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1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

Heﬂb OCBOCHUS TUCHUIIIINHBI:

OBJIAICHUC CTYyACHTAMU TCOPCTUYCCKHUX U IMPAKTHYCCKUX OCHOB II0 KOHCTPYKIWUH, IMMPHUHIUITY
HeﬁCTBHH " UCIIOJIB30BaHUIO TEXHUYCCKHUX CPCACTB aBTOMATU3AlMKU B CUCTEMAX aBTOMATUYCCKOI'O KOHTPOJIA

U yIIPABJICHHUS.

3agaun:

- O3HAKOMJICHHC C COBPCMCHHBIM YPOBHCM Pa3BHUTUA TCXHUYCCKUX CPCACTB aBTOMATHU3AllUKU U

yIpaBICHUS;

- UI3YUCHUC ITPUHIUIIOB YCTpOﬁCTBa u (byHKL[I/IOHI/IpOBaHI/ISI TCXHUYCCKUX CPCACTB aBTOMATU3alluN U

yIpaBICHUS;

- TpuoOpeTeHre HaBBIKOB MOA00pa TEXHWYECKHX CPEJCTB aBTOMATH3AIMM TPH HMPOSKTHPOBAHUHU

TEXHUYECCKUX CUCTEM YIIPABJICHUA.

2 MecTo UCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlucuuninHa OTHOCUTCA K 00sI3aTENbHBIM TUCIUIUIMHAM (MOJYJISIM) BapuaTUBHOW yacTu Onoka 1

«JlucuuminHbl (MOLYJIN)»

[MpepexBusutsl mucuuiuiubbl: b.1.5.10.2 Aneebpa u ceomempus,

Buviuucnumenvnvle cemu u komniexkcol

[TocTpeKBU3UTHI  AMCIUIUINHBIL
IIpeoounnomnasn npakmuka

3 TpeGoBanus K pe3yjabTaTaMm 00yYeHUs MO TUCHUIINHE

b.2.B.Il.1 Hayuno-uccnedosamenvckas paboma,

b.1.h.1]1 ®usuxa, b.1.B.O/[.5

b.2.B.11.2

Hpouecc HU3YyYCHUA JUCHUIIIIMHBI HAIIPABJICH HA (I)OpMI/IpOBaHI/IC CJICAYIOIIUX PE3YJIbTATOB o6yquH;1

[Tnanupyemsble pe3yabTaThl 00yUeHHs [0 JUCHUIUIMHE, XapaKTepU3yIoIIne
sTansl GOPMUPOBAHNS KOMIIETEHITUH

dopmupyeMble KOMIIETEHIINU

3HaTth:

CXCMOTCXHHUKY TUITIOBBIX YCTPOfICTB aBTOMATHU3all TEXHOJIOTUYCCKUX
MIPOLIECCOB U COBPEMEHHBIE TEHJCHIINH UX Pa3BUTHSL.

YmMmerh:

aHAIIM3UPOBATh 0COOEHHOCTH KOHCTPYKIIUU M (PYHKIIMOHUPOBAHUS
3JIEKTPOHHBIX YCTPOWCTB CUCTEM aBTOMATHU3ALINU.

Baajaers:

npueMamMu cOopa, aHaian3a U 0000IICHUST HAyYHO-TEXHUUECKOU
uH(popManuy B 00JaCTH CPEJICTB aBTOMATHU3AINH U YIIPABICHHUS.

OIIK-7 cnocoOHOCTBIO
y‘II/ITI)IBaTI) COBpeMeHHBIC
TEH/ICHITUH Pa3BUTHS
BHGKTpOHI/IKI/I, H3M€pHT€J’IBHOI>i
U BEIYMCIIUTEILHON TEXHHUKH,
MH(OPMALIMOHHBIX TEXHOJIOTUI
B CBOEH MpodeccuoHanbHON
JIEATETLHOCTH

3HaTh:

KOHCTPYKTI/IBHBIC OCO6€HHOCTI/I YCTpOﬁCTB U CUCTEM aBTOMAaTu3aluu,
MOPSIIOK MPOBEJICHUS SKCIIEPUMEHTANIBHBIX HCCIIETOBAHUN UX MOJIETIEH.
YMmerTh:

pa3pabaTheiBaTh MPOTrpaMMHOE OOECTIeUeHUE ISl CUCTEM aBTOMATH3aIUH U
YIIPaBJIEHUS.

Baanersb:

HaBBIKAMH HpI/IMeHeHI/ISI COBpeMeHHI)IX I/IHCbOpMaHI/IOHHI)IX TeXHOJ'IOFI/Iﬁ JJIA
MIPOBEACHUS IKCIIEPUMEHTAIbHBIX UCCIEA0OBAaHUHN U aHAJIN3a UX
pe3yIbTaTOB.

ITK-1 cnocoGHOCTBIO
BBITTOJTHATH SKCIIEPUMEHTHI Ha
JNeHCTBYIOMUX 00BEKTaxX 10
3aJJaHHBIM METOJMKAM U
00pabaTbIBaTh pe3ysbTaThl C
MPUMEHEHHEM COBPEMEHHBIX
MH(POPMALMOHHBIX TEXHOJIOTUH
Y TEXHHYECKUX CPEICTB




4 CTpyKTYypa H coJepKaHue TUCHUNINHBI

4.1 CTpyKTypa IMCHUATINHBI

OO0m1as TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 8 3aU€THBIX eIMHUIL (288 aKaJeMHUYeCKUX YacoB).

TpynoeMKoCTb,
Bun pabotet aKaJIeMIYECKHUX YaCcOB
6 cemecTp 7 cemecTp BCETO
OO0mas Tpy10éMKOCTh 180 108 288
KonrakTHasi pa6ora: 54,25 50,25 104,5
Jlextmu (JI) 18 18 36
[Tpaxtrueckue 3ansatus (I113) 18 16 34
Jlaboparopusie padoTsl (JIP) 18 16 34
ITpomerxyTouHas arrectanus (3a4eT, SK3aMeH ) 0,25 0,25 0,5
CamocrosiTe/ibHas1 padoTa: 125,75 57,75 183,5
- CAMON0020Mo8Ka (npopabomka u noemopeHue 1eKYUoHHO20
mamepuana u Mmamepuana y4eOHuKo8 u yueoHvlx nocoouti),
- 10020MOBKA K 1aD0pamopHbviM pabomam;
- N10020MOBKA K NPAKMUYECKUM 3AHAMUIM,
- 8bINOJIHEHUE UHOUBUOYATLHO20 3A0AHUSL,
- 10020MO8Ka K pyOEesCHOMY KOHMPOJIIO.
Buja uToroBoro KOHTpoOJs (3a4eT, IK3aMeH, 3ayer 3auer
Au(ppepeHupoOBaAHHbIN 3a4eT)
Pazensr qucHUIuIMHLL, U3ydaeMbie B 6 cemecTpe
KosnmuecTBo yacoB
Ne HaumeHnoBanue pa3aenon AyAHTOpHad BHEay/I.
pasnena BCETO pabota aGata
A mup| P
1 ApXHUTEKTypa aBTOMaTU3UPOBAHHON CUCTEMBI 26 4 4 4 14
2 Knaccudukanms 31eMeHTOB aBTOMaTUKH 22 2 2 4 14
3 E;II{)BHqHLIe npeodpaszoBareny GU3NIECKUX BETH- 42 4 4 5 32
4 YcunureabHble JIEMEHTHI CHCTEM aBTOMATHKU 46 4 6 4 32
5 Perne, KOHTaKTOpBI, KOMMYTaTOPBI 44 4 2 4 34
Uroro: 180 18 | 18 | 18 126
Pazensr qUCHMIUTNHEL, U3ydaeMble B 7 ceMecTpe
KonmuecTBo yacoB
Ne HaumenoBanwue pa3einon ayAutopras BHeay/I.
pasnena BCETO pabota aGata
A |m[a | P
6 HcnomHuTenbHBIE JIEMEHTHI CUCTEM ABTOMATUKHU 24 4 4 4 12
Amnanoro-1mudpoBblie U u(po-aHaIoroBbie Mpeod-
7 pa3oBaTeNH 16 2 2 2 10
8 KoHTposeps! 11 cucTeM aBTOMaTH3aIlun 22 4 4 2 12
9 [TpoMbIieHHBIE CeTH U UHTEp(deichl 20 4 2 4 10
10 SCADA-cucTeMbl 26 4 4 4 14
Wroro: 108 18 | 16 | 16 58
Bcero: 288 36 | 34 | 34 184




4.2 Cogepxxanme pa3iejioB IHMCUUNINHBI

1 pa3aes ApXUTeKTypa aBTOMATHU3MPOBAHHOMN CHCTEMbI

PasnoBugHOCTH apxuTekTyp. TpeboBanus k apxutektype. [Ipocreitmas cucrema. Pacnpenenennbie
CUCTEMBI aBTOMaru3anuu. MHOroypoBHeBas apxurekrypa. Ilonstue OTKpbITOM cucreMsl. IlpumeHeHue
HNHTEpHET-TEXHOJIOTHH.

2 paszaea Knaccndukanusi 3JieMeHTOB AaBTOMATHKH

OO0mme XapakTEepPUCTHKU BJIEMEHTOB aBTOMAaTUKU. (OCHOBHBIE TIOHSATHS U  ONpPEIEICHUSI.
Krnaccudukanus 3neMeHTOB aBTOMaTHKU.

3 pa3nea [lepBuuHble npeodpasoBatenu GU3NUecKUX BeJUIHH

Knaccugukaius 1 OCHOBHbIE XapaKTEpUCTHKH MEPBUYUHBIX MpeoOpazoBateneid. [ IpuHims! moctpoeHus
M3MEpUTENIbHBIX NpeoOpasoBareneil. IlepBuunble MpeoOpa3oBaTey C JEKTPUYECKUMH BBIXOJHBIMU CHTHAIAMH.
OrneKTpOMaIlHHbIE IPeoOpa30BaTEH.

4 pa3aeln YceunaureabHblIe 3JIEMEHTHI CHCTEM aBTOMATHKH
KJ'IaCCI/I(bI/IKaI_[I/IH u 06H_II/IC CBCIACHU 00 YCUIIUTEIAX CUCTEM aBTOMATHUKH. HOJ'IyrIpOBOI[HI/IKOBBIe
YCUIIUTCIIN. MarHuTHEIEC U SJICKTPOMAIINHHBIC YCHIIUTCIIN.

5 Pa3nen Peste, KOHTaKTOPBI, KOMMYTATOPbBI
DneKTpuuecKue pene. DJIEMEHThl KOHTAKTOPHOIO YIpaBlEHUS W 3alluThl. [WapaBiauueckue u
ITHEBMAaTUYCCKUC DJICMCHTHI.

6 pa3aeln HcnonaHurebHbIE 3J1EMEHThI CHCTEM ABTOMATHKH

KJ'IaCCI/I(bI/IKaI_[I/Iﬂ n O6H_[I/Ie XApPaKTCPUCTUKHU HCIIOJITHUTCIBbHBIX 3JICMCHTOB. HcnonHurtenbHbIie
QJICKTPOMArHMTHBLIC yCTpOﬁCTBa. 3JI€KTpOMaFHI/ITHI)Ie M}’(bTI)I. HcrmomHUTEIbHEIC ABUTATEIIM IIOCTOSHHOTO
ToKa. I1laroBble ¥ MOMEHTHBIEC JBUTATECIIH.

7 pa3aea Anasoro-ungposbie u nM(ppo-aHaIOroBbIe Npeodpa3oBaTesu
Ha3znauenne u oOmme cBenenus o ALl m HAII. Knaccudukanus, npuHuun JIedCTBUS U
texunueckas peanuzanust ALIIT u LIAIL. OcHoBubie napameTpsl ALIT u [TAIL.

8 pazaen KonTpoJuiepsl Aj1s cucTeM aBTOMAaTH3allUH
IIporpammupyemsie JIOTHYECKUE KOHTPOJUIEPHI: THIIBI, aPXUTEKTYpa, XapaKTEPUCTUKH. Y CTPOMCTBA
cOopa nanHbIX. KoMnbroTepsl B cUCTEMax aBTOMaTH3alUu.

9 pazaea IIpombinieHHbIe ceTH U HHTepdelchbl

OO0mme cBeieHUs 0 MPOMBIIIICHHBIX ceTax. Monens OS: ¢pusnveckuil ypoBeHb KaHAJIBHBINA YPOBEHB,
CEeTEeBOM ypOBEHb, TPAHCHIOPTHBIM YpPOBEHb, CEAHCOBBIN YpOBEHb, NPUKIAIHOW ypoBeHb. MHTEpdeiicl RS-
485, RS-422, RS-232. CereBoe o0opynoBaHue.

10 pa3nea SCADA-cuctembl
Oo6ume cenenust o SCADA-cucremax. OcHoBHble ¢yHkuun SCADA-cucteM. ApXUTEKTYpHOE
noctpoerne SCADA-cucTeM. DKCITyaTallMOHHBIE XapaKTEPUCTHKH.

4.3 JIaGopaTopHbIe padoTHI

Ne JIP Ne HaumeHnoBanue nabopaTopHbIX paboT Kosr-Bo
paszznena 4acoB

1 1 N3yuenne untepdeiica noap3oparenst MasterSCADA 4
2 2 Pabora ¢ rotoBbM mpoextom MasterSCADA 4
3 3 Coznanne npoekra B MasterSCADA. 2
4 4 Pa3paboTka MHEMOCXEM 4
5 5 Tpennsl. Pabota ¢ TpennamMu 4
6 6 Co3gaHue mKan 4
7 7 KypHasl 2
8 8 OtyeTsl 2
9 9 Pa3paboTka mpoekTa aBToMaTH3aIiH 4
10 10 Pa3paboTka npoekTa aBTOMaTU3aluU 4

Hroro: 34




4.4 TlpakTuyeckue 3aHATHS

No Kou-Bo
Ne 3ansTus Tema
paszzuena 9acoB

1 1 Anaim3 paboThl CUCTEM aBTOMATH3AIMH TEXHOJIOTHUECKUMHU 4
poreccamu

2 2 Pa3paboTka rnepedns 3JIeMEHTOB Ha IPUHITUITUAIILHYIO CXEMY 2

3 3 [TepBuyHbIe MpeobpazoBaTeny GU3NYECKUX BEIUIUH 4

4 4 Y cunuTenbHbIC AJIEMEHThBI CHCTEM aBTOMATHKHU 6

5) 9) Pazpabotka crienudukanyu Ha COOPOUHBIN y3el 2

6 6 VcrioTHUTENBHBIE 3JIEMEHTHl aBTOMATHKH 4

7 7 Amnanoro-1udposeie ¥ UPPO-aHATOTOBBIC MPEOOPa30BATEIIH 2

8 8 [TporpammMupyembie orndeckue Koutposuiepsl (ITJIK) 4

9 9 VYrpaBieHue U IMarHoCTUKA ceTen 2

10 10 Pa6ora B SCADA-cucreme 4
Hroro: 34

5 YyeOHO-MeTOAMYECKOE 00ecIeueHrue TUCIUIIINHBI
5.1 OcHoBHas IuTEpaTypa

1. UBmun B.I1. CoBpemMeHHas aBTOMAaTHKa B CHCTEMax YIPABJICHUS] TEXHOJIOTHYECKUMHU MPOIECcca-
Mmu: Yueb. oc. / B.IL. UBmmn, M.1O. [lepyxun - M.: HUL] Uudpa-M, 2013 - 400 c.: 60x90 1/16 + ( Hom.
Mmat. znanium.com). - (Bsiciiee o06p.: bakanasp/). (m) ISBN 978-5-16-005162-8. Pexxum mocryma -
http://znanium.com/bookread.php?book=363591

2. Hlannpos, b. B. Texunueckue cpencrBa aBromarusanuu [Tekcr] : yueOnuk mis By3oB / b. B.
[Mangpos, A. JI. YynakoB. - Mocksa : Akagemus, 2007. - 368 ¢ - (Bricuiee npodeccruoHanbHoe 06pazoBa-
Hue).. - bubmumorp.: ¢. 358.. - ISBN 978-5-7695-3624-3.

3. TexHuueckue cpejcTBa aBTOMATH3allMM U ympaBieHus : yuyebHoe mocodue / B.B. Tyros, A.H.
Ceprees, [.A. IIpockypun, A.JI. KonnoB ; MunucrepctBo o6pa3oBanust u Hayku Poccuiickoit @enepanum,
OpenOyprekuit 'ocynapctBennblii YausepcuteT, Kadenpa ympasnenus u nHOOPMATUKH B TEXHUYECKHX
cuctemax, Kadenpa cucrtem aBromaruzanuu npousBojacTsa. - OpenOypr : OI'Y, 2016. - Y. 1. KontposabHo-
M3MEpUTENbHBIE CPEJICTBA CHCTEM aBTOMAaTH3alMM U ynpasieHus. - 110 c. : ui., cxem., Tabin. - bubauorp. B
kaH. - ISBN 978-5-7410-1594-0 ; To ke [DnektponHbld pecypc]. - Pexum gocryma
http://biblioclub.ru/index.php?page=book&id=469723

5.2 lonoinuTeNbHAs JIMTEPaTypa

1. Tanunos, A.Jl. Texuudeckue cpenctBa aBTomMaruzanuu : ydyebHoe mocodbue / A.J[. Janunos. -
Boponex : Boponexckas rocyapcTBeHHas JiecoTexHudeckas akagemus, 2007. - 340 c. : un.,tabin., cxem. -
ISBN  978-5-7994-0218-1 ; To e [DOnekrpoHHbsli pecypc]. - Pexum  gocryna
http://biblioclub.ru/index.php?page=book&id=142221

2. Pomuonos, B. JI. Texanueckue cpeacta ACY TII [Tekct] : yue6. mocobue mist By3oB / B. JI.
Ponmonog, B. A. Tepexos, B. b. fIkosies . - M. : Beici. mik., 1989. - 262 c. : win. - bubmmorp.: ¢. 258-261. -
ISBN 5-06-000132-5.

3. Llpetinep, M. 1O. Texaudeckue cpejcTBa aBTOMATH3AIMH U YIIPABICHUS [ DICKTPOHHBIA pecypc]
: NeKTpoHHBIN Kypc nekuuit / M. 1O. Lpeiinep, M. C. MocroBast; M-Bo o0pa3oBanus u Hayku Poc. dene-
paruu, denep. roc. OIOHKET. oOpa3oBar. yupexaeHue Boicil. pod. oOpazoBanus "OpeHOypr. roc. yH-T",
Kad. ynp. u uadpopmaTiku B TeXH. cucTeMax. - DIeKTpoH. TeKcToBble faH. (1 daitn: 8,43 MB). - OpenOypr :
OI'Y, 2013. -Apxusarop 7-Zip



http://znanium.com/bookread.php?book=363591
http://biblioclub.ru/index.php?page=book&id=469723
http://biblioclub.ru/index.php?page=book&id=142221

5.3 llepuoanueckue u3gaHusl

1. ABromaruzarus. CoBpeMeHHbIE TEXHOJIOTHH : KypHal. - M. : ArentcTBo "Pocrneuats", 2016.
2. ABTOMaTHKa U TeleMexXaHHKa : xKypHail. - M. : Hayka, 2016.
3. TIpubopsl 1 TEXHHUKA IKCIIEPUMEHTA : )KypHal. - M. : Akanemu3natientp "Hayka" PAH, 2016.

5.4 UnTepHeT-pecypcsbl

1. http://www.adastra.ru — caiit kommnanuun TRACE MODE.
2. http:/mww.intuit.ru — MTHTYUWT HalmoHaIbHbIH OTKPBHITHIH YHHBEPCUTET.

3. https://openedu.ru/course/ - «OTkpbITOe 0OpazoBanue», Karamor kypcoB, MOOK: «31eMeHTHI CH-
CTEM aBTOMATHYECKOTO yIpaBicHUs, «CoBpeMeHHast IPOMBIIUICHHAS 3JICKTPOHHKAY.

5.5 IlporpammHoe o0OecnedeHue, npodeccuoHajbHble 0a3bl JAHHBIX M HH(OPMANMOHHBbIE
CIPaBOYHbIE CUCTEMbI COBPEMEHHbIX HH()OPMAIMOHHBIX TEXHOJIOT Ui

1. Onepannonnas cucrema Microsoft Windows.

2. Open Office/LibreOffice - cB000OaHBII OPHCHBIN MAKET MPOrPaMM, BKIIOYAIOIINN B ce0s TEKCTO-
BbIif U TaOJMYHBIA PEIAKTOPBI, PEAAKTOP MPE3CHTAIUN 1 IPYTrUue OQUCHBIC IPHITIOKEHHSL.

3. CoDeSys — cpena pa3pabOTKH MPHUKIAAHBIX MPOTPaMM ISl IPOTPAMMHUPYEMBIX JIOTHUYECKUX KOH-
TPOJLIEPOB

4. SCADA TRACE MODE - mporpammHas cucTema JUisi aBTOMAaTH3alUN TEXHOJIOTHYECKUX TPO-
ueccoB (ACY TII), renemexanuku, nucneruepusanuu, yaera pecypcoB (ACKYD, ACKVYT') u aBromaruza-
[IUH 3IaHUH.

5. MasterSCADA — cucrema qiss ACYTII, MES, 3amgau y4dera u qucnerdepu3anui 00bEKTOB MPO-
meiieHHocTy, JKKX u 3panuid.

6. Texauueckue cpecTBa aBTOMATH3AIMHN U YIIpaBlieHUs (dacTh 1) [DnekTpoHHBIN pecypc] : 3mek-
TpOoHHBIN Kypc B cucteMe Moodle / B.b. lynopos, Open6. roc. yu-t. [J DnektpoH. naH. — OpenOypr: OI'Y,
[2015-2016]. — Pexum pocryma: OnekrponHbie Kypcbl OI'Y B cucreme oOyuenus Moodle. —
https://moodle.osu.ru/course/view.php?id=254.

6. ABTOMaTH3UpOBaHHAsl MHTEpPaKTHBHAsA cucteMa cereBoro tectupoBanus - AUCCT (3apeructpu-
poBana B POCIIATEHT, CBuuerenbcTBO O ToCylapCTBEHHOW perucTpaluu mporpammsl s OBM
Ne2011610456, mpaBoobnagarens — OpeHOYprckuii rocy1apCTBEHHBIM YHUBEPCUTET), PEKUM AOCTyma [
http://aist.osu.ru.

6 MaTepuajibHO-TeXHHYECKOe o0ecnedeHne JUCHUNINHBI

VY4eOHble ayAUTOpUU ISl IPOBENCHUS 3aHITUN JEKIMOHHOIO THMA, JUIsl IPOBEIEHUS IPYNIOBbIX U
UHIVBUAYAJIBHBIX KOHCYJIbTAlMM, TEKYLIEro KOHTPOJSI W TNPOMEXKYTOYHOW aTTECTAllMM OCHAIECHbI
KOMIUIEKTAMH ~ yYEHHUYECKOW MeOesln, TEeXHUYECKHMH CpEeACTBAMU OOY4YEHMs, CIYKallUMU JUIs
npeacTaBiIeHNus yueOHoM nHpopManuu 60JIbIION ayAUTOPHH.

JlaGoparopHble ¥ MPAKTUYECKHUE 3aHSATHS MPOBOJATCS B ayJUTOPHUSAX, OCHALEHHBIX KOMIIBIOTEPHOM
TEXHUKOU.

[Tomemenue A caMOCTOSITENBHON PabOTHl O0y4aIOUIMXCS OCHAIIEHbl KOMITbIOTEPHON TEXHUKOM,
nojkiatoueHHoW K cetn "HHTepHer" M obecnedeHuMeM J0CTyHna B D3JIEKTPOHHYI HH(OpPMAIMOHHO-
oOpazoBarenbHyto cpenxy OI'Y.

K paboueii npocpamme npunazaromcesn:

o DoHJ OIEHOYHBIX CPEJCTB JUIS MPOBEACHUS MPOMEKYTOYHON aTTECTAllUd OOYYAIOIIUXCS IO
JTUCLUTUINHE;

e MeTonuueckne yka3zaHus sl 00 yJarOIIMXCs 0 OCBOCHHIO JUCITUTIITMHBL.


http://www.adastra.ru/
http://www.intuit.ru/

