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Pabouas mporpamma obcyk/aeHa M PEKOMCHIOBAHA K YTBEPIKICHHIO pEIICHHEN
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nporoxkon No 10
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OCHOBHOH IIpoheccroHaNbHOM

00pa30BaTCIILHOM IPOTrPAMMEI

KaHJI. TEXH. HAYK, JOIEHT C.A. HukonaeHko




1 He.]'ll) H 3aJ1a4Y4 OCBOCHUSA JUCHUIIJIMHBI

Ileab0 OCBOCHMS  JUCHUIUIMHBI  «ABTOMATU3UPOBAHHBIE  CHUCTEMBI
YIOPABJICHUS. U POOOTOTEXHHUKA» SIBJIAETCS (DOPMUPOBAHUE KOMIUIEKCA 3HAHUU 00
YCTPOWCTBE, TMPUHLHNAX TNPOCKTUPOBAHHUS W  HMHTETPAlMM  COBPEMEHHBIX
ABTOMAaTU3UPOBAHHBIX CUCTEM YIIPABIICHUS TEXHOJOTHYECKUMHU MPOLECCAMM.

3agaun JTUCHUIIIMHBI
M3YUYEHHUE COBPEMEHHBIX CPEJICTB aBTOMATH3AIMM TEXHOJIOTUYECKUX MPOIIECCOB,
o0ecrneurBaloIINe MOCTOSTHCTBO pabOThl MAlIMH U OO0OPYAOBaHUS, YMEHBIICHUS
AKCIUTYaTallMOHHBIX 3aTPaT U MOBHIIIIEHHS KauecTBa MPOU3BOIUMON MIPOAYKITUH;
U3y4YeHHUE METOJUK OOOCHOBAHHOTO BhIOOpAa TEXHUYECKHX CPEJCTB IO 3aJaHHOMU
TE€XHOJIOTHH ITPOU3BOJICTBA;
OCBOCHUE TEXHUYECKHUX CPEJICTB aBTOMATU3AIIMN TEXHOJIOTHYECKHUX MPOIECCOB;
U3YYEHWE OCHOBHBIX TMPUHIIUIIOB COCTABJICHUS aJTOPUTMOB  YIPaBJICHUS
TEXHOJIOTUYECKHUX MPOIIECCOB;
U3yYeHHE OCHOBHBIX METOJAWK aHaJM3a M pacueTa OCHOBHBIX TIOKa3aTesieH
KauecTBa, HAJEKHOCTH U TEXHHUKO-DKOHOMUYECKOU IPDHEKTUBHOCTH PabOTHI
CHCTEM.

2 IlepeyeHb MJIAHMPYEeMbIX Ppe3yJbTATOB OOy4YeHHs] MO

AUCUMIJINHE, COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yjbTaTaMu
ocsoenus OIIOII BO

B PE3YIbTATC HU3YUCHUA OUCHHUIIIINHBI «ABTOMATHU3UPOBAHHBIC CHUCTEMBI

YIIPABJICHUA H D060TOTCXHI/IK3» 06yqa}0m1/11710;1 JOJDKCH IIOJIYUUTb 3HAHHUA U

HABBIKM JUIS  YCIICIIHOTO OCBOCHHUS CICAYIOIMHUX TPYAOBBIX (YHKIUHA W
BBITIOJIHEHUS CIIEAYIOIIUX TPYAOBBIX JICUCTBUM:

IIpodeccuonanbupiii  crangapt - 40.178 «Chenuamuct 1o MPOSKTUPOBAHHIO
ABTOMATU3WPOBAHHBIX CHUCTEM YIPABIEHUS TEXHOJOTMUYECKUMU MpOIECCaMu») -
A/01.6 «Pa3paboTka TEKCTOBOW W rpaduUeckoil yacTeil pabouell TOKYMEHTaIUH
ABTOMAaTU3UPOBAHHONW CHUCTEMbl YNPABICHUS TEXHOJOTMYECKHUMHU IIPOLIECCaMU»;
A/02.6 «IloaroTroBka K BBIMYCKY pabouell MOKyMEHTAIIMH aBTOMATH3UPOBAHHOM
CUCTEMBI YIIPABJIEHUS TEXHOJIOTUYECKUMU MPOLIECCAMI.
ITpodeccuonanbupiii ctangapt - 13.001 «Crnemuanuct B o0jacTH MeXaHU3AIUU
CCJIbCKOTO  XO3sHCTBa»;, TpymoBas Qynkmus» - D/02.6  «Opranuzamus
AKCIUTyaTalluH CEJIbCKOXO03MCTBEHHON TEXHUKN.

B pe3yabTrate OCBOCHUSI AUCHUIUIMHBI (GOPMHUPYIOTCH CieaylolHe
KOMIIETEH MU

IK-2 CriocobeH oCymecTBISITh MPOU3BOICTBEHHBIN KOHTPOJIb MapaMeTPOB
TEXHOJIOTUYECKHUX MPOIECCOB, KaueCcTBa MPOJYKIIMU U BBINOTHEHHBIX padOT mpu
MOHTaXe, HallaJKe, JKCIUTyaTallid HSHEPreTHYECKOro M DIEKTPOTEXHUYECKOTO
000py1I0BaHMS, MAILIMH U YCTAHOBOK B CEJICKOXO3SIMCTBEHHOM MPOU3BOICTBE



IIK-4 CnocoOeH y4acTBOBaTh B MPOCKTUPOBAHUM CUCTEM AIIEKTPUPUKALINU
Y aBTOMATU3allMM TEXHOJOTMYECKHX IMPOLECCOB U OOBEKTOB HMHPPACTPYKTYpPbI
CEIIbCKOXO3MCTBEHHBIX IIPEAIIPUATUI

3 Mecto mucumniuiunbl B ctpykrype OIIOII BO

JucimnnyrHa ~ «ABTOMATH3WPOBAHHBIE  CUCTEMBI  YINpPAaBICHUS U
pOOOTOTEXHUKA»  SBISETCA  JUCUUIUIMHOW,  (OpMHpYeMONl  y4acTHHKaMU
oOpazoBarenpHbiX oOTHOmeHMH OIIOII BO mnoaroroBku oOy4aromuxcs 10
HaIlpaBIICHUIO 35.03.06 «ATrpouHKEHEPU, HaIlpaBJICHHOCTb
«ONEeKTpOoOOOPYJOBAHHUE U AIEKTPOTEXHOIOTUNY.

4 O0beM qucuumInHbI (144 yaca, 4 3a4eTHBIX €IMHUILIBI)

Bunbr yue6HoM paboThI Obs.em, Hacos
Ounas 3aouHas
KonTakTHas pa6ora 58 20
B TOM YHCJIC:
— ayJIMTOpPHAasl 10 BHJAaM  Y4YCOHBIX 52 14
3aHITHH
— JIEKINU 18 4
— MPAKTHYECKUE 16 6
— 1a00paTOpPHBIC 18 4
— BHEAyJAUTOpHAas 6 6
— 3a4er - -
— JK3aMeH 3 3
— 3aIIUTa KypCcoBBIX padboT 3 3
(TpOEKTOB)
CamocrosiTeqibHas padora 86 124
B TOM YHCIIE:
— KypcoBasi paboTta (ITpOeKT) 18 18
— OpoYue  BUABL  CaAMOCTOATEIHbHOMN 68 106
paboTHhI
Hroro no gucuuninge 144 144

5 Conepxanue TUCUUIJINHbBI

I[To wroram wm3ydaemMoro Kypca CTYACHTHI CHAIOT D3K3aMEH, a TaKke
BBITIOJTHSIOT KyPCOBOM TIPOCKT.

Jluctuuminaa m3ydaercs Ha 4 Kypce, B 8 cemecTpe (04HOE), a TakkKe Ha 5
Kypce B 9 cemecTpe (3a09HOE).

Coaep:xxaHue ¥ CTPYKTYpPa IUCUMILIMHBI 110 0YHOH (popMe 00ydeHUs




Buabl yueOHoii padoThl, BKIOYAS
CaMOCTOSITEJIbHYI0 padoTy CTY/ICHTOB

w
el
= = =3
Ne S E 5 U TPYA0EMKOCTb (B 4acax)
1/ | Tembl. OCHOBHBIE BOIIPOCHI g5 S [Ipaktuue | JlaGopar
0 S = S| ek Camocros
2 = O 1154 CKUe OpHEBIE TeNbHAS
S o
& Z Hu 3aHATUS 3aHATUSA 6
paborta
Kuaccuduxanus cpeacTB
aBTOMATH3ALHH. TpeGoBanust
OpelbsIBIseMble K CHCTEMaM | [K-2
aBTOMATH3allid B CEJICKOM
1 X03siHicTBE. OcobeHHocTH 11K-4 8 2 ) ) 4
KOHCTPYKIMU ¥ (YHKLIUOHH-
poBanus BcTpauBaeMbix u [IJIK —
CHCTEM.
CucremMbl TNPOrpaMMHPOBAHHUS
JIOTHYeCKHX KOHTPOJJIEPOB M
PLC-cucrem.  Knaccudukaums
CHCTEM MporpaMMHpPOBaHUA. TK-2
2 | Crpykrypa nporpammuoro | TTK-4 | 8 2 - 2 8
obecnieuenust I[1JIK.  Crannmapr
MBOK 61131-3. HHcTpyMeHTHI
IIPOrpaMMHUPOBAHUS ITJIK.
JlaHHBIE U IEpEMEHHBIE.
I'padpnueckne SI3BIKH
NMPOrpaMMHUpPOBAaHUsI CTaHAApTa
MDK 61131-3. Peneiinnie MIK-2
3 | Auarpammsl (LD). K-4 8 2 2 2 8
OYHKIIMOHAIBHBIC OJIOKOBBIE
JIMarpaMMBbl (FBD).
IlocnemoBarenbHbIe
¢dynkumonaneHbie cxemsbl (SFC).
A3bIK NPOrPaMMHPOBAHUS
craugapra MOK 61131-3 ST
(CTPYKTYPUPOBAHHBIH  TEKCT). I1K-2
4 | Basosble orepaTopsl u | IIK-4 8 2 2 2 8
KOHCTPYKLMH. Jlornueckoe
BerBieHne. I{uxiel.  Metombl
paboThI ¢ MacCHBaMH.
Hcnonb3oBanne OMOIMOTEUHBIX
MomnyJeit B cucremMax
paspaGorkn MIK 61131. O630p | [TK-2
CTaHJAPTHBIX OHnOINOTEK
5 CoDeSys. Ctpykrypa Oubimmorekn I1K-4 8 2 2 2 8
OSCAT. Crpykrypsl W THUIBI
TAHHBIX TUTS pabotsr [¢
OubnoTeKaMu.
Scada — cucrembl. CrpykTypa
00bEKTHOOPHEHTHUP OBAHHBIX u
mporenypaeix Scada — cucreMm. [1K-2
6 | Crnoco6sr  Biammonmeiicteus ¢ | IIK-4 | 8 2 2 2 8
ycTpolicTBaMu cOopa M mepenadn
manaelx, [UJIK w mpubopamu
ydera.
Kuaccudukanus, ycrpoiicTBo u
napaMeTpbl [KC-2
7 | poGOTU3MPOBAHHBIX CHCTEM. IIKC-4 | 8 2 - 2 8
Tumer pobotoB. Paboume opransi
U CHUCTEMBI TIePSIBIKCHUSI.
8 IIpusoasl U ycTpoiicTBa MK-2 8 2 4 _ 8
ynpapjaeHusi podoramu. Tumsl




Buabl yueOHoii padoThl, BKIOYAS
CaMOCTOSITEJIbHYI0 padoTy CTY/ICHTOB

w
el
= = =3
Ne S E 5 U TPYA0EMKOCTb (B 4acax)
1/ | Tembl. OCHOBHBIE BOIIPOCHI g5 S [Ipaktuue | JlaGopar
H = Z | 8| Jlexum CKHe oprpre | CAMOCTOA
2 = © p TebHas
)
& Z u 3aHATHSA 3aHATHS 6
paborta
IIPUBOJIOB, cnernuduka ux T1K-4
TIPUMEHEHUSI. Crioco0b1
yIpaBieHus TPUBOJAaMU. JaTunKu
00paTHOM CBA3M.
MaremaTnueckoe oONMcaHue H
NporpaMMHoe yhnpasJieHue
po6oramu. MaremaTrueckoe
Ol CaHue MeXaTpPOHHHOM IIK-2
9 | cucremnr  mammnymstopa ¢ | [IK-4 8 2 4 4 8
npuBoJaMu. I[IporpaMMHUpOBaHHE
po06OTOB. KommsrotepHoe
MOJCIIUPOBAHUE JABUXKCHUS
poOOTOB.
KypcoBoii npoekT 8 18
Hroro 18 16 18 87
Copep:xkaHue ¥ CTPYKTYpPA JMCHHUILUIMHBI 110 32049H0i1 popme o0yueHnst
° Buabl yueOHo# padoThl, BKIKOYAS
g = CaAaMOCTOSITEJIbHYIO PadoTy CTYIEeHTOB
o E ? U TPYA0EMKOCTh (B 4acax)
1/ | Tembl. OCHOBHBIE BOIIPOCHI g5 S [pakTuue | Jlabopat
. S = S| Jlex Camocros
s = o 1085} CKHEC OPHEBIC TenbHAS
)
e Z u 3aHATUA 3aHATUA 6
pabota
Knaccndpuxanus cpencTB
aBTOMAaTH3ALHH. TpeboBanus
NPENbSBIAEMBIE K CHCTEMaM | [[K-2
aBTOMATH3allMd B CEJIBCKOM
1 Xo3siicTBeE. OcobenHoctH TIK-4 9 ) ) ) 10
KOHCTPYKUMH U (DYHKIHOHH-
poBanus BcrpanBaeMbix u IJIK —
CHCTEM.
CucteMbl HPOrpaMMHUPOBAHHS
JIOTHYeCKHX KOHTPOJJIEPOB H
PLC-cucrem.  Kiaccudukanus
cucTeM [POrpaMMHPOBAHHSL. [1K-2
2 | Crpykrypa nporpammuoro | [IK-4 | 9 2 - - 16
obecrreuenuss [IJIK.  Crarmapr
MOBOK 61131-3. HHCTpyMeHTHI
MPOrPaMMHUPOBAHUS TUIK.
JlaHHBIE U IEpEMEHHBIE.
I'paduyeckue A3BIKU
IpPOrpaMMHUPOBAHHUSL CTAHAAPTA
MD3K 61131-3. Peneitanie K-2
3 | AMarpammer (LD). K-4 9 ) 2 2 16
OyHKIMOHATIbHBIE OIOKOBEIE
JTarpaMMBI (FBD).
[NocnenoBaTensHbIC
¢yuxmmonansHele cxeMsl (SFC).




Buabl yueOHoii padoThl, BKIOYAS
CaMOCTOSITEJIbHYI0 padoTy CTY/ICHTOB

v
el
= = =3
S E 5 U TPYA0EMKOCTb (B 4acax)
1/ | Tembl. OCHOBHBIE BOIIPOCHI g5 S [TpakTuue | Jlabopar
n = = S | Jlexuu CKHue 0 Camocros
== &) pHBIE
=) TCJIbHAaA
& Z u 3aHATHSA 3aHATHS 6
paborta
A3bIk NPOrpaMMHUPOBaHUSA
craugapra MOK 61131-3 ST
(CTPYKTYPHUPOBAHHBINA  TEKCT). IIK-2
4 | Bazosble OIIepaTopsl u | IIK-4 9 - 2 - 16
KOHCTPYKIIMH. Jloruueckoe
BeTBieHue. [luxiael.  MeTonsl
paboThI ¢ MacCCUBaMHU.
Hcnonb3oBanne OHOIMOTEYHBIX
MonyJei B cucremMax
paspaGorkn MIK 61131. O630p | [TK-2
CTaHJapTHBIX O6ubnHnorex
5 CoDeSys. Ctpykrypa OuOIHOTEeKH T1IK-4 9 ) ) 2 12
OSCAT. CrpykTypsl ¥ THIBI
JIAHHBIX Jinie: paboTsI C
OubIHMOTEKaAMHU.
Scada - cucrembl. CrpykTypa
00BEKTHOOPHUEHTHPOBAHHBIX u
nponeaypHsix Scada — cHcTeM. I1K-2
6 | Cnocobwl  B3aumoneiicteus ¢ | I[IK-4 9 - - 2 10
ycTpoiicTBaMHu cOopa M Iepenayu
nannbix, [IJIK u  npubopamu
ydera.
Kaaccudukanus, ycTpoiicTBo M
napaMeTpbl I1K-2
7 | poOOTH3MPOBAHHBIX CHCTEM. I1K-4 9 2 - - 6
Tumnel pobotoB. Paboune opranbi
U CHCTEMBI TIepeIBIKEHHU .
IIpuBonsI U ycTpoiicTBa
ynpasjeHusi poOoramu. Tumsl I1K-2
g | mpmBozos, cnemuduka  ux | [1K-4 9 10
MIPUMEHEHUSI. Crioco0sr ) ) )
ylpaBieHus NpuBoAaMu. JlaTuuku
00paTHOM CBA3M.
MaremaTnueckoe oOmucaHue M
MporpaMMHoe ynpasjeHue
podoramu. Marematuyeckoe
OIKCaHue MEXaTPOHHHOU [IKC-2
9 | cucremnr  mamumymstopa ¢ | [IKC-4 | 9 - 2 - 10
npuBonamu. IIporpammupoBaHue
po6oToB. Komneroteproe
MOJICITUPOBAHUE JIBIDKCHUS
po6OTOB.
Kypcosoii npoexkT 9 18
Hroro 4 6 4 124

6 IlepevyeHb y4eOHO-METOAUYIECKOTO OOecTIedeHusT J1JIsl

CAMOCTOSITEJIbHOM PA00THI 00YYAKINUXCS MO TUCIUTUIHHE

/ ®OoH/I OLIEHOYHBIX CPEICTB JJIs MPOBEAEHUA MMPOMEKYTOUHOM
aTTecTanuu




7.1 IlepeyeHb KOMIIETEHIUII ¢ YKa3aHHeM 3TanoB uX GopMHpPOBaHUSA B
npouecce ocsoenuss OITIOII BO

Howmep
ceMecTpa (3Tarn
(dopmMupoBaHus

KOMITETEHITUN
COOTBETCTBYET

HOMEpY

ceMecTpa)

Oranbl pOpMUPOBAHUS U IPOBEPKHU YPOBHS CPOPMUPOBAHHOCTHU
KOMITETEHIIUN 10 TUCLMIUINHAM,
npakTtukaM B npouecce ocsoenus OIIOIT BO

IIK-2 Cnoco0eH OCylecTBJIATHh NMPOM3BOACTBEHHBINI KOHTPOJIb NMAPaMETPOB
TEXHOJOTMYECKUX MPOLeccOB, KAa4YeCcTBa MPOAYKIUM M BBINOJHEHHBIX PpadoT

npu MOHTa)Ke, HaJagKe, HIKCIUIyaTAllHM  JHEPreTHYECKOTo W
JIEKTPOTEXHHYECKOT0  O00OpYAOBaHWs, MAaIMH W  YCTAHOBOK B
CeJIbCKOX03CTBEHHOM NMPOU3BO/ICTBE

3 DJIEKTPOTEXHUYCCKUE MAaTCPHAITBI

4 DNIEKTPUICCKUE U3MEPEHUS

5,6 DIEKTPUYECKNE MAIIIMHBI

6 CBeToTeXHHUKA

6 DNIeKTPOCHAOKECHHE

7 DJIEKTPONPUBO/I

7 ABTOMaTH3AIMS TEXHOJIOTHYECKUX MPOIECCOB

8 ABTOMaTHU3UPOBAHHBIN AJIEKTPOIIPUBO/]T

8 ABTOMATH3MPOBAHHbIE CUCTEMbI ylpaBJieHUsA U

podoTOoTeXHMKA

8 [TpegaumnioMHas mpakTHKa

8 BrinonHeHre u 3anmTa BRITYCKHONM KBaJTM(PUKAITMOHHON pabOThI
IIK-4 Cnioco0eH y4acTBOBAaTh B NMPOEKTHPOBAHUM CHCTEM JJIEKTPUPUKALHHA
" ABTOMATH3aLMU  TEXHOJOTHYECKMX  MPOLECCOB u 00bEKTOB
HHQPACTPYKTYPHI CEJIbCKOX03AMCTBEHHBIX NPeNPUATHI

6 CBeToTexXHUKA

7 ABTOMaTH3AIHS TEXHOJIOTHIECKUX MPOIECCOB

7 [TpoexTupoBanue cucTeM MeKTPUBUKAIIIN U aBTOMATH3AIUN

8 ABTOMATH3MPOBAHHbIE CHUCTEMBI ylpaBJieHUs n

po0OTOTEeXHHUKA

o

HpeI[I[I/IHJIOMHaH IIPpAaKTHKa

BrimosiHeHne 1 3ammTa BRITYCKHON KBAM(DUKAITMOHHOW pabOThI

7.2 Onucanue nokasarejei u KPUTCPHUEB OLICHUBaAHUSA KOMl'[eTeHIII/Ii/i Ha
Pa3/IMIHBIX dTallax ux (l)Ole/IpOBaHI/IH, onucanme MKaJdbl ONCHUBAHUSA

[Inanupyemsle

YpoBEeHBb OCBOEHHUS

8

Oruenoynoe



pe3yabTaThl
OCBOEHUS
KOMIIETEHIIUU
(MHAMKATOPBI
JOCTUXKEHUS
KOMIIETEHIMH)

«HEYIOBIIETBOP
HUTEJIHLHOY
MUHHUMAaJIbHBIN
HE IOCTUTHYT

«YIOBJIETBOPH
TEJIBHO»
MUHUMAaJIbHBIN
(ToporoBsiIii)

«XOpOLLIO»
CpenHui

«OTJIUYHOY
BBICOKHH

CPENCTBO

IIK-2 Cnoco6eH ocyliecTBJIATH MPOU3BO/ICTBEHHBINH KOHTPOJIb IAPaMeTPOB TEXHOJIO0THYEeCKUX

NpPOLEeCCOB, KayecTBAa MNPOAYKIHMM H BbINOJIHEHHbIX paldoT NpWM  MOHTaKe, HaJaJKe,
IKCIUIyaTAllMd JHEPreTHYecKOro M 3JJIEKTPOTEXHHYEeCKOro o0OpyAoBaHHMs, MAallMH U
YCTAHOBOK B CeJIbCKOXO0351iiICTBEHHOM NPOM3BO/ICTBE
[K-2.2 YpoBeHb MunumanbpHO | YpOBEHB YpoBeHb Pedepar,
OcymiecTsisieT 3HAHUN HMKE | TOMYCTUMBIA | 3HAHUU B | 3HaHUH B | 3aJaHUs
pa3paboTKy MHHUMAIBHEL | yPOBEHb o0beme, o0neme, 71ab0paToOpHBI

X 3HaHUH, COOTBETCTBY | COOTBETCTBYIO | X padoOT, TECT
aBTOMAaTHU3UpPOBA .

TpeOOBaHUM, | JOMYIIEHO IOLIEM IeM
HHBIX HUCTEM

CHCTEM | menu MecTo | MHOTO nporpaMmme porpaMmme

YHpPABJICHUA, rpyobIe HEerpyOBIX HOJrOTOBKH, | TIOJTOTOBKH,
peanru3yrommux OIINOKHU OIIINOOK. JOTTYIIIEHO 0e3  OIIHOOK.
npousBojacteend | Ilpn [IpoaeMOHCT | HECKOJIBKO IIponemoHcTp
bIit KOHTpOIIs | PCIICHNN PUPOBaHBI HEerpyObIX UPOBAaHbI  BCE
MapaMeTpoB CTaHJIaPTHBIX | OCHOBHBIE 1(3[1111460& OCHOBHBIE

3a/1a4 HE eHUS 0JIEMOHCT CHUS
TEXHOJIOTUYECKHU A M ’ polt M ’

MIPOJIEMOHCTP | PEIIECHbI PUPOBaHbI pelIeHbl  Bce
X TPOUECCOB, | ynopamsl TUTIOBBIE BCE OCHOBHBIE
Ka4cCTBa OCHOBHBEIE 3aJIayu. OCHOBHEIE 3amayn C
MPOTYKIIMH U | yMeHHUs, Nmeetcs YMEHHUS, OTACIIbHBIMU
napaMeTpoB MMEJIM MECTO | MUHMMAJIbHBI | PeLIEHbl BCE | HECYLIECTBEHH
SHepretnueckoro | IPYobIe i Habop | OCHOBHBIE BIMH
" OIIMOKM, HE | HABBIKOB JUIS | 3a7a4u C | HEeI0YeTaMH,

IPOJEMOHCTD | pelIeHus HErpyObIMH [Tponemonctp
AIIEKTPOTEXHUYEC

UPOBAHBI CTaHJAPTHBIX | OMIMOKAMH, HPOBAHBI
Koro 0a30BbIe 3a/1a4 C | IPOJIEMOHCTp | HABBIKM  IIPH
0bopyoBaHus, HaBBIKU HEKOTOPBIMH | UPOBAHBI peleHuu
MalinH u HejoyeTaMu | 0a30BbIE HECTaHJIapPTHbI
YCTAHOBOK B HAaBBIKK IIPHU | X 3a/1a4
CeNIbCKOXO034ICTB peLICHHUH

CTaH/IAPTHBIX
€HHOM
3a/a4

MIPOU3BOJICTBE
IIK-4 Cnocoben y4yacTBOBaTh B IPOCKTHPOBAHHMHM CHCTEM JJIeKTpUPHUKAUMU U

aBTOMATH3AallMM  TEXHOJIOTMYECKHX  NpoHeccoB U 00beKTOB  HH(PACTPYKTYPbI
CeJIbCKOX03AMCTBEHHBIX NPeINPUATHH

I1K-4.3 YpoBeHb MunumansHo | YpoBeHb VYpoBeHb Pedepar,
BeinonsATe 3HAHMM HWXKE | TOMYCTUMBIH | 3HaHUU B | 3HaHUU B | 3aAaHmi
NPEINPOCKTHOE | MUHUMAJbHBI | YPOBEHb o0beMe, o0beMme, Hag()pamp HbI
oOclieioBaHme X 3HaHUH, COOTBETCTBY | COOTBETCTBYIO pabot Teet
TEXHOJIOTHYECKOT | TpeOOBaHUH, | JOMYIIEHO I0ILEM meM

0 mpolecca | UMeTd MEeCTO | MHOTO nporpamMme nporpamme

(oObekTa rpyOsbie HErpyObIX HOJrOTOBKH, | MOJATOTOBKH,

yTIpaBJIEHUs), VISl | OIIUOKH OLITNOOK. JIOMTYIIEHO 06e3  omuboK.




Inanupyembre VYpoBeHb 0CBOEHUS
pe3ynbTaThl
OCBOCHHA «HEYJIOBIIETBOP| «YIOBJICTBOPH OLEHOYHOE
KOMICTCHINH UTETHEHO» TENLHON «XOPOLIO» OTIMYHO» CPEJICTBO
(MHAMKATOPBI MHHHUMAJIbHBIN | MUHUMAJIbHBIN cpenHuii BBICOKHI
MOCTHIKCHUSA HE JIOCTUTHYT | (TIOpOroBBIi)
KOMIIETEHIMH)
KOTOPOTO [Ipu [IpoileMOHCT | HECKOJIBKO [TponemoHncTp
pa3zpabaThIBaeTCsl | peIICHUU pUPOBaHBI HErpyOBbIX UpOBaHbI  BCE
npoekt ACY ¢ | cTaHIapTHBIX | OCHOBHBIE OImHOOK. OCHOBHBIE
pa3paboTka 3a1a4 HE | yMeHus, [IponemoHcT | ymeHwus,
MIPOEKTHBIX MPOJEMOHCTp | PEIICHBI pUPOBaHBI pemieHsl  BCe
perieHui HWPOBaAHBI TUTIOBBIE BCE OCHOBHBIE
OT/JEIbHBIX OCHOBHBIE 3a/1a4Mu. OCHOBHBIE 3a/1auu c
gacteit ACY TII | ymenus, Nwmeercs YMEHU, OTACIbHBIMHA
MMM MECTO | MUHUMAJIbHBI | pEUIeHbl BCE | HECYIIECTBEHH
rpyobIe i Ha0Op | OCHOBHBIE BIMU
omuOKM, HE | HABBIKOB IS | 3a7a49d C | HEIOYEeTaMH,
MPOJEMOHCTp | peIICHUS HErpyObIMH [TpoxemoncTp
HWPOBAHBI CTaHJAPTHHIX | OMINOKAMH, HPOBAHBI
0a30BbIE 3a/1a4 C | MPOAEMOHCTD | HABBIKK  TIPH
HaBBIKH HEKOTOPBIMH | HPOBAHBI pereHun
Hemo4YeTaMu | Oa30BbBIC HECTaHapTHBI
HaBBIKM IIpH | X 3a/1a4
peuieHun
CTaHJAPTHBIX
3a1a4y
7.3 TunoBble KOHTPOJIbHBIE 3ajJaHUsl WJIH HHble MaTepPHAJIbI,
HGOﬁXOHI/IMbIe OJIA OLICHKH 3HaHHﬁ, YMeHHﬁ, HaBbIKOB 151 OIbITa

NeATeJIbHOCTH, XaPAKTEePU3YIOIIHUX 3Tanbl (OPMUPOBAHUS KOMIETEHIUI B
npoiecce 0cBoeHus1 00pa30BaTeJIbHON MPOrPpaMMbl

IIpumepsl 3agannii 1a00paTOPHBIX padoT

JlaGoparopHasi padora Nel. ITosieBble ceT nepeaayu JaHHBIX.

1.  O3HaKOMHUTBCS CO crocobamu peanm3anuu npotokoida ModBUS mo
MIOJIEBBIM CETSIM Mepe/laun JaHHbIX.
2. CocTaBUTh POrpaMMy TMepefavyn W MpreMa MaKeTOB JAHHBIX MEXTY
IJIK 1 MoztynieM BBOJa aHAJIOTOBBIX CUTHAJIOB.
3. IIpoBeputh paboOTOCIIOCOOHOCTH CXEMBI Ha CTEH/IC.
4. 3amucarb JIOITEPOM CEAaHC TEpeAadyd JIaHHBIX Ha Pa3IUYHBIX
CKOPOCTSIX, COCTaBUTh (hOpMY Kajpa repeaadu u npuema 1o npotokoiny ModBUS-

RTU u ModBUS- ASCII.
5. Cpuenatb BBIBOJ O MIpOJEIaHHON padoTe;

6. OdopMuts OTUET.
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JlabopaTopHas padora Ne2. MoaenupoBanusi nporpammubix CAP Ha
IJIK.

1. O3HaKOMUTBCA C ONUCAHUEM TEXHOJIOTHYECKOTO MPOLIECCa;

2. CocraButh ynpasistonryto mnporpammy s [UIK, peanusyromryro
0JI0K (pUIBTpaLMK CUTHANA, AeKoAupoBanus omunoku u [11]] — perynsarop ¢ aBTo
HAaCTPOUKOH.

3. IlpoBeputh pabOTOCHIOCOOHOCTH CXEMBI HA CTEH/IE;

4.  CpenaTh BBIBOJ O MPOJIEIaHHOM paboTe;

5.  OdopMUTb OTUET.

IIpumep Tecra

1. K kakoMy ypoBHI0 ynpasieHust otHocutcs 11IJIK?
A) Huxuewmy.

b) Ynpasnenus.

B) IToneBomy.

I') Bepxuemy.

J1) Oneparopckomy.

2. Kakwue 3amaun He pemaroTr SCADA-cuctemsi?

A) OO6MeH TaHHBIMU C «YCTPOUCTBAMHU CBSI3U C 00OBEKTOM» B peajbHOM
BpPEMEHU Uepe3 JIpaiBephl.

b) [loaroroBka u reHepUpPOBaHUE OTUYETOB O 3aBEPIICHUIO Pa0OThI
TEXHOJIOTUYECKOTO IMpoIliecca.

B) Oto6pakenune nndopmanuu Ha SIKpaHe MOHUTOPA B YIOOHON U MTOHATHOU
JUIS YesioBeka hopme.

I') ABapuiinasi cuTHaIU3aIMs U YIIPaBIE€HUE TPEBOKHBIMU COOOIICHUSIMHU.

J1) OGecrnieueHue CBS3M C BHEITHUMU TTPUITOKEHUSIMHU.

3. Kako#i tun ga"ueix Oosbine 16 out?
A) SINT.

b) BYTE.

B) USINT.

I') WORD.

1) DWORD.

4. Kakum KIIFOYCBBIM CJIOBOM OIIPCACIIACTCA THUII CTPOKOBBIX HepeMeHHBIX?
A) REAL.

B) STRING.

B) BOOL.

I') DINT,

JU) LREAL.
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5. Kakoii nnamna3oH yucen sSBiaseTcs BEPHBIM 1 iepeMeHHon tuna REAL?

A) -/[+10+38
b)  -/+10+35
B)  -/+10-/+38
ry -/+10-37
o) -/+10+39

6. Ha xakoM ypoBHE pecypcoB ONpeeNsitoTcs rodanbHble TepeMEHHbIE?
A) Ha ypoBHE TeXHUYECKOTO 00ecreyeHusl.

b) Ha yposne I10O nisa I1K.

B) Ha yposue pecypcos mpoekra (VAR GLOBAL).

I') Ha yposue 10 pns TIK.

J1) Ha ypoBHe pecypcoB mpoekra (VAR ).

7. K kakoMy ypOBHIO YIIPaBJICHUSI OTHOCSITCSI JaTYUKU?
A) Huxuewmy.

b) Ynpasnenus.

B) IToneBomy.

I') Bepxuemy.

J1) Oneparopckomy.

8. K kakomy ypoBHIO ynpaBieHUs] OTHOCUTCS eKTpoaBurareins ¢ K3-
poTopoM?

A) Cpengnemy.

b) Ynpasnenus.

B) ITosneBomy.

I') Bepxuewmy.

J1) Oneparopckomy.

9. K kakoMy YpOBHIO yIIPABICHHUS OTHOCITCS CEPBEPHI JIJIsI XPAHCHUS
JTAHHBIX ?

A) Cpengnemy.

b) Ynpasnenus.

B) Ilonesomy.

I') Bepxuewmy.

J1) Oneparopckomy.

10. K xakum (akropam He npuBogut BHenpenne ACYTII?
A) IloBbllIeHUE TPOUZBOJUTEILHOCTH TPYAA.

b) YBenuuenue o6bema mpou3BOACTBA.

B) Vayumienue kauecTBa BbITYCKaeMOUM MPOAYKIUU.

I') YBenuueHue YMCIEHHOCTH 1ITaTa MEpCcOHaa.

J1) Canxenue ce6eCTOMMOCTH MPOAYKIINH.

11. Kak Benércsa seinonmnenue FBD-nieren?
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A) crieBa HarpaBo, CHU3Y BBEPX.
b) cnipaBa HaneBo, cBEpXy BHU3.
B) cneBa nanpaso.

I') cBepxy BHU3.

J1) ciieBa HampaBo, CBEPXY BHU3.

12. Korma HaunHaeT BeaucaaThes 010k B FBD-1iersix?
A) TOJIBKO TIOCTIE BRIUMCIICHUS 3HAYEHUN BCEX €r0 BHIXOIOB.
b) TonpKo moce BRIYMCICHUS 3HAUCHUH BCEX €T0 BXOJIOB.
B) ToaBKO TTOCIIE KOMIUISAIINH.
I') TobKO TIOCTIE BHIYMCIICHHS 3HAUCHUI BCEX €T0 BXOJIOB M BHIXO/OB.
J1) TobKO TOCIIe onpeAesieHus II00aTbHON MepeMEHHOM.

13. K kakoMy ypOBHIO yNpaBiI€HUs OTHOCUTCS MOIYNb BBOJ1a/BbIBO/IA ?
A) Cpengnemy.

b) Ynpasnenus.

B) IToneBomy.

I') Bepxuemy.

J1) Oneparopckomy.

14. Kakoii cMMBOJI HE SBJISIETCS ONIEPATOPOM ?
A) +

b)

B) =

)/

J1) BCce MpUCYTCTBYIOLIME CUMBOJIbI BISIOTCS ONEpaTopamu.

15. Kakoe neiictBue o3navyaet oneparop EXPT ?
A)+

b) -

B) =

n»

)/

16. Kakoe neiictBue o3Hauyaet oneparop MOVE ?
A)+

b) -

B) =

nn»

)/

17. Kakoe neiictBue o3Hauyaet oneparop ADD ?
A)+

b) -

B) =
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18. Yrto Takoe (pyHKIMOHATBHBINA OJIOK?

A) mporpaMMHBIN KOMIIOHEHT, OTOOpa)KatoIIMii MHOKECTBO 3HAUYEHU I
BXOJHBIX IMapaMeTpoB Ha 10 BBIXOAHBIX.

b) nporpamMMHbIii KOMIOHEHT, OTOOPAKAIOIIMI MHOKECTBO 3HAUYEHU I
BXOJHBIX ITAPAMETPOB Ha 2 BBIXOAHBIX.

B) nporpammHbIif KOMIOHEHT, OTOOpakaromuii 10 3HaUeHNUH BXOAHBIX
[1apaMETPOB Ha MHOKECTBO BBIXOIHBIX.

I') mporpaMMHBIi KOMIOHEHT, OTOOPAKAIOIIMI MHOKECTBO 3HAUEHU I
BXOJHBIX [TAPAMETPOB HA MHOKECTBO BBIXOJIHBIX.

J1) mporpaMMHBIil KOMITIOHEHT, OTOOpaXarol[Uil OJHO 3HAYE€HUE BXOIHOIO
[1lapaMeTpa Ha MHOYKECTBO BBIXOJIHBIX.

19. YUto sBnsiercs 3agaueit [IN/-perynaropa ?

A) aBTOMaTn4ecKkoe M3MEHEHHUE BXOIHOTO BO3EHUCTBUS Y(t) TaK, YTOOBI
CBECTH MOCJICACTBUS BO3MYILICHU K MUHUMYMY 3a 10 cekyHa.

b) aBromaTndeckoe n3MeHEeHNEe BXOJIHOTO BO3IEUCTBUS Y(t) Tak, 4TOOBI
CBECTH MOCJICCTBUS BO3MYILIEHU K MUHUMYMY 3a | CeKyHuY.

B) pyuHoe u3meHeHne BXOAHOTO BO3eHCTBUS Y(t) Tak, 4TOObI CBECTU
NOCJEICTBUS BO3MYILIECHUN K MUHUMYMY.

I') pyunoe u3mMeHeHne BXOAHOTO BO3JEHCTBUS Y(t) Tak, 4TOOBI IPUBECTH
NOCJIEICTBUS BO3MYILIEHUI K MAKCUMYMY.

J1) aBToMaTnyeckoe M3MEHEHHE BXOAHOTO BO3/IecTBUA Y(t) Tak, 4TOObI
CBECTH MOCJIEICTBUS BO3MYILIEHUI K MUHUMYMY 32 MUHHUMAaJIbHOE BPEMSI.

20. Yto Takoe maHenxb oneparopa ?

A) 3TO yCTPOMCTBO JIOKAJIbHOM BU3yaJn3allMi U B3aUMOJICUCTBUS C
OMEPATOPOM.

B) a3T0 ycTpoicTBO U151 HAMMCAHUS TPOCTEUIIUX TPOTPaMM.

B) 31O yCTpOHCTBO A1 HACTPOWKHK BHEITHETO 00OPYIOBAHUS.

I') aTo ycrpoticTBo, oToOpaxkatomee 10 1 Gojiee mapaMeTpoB.

J1) 5TO yCTpOUCTBO 15l TOKAJIbHOW BHU3YyaIM3AIUU.

21. Yto Takoe MpOMBIIIJIEHHAS CETh?

A) ceTb nepenavyn TaHHBIX, CBA3BIBAIOIIAS TOJIBKO PA3IMYHBIC TATYUKH.

b) ceTh mepenaun gaHHBIX, CBSI3bIBAIONIAS TOJBKO UCTIOIHUTEIbHbIE
MEXaHU3MBI.

B) cetb nepenaun gaHHBIX, CBSI3bIBAIONIAS PA3IMYHbIE TATYMKH,
WCTIOJTHUTENbHBIE MEXaHU3MBbI, IPOMBIIIJIEHHBIE KOHTPOJIJIEPHI U UCMOJb3yeMas B
MIPOMBIIUIEHHON aBTOMaTH3alUU.

I') ceTh nepenaun JaHHBIX, CBSI3bIBAIOIIAS TOJBKO MOIYJIM BBOJ1a/BBIBOJIA.

J1) ceTh nepeaaur JaHHbBIX, CBS3bIBAIONIAS TOJIBKO MMaHENId ONEePaTOPOB.
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22. Ha xakoM ypoBHe yIpaBieHHs Ucnoiab3yercs ceth Ethernet ?
A) Huxuewm.

b) Ynpasnenus.

B) Ilonesom.

I') Bepxuewm.

J1) Oneparopckom.

23. MakcuMmarnbHas JJIMHa OJHOTO cerMeHTa cetu uHTepdeiica RS-485 ?
A) 1000 meTpos.
b) 1100 meTpos.
B) 1200 metpos.
I') 1300 meTpos.
J1) 2200 meTpoB.

24. MakcuMallbHOE KOJIMYECTBO y3JI0B B OJTHOM CETMEHTE CETH uHTepdeiica
RS-485 ?

A) 186.

b) 176.

B) 226.

I') 256.

) 276.

25. MakcuMmarnbHas JJIMHA OJHOTO cerMeHTa cetn uHTepdeiica RS-232 ?
A) 10 meTtpos.
b) 7 meTpos.
B) 25 meTtpos.
I') 130 meTpos.
1) 15 meTpos.

26. Kakyto ctaauio pa3peniaeTcsi UCKIOYUTh MPU TPOEKTUPOBAHUU
ACVYTII?

A) Cragus "®opmuposanue TpeboBanuii k ACYTII".

b) Cragus "Pa3zpabotka konuenuuun ACYTIT".

B) Cragus "Texuuueckoe 3aganue".

I') Cragusa "Dcku3HbIi OpoeKT".

) Cranusa "TexHuueckuit mpoext".

27. Kaxkoii Hrxauil penen nepemenHot USINT?
A)O0

b) -263

B) -128

I') -255

) -32768

15



28. Kakoi1 BepxHuil npenein nepeMenHon DINT?
A) 255

b) 231-1

B) 128

I) 127

) 32768

29. Ckomnbko obnacTel maMsaTH UMEET KOHTPOJIEP, UMEIOIIUX pa3HOE
Ha3HAYECHHUE ?

A)3

b) 6

B) 8

N4

) 10

30. U3 cxonbku (a3 coctout padounii nuxi [UIK ?
A)3

b) 6

B) 8

4

1) 10

31. Ha kakoe KOJIM4eCTOBO Y3JIOB OpUEHTHpOBaHa ceTh Ethernet?
A) 1o 256

b) mo 480

B) mo 720

I') o 768

) no 1024

Crtpykrypa pedepara:

1) TUTYNIBHBIH JTUCT;

2) TutaH paboTHI C YKa3aHHEM CTPaHHUIl KaXKI0T0 BOIpoca, MOABOIpoca (ITyHKTa);

3) BBeIcHUE,

4) TeKCTOBOE M3JIOKCHHUE MaTepHalia, pa30UToe Ha BOMPOCHI U MOIBONPOCHI (ITYHKTHI,
MOJAMYHKTBI) C HEOOXOJMMBIMU CCBUIKAMH HAa WCTOYHHUKH, HWCIIOIH30BAHHBIC
aBTOPOM;

5) 3akitoueHUE;

6) CIICOK HCITOJIb30BAHHOM JINTEPATYPHI;

7) IPUTIOKEHUSI, KOTOPBIE COCTOST M3 TAOJHUII, JHArPaMM, TPaGUKOB, pUCYHKOB, CXEM
(HeoOs3aTenpHas 4acTh pedepara). [Tpunoxenus pacroiararTcs
MOCJICIOBATEIFHO, COTIIACHO 3ar0JIOBKaM, OTPAXKAIOIUM UX COJEPIKaHHUE.

Tembl pedepaToB
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1 Kommiekesl npoekrupoBanus MOK 61131-3

2 Cranuu u 3tansl npu coznannu ACY TIIL

3. KouTpomiepsl 0TeueCTBEHHOTO MPOU3BOICTBA.

4 [IpeumyiiecTBAa M HEAOCTAaTKM MPOrPAMMHUPYEMBIX KOHTPOJUIEPOB B
CPaBHEHUU C MPOrPaMMHUPYEMBIMHU peEJIe.

) [Ipomebiennas cetb Modbus.

6 [Tpompimnennas cets Ethernet.

7. TexHomorus MaJo3Hepro3arpatHoi nepenauu nanHbix ZigBEE.

8 TexHonorus MajiosHEpro3aTpaTHoi nepeaayu AaHHbIx LORa.

9 Bo3HuKkHOBEHNE U pa3BUTHE COBPEMEHHON pOOOTOTEXHUKHU.

10. PoGoToTeXHHUYECKUE CUCTEMBI B POMBILIEHHOCTH.

11. KoMMNOHOBKH TEXHOJOTUYECKHX KOMIUIEKCOB C poOOTamMu.

12.  CsapouHble poOOTOTEXHUYECKUE KOMILIECKCHI.

13. COopouHbie pOOOTOTEXHUYECKHE KOMILICKCHI.

14. TloxpacouyHble pOOOTOTEXHUUECKUE KOMILJIEKCHI.

Jna  npomescymounozo koumpona (IIK-2 CnocoGeH oOCylIeCTBISATh
IIPOU3BOJICTBEHHBI  KOHTPOJb MapaMeTPOB  TEXHOJIOTHYECKHX  ITPOIIECCOB,
KauecTBa TMPOAYKIIMM ¥ BBIMIOJHEHHBIX pabOT TIpU MOHTaXe, HaJlaJKe,
AKCIUTYaTalluM YHEPIeTUYECKOT0 U AJECKTPOTEXHUUYECKOTr0 00OpYA0BaHUS, MaIUH
U YCTaHOBOK B CEITLCKOXO035MCTBEHHOM MIPOU3BOJICTBE)

Bonpocsl k 3k3aMeHy

1. OcHoBHBIE UCTOUYHUKH dKOHOMHUECKOH A dexTuBHOCTH ACY TIIL

2. Ocobennoctu ucnoib3oBanus ACY TII B cenbckoM X03sICTBE.

3. Knmaccuduxarnus ACY TII.

4. Onpenenennie PCY. Chepsl npumenenns PCY. TpexypoBHeBasi MOEINb
noctpoenus PCY.

5. Cucremsl mucrierdyepckoro ympapienus. OOmas crpykrypa SCADA.
IToncuctemnr SoftLogic.

6. DieMeHTapHbIC THIBI JaHHBIX. LlemouncieHHple THNBL Jlormyeckuii
tun.  [eiictButensubie Tunbl. HWHrepBan Bpemenu. Ctpoku. Hepapxus
AIIEMEHTAPHBIX TUIIOB.

7. Ilonb3oBarenbCcKue TUIIBI JTAHHBIX. Maccussl. CTpyKTYypBHI.
Ilepeuncnenus. OrpanwyeHue pguana3zoHa. IlceBgonumbl TumoB. Crenuduka

pfain3annn TUIIOB JaHHBIX.
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8. Ilepemennnie. nentuduxatopsl. Pacnpenenenue namsatu nepeMeHHbIX.
[Tpsimas agpecanus. [lopaspsnnas agpecanus. [Ipeo6pazoBanus TUIIOB.

9. Kommiekesl mpoektupoBanusg MOK 61131-3

10. Kommnekc CoDeSys. MHCTpyMEHTBI KOMILIEKCOB IPOrPaMMHPOBAHUS.
Berpoennsie pegaktopsl. CpecTBa OTIIAIKU U YIIPaBICHUE MPOEKTOM.

11. KomnoneHntsl opraHuzanuu mnporpamm.OrnpeiesieHie KOMIIOHEHTA.
Oo6bsBnenne POU. dopmanbHble M akTyadbHble mapaMmeTphl. I[lapamerpsl u
nepeMeHHbIe KOMIIOHEHTA.

12. Crpykrypa nporpammuoro o6ecneuenust [IJIK. 3amaun. Pecypchi.
Kondurypanus

13. BbBoB (¢QyHKUMH C [epeYHucleHWEM 3HAYCHHH MapameTpoB.
[IpucBauBanue 3HadeHUd mnapamerpam (QyHkuuH. DYHKIUA € TEPEMEHHBIM
YHCJIOM MapaMeTpPOB.

14. Onmneparopet u ¢yukiuu. Ileperpyska ¢dynkuuii. OrpaHuueHue
BO3MOKHOCTEN (QyHKIMU. DYHKIIUU B TOTUYECKUX BHIPAKEHUSX.

15. Cospmanme sx3eMIUsipa (QyHKIHOHalIbHOTO Onoka. Jloctym K
NEPEMEHHBIM JK3eMIUIApa. BhI30oB sk3emIuisipa Oioka. MHunManu3amnus TaHHBIX
sK3eMIuIsApa. THpaXupoBaHUE SK3EMIUISIPOB.

16. OcobGeHHOCTH peanu3aluy U TpUMEHECHHs (YHKIIMOHAIBHBIX OJIOKOB.
[ITa6onHBIC IEpeMeHHBIC. JelicTBUS.

17. S3pixk  nuHedHbIX  uHCTpyKuuid  (IL). @opmar HHCTPYKIMH.
Axxymynsarop. [lepexon Ha meTky. Monudukaropsl. OniepaTtopsl.

18. A3zpik nuneitHbIX MHCTPYKIHH (IL). Bpi30B (yHKIIMOHATBHBIX OJIOKOB
u nnporpamm. KommeHnTrpoBanue tekcra. [L B pexxnme ncnoaHeHusl.

19. CrpyxkrypupoBanssiii TekcT (ST). Beipaxenus. [lopsinok BeranuciaeHus
BeIpakeHui. [TycToe Beipaskenne. OdopmiieHne Tekcra.

20. CrpykrypupoBanubiii Tekct (ST) Omeparop Beibopa IF. Omepartop
MHOxkecTBeHHOro BeiOopa CASE. [uxnst WHILE u REPEAT.

21. CrpyxrypupoBauubiii TekcT (ST). [luxa FOR. IIpepsiBanue urepanmii
oneparopamu EXIT u RETURN. Urtepaunu Ha 6a3ze padouero nukia [TJIK.
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22. Peneninbie auarpammel (LD). Llenu. Pene ¢ camodukcarnueit. [Topsimox
BBITIOJIHEHUSI U OOpaTHBIE CBA3H.

23. ®ynkuumonanbHbie OnokoBble auarpammel  (FBD). Ortobpaxenue
POU. TIlopsnox BbemonHenus FBD. HMHBepcuss JIOTMYECKUX  CHUTHAJIOB.
Coenunutenu u odparHble cBsi3u. MeTku, nepexonbl U Bo3Bpar. Beipaxkenus ST B
FBD.

24. TlocnepoBarenbHble  ¢GyHKIMOHaNbHBIE cxemMbl (SFC). Illarm.
[lepexonpl. Hauanpueiii 1mar. IlapamienbHble BeTBU. AJIBTEPHATUBHBIE BETBHU.
[lepexon Ha MPOU3BOIBHBIN 1IAT.

25. TlocnepoBarensHbie (¢GyHKIMOHaNbHBIE cxeMbl (SFC). Buyrpennue
nepeMeHHble mara u jerctBus. dyHkuuMoHadbHbIE O010KkM M mporpammbl SFC.
Otnanka u kKoHTpoJb uctionHeHus: SFC.

26. Omeparopsl u ¢yHKuHU. Apudmernueckue omneparopbl. Oneparopsl
ouroBoro casura. Jlornueckue OUTOBBIE OTIEPATOPHI.

27. Omneparopel U ¢(ynkuuu. Onepartopsl BbIOOpa W OTpaHUYEHUS.
Oneparopsl

CpaBHEHUSI.

28. Omeparopsl u ¢yHKnuH. Maremarnueckue (QyHKuu. CTpPOKOBBIC
byHKIIAH.

29. OynkuuoHanbHbIe Onoku.  Taiimepwl.  Tpurrepel.  J[eTeKTOpsI
UMITYJIbCOB.

CueTunku.

30. dynknuonanbHble O1M0KKM. OrpaHuyeHHE CKOPOCTH HM3MEHEHUS
curnana. Uatepnomsus 3asucumocteil. Juddepennuposanue. MaTerpupoBanue.

31. ®yuknuoOHAIBHBIE OJOKU. Perymaropsl.

Ilpakmuueckue 3a0anus 014 IK3aMeHA

3anmanue 1.

Ha si3pike ST HanwmcaTh mporpaMMHBIA KOMIIOHSHT BhIaucistonuii Yy = f(X)
1St QyHKIMM, TpauK KOTOPOil MpUBEIEH HA pUCYHKE 1.
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y=4

Pucynoxk 1 - I'paduueckoe npeacraBiieHue 3aaauu

[ HAYAINO

-

J

{ KOHEL|

PucyHok 2- biiok-cxema npuMepHOro ajaropuTMa peleHus 3aauu

3amanue 2.

Ha si3pike ST HanmcaTh mporpaMMHBIA KOMIIOHEHT Bhraucistonui Yy = f(x)

Uit QYHKITNH, TpaduK KOTOPOM MPUBENEH HA PUCYHKE 1.
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Pucynoxk 1 - I'paduueckoe npeacraBiieHue 3aaauu

[ HAYAINO

J

{ KOHEL|

Pucynox 2- biiok-cxemMa mpuMepHOTro ajJropuTMa pelieHus 3a1auu

3amanue 3.

Ha si3pike ST HanmcaTh mporpaMMHBIA KOMIIOHEHT Bhraucisonuii Yy = f(Xx)
Uit QYHKITNH, TpaduK KOTOPOM MPUBEEH HA PUCYHKE 1.
AY

51
44
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Pucynok 1 - I'padpuueckoe npeacTaBieHue 3a1auu

[ HAYAINO

J

Yy

X

-
~ . //

P - \\\ -
< x=2 T e x21
. ~ ™ _
x=" g

y=4 y=1 y=x

2

-l
L]

s ~

{ KOHEL|

Pucynok 2- biiok-cxema mpuMepHOTo ajJropuTMa penieHus 3a1auu
3amanue 4.

Ha si3pike ST HamucaTh mporpaMMHbBIH KOMIIOHEHT Bhraucistioniuii y = f(x)
Uit YHKIH, TpaduK KOTOPOM MPUBEEH HA PUCYHKeE 1.

/

AY

ol 1 2 34 5

Pucynok 1 - I'padudeckoe npeacTaBieHue 3a1a4u

22



HAYANO

J

{ KOHEL|

Pucynok 2- biiok-cxema mpuMepHOTo ajJropuTMa penieHus 3a1auu
3amanue 5.

Ha si3pike ST HamucaTh mporpaMMHbBIH KOMIIOHEHT Bhraucisioniuii Yy = f(x)
Uit PYHKIUH, TpaduK KOTOPOM MPUBEEH HA PUCYHKE 1.

Pucynok 1 - I'padudeckoe npeacTaBieHue 3a1a9u
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HAYANO

p

{ KOHEL|

PI/IcyHOK 2- briok-cxema IMPUMCPHOT'O AJITOpUTMA PCIICHUA 3ada4N

3ananmue 6.
Ha s3pike ST HanmucaTh NporpaMMHBIN KOMIIOHEHT, PEATU3YIOIIN N
aJITOPUTM IPOBEPKHU MPUHAIIIEKHOCTU TOUKU C KOOPAUHATAMH (X; )

SaHITpPIXOBaHHOﬁ o0yacTH. I[aHBI BCHICCTBCHHLIC YHCJId X U Y

AY

Pucynok 1 - I'padudeckoe npeacTaBiIeHUE 3a1aHAS
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HAYANO

+
Touka Touka He
NpvHaOnexuT NPUHaANEXUT
MNIOCKOCTH MNNOCKOCTU
Ve r .
KOHEL|

PucyHnok 2 - biiok-cxeMa nmpuMepHOTro alropuTMa perieHus 3a1aqu
3aganmue 7.

Ha s3pike ST HanucaTh mporpaMMHBIN KOMIIOHEHT, PEATU3YIOIIN N
aJITOPUTM IPOBEPKHU MPUHAIIIEKHOCTU TOUKU C KOOPAUHATAMH (X; )

3alITPUXOBAaHHOM 00JacTH. J[aHbI BEHIECTBEHHBIE YHUCA X U Y

Pucynok 1 - I'paduyeckoe npeacTaBieHuE 3a1aHUS

25



HAYANO

+
Touka Touka He
NpvHaOnexuT NPUHaANEXUT
MNIOCKOCTH MNNOCKOCTU
Ve r .
KOHEL|

PucyHnok 2 - biiok-cxeMa nmpuMepHOTro alropuTMa perieHus 3a1aqu
3apanue 8.

Ha s3pike ST HanucaTs NpOrpaMMHBIN KOMIIOHEHT, PEATU3YIOIIN N
aJITOPUTM IPOBEPKHU MPUHAIIEKHOCTU TOUKU C KOOPAUHATAMH (X; )

3alITPUXOBAaHHOM 007acTH. J[aHbI BEIIECTBEHHBIEC YHCTA X U Y

Pucynok 1 - I'padudeckoe npeacTaBieHue 3a1a9u
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HAYANO

+
Touka Touka He
NpvHaOnexuT NPUHaANEXUT
MNIOCKOCTH MNNOCKOCTU
Ve r .
KOHEL|

PucyHok 2 - biok-cxema mIpuMepHOTO arOpUTMa PEIICHUS 3aauu
3ananue 9.

Ha s3pike ST HanucaTh nporpaMMHBINA KOMIIOHEHT, peaTu3yOIIui
aJITOPUTM PEIICHHs KBaApaTHOro ypaBHeHus ax2 + bx + ¢ = 0.

HcxonHple JaHHbBIE: BEIIECTBEHHBIC YHCIa a, b B ¢ - KO3 DHUITUEHTHI
KBaJIpaTHOTO ypaBHEHHUS. Pe3ynbTraTsl paboThl MPOTrpaMMBbI: BEIIECTBEHHBIC YMCIIa
x1 u X2- KOpHH KBaJpaTHOTO YpaBHEHUS MO0 COOOIIEHUE O TOM, UTO KOPHEH HET.
BcnoMorartenbHble IEpeMEeHHbBIC: BEIIECTBEHHAS TIepeMeHHast d, B KOTOpo# OyaeT

XPAaHUTHCS TUCKPUMHUHAHT KBaAPATHOTO YPaBHEHHS.
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HAYANO

v

a,b,c

v

d=b%*4ac

i Oy
—b+\d
xl=————
§ 2a
HeT pencTButensHbIX p=—b—vd
KOpHeun v2a
BbiBog x1, x2

¢,,,, |

KoHel,

Pucynok 1 - Anroput™ pelieHusi KBaJipaTHOTO YpaBHEHUS

3aganue 10.

Ha sa3pike ST HanucaTh nporpaMMHbINA KOMIIOHEHT, pEAIU3yIOIIUN
CJIEAYIOLIHUMN aJTOPUTM:

Jlano HatypanbHOe unciao N. OnpeaenuTs KOTUIecTBO IUp B YUCTIE.
Bxonusie nannbie: N - menoe yucio.
Beixoaubie mannbie: Kol - konuuectBo 1ud)p B ymce.

[TIpomesxxyTounble nanHbie: M - mepeMeHHas i1 BpEMEHHOTO XpaHCHUs

3HayeHus N. /{7 Toro, 4To0bI MOACYUTATH KOJUYECTBO QP B YUCTE,

28



HCO6XOI[I/IMO OIpCACINTb, CKOJIBKO pPa3 3aIaHHOC YMCJIO MOKHO pa3JCIuTh Ha

necath Harleno. Hanpumep, nmycts N = 12345, toraa konuuecto uudp kol = 5.

kol=1

v

M=M/10

kol = kol + 1 / ol /
v

PucyHnok 1 — AIroput™ BbIUHCIICHUS

3aganue 11.

Ha s3pike ST HammcaTh NpOrpaMMHBIA KOMITOHEHT, ITOJICYUTHIBAFOIITHI
KOJIMYECTBO  HA)XXaTud KHOMKW. [Ipy  mpeBbIIEHWMM  JIMMHTA  HaXXaTu
NPEeAyCMOTPETh MPEPHIBUCTYIO CHUTHAMM3alWI0. VMUTAUIO HaXaThsl KHOIIKH,

OTO6pa)KeHI/IC KOJIMYECTBA HAXKATUH U IOJIE BBOJa YCTAaBKM BBIIIOJTHUTH B MOAYJIC
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Bm3yanu3anun CoDeSys. B kauecTBe 3BYKOBOW CHUTHAJIM3alMM HCIOJIb30BaTh
BcTpoeHHbIi 3ymmep TIJIK (Special output)

Hcnonb3yembie (PyHKIIMOHATIBHBIE OJIOKHU:

@OynkuuoHaabHbId 010k BLINK - FeHepaTop MNPSIMOYIOJIBHBIX
HMITYJIbCOB.

Bxoasi: ENABLE tuna BOOL, TIMELOW u TIMEHIGH tuna TIME.
Brixog OUT tuma BOOL.

I'eneparop 3anyckaercs no Bxoay ENABLE = TRUE. JlnutenbHOCTH
ummyibca 3agaercs TIMEHIGH, nnutensrocTs nay3st TIMELOW.

ITpu nepexone ENABLE B FALSE, Boixox OUT ocTaercsi B TOM COCTOSIHUH,
B KOTOPOM OH Obul B 3TOT MOMeHT. Ecim Bam HeoOXOAHMMO uYTOOBI BBIXOAHAS
nepemeHHast coOpaceiBanack B FALSE mnpu ENABLE pasnom FALSE, T0
ucnonb3yite Beipaxenue "OUT AND ENABLE" na Beixoje (T.e. 106aBbTe 010K
AND Ha Beixoa 1 Ha BTopoit Bxoj nojaiite ENABLE).

dyukuuoHajdbHblii 010k CTUD - wuHKpeMEHTHBIM / JIEKpPEeMEHTHBIN
CUYETYHK.

Bxoawsr CU, CD, RESET, LOAD u Beixoast QU u QD tuna BOOL, PV u
CV tuna WORD.

ITo Bxomy RESET cueruuk CV cOpacwiBaetcs B 0, mo Bxomy LOAD
3arpykaercs 3HadeHuem PV.

[To ¢ponty na Bxome CU cuerumk yBenmuuuBaerca Ha 1. [lo ¢poHTy Ha
Bxojie CD cuetunk ymensinaercs Ha 1 (110 0).

QU ycranaBnmuBaercs B TRUE, xorma CV Oonbimie win paBeH PV. QD

ycranaBnuBaerca B TRUE, korna CV pasen 0.

3ananue 12. I'eHepaTop CUTHAJIA JIUHEHON PyHKIMHU
Ha sa3pike ST HanucaTh NporpaMMHBIN KOMIIOHEHT, PEaTu3yIOIIHi
reHepaTop TpeyroiabHoro curaanoB (Pucynok 1). MonenupoBanue paboTbl

KOMITOHEHTA BBIITOJIHUTH B MOoyse Bu3yanusauuu CoDeSys. Co3gate nose
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BbIOOpa (POpMBI CUTHAJIA, IEPUOJA, AMIUIUTYIbl U KOJIMYECTBA LIUKIIOB.
[lonyyennyro ¢popMy cursasia 0oToopa3uTh Ha rpaduke.

Hcnonb3yembli pyHKIIMOHATIBHBIN OJIOK:

OynkunoHaabHblil 0,10k GEN - pyHKIMOHANIBHBIN TeHepaTop.

Bxoawi: nmepeuncnenne MODE mnpenonpenenennoro tunma GEN_MODE,
BASE tuna BOOL, PERIOD tuna TIME, CYCLES u AMPLITUDE Tuna INT u
RESET tuma BOOL. Beixox OUT tuma INT.

Bxong MODE 3amaer Bunm reHepupyemoit (ynkiuu. Ilepeuucnenue
BKJIIOYAET CJIEAYIOLINE 3HAUCHUS

TRIANGLE u TRIANGLE_PQOS - tpeyronbauku,

SAWTOOTH_RISE u SAWTOOTH_FALL — nuna,

RECTANGLE — npssMOyToibHUKH,

SINE u COSINE — cunycouasl

BASE onpenenser npeacTaBieHue eIMHALL IEPUO/IA 10 BPEMEHHU
(BASE=TRUE) unu no 4nciy IUKIIOB, T.€. 110 KOJUYECTBY BHI30BOB
dbynakuuonanpHoro 6y0ka (BASE=FALSE).

Bxoapt PERIOD unu CYCLES onpenensitoT nepuo/i BBIXOJHOTO CUTHAJA.
Bxon AMPLITUDE 3anaet aMIiuTyly CUTHAJIA.

Copoc reneparopa npoucxoaut npu ycranobke RESET=TRUE.

100 ampl+
0
-100 ampl-

Pucynok 1 — Tpebyembie (opMBI BEIXOTHOTO CUTHAIA

3aganue 13. I'enepaTop CMHYCOUAAJIBHOIO CUTHAJIA
Ha a3pike ST HanucaTe mporpaMMHBIN KOMIIOHEHT, PEATU3YIOLINN
reHepaTop cuHycougaibHoro curuainoB (Pucynok 1). MoaenupoBanue paboThl

KOMITOHEHTA BBIITOJIHUTH B Moayse Bu3yanusaunuu CoDeSys. Co3gate moie
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BbIOOpa (POpMBI CUTHAJIA, IEPUOJA, AMIUIUTYIbl U KOJIMYECTBA LIUKIIOB.
[lony4yenHyro ¢popMy cursaia 0OTooOpa3uTh Ha rpaduke.

Hcnonb3yembli pyHKIIMOHATIBHBIN OJIOK:

OynkunoHaabHbli 0,10k GEN - QyHKIMOHAIBHBIN TeHepaTop.

Bxonwi: nmepeuncnenne MODE mnpenonpenenennoro tunma GEN_MODE,
BASE tuna BOOL, PERIOD tuna TIME, CYCLES u AMPLITUDE Tuna INT u
RESET tuma BOOL. Beixox OUT tuma INT.

Bxong MODE 3amaer Bunm reHepupyemoit (ynkiuu. Ilepeuucnenue
BKJIIOUAET CJIEAYIOLINE 3HAUYCHUS

TRIANGLE u TRIANGLE_PQOS - tpeyronbauku,

SAWTOOTH_RISE u SAWTOOTH_FALL — nuna,

RECTANGLE — npssMOyToibHUKH,

SINE u COSINE — cunycouasl

BASE onpenenseT npencraBieHue €AMHAL IEPHO/IA 10 BPEMEHH
(BASE=TRUE) uiu no 4uciy IUKIOB, T.€. 110 KOJUYECTBY BHI30BOB
dbynakuuonanpHoro 6y0ka (BASE=FALSE).

Bxoapt PERIOD unu CYCLES onpeaensitoT nmepuo/i BEIXOJHOTO CUTHAJIA.
Bxon AMPLITUDE 3anaet aMIiuTyly CUTHAJIA.

Copoc reneparopa npoucxoaut npu ycranobke RESET=TRUE.
100 ampl+

-10Q u ampl-

Pucynok 1 — TpeGyembie popMBbI BBIXOTHOTO CUTHAIIA

3ananue 14. I'ucrepe3nc U KyCOYHO-JIMHEHHAS AaNIMIPOKCUM AU
Ha s3pike ST HamwcaTh MOpOTpaMMHBIA  KOMIIOHEHT, pPEaTU3YIOIINAN
JBYXTO3UILIMOHHBIA PEryaarop ¢ rucrepesrcoM. Ha Bxon perynartopa mnoaaTh
CUTHal1 T1oclie 0o0paboTKHM CIOCOOOM KYCOYHO-JIMHEHHON —anmpoKCHUMAaIUU.

MOI[CJ'II/IpOBaHI/IC pa6OTBI KOMIIOHCHTA BBIIIOJJHHUThL B MOAYJIC BHU3YyAJIWM3alluH
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CoDeSys. Coznath 3a1aTuuk curdaia (IoJi3yHOK), BBIBECTH 3HAUEHUE JI0 U TIOCIIE
KyCOYHO-JIMHEWHOW  anmpokcumanuu.  CpabaTeiBaHME  JABYXIO3ULMOHHOTO
perynstopa OTOOpa3uTh MpPU TOMOIINM 3BYKOBOM CcHUrHanmu3anuud. B kadecTBe
3BYKOBOH CHUTHAJIM3alldd HCIOJB30BaTh BeTpoeHHBIM 3ymmep [IJIK (Special
output).

Hcnonb3yembie PyHKIIMOHATIBHBIE OJIOKHU:

POynkunoHaabHbIi 010k CHARCURVE ocyiiecTBisieT nepecyer BXOJAHBIX
JAaHHBIX TI0 3aJaHHOW MEepPeXOJHOM  (YHKIUHU-TIyTEM KYCOUYHO-JIMHEHHOU
anmpokcuManuu. Bxox IN tuna INT npunumaer ucxonneie nanusie. Bxon N tumna
BYTE omnpenenser KOJIMYECTBO TOYEK 3aJalONIUX TMEPEAATOYHYIO0 (PYHKIIMIO.
[TepenaTounas ¢ynkmus 3amaercs maccuBoM Touek ARRAY P[0..10], rae P - a1o
TOUKa, ompeneneHHas kKak crpykrypa tumna POINT, cocrosimas u3 aByx
nepemeHHbIX INT Xu Y.

Breixonq OUT Tunma INT, Beixomnwsle nannblie. Brixom ERR tmma BYTE,
UHANKATOP OIMIHUOKH.

Touku P[0]..P[N-1] maccuBa ARRAY A0KHBI OBITH OTCOPTHPOBAHBI TIO X B
nopsiIKE Bo3pacTaHus, B NpoTuBHOM ciydae ERR mnomyuaer 3Hauenue 1. Ecim
Bxoa IN He nexut B mpenenax oT P[0].X mo P[N-1].X, renepupyercs ommuOka
ERR=2 u Beixon OUT npuobperaer 3HaueHrne cOOTBETCTBYMOMIETro npeaena P[0].X
wm P[N-1].X.

Yucno N nmomwkHO OBITH B mpenenax oT 2 mo 11, uHaye BO3HHMKAET OmmuOKa
ERR=4.

[Tpumep:

VAR

CHARACTERISTIC_LINE:CHARCURVE; (*O0ssBnsem sx3eMiuisip Ob*)

KL:ARRAY0..10] OF POINT:= (X:=0,Y:=0), (X:=250,Y:=50),

(X:=500,Y:=150), (X:=750,Y:=400), 7((X:=1000,Y:=1000)); (*MaccuB c
TOYKaMU ™)

COUNTER:INT; (*BcnoMoroatenbHas nepeMeHHas Jjs rpaduka *)
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END_VAR

ST:

COUNTER:=COUNTER+10;

CHARACTERISTIC_LINE(IN:=COUNTER,N:=5,P:=KL);

@dyukuuoHadbHblii 010k HYSTERESIS - ananoroBeiii kommapatop ¢
TUCTEPE3UCOM.

Bxoas! IN, HIGH u LOW tuna INT. Beixox OUT tuna BOOL.

Ecnu Bxox IN mnpunumaer 3Hauenue, wmenbliee LOW, Beixogq OUT
yctanaBnuBaetcs B TRUE. Eciu Bxon IN npunumaet 3nauenue, 6onbinee HIGH,
To Bbixoa paBeH FALSE. B mpenenax or LOW no HIGH 3nauenue Bbixoja He
U3MEHSIETCA.

3aganue 5. /IByXno3MIMOHHBII peryasitop U puiabTpanus CUrHAJIA

Ha s3pike ST HamucaTh NOporpaMMHBIA KOMIIOHEHT, peaTu3yHOIIUi
JIBYXIO3UIIUOHHBIA PETYJSATOP € TUCTepe3nucoM. Ha Bxopx perymnstopa MoaaTh
curHan nocie ¢uabTpanmuu. Co3maTh 3aJaTdydK CHUTHala (MOJ3YHOK), BBIBECTH
3HaYeHUe Jo0 W Tnocie QuiabTpanuu. CpabaTblBaHHE JBYXIO3WIIMOHHOTO
peryisTopa OTOOpa3uTh IMPU IOMOINM 3BYKOBOM CHUTHaimu3anuud. B KkauecTBe
3BYKOBOH CHTHAJIM3allMd HCIIOJIB30BaTh BCTpocHHBIH 3ymmep IIJIK (Special
output).

Hcnonb3yembie pyHKITMOHATIBHBIE OJIOKHU:

@OyukuuoHadbHblii 0ok RAMP_INT  orpannumBaer  CKOpPOCTh
HapacTaHUs U CIaJla CUTHAJA.

Tpu Bxona umerot turt INT: IN, Bxogusie manasie, ASCEND n DESCEND,
MaKCHMaJbHOE HapacTaHUE M criaj] 3a uHtepnai, 3aaanubii TIMEBASE tuna
TIME. YcranoBka nsonunoro Bxoja RESET B TRUE Be13biBaeT cOpoc
RAMP_INT B nauanbnoe cocrosinue. Beixoq OUT tuna INT, BeIxogHBIE TaHHBIE.

Ecnu TIMEBASE pagen t#0s, ASCEND nu DESCEND 3aparor orpannyeHue

M3MEHEHHUS 32 OJUH IUKII (BBI30B 0JI0KAa) 0€30THOCUTEIIBHO BPEMEHHU.
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@dyukuuoHadabHblii 010k HYSTERESIS - ananoroBeiii kommapatop ¢
TUCTEPE3UCOM.

Bxonsr IN, HIGH u LOW tuna INT. Beixox OUT tuna BOOL.

Ecnu Bxox IN mnpunumaer 3Hauenue, wmenbiiee LOW, Beixonx OUT
yctanaBnuBaetTcs B TRUE. Eciu Bxon IN npunumaet 3nauenue, 0onbinee HIGH,
To BbIX0OA paBeH FALSE. B mpenemax or LOW no HIGH 3HaueHue BbIxoaa He

N3MCHACTCA.

3ananue 15. buroBas macka

Ha sa3pike ST Hanumcarh NOpOorpaMMHBIM KOMIIOHEHT, 10 COCTOSHUIO
MHUIMAIM3UPYIOIIEH MMepeMEeHHOHN (BKIIOUYEeHHE 0J0Ka) peanu3ylounil yrnakoBKY
BOCHMHU JIMCKPETHBIX 3HaUYEHUH B OJIHY NepeMeHHy1o. Jlanee nepeMeHHy0 oOpaTHO
pacnakoBaTb B BOCEMb JUCKPETHBIX 3HaueHUW. MopenupoBanue pabOThHI
KOMIIOHEHTa BBINOJIHUTH B Moayie Buzyanusanuu CoDeSys. CoznaTh BocemMb
AJIEMEHTOB BBOJ]Aa JUCKPETHBIX 3HAYeHUI (KHOMOK C (QuKcanueil) u BOCEMb
AJIEMEHTOB BBIBOJIA JIUCKPETHBIX 3HaueHuil (rpapuyeckux MPUMUTHBOB C
U3MEHEHUEM 1IB€Ta). BpIBeCTH NPOMEXYTOUHYIO IIEPEMEHHYI0 B IO

rpaduuecKoro MpUMHUTHBA.

P

PACK UNPACK
TRLUE Bl —B B0~ A TRLE
FALSE B1 Bl —FALSE
TRLIE =) B~ HTRLE
FALSE B3 B3~ —FALSE
FALEE B4 B4—  FALLEE
THUE B3 B3~ A TRLE
FALSE Bi BG—  — FALSE
FALSE B7 BY—  — FALSE

Pucynok 1 — ®opmupoBaHue U UCIIOJIL30BaHUE OMTOBON MAaCKU
®ynkuusa PACK cBopaunBaeT BoceMb nmapametpos B0, B1, ..., B7 tuna
BOOL B oqun BYTE.
®ynkuus UNPACK npeobpasyer Bxon B tuna BYTE B 8 Beixog0B BO,...,B7
tuna BOOL.
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Jna npomexncymounozo xoumponsn (IIKC-4 CrocoOeH ydacTBOBaTh B
MPOCKTUPOBAHUM CUCTEM HJICKTPU(DHUKAIIMU U aBTOMATH3ALUHN TEXHOJIOTHYECKHUX

MPOIIECCOB U O0BEKTOB HHPPACTPYKTYPHI CEILCKOXO3SIICTBEHHBIX MPEAIPHUATHH )

1. Tlopsmok pa3padotku SCADA- npunoxenuei. HMHTerpauus.
Crangapt COM/DCOM. O6bextet COM.

2. Texnonorus OPC. OPC-cepBep. OPC-knuent. IlonyueHue naHHBIX.
Opranuzanus JaHHBIX.

3. Huadopmaunonusie cetu. [Tonessie munsbl (Field Buses).

4.  HWudopmanuonnsie cetu. [lIunbl BepxHero yposHs (Terminal Buses).

5. Hudopmanuonunsie cetu. Pexxumsbl pabotel ycrporicte Master/Slave.

6. HMudopmauuonusie cetu. PesepBupoBanue cereil. TexHuueckue
CpEeNICTBA pealn3aluy MPOMBIIIJIEHHBIX ceTeil. ONTOBOJOKOHHBIE CETH.

7. Uurepdeiicer cBsa3u. Ethernet. USB.

8. Ilporokonbl cBs3u. Ilpotoxkoasr ModBUS (RTU/TCP), ProfiBUS,
CAN.

9. O6mme tpebdoBanus npu cozganun ACY TII. Cxembl opraHu3zanuu
npoekra. O6mue tpedoBanus k ACY TII. PacnpeneneHue oTBETCTBEHHOCTH MpU
coznannu ACY TII.

10. HMuawkanmus U CUTHAJIM3AlMS Ha OIEPAaTUBHBIX MaHelsX U B PCVY.
TpebGoBaHUs K METPOJIOTHICCKOMY 00ECIICUCHHIO.

11. PesepBupoBaHHE MOJIEBOTO 0OOPYIOBAHUS.

12. Cramgum u stanel npu co3ganuu ACY TII. Crenenu cBoOOIBI mpH
CO3/1aHUH

ACY TIL

13. Kmaccudukamus  po6oroB.  OCHOBHBIE  THUIBI  KOHCTPYKIIUN
MEXATPOHHBIX CUCTEM.

14. Knaccudukauusi nOpuBogoB  poOoToB. OOMacCTH  TPUMEHEHHS
IIPUBOJOB PA3IMYHBIX THUIIOB.

15. MaremaTu4ecKoe OMMCaHNEe MEXaHUKHA MaHUITYJISITOPOB.
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16. MaremaTnueckoe OnMcCaHue MPUBOIOB.
17. TuxnoBoe ynpapieHHuE TPUBOJIAMU
18. IuckpeTHoe MO3UIMOHHOE yNpPaBJIEHUE IPUBOAAMU

19. Cuctemsl ynpasiieHus podoTamu.

Ilpakmuueckue 3a0anus 0714 IK3aMeHa

3ananue 1. TeruioBasi mymka

Ha sas3pike ST HanucaTe NpOrpaMMHBIM KOMIIOHEHT, PEaIu3yIOIIHiA
yIIPaBJICHUE TEILIOBOU MYIIKOU.

1 2

3

Bo3nyx BeHTWIATOpOM | HpOTOHSAETCS 4Yepe3 TEIUIOBYIO MyIIKy. B
3aBUCUMOCTH OT YCTaBKM TEMIEPATYPBIBKIIOYAETCA  OINPEIEICHHOE
KOJUIMYECTBO HArpeBaTeNbHBIX 3leMeHTOB 2. Cneayer y4ecTb, 4YTO
HarpeBaTelbHbIE JJIEMEHTHl HE JOJDKHBI padoTaTh MPHU  BBIKIIOUYEHHOM
BEHTHJIATOpE. 3-U3MEPUTEIIb TEMIIEPATYPHI.

3ananme 2.
Ha s3pike ST HanucaTh OporpaMMHBI KOMIIOHEHT, pealu3yHONIUi

YIIPaBJICHUE BOJIOHATPEBATEIBHON YCTAHOBKOM.
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Pucynok 1 — CtpykrypHas cxema yCTaHOBKHU

Bona depe3 3anmBHON Kiamad | 3amonHseT €MKOCTh A0 ONPEIEIEHHOIO
YPOBHS, M3MEpsieMOro naruukoM ypoBHs 2. Boma TOHom 5 HarpeBaercsi 1o

SaHaHHOﬁ TCMIICPATYPBHI, HBMCpHGMOﬁ JaTYUKOM TCMIICPATYPhI 3, N CJIIMBAcCTCA

4yepe3 CIMBHOMW KianaH 4.

3ananue 3. Termoreneparop

Ha sa3pike ST HamucaTh NporpaMMHBIA KOMIIOHEHT, pealu3yHoNIui

yIpaBlIeHNE TEMIOTEHEPATOPOM.

lr BbIX/OMHbIE

rassl
6
3 4 / TENnbIn
TOMNMBO D BO3AYX
e
—=

2

XONOOHbINA
BO3OyX

Pucynok 1 — CtpykTypHas cxema yCTaHOBKH
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[Ipy HaxaTuM Ha KHONKY MYCK, 3BYYUT MNpeaynpeauTebHas
CUTHAJIM3AIIMS U 3aIIyCKaeTcsl OCHOBHOM BEHTWIIATOP Teruioro Bo3ayxa 1. [locine
3aIycKa OCHOBHOTO BEHTUJISITOPA, BKJIKOYAETCS TOIUIMBHBIA BEHTUJISATOP 2 IS
npoayBku (10 c). 3arem Bkito4aeTcsl TOIUIMBHBIM COJEHOMUJHBIN KianaH 3 u
TOTUIMBHAs CMECh 3aKauuBaeTcsi B Kamepy cropanusi (5 c). CpaOatbiBaer
3ananpHas cBeva 4 (4 c¢). Pene minameHu 5 KOHTpOUIMpPYET HAJIMYWE IUIAMEHHU.
Ecnu nnamsi He MOSIBUIIOCH B T€UEYHHUE S5 C., MPOLIECC PO3IKHUra BBIOJIHSAETCS
emie pa3 (c mpoayBku Bo3ayxoMm 15c.). [lpu moBTOpHOM He3amycke arperara
BKJIIOUaeTCs MpoayBKa IMUH. W aBapuiiHas curHanuzauus. [Ipm HOpmalibHOM
3aIycKe arperara, CUCTeMa JOJKHA KOHTPOJIMPOBATh TEMIEPATYPY BO3/yXa Ha
BbIXOJIE TepMonpeoOpazoBaTenieM 6 U M3MEHATh CKOPOCTh  BpaIlEHUS
TOIUTMBHOTO BeHTwiIsiTopa 2. [lpm octaHoBke arperarta, HpoJyBKa JOJKHA
OCYIIECTBIISITHCS 0 T€X MOP, MOKa TeMIepaTrypa He ynaaeT Hike Tmin.

3ananue 4. YnpasiieHue peBepCHBHBIM NPHUBOA0OM

Ha s3pike ST HanucaTh porpaMMHbBIN KOMIIOHEHT, pEeaIU3yIOMM I

YIPABJICHUC PCBCPCUBHBIM IIPHUBOJOM COIJIACHO CXEMC HA PUCYHKC 1

Pwr

Rev L4

S

-
e

Rb ‘

]
L1

Pucynok 1 - Cxema peBepCUBHOTO dJICKTPOIIPUBO/IA IBUTATEIS
TOCTOSIHHOTO TOKa 0€3 00paTHOM CBSI3U C YNPAaBIECHUEM PAa3TOHOM M TOPMOKEHHUEM

10 BPEMEHU.
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CxeMa coJIepKUT CIEAYIOIINE JIEMEHThI YIIPABIICHHUS:
* PWr — CUJIOBOM ITyCKaTellb, IOAACT HANPSKECHNUE [TUTAHUS;
* Rew — 6110k peBepca. Eciin 0510k peBepca BKIIIOUYEH, TO MPOBOJIa MUTAHUS
COCUHSIOTCS TIEPEKPECTHO, 0OECIIeunBasi UBMEHEHHUE MOSIPHOCTH. M3MEeHATh
HaIpaBJICHUE BPAIICHUSI MOXKHO TOJIBKO MPU OCTAHOBIICHHOM JIBUTATENE U
BBIKJIFOUCHHOM TTUTaHuu Pwr;
* Start — nens pazrona. ObecneynBaeT MIABHBIN CTapT ABUTaTess 0e3
neperpy3ku. Bkiarouaercst Ha 3aJlaHHOE BpeMsl TIPH TyCKe;
* Break — 6110k TopMOkeHust. [lonkimouaet Harpy3Ky K BpaliaroieMycs B
peXKUME reHepaTopa JIBUTATeII0, 00ecTieunBas dJIEKTPOMAarHUTHOE TOPMOKECHHE.
Bxorouaercst Ha 3a1aHHOE BpeMsI MTOCTIE OTKJIIOUEHUs uTaHus. [Ipu BKIIroueHHOM

IMMTaHUHU BKIIHOYATbh TOPMOKCHUC HCJIB34.

3ananue 5. KomgoBrlii 3amMoKk

Ha sa3pike ST HanucaTh MNpPOrpaMMHBIM KOMIIOHEHT, peaau3yIomui
yIPaBJIEHUE OTKPBIBAHUEM 3JIEKTPOMATHUTHOTO 3aMKa, KOTOPOE OCYIIECTBISETCS
HAaOOpPOM KOJIOBOM KOMOWHAIIMM HA TIAHEJM YMPABJICHUH, JJIS YETO MUCTOIB3YIOTCS
KHOIIKM WJIA MEPEKITIOYATENN, KaXKIbIM U3 KOTOPBIX UMEET CBOM YMCIIOBOM HOMED.
CpabaTpiBaHM€ 3allOPHOTO YCTPOWCTBA HA OTKPBITUE MPOUCXOAUT Tpu Habope
KOMOHWHAITMU, COOTBETCTBYIOIIEH YCTAHOBIEHHOMY B KOJOBOM YCTPOWCTBE
3HaueHuto. J{ms obecmedeHus 3amuThl OT MOA00pa KOMOWHAIUUA CcpabaThIBaHHE
MPOUCXOJIUT CITYCTS 3 CEK MOCIE BHICTABICHHS HEOOXOUMON KOMOMHAIIIH.
OyHKIIMOHAJIbHAS CX€Ma KOJIOBOT'O YCTPOMCTBA 1Sl PELICHUS [TOCTABICHHOU

3a/1a4uM MpeJICTaBlieHa Ha puc. | (BapuaHT UCTIOTHEHUS U3 MepeKIIoyaTeneil).

OneKTpoMarHuT

SAT  gsaA2 SA3 SA4 . b
P S g
24 B

i 1
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Pucynok 1 - Cxema komoBOro ycrponcTaa
Homep nnsi OTKpeIBaHMS JBEpH COCTOMT u3 4 THM(pP, UM COOTBETCTBYIOT
nepexatoyatenn SAL, SA2, SA3 u SA4. OTkpbiTHE 3aMKa MNPOUCXOIUT MpHU

3aMbBIKaHuU BeIKIIIOUateiaeit SA2, SA3 u SA4.

3ananue 6. PeryanpoBanue temmneparypbl

Ha s3pike ST HamucaTe nOporpaMMHBIA  KOMIIOHEHT, peaju3yOUIUul

PEryJINpPOBaAHHUC TCMIICPATYPLI B IOMCIICHUH.

Pucynok 1 — CtpykTypHas cxema 00beKTa yIpaBJICHUS

TemnepaTypa B TOMEIIEHUH U3MEPSAETCS JaTYUKOM Temriepatypsl 1. [Tpu
MOBBIIIEHUN TEMIIEPATYPHI BbIIIE YCTABKHU BKIIOYAETCS BEHTHISATOP, IIPU
CHUKEHUU TEMIIEPATypbl HUKE YCTaBKU- BKIIOYAETCA BEHTUWIATOP 1 1
HarpeBartenb 2. [IpenycMoTpeTs BHIOOP PEIKUMOB «HATPEBY» HIIH «OXJIKICHUE.
[IpenycMoOTpeTs TUCTEPE3UC PETYIATOPA.

3ananue 7.

Cosznate mpoekt CoDeSys 2.3 Ha s3pike SFC monenupytonuii paboty
CTHpaJbHOM MamuHbL. [IpenycMoTpeTs nocie10BaTenbHOCTh ONEPALIUN:
1. HanonueHnue BOAOM 10 ypOBHS (3a7aTh B BU3YyaIU3all1N).
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2. HarpeB BO/ibl 10 YCTAHOBJICHHOM TeMIepaTyphl (3a/1aTh B BU3yAJIU3AIIUHN ).

3. Bximounth jaBuratenb 0apabaHa Ha 3aJjaHHOE BpeMms (3a]1aTh B
BU3YaJU3aLINH).

4. C1uB BOJBI.

5. HanoniHeHue BOJOM /17151 TOJIOCKAaHUS 10 YPOBHS (334aTh B BU3YaIU3allUN).

6. Bxmrounts nBurarens 6apadana.

7. Cnuts BOAy.

8. Boinath coobiienne 00 OKOHYaHUU CTUPKHU.

3anoJiIHeHUE BOJOM UMUTHUPOBATD MOJI3YHKOM.

[IpenycmoTpeTh GJIOKMPOBKY IIPU HE3AKPHITON JIBEPHU.

3apaHHbIM ypOBEHD Temnepatypa | ypoBeHb BOAbI
BOAObI____ BOAbI___ BOAbI____
Jtan
«HanMeHOBaHMe»
3agaHHan
Temnepartypa
BOAObI___
TemnepaTtypa
T=
YpoBeHb
Pucynok 1 — CtpykTypHas cxema yCTaHOBKHU
3apanue 8
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Coznatp mpoekt CoDeSys 2.3 na s3pike SFC mopenupyromuii paboty
ceeropopoB Ha mepekpectke. [IpeaycMOTpeTp BO3MOXXHOCTH BBIXOJA B
HEPETyJIIUPYEMBI PEXUM U3 JTH000T0 mara. [IpeaycMoTpeTs CUeTUNK KOJIMYeCTBa
UKIIOB. [IpeycMOoTpeTh aBTOMATHUECKUI TIEPEX0]T B HEPETYITUPYEMBbIi PEKUM TI0
BPECMCHHU.

3aganue 9

Coznate mpoekt CoDeSys 2.3 na si3pike SFC Mogenupyromuii paboTy
BOJIOHArpeBaTeIbHON yCTaHOBKU. Boia uepes 3aiuBHOM kinanaH 1 3amonHser
€MKOCTb JI0 OIIPEICIICHHOTO YPOBHSI, U3MEPSIEMOT0 JaTYMKOM ypoBHs 2. Boxa
TOHowM 5 HarpeBaeTcs 40 3aJJaHHON TEMIIEPATYPbl, U3MEPSIEMON JaTYNKOM

TCMIICPATYPBbI 3, H CJIIMBACTCA YCPEC3 CIIMBHOU KJI TemnepaTypa | ypoBeHb BOAbl

BOObI___ BOObI___

: ey

I -

N= JT1an

«HanmeHOoBaHUMe»

Pucynok 1 — CtpykTypHas cxeMa yCTaHOBKHU
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KonunuectBo nukino N HarpeBa 3ajiaBaTh B BU3yaau3aluu.

IIpenycMOTpeTh CYHETUUK KOJTUYECTBA LIUKJIIOB.

TeMbl KypcOBBIX IIPOEKTOB

1. PazpabGoTka aBTOMaTU3MPOBAHHON CUCTEMBI YIIPaBICHUS HACOCHOU
CTaHI[MU BTOPOTO MOIbEMA.

2. Pa3paboTka aBTOMaTU3UPOBAHHOW CUCTEMBI YIIPABIICHUS
TEXHOJIOTUYECKUM TIPOLIECCOM METHHUIIBI.

3. Pa3paboTka aBTOMAaTM3UPOBAHHOW CUCTEMBI YIIPABICHUS
BEHTWISII[MEN Kopiyca nTuledadpuky.

4. Pa3paboTka aBTOMaTU3UPOBAHHOUW CUCTEMBI yIIPaBICHUS
MUKPOKJIMMATOM NITHYHUKA.

5. Pazpaborka aBTOMAaTH3MPOBAHHOW CHUCTEMBI YIIPABJICHUS JTUHUEH
NPeIBaAPUTEITLHON OYUCTKU MIIICHUITBI.

6. Pa3paboTka aBTOMAaTU3MPOBAHHOW CUCTEMBI YIIPaBICHUS
TEXHOJOTUYECKUM IMPOILIECCOM CYIIKH U3I0Ma.

7. Pa3paboTka aBTOMAaTU3MPOBAHHOW CUCTEMBI YIIpaBICHUS
TEXHOJOTUYECKOM JIMHUEH MPUTOTOBIEHUSI KOMOWHUPOBAHHBIX KOPMOB JIJIsI
UHJICCK.

8. PaspaboTka aBTOMaTH3UPOBAHHOM CUCTEMBI yIIPABIICHUS TUHUEH
OUYUCTKH U CYIIKHU 3€pHA.

9. Pa3paborka aBTOMaTU3UPOBAHHOW CHUCTEMBI YIIPABIICHHS
TEXHOJOTUYECKUM TMPOIIECCOM MPUTOTOBICHUS KOPMOCMECH JIJIsi CBUHOMATOK.
10. Pa3paboTka aBTOMaTH3UPOBAHHON CHCTEMBI YIIPaBICHUS
TEXHOJOTUYECKUM MPOIIECCOM MPOU3BOACTBA KOMOMHUPOBAHHBIX KOPMOB

ntunehaOpuKy I BeIpalluBaHus OpOUIIEpOB.

11. Pa3paboTka aBTOMaTU3HUPOBAHHON CUCTEMBI YIIPABICHUS
MUKPOKIUMATOM B TEIUIHIIE.

12. Pa3paboTka aBTOMaTU3UPOBAHHOW CUCTEMBI yIIPABICHUS
KOMOHKOPMOBOTO 3aBOJIA.

13. Pa3paboTka aBTOMaTH3HPOBAHHON CUCTEMBI YIIPABICHUS
TEXHOJOTHYECKUM MPOIIECCOM MEPBUYHON MepepabOoTKH MOJIOKaA.

14. Pa3paboTka aBTOMaTH3HUPOBAHHOW CUCTEMBI YIIPABJICHUS JIMHUCH
OT)KMMa PaCTUTEILHOTO Maca.

15. Pa3zpaboTka aBTOMaTH3HPOBAHHON CUCTEMBI YIIPaBICHUS KOTIOM
Tem10Boi MOIHOCTHIO 400 kBT.

16. Pa3paboTka aBTOMaTH3MPOBAHHOW CUCTEMBI YIIPABICHUS JIMHUCH
cOpaxvBaHUs M BUHU(UKAIIMTN BUH3aBOA.
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17. Pa3paboTka aBTOMaTU3MPOBAHHOM CUCTEMBI YIIPABICHUS
WHIUBUYyaTbHBIM TETUIOBBIM ITYHKTOM.

18. Pa3paboTka aBTOMaTU3UPOBAHHON CUCTEMBI YIIPaBICHUS
TEXHOJIOTMUECKOTO TpoIiecca MPUTrOTOBICHUS COYHBIX KOPMOB.

19. Pa3zpabGoTka aBTOMaTU3MPOBAHHON CUCTEMBI YIIPABICHUS
TEXHOJOTUYECKUM IMPOLIECCOM KaHAIU3al[MOHHOW HACOCHOM CTaHLIMU
npou3BOAUTENBHOCTHIO 600-2500 M3/4 .

20. Pa3paboTka aBTOMAaTU3MPOBAHHOW CUCTEMBI YIIPABICHUS
TEXHOJOTUYECKUM TMPOIIECCOM MAaCTEPU3ALMK MOJIOKA.

21. Pa3paboTka aBTOMATH3MPOBAHHOW CUCTEMBI YIIPABICHHUS THHUU
OUYHMCTKH 3€pHA.

22. Pa3paboTka aBTOMAaTH3MPOBAHHOW CUCTEMBI YIIPABJICHHSI THHUCH
TUAPOTEPMUUYECKON 00pabOTKH 3epHa.

23. Pa3paboTka aBTOMaTU3MPOBAHHOW CUCTEMBI yIIPaBICHUS
LIEHTPAJIbHBIM TEILUIOBBIM ITYHKTOM TEILUIOBOM Harpys3kou 7 MBT.

24. Pa3paboTka aBTOMaTH3MPOBAHHOW CHCTEMBI YIIPABICHHS YHILICPAMH.

25. Pa3paboTka aBTOMAaTH3MPOBAHHOW CUCTEMBI YIIPABJICHHSI THHUCH
pacdacoBku Mena.

26. Pa3paboTka aBTOMAaTU3MPOBAHHOW CUCTEMBI YIIPaBICHUS
TEXHOJOTUYECKUM IMPOIIECCOM 00€3BOKMBAHUS OCaJIKa CTOUHBIX BOJ C 4
JEHTOYHBIMH GunbTp-nipeccamu tuna JIMIIO-1T-01.

27. Pa3paboTka aBTOMAaTU3MPOBAHHOW CUCTEMBI YIIPaBICHUS
TEXHOJOTUYECKUM TMPOIIECCOM MEMOPATUBHOM HACOCHOM CTAaHIIMH.

28. Pa3paboTka aBTOMaTU3UPOBAHHOW CUCTEMBI YIIPABIICHHS JIMHUCH
rpaHyJIHpPOBaHUS KOMOUKOPMOB.

29. Pa3paboTka aBTOMaTU3UPOBAHHOW CHCTEMBI YIIPaBJICHUSI JIMHUCH
ouncTku U cymku 3epHa K3C-2011 nexa KopMOIpUTOTOBIEHUS.

30. Pa3zpaboTka aBTOMaTH3WPOBAHHONW CHCTEMBI YIIPABIICHHS CYIIHIBHBIM
komruiekcom ABM-1.5.

31. PaspaboTka aBTOMATH3UPOBAHHOW CHUCTEMBI YIIPABICHUS
TE€XHOJIOTMYECKOW TuHuer kopmonpurotoBienuss KOPK15.

32. Pa3paboTka aBTOMATH3UPOBAHHOW CUCTEMBI yIIPaBICHUS
WH)XCHEPHBIMU CUCTEMaMHU OJIOUHBIX TEIUIHUII.

33. PazpaboTka aBTOMATH3WPOBAHHOW CHCTEMBI yIIPABICHUS 1I€Xa
nepepaboTKU OTXO0JI0B MTUIIEBOAYECKOTO MTPOU3BOCTBA.

34. Pa3paboTka aBTOMATH3UPOBAHHOW CHCTEMBI YIIPABICHUS JTUHUN
npeapeanu3alliOHHON OArOTOBKH OBOIIEXPAHUIIHUINA.

35. PaspaboTka aBTOMATH3UPOBAHHOW CHCTEMBI yIIPABICHUS TUHUECH
00pabOTKHU U 3arpy3Ky Ha XpaHEHHE OBOUICH.

36. PaspaboTka aBTOMATH3WPOBAHHOW CHCTEMBI YIIPABICHUS CTaHIIACH
YMSITYCHUS TPYHTOBBIX BOJI.
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37. Pa3paboTka aBTOMaTHU3UPOBAHHOW CUCTEMBI YIIPABIECHUS JTUHUEN
MpeABaAPUTEIBLHON OUNCTKU CEMSIH TPaB.

38. Pa3paboTka aBTOMaTHU3MPOBAHHOW CUCTEMBI yIIpaBIEHUs 0JI0YHO-
MOJAYJIBHOT'O TEIIOBOTO IyHKTA.

39. PazpaboTka aBTOMaTU3MPOBAHHOM CUCTEMBI YIIPABICHUS LIEXOM
BBIPAIIMBAHKS PHIOBI B YCIIOBUSX 3aMKHYTOTO BOJIOCHAOKCHHSI.

40. Pa3paboTka aBTOMaTHU3MPOBAHHOMN CHCTEMBbI YIPABICHUS
OETOHOCMECUTENBHBIM LIEXOM.

41. Pa3paboTka aBTOMAaTU3UPOBAHHOW CUCTEMBI yIIPaBICHUS
TEIUIOHAHOCHOW CTaHIIUU.

42. Pa3paboTka aBTOMaTU3UPOBAHHOUW CUCTEMBI yIIPaBICHUS
xJie0ornexkapHen Maoi MOIITHOCTH.

43. Pa3paboTka aBTOMaTU3MPOBAHHOM CHCTEMBI YIPABIICHUS LIeXa
KOHCEPBUPOBAHUS OBOIIEH.

44, Pa3paboTKa aBTOMAaTU3UPOBAHHOW CUCTEMBI yIIPABJICHUS IPUTOYHOM
BEHTUJISIIIHEN.

45. Pa3paboTka aBTOMaTU3WPOBAHHOM CHCTEMBI YIIPABIICHUS PE3EPBHOMN
JTIA3EJIbHOM AJIEKTPOCTAHIUEH.

46. Pa3paboTka aBTOMaTHU3WPOBAHHOUW CHCTEMBI YIIPABICHUS KaMEPhI
00pabOTKHU OETOHHBIX M3/ETUH.

47. Pa3paboTka aBTOMaTU3WPOBAHHOM CHCTEMBI YIIPABICHUS HACOCHOM
CTaHIMEH X0JI0J0CHA0KEHUSI BUH3ABO/IA.

48. Pa3paboTka aBTOMaTHU3MPOBAHHOM CUCTEMBI KOHTPOJISI TEMIIEPATYPHI
€MKOCTHOTO TIapKa BUH3aBO/Ia.

49, Pa3paboTka aBTOMATH3UPOBAHHOM CHCTEMBI YIIPABJICHUS JTUHUEH
nepepaboTku 1 GacoBKHU pHca.

50. Pa3zpaborka aBTOMAaTH3MPOBAHHOM CHCTEMBI YIIPABICHUS I1eXa
peKTU(UKAIINN TTUIIIEBOTO CITUPTA.

[lo wu3ydeHHIO Kypca JAaHHOW JUCLUMIUIMHBI CTYJIEHTHl BBIIOJIHSAIOT
KypCOBOM MpoekT. TeMa KypcoBOTO mpoekTa: «Pa3paboTka aBTOMaTU3MPOBAHHON
CUCTEMBI YIPABJICHHS TEXHOJIOTHYECKUM Ipoiieccom». Llenbro paboThl sBisieTcs
3aKpeIUieHue 3HaHUW MO0 NMPUHUUIIAM MOCTPOEHUS aBTOMATU3UPOBAHHBIX CHCTEM
yopaBieHus Ha 0a3e MpOrpaMMHUPYEMbIX JIOTUYECKHX KOHTPOJUIEPOB, a TaKXKe
MOJIyYEHUsI HABBIKOB pa3pabOTKM MPOEKTHOM JOKYMEHTAIMM aBTOMAaTH3alluu
TE€XHOJIOTUYECKHUX MPOIIECCOB.

O6bem kypcoBro mpoekta cocrtaBisier 20- 30 crpanunr ¢opmara A4.
['paduaeckas gacte KypcoBoOil pabOTHI pa3meniaeTcs Ha 3 muctax ¢popmara A3.

KypcoBas pabotra COCTOMT U3 MOSICHUTEIBLHOW 3alMCKH M TpadHuuecKon
YacTH, KOTOPbIE MNPEACTABISIOTCS CTYIAEHTOM B ()OpME OTYETHOTO JAOKYMEHTA.
3amanne Briovaer B ceOs 50 BapuaHTOB, HamOoJiee YacTO BCTPEUAIOIIMXCS B
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CEJIbCKOM XO3SIMCTBE TEXHOJIOTMYECKHX JIWHHUHA, YTO IO3BOJISIET OXBAaTHUTH BCE
ocobennoct TII B ceIpbCKOM XO3SIMCTBE.
B coctaB kypcoBoit pabOThI BXOIUT:

- BBEJICHHC;

- OIIMCAHHUEC TCXHOJIOrHYCCKOT' O IIpo1ecca,

- pacuer W
aBTOMATH3AIINY;

BBIOOp  KOMIUIEKCa

TCXHUYCCKUX CpCACTB CHCTCMBbI

- pacyeT HaJeKHOCTH KOMILIEKCA TEXHUYECKUX CPEJICTB,;
- pa3paboTKa IporpamMMBbl YIIPaBICHUS.

['padpuueckas yacTh BKIIOYAET B CEOS:

- CXEMY TEXHOJIOTUYECKAS;

- CXEMY aBTOMATH3aLUH

- IPUHLIMIHUATIBHYIO dJIEKTPUUECKYIO CXEMY.

HpI/I BBITIOJTHCHU U KprOBOﬁ pa6OTBI HCIIOJIB3YCTCA OCHOBHAA U JOIIOJITHHUTCIIbHAA

JUTEepaTypa.

Coneprxkanue srana

dopmupyembie komneTeHuu (cornacHo PTIJI)

1. BBegenue

IIK- 2 CniocoGeH ocy1IecTBIATh MPON3BOICTBEHHBIN
KOHTPOJIb apamMeTpoB TEXHOJIOTHUECKUX
IPOIIECCOB, KadyecTBa MPOAYKIHUU M BBIMOJIHEHHBIX
paboT mpu  MOHTaxe, HaJIAAKe, SKCIUTyaTalluH
HHEPTeTUYECKOTO u AIIEKTPOTEXHUIECKOTO
o0OpyIOBaHUS,  MallMH HW  YCTaHOBOK B
CeNIbCKOXO035IICTBEHHOM ITPOM3BOICTBE

2. ormucanue | [IK- 4 CnocobeH yyacTBOBaTh B IMPOCKTUPOBAHUU
TEXHOJOTUYECKOTO CUCTEM  DJEeKTpUPUKaUM U  aBTOMATHU3AIUU
00opy10BaHUS U | TEXHOJIOTHYECKUX  IPOIIECCOB u 00BEKTOB
COCTaBIICHHE TabuIl | KHPPACTPYKTYPhI CETBCKOXO3SIICTBEHHBIX
CHUTHAJIOB MpEANPUATUI
3. Pacuer wu  BeIOOp | IIK- 2 CriocoOeH oCymIecTBIATh MPOU3BOICTBEHHBIN
natunkoB ALIIT u AT KOHTPOJb I1apaMeTpoB TEXHOJIOTUYECKUX
MPOIIECCOB, KAayeCTBAa MPOAYKIIMU M BBIMOTHEHHBIX
paboT mpu  MOHTaXe, HaJaAKe, OHKCIUTyaTaluu
HYHEPTEeTHYECKOTO u ANEKTPOTEXHUYECKOTO
o0opynoBaHWs,  MalMH W  YCTAaHOBOK B

CEJIbCKOXO03MCTBEHHOM MPOU3BOCTBE
IIK- 4 CnocoOeH y4acTBOBaTh B MPOCKTUPOBAHUU

CUCTEM  JJeKTpuuKamuu W  aBTOMATH3AIUU
TEXHOJIOTUYECKUX  MPOIIECCOB u 00BEKTOB
UH(paCTPyKTYpHI CEJIbCKOXO03SIICTBEHHBIX
MPEINPUSITUN
4. paspaborka  cxemsl | [IK- 2 Coco6eH oCcymecTBIATh MPONU3BOICTBEHHBIN
aBTOMAaTH3all1U, KOHTPOJIb napaMeTpoB TEXHOJIOTUYECKHUX
MPUHIUNHATBHBIX MPOIIECCOB, KauyeCTBA MPOJAYKIHMH M BBIMOJHEHHBIX
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ANEKTPUUECKUX U | pabOT mpU  MOHTaXe, HaJlaJgKe, 3KCIUlyaTaluu
CTPYKTYPHBIX CXEM SHEPreTUYECKOro U AIIEKTPOTEXHUYECKOTO
o0opyloBaHusl,  MallUH U  YCTAaHOBOK B
CEeNbCKOX034MCTBEHHOM MPOU3BOJICTBE

IIK- 4 CrnocoOeH y4yacTBOBaTh B MPOEKTUPOBAHUU
CUCTEM  DJIEKTpU(PHUKALUM U aBTOMATHU3ALUU
TEXHOJOTMYECKUX  MpPOLECCOB U OOBEKTOB

UHPPACTPYKTYPHI CEJIBCKOXO03SIICTBEHHBIX
IIPEAIIPUITUI
5. Pa3pabotka | [IK- 2 CiocobeH ocylecTBIsITh MPOU3BOICTBEHHBIN
IPOrpaMMHOIO KOHTPOJIb napameTpoB TEXHOJOTUYECKUX
o0OecrieyeHuss MW  pacyeT | IpoLEecCoB, KayecTBa MPOAYKIUU M BBINOJIHEHHBIX
HajJiexxkHocT ACY paboT mpu  MOHTaXe, HalajgKe, OHKCIUTyaTalluu
SHEPreTUYECKOro u AIEKTPOTEXHUYECKOTO
o0opyaoBaHUs,  MallMH ¥  YCTAaHOBOK B

CEJIbCKOXO031CTBEHHOM MPOU3BOICTBE
IIK- 4 CnocoOeH y4yacTBOBaTh B MPOEKTUPOBAHUU
CUCTEM  DJIeKTpU(PUKALMM U aBTOMATHU3ALUU

TEXHOJIOTUYECKUX POIECCOB " 00BEKTOB
UHQGPACTPYKTYPHI CEJIbCKOXO03SIICTBEHHBIX
MPEANPUATUI

7.4  MeTtoanyeckue MaTepHasbl, ONpeAeJsIONIAEe  NPOUEAYPbI
OLlCHUBAHUS 3HAHWI, YMEHHH, HABBIKOB XAPAKTEPU3YIOIIHX ITAINbBI
¢dopmupoBaHus KOMIETCHIUM

KoHTponb OCBOGHHS AUCHUIUIMHBI ~«ABTOMATU3MPOBAHHBIC CHUCTEMBI
yIpaBlieHHusa U poOOTOTeXHUKa» MpoBoauTcsa B cooTBeTcTBUU ¢ [Im Kyol'AY 2.5.1
«Texymuii KOHTPOJIb YCIEBAEMOCTH M MPOMEKYTOUHASI aTTECTAIUsI CTYJIECHTOBY.
Texymuit KOHTPOJb MO JUCHUIUIUHE TO3BOJISIET OLEHUTH CTETEHb BOCTIPUSITHUS
y4eOHOr0 Martepuaia W TPOBOAMUTCS [JIi OLEHKUA pe3ylbTaTOB HW3yUYCHHS
pa3aenoB/TeM IUCHUIUIMHBL.  TeKymuil KOHTPOJIb TPOBOIUTCS KaK KOHTPOJIb
TEeMaTU4YeCKU (10 WTOraM W3YyYEeHUS OMNpPEACICHHBIX TEM JUCIUIUIMHBI) U
pyOeXHBIN (KOHTPOJIb OMPENIETICHHOTO pa3/iefia WM HeCKOJbKUX Pa3/esioB, epe
TEM, KaK MPUCTYNUTh K U3YUCHUIO OUEePETHON YacTh yueOHOTro MaTepuana).

Pedepar. Kpurepusimu oreHku pedepara SBISIOTCSI: HOBU3HA TEKCTA,
000CHOBAaHHOCTh BBIOOpPA HCTOYHUKOB JIUTEPATYpPHl, CTENEHb PACKPBITHUS
CYIIIHOCTHU BOTIPOCa, COOIIOIeHNUS TpeOOoBaHU K 0(hOPMIICHUIO.

OuneHka «OTJHYHO» — BBINOJIHEHBl BC€ TpeOOBaHUS K HAMHUCAHUIO
pedeparta: oOo3HaueHAa mpoOiaeMa W 00OCHOBAaHA €€ aKTyaldbHOCTH, CHACIaH
aHallM3 pa3JIMYHBIX TOYEK 3PEHHUs Ha paccMaTpUBaeMyl0 MpoOJieMy U JIOTUYHO
M3JI0’)K€Ha COOCTBEHHAasi MO3UIMUS; CHOPMYIUPOBAHBI BBIBOJBI, TEMa PACKPHITA
MOJTHOCThIO, BBIAEP)KAH O00BEM; COOMIOJIEHBI TPEOOBAHUS K BHEIIHEMY
0hOpMIICHHIO.

OueHka «X0pouo» — OCHOBHbIE TpeOOBaHUsI K peepaTy BbINOJIHEHBI, HO
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Ipyd HTOM JOMYLIEHbl HEAOYETH. B YacTHOCTHM, HMEIOTCS HETOYHOCTU B
U3JI0)KEHUM MaTepuana; OTCYTCTBYET JIOTMUYECKasl II0CIE€N0BATEIbHOCTh B
CYXJICHHSIX; HE BblIepKaH 00bEM pedepaTa; UMEIOTCS YIYILEHUS B 0OPMIICHUH.

OueHka  «yJOBJIETBOPUTEJBHO» —  HUMEIOTCS  CYIIECTBEHHbIE
OTCTYIUIEHHsI OT TpeboBaHUM K pedepupoBanuio. B yacTHOCTH: Tema OcCBelleHa
JUIIb YaCTUYHO; JONYIIEHBbl (pakTHUuecKkue OIHMOKM B COAEpKaHUU pedepara;
OTCYTCTBYIOT BBIBOJIbI.

OueHka «HeyJI0BJIeTBOPHUTEJbHO» — Tema pedepaTa HE pacKpbITa,
OoOHapyXMBaeTCsl CYIIECTBEHHOE HEMOHMMaHHE MpoOsemMbl wiu pedepar He
IIPE/ICTABIIEH BOBCE.

Kpurtepuu oneHku jadopaTopHbIX padoT

Onenka «5» (OTJIMYHO): BBINOJIHEHBI BCE 3a/aHMsl JabopaTopHOM padoThl,
CTYJIEHT YE€TKO U 0€3 OIIMOOK OTBETHJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI.

Onenka «4» (XOpolo): BBIMOJIHEHBI BCE 3aJaHUs J1abOpaTOpHOH paboThI,
CTYZIEHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEUYaHUSAMMU.

Ounenka «3» (YI0OBJIETBOPUTEIHHO: BBIMOIHEHBI BCE 3a/1aHUsI JTA0OPATOPHOI
paboThl C 3aMEUYaHUSIMU, CTYJEHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOIPOCHI C
3aMEYaHUsAMHU.

Ounenka «2» (HE 3a4TE€HO): CTYIEHT HE BBIIOJIHUI WM BBITOJIHUI
HENPaBUIBHO 3aJjaHusl Ja0OpaTOpHOIl pabOThI; CTYAEHT OTBETUJ Ha KOHTPOJIbHBIE
BOIIPOCHI C OIIMOKAMM WUJIM HE OTBETUJI HA KOHTPOJIbHBIE BOIIPOCHI

KpuTepun oumeHKM Ha TeCTHPOBAHUM. J|0 TECTUPOBAHUS OIYCKAIOTCA
CTYJI€HTBI, KOTOPhIE HE UMEIOT 3aJI0JDKeHHOCTeN. TecTupoBaHue MPOU3BOJIUTCS B
ayguropuu 107 xadenpbl « DIEKTPUUSCKUX MAIIUH M 3JICKTPOIPHUBOAA», KOTOpas
OCHaIllcHa KoMmmbloTepaMu. Ha kadenpe cosmana 0a3a maHHBIX ¢ TecTtamu. Ilo
TUIY, TIpeJjaraéMple CTYJICHTaM TECThI SBJISIOTCS T€CTaMH C OJHUM ITPaBUJIbHBIM
oTBEeTOM. Bpems, 0TBOAMMOE Ha HaMCaHUE TECTa, HE JOJDKHO ObITh MeHbIIe 30
MHHYT JUISL TECTOB, cocTosmuX U3 20 TeCTOBBIX 3aaHuii 1 60 MUH. I TECTOB U3
40 TecTOBBIX 3aJJTaHUN HATUCAHUS TECTA.

OueHka «OTJMYHO» BBICTABIISETCS MPU YCJIOBUU MPABUILHOIO OTBETA
CTyZI€HTa HE MEHee 4yeM Ha 85 % TeCTOBBIX 3aJlaHUM.

OuneHka «XOpomIo» BBHICTABISETCS IPU YCJIOBUHU IPABUIBHOIO OTBETA
cTyZeHTa He MeHee yeM Ha 70 % TeCTOBBIX 3aJJaHUi.

OneHka «yJA0BJETBOPUTEIbHO0» BHICTABISIETCS MPHU YCIOBUU MPABHUILHOTO
OTBETa CTy/IcHTa He MeHee yeM Ha 51 %.

OrneHKa «HEYOBICTBOPUTEIBHOY» BBICTABIISICTCS IPU YCIOBUH MTPABUIIBHOTO
oTBeTa cTyaeHTa MeHee yeM Ha S0 % TeCTOBBIX 3a1aHU.

KpuTtepun oieHKH Ha 3K3aMeHe.

OneHKa «OTJUYHO» BBICTABIACTCS OOydYaroleMycs, KOTOpbIH oOJsiagaeT
BCECTOPOHHHUMHM, CHUCTEMATH3UPOBAHHBIMU M TIIYOOKMMH 3HAaHMSIMU MaTepuala
y4eOHOM MporpaMMbl, YMEET CBOOOJHO BBIMIOJHATH 3aJaHUs, MPETyCMOTPECHHBIC
y4eOHOM TpOrpaMMoOi, YCBOWJI OCHOBHYIO W O3HAKOMMJICS C JOTOJHUTEIBHOU
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JUTEepaTypo, PEKOMEHIOBaHHOK y4yeOHON mporpamMmmon. Kak mpaBuio, oleHka
«OTJIUYHOY» BBICTABISETCS OOyYarOUIEMYCs YCBOMBIIEMY B3aUMOCBS3b OCHOBHBIX
MOJOXKCHUM W TOHATHH JUCHUIUIMHBI B HMX 3HAYEHUHM [JIs1 IPHOOpETaeMoi
CIEUUAIBHOCTH, TPOSBUBIIEMY TBOPUYECKHME CIOCOOHOCTH B IOHHUMAaHUH,
W3JI0KEHUU 51 HCIIOJIb30BAaHUU y4eOHOro Marepuana, IIPABUIBHO
00OCHOBBIBAIOIIIEMY TMPHUHSATBHIE PEIICHUS, BIAJCIOMIEMY Pa3HOCTOPOHHUMU
HaBBIKAMH 1 MPUEMaMH BBITIOJHEHHS MMPAKTUUECKUX PadoT.

OueHka «XOpoIIO» BBICTABISACTCS OOy4arIieMycsi, OOHApPYKUBIIEMY
MOJIHOE€ 3HAHWE Marepuajia y4eOHOW MPOTrpaMMbl, YCIEHIHO BBIMOJHSIONIEMY
pPEeAyCMOTPEHHbIE YYEOHOM MporpaMMol 3aJaHusi, YCBOMBIIEMY MaTepual
OCHOBHOU JUTEpaTypbl, pEKOMEHIOBAaHHON yueOHO# mporpammoii. Kak mpasuro,
OLICHKA «XOpOLIO» BBICTABJISICTCS oOyyaromemycs, MOKa3aBIIEMY
CUCTEMATH3WPOBAHHBIA XapakTep 3HAHUM 1O JUCIUIUIMHE, CIOCOOHOMY K
CaMOCTOSITEJIbHOMY TIOMOJIHEHUIO 3HAHUW B XOJE€ JalibHeWIIel yuyeOHOU u
npodecCHoHaIbHON JEATeTbHOCTH, MPABUJIBHO MPUMEHSIONIEMY TEOPETUUYECKUE
MOJIOKEHUSI TIPU PELUIEHUM MPAKTUYECKUX BOIMPOCOB M 3a/a4, BIAJCIOLIEMY
HEOOXOIMMBIMU HaBBIKAMH M TIPUEMAMU BBITIOJIHEHUS TPAKTHYCCKUX PadOT.

OueHka «ya0BJETBOPUTEJIBLHO» BBICTABISETCA O0YyUYaIOIMIEMyCs, KOTOPBII
MoKaszaJl 3HAaHWE OCHOBHOTO Marepuajiia ydeOHOW mporpamMMbl B 00ObeMme,
JIOCTAaTOYHOM M HEOOXOJUMBIM JJIsl JajdbHEWIel yueObl U MpencTosieid padboThl
[0 CIHEIUAIBHOCTH, CIPABUJICS C BBIIOJHEHUEM 3aJaHUM, IPEIYCMOTPEHHBIX
ydeOHON mporpaMmoli, 3HaKOM C OCHOBHOM JHUTEpaTypoil, pEeKOMEHIOBaHHOM
yueOHOM  mporpammoi. Kak  mpaBUlio, OICHKA  «YJOBJICTBOPUTEIHHOY
BBICTABIIICTCS OOydYaromEeMycs, JOMYCTHBIIIEMY TIOTPEITHOCTH B OTBETaX Ha
DK3aMEHE WJIM BBITIOJIHCHUN HK3aMEHAIIMOHHBIX 3aJlaHui, HO O0JaJaroleMy
HEOOXOAUMBIMU 3HAHHMSAMHU TI0JI PYKOBOJCTBOM TNIPEToOjaBaTes IJIsd yCTPAaHCHUS
3TUX TIOTPEUIHOCTEN, HAPYLIAOIIEMY IOCJIEAOBATEIBHOCTh B  HW3JI0KECHUU
y4eOHOr0 MaTepuajga ¥ UCIBITHIBAIOIIEMY 3aTPyJHCHHUS TP BBITIOJTHEHUU
PaKTUYECKUX pabdoT.

OueHka «HEYJIOBJIETBOPUTEJIbHO» BBICTABISIETCS OOydJaromeMycs, He
3HAIONIEMY OCHOBHOW YacTW MaTepuajia ydeOHOH MpoTrpaMMBbl, JIOMYCKAOIEMY
MPUHIIAIHAIBHBIE OIMIMOKA B  BBITIOJHCHUH  IPEIYCMOTPEHHBIX  ydeOHOM
MIPOTrpaMMOM 3aJIJaHU, HEYBEPEHHO ¢ OOJIBITUMH 3aTPYTHCHUSAMHU BBITOJHSIOMIEMY
npakTuueckue paboTel. Kak mpaBuiio, OIEHKa «HEYJOBJICTBOPUTEIHHO»
BBICTABIISIETCS] O0YYaIOIMIEMYCsl, KOTOPbI HE MOXKET MPOJIOJDKUTH 00YYeHUE WIH
MPUCTYHUTH K JIESITEIIBHOCTH MO CINEUHUATBHOCTA IO OKOHYaHUU YHUBEpCcUTETa 0e3
JOTIOJTHUTEIIBHBIX 3aHATUHI 110 COOTBETCTBYIOLIEH TUCHUIUIMHE.

KpuTtepuu oneHKH KypcoBOIr0 NMpPOeKTa

Ouenka «5» (OTIMYHO): BO BBEICHWM MPUBOAUTCS 00OCHOBAaHWE BBHIOOpA
KOHKPETHOW TEeMbI, MOJTHOCTBIO PACKpbITA aKTYaJbHOCTh €€ B HAy4HOU OTpaciu,
YETKO OMpeeeHbl IPAaMOTHO MOCTAaBIEHbI 3aJayd U 1eJb KypCOBOW pPaOOTHI.
OcHoOBHasi 4yacTh pabOTHl JIEMOHCTPUPYET OOJIBIIOE KOJUYECTBO MPOYUTAHHBIX
aBTOPOM TEXHUYECKOM JIMTEpATyphl. B HeM comepkarcsi OCHOBHBIE TEPMUHBI
aJIeKBaTHO  MCIOJIb30BaHbl.  KpuUTHMYECKM  MOpPOYUTAHBl  UCTOYHUKHU:  BCS
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HeoOxoanmasi ~ WH(OpMAaIusl  MPOAHATU3WPOBAaHA, BBIWICHEHA, JIOTMYECKU
CTpyKTypupoBaHa. [IpUCyTCTBYIOT BBIBOABI M TpaMOTHble 0000meHus. B
3aKJIFOUYEHUH CHIeTIaHbl JOTUYHBIE BBIBOJBI, @ COOCTBEHHOE OTHOIICHUE BBIPAKEHO
YETKO.

Onenka «4» (XOpoIIo): BBEACHUH COJCPKUT HEKOTOPYIO HEUYETKOCTh
dbopmynupoBok. B ocHOBHOW €€ uYacTu HE Bcerja MPOBOAUTCS KPUTHUYECKUIA
aHaln3, OTCYTCTBYET aBTOPCKOE OTHOIICHHWE K U3ydeHHOMY Marepuainy. B
3aKJIIOYEHUN  HEaJeKBaTHO  HCIIOJIb30BaHA  TEPMUHOJIOTHA,  HaOIIOJAroTCs
HE3HAYUTEIbHbIE OIIMOKM B CTHUJE, MHOTHE IIUTaThl TPaMOTHO OQOPMIICHBI.
JlomyIlieHbl HE3HAYUTENbHbIE HETOYHOCTH B odopmiieHnn Oubnmorpadumu,
IIPUIIOKEHUM.

Ounenka «3» (yZOBIETBOPUTEILHO: BBEIACHHE COJIEPXKUT JIUIIH TOMBITKY
00OCHOBaHUS BhIOOpa TEMBl W  aKTyallbHOCTH, OTCYTCTBYIOT  YETKHE
dopmynupoBku. PacmipiBuaTo ompeneneHsl 3amaun U uenn. OCHOBHOE
COJIep)KaHUEe — TMepecKa3 UyKUX WJCH, HapylleHa JIOTUKA H3JI0XKCHHS, aBTOP
TIOTIBITAJICS. CPOPMYITUPOBATH BHIBOJIBI. B 3aKiIfoueHUH aBTOp TOMBITAJCS CAETIaTh
0000111eHHsI, COOCTBEHHOT'O OTHOIICHUS K padoTe MpaKkTUYeCKH He MposiBui. B
NPUJIOKEHUHN JIONMYIIEHO HECKOJNbKO TpyObix ommbok. He BbyaepkaH cTHUIb
TpeOyeMoro akageMHUYeCKOro THChbMa IO TMPOEKTY B IIEJIOM, YacTO HEBEPHO
YIOTPEONSIFOTCSl  HAaydHbIE TEPMHHBI, CCBUIKH  OQOPMIICHBI  HETPaMOTHO,
Ha0JII01aeTCs TIIaruar.

Ounenka «2» (He 3a4TeHO): BBEICHUE HE CONECPKUT 00OCHOBAHUS TEMBI, HET
aktyanuszainuu TeMbl. He o003HaueHs! u 1enu, 3aaaun npoekra. CKymnoe OCHOBHOE
collepKaHNe YKa3blBa€T HA HEJOCTATOYHOE YHWCIO MPOYUTAHHOM TEXHUYECKOU
TUTEpaTyphl. BHYTpeHHssI JIOTMKa BCEro M3JIOKEHUS Tpoekra ciabas. Her
KPUTHYECKOTO OCMBICIICHUSI MPOYUTAHHOTO, KaK M COOCTBEHHOro MHeHus. Her
0000111eHMIA, BEIBOJIOB. 3aKIIOYCHHE TAKOBBIM HE siBNIsieTcs. B HEM He mpuBeneHsbI
rpaMOTHBIE BBIBOJBL. [Ipmnoxenust 1100 BoBce HET, MO0 OHO HemocTaTouyHo. 1o
opopmiIeHUIO HAOIIOAAeTCs psAx  HEAOYETOB: HE COOJIIOJCHBI OCHOBHBIC
tpeboBanusa ['OCT, a 6ubnuorpadus ¢ MPUIOKEHUSIMH COAEP>KAT MHOTO OIIUOOK.

8 IlepeyeHb OCHOBHOM M JIOMOJTHUTEILHOM JUTEPATYPbI

OcHoBHas yyeOHas1 IUTEpaTypa

®enopos, FO.H. Tlopsanok cozmanus, monepHuzanuu u conpoBoxaeHus ACYTII
[OnexTponHbIit pecypce] : . — DnexTpoH. naH. — Bonorna : "Undpa-Unxenepus",
2011. — 576 C. — Pexum JIOCTyTa;:
http://e.lanbook.com/books/element.php?pll_id=65089

®enopoB, HO.H. CnpaBounuk wunxkeHepa no ACYTIL: npoektupoBanue u
pa3palboTKa. DJEKTpOHHasi BepcUsl [DNEKTPOHHBIA pecypc| : CHpaBOYHUK. —
OnextpoH. nadH. — Bomnornaa : "Uudpa-Umxenepusa", 2015. — 928 c. — Pexum
noctyna: http://e.lanbook.com/books/element.php?pll id=65111

Huxonaenko C.A. ABTOMaTHM3alMs TEXHOJOTHUYECKUX TIPOIECCOB: Yy4ueOHOE
nocooue / C.A. Huxonaenko, J.C. Hokyp, H.Il. Xapuenko, A.Il. Bonomun. —
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Kpacuomap: KyOI'AY, 2016. — 218 c¢. — Pexum gocryna:
https://edu.kubsau.ru/file.php/124/Uchebnoe_posobie ATP_2016.pdf. —
Oo6pa3oBatenbHbiil noptan Kyol'AY.

Huxomaenko C.A. ABTOoMaTu3alusi TEXHOJOTHUYECKUX TMPOIECCOB: ydeOHOE
nocobue / C.A. Hukonaenko, J[.C. I{oxyp. — Kpacuonap: Ky6I'AY, 2017. —-109 c.
— Pexum goctyma:  https://edu.kubsau.ru/file.php/124/ATP_2017_g-ilovepdf-
compressed_1 .pdf. — O6pa3oBarenbhbIii mopran Kyol'AY.

JonoHuTeIbHASA y4eOHAs JUTEepaTypa

Ocpkun C.B., Junea B.A. JIabopaTtopHblii MpakTUKyM MO aBTOMAaTU3UPOBAHHBIM
cucTeMaMm ympamieHus: TexHonorundeckumu mporeccamu. / C.B. Ocbkun, B.A.
Hunera.- Yueon. nocodue. Ky6.I'AY, Kpacuogap, 2012, 56 c.

Ocbkun  C.B., CrpuwxkoB W.I. Meroauueckue ykazaHus K KypCOBOMY
MPOEKTUPOBAHUIO o ABTOMATU3UPOBAHHBIM cUcTeMaM yIpaBJICHUS
texHonoruueckumu mnporeccamu./ C.B. Ocpkun, W.I. Crpuxko.: VYuelOH.
nocobue. Ky6.I'AY, Kpacnonap, 2012, 56 c.

Cxuptnamze A.I. A. ABToMaruzaluMs TEXHOJOTMYECKHX IIPOLIECCOB U
IPOU3BOJICTB [DNEKTPOHHBIN pecypc]: yueonuk/ Cxuptiaaze A.I'., denoros A.B.,
XomueHko B.I'— DOnexkTpoH. TekcToBhle maHHble.— CapatoB: By3oBckoe
oOpasoBaHue, 2015.— 459 cC— Pexum JOCTYyTIA:
http://www.iprbookshop.ru/37830.— DBC «IPRbooks»

O Ilepeyenn pecypcoB MHPOPMAIIMOHHO-TEJIEKOMMYHHUKAIIMOH-
Hoil ceTn «UHTEpPHET»

DJIEKTPOHHO-0HOJIMOTEeYHbIE CUCTEMbI OM0IMOTEKH, HCIIOJb3yeMble B
Kyb6anckom I'AY um. I.T. TPYBUJINHA

Ne|  HammenoBanue pecypca TemaTtuka YpoBeHb JOCTyIA
1 | U3narenbctBO «JlaHb)» Berepunapus HNHuTepHeT nocrym
CenbCK. X03-BO
Texnonorus
XpaHEeHUs U
nepepadoTKu
MUIEBBIX
IIPOAYKTOB
2 | IPRbook YuuepcanpHas | aTEpHET Moctyn
3 | ObpazoBaTenbHbII TOPTAT YuusepcanbHas | Jloctyn c IIK yHuBepcurera
Ky6I'AY

ITepeuens HTEPHET CANTOB:
https://owen.ru/

. https://insat.ru/products/?category=9

http://www.tracepartsonline.net/
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10 MeToguyeckue yKazaHusl JJisl 00yYAOUIUXCS M0 OCBOEHHMIO
AUCHMILTAHBI

1. Huxomaenko C.A. ABTOMaTH3aIUsi TEXHOJOTMYECKUX IPOIECCOB: y4eOHOE
nocobue / C.A. Hukonaenxo, [.C. Lokyp, J.Il. Xapuenko, A.Il. Bomomun. —
Kpacnonmap: Ky6I'AY, 2016. - 218 ¢. — Pexum pocryna:
https://edu.kubsau.ru/file.php/124/Uchebnoe_posobie_ ATP_2016.pdf. —
Oo6pazoBatenbubiil noptan Kyol'AY.

2. Hukonaenko C.A. ABToMaruzaius TEXHOJOTUYECKHX TPOIIECCOB: yueOHOe
nocobue / C.A. Hukonaenko, JI.C. Hokyp. — Kpacnonap: Ky6I'AY, 2017. —
109 c¢. — Pexum nocryma: https://edu.kubsau.ru/file.php/124/ATP_2017 g-
ilovepdf-compressed 1 .pdf. — O6pazoBarenbhbiii moptan Kyol'AY.

11. Ilepeyenb HHGPOPMALUOHHBIX TEXHOJOITMH, UCIOJIb3YEMBbIX
MPH OCYHIECTBJICHHMH 00pPa30BaTEJbHOI0 NMPOLEcca MO0 AUCHUIUINHE
(MoayJI0), BKJIKYAS IMEpPeYeHb IMPOrPaMMHOI0 o0ecredyeHus: H

HH(POPMAUOHHO-CIIPABOYHBIX CHCTEM

NudopmarimonHple TEXHOJOTUH, HCIHOJIb3yeMble TIPU  OCYIIECTBICHUU
oOpa3oBaTeIpHOrO  Tpolecca IO  JUCHUILIMHE  MO3BOJSIOT:  00ECrevYuTh
B3aMMO/JICHCTBHE MEXKY YYaCTHUKaMHU 00pa30BaTEIBLHOTO MpoIlecca, B TOM YHUCIIE
CUHXpOHHOE€ ¥ (WJIM) AaCHHXPOHHOE B3aUMOJIEMCTBUE IOCPEICTBOM CETH
"UntepHer";pukcupoBaTh X0J 00pa3oBaTENBHOrO IIpoIecca, pe3yIbTaToB
NPOMEXYTOYHOM aTTecTallid MO0 JUCHHUIUIMHE U Pe3yJbTaTOB OCBOCHHS
o0pa3oBaTeIbHOM MPOTrpaMMBbl; OPTraHU30BaTh MPOIECC OO0pa3oBaHUS MyTEM
BU3yaJdM3allud  W3ydyaeMod  MHGOpMAIIMM  TOCPEACTBOM  HCIIOIB30BAHUS
Ipe3eHTAMi, y4eOHbIX (PUIBMOB; KOHTPOJHMPOBATH pPE3yJIbTaThl OOyUCHHS Ha
OCHOBE KOMITHIOTEPHOTO TECTUPOBAHU.

[lepeyens nuuensnonnoro 1O

No | HaumeHnoBaHnue Kpatkoe onrcanue

1 | Microsoft Windows OmnepalnnoHHas cucTeMa

2 | Microsoft Office (BkmrouaeTWord, Excel, | ITakeT opucHbIX mpumoxeHui
PowerPoint)

[TpumepHbIi iepedeHb cBOOOAHO pacnpocTpansemoro 10

Ne | HanmenoBanue Kpatkoe onncanue

1 | Cpena nporpammupoBanus | https://owen.ru/product/codesys
CoDeSyS Bepcust 2.3 (PycudunupoBannas | V2
BepCHUs)

2 | Cpena nporpammupoBanus | https://owen.ru/product/codesys
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CoDeSyS Bepcust 3.5 (PycudpuuupoBannas | _V3

ry=1631

BEpCHS)

3 | OPC-ceprepnl UHCAT (Master SCADA) https://owen-prom.ru/katalog
/programmnoe-obespechenie-
ustroystva-svyazi/opc-
servery/opc-servery-insat-
masterscada/

4 | SCADA cucrema Master SCADA https://insat.ru/products/?catego

12 MaTepuajibHO-TEXHHYECKOE oOOecnevyeHue IJasi 00y4eHUs

o AMCIUIIJIMHE
HJIaHI/IpyeMI)IG IMMOMCIICHUS IJIA ITPOBEACHUS BCCX BUIOB yqe6H01‘/’I ACATCIIBHOCTH

Ne

HaumeHoBaHue
y4eOHBbIX
NpeMeToB,
KYPCOB,
AUCHHUIIINH
(Moay.Jieit),
NPAaKTUKH, HHBIX
BH/IOB y4eOHOI

HaumeHoBaHUe MOMeLEHU 1JIS1 IPOBeEACHUS
BCeX BU/IOB YUeOHOI JesiTeJIbHOCTH,
NMPeAyCMOTPEHHOH Y4eOHbIM IJIAHOM, B TOM
yuciie, NOMemeHui ISl CAaMOCTOSITeIbHOM
padoThI, ¢ yKa3aHUeM NepevHs OCHOBHOI0
000py10BaHUs, Y4eOHO-HATJISIAHBIX OCOOM I 1
HCIO0Jb3yeMOro NpOorpaMMHOro odecrnevyeHust

Anpec
(MecTOonoJI0KeHUE)
NOMeIleHHH 115
NpoBeeHNsI BCeX
BH/IOB Y4eOHOM
AesTeIbHOCTH,
NpeayCMOTPEHHOM
Y4eOHBbIM IUIAHOM ( B

HAesATeJIbHOCTH, ciaydae peaau3anuu
NpeaycMOTPEeHHbIX o0pa3oBaTeIbHbIX
Y4eOHbIM IJIAHOM NMPorpaMm B ceTeBOMH
o0pa3oBaTe/IbHOM dbopme

NPOrpaMmblI JAOTOJIHUTEILHO
yKa3bIBaeTcs
HaUMeHOBaHHe
OpraHu3aIuu, ¢
KOTOPOM 3aKJII0YeH
JA0T0BOP)
1. | ABromatusupoBa | ITomermenue Ne3 DJI, mocamounsix mect — 100; 350044,
HHEBIE CUCTEMBI womans — 129,5 m?; yueOHast ayAUTOPHS ISt Kpacnonapckuii
yIpaBJICHUS U pOBEJCHUS Y4eOHBIX 3aHATUH. Kpaii, r. Kpacnonap,
poOoTOTEXHUKA crenanu3upoBaHHas meOenb(yueOHas 10cKa, yi. um. Kanununa, 13
yueOHast meberb);
TEXHUYECKUE CPEJICTBA OOyUECHHsI, HAOOPHI
JEMOHCTPAIIHIOHHOTO 000PYIOBaHUS U y4EOHO-
HaTJISIHBIX TOCOOUi (HOYTOYK, IPOEKTOD,
JKpaH);
nporpammuoe obecrieuerne: Windows, Office.
2. | ABromatusupoBa | [lomemenue Ne208 DJI, nocagouHbIX MECT — 350044,
HHBIE CUCTEMBI 28; momaas — 70,4 M%; yueOHas ayAUTOpHUs] Kpacnomapckuii

yIpaBJICHUS U
poOOTOTEXHUKA

JUISL TIPOBE/ICHHST YI€OHBIX 3aHSATHH .
KOHIUIIMOHEp — | mT.;

nabopaTopHoe 060pyI0BaHNE
(o6opynoBanue nabopatoproe — 11 mr.;

Kpaii, r. Kpacnonap,
yi1. uM. Kannnuna, 13
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CTEH/I JJaDOPaTOPHBINA — 5 1IT.;);
crienanu3upoBanHas Meoenn(yaeOHas JocKa,
yueOHast meOernb);

TEXHUYECKUE CPEJICTBA 00yueHHsI, HAaOOPbI
JEMOHCTPAIIHOHHOTO 000PYIOBAHUS U y4eOHO-
HaTJISTHBIX OCOOUH (HOYTOYK, IPOCKTOP,
JKpaH);

nporpammuoe obecrieuerne: Windows, Office.

ABTOMAaTH3MpPOBA
HHBIC CUCTEMBI
YIPaBJICHUS U
pOOOTOTEXHUKA

ITomemenue Ne205 DJI, mocaloYHBIX MECT —
28; mnomaas — 87,3 M2; HoOMeIeHUE IS
CaMOCTOSITENIBHOM pabOThl 00YyJatOIIUXCSl.
TEXHUYECKUE CPEICTBA OOYICHUS

(npunTep — 1 wr.;

9KkpaH — 1 mrt.;

ceTeBoe obopyaoBanue — 1 mrt.;

KOMIIBIOTEP MEePCOHANBHBIA — 14 mIT.);
noctyn Kk cetu «MHTepHETY;

JOCTYT B 3JICKTPOHHYIO WH()OPMAITHOHHO-
00pa3oBaTeNbHYI0 Cpely YHUBEPCUTETA;
crienMaau3upoBaHHas Mebens (yaeOHast MmeOennp).
[Iporpammuoe o6ecnieuenune: Windows, Office,
CTEIUATM3UPOBAHHOE JIMIIEH3UOHHOE U
CBOOOJIHO pacrpocTpaHsIeMOe IPOrpaMMHOE
obecrieueHue, MPeayCMOTPEHHOE B paboyeii
MporpaMme

350044,
KpacuHonapckuii
Kkpaii, r. Kpacnonap,
yi. uMm. Kanuauna, 13
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