOOXOUMO: CIIeyeT pa3o0patTh JEKIUIO 10 COOTBETCTBYIOIIECH TEMe,
03HAKOMHTCSI C COOTBETCTBYIOIIMM pa3lesioM yueOHHKa, mpopaboTarh
JIONOJMHUTENBHYIO JUTEpAaTypy Y UCTOYHMKM, pPELIUTh 3axaduu U
BBHITIOJTHUTH JIPYTHE MUCbMEHHBIE 3a/1aHusl.

CamocrositenbHast  |CamocrosiTenibHass paboTa  CTYIEHTOB CHOCOOCTBYET TIiyOOKOMY
pabora YCBOGHHMsI ~ y4yeOHOro  MaTepuaja M DPa3BUTHIO  HaBBIKOB

caMmoo0Opa3oBaHMsI. CamocrosiTenpHas pabota npeArnoaraet

CJICAYIOIINE COCTABIISAIONIHUE:

- paboTa ¢ TeKCTaMu: y4eOHUKaMH, CIIPABOYHUKAMH, TOTIOJTHUTEITHLHOMN

JUTEPaTypoi, a Takke NMpopaboTKa KOHCIIEKTOB JIEKLIUH;

- BBIIIOJTHEHUE JOMAIITHUX SajlaHI/Iﬁ " paCyC€TOB,




- paboTa HaJl TEeMaMU JUIsl CAMOCTOATENBHOTO U3Y4YEHUS;
- yyacTHe B paboTe CTyIeHUEeCKUX HayYHBIX KOH(PEPEHINH, OMUMITHA;
- IOATOTOBKA K IPOMEKYTOYHOM aTTECTALNH.

IloxaroroBska k ['0TOBUTHCS K MPOMEKYTOUHOM ATTECTALUU CIAEAYET CHCTEMATUYECKH, B
MPOMEKYTOUHOMN TEUEHHE BCEro cemectpa. MIHTEeHCMBHAs MOATOTOBKA JOJKHA HAYaThCs
aTTecTaluu HE I03/HEE, YEM 3a MECAL-TIOJITOPA J0 MPOMEXKYTOUHOM aTTECTAlUH.

Z[aHHBIe nepea 3a4€TOM TPU JHA B(b(i)eKTI/IBHee BCET'0 UCITIOJIB30BaTh AJId
IIOBTOPCHUA U CUCTCMATU3allMU MaTCpHaJia.




