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1. HEJIM A 3AJIAYH TUCHUIT/INHBI

1.1. Heau AuCHUMIHHBI

[IpuoOpeTeHne CTyACHTAMH TEOPETHYSCKMX 3HAHUH M TPAKTHYCCKUX
HABBIKOB HCIIOJIb30BaHHUS TEXHUYCCKHX CPEACTB HMH(POPMATHKH B CHCTEMax
aBTOMATHU3aIMH IMPOMBIIIICHHBIX YCTAHOBOK U TEXHOJOTHYECKHX KOMILICKCOB.

1.2. 3axaun ocBOeHHSA TUCIUILITHHBI

N3yuenne apXHTEKTYphl M NPOTPAaMMHOIO OOCCICUYCHHMS  CTaHIIUN
aBTOMATHU3AINU C IIEHTPAITM30BAHHOW U JEIEHTPAIM30BaHHON TTepuepueii.

N3yyenne OCHOB 3a/ladyd TIOCTPOCHHS TMPOMBINIJICHHBIX CETEH IOJIEBOTO
YpOBHsI, HHPOPMAITMOHHBIX BEIYMCIUTEIHLHBIX CETEH.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
HNucuumiuna «TexHuueckue cpeAacTBa HHPOPMATUKU» OTHOCUTCA K
JTUCLUUIUIMHAM BapUAaTUBHOM YacTH (AMCIUILIMHA 110 BhIOOPY) Osioka b1.

3. HEPEYEHDb IIVIAHUPYEMBIX PE3YJIbTATOB OBYUEHUA 110
JUCHUIIJIMHE

[Ipomecc n3ydeHus TUCIUTIINHBI « TeXHIUYECKUE CpeIcTBa MHPOPMATHKI
HaIpaBjicH Ha (OPMUPOBAHUE CICTYIONTUX KOMIICTCHITHI:

[1K-4 - CniocoOeH pa3pabaTbiBaTh MPOEKTHHIE PEIICHUS OTACIIBHBIX YacTen
aBTOMATU3UPOBAHHOMN CHUCTEMBbI YIIPABJICHUS TEXHOJIOTHYECKUMU MTPOLIECCAMHU

[1K-1 - CriocoOeH BBITIOJIHATh HAYYHO-UCCIEA0BATEIbCKUE U
OTIBITHO-KOHCTPYKTOPCKHUE Pa3pabOTKH MO OTAEIBHBIM pa3jiesiaM TeM

ITK-5 - CriocoGeH OCyIIeCTBIATh MPEANPOSKTHOE 00CIeI0BaHNE
TEXHOJIOTUYECKOT0 MPOIlecca, I KOTOPOTo pa3padaThiBaeTCs
aBTOMATU3UPOBAHHAS CUCTEMA YIIPABJICHUS

Pe3yabTaThl 00y4YeHUs1, XapaKkTepUu3yoLue

Komnerenuus
chopMHpPOBAHHOCTH KOMIIETCHIIUH

[1K-4 3HATH TUIOBBIE TEXHOJOTMYECKHE MMPOLECCHI U PEKUMBI,
CYLIECTBYIOIIKE METOIbI KOHTPOJISI PEKUMOB pabOThI
000py10BaHuUs IPOU3BOCTBA, TEXHOJIOTHIO
IIPOU3BOJICTBA NPOYKIIMHU IPEATPUITHS

yMeTb OCYLIECTBJISATh HACTPOMKY KOHTPOJIUPYEMBIX
TEXHUYECKUX MMApaMETPOB IKCILTYaTUPYyEMOTO
AIIEKTPOTEXHUYECKOTO 000PYI0BaHNUS

BJIAA€Tb HABbIKAMH JKCILTyaTallK 00BEKTOB OHCPICTUKHU

[K-1 3HATH IPOrPAMMHBIE IPOAYKThI, ODUEHTUPOBAHHBIE HA
pELIEHNE HAYYHBIX U POEKTHO-KOHCTPYKTOPCKUX 3a1a4
B 00JIACTH AJIEKTPOIHEPTETUKH

YMETDb BLIIIOJIHATD C60p N aHaJIW3 JaHHBbIX AJIsA
IMPOCKTUPOBAHUSA, COCTABJIATD KOHKypeHTHO-CHOCO6HLI€
BAapHUAHTBI TCXHUYCCKUX pemeHI/Iﬁ, 00OCHOBBIBATH BbI60p
HCHCCOO6paBHOFO PCIICHUA, JCMOHCTPUPOBATH




OKCILTyaTalilun

ITOHMMAHHEC B3aMMOCBA3M 3a1a4 ITPOCKTHUPOBAHUS U

pEe3yJIbTATOB MUCCIEOBAHUN

BJIaJIeTh HaBbIKAMU IIPOBEJEHUS padoT 0 00paboTKe U
aHaJIM3y HAyYHO-TEXHUYECKOM nHpopmanuu u

I1K-5 3HATDB IIaHbI IIPOBCACHUSA dKTUBHBIX U ITACCUBHBIX

OKCIICPUMCHTOB Ha (1)I/ISI/II-ICCKI/IX, MAaTEMATHYCCKUX U
PCAJIBHBIX 00BeKTax QJICKTPOOIHCPICTUKH

yMeTb IPUMEHSITh UH(OPMAIMOHHBIE TEXHOJIOTUHU B
CBOEH IpeIMETHOM 00JIaCTH; UCIIOJIb30BaTh
WHCTPYMEHTAJIbHBIE CPEACTBA JIJISl PEIIEHUS PA3IMYHbBIX
3a/1a4 B CBOEH MPo(heCCUOHAIBHON JIEATEIIbHOCTH.

HUCCJICTOBAaHUN

BJIa/IeTh COBPEMEHHBIMH METOJIAMU CTaTUCTUICCKOM
00pabOTKH pe3yJIbTaTOB IKCIEPUMEHTATBHBIX

4. OBBEM JUCIUIIJIMHBI

061112151 TPYAOCMKOCTD JAUCITHUITIIMHBI «TexHuueckue CpcacCTBa

nH()OPMATUKUY» COCTABIISIET b 3.€.

Pacnipenenenune Tpy10€MKOCTA AUCHUILIAHBI 110 BUJIAM 3aHITUA

o4yHas popma 00yUeHHsI

Cemec

Bunbl yue6HOM paboThI nggg TZ b
AyauTopHbIe 3aHTHS (BCEro) 108 | 108
B Tom uucre:
Jlexuu 36 36
[TpakTuueckue 3ausatus (113) 36 36
JlaGopatopusbie pabotsl (JIP) 36 36
CamocrosiTesibHas padoTa 108 | 108
KypcosBoii npoext + +
Buapl mpoMeXyTOYHON aTTECTALMU - 3a4ET C OLIEHKOU + +
OO61mast Tpy10€MKOCTh
aKaJIEMUYECKUE YaChl 216 216
3.€. 6 6

3a04Has ¢popma 00y4eHHs




Busr yueOoHOM paboThI

Bcero
qacoB

Cemec
TPBI

AyauTopHble 3aHATHS (BCEro)

14

14

B TtoMm uuncie:

Jlexun

JlaGopatopusbie pabotsl (JIP)

CamocrosiTeibHas padora

KypcoBoii npoext

Yacel Ha KOHTPOJIb

BI/II[BI HpOMG)KYTO‘IHOfI aTTeCTalluu - 3a4CT C OHGHKOﬁ

OO6mmas TPy 10€MKOCTh
aKaJeMUYCCKHUE YaChI
3.€.

216

216

5. COJAEPY)KAHUE JUCLUTIIAHBI (MOLY.JIST)
U pacnpejeieHHe

5.1

Conepxanue

pa3iesioB

TPYAOEMKOCTH 110 BUAAM 3aHATHH

ouyHasi popma o0yueHust

JTUCIUIIIMHBI

Ne

HanMeHoBaHUE TeMBI
/1

ConepxaHue pasznena

Jlekn

[Ipak
3aH.

JIab.
3aH.

CPC

Bcero,
yac

1 IIporpaMmupyeMsie TorUUecKne
KOHTPOJIIEPHI

Cosznanue npoekra. CTpyKTypa u
OCHOBHBIE KOMITOHEHTHI
HIpPOrPaMMHPYEMOT0 JIOTHUECKOTO
KOHTpoJuIiepa. AapecHoe
npoctpanctBo. O6mactu namsta CPU.
Cucremnas namsath. O0JacTh JaHHBIX
monbp3oBatens. OToOpaXkeHue mporecca
(o6pa3 mpomnecca). Kondurypuposanne
cranimid. [lapamerpuzanus Mogymne.
[IyTs MPOXOKICHUS CUTHAIIOB.
Anpecarus monyneit. [logxmodenue
JATYMKOB/TIPeOOpa3oBaTecii K
AaHaJIOIOBBIM BXOJIaM. HO)]KJ'[I'O'-ICHI/IC
Harpy30K/HCIIOJIHUTENBHBIX YCTPOUCTB
K aHaJIOTOBBIM BBIXOJAM.

36

2 IIporpaMmupyeMsle TorudecKue
KOHTPOJIIEPHI

Co3pmanne S7-nporpamm. MeToast
00paboOTKH MporpaMmbl. THITEI GIIOKOB.
CrpykTrypa 6;10K0B. MHTepdeiic
6110K0B. [IporpaMMupoBaHne KOZOBBIX
6nokoB. Kiaccsl mproputeTos.
bazoBsle pynkuun. J[BonuHsie
noruueckue onepanuu. Oneparys ¢
namMAThI0. OYHKIUY TTePEChUIKH
na"HeIX Tabmuna cuMBOIOB. Ta0muna
HEepPEeKPECTHBIX cchlIOK. [lopkimoueHue

36




k PLC. VIHTepaKTUBHBIA pexUM.
MoOHHTOPHHT U MOANHKAIHS
NIEPEMEHHBIX.

3 IIporpamMmmupyemsle Joruyeckue Taiimepsl. Cuetunku. ITpunnun
KOHTPOJIIEPHI JEHCTBYUS CKOPOCTHBIX CUETUHKOB.
Kon¢urypupopanue ckopocTHOTO 6 6 6 18 36
cuerdnka. CpaBHEHHE.
ApudpmeTnuecKkue KOMaHIbIL.
[IpeoOpazoBaHue THUIIOB.
4 IIporpaMmmupyeMsle ToruaecKue O0paboTKa CHTHATIOB AaHATIOTOBBIX
KOHTPOJIIIEPHI BX070B. DOpMUPOBAHUE aHATIOTOBBIX 6 6 6 18 36
BbIX00B. PID-perynupoBanue.
5 CHCTeMBI pacTpeieIeHHOTO KommnoneHTs! cuctem
BBO/1a/BBIBO/IA pacnpesieNieHHOr0 BBOIa-BBIBO/IA. 6 6 6 18 36
Benyuee u BeoMble yCTpONUCTBA.
Merox Master-Slave.
6 IIpomsIieHHBIC [IpoMsbinuteHHBIE HH)OPMAIIMOHHEIE
nH(OpMaIOHHBIE CeTH ceru. Tomosnorus. Kpurepun Beidoopa
cereil. [IpoTokoms! nepeaayn 1aHHbIX.
AS unrepdeiic - naTepdeiic TATIUKOB 6 6 6 18 36
u npusoaoB. PROFIBUS —
HPOMBIIIICHHAS CETh OJIEBOTO
YPOBHSL.
Hrorof 36 36 36 108 216
3a04uHas ¢popma 00ydeHus
11\/@n HanmenoBanue Tembl Cogepxanue pasnena Jlekn ';I:s: CPC Bizrco,
1 IIporpammupyeMsble JOoruuecKue Coznanune npoekra. CTPYKTypa U OCHOBHbBIC
KOHTPOJIIEPHI KOMITOHEHTHI IPOrPaMMHPYEMOT0 JIOTHYECKOTO
KoHTpoJuiepa. Kondurypuposanue craHumii. 2 2 32 36
[Tapamerpusauus monyneit. [loaxmouenue
JIATYHKOB.
2 IIporpammupyemsle 1oruyeckue Tuns! 610koB. MHTEpdeiic 610koB.
KOHTPOJIEPHI ITporpaMmMupoBaHUE KOJOBBIX OJIOKOB. 2 2 32 36
JlBon4HBIe JorMueckue onepanuy. OyHKINH
NIePECBUIKN JTAHHBIX
3 IIporpamMmmupyemble Toruueckue Taiimeprr. Cuetunku. KomaHabl cpaBHEHUS
KOHTPOJIIEPHI TeroB. ApupMeTHIECKIEe KOMaH/IBL. 2 2 32 36
[IpeoOpazoBaHuE THIIOB.
4 IIporpammupyemsle 1oruyeckue O0paboTKa CUTHAJIOB aHAJIOTOBBIX BXOJIOB.
KOHTPOJIIIEPHI DopMupOBaHUE aHAJIOTOBBIX BBIXOJIOB. - 2 34 36
PID-perynupoBaHnue.
5 CHCTeMBI pacpeeieHHOTo KOMITOHEHTBI CHCTEM pacipe/eIeHHOTO
BBOJIa/BBIBOJIA BBOJIa-BBIBOZIA. Benymiee u Beromele - - 34 34
ycrpoiictBa. Merox Master-Slave.
6 [TpombllIeHHBIE [TpomblnuieHHbIe HHOPMAIMOHHBIE CETH.
UH()OPMAIIMOHHBIC CETH Tomnonorus. Kpurepuu BeiOopa cereit.
[IpoTokouel epenauu qaHHbIX. AS uHTepdeiic - - - 34 34
uHTepdeiic naTankoB u npuBonos. PROFIBUS —
MIPOMBIIIICHHAS! CETh MOJIEBOTO YPOBHSL.
Utoro 6 8 198 212
5.2 IlepeyeHb J1a60pPaTOPHBIX PadoT
e Bpognoe 3ansitue. MHCTpykTak mo TexHuke Oe3omacHoctu. Coznanue
npoekta. Kondurypuposanue anmapartypsl ctaniiuu SIMATIC.
o Peanuzanus norumueckux (QyHKIUNA ¢ OutoBbIMU omnepannamu (bynesa
anrebpa).
° PeaHI/ISaIII/I}I apI/I(bMeTI/I‘IGCKI/IX (IJYHKHI/Iﬁ C IICJIIbIMH H BCHICCTBCHHBIMU
orcpanaamMu.
° PeaHI/ISaIII/I}I ITomaroBbIX AJIrOpuTMOB (I/ICHOJIHGHI/IC SaﬂaHHOﬁ

MOCJEA0BATEILHOCTH ONIEpaIii - I1aroB).




W3MepeHunst aHaJIOTOBBIX CUTHAJIOB.

PID-peryasTopsi.

KondurypupoaHue cTaHIINU ICIEHTPAITN30BAHHOHN MepU(EPUH.
KongurypupoBanue npomsiluieHHbIX ceTeit Profibus.

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

B coorBercTBMM ¢  y4eOHBIM  IUIAHOM  OCBOEHHE  JIUCIMILIMHBI
MpEeAyCMaTPUBAET BBHIMIOJHEHUE KYypCOBOTO MpOEKTa B 6 cemecTpe IJii OYHOU
(dbopMbl 00ydeHus1, B 7 cemecTpe uisl 3a04HON (POpMbI O0yUEHHUSL.

[Ipumepnass  Tematuka KypcoBoro mpoekrta:  «lIpoekT  craHmum
aBTOMaTHU3allMU Ha 6a3e MPOrpaMMHUpPyeMOTo Jiorudaeckoro konTposuiepa SIMATIC
S7-300»

3anayu, pemaeMble NPy BBITTOJHEHUH KypCOBOTO IIPOEKTA:

e (Co3naHue MpPOEKTa CTAHIMM aBTOMAaTU3alMHU HAa 0a3e mpOorpaMMHUpyeMOro
noruyeckoro koHtposmiepa SIMATIC S7-300. Tum ©  KOJIMYECTBO
JUCKPETHBIX U aHAJIOTOBBIX BXOJI0B/BBIXOJIOB 3a/1a€T MPEIO/1aBaTElb.

e [lapameTpupoBaHuE€ UEHTPAIBLHOIO IMPOIECCOPA W CHUTHAIBHBIX MOAYJEH
BBO/1a/BBIBOJIA.

o Co3maHue MPOrpaMMHBIX JpailBep-OJIOKOB HCHOJHUTEIBHBIX MEXaHU3MOB
(3NEKTPOMArHUTHBIX KJIAMaHOB U 3JIEKTPONPUBOJIOB).

e HopMupoBaHue CUTHAJIOB aHAJIOTOBBIX JATYHUKOB.

o Cozmanme IIU]J[-perynsitopa 0OBEKTa C aHAJOTOBBIM YIPAaBICHUEM U
oOpaTHOM  CBSI3b 1O  YKa3aHHOMY  MPENOAaBaTeIeM  BBIXOJAHOMY
TEXHOJIOTUYECKOMY MapaMeTpy.

e Pa3paboTka  AJEKTPUYECKOM  CXEeMbl  MNOAKIIOYEHHS  JATYUKOB H
WCIIOJTHUTEIBLHBIX MEXaHU3MOB.

KypcoBoit mnpoekr BkiawoyaT B ce0s  rpaduyueckyrd 4YacTb H
PacyYeTHO-TIOSICHUTEIBHYIO 3aIUCKY.

7. ONEHOYHBIE MATEPHUAJIbI VIS ITPOBEJEHUSA
MPOMEXYTOUYHOM ATTECTAIIUU OBYUYAIOIIIUXCS 11O
JAUCIHUIIJIMHE

7.1. Onucanuve nmokasarejiel U KpUTepHeB OLEHUBAHHMSI KOMIIETEHIIUM
HA Pa3JIMYHBIX 3TANAaxX UX GOPMUPOBAHUSA, ONIUCAHUE KA OLEHUBAHUS

7.1.1 JTan Tekymero KOHTPOJIA

Pe3ynprarel TEKyIlIero KOHTPOJISI 3HAHWW M MEKCECCHOHHOW aTTeCTaluu
OLICHUBAIOTCA MO CIEAYIOLIEH CUCTEME:

«aTTEeCTOBaH»;

«HE aTTECTOBAH.



Pe3yabTaThl 00y4eHus,

Komme- Kpurtepuu
XapaKTepusyoLue ATTecTOBaH He aTtTecroBan
TCHIHHA C(llOle/lpOBaHHOCTb KOMIIETCHIMH OLCHUBAHNUHA
[1K-4 3HATh TUIIOBBIE Tecr Brinonnenue Hesbinonnenue
TEXHOJIOTHUECKHUE MPOLECCHI U paboT B CPOK, pabor B cpok,
PEXXUMBI, CYIIECTBYIOIINE MIPeyCMOTPEHHBIN | IpeAyCMOTPEHHBII
METOBI KOHTPOJIS PEXKUMOB B pabounx B pabouux
paboThI 060pyIOBaHUSA IporpaMMax porpaMmax
MPOU3BOJICTBA, TEXHOJIOTHIO
MPOU3BOJICTBA MPOAYKIMN
HpEANPUATHS
YMETb OCYILLECTBIIATh HACTPOUKY |Pelenue crangapTHEIX Brinonnenue Hesbinonnenue
KOHTPOJIMPYEMbIX TEXHUUECKHUX |MPAKTHUECKUX 3a7ad paboT B CPOK, paboT B CPOK,
[IapaMeTPOB SKCIUTyaTHPYEMOTO MIPEAYCMOTPEHHBIN [ IPEyCMOTPEHHBIN
3JIEKTPOTEXHUIECKOTO B paboumx B paboumx
000pyJOBaHUS IIporpamMmax IIporpaMmMax
BJIaI€Th HaBBIKAMHU Permenne npukia HpIx Brmonaenne Hessimonnenne
IKCILTyaTalui 0OBEKTOB 3a/1a4 B KOHKPETHOI paboT B CPOK, paboT B CPOK,
JHEPIEeTUKHU MpeIMETHON 00IacTH IIPElyCMOTPEHHBIH | IPEAYCMOTPEHHBIN
B paboumx B paboumx
IIporpamMmax IIporpaMmMax
IK-1 [IPOrpaMMHBIE IIPOLYKTHI, Tecr Brinonnenue Hesbinomnuexnue
OpPUEHTHUPOBAHHBIC Ha peIlIeHUE paboT B CPOK, paboT B CPOK,
Hay4HBIX U IIPElyCMOTPEHHBIH | IPEAYCMOTPEHHBIN
MPOEKTHO-KOHCTPYKTOPCKUX B pabounx B pabounx
3aja4 B o0acTu porpamMmmax porpammax
JJIEKTPOIHEPTETUKI
YMETb BBIIOJIHATH cOOp 1 aHann3|Pemenne cTaHaapTHBIX Brmonuaenne Hessimonnenne
JAHHBIX JJSI MIPOCKTUPOBAHMSA, |IPAKTHYECKHUX 3a/ad paboT B cpoK, paboT B cpoK,
COCTaBJIATh TIPEAYCMOTPEHHBIH [ IpelyCMOTPEHHBIN
KOHKYPEHTHO-CIIOCOOHBIE B paboumx B paboumx
BapUaHTBl TEXHUYECKUX porpammax porpammax
pemieHnii, 000CHOBBIBATh BEIOOP
11eJIeCO00Pa3HOTO PEIIeHHS,
JIEMOHCTPHPOBATH TIOHIMaHUE
B3aMMOCBS3H 3a]a4
MPOEKTHUPOBAHUS U
HKCIUTyaTaIiu
BJIaJIeTh HaBBIKAMU IPOBeJICHNs |Pemenue npukiaaHbIx Brmonnaenne Heseimonuenue
pabot 1o o0paboTKe U aHATU3Y |3a7ad B KOHKPETHOH paboT B CPOK, paboT B CPOK,
Hay4HO-TEXHHUYECKON IpeIMETHON 00IacTH TIPEAYCMOTPEHHBIH [ IpeyCMOTPEHHBIN
WHPOPMALINHU U PE3YIIbTATOB B paboumx B paboumx
UCCIIeI0BaHUI IporpaMMax porpammax
[K-5 3HATh IUIAHBI IPOBEACHUS Tect Brimonuenue Hesbimonuenue
AKTHBHBIX U NTACCUBHBIX pabor B cpoK, pabor B cpoK,
9KCIIEPUMEHTOB Ha (PU3NUYECKHUX, MIPeyCMOTPEHHBIN | IpeAyCMOTPEHHBII
MaTeMaTHYECKUX U pealbHbIX B pabouunx B paboumnx
00BEKTAX IEKTPOIHEPTETUKH IporpamMmMax IIporpamMmax
YMETb IPUMEHATh Pemenne crannapTHBIX Brimonnenue Hesbimonuenue
MHQOPMALMOHHBIE TEXHOJIOTHH |IPAaKTHYECKUX 3a7ad paboT B CPOK, paboT B CPOK,
B CBOEH NpenMeTHO obmacTu; NIPEAYCMOTPEHHBIH | IPEyCMOTPEHHBII
HCII0JIb30BaTh B paboumux B paboumx
WHCTPYMEHTAJbHEIE CPEJCTBA IporpamMmax IporpamMmax
JUTS PELICHUS Pa3IMIHBIX 33124
B CBOEH MpodeccrnoHaTbHON
JIeSITEIbHOCTH.
BIIaZIeTh COBPEMEHHBIMHA Pemmenne npukiaHbIx Bemonnenne HeBbimonnenne
METOAAaMU CTaTUCTUYECKOM 3aJa4 B KOHKPETHOM pabor B cpoK, pabor B cpok,
00paboTKU pe3yIbTaToB IpeAMETHON 00IacTH MIPeyCMOTPEHHBIN | IpeAyCMOTPEHHBII
SKCHEPUMEHTANbHBIX B pabouunx B paboumnx
UCclIeI0BaHUMN IporpaMMax porpammax




7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJIS 3HAHU I

Pe3ynbTaThl MpOMEKyTOYHOTO KOHTPOJISl 3HAHHI OIIEHUBAIOTCS B 6 cemecTpe
JUIs1 o4HOM (popMbl 0OydeHus, / ceMecTpe I 3a04HOM (OpMBI OOyUECHHS IIO
4eTHIPEeX0aJUTPHON CHUCTEME:

COTJIMYHOY;

«XOPOIIIOY;

«YIOBIIETBOPUTEIILHOY;

«HEYIOBJICTBOPUTEIILHOY.

K Pe3yabTaThl 00yueHus, K
oMIIe- XapakTepu3ylomue HUTCPUH
— c q)(’: pMH p’:m a);{HI;ICTb OII(I:HI/IB?II)HI/IH Otin4yHO Xopomo Yaosi. Heynosu.
KOMIIETCHIINH
[IK-4  |3HaTh THUMOBEIE Tect Brinonnenue | Bemmonnenue | Brinonnenue B tecre
TEXHOJIOTHUECKHUE TPOLIECCHI TecTta Ha 90- | Tecta Ha 80- | Tecta Ha 70- | meHee 70%
U PEKUMBI, CYIIECTBYIOIINE 100% 90% 80% MIPaBUIIbHBIX
METOJIBI KOHTPOJIS PEXKUMOB OTBETOB
paboTeI 000pyIOBaHHS
IIPOMU3BOJICTBA, TEXHOJIOTHIO
IIPOM3BOJICTBA MPOIYKIHH
TPEAIPUSITHS
YMETh OCYILECTBIIATh Pewenue 3amaun  |IIponemonctp| IlpogemoncTp | 3amauum He
HaCTPOUKY CTaHJApTHHIX | pEIICHHI B HpPOBaH MPOBAH BEPHBIN | perIeHs
KOHTPOJIMPYEMBIX MIPAaKTHYECKNUX |  TIOJTHOM BEPHBIN X0 | XOA pelieHus B
TEXHUYECKHUX NapaMeTpoB  |3amay o0beMe u peleHus OOJIBIIMHCTBE
9KCIUTyaTUPYyEeMOTo MOJy4eHbl | BCeX, HO HE 3a1a4
ANEKTPOTEXHUUECKOTO BEpHBIE MOJIy4eH
000pynoBaHUs OTBETHl | BEpHBIN OTBET
BO BCEX
3a1adax
BIIaICTh HABBIKAMU Pewenue 3amaun  |IIpomemonctp| IIpomemonctp | 3amauu He
9KCIUTyaTaIrui 00BEKTOB NPUKJIATHBIX | pemeHsl B HUpOBaH HPOBaH BEPHBIII| pPELICHBI
SHEPreTUKH 3aj7a4 B TIOJTHOM BEPHBIN X0 | X0/ pelieHus B
KOHKPETHOH obbeme u pemeHns OOJIBIIMHCTBE
NIPEAMETHOW | TONMy4eHBl | BCEX, HO HE 3a7a4
obsactu BEpHBIE MOJTy4YeH
OTBETHl | BEpHBII OTBET
BO BCEX
3a1adax
[IK-1 |mporpammusie mpoaykTel, |Tect Brinonnenue | Beimonnenue | Brinonnenue B tecre
OpHEHTHPOBAaHHEIE HA tecta Ha 90- | Tecta Ha 80- | Tecta Ha 70- | menee 70%
pelieHne HayYHBbIX U 100% 90% 80% MIPaBUIIBHBIX
MIPOEKTHO-KOHCTPYKTOPCKHUX OTBETOB
3a1a4d B 00J1acTH
AJIEKTPOIHEPTETHUKHI
YMETh BBIMOJHATE cOOp 1 |Pemienne 3amaun  |I[Ipomemonctp| Ilpogemonctp | 3amauum He
aHaJU3 JaHHBIX JUIS CTaHIAPTHBIX | peIIeHsl B HUpOBaH HpPOBaH BEPHBII | pEIIeHBI
IIPOEKTUPOBAHUS, MIPAKTUYECKUX| TIOJHOM BEPHBINA X0 | XOJ pellieHus B
COCTaBIIATh 3a1a4 o0bemMe U peleHus OOJIBIIHCTBE
KOHKYPEHTHO-CITIOCOOHBIE HNOIY4YEeHbl | BCEX, HO HE 3a1a4
BapUaHThl TEXHUYECKUX BEpHBIE HOJy4eH
peleHui, 000CHOBHIBATH OTBETHl | BEPHBINA OTBET
BBIOOD 11e71ECO000Pa3HOTO BO BCEX
pelIeHus, IEMOHCTPUPOBATh 3ajadax
MOHHUMaHHE B3aHMOCBS3H
3a71a4 MPOCKTUPOBAHUS U
SKCIITyaTalin
BJIAJIETh HaBBIKAMU Pemenne 3amaun [Iponemonctp | [Iponemonctp | 3anauu He
MIPOBEACHUS paboT 1o MPUKIAAHBIX | PEIICHBI B MpPOBaH MPOBAH BEPHBIN | perIeHsl
00paboTKe 1 aHATH3Y 3a7ad B TIOJTHOM BEPHBIN X0 | XOA pelieHus B
HAy4YHO-TEXHUYECKON KOHKPETHOH o0bemMe U peeHus OOJIBIIMHCTBE




nH(OpMannK U pe3ybTaToB |IPEIMETHONH | MOJydYeHBI | BceX, HO He 3aj1a4
HCCIIeI0BaHUM obyactu BEpHBIE MOJy4YeH
OTBETHl | BEpPHBIN OTBET
BO BCEX
3aja9ax
TIK-5 3HATh IJ1aHbl npoBeaeHus [Tect Brimonnenue | Beimonnenue | BeimoaHeHnune B tecte
aKTUBHBIX U NMACCHUBHBIX tecta Ha 90- | Tecta Ha 80- | Tecta Ha 70- | menee 70%
9KCIEPUMEHTOB Ha 100% 90% 80% TIPaBUIBHBIX
($u3NIeCKuX, OTBETOB
MaTeMaTHYECKUX U
peasbHBIX 00BbeKTax
IJEKTPOIHEPTETUKHI
YMETb NPUMEHSTh Pewenne 3amaun  |IIpomemonctp| Ilpomemonctp | 3amauu He
nH}popMannOHHbIE CTaH/ApTHBIX | pEIICHbI B UpPOBaH MPOBAaH BEPHBIN | perieHs!
TEXHOJIOTUH B CBOEH MIPAaKTHYECKUX |  TIOJIHOM BEPHBIN X0 | X0/ pelieHus B
IIpeIMETHON 00IacTH; 3a1a4 o0beMe u pereHus OOJIBIIMHCTBE
HCTIONb30BaTh MOJIy4eHBbl | BCeX, HO HE 3a1a4
WHCTPYMCHTAJIbHBIC BCPHBIC TMOJY4YCH
CpezcTBa ISl peIICHNUs OTBETHl  |BEpHBII OTBET
Pa3INYHbIX 3a/1a9 B CBOCH BO BCEX
npodeccHoHaIBEHOM 3ajagax
JEATEITHHOCTH.
BJIAJIETh COBPEMEHHBIMU Pewenune 3amaun  |IIponemonctp| IlpogemoncTp | 3amauu He
METO/IaMH CTaTHCTHYECKOH |NPUKJIAIHBIX | pEIICHHI B HpPOBaH MPOBAH BEPHBIN | perIeHs
00paboTKH pe3yabTaTOB 3a7ad B TIOJTHOM BEPHBIN X0 | XOA pelieHus B
DKCIEPUMEHTAIBHBIX KOHKPETHOU obbeMe u peuienus OOJIBIIIMHCTBE
HCCIIEeI0BaHUI NIPEAMETHOI MIOJIy4YEeHbI | BCEX, HO HE 3a7a4
obyactu BEpHbIE MOJy4YeH
OTBETHl | BEpHBIN OTBET
BO BCEX
3a1adax
7.2 IlpumepHblii mnepedYeHb OLEHOYHBLIX CpeACTB  (TUIOBBIE

KOHTPOJIbHBIC 3aJaHHUS MJIM HMHbIe MaTepHaJbl, HEOOXOAMMBbIE /ISl OLEHKHU
3HAHUI, YMEeHUIl, HABBIKOB U (MJIH) ONBITA 1eATEJILHOCTH)

7.2.1 llpumepHbIii epevyeHb 3aaHUI I MOATOTOBKHU K TECTUPOBAHUIO

TecTtoBble 3amanust GOPMHUPYIOTCS HAa OCHOBE BOIPOCOB pasnaena 7.2.4 mo
Mepe U3yYeHHs OUEPEeTHON TEMbI Y4EOHOIO IJIaHa.

7.2.2 IlpuMepHblii NepevyeHb 3aJaHN VISl pellleHNsl CTAHAAPTHBIX 3a/1a4

Bapuantel 3agaHuii 10 NOPOrpaMMHUPOBAHUIO MOIIATOBBIX aJITOPUTMOB
(umksoB):
1) Iukn BBIOJIHSACTCS HEMTPEPBIBHO, Moka Ha Bxoje INPUT1 mpucyrctByer Jor.
"1". Huxkn npepeiBaercss mraoBerHHo (QUIT1=0, QUIT2=0) mpu INPUT1=0.
Tl=1c¢,T2=15¢c,T3=3c¢c,T4d=1c,T5=1c.

QUIT1 I l I l

QuIT2 E I

T1 |

T2 T3 T4

T5

2) lukn HaunHaetcs nipu nosiBieHnd Ha Bxojie INPUT1 sor. "1" u BeimonHsieTcs

JI0 KOHI[a, HE3aBUCUMO OT Mociieayroniero coctosiuus Bxoga INPUT.
Tl=4c¢,T2=15¢c,T3=3¢c,T4=1cC.



3)

4)

5)

6)

7)

QUIT1 I I

QUIT2 : .
_!Tl PT2 4T3 ‘T4 |

[ukn HaunHaeTcs npu nosipieHud Ha BxoAe INPUTI nor. "0" u BeimonHsAeTcs
JI0 KOHIIAa, HE3aBUCHUMO OT rociieayroniero cocrossiusg Bxoga INPUTIL. T1 =1.5
c, T2=5¢,T3=25¢c,T4=1c.

QUITI _I_ 1

QuIT2 _I !
(T1 T2 VT3 1 T4

[{ux BBITIOJTHSAETCS HENPEPhIBHO, Moka Ha Bxojae INPUT1 nmpucyrcTByeT Jjor.
"1". Huxn npepwiBaercss MraoBeHHo (QUIT1=0, QUIT2=0) npu INPUT1=0.
T1=6¢c,T2=2c¢c,T3=15¢c,T4=25c.

Qurrt _| | 1

QuUIT2 ! ;
T iT2 iT3 iTa

[ukn HaunHaeTcs npu nosisiieHny Ha Bxone INPUT1 sor. "0" u BemmosnHsaeTcs

JI0 KOHIIa, HE3aBUCUMO OT Tocieayromiero cocrossaust Bxoaa INPUTL.,  T1 =
24c,T2=55¢,T3=1c, T4=1c.

UIT1
Q JI II L]
QUIT2 : :
‘Tl P T2 'T3:1T4:

[ukn nHaunHaeTcs npu nosipieHuu Ha Bxoae INPUT1 nor. "1" u BeimonnsieTcs
JI0 KOHI[a, HE3aBUCUMO OT nociieyroniero coctostuus Bxona INPUTL.  T1 =
1.3¢,T2=2¢,T3=15¢c, T4=2.5cC.

Qurrt _[ ]
Quz | '| |

v T1 T2 1 T3 .74

[{uxn BeITIOTHSAETCSA HEMPEPhIBHO, Moka Ha Bxoje INPUTI1 nmpucyrcTByeT Jjor.
"1". Hukn npepeiBaercss mraoBeHHo (QUIT1=0, QUIT2=0) mpu INPUT1=0.
T1=3¢c,T2=12c,T3=1c¢c,T4=35cC.



QUIT1 I |
Qui2_| |

' T1 T2 T3 :T4

8) Iluki BeIMONHSETCS HEMPEPBIBHO, oka Ha Bxoae INPUT1 npucyTcTByeT JIOT.
"1". Hukn npepoiBaercss MraoBeHHo (QUIT1=0, QUIT2=0) mpu INPUT1=0.
Tl1=1c¢,T2=3¢c,T3=1¢,T4=35c.

Qurrt _[ ] 1
QUIT2 J |_| |

{T1 i T2 1 T3 § T4

9) [ukn BeIOTHSETCS HENMpepbIBHO, oka Ha Bxoae INPUT1 mpucyrctByerT Jor.
"1". Hukn mpepeiBaercst mraoBeHHO (QUIT1=0, QUIT2=0) mpu INPUT1=0.
T1=7c¢,T2=13c¢c,T3=12¢c,T4=3cC.

Qurrt _| |
oum2 | 1

Tl P12 T3 ;14

10) [mki1 BeIMOSTHACTCS HEMpepbIBHO, Moka Ha Bxojae INPUT1 mpucytcTByeT Jior.
"1". Hukn npepsiBaerca mraoBerHo (QUIT1=0, QUIT2=0) mpu INPUT1=0.
Tl=4c¢,T2=1c,T3=1c¢,T4=35c.

QUIT1 J I_I |

QuIT2 _| | ;
L T1 PT21T3 1 T4

11) [{uk1 BIIOTHSETCS HENPEPBIBHO, TIoka Ha BXozae INPUT1 mpucyrcTByer Jor.
"1". Iuxn npepwiBaercss mraoBeHHo (QUIT1=0, QUIT2=0) npu INPUT1=0.
T1=2c¢,T2=3¢c,T3=3c¢c,T4=15c.

QUITI J

QUIT2

‘T T2 (T3 (T4

12) [{uko1 BITIOSHSETCS HENPEPBIBHO, TToka Ha BXozae INPUT1 mpucyrcTByer Jor.
"1". Hukn npepsiBaerca mraosenHo (QUIT1=0, QUIT2=0) mpu INPUT1=0.
Tl1=2c,T2=5c,T3=14c,T4d=25cC.



Qurrt _[ ] 1
Qu2 | '| |_| |

' T1 3 T2 i T3 T4

13) [mki1 BeIMOSTHACTCS HEMPEphIBHO, Moka Ha Bxojae INPUT1 mpucyrcTByeT Jior.
"1". Hukn npepsiBaetca MmraoBeHHo (QUIT1=0, QUIT2=0) mpu INPUT1=0.
Tl=4c,T2=1c,T3=34c,T4d=25c.

QUIT1

QUITZ J : :
' T1 tT2:T3 1 T4

14) IlukJ1 BEITIOJTHACTCS HEMPEpBIBHO, Moka Ha Bxojae INPUT1 npucytcTByeT JIor.
"1". Huxn npepwiBaercss MraoBeHHo (QUIT1=0, QUIT2=0) npu INPUT1=0.
T1=25¢,T2=08c, T3=4c,T4=25c.

QUIT1 J I_I I .

Qut2 | '| |
ITL iT2iT3 iT4

15) [mki1 BeIMOJTHACTCS HEMpepbIBHO, Moka Ha Bxojae INPUT1 npucytcTByeT Jior.
"1". T1=2c¢,T2=3¢, T3=16¢,T4=19c.

QUITI | |
QUIT2 l ' | |

' T1 ' T2 ‘T3 T4

16) [{uk1 HaunHaeTcs npu nosiyieHuu Ha Bxojae INPUTI sor. "0" u BbImosHsETCS

JI0 KOHIIa, HE3aBUCUMO OT Tocieayromiero cocrosiuust Bxoaa INPUTL.  T1 =
2¢c,T2=2c¢,T3=54c¢,T4=2.2c.

QUIT! J_ .

QUIT2 | i |_

‘TI T2 T3 ' T4

17) Lk BIIOSHSICTCS HENPEPhIBHO, TIoka Ha BXozae INPUT1 mpucyrcTByer Jor.
"1". Iuxn npepwiBaercss mraoBeHHo (QUIT1=0, QUIT2=0) npu INPUT1=0.
Tl=1c¢,T2=15¢c,T3=3c¢c,T4d=1c,T5=1c.

QUITI _l_ | .

QuUIT2

P Tl T2 T3 ' T4 : T5 !
18) lukir HaunHaeTcs npu nosieiieHny Ha Bxojae INPUT1 jor. "1" u BeITTOJTHSIETCS

JI0 KOHIIa, HE3aBUCHUMO OT nocienyoiero cocrosiuus Bxoga INPUTL. T1 =4
c, T2=15¢,T3=3¢c,T4=1rc.



QUIT1 I I

QuIT2 | b
P Tl PT2 T3

1 T4

19) [ukn HaunHaeTcs npu nosiiieHnu Ha Bxoae INPUTI nor. "0" u BeimoHsieTCS
JI0 KOHIIa, HE3aBUCUMO OT nocneaytomniero coctosiuusa Bxoaa INPUTL. T1=1.5

c,T2=5¢c, T3=25c,T4d=1cC.
Qurrt [ | |
oums —

i T | T2 iT3  iT4

20) Llmk BBITIOJTHSIETCS HENMPEPBIBHO, Toka Ha Bxojae INPUT 1 npucyTcTByeT JIOT.
"1". Huxn npepwiBaercss mruoBeHHo (QUIT1=0, QUIT2=0) npu INPUT1=0.
Tl1=6c¢c,T2=2c,T3=15c,T4d=25c.

QUIT1 J

QUITZ

(Tl :T2 T3 ;T4
21) Hukn maunaaercs npu nosieinenuu Ha Bxoae INPUT1 mor. "0" u BeImonHseTCS

JI0 KOHIIa, HE3aBUCUMO OT Tocieayromiero cocrossaust Bxoaa INPUTL.,  T1 =
24c,T2=55¢,T3=1¢c,T4=1c.

UITI
0 JI II L]
QUIT2 ; :
‘Tl 1 T2 ‘T3 :T4:

22) lukn HayrHaetcs npu nosieinenuu Ha Bxoae INPUTI sor. "1" u BeimosHsETCS

JI0 KOHITa, HE3aBUCUMO OT Tocieytomiero coctostuust Bxona INPUTL.  T1 =
1.3c¢,T2=2¢, T3=15¢c,T4=2.5c.

QUIT1 I I

QUIT2

'T1 1 T2 (T3 T4}

23) Llukn BeIOIHACTCS HEMpepbiBHO, Moka Ha Bxoae INPUT1 npucyTcTByeT Jior.
"1". Iuxn npepwiBaercss mraoBeHHo (QUIT1=0, QUIT2=0) npu INPUT1=0.
T1=3c¢c,T2=12c,T3=1c¢c,T4=35cC.

QUIT1

MT>
QUIT2 J :
VTl 'T2 (T3 :T4

24) 1luk BBITIOJIHSAETCS HENPEePhIBHO, Toka Ha Bxoae INPUT1 npucyTcTByeT JIoT.
"1". Hukn npepeiBaercss mraoBeHHo (QUIT1=0, QUIT2=0) mpu INPUT1=0.
Tl=1c,T2=3c,T3=1c¢,T4=35c.



QUITI J_ .

QUIT2 J :
' T1 T2 (T3 T4
25) Llukn BBITTOJTHSICTCST HENPEPBIBHO, TToKa Ha Bxoae INPUT 1 npucyTcTByeT JIOT.
"1". Iuxn npepwiBaercss mraoBeHHo (QUIT1=0, QUIT2=0) npu INPUT1=0.
T1=7¢,T2=13¢c, T3=12c¢c, T4=3cC.

Quitt _]J |

QUIT2 |
1 TT21T3 ; 14

26) L{uki BBITIOJHSACTCS HEMIPEepbIBHO, Moka Ha Bxoje INPUT1 mpucyrcTByer jior.
"1". Hukn npepsiBaetca mraoserHo (QUIT1=0, QUIT2=0) mpu INPUT1=0.
Tl=4c,T2=1c,T3=1c¢,T4=35c.

Qurrt _| |

| 7 ] ]
QLIT_J L
'T1 tT2: T3 ;T4

27) Lluk BBITIOJIHSETCS HEPEPBIBHO, oka Ha Bxoae INPUT1 npucyTcTByeT JIOT.
"1". Huxn npepwiBaercss MraoBeHHo (QUIT1=0, QUIT2=0) npu INPUT1=0.
T1=2c,T2=3¢c,T3=3c¢c,T4=15c.

QUIT1 J

urz_[— ] 1

iT1 112 P13 i T4 |
28) LluKki1 BBITONIHSAETCS HENPEPBIBHO, MoKa Ha Bxoae INPUT1 npucyTcTByeT JIOT.

"1". Hukn npepsiBaetcs mraoBerHo (QUIT1=0, QUIT2=0) mpu INPUT1=0.
Tl1=2c,T2=5¢c,T3=14c,T4=25c.

Qurrt _[— 1
QuIT2 | '| |_| |

T T2 T30 T4

7.2.3 IlpumepHbIii NepeYyeHb 3aJaHN /151 pelleHus] NPUKJIAIHBIX 3a/1a4
[IpuknagHbie 3a/1a4u pelaroTcs M0 Mepe BBIIOJIHEHUS Ja00paTOPHBIX paboT
JUTSl KOHKPETHOTO BapUaHTA 3a/1aHMSL.
7.2.4 TlpumepHbIi NepeYyeHb BONMPOCOB /Jisl MOATOTOBKH K 3a4eTy C
OLICHKOM
¢ [Iporpammupyemsbie oruueckue kouTposuiepsl (PLC). Knaccudukarus PLC
M0 Ha3HAYEHUIO, M0 KOJIMYECTBY MOAAEPKUBAEMbIX BBOJOB/BBIBOJIOB,
PUMEDBI.
e [Ipoueccop, Kak OCHOBHOM KOMIIOHEHT KOHTPOJIJIIEPA, €TO XapaAKTEPUCTHKH,
IPUMEPBHI.
e Moaynu IMCKpeTHOro BBOJIa-BbIBOa. KoH(UryprpoBaHue, OCHOBHbIE
napaMmeTpsbl.



Monaynu aHanoroBoro BBoja-BbiBoja. KonguryprupoBanue, OCHOBHBIE
napameTphbl.
KoMmyHuKarronssle poueccopbl. HazHaueHnue u pa3HOBUIHOCTH.
Pacnipenenennsie cucteMbl BBO1a/BbiBo1a. CTaHIINH JIEHEHTPATN30BaHHON
nepudepuu B cetu Profibus.
[TyTs mpoxoxaeHus curHana. OrodpaxeHue nporecca. Mepkepsl.
Juarnoctuka anmnapatypbl. Pesxxumel Monitor (MoruTopuHr) u Modify
(oOHOBIIEHHE) B MOTYJISIX.
TectupoBanue nporpaMmbl. MOHUTOPUHT U MOIU(UKALINS TEPEMEHHBIX.
VAT — tabnutisl.
KoHnpuryprupoBanre npoMbIIUIEHHBIX ceTeil. CeTeBble TOMOJIOTHH.

Coznanue S7-nporpamm. Haznauenue Tabauisl cumBoiioB. [IpeacraBienue
nporpamm B peaakropax STL, LAD, FBD.

Ha3nauenue pegakropa nepekpectHbix ccbliok (Reference Data). [louck
NEePEMEHHBIX, 0030p PECYPCOB, CTPYKTYpa MPOTPAMMBI.

MonuTopunr nporpamMmmbl. @yHkius "Program Status" ("CocTosiHue
porpaMmsl").

Crioco0bl 3alUTHI MPOTPAMMBI MOJIB30BATENsI — BCEH MTPOTrpaMMbl U
OTJEJIbHBIX €€ OJIOKOB.

Huarnoctuka kontposuepa. Mudopmanuss CPU.  JluarHocTudeckuit

oydep. Onpenenenrie npuunHbl epexoaa B coctostaue STOP.

brounas opranuszanus nporpamm. Tumnsl 6;10k0B. CBOMCTBA OJIOKOB.

Nutepdetic mporpammubix 6s10koB Tumna ¢pyukius (FC) .

Nutepdetic mporpaMmMHubIX 0JI0KOB THMA (PyHKITMOHAIBHBIHN 050K (FB) .

Nutepdelic mporpaMMHBIX OJIOKOB THIIa OpraHU3alMOHHBIN 010K (OB).

bnoxu nanaeix. CnocoOb! co3gannsa OJI0KOB JaHHBIX OOIET0 Ha3HAYECHUS
(Shared Data Blocks).

brnoku nanueix. Co3nanue SK3eMIUIIpHBIX 0J10K0B AaHHBIX (Instance Data
Blocks).

DneMeHTapHbIE TUIIbI TaHHbIX.

CtpykTypHBbIe TIoJIb30BaTeNbeckue TUMbl JaHHbix (UDT).

DTanbl OCHOBHOIO IUKJIA TporpaMmsbl. [IpepbIiBaHNsI OCHOBHOTO ITUKIIA.
Knaccel mpuopuTeToB OpraHu3alioHHbIX OJI0KOB.

MeTop! agpecaniuu nepeMeHHbIX. AOCOIIOTHAS afpecanus IepeMeHHBIX.
CuMBoJIbHAS apecanus nepeMeHHbIX. Tabauia CHMBOJIOB.

Oneparuu OuHapHOi Joruku. KoMaH bl YTEHUS! JUCKPETHBIX BXOJIOB.
[TocnenoBaTtenbHbIe U napasuielibHbie cxeMbl (LAD).

Komanpe! 3anvcu quckpeTHbIX BBIX0A0B. RS u SR Tpurrepst

JIBonuHbIe jornyeckue onepamuu. CioBo coctostHus mnpoueccopa. duar
pesynbrara gorudeckoi oneparuu (RLO).

Peammzanus ¢pynkuuit AND (M), OR (MJIN) u Exclusive OR
(Uckimrouatromee MJIN) Ha si3b1ke koHTakTHBIN miiad (LAD).
HMHBepTHpOBaHUE pe3yJibTaTa JOTHYECKOM Onepanuu.



o Komanzap! geTekTupoBaHUs PpOHTA TUCKPETHOTO CUTHAJIA U pe3yJibTaTa
JIOTUYECKOM ONepaLu.

o  OyHkuuu nepechliku AaHHbIX. OyHkIuK Load u Transfer..

e  DyHKIMM TaliMepOB. 3aycK Taiimepa. 3aJaHle BPEMEHHBIX apaMeTPOB
taiimepa. COpoc Taitmepa. [IpoBepka (onpoc) Taiimepa.

o  ODyHKIUS TaliMep, OrpaHUIUBAIONINN JIUTEILHOCTh uMIynsca (Pulse
timer).

o OyHKIMA TaliMep ¢ pacipeHHbIM uMITyabcoM (Extended pulse timer).

o  Oynkuus TaliMep ¢ 3aaepkkoi BKIroueHus (On-delay timer).

o  OyHKIUsA TaliMEp C 3a/IePIKKON BKIFOUeHUs ¢ mamsThio (Retentive On-delay
timer).

o  Oyukius TaiMep ¢ ¢ 3aaepxkkoi BeikiroueHus (Off-delay timer).

e DyHKIUHU CUETYUKOB. Y CTaHOBKA U cOpoc cueTunkoB. Cuert. [IpoBepka
(ompoc) cuetunka. [locneqoBaTenbHOCTh MHCTPYKIMI IPHU UCTIOJIb30BAHUH
(GyHKUIMNA CYETUHKA.

e  DyHkiMM Npeodpa3oBaHUs LENbIX TUINOB JaHHbIX. [IpeoOpa3oBanue uncen
dopmaros INT u DINT. [Ipeobpazosanue uncen popmara BCD.

o  ®yHkiuu npeoOpa3zoBaHUs BelIeCTBEHHBIX uncen popmata REAL B Tun
INT.

e  ®yukuuu ans 00padoTku uynces. OyHKIIUU CpABHEHUS.

e  Oynkuuu nepexoqa. bezycnoBHseiil nepexoa. @PyHKINH NEPEXOaa B
3aBUCUMOCTH OT cocTtosius guiaroB RLO u BR.

o Apudmernueckue pynkuun. Beraucnenus ¢ nanapivu tuna INT, DINT

o Apudmernueckue Gynkuun. Berauciaenus ¢ nanapimu tuna REAL

e Tpuronomerpuueckue pyHkuuu. OOpaTHbIE TPUTOHOMETPUUECKHE
¢bynkunu (Arc-¢pynkuun). Jpyrue MmareMatuyeckue QyHKIUU.

e  ®DyHkuuu capura. Onepanuy QUKINYECKOTO CABUTA.

o Jlormueckue pyHKUUU 1JI CIOB JaHHbBIX.

e VhpaBiieHHUE BBIIIOJIHEHUEM MPOTPAMMBI. Y CIIOBHBIN 1 0€3yCIOBHBIN BHI30B
porpaMMHBIX 0J10KOB. JlocpouHoe 3aBepuieHue 0JI0Ka.

e VhpaBiieHHE BBIIIOJIHEHUEM NMPOTPAMMBI ITyTEM MPOBEPKU OMTOB CIIOBA
cocTostHUS TIporieccopa (Status Bits).

e (OOpaboTtka mpepriBaHuil. AnimapaTHbie pepbiBanus. [{uknmaeckue
npepbiBanus. [IpepbIBanys 1O BPEMEHHU CYTOK.

e ®yHkuuu nepenayun AaHHbiX. binouneii anemenT MOVE. CuctemHsbie
byHKUMU 15 Iepelayul TaHHbIX.

e (OO6paboTka aHanorobix BxoaoB. Hopmuposanue kona AL

e HenpepsiBHoe perynupoBanue. PID-perynsarop.

7.2.6. MeToauka  BBICTABJEHUSI OHEHKH TIPU  TPOBeJeHHUHU
MPOMEKYTOUYHOM aTTeCTAUN

DK3aMeH MPOBOJUTCA MO OWjiIeTaM, KaXAbli M3 KOTOPBIX COACPKHUT 2
Borpoca W 3amady. Kaxnplil mpaBUJIbHBIA OTBET HA BOIMPOC OIEHUBAETCS B 7



OaioB, 3aa4a oreHuBaeTcs B 6 6ayioB (3 6amioB BepHOE perieHne 1 3 0aioB 3a
BEpHBIN 0TBET). MakcuMalibHOE KOJIMuecTBO HabpaHHbBIX OauioB — 20.

1. Omnenka «HeymoBieTBOPUTEIHLHO» CTAaBUTCA B Ciydae, €CIU CTYJICHT
HaOpas MeHee 6 6aJIIoB.

2. OneHka «Y JOBIIETBOPUTEIHHO» CTABUTCS B CIIydae, €CIIA CTYJCHT HaOpas
ot 6 10 10 GayuioB

3. Ouenka «Xopolo» CTaBUTCS B Cllydae, eclii CTyeHT HaOpain ot 11 o 15
OaILIIOB.

4. Onenka «OTIMYHO» CTABHUTCS, €CIIU CTyICHT HaOpas oT 16 mo 20 6amwos.

7.2.7 TlacniopT OLIEHOYHBIX MATEPHAJIOB

Kon
KonTponupyemsble pa3zaeinsl (TEMBbI) . HanmenoBanue
Ne n/m KOHTPOJIUPYEMOI
JUCLUTUIMHBI OLIEHOYHOI'O CPeJICTBa
KOMIIETEHIIUU

1 IIporpammupyemsle JOTUYECKHE [1K-4, TIK-1, IIK-5 |3amuTa 1a60paTOpHBIX
KOHTPOJUIEPHI pabot, TpeboBaHMS K
KYpPCOBOMY IIPOEKTY

2 Cucremsl pacpeieIeHHOTO [TK-4, I1IK-1, TTK-5 |3amuTa 1abopaTopHbIX
BBO/1a/BBIBOJIA pabot, TpeboBaHus K
KYpCOBOMY IPOEKTY

3 [TpombltenHbie HHOPMAITMOHHBIE [1K-4, TIK-1, IIK-5 |3amuTa 1a60paTOpHBIX
ceTu pabot, TpeOOBaHMS K
KYpPCOBOMY IPOEKTY

7.3. Meroauyeckue MaTepuajibl, oOnpeaesiome MPOLEAYPbHI
OLICHMBAHUSA 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH

TecTupoBaHHe OCYIIECTBISIETCS, JIMOO MPHU TOMOIIM KOMIBIOTEPHON
CHCTEMBI TECTUPOBAaHMS, JHOO C HCMOJIH30BAaHMEM BBIIAHHBIX TECT-33JaHUI Ha
oymaxxuom Hocutene. Bpems tectupoBanuss 30 MuH. 3aTeM OCYIIECTBISETCS
MpOBEpKa TeCTa 3K3aMEHATOPOM U BBICTABIISIETCS OIICHKA COTJIACHO METOJIUKH
BBICTABJICHUS OIICHKU MIPH MPOBEICHUN MTPOMEKYTOUHON aTTECTAIUH.

Pemenve craHgapTHBIX 3adad  OCYHIECTBISIETCSA, JHOO TPHU TOMOIIU
KOMITBIOTEPHON CUCTEMBI TECTUPOBAHMUSI, JTMOO C MCTIOJIb30BAaHUEM BBIJJAHHBIX 33124
Ha OymMakHOM HocuTene. Bpems pemenus 3amad 30 MuH. 3aTeM OCYIIECTBIISACTCS
MpOBEpKa pEIIeHUs 3aJad K3aMEHAaTOPOM W BBICTABISICTCS OIEHKA, COTJIACHO
METOJIMKH BBICTaBJICHUS OIICHKHU IIPH IMPOBEICHUN ITPOMEKYTOUHOMN aTTECTAIIHH.

Pemienne mnpukiIagHbIX 3a7ad  OCYHIECTBISIETCS, JHOO TMpU MOMOILIU
KOMIIBIOTEPHON CHCTEMbI TECTHPOBAHMSI, TMOO C MCITOJIb30BAHUEM BBIJAHHBIX 3a/1a4
Ha OyMakHOM HocuTelnie. Bpems pemenus 3agad 30 MuH. 3aTeM OCYILIECTBIISAETCS
IIpOBEpKa pElIeHUs 3aJad 3K3aMEHaTOPOM U BBICTABIISIETCS OLEHKA, COTJIAcHO
METOJ/IMKH BBICTaBJICHUS OIICHKHU TIPH MPOBEICHUN TPOMEKYTOUHOM aTTECTAIIHH.

3amuTa KypcoBoil paboThl, KypCOBOTO MPOEKTA WM OTYETa MO BCEM BHJIaM
IPAKTUK OCYIIECTBISIETCS COIJIACHO TPEeOOBaHUSM, MPEIBSIBISIEMBIM K padoTe,
OTMCAHHBIM B METOWYECKHX MaTepuanax. [I[puMepHOE BpeMsl 3aIUThl HA OJHOTO
cTynenta coctaBisieT 20 MuH.




8 YYUEBHO METOANYECKOE U HTH®OPMAIIMOHHOE
OBECIIEYEHUE JUCHUIIJINHBI)
8.1 IlepeueHb yueOHOIl JuTEpPATypbl, HEOOXOAMMOM /Jisi OCBOEHHUSA
TUCHUNIIHHBI
e (Cospemennbie mukporpoieccopsl / B.B. Kopnees, A.B. Kucenes. 3-e uza. —
CII6.: BXB-IlerepOypr, 2003. — 448 c.
e ApXHUTEKTypa KOMITBIOTEPOB U ee peam3arusi: Yueb. [locooue / X. Kpeiirow;
nox pen. JI.H. Koponesa; nep. ¢ anri. @unorenosa. — M.: Mup, 2004. — 416 c.
o KoudurypupoBanue ammapatypsl u xkommyHukauuid SIMATIC S7: Vwueb.
nocobue. Boponex: Boponex. roc. TexH. yH-T, Boponex, 2006. 110 c.
e [IporpammupoBanue kKoHTpoJuiepoB Ha si3bike STEP 7 LAD: Yue6. nocobue.
Boponex: Boponex. roc. Texs. yH-T, 2006. 180 c.
e [Iporpammupyembie normueckue koHTpoiuiepsl SIMATIC S7-300/400:
nabopatopHblil pakTukyM: yued. mocodue / O.F0. TapateinoB, C.A. Tkanuy.
— Boponex: ®I'BOY BO “BopoHeXCKHII TOCyIapCTBEHHBI TEXHUYECKHI
yHuBepcutet”’, 2017. — 126 c.
e [letpenko IO.H. IIporpamMMHOe  ympaBi€HHE  TEXHOJIOTMYECKUMU
KOMIUICKCAMH B JHEPTeTHKE [DJIEKTPOHHBIA pecypc]: yueOHoe mocodue/
ITerpenko FO.H., HoBukos C.O., ['onHuapoB A.A.— DJIEKTPOH. TEKCTOBBIE

naHHbie.— MuHCK: Beimmiimmas mkomna, 2013.— 408 ¢.— Pexum pocrymna:
http://www.iprbookshop.ru/24075.html.— 9BC «IPRbooksy»

8.2 Ilepeyenr HHGPOPMANMOHHBIX TEXHOJIOTHM, WHCIOJb3YeMBIX HPH
OCYLIECTBJICHMH 00pa30BaTe/JIbHOI0 IMpoLecca MO0 JUCHUILUIMHE, BKJIIOYas
nepeyeHb  JHMLIEH3MOHHOI0  NPOrPAaMMHOI0  ol0ecledeHHsi, PeCcypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHON ceTu «MHTEepHET», COBpEeMEHHbIX
Nnpo¢ecCHOHANBbHBIX 023 JAHHBIX 1 HHPOPMALNMOHHBIX CIIPABOYHBIX CHCTEM:
8.2.1 JIuneH3M0OHHOE MPOrpaMMHOe oOecreYeHne
— Microsoft Office Word 2007
— Microsoft Office Excel 2007
— Microsoft Office Power Point 2007
— ABBY'Y FineReader 9.0
8.2.2 OreuecrBennoe 11O
— «IIporpammHas cuctema ajisi 0OHAPYKEHHSI TEKCTOBBIX 3aMMCTBOBaHUH B
y4eOHbIX U Hay4YHbIX paboTax « AHTumiaruat.BY3»»

— Monayne «IIporpaMMHBIA KOMIUJIEKC MMOUCKA TEKCTOBBIX 3aMMCTBOBAHUN B
OTKPBITHIX UCTOYHUKAX CETU UHTEPHET « AHTUILIATHAT-UHTEPHETH

— Moayns oGecriedeHust TOMCKa TEKCTOBBIX 3aUMCTBOBAHUMN 110 KOJUICKITHH
nvccepranuii 1 aBTopedepatoB Poccuiickoit rocynapcrseHHou oubdnuorexku (PI'D)
— Monyib OMCKa TEKCTOBBIX 3aMMCTBOBAHUM MO KOJIJIEKIIUU HAYYHOU
anekTponHoi oubdmmorexu eELIBRARY.RU

8.2.3 Pecypc unopMannoHHO-TeJIeKOMMYHUKANIMOHHOM ceTn « UHTEpHET»

— http://www.edu.ru/



http://www.edu.ru/

-O0pa3oBatenbHblii moptan BI'TY
8.2.4 NudopmanuoHHas CIPABOYHAA CHCTEMA
— http://window.edu.ru
— https://wiki.cchgeu.ru/
8.2.5 CoBpemennbie npodeccnoHaIbHbIC 0a3bl JaHHBIX
— DIIEKTPOTEXHUUECKHI mopTai. AJpec pecypcea:
http://anekTpoTexXHUYeCKUN-IOpTaI.ph/

— CwtoBas DIIeKTpOHUKA NS TFoOuTeNel u mpodeccruonanoB. Anpec pecypca:
http://www.multikonelectronics.com/
— CripaBOYHUKH T10 AJIEKTPOHHBIM KOMIIOHEHTaM. AJipec pecypca:
https://www.rlocman.ru/comp/sprav.html
— N3Bectus BhicHuxX yueOHbIX 3aBeieHUN. [IpubopocTpoenue (kypHan). Aapec
pecypca: http://pribor.ifmo.ru/ru/archive/archive.htm
— [Topran mammHOCTpOCHUs. Anpec pecypca: http://www.mashportal.ru/
— DaekTporeHTp. Anpec pecypcea: http://electrocentr.info/
— Netelectro. HoBocTu 351eKTpOTEXHUKH, 000pYIOBAaHHE U CPEICTBA
apromaTtu3anuu. MHpopMaIms o KOMIaHUSX ¥ BBICTABKAX, CTaThH, OOBSIBICHHUS.
Anpec pecypca: https://netelectro.ru/
— DiekTpoMexaHuKa. Anpec pecypea: https://www.electromechanics.ru/
— Electrical 4U. Pa3nens! caiita: « MalyHbl IOCTOSHHOTO TOKa,
«TpancdhopmaTopbl», «NEKTpoTEXHUKA», «CripaBOUHUKY». Apec pecypca:
https://www.electrical4u.com/
-Poccrannapt. @enepaibHOE areHTCBO MO TEXHUYECKOMY PETYJIMPOBAHUIO U
MeTposioruu. Anpec pecypcea: https://www.gost.ru/portal/gost/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMAS J1JIs1
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOIECCA
VYyebnsle 1abopaTopuu:

o “[IpompimnenHass wHOpmMaTHKa” ¢ HATYPHBIMH MaKeTaMU OOBEKTOB
YIIPaBJICHUS

o “VYyeOHO-uccnenoBarenbckas  jJabopaTtopus” € SKCHEPUMEHTAIbHON
YCTAaHOBKON MUKPOMPOLECCOPHOTO YIPABICHUS TUAPABINYECKUM 00BEKTOM

e JluCIIeWHBIM KJacc, OCHAIECHHBIM KOMIBIOTEPHBIMHU IpOrpaMMaMH IS
MIPOBEICHUS JIAOOPATOPHOTO MPaKTUKyMa

10. METOANYECKHUE YKA3ZAHUA JJS OBYYAIOIIIUXCS IO
OCBOEHMIO JUCIUIIJIMHBI MO4Y JI51)
[To nuctunune «Texauueckue cpencTsa HHHOPMATUKID .
OCHOBOl M3y4YeHMs JUCLUUIUIMHBI SBJISIOTCS JIEKUUMH, HA KOTOPBIX

U3JIaraTcs Hanbosee CyUIeCTBEHHBIE U TPYAHbBIE BOMPOCHI, a TAKXKE BOIMPOCHI, HE
HaIIEIINe OTpaXXeHHs B yueOHOIl TuTeparype.


http://window.edu.ru/
https://wiki.cchgeu.ru/
http://электротехнический-портал.рф/
http://www.multikonelectronics.com/
https://www.rlocman.ru/comp/sprav.html
http://pribor.ifmo.ru/ru/archive/archive.htm
http://www.mashportal.ru/
http://electrocentr.info/
https://netelectro.ru/
https://www.electromechanics.ru/
https://www.electrical4u.com/

HpaKTI/I‘-IeCKI/Ie 3aHATHA IIPOBOJATCS IIYTECM PCHICHUA KOHKPCTHBLIX 3a41d44 B

ayJIMTOPHUHU.

JlabGopaTopHbie pabOThI BBHIMOJHSAIOTCS Ha JTaOOPATOPHOM OOOpYIOBAHHH B
COOTBETCTBHUH C METOJMKAMHU, IPUBEECHHBIMHU B YKA3aHUIX K BBIMOJIHEHUIO PadOT.

Meronnka

BBIITOJIHCHU L KYpPCOBOI'O IIPOCKTAa H3JI0KCHA B

y‘-Ie6HO-MCTOI[I/I‘-ICCKOM rmocoOnu. BeIOTHATE Tanb! KYPCOBOTI'O ITPOCKTA HOJIKHBI
CBOCBPCMCHHO U B YCTAHOBJICHHBIC CPOKH.

KonTpoib

YCBOCHUSI MaTcpuajla AWCHUINIMHBI ITPOU3BOANTCI HpOBCpKOﬁ

KypPCOBOT'O MPOEKTA, 3aIUTON KYypCOBOTO MTPOCKTA.

Bup yueOHbIX
3aHATHU

I[GHT@J'ILHOCTB CTYACHTA

Jlexuus

Hanucanve KoOHCIEKTa JEKUUNA: KPaTKO, CXEMaTHYHO, IOCJIEI0BATEIBHO
(UKCUpOBaTH  OCHOBHBIC  IIOJIOKEHHUS,  BBIBOABI,  (POPMYIHPOBKH,
00001IeHNs; TMOMeYaTh Ba)KHBIE MBICIH, BBIICISATH KIIOYEBBIE CIIOBA,
TepMuHbl. [IpoBepka TEPMHUHOB, MOHATHM C MOMOLIBIO SHIMKIONEIUM,
CJIOBapel, CIPAaBOYHUKOB C BBINUCHIBAHUEM TOJIKOBAaHUM B TETPA[b.
O6o3HaueHue BONPOCOB, TEPMHUHOB, MaTepuaga, KOTOPHIE BBI3BIBAIOT
TPYIHOCTH, IIOMCK OTBETOB B pEKOMEHAyeMoH muteparype. Ecuu
CaMOCTOSITENIPHO HE Yyaaercsi pa3o0parbcss B Marepuane, HeoOXO0IUMO
chopMynupoBaTh BOMPOC U 3aJaTh MPENOJaBaTEN0 Ha JIEKIMH WU Ha
[IPAKTUYECKOM 3aHSATHH.

IIpakTnueckoe
3aHATHE

KoHcnekTupoBanue peKoMeHAYyeMbIX HCTOYHHMKOB. PaboTa ¢ KOHCHEKTOM
JIEKIWI, TOArOTOBKA OTBETOB K KOHTPOJBHBIM BOIIPOCaM, HPOCMOTP
pEeKOMEeHIyeMoM uTepatypsl. IIpocnyimBanue ayino- U BUAECO3AMUCEN 110
3aJJaHHOM TeMe, BBINOJIHEHHWE pacueTHO-TpapUuUecKuX 3a/laHui, pelieHue
3a/1a4 110 AJITOPUTMY.

JlaGoparopHas
pabota

JlaGoparopHble pabOThl MO3BOJISIOT HAYUYUTHCS MPUMEHSTh TEOPETUUECKUE
3HaHUs, NOJYYEHHBIE Ha JIEKLUHU MPU PEIIEHUH KOHKPETHBIX 3a1a4d. YToOkI
HanOojee palMOHAIBHO U TIOJHO HCIHOJb30BaTh BCE BO3MOXKHOCTH
71a00paTOPHBIX I MOATOTOBKM K HUM HEOOXOIMMO: CleayeT pa3o0paTh
JIEKIMIO TI0 COOTBETCTBYIOIICH TeMe, O3HAKOMHUTCS C COOTBETCTBYIOIIUM
pa3zenoM yueOHMKA, MpoOpadOTaTh JIOMOJHUTENBHYIO JUTEpaTypy U
HWCTOYHUKH, PCIIUTH 3a1a4i U BBIIIOJITHUTE APYTUC MMCbMCHHBIC 3a1aHUA.

CamocTosTennpHas
pabora

CamocrosiTenbHast paboTa CTYJEHTOB CIOCOOCTBYET IIYOOKOMY YCBOEHHMSI
y4yeOHOro Marepuajga UM  Pa3BUTHIO HAaBBIKOB  camM0OOOpa30BaHUS.
CamocrosTenbHast paboTa npenoaaraeT cleAyolIne COCTaBISIOIIE:

- pabota Cc TeKCTaMu: Y4eOHMKaMH, CIPABOYHHKAMHM, JOTMOIHUTEIbHOU
JUTEPaATypOH, a TakKe MPOpadOTKa KOHCIIEKTOB JICKITUH;

- BBITMOJIHEHHUE JIOMAITHUX 33/I1aHUI U PacyeToB;

- paboTa HaJl TeMaMH ISl CAMOCTOSATEIBHOTO H3YYCHUS;

- yyacTHe B paboTe CTy/I€eHUECKHUX HayYHBIX KOH(EPEHINH, OMMMIIHa;

- TOJITOTOBKA K MMPOMEKYTOYHOHN aTTECTAIUH.

IToaroroBska k
IIPOMEKYTOUHON
aTTeCTallluU

I'oTOBUTBCS K NIPOMEXYTOYHOM aTTECTAllMM CIEAYET CUCTEMAaTUYECKH, B
TEUEHUE BCEro ceMmecTpa. MIHTeHCHMBHAs MOATOTOBKA JOJHKHA HA4YaThCs HE
[IO3/IHEE, YEM 3a MECAL-IIOJITOpA A0 IPOMEKYTOUYHOH arrecrauuy. JlaHHbIe
Hepe 3a4€TOM C OLIEHKOM, 3a4€TOM € OLIEHKOM Tpu 1HA 3P PEeKTUBHEE BCETO
HCIIOJIB30BATh [l IOBTOPEHUS U CUCTEMATU3alMU MaTepHaJIa.
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