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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 Jucommmaa «[IVIK B cucremax ymnpas/jeHus»» o0ecrieunBaeTr (opMHpOBaHHe
C/1ejyI0IUX KOMIIeTeHIHH C YUéTOM HH/IUKATOPOB HX JOCTI)KeHUSs

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH Kop uHANMKaTOpa KOMIIeTeHIUHI

[TKC-3 CriocoOHOCTb OCYIIeCTB/IATh BLIOOP CPe/iCTB
M3MepeHUH, TeXHUUeCKHUX U arrapaTHO-ITPOrPaMMHBIX
CpeJCcTBa aBTOMATH3AaL[MY ¥ YIIPaBJ/IeHHSs], IPAKTUUeCKU
UX TIPUMEHSITh B TIPO(eCCUOHATLHOM /IesITe/TbHOCTH,
BBITIOJTHSITh MOHTa’K, HAJIAJKy CPEJCTB U CUCTEM
aBTOMATH3al1H, COTTPOBOXK/IATb UX IKCILTyaTaluio

ITKC-3.5

1.2 B pe3ysbTaTe 0CBOEHHUsI JUCLUIIMHBI Y 00y4arOIUXCA AO/DKHBI ObITH ChOpMUPOBaHbBI

Kopg,

CopepxaHue HHANKATOPA Pe3yabTaT 00yuyeHus
WHAUKATOpa

3HaTb BO3MOXXHOCTHU UCII0/Ib30BaHUS
IIPOrpaMMUpPYeMBbIX JIOTUUYeCKUX
KOHTPOJIJIEPOB [I/151 yIIpaB/IeHUs
TeXHOJIOTUUeCKUM 000pyZ0BaHUEM;
TIPUHIUI paboThI ¥ KOHPUTYPALIHEO
IIPOrpaMMUPYeMbIX JIOTUUeCKUX
KOHTPOJIJIEPOB; TeXHUUECKHe
CnocobeH BbIOMpaTh rapameTpbl U XapaKTepUCTUKU U
COBpeMeHHbIe MO/ e/ YCJI0BUA 3KCIUTyaTalyuu
MUKDPOKOHTPOJIJIEPOB U IIPOrpaMMUPYeMbIX JIOTUUeCKUX
MIPOMBILLIEHHBIX KOHTPOJUUIEPOB | KOHTPOJL/IEPOB;
ITIKC-3.5 JI/1s1 yTIpaBJ/IeHNsI TEXHUYECKUMU | OCHOBBI ITIPOrpaMMUPOBaHUS U
rpoLieccaMu ¥ 000py/I0BaHMEM; | OCHOBHBIE KOMAH/bI SI3bIKa
OCYIL[eCTB/IATh aHa/IU3 UX IIpOrpaMMUPOBaHUs; TIpaBuia
apXUTEKTYPbl, 0COOeHHOCTelH TeXHHUKH 3/1eKTP00Oe30TacHOCTH T1pU
(YHKLMOHUPOBAHUS TIPOBE/IEHUH BCeX BUJIOB paboT ¢
IIporpaMMUpyeMbIMU KOHTPOJIIepaMu
Ymerts BoiOupats I1VIK, odhopmnsTs
3aKa3HyHo crielydukaruo
Bnaperb HaBbIKAMU OT/IA/IKU U
TeCTUPOBaHUsA NIPOrpaMMHO-
arrapaTHbIX YIPaBJISIOLIUX
KOMIL/IEKCOB

2 MecTo aucnunivHbl B cTpykrype OOII

W3zyuenune gucuurivbbl «I1JIK B cuctemax yrmpaBrieHusi» 0a3upyeTcss Ha pe3yJibTaTax
OCBOEHUsI  CeJyHLUX  JUCLIMIVIMH/TIPDAaKTUK:  «[IporpaMMypoBaHue  MPOMBILITIEHHBIX
KOHTPOJI/IEPOB», «OJIEKTPOHMKA W LM(poBasi TeXHHKa», «V/IH(pOpMalMOHHbIE TEXHOJIOTUH B
NIPOEKTUPOBAHWY U yTIpaBIeHUN»

JucimruivHa sIBAsieTCs NpeZllecTBYIOLIed [/ AUCLUAIUIMH/TPakTUK: «MOHTaX U
Hajaika Cpe/iCTB U CUCTeM aBTOMaTH3aluu», «[Ipou3BocTBeHHasi MPaKTHKA: TpeAIuIlIOMHast
MPAKTUKa»



3 O0BeM AUCIUIIIMHbI

O0beM AUCLMIIHHBI cocTaBisieT — 3 3ET

TPyA0eMKOCTh B aKafileMUYeCKHX yacax
(OfvH akaZileMUuecKuil yaC COOTBETCTBYeT 45 MUHYTaM
. aCTPOHOMHYECKOT'0 Yaca)
Bupj yue0Ho# padoThI
a P YuebH
Bcero BIN IO/ Yueb6HbI# rog Ne 5
Ne 4
OO0111as1 TPYA0EMKOCTh
tHas TPy 108 36 72
JIACITUTITUHBI
AyIUATOpHBIE 3aHATHS, B TOM
YAHTOP 14 2 12
yucse:
JIEKLIMH 6 2 4
nabopaTopHbIe pabOThI 0 0 0
MpakTU4YeCcKre/ceMrUHapCKre 8 0 8
3aHATHS
CamocrosiTenbHas paborta (B
T.4. KypCOBOE 90 34 56
TIPOEKTHPOBAHKE)
TpynoemMKoCTh 4 0 4
TPOME)KYTOYHOM aTTeCTallu1
Bu npomMe)xyToOUHOM
aTTeCTalytH (MTOroBoro , 3aueT C OLIeHKOU 3aueT C OLIeHKOM
KOHTPOJISI 110 AUCLIUTIIUHE)
4 CTpyKTypa U cojiep)KaHue JUCLUII/IMHBI
4.1 CBopHbIe JaHHBbIE 110 COAEPKaHHUI0 AUCLUII/INHBI
YueousnIii rog Ne 4
Bujbl KOHTaKTHOH pabdoThI
N | Homeoe e e macen | O | e
n/n P MIZ S Ne Kon. No Kon. No Kon. Ne Kon. KOH);monﬂ
Auct 3 UYac. B Yac. B Yac. B UYac. P
1 2 3 4 5 6 7 8 9 10 11
1 Beezienne 1 9 1,32, 34
IIpomesxyTouHas
daTTeCTalusa
Bcero 2 34
YueOHbIi rof Ne 5
BH}Z[])I KOHTAKTHOH paﬁonﬂ
N | e | e | | macmn | O | mew
n/n P nﬁl I No Ko No Kon. No Kon. No Konm. Kon?lrmonﬂ
Aucl - UYac. B UYac. B UYac. B UYac. P
1 2 3 4 5 6 7 8 9 10 11
TexHuueckue 1,2,
1 cpeacrea ACY TII 1 1 1 2 3, 4, 14 Hoxknap
Y CeTH 5
2 IIpoekTrpoBaHue ’ 1 2 7 1,53, 12 Oruer




g | Monraxu 3 1 3 2 | B3 Oruer
HaJjlaJKa 5
IIporpammHbIe 1,3, YcTHbIit

4 cpeacrea ACY TII 4 1 4 2 5 12 onpoc

5 O6cnyXuBaHHe U 5 5 6 YCTHBIH
CepBUC orpoc
IIpomesxyTouHas 4 3auet c
aTTecTalys OLIeHKOM
Bcero 4 8 60

4.2 KpaTkoe coep)xaHue pa3fie/ioB U TeM 3aHATUHM

Yueonslii rog Ne 4

Ne Tema Kpartkoe copep:xaHnue
1 Beepnenue O630p NMporpaMMHO-TeXHUYEeCKUX CPe/ICTB
asToMatusanuu, posis [IJIK B ctpykrypy ACY TII,
anrapaTHOe U MPOrpaMMHOe obecrieueHre CUCTeM
aBTOMaTu3anuu Ha 6aze TTJIK
YueOHbIi rof Ne 5
Ne Tema Kpartkoe coaepxanue
1 TexHUUecKue cpesicTBa Koutposnnepsl, Pacripesieniennslie cucreMsl, CeTeBble
ACY TII u cetu KOMITIOHeHThl. KoMMyHUKalmoHHble coefuHenus 1TJIK
B pacrpe/ieJieHHbIX U LieHTpasin30BaHHbIX ACY TII,
apXUTeKTypa ceTell, UHTep(eichl U IPOTOKOJIbI CBSA3H,
TIPOrpaMMHO-TeXHHUYeCcKoe obecrieueHue
2 IIpoekTupoBaHue [IpakTHueckue HaBbIKY I10 [IPOEKTUPOBAHUIO CUCTEM
aBTOMaTH3auu Ha b6aze TTJIK
3 MoHTax U HajajiKa [IpaBusia MOHTa)Ka U HaJIaZIKU
4 ITporpammuslie cpenctBa | IIpoektupoBanue, CAIIP, TTporpamMupoBanue,
ACY TII SCADA-cucremsbl
5 O6cnyxuBanue u cepuc | [TocTHamagouHOe 00CTyKMBaHKe TIPOrPaMMHO-

TexHuyeckux cpefers [JIK ACY TIIT

4.3 IlepeueHb /1ab0pPaTOPHBIX padoT
JIabopaTopHbIX paboT He TIPeyCMOTPEHO
4.4 IlepeyeHb NPpaKTHUYECKHX 3aHATHHN

YueoOusbIii rog Ne 5

. Ko/1-Bo akajieMmuuecKux

No TeMbl NpaKTHUeCKUX (CeMHHAPCKUX) 3aHATHI 4aCoB
Bb160p mporpaMMupyemMoro Jioru4eckoro

1 KOHTpOJI/Iepa U CO3/laHre pacripe/ie/IeHHOM 2
cuctembl ACY TII

7 [TpoekTrpoBanue ACY TII Ha 6a3e OBEH ?
[TJIK100

3 MonTax 1 Hanagka OBEH TTJIK100 2
ITporpammuposanue OBEH IIJIK100 B cpeze

4 2
pa3paboTku CoDeSys
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4.5 CamocrosiTes1bHasi padora

YueOusbIii rog Ne 4

Ne Bup CPC Kos-Bo akajeMnueckux
4acoB
1 [ToAroToBKa K NMPaKTUYECKUM 3aHSITUSIM 3
(1abopaTopHBEIM paboTam)
2 IToAroToBKa rpe3eHTalvi 6
3 ITpopaboTKa pa3/iesioB TeOpPeTHYeCKOro MaTepuasia 20

YueOHbIi rof Ne 5

Ko/1-Bo akageMnuyeckux

No Bupg CPC
4acoB
1 OdopmsieHre 0TYETOB 110 J1aOOPaTOPHBIM U 8
TIPAKTHUYECKUM paboTam
2 [ToaroToBka K 3a4éTy 0
3 [ToaroTroBKa K NpakTUYeCKUM 3aHATUSIM 16
(y1abopaTopHBIM paboTam)
4 [ToaroTroBKa npeseHTaLun 2
5 ITpopaboTKa pa3/ie/ioB TeOPeTUUECKOr0 MaTepuasa 30

B XoJe rpoBeieHuns 3aHAITUN 110 AUCHUITIMHE MCIIOJIB3YIOTCA C/ieAyIOole NHTEPAKTUBHBIE
MeTO/bI 06y‘-IEHI/IH3 pa60Ta B KOMdH/Ie, KOMITIBIOTE€PHAA CUMYJIALIUA, BUPTYdJ/IbHOE
MOJe/IMpOBaHKE

5 IlepeueHb y4eOHO-METOJUUECKOT0 00eciedeHUsl JUCHUILTMHBI
5.1 MeToanuecKue yKa3aHHs I/IA 00yUaIOMUXCA M0 OCBOCHHIO JUCHUILTHHBI
5.1.1 MeToguuecKue yKa3aHUs /IS 00yJarOIUXCS M0 MPAKTHUECKUM 3aHATHAM

[TpakTrueckast pabota Ne 1

Bb160p porpaMMUpyeMoro JIOoru4eckoro KOHTpoJiiepa

Lenb paboTel: HayunThest BeIOMpaTh [1JIK Ha ocHOBe nHbopMarrioHHoro obecrieuenust ACY TII
ComeprkaHHe 3aHSTHS: U3 TIPe/ICTaB/IeHHbIX KaTajoro rpoussoauteseii IJTIK BbiOpaTh
KOMITOHEHTBI Ha OCHOBe MHbopMaroHHoro obecrieuenvsst ACY TII: muTaHWe, BXO/IbI-BBIXO/bI,
ceTeBble UHTep(dENCHI U Ap. TI0O BapUAHTaM.

BrImonHsieTcs B Cie[yI01[eM MOpsiKe: OCYIeCTB/IsIeTCs TTIOMCK 000py/10BaHus COT/IaCHO
3agaHuto. I1o mpe/icTaB/IeHHBIM KPUTEPUSIM BHIOMPAIOTCSI MO/IE/IA YCTPOMCTB. Pa3pabaTbiBaeTcst
CTPYKTYpHasl CxemMa KOMILJIeKCa TeXHUYEeCKHUX CPeJiCTB.

TpeboBaHus K OTUETHBIM MaTepuanaM: PaboTa Jo/mkHa ObITh 0hopMiieHa B COOTBETCTBUM
o01myMu TpebOBaHUSAME, OTUET [JOJDKEH COZiepXKaTh OMHMCaHe BbIOPAaHHBIX YCTPOWCTB U CXeMY
CTPYKTYPHYIO KOMILJIEKCA TEXHUYECKUX CPEJICTB.

[TpakTrueckast pabota Ne 2

[TocTpoenue pacrnipeseneHHou cuctembl ACYTIT

Lesnb paboThI: HAYUMTHCS BBIOMpATh U CO3/laBaTh pacrpeieneHHbie cucteMbl ACYTTI
ComeprkaHHe 3aHSTHS: U3 TIPe/ICTaB/IeHHbIX KaTajoro rpoussoauteseii IJTIK BbiOpaTh
KOMITOHEHTHI 17151 mocTpoeHusi pacripeseneHHolt ACYTII no ciefyromyM KpUTePUsIM:
L|eHTpa/IbHbIM TIPOL[eCCOp U 2 CTaHLIMY y/laJeHHOTrO0 BBO/A-BbIBO/IA Ha 13 aH. BXOZ0B, 5 aH.
BBIXOZIOB, 12 AUCKp. BX0/10B U 10 AMCKP. BBIXO/OB.

BrimosiHsieTcs B ciefiyroiieM Topsifike: OCYIIeCTB/ISIeTCS TIOMCK 060pyJ0BaHUSI COTJIaCHO
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3aganuio. [To mpesicTaB/IeHHBIM KPUTEPHUSIM BBIOMPAIOTCSI MO/IE/TN YCTPOMCTB, U CTPOUTCS
pacripesiesienHasi cuctema ACY TII. Pa3pabatbiBaeTcsi CTPyKTypHasi cxema.

TpeboBaHus K 0TUeTHBIM MaTepHraaM: Pabora o/pkHa ObITh 0opMIeHa B COOTBETCTBUM
001MMY TpebOBaHUSIMU, OTUET JOJDKEH CO/IeP)KaTh OMUCAHUe BIOPAHHBIX YCTPOHCTB U CXEMY

CTPYKTYPHYIO.

ITpaktrueckast pabora Ne 3

[Mog6op ceTeBbIX KOMIIOHEHTOB. [TocTpoeHMe MPOBOHBIX ceTel cBsi3u. [locTpoeHune
0eCrIpOBO/THBIX CeTel CBSI3U

Lenb paboThI: HAYUNUTHCS BEIOUPaTh U CTPOUTE ceTu CBs3u [IJIK B ACYTII

Copep>kaHue 3aHATHS: U3 NTPe/ICTaB/IeHHBIX KaTaJIOrOB IIPOM3BOJUTE e CeTeBOro
obopyioBaHus BEIOpaTh KOMITOHEHTHI AiJ1si TTocTpoeHust ceTu cBsizu [TJIK B8 ACYTTI no
cenyroyM KputepusaM: 3 KoHTpoJsiepa [1IJIK coeguHeHs! B einHyro ceTb BMecTe ¢ APM
onepatopoM. Mexay [1JIK1 u ITJIK2 paccrosinue 80 metpos, mexxay [1IJIK2 u [TJIK3 450
MeTpPOB 10 OTKPBLITOMY IIPOCTPAHCTBY. PaccTosHue mexxay APM onepatopa u I1TJIK2 1200
MeTpoB. APM omneparopa nojk/toueHsl K ceTy 1o uHTepdeiicy Ethernet.

BeirnosiHsIeTCs B CI1e/IyO1[eM MOpsiiKe: OCYIIeCTB/ISIETCS IOMCK 000PYAOBaHKS, COTJIACHO
3agaHuto. 1o mipe/icTaB/IeHHBIM KPUTEPUSIM BbIOMPAKOTCSI MO/Ie/TA YCTPOMCTB, U CTPOUTCS CeTh
cesi3u [TJIK B ACYTII. Pa3pabareiBaeTcsi CTPYKTYPHasi CXeMa U T1aH PaCIOIOKeHHsI
obopyioBaHus ¥ TIPOBO/IOK.

TpeboBaHus K 0TUeTHBIM MaTepHraiaM: Pabora jo/pkHa ObITH OopMIEHa B COOTBETCTBUM
001myMu TpeboBaHUSMH, OTUET [JOJDKEeH CoJiepyKaTh OIMcaHue BbIOPAaHHBIX YCTPOUCTB, CXeMy
CTPYKTYPHYIO U TIJIaH PacCrioyio’KeHust 000py10BaHUsI 1 TIPOBOJIOK.

[Mpaktryeckast pabora Ne 4 - 7

ITporpammupoBanue OBEH TTJIK100 B cpesie paspabotku CoDeSys (ITporpamMmmupoBaHue
Siemens SIMATIC S7-1200 B cpenie paspabotku TIA Portal v.13, IIporpammupoBanre Phoenix
Contact AXC100 B cpezie paspabotku PCWorx, [TporpammupoBanue Siemens SIMATIC S7-
300 B cpeze pa3paboTku Step7 v.5.5 (Simatic Manager))

Llesie paboThI: OCBOEHHME 3HAHUM ¥ yMeHHi 110 porpammMupoBanuio [1JIK B cooTBeTCTBYyOLIIEiM
cpefie pa3paboTKu.

CopeprkaHue 3aHATHS: B CpeZie pa3pabOTKX CO37aTh MPOEKT, CKOH(HUTYPHUPOBaTh
rpe/iCTaB/IeHHbIN KOHTPOJI/IEp, CO3/laTh NIepeMeHHbIe JJ1g JoCTyna K Bxogam/Beixogam ITJIK,
OCYILIeCTBUTB UTeHHe/3alCh BXO/I0B/BbIX0,0B KOHTPOJIIEpa.

BrinonHsieTcst B cie[yto1LeM MopsiJiKe: 3alyCTUTb Cpely pa3paboTKu, Co3/1aTh HOBBIN TIPOEKT,
BBIOpATH 1]e/IEBYI0 CUCTEMY, BBITIOJIHUATD 3a/laHue.

TpeboBaHusi K OTUETHBIM MaTepuanaM: PaboTa jo/mkHa ObITh 0popMieHa B COOTBETCTBUU
00uMy TpebOBaHUSIMHU, OTUET A0JDKEeH COZlepsKaTh OMMcaHue AeldcTBui, KoHurypauwn [TJIK,
Tab/IMLly epeMeHHbBIX BXO/[0B/BbIXO/IOB.

IMpaktryeckast pabora Ne 8 - 11

ITpoektrpoBanue ACY TII Ha 6a3e OBEH TTJIK100 (ITpoektrpoBanre ACY TII Ha 6a3e
Siemens SIMATIC S7-1200, ITpoektupoBanue ACY TII Ha 6a3e Phoenix Contact AXC100,
ITpoektrpoBanre ACY TII Ha 6a3e Siemens SIMATIC S7-300)
Lenb paboTel: HayunThest ipoekTrpoBath ACY TIT Ha 6a3e TTJIK.
Cofepr>kaHue 3aHSTHS: B CUCTeMe aBTOMAaTH3MPOBAHHOTO TIPOEKTUPOBaHUS pa3paboTaTh cxemy
CTPYKTYPHYIO KOMII/IEKCA TEXHUUECKHX U CXeMbl IPUHLIMITHATbHBIE.
BeimosnHsieTcs B ciiepytonieM nopsigke: 3amyctutb CAIIP, pa3paboTats cxembl.
TpeboBaHusi K OTUETHBIM MaTepuanaM: PaboTa jo/mkHa ObITh 0popMieHa B COOTBETCTBUU
001MY TpeOOBaHUSIMH, OTUET JOJDKEH CO/IePKaTh CXeMy CTPYKTYPHYIO KOMIUIEKCa
TEXHUUYECKUX U CXeMbl IPUHL{MITHA/IbHBIE.
ITpaktrueckast pabora Ne 12 - 15



Monrtax u Hanagka OBEH TTVIK100 (MoHTtax u Hanazaka Siemens SIMATIC S7-1200,
MonTax u Hanagka Phoenix Contact AXC100, MoHTax 1 Hanazaka Siemens SIMATIC S7-300)
Llesie paboThI: TIOMTyUeHWe HaBBIKOB MOHTaa M Hanmazaku [TJIK.

CojiepkaHue 3aHSITHS: 110 pa3paboTaHHBIM paHee Ha MpakTUueckux paborax Ne8 — 11 cxemax
cobpath CrIpoeKTUPOBaHHYI0 cucteMy Ha 6a3e I1JIK. I[TpoBecTy HanaAKy UCIOb3ys
riporpaMMHOe obecrieueHue TTpaKTUYeCKUX paboT Ned — 7.

BeirosiHsIeTCs B CIieIyO1eM TOpsiJKe: UCTIOb3Ys CXeMbl U3 MPAKTUYeCKUX paboT Ne8 — 11
nipoBectu MoHTax [1JIK, ocyiiecTBUTbL COOPKY KOH(PUTYpaLMH, COeITUHUTD KJIEMMbI U BBIBO/IbI
[1JIK, npomapKupoBaTh NPOBO/A, MOAK/IIOYNATL yCTpoKcTBa uTanus. [logaTts nuraHue.
3arpy3utb niporpaMMHoe obecrieuerue B ITJTK 13 ripaktudeckux pabot Ne4 — 7. TIpousBectu
TeCTUPOBaHMe: YTeHUe aHa/I0OrOBbIX U JUCKPEeTHBIX BXOJ0B. 3alliCh aHA/IOTOBbIX U JUCKPETHbIX
BBIXO/IOB.

TpeboBaHus K 0TUeTHBIM MaTepHraiaM: Pabora jo/pkHa ObITh 0opMIeHa B COOTBETCTBUM
o01rMu TpebOBaHUSIMH, OTUET [JOJDKEeH CoZiepyKaTh OrrcaHue AelcTBUM, hoTorpadguu, CHUIMKA
9KPaHOB U JIp.

[paktrueckast pabora Ne 16

[TpoBenenyre obCTy>KMBaHUS M CEPBUCA

Lesb paboThl: TIOSyyeHHe 3HaHUI U YMeHUI T10 TIPOBe/ieHut0 00c/yKuBaHus U cepBuca ITJIK
CopeprkaHue 3aHATHSA: IPOBEPUTL OCHOBHBIE y3/1bl Ha CMOHTHPOBaHHBIX I1JIK u3
npakThyeckoro 3azanusi Ne12 — 15. BHeceHe n3MeHeHU B IporpaMMHoe obecrieueHue /s
T10JIyYeHHs] HOBBIX BO3MOKHOCTe! WM U3MEHEeHUs alrOPUTMOB.

BerinosiHsieTcs B criefyrolieM NOpsiZike: OCYIeCTB/ISIeTCS IOMCK BO3MOXKHBIX HEUCIIPAaBHOCTEH
0CHOBHBIX y3/10B [IJIK: nmuTanue, ceTeBble coeuHeHUs, COeJUHEHUs IPOBOJHUKOB, BHYTPEHHUX
LIIWH, NT0Ka3aHWI CBETOBbIX MHJMKAaTOPOB, Ha/|eXKHOCTb BCTaBHBIX 3/IEMEHTOB, peJie U T.J.
BHecTr n3MeHeHMe B TUITbI BXOJHBIX U BBIXOAHBIX cUrHaioB [1JTK. [Jo6aBUTh 371eMeHTHI JIOTHKH
paboTsl BxogoB/BeIx0A0B: U, MJIU, HE.

TpeboBaHus K OTUETHBIM MaTepuanaM: PaboTa Jjo/mpkHa ObITh 0hopM/IeHa B COOTBETCTBUM
001[MMY TpeOOBAaHUSIMU, OTUET I0/DKEH CO/Iep)KaTh OMUCAaHUe JeHCTBUM, TabMIly TIPOBeeHus
TIPOBEPKM COeJUHEHUH U TO/IK/IFOU€HHUH, Tab/IMIy BHECEHHS] W3MEHEHHUH B ITPOrpaMMHOE
obecreuenue ITJIK.

5.1.2 MeTtouuecKue yKa3aHus AJIsi 00yJaromuxcs Mo CaMoCTOsITe/IbHOI padoTe:

[ToAroTOBKA K TIPAKTHUECKUM 3aHATHSAM (J1ab0paTopHBIM paboTam)
3apaHee MPOCMOTPETh MaTepHasl Ha TeMy Oyayiieli jabopaTopHOl pabOThI (MPAKTHUECKOTO
3aHsTHsT). COCTaBUThH CIHUCOK BOTIPOCOB K IPETOaBaTeTo.

[TpopaboTKa OT/ieNbHBIX Pa3/e/ioB TEOPETUUECKOT0 Kypca.

CornacHo TemaM pasjiena, HalTH UH(OPMaLMIO B peKOMeH/lyeMoi IuTepaType CM. 1. 7.
Beinucats 0CHOBHbIE MOHATHS U OMpejiesieHNs. PelliTh noctaBieHHbIe 3a/laui ¥ OTBETUTD Ha
3a/laHHble B JIUTepaType KOHTPOJIbHbIE BOMPOCHI.

OdopmeHue 0T4eTOB TI0 1aOOPAaTOPHBIM U TIPAKTHUECKUM paboTam

Bce npaktrueckue paboThl 10 JUCLUMIUIMHE BBITIOIHSIOTCS Ha KOMITBIOTEPE U PacrieyaThIBalOTCS
B popmaTe yepTexxHoro smcta A3, A4. Takum obpa3om, OTUeT 110 MpaKkTUUeckoi pabore
TIpe/ICTaB/IsIeT pacrieuaTKy BITOTHEHHBIX U I0/DKHBIM 00pa3oM odopmiieHHBIX dhoTorpadui,
MHeMOCXeM, KaJJpOB 9KpaHa, JTMCTUHT OB ITPOTPAMM.

[ToaroroBka npeseHTanyi
I'pynmna u3 2 obyuaromuxcsi BbIOMpaeT MporpaMMHUpyeMblil IOTHYeCKrii KOHTPOJIep U
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TI0/ITOTAB/IMBAET Ha OCHOBE Hal/IleHHOUM nH(MOpMaIiK B KaTasorax, yueOHUKax, cetd IHTepHeT.
B ripe3eHTaruu 0Tpa3uTh TeXHUUECKYI0 HHGOpMaI1io 06 yCTpoiicTBe, BHEIITHEM BU/IE,
XapaKTepUCTHKAX, MOJepP>KUBaeMbIX KOMMYHHUKAL[MOHHBIX BO3MOKHOCTSIX, MOZyJIeHd BBO/ja-
BBIBO/Ia, KapT MaMsTH, CIIOCOOBI MOHTa>ka, YCJIOBUM ITPUMeHeHHs], TIPOrpaMMHOMY 06ecrieueH o
u T.4. IToAroToBUTh TEKCT A0OKIaAa. Bpems fokiaza 1o rpes3eHTaluu He J0/DKHO IpeBbiats 10
MUHYT.

ITogroroBka K 3auéty

K 3auéTy He00X0/IMMO TIOBTOPUTH MPOW/IeHHBIN MaTepHraJl, TeMbl TPAKTUUECKNX 3aHATHH, IMETh
MO/IrOTOB/IEHHBIE Mpe3eHTaluu. OTBeTUTh Ha MPUMePbl KOHTPOJIbHBIX BONPOCOB. [IpokTn
3JIEKTPOHHBIM TeCT.

6 @DoHJ OLEHOUHBIX CPEACTB A/l KOHTPOJIA TeKylleill ycrneBaeMOCTHM U TPOBe/eHHUs
MPOMEe)XyTOUHOM aTTeCTallu M0 AUCI{UIIUHE

6.1 OreHoYHbIe CpeCTBA A/ NPOBeAeHUs TeKyILero KOHTPOoJIs
6.1.1 yueOHbI# rog 5 | Y cTHBII onpoc
Omnucanue npoueypsl.

[TpoBOAUTCS yCTHBIM OTMPOC MO BOIPOCaM BBOJHOM YaCTH JAUCLIUTIIUHBI.

[Ipumep 3ajaHus:

Boripocsr:

1. VcTopust pa3BUTUS MUKPONIPOLIECCOPHOW BBIUHMC/IUTE/TbHOW TEXHUKU CUCTEM
yIpaB/ieHUs.

2. Yro Takoe ITJIK?

Kaxkwe pasnoBugHoctu I1JIK cyujecTByroT?

Ha3oBurte ocHOBHbIe XapakTepucTuku [1JIK?

Mecto u ponb IIVIK B cucTeMe yripaB/ieHUs.

kW

KpuTtepun oueHuBaHus.

KpPUTEpHEB HeT, OL[eHNBaeTC s 001Ijee TOHUMaHUe 00yJaroIMMUICS Lie/iel U 3a/jau AUCUTUIAHBL.
6.1.2 yueOHbIii rog 5 | OTuer

Omnucanue npoueaypsl.

OnucaHue npoLeyphl: IPOBOAUTCS MPAaKTUUYECKOe 3aHATHE TI0 pe3ysibTaTaM KOTOpPOro
¢dopmupyetcst otueT. OTUeT A0/DKEH COJiepKaTh: 3a/jaHue, CoZlep>KaHue, BBOAHYIO UaCTb, XO7
pelLleHus], 3aK/IF0UeHue.

IIpumep 3azanus:
[VIK Siemens S7-300

OsnakomuthecA c ITJIK npoussozcTBa Siemens Mozenu cepuu S7-300. PykoBocTBOBaThLCA
VHCTPYKLMSIMU I10 KCILTyaTaljuu.
1. CobpaTb npeiIoKeHHY0 MOIM(HKALIMI0 KOHTPOJI/Iepa:

2. [Tpon3BecTy NOAK/IIOUEHME K MUTAOLeN CeTU U K NCTOUHUKAM Y IIPHeMHHKaM CHUTIHAaJIOB.
B kauecTBe MCTOUHMKOB CUTHa/Ia [jIs1 aHAJIOTOBOI'O BXOZlA UCII0/Ib30BaTh TEPMOMETPbI
conpotusjenus ITC-PT100.



3. B nporpamMHOM o6ecrieueHn MPOM3BECTH HACTPOMKY KaHA/IOB BBO/|a-BbIBOAA.
AHasorosble BX0/ibl HACTPOUTB Ha U3MepeHUe TepMoMeTpoB corpotysieHns HCX PT100.
AHaJIoroBble BbIXO/bl HACTPOUTH Ha TOK 4-20 MA.

4. [Ipou3sBecTy TeCTHpOBaHUe: YTEHUE aHA/IOIOBbIX U JUCKPETHBIX BXOJO0B. 3allUCh
aHAJIOTOBBIX M IUCKPETHBIX BBIXO/I0B. B KauecTBe NCTOUHMKOB CMTHajia (KpOMe aHajIorOBbIX)
WCII0/1b30BaTh MIMUTATOPbI CUTHA/IOB. [1711 U3MepeHus1 aHa/IorOBbIX CUI'HA/IOB UCII0/1b30BaTh
MYJIbTUMETP.

KpuTepuu onjeHUBaHMA.

Tpe/iCTaB/IeHHbIN OTYeT JO/DKEeH YeTKO OTPaXkaTh CYTh BBIITOJTHEHHOTO 3a/laHts, 3HaHUS U
yMeHMst 00y4aeMoro B BOTIPOCe pellleHHs] I0CTaB/IeHHOM 3a/,aunt

6.1.3 yueOHbI#i rog 5 | Jokiaz
OnucaHue npoueaypsbl.

OmnucaHue Tpolieyphl: 00yJaroImuicss COBMECTHO C IPYTUM o0yuatoiumcs (rpyrirma mo 2
Yesi0BeKa) TIOATOTABIMBAET TIPe3eHTALIUI0 B BU/Ie ZOK/Ia/la TI0 BEIOpaHHOMY COBPEMEHHOMY
KOHTpoJsuiepy. [Ipe3eHTarusi 10/DKHA CofepKaThb TeEXHUUeCKyro nHdopMaluio 06 ycTpoiicTBe,
BHEIIIHEM BU/le, XapaKTePUCTHKAX, MO/iep>KUBaeMblX KOMMYHUKAL[MOHHBIX BO3MOXXHOCTSIX,
MO/ly/iell BBO/ja-BbIBO/IA, KapT MaMsITH, CTIOCOObI MOHTaXa, yC/IOBUI MpUMeHeHUs,
MIPOrpaMMHOMY 00ecIieueHuto U T.7. [Ipe3eHTaryst IeMOHCTPUPYeTCS /i/isi yueOHOM rpyTITbI.

ITpumep 3amanus:
[TogroroBuTtk npe3entauuto 1o [TJIK Siemens SIMATIC S7-1500
[TogroroButk npe3entauuto o [TJIK OBEH TTJTIK-200

Kpurepumu onjeHuBanus.

OLIEHMBAEeTCs CojleprKaTe/ibHast UaCTh IMPe3eHTal[uu C HajluurieM J0CTaTouHoM nHbOopMalLyu Mo
nipezactaBnsiemomy [1JIK B Buzie TeKcTa, pUCYHKOB, rpadMKOB U BUieoMaTepHrasoB. ['(paMOTHO U
YeTKO OTBeuvaeT Ha BOIIPOCHI C/IyllIaTesen

6.2 OneHoyHbIe Cpe/CTBaA /i/IA IPOBe/|eHHsl IPOME)XyTOUHOM aTTecTalu

6.2.1 Kpurepun u cpeacrBa (MeTojbl) OLEHMBAHUA WHJUKATOPOB /[OCTH)KEHUS
KOMIIeTeHI[UH B PaMKaX NMPOMe)XyTOUHOM aTTecTaluu

CpeactBa
(MeToaBI)
NupukaTop JoCTHXKeHUs
KoMIeTeHIH Kputepum oneHuBaHus OLleHHBAHUA
NMPOMEe)XyTOYHOH
aTTecTalyu
ITKC-3.5 3HaeT  OCHOBHbIe  TeXHWYECKHWe U | 3ammra
JKCIUTyaTalMOHHbIe XapaKTePUCTHKH | Tpe3eHTauu 00
MHUKDPOKOHTPOJIJIEPOB M TPOMBILJIEHHBIX | OJHOM u3
KOHTPOJIJIEPOB, 0COOEHHOCTH | COBPEMEHHBIX
TIPUMEHEHHNS], TPOBOJUT anamm3 | ITVIK u pa3pabotka
CTPYKTYpbl ¥ apXUTEKTypPbl CHUCTeMbI | KOHQUTYpALIUUA 110
yrpasieHuss ¢ TnipuMeHeHueM [UIK, | 3agaHuro;
OCYILIeCTB/IIET  BLIOOp  HEOOXOJUMBIX | 37IEKTPOHHOE
TeXHUYEeCKHUX CpeJiCTB JJ/1s1 | TeCTUPOBaHUe
KOMIUIEKTALllMM CHUCTeMbl YIIpaB/IeHUs] B
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COOTBETCTBUU C TEXHUUECKHM 3aJjlaHUeM,
BBITIOJIHSIET COOPKY, KOH(MUTYpHUPOBaHUe,
OT/IaIKy U TeCTHpPOBaHUE TPOrPaMMHO-
anmnapartHbix cpeacts [TJTK.

6.2.2 TunoBble OI|eHOUYHbIE CPeACTBA MPOMEXXYTOYHOM! aTTecTaliu

6.2.2.1 YueOHbIii roj 5, TUNoBbIe 0LleHOUHBbIE CPeJACTBA /i/IfA MPOBe/jeHUsA
aucd depeHMPOBAHHOTI0 3aUeTa M0 JUCHHUIIAHE

6.2.2.1.1 Onucanue npoueaypsl

3auéT Halle/leH Ha KOMITJIEKCHYO MMPOBEPKY OCBOEHUS AUCLIUIIMHBL. 3a4éT MPOBOJUTCS B BUJlE
3J7IEKTPOHHOI'0 TECTUPOBAaHUs, B KOTOPBIX COZeP>KaTCsl BOMPOCHI 110 BCEM TeMaM Kypca.
O6yuatorrieMycsi Jaétcst 2 TIOTLITKY 110 40 MUH /17151 IPOX0XKAeHus Tecta. CrcTema OrjeHKH: 1
MPaBWIbHBIN OTBeT — 1 Gas1. B cjiydae ocriapyuBaHusi OLIEHKU MOXKeT ObITh ZlaHa
JIOTIOJTHUTE/TbHASI TIOTTBITKA TTPOXOK/EHHSI TeCTa ¢ Ha3HaueHueM mtpada B 1 6amt. s
TroJiyueHust oLieHKH «OTInYHO» Heob6xoarMo HabpaTb 90% u 6osiee 6asisioB M3 MaKCUMabHO
BO3MOJXXHBIX, OLIeHKH «Xopo1io» 0T 70% 10 90%, ovLeHKU «Y oBaeTBopUTebHO» 0T 50% 10
70%, ouenku «HeynosnerBoputenbHO» MeHee 50%.

Tect 1 IpoBeieHUs 3auéra:

Borpoc 1: kak pacimmdpoBbiBaeTcs abbpeBuarypa ITJIK?

OtBeTsl:

a) MIPOrpaMMHBIN JIOTUYeCKUI KOHTPOJIIEp

0) NPOrpaMMHO-JIOTUYEeCKUM KOMILIEKC

B) MIPOrpaMMHO-/IOTUYeCKUI KOHTPOJIIEp

r) MPOrpaMMHpPY€eMbIi JIOTUUeCKUN KOHTPOJIIep

Borpoc 2: yTo U3 nepeurcieHHOro saB/sgeTcsa KoMrnoHeHtamu [1IJIK?

OTBeThI:

a) OJ10K MTUTaHWs, [IEHTPa/IbHBIN MPOL[eCCOP, MOZY/IM BBO/Ia-BbIBOZA

0) 6J10K MUTaHWs, [ieHTPpabHbIN MPOIieccop, MOy BBO/ja-BbIBOZIA, KOMMYHHKAI[MOHHbIE
MOZY /TN

B) L|eHTpaJ/IbHbIN TIPOLIeCCop, MOy/IM BBO/IA-BbIBO/ja, KOMMYHUKALIMOHHbIE MOAY/TN

r) LIeHTpa/bHbIN MPOLIeCCOp, MOAY/IU BBOZA-BbIBO/|a, CETEBOM KOMMYTAaTOP

Bonpoc 3: kakue yHU(UIMpOBaHHbIE CUTHA/bI UCT0/b3yt0TCa B ACY TII?
OtBeTsL:

a) 0-10 B, 0-20 mMA, 0-50 MB, 0-5 MA

6) 0-10 B, 0-20 MA, -10-+10 B, 0-5 MA

B) 0-10 B, 0-20 MA, -50-50 mB, 4-20 MA

r) 0-5 B, 4-20 MA, 0-20 MA, 0-5 MA

Boripoc 4: yto Takoe ALII?

OtBeTsL:

a) yCTPOMCTBO, Mpeobpa3yrolliee BXOAHOM aHA/IOTOBBIN CUTHA/ B LIM(POBOM CUTHAT
0) rporpaMma npeo0pa30BaHus aHA/IOTOBOW BeJTMUMHBI B LIU(PPOBYIO

B) yCTPOMCTBO, npeobpa3yroliiee BbIXOAHOMN aHAOTOBbIN CUTHaJ B LIU(POBOI CUrHA
r) yCTPOKCTBO, Mpeobpa3syroiee 1(pPOBOI CUTHAT BO BXOAHOM aHAIOTOBBIN CUTHAJT

Bormpoc 5: uto o3Hauaet paspsaaHocTs ALIIT?
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OTBeTHI:

a) KOJIMYeCTBO 3HAKOB I10CJIe 3allsTOM

0) KOo/IMuecTBO OMTOB B Ii)poBOM opmare
B) KOJIMUECTBO JIOMYCTUMBIX Pa3ps0B UKC/Ia
r) TOYHOCTb U3MEPSIEMOU BeJTUNUMHEI

Bormpoc 6: BeibepuTe pacnpesenennyro ACYTII?

OtBeTsL:

a) KOHTpOJIIep paboTaroluii B Tlape C JpyTrUM KOHTPOJIJIEPOM

06) [iBa KOHTpOJI/Iepa U CTaHLMs y/laJleHHOTO BBO/a-BbIBO/IA

B) KOHTPOJUIEp U 2 CTaHLIMU Y/aJIeHHOTO BBO/JA-BbIBO/|A B OIHOM LIKady
r) APM onepaTtopa, KOHTpPOJUIEp U MOZY/IU BBO/|a-BbIBO/A

Boripoc 7: kakoe yCTpOMCTBO He OTHOCUTCSI K CeTeBbIM KOMITOHEHTaM?
OtBeThI:

a) LleHTpaJIbHbIM IPOLIeCCop

0) KOMMYHUKaLMOHHBIH MPOLieccop
B) KOMMYTaTOp

r) poyTep

Borpoc 8: kakue MpOTOKOJIBI He SIBSIOTCS CyTy00 TPOMBIII/IEHHBIMU?
OtBeTsL:

a) ProfiBus

6) ProfiNet

B) Modbus

r) TCP/IP

Borpoc 9: kakoii BU/j| CBs13U 00/1aflaeT HauWBBICILIeH TIPOITYCKHOM CTTIOCOOHOCTRIO?
OTBeTHI:

a) MIPOBO/IHAs

0) ONTHYeCKast

B) GecripoBo/iHast
r) CIyTHUKOBast

Bonpoc 10: kakve (pyHKLMU BbITIOIHSIET MHEMOCXeMa?

OtBeTsL:

a) rpadguueckoe n300paXkeHHe TEXHOIOTUYECKOTO TIpoLiecca
06) BO3MO)XHOCTb KOHTPO/JIs, Pery/IMPOBaHUs U yIIpaBJ/leHus
B) BbIBO/] HA 5KPaH 3HAueHU! MapamMeTPOB U CUTHaIU3aLun
r) BCe BbILLIENIepPeUnC/IeHHbIE

Bornpoc 11: Kakoti si3bIk ctadzapTa [EC 61131-3 siBnsieTcst HU3KOYPOBHEBbIM?
OtBeTsl:

a) LD
0) FBD
B) IL

r) SFC

Bomnpoc 12: Kakou s3Ik ctaggapta [EC 61131-3 sg3b1K0M, 10 CYTH, He SIB/ISIETCS?
OtBeTsL:
a) LD
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6) FBD

B) IL

r) SFC

Borpoc 13: Uto He oTHOCUTCS K 000PYZ0OBaHHUIO IIUTOB U TTy/IbTOB?
OTBeThI:

a) 0JIOK MUTaHUS

0) VICTIOJTHUTE/IbHBI MeXaHU3M

B) HOPMUPYIOIIMi Tpeobpa3oBarenb

r) pene

Bormpoc 14: anst yero Hy>kHa cucteMa KabesTbHOM pa3BOAKH?

OtBeTsl:

a) MIPOCTOTHI MOHTa’Ka

0) TOYHOI'O COeIMHeHUS U Pa3BOJKH
B) yCKOpeHHsi paboT 110 MOHTaxXy

r) BCe Tepeunc/ieHHbIe

Bompoc 15: kto u3 TP nepcoHana npoBogUT TyIaHUPOBaHKe paboT 1o 006CTy>KUBaHUIO CHCTEM

aBTOMaTU3aLun?

OtBeTsL:

a) utxeHep ACY TTI

0) TJIaBHBIA UH)KEHEP

B) Havya/IbHUK

r) Hava/IbHUK 0e30MacHOCTH

6.2.2.1.2 Kpurepuu orjeHUBaHUsA

Y noBierBopuTe/lbH
OT1/mMmuHO Xopoiuo o HeypoBieTBopuTe/1IbHO
3HaeT O6nazaer Ob6nazaer He 3HaeT KOHCTPYKLUH,
KOHCTPYKLIAIO, XOpOLIUMU JlOCTaTOYHBIMU apXUTEKTYPBI,
apXUTEKTYpYy, 3HaHUAMU 3HaHUAMU 3/IeMeHTHOU 6a3bl U
3/IeMeHTHYIO a3y u KOHCTPYKLIWY, KOHCTPYKLIWY, TIPUHLIAIIOB MIOCTPOEHUS
TIPUHLUITBI apXUTEKTYPHI, apXUTEKTYPHI, TIPOMBILIEHHBIX
MOCTPOEHUS 3/IeMeHTHOU 0a3bl ¥ | 371eMeHTHOM 6a3bl 1 1[M(POBBIX YCTPOUCTB,
TIPOMBILLIEHHBIX TIPUHLUIIOB TIPUHLUIIOB He pa3bupaercsi B
LU(POBBIX IOCTPOEHHUS NOCTPOEHHUS YCTPOUCTBE OCHOBHBIX
YCTPOWCTB, IIPOMBILLIIEHHBIX IPOMBILLIIEHHBIX Y3/10B [IPOMBIILIEHHBIX
pa3bupaeTcs B 1M POBBIX 11 POBbIX KOHTPOJI/IEPOB, CXeMax
yCTPOMCTBe YCTPOMCTB, YCTPOMCTB, nutanus, pom [JIK B
OCHOBHBIX y3/10B pa3bupaercs B paszbupaercs B CUCTeMax YIpaB/IeHHUs;
TIPOMBILLIEHHBIX yCTpOUCTBE yCTPOUCTBE He MokeT BbiOpaTh [TJIK
KOHTPOJI/IEPOB, OCHOBHBIX y3/I0B OCHOBHBIX Y3/I0B u I1O 151 KOHKPeTHOT O
cxemax IMUTaHUs, IIPOMBILLIIEHHBIX IPOMBILLIIEHHBIX TeXHOJIOTUUeCKOro
posu [TVIK B KOHTPOJI/IEPOB, KOHTPOJIJIEPOB, rpoLiecca, He MOXXeT
cucreMax cxemax IMUTaHUs, cxemax IMUTaHUs, CKOH(UTypUpPOBaTh
yIlpaBJ/IeHUsl; posu [UVIK B posu ITJIK B IVIK B cpepne
MO)KeT BbIOpaThb cucTemMax cucTeMax pa3paboTku
TUVIK u 1O piis yIipaBJ/IeHUs; yIIpaBJ/IeHUs; MOKeT
KOHKPETHOI'0 MOJKeT BbIOpaThb BeiOpats [TJIK u T1O
TEXHOJIOTUYECKOT O TUIK u T10 nist JUUISI KOHKPETHOTO
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Trporiecca, MoXeT KOHKDETHOI'0 TeXHOJIOTUUeCKOr0
CKOH(UTypUpPOBaTh | TEXHOJIOTUYECKOrO | TIpOL|ecca, HO He BO
[VIK B cpefne TrpoLiecca, MOKeT BCeX CJIy4yasix MOXeT
pa3paboTKu CKOH(UTYypUpPOBaTh | CKOH(UIypHUpOBaTh
[IJIK B cpege IIJIK B cpege
pa3paboTKu pa3paboTKu

7 OcHOBHas y4yeOHas MTepaTrypa

1. TIpomsbliIeHHBIE MUKPOKOHTPOJIIEPH] : METOAWYECKHE YKa3aHUs 10 CaMOCTOSITe/IbHOU
pabote j/1s1 6akasaBpoB, oOyuarolyxcs 1o HarpasaeHuio 140400 "DieKTpo3HepreTyka 1
3/IeEKTPOTeXHUKA'", o npoguto noarotoBku 140400 "DnekTponprBoj 1 aBToMatuka" / VIpKyT.
roc. TexH. yH-T, IH-T 3Hepr, 2013. - 20.

2. Caprakos B. /1. [IpombiliieHHbIe MUKPOKOHTPOJLJIEPHI : 371eKTPOHHbIN Kypc / B. 1. CapTakos,
2023

3. AnimaparHsble ¥ IIpOrpaMMHbIe Cpe/ICTBa CUCTEM YIIpaBJieHus [ DNeKTpOHHbIM pecypc] :
MeTO/[MUeCcKHe YKa3aHusl 110 BIIOTHEHHUIO 1TabopaTOpHBIX PabOT A/isi HaNpaB/IeHUS
"TexHoJsorusi, 000py/J0BaHKe ¥ aBTOMAaTH3al1si MaIllIMHOCTPOUTETbHOTO TIPOU3BO/CTBA" /
WpkyT. roc. TexH. yH-T, 1999. - 25.

4. Megseznes M. FO. [TporpaMMupoBaHue IPOMBIIIEHHBIX KOHTPOJUIEPOB : yueOHoe rocobue
JI/1s1 By30B 10 Halpas/IeHUIO TIOArOTOBKY " O/IeKTPOTeXHUKA, 3/IeKTPOMeXaHUKa 1
anektporexHosioruu" / M. FO. Megsenes, B. X. ITimxornos, 2011. - 287.

8 Jono/iHUTE/IbHAA yyeOHasi TMTepaTypa M CIpaBoOYHast

1. Kanrun B. B. AnimapaTtHble ¥ IporpaMMHbIe Cpe/iCTBa CUCTEM yIipaB/ieHusl. [IpombliiieHHbIe
CeTH 1 KOHTPOJUIepHI : yueGHOe 1ocobue /it By30B 10 Harpassienrto 150400
"TexHosiorMuecKre MalivHel ¥ o6opyzoBanue” / B. B. Kanrun, 2013. - 418.

2. Tlapp 3. IlporpamMmmupyemblie KOHTPOJIIEPHI : PYKOBOZCTBO /151 MHKeHepa / 3. ITapp, 20009. -
516.

3. YepHos E. A. TIporpaMMupyemMble KOHTPOJIJIEPhI B TIPOMBIIIIJIEHHOM /IEKTPOaBTOMATHKE :
yueb. mocobue / E. A. UepHoB; ['opbKoB. monutexH. uH-T, 1990. - 80.

4. AnmapaTHble Cpe/iCTBa U porpaMMHoe obecrnieuenre KoHTposuiepoB SIMATIC S7-300/400 :
yuebHoe Tiocobue / C. M. Anjpees [u ap.], 2011. - 197.

9 Pecypcol cetu IHTepHeT

1. http://library.istu.edw/
2. https://e.lanbook.com/

10 IIpodeccuoHanbHBIE 6a3bI JAHHBIX

1. http://new.fips.ru/
2. http://'www1.fips.ru/
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11 TIlepeyenr WH(OPMALHMOHHBIX TEXHO/IOTHH, JIMIEH3WOHHBIX W  CBOOOAHO
pacrpocTpaHsieMbIX CHeMa/JIN3MPOBAaHHBIX MPOrpaMMHBIX CPeACTB, MH(pOpMaIMOHHBIX
CIIPaBOYHBIX CUCTEM

1. JInieH310HHOE TIporpaMMHoOe obecrieueHre CUCTEMHOe IIPOrpaMMHOe obecrieueHue
2. JlnuieH3uOHHOe TTporpaMMHoe obecriedeHue [TakeT MpUKIaHBIX OHCHBIX TPOTPAMM
3. JIniieH3MOHHOe rporpaMMHoe obecrieyeHue ViHTepHeT-6pay3ep

4. NanoCAD + NanoCAD CITAC 21

12 MaTepuanbHO-TeXHUUYECKOe ofecreueHHe U CIUIUTHHbBI

1. YuebHas ayuTopus [ijisi IPOBeZeHUs IEKLIMOHHBIX 3aHSTUM, TPYIINOBLIX U MHIUBUYaTbHBIX
KOHCYJIbTAL[W, TEKYIL[Er0 KOHTPOJISL ¥ TPOMEXXYTOUHOM aTtTecTaly. OCHallleHre: KOMIIEKT
yuebOHOI Meben, pabouee MecTo TipemofiaBatesisi, I0ocka. MynbTUMeuniiHOe 0060pyj0BaHe (B
TOM UHCJIe IePEHOCHOE): MyJ/IbTUMEeAUNHBIN MTPOEKTOP, KPaH, aKyCTUYeCcKasi CUCTeMa,
KOMITBIOTEp C BBIXO/IOM B MHTEpHeT.

2. YuebHasi ayAUTOpUs /7151 IPOBe/ieHHs 1abopaTOPHBIX/TIPaKTUUeCKUX (CeMUHAPCKUX) 3aHSATHM,
IPYINOBBIX ¥ UH/VBUAYa/bHBIX KOHCY/IbTALMH, TeKYI1[er0o KOHTPOJISL U POMEeXXYTOUYHOMH
arrecrary. OcHallleHre: KOMILIeKT yueOHOI Mebemn, pabouee MecTo nperniofiaBaTesisi, OCKa.
MynsTuMeauiiHOe 060pyj0BaHKe (B TOM UHC/Ie TIePeHOCHOE): MY/IbTUMEeUIHBIN ITPOEKTOP,
5KpaH, aKyCTHUuecKasi CHCTeMa, KOMITbIOTEpP C BbIXOJOM B UHTEPHeT.
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