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1. INEPEYEHb IINTAHUPYEMBbIX PE3YJIbTATOB OBYYEHUA
IO JUCHUIIVIMHE, COOTHECEHHbLIX C IVIAHUPYEMBIMU PE3YJIBTATAMMU
OCBOEHMUS OFPA30OBATEJBHOM ITPOT'PAMMBI

Buj nesiTteibHOCTH BBITYCKHUKA

JlucuuIimHa OXBATHIBAET KPYT BOMPOCOB, OTHOCSIIUXCS K MPOEKTHO- KOHCTPYKTOPCKOMY
BUJY MTpo(heccroHalIbHOM 1eATeIbHOCTH BBIITYCKHUKA B COOTBETCTBUH C KOMIETEHIIUSMHI U BUIaMU
NESITEIbHOCTH, YKa3aHHBIMH B YI€OHOM IIJIaHE.

Hean AucUNIMHBI

N3ydyeHne MPUHIUMIOB MOCTPOCHUS U (YHKIIMOHUPOBAHHS aBTOMATHU3UPOBAHHBIX HH(OP-
MaIlMOHHO-YIPABJISIONMINX CUCTEM, H3yUYeHHE OOBEKTOB YIIpaBjeHHUs, cOOp u 00padoTka uHpopma-
[[UU, U3yYCHHE JIOKAITBHBIX CUCTEM YIPABJICHUS TEXHOJIOTHYECKIUMH MPOILIECCaMHU.

3agauu AUCHMILIMHBI

ChopmupoBats y oOydaromuxcs 3HAHUS, yYMEHHUS ¥ HAaBBIKM TOJITOTOBKUA TEXHHKO-
SKOHOMHYECKOTO 0OOCHOBAHMS MPOEKTOB CO3/IaHUS CHCTEM M CPEJICTB aBTOMATU3allUU U yIpaBJie-
HUS, TIOCTPOCHUSI aBTOMATH3UPOBAHHBIX WH(POPMAIIMOHHO-YIIPABIISIFOIIMX CUCTEM, COOpa M aHau3a
UCXOJHBIX JaHHBIX JJIS pacuera v MPOEKTUPOBAHUS CUCTEM M CPEICTB aBTOMATH3allUU U yIIpaBJie-
HUSL.

Kon Conep:xanue IlepeyeHb NIAHNPYEMBbIX Pe3yJIbTATOB
KOMIIeTEeHIIMH KOMIIeTeHIMii 00y4eHMs1 10 JUCHUILINHE
1 2 3
[1K-4 'oTOBHOCTB yuacTBOBATh B MOATOTOBKE | 3HATH:
TEXHUKO-I)KOHOMUYECKOTO  OOOCHOBAa- | - OCHOBHBIE IPHUHIMIBI IOCTPOEHUS U

HUS TIPOEKTOB CO3JIaHUSI CHUCTeM U | (YHKIMOHHPOBAHHUS  aBTOMATH3HPOBAH-
CPEICTB aBTOMATH3AIMH U YIIPABICHUS | HBIX WH(POPMAIIMOHHO-YIPABIISIOMUX CH-
cTeM

YmMmern:

- BBIMIOJTHATH TPOCSKT TEXHUYECKOTro obec-
TICYCHHUST CUCTEM yTIPABJICHUS

Baaners:

- COBPEMEHHBIMH MPOTPAMMHBIMH CpE/I-
CTBAaMH  TOJATOTOBKHM KOHCTPYKTOPCKO-
TEXHOJIOTHYECKON JOKYMEHTAIHH;

TIK-5 CriocoGHOCTh  OCYHIECTBIATH cOOp U | 3HATH:

aHaJIM3 UCXOJHBIX JTAHHBIX JIJIS pacueTa | - OCHOBHBIC METOJIbI cOopa M 00padoTKU
Y TPOCKTUPOBAHHS CUCTEM M CPEICTB | HHPOPMAIMK, H3YYCHHE JIOKAIBHBIX CH-
ABTOMATH3AIINU U YIIPABICHUS CTEM YIPABICHUS TEXHOJIOTHYECKUMHU
MPOIECCaAMHU

Ymersn:

- TONy4YaTh HEOOXOMUMYIO HWH(POPMAIIUIO
1 00pabaTeIBaTh €

Baaners:

- HaBBIKAMU pPabOThI C COBPEMECHHBIMHU
anmapaTHBIMA W TMPOTPaMMHBIMH  Cpe/l-
CTBAaMH HCCJICIOBAHUS U TPOCKTUPOBAHUS
CUCTEM YIpaBJICHHS

2. MECTO JUCHHMILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPO-
I'PAMMBbI

Hucrunmuaa b1.B.14 ABromaTusupoBaHHble HH(GOPMAIIMOHHO-YIPABIISIONINE CUCTEMBI
OTHOCHUTCA K BapHaTHBHOﬁ qacTu.

JucuumniuHa ABTOMaTU3WPOBAHHbBIE WH()OPMALIMOHHO-YTIPABIISIIOIINE CUCTEMBI Oa3upyercs
Ha 3HAHMX, MOJYYEHHBIX Npu u3ydeHud aucuuruimd: b1.5.12 MupopmanroHHble TEXHOJIOTHH,
b1.B.09 IludpoBsie cucTeMsl yrpaBlIeHHUs.

OCHOBBIBasACh Ha U3YYEHUH MEPEUNUCICHHBIX JUCUUIUINH, ABTOMAaTH3UPOBaHHbIE HH(OpMa-
[UOHHO-YIIPABJIAIONINE CHCTEMbl MpPEACTaBIsE€T OCHOBY JJIs  U3YYEHUS AUCLMILIUHBI
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b1.B.JIB.09.01 IIpoekTupoBaHre aBTOMAaTU3UPOBAHHBIX CUCTEM.
Takoe cucTeMHOE MEXIUCIUIUIMHAPHOE U3YYECHUE HAPaBIEHO Ha JOCTIKEHHE TpeOyeMo-

ro ®I'OC ypoBHS MOATOTOBKY 1O KBaTM(pUKauyu OakaaaBp.

3. PACITPEJEJEHUE OBBEMA JUCHHUIIVINHbI

3.1. Pacnipenesienne o0bemMa JUCUMILJIMHBI IO (popMaM 00ydeHUst

Tpyooemkocmsb oucyuniunsl 6 yacax
Kypcoesas
Buo
=2 S S & 3 paboma npome-
2 2 =~ & 2 (npoexm) P
s S L N 2 P > | arcymou-
Do S s 3 3 S - Y
pma ~ 2 2 2 S kon HoU am-
o0yuenus g 2 = 3 E mponshan
S > 3 mecma-
S S & s ) paboma,
5 S g 2 S S x| S8 uuu
ol © S 3 S| &z| 3| $ 5| pepepam,
S 3| 3| 2| 3| S5 &5 8¢ pre
O A < N | 8| KRI| O3
1 2 3 4 5 6 7 8 9 10 11
OuHnas 4 7 108 51 17 17 17 57 - 3auér
3aounasi (ycko- | 5 | — | 108 16 5 5 6 88 - 3auér
peHHoe 00y4e-
HUE)
3.2. PacnpeneneHue o0beMa JUCHUILVIMHBI 1O BHAAM  Y4eOHbIX 3aHATHH
U TPYAOEMKOCTH
6 m.u. 6 UHMeEPaK- Pacnpedenenue
Tpyoo- | muenoii, akmuenou, | p, cemecmpam, uac
Buo yueonuvix 3anamuii eMKOCHmb | UHHOBAUUUOHHOU
(uac.) dopmax, 7
(uac.)
1 2 3 4
I. KonTakTHasi paGoTa 00y4aromuxcs ¢ npe-
nojaBareJseM (Bcero) S1 12 S1
Jlexmmm (JIk) 17 6 17
JlaGopartopusie padotsi (JIP) 17 4 17
[Ipaktuueckue 3ansatus (113) 17 2 17
['pynmoBsie (MHIMBUAYAIBHBIE) KOHCYIbTAIIUN + . +
II.CamocTosiTeIbHASA padoTa 00y4arOIIUXCS
57 - 57
(CP)
[ToaroToBka k 1abopaTOpHEIM paboTam 19 - 33
[ToaroroBKka K MPaKTHYECKUM 3aHITHIM 19 i} 33
[MoaroroBka K 3a4eTy B TEUECHHE CEMECTpa 19 - 19
I11. IIpomeskyToyHast aTTecTamus 3a4ET + - +
OO0mmas TpyI0eMKOCTh JIUCITUIUIMHBI  Yac. 108 - 108
3a4. efl. 3 - 3




4. COOJEPKAHUE JUCHUIIVINHbI

4.1. Pacnipenesienne pa3aejioB IMCHUIVIMHBI 110 BUIAM Y4eOHbIX 3aHATHI
- 1J1s1 04HOM opMBbI 00yUeHus:

Buout yueonuvix 3auamuii, 6K1104aa camocmos-
menbHyl0 padomy odyuarowuxca u mpyooem-
No
pasoe- Haumenosanue Tpyoo- Kocmbo; (uac.)
d u pazdena u emMKoCcHb, yuebnvle 3aHAMUA Camocmosn-
membL mema OuCUUnIUHbDL (uac.) nabopa- | npakmu- mebHan
JNeKyuu mopHhble yeckue |paboma ooby-
padomel | 3anamusn | 4awuuxca
1 2 3 4 5 6 7
1. OO0mue NPUHIHAIBI TOCTPOCHUSI
U pynknuonupoanusa AUYC 18 4 2 2 10
1.1. | Ornnume aBTOMAaTH3UPOBAHHBIX
CUCTEM YIIPABIIEHUS OT CUCTEM 1,5 0,5 — — 1
ABTOMATHUYECKOTO YIPaBJICHUS
1.2. | Ocnosuble pyuakmmm ANTYC 1,5 0,5 — — 1
1.3. | ®yaxkmun AMYC xak mocienoBa- 15 0.5 B B 1
TEJIBHOCTh OTJIEIBHBIX IPOLIECCOB ’ ’
1.4. | PaznoBugHoCTh cTpyKTyp AUYC 3,5 0,5 1 1 1
1.5. | XapakTepuCTUKH TEXHOJIOTHYEC-
CKOT0 TIporiecca Kak 00beKTa KOH- 4 1 — — 3
TPOJISL ¥ YIIPABICHUS
1.6. | Orans! npoextupoBanus AUYC 6 1 1 1 3
2. HN3yyeHue 00beKTa ypaBJeHuUsl.
CoOop u nepBuuHasi 00padoTKa 32 5 6 6 15
HH(popMaIul
2.1. O MeToaax UaeHTU(DUKAIUH.
Nnentuduxarus mpoMbIIIIEHHO- 5,5 0,5 3 - 2
ro o0beKTa
2.2. | Unentuduxauus OY mno pasros-
HOM KPUBO# M YaCTOTHBIM Xapak- 7 1 3 — 3
TEPUCTUKAM
2.3. | BBoJ aHaJIOTOBBIX CUTHAJIOB 5,5 0,5 — 3 2
2.4. | AJAropuT™sl NEpBUYHON 00pabOT- 9 ) B 3 4
KM aHAJIOTOBOI MH(pOpMaIn
2.5. | Ilepecuer B TEXHMYECKHE CIUHHU-
upl. [IpoBepka Ha TexHOIOTHYE- 2,5 0,5 — — 2
CKHE TPaHMIIBI
2.6. | BBox u mepBuyHas o06paboTka 2.5 0.5 3 3 )
JUICKPETHBIX CUTHAJIOB
3. JlokajibHBIE CHCTEMBI yIIPaBJIe-
HHSA TEXHOJOTHYECKMMHU MPO- 58 8 9 9 32
neccamMu
3.1. | CTpykTypa JOKaIbHON CHCTEMBI 11,5 0.5 4.5 45 )
yIpaBIeHUS
3.2. | Anroputmsl GOPMHUPOBAHUSA 35 7 3 3 28
YIPaBIISIFOUIMX BO3/IEUCTBUN
3.3. | AnropuTMuYecKas CTPyKTypa Jio-
KaJIbHOW CUCTEMBI ¢ IU(POBEIM 11,5 0,5 4.5 4.5 2
YCTPOMCTBOM YIPaBICHUS
UTOro 108 17 17 17 57




- U1l 32049HOM (popMbI (YCKOPEeHHOe 00yueHue) O0yUeHus :

Buowt yuebnuvix 3anamuii, 6K1104asA camocmos-
menvHyio pabomy odyuarowuxcsa u mpyooem-

pajﬁe- Haumenoeanue Tpyoo- Kocmu; (uac.)
nau paszoena u emKocmb, yuebdnvie 3auamus Camocmosn-
membl mema OuUCUUNIUHDBL (uac.) nabopa- | npakmu- menvHan
aeKkyuu mopHuwle yeckue |padoma 00y-
padomel | 3anamusn | uaouwuxcs
1 2 3 4 5 6 7
1. OO0mue NPUHIMIILI TOCTPOEHUSI
U pyakuuonupoBanusi AYC 24 1,5 - 2 23
1.1. | OTanune aBTOMAaTU3UPOBAHHBIX
CHUCTEM YTIPABIICHUS OT CHCTEM 3 0,2 — — 4
ABTOMAaTHYECKOTO YIIPaBICHHUS
1.2. | OcuHoBHble QyHKIIH AUYC 3 0,2 — — 4
1.3. Oynkiuun ANYC kak nmocnenona- 3 0.2 B B 4
TEJIHHOCTH OTAEIHHBIX MPOIIECCOB ’
1.4. | PazHoBugHOCTh CTpyKTYp AUYC 3 0,2 — 1 4
1.5. | XapaKkTepuCTUKH TEXHOJIOTHYE-
CKOT0 Tpoliecca Kak 00beKTa KOH- 6 0,2 - - 8
TPOJISt ¥ YIPABIICHUS
1.6. | Oransr npoektupoBanmst AYC 7 0,5 — 1 7
2. H3ydenne o0bexkTa ynpapiaeHHsI.
CoOop u nepBuuHasi 00padoTka 34 1,5 5 1 24
uHpopMaunu
2.1. O MeToaax UACHTU(DUKAIUH.
Wnentndukanus npoOMBILLICHHO- 5 0,2 1 — 3
ro 00BbeKTa
2.2. | Uneatudukanus OY 1o pa3roH-
HOM KpUBOH M YaCTOTHBIM Xapak- 5 0,2 1 — 4
TEPUCTHKAM
2.3. | BBox aHAJI0TOBBIX CUTHAJIOB 8 0,2 1 1 5
2.4. | AIropuTMbl IEpBUYHON 00pabOT-
N 6 0,2 1 5 4
KM aHaJIOTOBOH MH(OpMaIMu
2.5. | llepecuer B TEXHUYECKHUE CIUHU-
el [IpoBepka Ha TEXHOJIOTHYE- 5 0,2 — — 4
CKH€ TPaHHIIbI
2.6. | BBox u nepBuuHast 00paboTKa 5 0.5 | B 4
JMICKPETHBIX CUTHAJIOB ’
3. JlokajibHBIE CHCTEMBbI yIpaBJie-
HHS TEXHOJOTHYEeCKUMH MPOo- 50 2 - 3 41
HeccamMu
3.1. | CtpykTypa JIOKaIbHON CUCTEMBI 4 0.2 3 5 5
yIpaBIeHUs
3.2. | Anroput™Msl GopMUPOBAHIS 43 16 B B 37
YOPaBISIONIMX BO3AECHCTBUI ’
3.3. | AsnropuTMHUeCKas CTPYKTypa Jo-
KaJIBHOW CUCTEMBI ¢ ITU(POBBIM 3 0,2 — 1 2
YCTPONCTBOM yIIpaBICHUS
HUTOI'O 108 5 5 6 88




4.2. Cogepxxanue TUCUMILIMHBI, CTPYKTYPUPOBAaHHOE 10 pa3jiejiaM U TeMaM

Yacte nekmuit (6 4YacoB) MPOBOAWTCS B HMHTEPAKTHBHOM BHIEC 'pa3z00op KOHKPETHBIX
cuTyanuit", mpemojaBaTeNb Ha OOCYXKIEHHE CTaBUT KOHKPETHYIO CHUTYyallMio, OOydJaromuecs
AHAJIM3UPYIOT M 00CYXIAIOT 3Ty CHTYallMio coobia, Bceit ayautopueid. [IpenogaBarens crapaercs
AKTUBU3UPOBATb Y4aCTHUC B OGCY)KI[GHI/II/I OTACJIbHBIMHU BOIIPOCAMH, 06paH_I€HHBIMI/I K OTACJIbHBIM
o0ydaeMbIM, IIPEJICTaBISET pa3IMyHble MHEHUS, YTOOBI Pa3BUTh JAUCKYCCHIO, CTPEMSCh HAPaBUTh
€€ B HYXXHOC HaIIpaBJICHHUC. 3aT€M, OIMUpasCb Ha IMPABUJIBHLBIC BBLICKA3bIBAHHUA W aHAJIU3SUPYS
HENpPaBWIbHbIE, TOJABOJUT CylIaTeNel K KOJUNIEKTUBHOMY BBIBOY HJIM 0000IIEHUIO.

1. O0mme npuHUMIBI NOCTPOeHus U pyHkuuonuposanuss ANUYC

1.1. Otnuune aBTOMaTU3UPOBAHHBIX CUCTEM YNPABIEHUS OT CUCTEM aBTOMAaTHUECKOTO
YIPABJICHUS

IlepBBIM OTVIMYUTENBHBIM IPU3HAKOM aBTOMATHU3UPOBaHHBIX cUcTeM ynpasieHus (ACY) ot
cucteM aBroMarudeckoro ymnpasieHus (CAY) sBiseTcss HaM4Yhe B KOHTYpe uYeloBeKa-oneparopa
(mucmeryepa), a TaK)Ke BOZMOKHOCTD BBITIOJIHEHUS JIOTIOTHUTENBHBIX (YHKIMNA Garogapsi UCTIONb-
30BaHUI0 COBPEMEHHBIX KOMIIBIOTEpHBIX TexHonorui. Harmsaueim npumepom CAY MoXeT ciy-
XKHUTh OJIHOKOHTYpHAs CUCTeMa PEryJIMpPOBAHHUS TEMIIEPaTyphbl BOABI HAa BBIXOJE TEINIOOOMEHHUKA,
KOTOopas MpeacraBieHa Ha pucyHke 1.1. Boma momorpeBaeTcs 10 HYKHOW TeMmIepaTypbl 3a CUET
TEIUIOBOM 3HEPTUU FOPSYETO Mapa.

TENNOOBMEHHUK - OY

Boaa lonorperas sora
——— — — — — —

T

I'opaunit nap

nap YNPABNAIOWEE YCTPOWCTBO
{YY). NUA-perynatop

Puc. 1.1. Cucrema aBTOMaTu4ecKOro ynpasieHHUs TEII000OMEHHUKOM

Ecnu peanbHas temneparypa ogorpeBaeMon BoAbl Tpear, U3 MEpsieMasi TEPMOIIAPOM, OTIIH-
YaeTCs OT 3aJaHHOMU 1z, TO YIPABIAIOLIEE YCTPOUCTBO Y'Y, COCTOAIIEE U3 UBMEPUTEIBHOTO, PETy-
JUPYIOMIETO OJIOKOB U YCUIIUTENSI MOIITHOCTH, BBIpaOaThIBACT YIPABIISIONIEE BO3ACHCTBHE HA MOTOD
M c¢ penykropom Pen, perymupyromumu oT00p OTpabOTaHHOTO Tapa TakK, 4TO Obl CKOMIIEHCHPO-
BaTh yKa3aHHYIO pasHully. HecMoTpsi Ha TO YTO peryiaupoBaHHE B KOHTYPE OCYIIECTBIISIETCS MO
[TN]] 3akony, obecnieunth MakcumanbHblii KITJ[ HarpeBa Boabl B TETUIOOOMEHHUKE 0€3 JOTOIHU-
TENbHBIX (PYHKIHIA U YyCTPOUCTB B PACCMaTPUBAEMON CUCTEME HE TIPEICTABIISIETCS BOSMOKHBIM.

Jlyist aTOM 11eTM pekoMeHayeTcs ucnonb3oBath AUYC ¢ TemnooOMeHHUKOM, (YHKITHOHAITb-
Hasl CTPYKTypa KOTOPOH MTOKa3aHa Ha pUCyHKe 1.2.

Boaa & Ilonorperas Boaa

=T Tormoolmmim _‘T)
TV‘"

Tl |- -

OrpaboTanHuii
nap

Puc. 1.2. ABromatu3upoBanHas HHGOPMAIIMOHHO-YTIPABIIAIONIAsl CUCTEMA ITPOIIECCOM HarpeBa B
TEII000MEHHUKE



JlonoysHUTENbHBIE AATYMKHA TemnepaTypbl 71 U pacxona (J1 MUTATEIbHON BOJABI TEMIIEPATY-
pbl T2 1 pacxona ropsiuero napa (J> MO3BOJISIOT IPU HAJMYUU YCTPOUCTB MpeoOpa3oBaHUs aHANIO-
roBoi nHpopmaru B iudpoByro U 00paTHO (Ha puc. 1.2 He moka3aHbl) peanuzoBarh GyHKIUU: D1
— pacuert 3agaHust (J23a]1 B COOTBETCTBUU C NMPHUHATHIM KPUTEPUEM, YUETOM CUTYaIlMH Ha OOBEKTe
U HCIIOJb30BAaHUEM MOJEIHN TeriooOMeHHuKa; @2 — BU3yaln3alus OCHOBHBIX MapaMeTpoB s
nucneruepa (/1); ®3 — peryauposanue pacxona Q> no ITUJI] 3akoHy ¢ MpoBEPKOH JOMOJHATEb-
HBIX ycnoBuit; ®4 — pacder TeXHUKO-2KOHOMHYeckuX napameTpoB (TOII). YVixke oxHo mepeuncie-
HUe (DYHKIMI aBTOMAaTU3UPOBAHHON MH(OPMAIIMOHHO-YIPABIIAIONIEH CHCTEMBI POIIECCOM Harpe-
Ba B TEIJIOOOMEHHHUKE TOBOPHUT O TOM, YTO OH OYJET BHINOJHATHCS 3P deKTHBHEE U HATJIAIHEES 10
CPaBHEHHIO C CHCTEMOH aBTOMATHYECKOTo yrpaBieHus. s peanu3aiuu JOMOTHATEIbHBIX (PYHK-
i AYC nenecoo6paszno ucnoiab3oBath SCADA-cuctemy.

1.2. OcuoBusbie pynkiuu AUYC

B obmieoTpacieBbIx pyKOBOISIIMX METOIWYECKUX MaTepuaiax mo coznannio ANUYC B pasz-
JIMYHBIX OTpaCJUIX HpOMBILHJIeHHOCTI/I OTMCUYACTCA, YTO OCHOBHBIMH HJId 3THX CHUCTEM SABJIIAIOTCA
nH(GOopMaMoHHOl BEIMHMCIUTENLHBIE U YIIPABIAOIINE QYHKIIMH.

K ungopmayuonno-evivuciumenvuvim pynxyusm OTHOCSTCS:

- cOop, mepBuYHasE 00padOTKa U XpaHEHHE HH(POPMAIIHH;

KOCBEHHBIC M3MEpPEHUS apaMeTPOB MPOIIeCcCa U COCTOSIHHSI TEXHOJIOTHIECKOTO 000pyH0-

BaHUS;

CUTHAJIN3ALUS COCTOSTHUI TEXHOJIOTHYECKUX MapaMeTpoB U 000pyI0BaHUS;
KOHTPOJIb U PETUCTPAIUsl OTKIIOHCHUH MapaMeTPOB TEXHOJIOTHYECKOTO IMpoIecca OT 3a-

JAHHBIX;

- aHaIIM3 CpabaThIBaHUS OJOKUPOBOK M 3aITUT TEXHOJIOTHIECKOTO 000PYI0BAHNS;

- TUATHOCTHKA U MPOTHO3UPOBAHNE TEXHOJIOTHUYECKOTO MPOIIeCCa;

- TMAarHOCTHKA U MPOTHO3UPOBAHNUE COCTOSHUS KOMILJIEKCA TEXHUUECKUX CPECTB;

- ONepaTUBHOE OTOOpakeHNe MHPOPMAIUU U peKoMeHauu no BeaeHuto TII u ymnpasme-
HUIO TEXHOJIOTMYECKUM 000pyI0BaHUEM.

K ynpasnarowum ¢pynkyuam oTHOCATCS:

- OJTHOTAKTHOE JIOTHYECKOE YIpaBjieHUE (BBIMOTHEHNE OJIOKMPOBOK, 3AIIUT U T. I1.);

- perynupoBaHue OTAEIbHbIX TapaMeTpoB T1I;

- KaCKaJHOE PeryIupOBaHUE;

- MHOTOCBSI3HOE PETyTUPOBAHUE;

- TUCKPETHOE YIIpaBJICHUE TEXHOJIOTHUYECKUMH MpoLieccaMi U 000pYyI0BaHHUEM;

- ONTUMAIILHOE YIIPABICHNE YCTAHOBUBIIMMICS U HEYCTAHOBUBIIIMMIUCS PEKHUMAMU;

- aJalTUBHOE yIIpaBJCHHE.

Jonoanumenvnole pynkmmun ANYC:

- IOArOTOBKa MH(OPMALIUU JUTsl BBIIIECTOSIIIUX M CMEKHBIX CHCTEM U YPOBHEW YIpaBlieHUs
(peructpariyisi mpocTosi 000PyIOBAHUS, IPUINH aBaAPUH, BPEMEHU PEMOHTA U T. I1.);

- pacyeT TEXHUKO-DKOHOMHYECKHX M TEXHUYECKHX IIOKa3aTeseil, Hampumep CTOMMOCTHU
TOTLIINBA

1.3. ®ynkun AYC kak nocne1oBaTeIbHOCTh OTAEIbHBIX IPOLIECCOB

Oyukunn AUYC BbIOMparoTCS U3 CIUCKA, B KOTOPOM OHHU CTPYINIUPOBAHBI MO CBOEMY
Ha3HAYCHUIO, HAIPUMED, ISl KOHTPOJIS, YIIpaBIeHUs, UCCIEA0BaHuUs, TUTAaHUPOBaHUs U T. . Jlto0as
(GYHKIUS TIPENCTaBISETCS B BHJIE MOCIEIOBATEILHOCTH TPEX IPOIECCOB: BBOAA (COOpa) MaHHBIX,
00pabOTKH U BBIBO/IA PE3YIIHTATOB.

[Iporecc BBOAa XapaKkTepu3yeTcs:

- YUCIJIOM U BHJIOM KaHAJOB;

- IEPUOJOM WJIM MaTEMATUYECKUM OKUJJAHUEM YacTOThI OMPOCa KAaHAJIOB;

- TOTYCTUMBIM BpEMEHEM 3a/I€p>KKH BBOJIa IO OAHOMY KaHaly;

- TpeOyeMoli TOUHOCTBIO MPEACTABICHUS TAHHBIX.

[Tporecc 06pabOTKHM XapaKTeprU3yeTCs:



- BpEMEHEM HCIOIb30BaHUs Ipolieccopa Uil pealn3aliy onepaluuy BBOa;

- IEPUOJIOM UM MAaTEeMaTUYECKUM OXKUJTAHUEM BPEMEHH BBI30Ba MAPaMETPOB;

- 00beMOM MaMSITH, 3aHUMAEMbIM NPOrpaMMaMU 00pabOTKH U MOATOTOBKHU JJI BHIBOJIA;

- BpEMEHEM HCTIOIh30BaHUS TIPOIleccopa sl pean3alliy BHIBOJA;

- BUJaMHu 00paboOTKH;

- BpeMeHeM 00pabOTKH OJHOTO MapaMeTpa, KOTOPOE MOXKET ObITh OIIEHEHO MO 00bheMy Ia-
MSITH, 3aHIMaeMOMY INporpamMmamMu oOpabOTOK, M MPOU3BOJUTENLHOCTH MPOIEccOpa, UCIOIb3ye-
moro B YBK.

BriBog 00paboTaHHBIX M@aHHBIX (QHAJOTOBBIX, JAUCKPETHBIX, CHUMBOJBHBIX) Ha OOBEKT
YIIpaBIEHUS U ONEPATOPY XaPAKTEPU3YETCS:

- 00beMOM BBIBOJIUMOM MH(pOpMAINH;

- IOTTYCTUMBIM BpEMEHEM 3a/ICPKKU MHHOPMAITUH;

- 00beMOM MaMSITH MTPOTPAMM BBIBOJIA;

- IEPUOJIOM UM MAaTEMaTHIECKUM OXXUJTAHUEM WHTEPBaJia MEKy BHIBOJIAMHU.

Pazpabotunku AUYC monydaroT nepedyrciIieHHbIe XapaKTePUCTUKU B TPOIECCe M3YUCHUS
o0BeKkTa aBromMaTu3ali. Hampumep, 10CTaTOYHO MUPOKHUH KiIacc MPOU3BOJICTB C HEMPEPHIBHBIM U
HenpepbiBHOI IHCKPETHBIM XapaKTEpOM MMEET CIEAYIOLINE TPEIENbl H3MEHEH S OCHOBHBIX TTOKa-
3aTeNen:

- KOJTMYECTBO BXOJHBIX aHAJIOroBhIX curaaimoB — 150-3000;

- KOJIMYECTBO BXOJHBIX TUCKPETHBIX curHanoB — 200-2000;

- KOJTMYECTBO peryaupyromux opranoB — 10-200;

- KOJIMYECTBO BBIXOJHBIX ABYXIO3UIMOHHBIX curHainos — 100—-1000;

00beM nH(pOopMaIMK, BhIJTaBAEMON Ha WHIUKAIIMIO U peructparuto, 250—1600 out/c;

- BpeMsi peaKIii CHCTEMbl Ha U3MEHEHHUS COCTOsSTHUS 00BekTa, 0,1-10 c;

- HapaboTKa Ha 0TKa3 PyHKIMH, peann3yeMbiX B cucteme, 100—-10 000 4.

1.4. PaznoBugHocts cTpykTyp AUYC

1. @yukyuonanvnas cmpykmypa onpenenser Kiacc 1enei, st JOCTUKEHUS KOTOPhIX Mpo-
eKTHPYETCs aBTOMaTu3upoBanHas uHdopmanuonnol ynpasnsiomas cucrema. OGBIYHO 3Ta CTPYK-
Typa COCTOUT U3 HECKOJBKUX MOJCUCTEM, OTIMYAIOLIUXCS 10 CBOEMY (PYHKI[MOHAJILHOMY Ha3Haye-
Huto (puc. 1.2).

B yacTHOCTH, MOKHO BBIAETUTH CIEAYIOUINE MTOACUCTEMBI:

- moacuctema cobopa u nepBHYHON 00pabOTKH MHPOPMALIMK, IPEJHA3HAYCHHAsS IS OIpoca
AHAJIOTOBBIX, JTUCKPETHBIX JTaTUYUKOB ¢ 00pabOTKON M aHammM30M MHpopMaIuu 00 00bEKTe aBTOMa-
TU3AIHH;

- IoicUCcTeMa YIPaBJICHUS U BBIIAYU YIIPABIIAIOIINX BO3ACHCTBHIA;

- moJicucTeMa (pOpMHUPOBAHUS CBOJHBIX MTOKa3aTeNeH;

- IOICUCTEMA PETUCTPAlMU U aHaIu3a MPOU3BOJCTBEHHON CUTYallUH.

CoBpeMeHHbIE KOMITBIOTEPHBIE TEXHOJIOTUU MO3BOJISIIOT OOBEIMHUTH BBIOJIHEHHE YKa3aH-
HbIX pyHkiuit 6maronapss SCADA-cucteMaM.

2. Aneopummuuecxas cmpykmypa (AC) npencraBisieT co00i COBOKYITHOCTb alrOPUTMOB H
ycioBHM uX paboThl. Ha 3TO# CTpyKType yKa3bhIBalOTCS CBSI3H, ONPEACIISIONINE MOCIIEI0BATEh-
HOCTh BBINOJHEHUs anroputmoB. K npumepy, Ha pucynke 1.3 mpencrasnen gparment AC, Ha Ko-
TOPOM 3aJlaHbl YCJIOBHSI MIEPEX0/ia K OMPEICICHHOMY aJlTOPUTMY BBIYUCIICHHUS YIPABIISIOIIETO BO3-
JeMCTBUS, €CIIM CUTHAJ PacCOTIaCOBAaHUS HE YOBJIETBOPSAET TEM HJIM MHBIM 3HAYCHUSM.

[Ipyu npoeKTUPOBAHUU CIOKHBIX CUCTEM BHAYaJIe COCTABISIOT YKPYITHEHHYIO aJTOpUTMHUYE-
CKyI0 cTpyKTypy. Takas crpykrypa anss AUYC ¢ terioooOmMenHukoM (puc. 1.2) mpeacraBieHa Ha
pucynke 1.4. 3arem pa3pabaTbIBaOT 0oJiee NeTATU3UPOBAHHYIO ATOPUTMHYECKYIO CTPYKTYPY, T0-
JNOOHYIO TIPeACTaBICHHON Ha pucyHke 1.5.
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Puc. 1.5.

3. Texnuueckas cmpykmypa (TC) npencraBisieT co00H KOMIUIEKC TEXHUYECKHUX CPENICTB B
BUJIE OTACIBHBIX MOIyJIeH U OJIOKOB, MTPeIHa3HAUEHHBIX s peanu3anuu pyakuuit ALY C.

Ha TtexHuueckoi CTpyKType YKa3bIBalOT CBSA3H MEXIY TEXHHUUECKUMHU OJOKaMH M IPUBOISAT
B cllyyae He0OXOAMMOCTH NoscHsonMi TeKcT. TC cTpouTCsl Ha OCHOBE pacHpeeNICHHBIX CUCTEM
cOopa JaHHBIX M yIpaBlieHus Takux, kak cepun ADAM (dbupma «Advantechy, TaitBanb), MicroPC
(bupma «Octagon Systemsy, CIIIA), cepun NL u NLI Ex (HAJI AIl, r. Taraupor) u ap.

4. Ungopmayuonnas cmpykmypa (MC) cBsaseiBaeT otnenbHble moacuctemsl AUYC ¢
TPAHCIOPTHBIMU CPEJCTBAMHU, BCIIOMOTATEIbHBIMU MEXaHU3MaMU U B CJIy4yae MCIOIb30BAHMS HE-
CTaHJapPTHBIX OJIOKOB YKa3bIBA€T YPOBHU CHUTHAJIOB HA BXOJAX U BBIXOJAX 3THUX OJIOKOB JUIsl cOrJia-
COBaHUS CO CTaHAAPTHBIM 000PYIOBAaHHEM.

Kpome Toro, MUC aBTOMaTtnuecku coOMpaeT MaHHBIC O 3HAYCHUSIX MapaMeTpPOB, XapaKTEPH-
3YIOIIUX X0/ TEXHOJOTUYECKHUX MPOIIECCOB, ITYTEM CheMa IMOKa3aHUH ¢ NaTIYMKOB U MIPOYHX MPHOO-
poB. DTa nH(popMaus COOOIIAETCs TUCTIETUEPY U YIpaBIIsIoniel moacucremMe. Bmecre ¢ TeM ore-
paropll TeXHONIOr MOXKET MONy4aTh HHPOPMALHMIO OT TEXHOJIOTMYECKOTO KOMILIEKCA TIOCPEACTBOM
sanpoca u3 APM nucneryepa auxnero yposus SCADAI cucremel.
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5. Opeanuzayuonnas cmpykmypa (OC) npencraBiseT co00i COBOKYIMTHOCTh MPaBUJI U WH-
CTPYKIIMH, YCTaHABIMBAIONIUX HOPMBI PabOTHI MEpCOHANIA U KOMIUIEKCAa TEXHUYECKUX CPEJICTB IO
YIPaBICHUIO TEXHOJOTHUYECKUM O00OpPYJOBaHHEM B HOPMANbHBIX, NMPEAaBAPUNHBIX U aBAPUIHBIX
pexuMax.

[TpobneMa cuHTE3a KaXKI0M M3 MEPEUUCICHHBIX CTPYKTYP MPEACTABISIET COOOM CIOKHYIO
UCCIIeIOBATENLCKYIO 3a1auy. [Ipexkie ueM mpuCcTynuTh K Heil, HEOOX0IUMO U3YUUTh TEXHOJIOTHYE-
CKUH MpoLecc Kak 00bEKT KOHTPOJISI U YIIPaBJICHHUS.

1.5. XapakTepuCTUKH TEXHOJIOTHYECKOTO Mpoliecca Kak 00beKTa KOHTPOJISI M YITpaBICHUS

ITo croemy xapakrepy TII MoxeT ObITH HEIPEPHIBHBIM, TEPUOTUUECKUM (HETIPEPHIBHO-
JUCKPETHBIM) U JUCKPETHBIM.

HenpepbiBHBII po1ecc — mporiecc, B KOTOPOM KOHEUHBIN MPOAYKT BhIPaOaThIBAETCS
HEIPEPBIBHO, II0KA ITOABOIATCS ChIPbE, DJHEPIHUs, KaTaIu3aTOPhI, YIPABIIAIOLINE BO3AEHCTBHS U IIP.
(Hanmpumep, mporiecc HeTenepepadoTKN).

Ilepuoanuecknii npouecc — NpoLecc, B KOTOPOM B TEUEHUE OTHOCUTEIBLHO KOPOTKOIO
MIPOMEXKYTKA BPEMEHH MPOU3BOAUTCA OMPEIEIEHHOE, OTPAaHMUYEHHOE KOJTMYECTBO KOHEUHOTO MPOo-
nykra. CeIpbe U MomypabpuKaThl BBOJISATCS pETrIaMEHTHPOBAHHBIMU J03aMH B CTPOTOIl Mocie10Ba-
TEJIbHOCTH, ONEPALIUY IEPEMEUTNBAHUS U MOJaul SHEPTHH OCYIIECTBIISIOTCS B 33/IaHHOM MOPSIIKE.
[Tocne moAroTOBKHU «peuenTypb» MOIydaeTcs MOpIus KOHEYHOro npoaykTa. [lpumepamMu Moryt
OBITH TaKue MPOIECChI, KaK JOMEHHBIH MMpoliecc BHIMIABKH YyT'yHa, POLECC MOTYyYEHHS OIpeie-
JICHHOT'O BHJA JICKApPCTB U T. II.

JlucKpeTHBI npouece — MpoIecc U3TOTOBICHUS U UCTIBITAHUS eTallel, Y3JI0B U TOTOBBIX
uznenvii. KoHeuHbI MPOIYKT COCTOUT U3 HA0Opa KOMIIOHEHT, KAYeCTBO KOTOPHIX HY)KHO KOHTPO-
JUPOBATh TaK, YTOObI KOHEUHBIH MPOAYKT — Pe3yJabTaT COOPKH — OTBEYAJ 3aJaHHBIM CTaHapTaM
(cOopka TeneBu30pa, aBTOMOOWIIS U TIp.).

[Tpu BEIOOpE cTpateruun ynpasinenus B ALY C nomkHbI OBITh YITEHBI XapakTepucTuku TI1,
a Takke (PyHKIUHU, KOTOpbIE OyayT 3aI0KEHBI B TPOEKTHUpyeMyto cuctemy. [Ipu usydenuu OV Bcs
cHUMaemasi ¢ 00beKTa nHpopMalus pa3AesseTcss Ha aHaJOTOBYIO U AUCKPETHYIO B 3aBUCUMOCTH OT
TUIIOB UCTIOJIb3YCMbIX NATYUKOB.

1.6. Orans! npoextupoanus ANYC

[Tpouecc pazpadorkun ALY C MokeT ObITh IPEICTABJICH B BHJIE TIOCTIEIOBATEIHHOCTH 3Ta-
noB (puc. 1.6). HaumeHOBaHHS ATAIOB M UX KpaTKas XapaKTEPUCTUKA BBITIISAST CIEIYIONIM 00pa-
30M.

NMPOrPAMMHOE OBECTIEYEHHE

5.1
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TEXHHYECKOE OBECINEYEHHE
Puc. 1.6.

1. IIpeanpoexTHas mpopaboOTKa.

1.1. UccnenoBanue U u3yuyeHne 00bEKTa yIpaBlIeHHUs, TOCTAHOBKA 3a/1a4M Ha pa3padoTKy
ANYC.

1.2. Dcku3Hasg npopaboTka GyHKIMOHATBHOH cTpyKTypsl AYC. BbiOop MeT0o10B pereHus
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3aja4 ynpasieHus. [IpeaBapurenbHOe TEXHUKO-OKOHOMUYECKOoe 000CHOBAHHUE.

2. IIpoexktupoBanue.

2.1. Texanueckoe npoektupoBanue. Unentudukamnus OY ¢ morydeHrHeM YUCIIOBBIX 3HAYE-
HUU [TapaMeTpOB MOJEIH.

Paspa6orka jnoruku nporpamm, 610kl cxem. PaspaboTka TeXHHYECKOM U IeTAILHOM alro-
PUTMHUYECKOU CTPYKTYP.

2.2. PabGouee npoekTupoBanue. BeiOOp KoMITIeKkca TeXHUYECKUX cpencTB. [IpoekTupoBanue
M3MEPUTEIIBHON CUCTEMBI, JIMHUN CBSI3U U HECEPUMHBIX TEXHUUECKUX CPEACTB.

3. Peanusanust.

3.1. [Ipoueaypsl UMUTAIIUU TATYNKOB M UCIIOJTHUTEIHHBIX MEXaHIU3MOB.

3.2. Haniucanue u oTiagka mporpaMm.

3.3. CrpoutenbHble pabOTHl 1 MOHTaX 000PYIOBaHMUS.

4. Ctanus UCHBITaHUH.

4.1. TTocnenoBarensHoe BBeaeHue Gpynkuuii AUYC.

4.2. Peructpanus v aHajau3 pe3yJbTaTOB UCIIBITAHMIA.

5. Okcrutyaranus.

5.1. Pabora cuctemsl B oniepatuBHOM peknumMe. OrieHka 3¢ heKTHBHOCTH (HYyHKITHOHUPOBA-
Husa ANYC.

5.2. PacdeT mapamMeTpoB HaI€KHOCTH.

5.3. [InannpoBaHue faabHENILIErO COBEPIIEHCTBOBAHNS CUCTEMBI.

Ha nmepBom 3Tane npoBoasTcs HEOOXOAMMBIE HaydHO-HccaeaoBaTenbekue padbotsl (HUP), B
x0J1e KOTopbIX n3ydaetcs TI1 kak KOMITJIEKC TEXHOJIOTHYECKUX arperaroB — 0OBEKTOB yIpaBJie-
HUS, B pe3yJIbTaTe YEro BBIACNAIOTCS Ha0II01aeMble TEXHOJIOTHYECKUE IEPEMEHHbIE, YIIPABIISAIO-
IMe BO3JICHCTBUS, GOPMYITUPYIOTCS KPUTEPUHN YIIPABICHHS M HAKIIAbIBAE€MbIE B COOTBETCTBHUHU C
TE€XHOJOTMYECKUMH UHCTPYKLUSAMH OTpaHUYEHUs; (GOPMYIUPYIOTCS OCHOBHBIE (DYHKIIMH pa3pada-
THIBAEMOM CHCTEMBI, T. €. cO37aeTcs ee (yHKIIMOHAIbHAs cTpyKTypa. CoCTaBIseTCs CTPYKTypHAs
cxema BbiiesieHHoro OY u Ha OCHOBaHMHM allPHOPHBIX TAHHBIX BBINOJIHsIETCA padoTa Mo ympoie-
HUIO, €CJIM ATO BO3MOKHO, aJITOPUTMA YIIPABJIECHUS IIyTEM PACWJICHEHHS €r0 Ha aJTOPUTMbI aBTOMa-
TUYECKOTO PETYIIMPOBAHUS U aJITOPUTMbI ONTUMHU3ALUH.

PazpabatsiBaeTcs npubmmxeHHas MmareMaTrueckas moaens OY. [IpoBoaurcs mpumepHas
OIIEHKAa TEXHUKO-3KOHOMHYECKOH 3((EeKTUBHOCTH, IS YETO HCIOIb3YIOTCS CYIIECTBYIOUINE CPEe-
CTBA U METO/IbI YIPABJICHUS TEXHOJOTHUYECKUM 00BEKTOM, KOJIMYECTBO 0OCITYKUBAIOIIETO MEPCO-
HaJla ¥ ero 3apiata. Matepuainsl HCCIIeIOBaHHI Ha IEPBOM dTare OTPaXkaroTcsl B HAyYHO-
TEXHUUYECKHUX OTUYETAX, & OKOHYATEIbHBIM PE3YyJIbTaTOM IIEPBOIO ATAIA SBJISETCSA TEXHUYECKOE 3a-
nanue (T3) na npoektupoBanne ANYC, koTopoe AOKHO COAEPIKATh:

- nepedenb ¢pyHkuit AUYC ¢ ux KpaTKkoi XapakTepUCTUKOM;

- He0OXOIUMBbIE TOYHOCTh, OBICTPOJCHCTBUE MO KaxA0H GYHKIIMU U UX COBOKYITHOCTSIM;

- IOKAa3aTeIu HaleKHOCTH;

- peXUMbI GYHKIITMOHUPOBAHUS,

- COBMECTUMOCTH IPH HeoOXoquMocTH paspadbarsiBaeMoit ALY C co cMeXHBIMU;

- YCIIOBUS DKCILTyaTaluu;

- METPOJIOTHYECKHE XapaKTEPUCTUKN U3MEPUTEIBHBIX KaHaJIOB;

- SproHOMHUYECKHe TpeOOBaHUs 0 criocobam U ¢hopmMe MpeacTaBiIeHUs nHpopMaIuy onepa-
TOopy;

- TpeOOBaHUS K YNCIEHHOCTH M KBATM(DUKAIIUN OTIEPATUBHOTO M OOCTYKHUBAIOIIETO TIEPCO-
Hana ANYC.

Ha srane Texanueckoro npoexktupoBanus 3aBepmaercs Bcss HUP, npoBoauTces napamerpu-
yeckast UACHTU(UKAIUSA 00bEKTa, T. €. ONPENENIAI0TCS HEM3BECTHBIE TApaMEeTPhI €ro MOAEIH; (Gop-
MUPYIOTCS ITOPUTMUYECKas U TEXHUYECKasi CTPYKTYpPhI CUCTEMBI; pa3padaTbiBaloTCs 3a/laHus Ha
YCTpOMCTBa U 000PYJOBaHUE, HE BBIITyCKaEMbIe CEPUITHO; Pa3pabaThIBalOTCsl MAITMHHBIE aJTOPUT-
MBI, peanusytone Gyakiuu ANUYC u MoaenpoBaHusi TEXHOJIOTHYECKOTO 00BEKTa YIpaBIeHUSI.
Oran 3aKaH4YMBaETCs OArOTOBKOM TEXHUYECKOIO IPOEKTA.

Ha sramne paGouero nmpoektupoBaHus pa3padbaThIBalOTCs HECEPUIHBIE TEXHHUUECKUE CPEeI-
cTBa U 0(hOPMIISFOTCS HA HUX paboure YepTexkH; BBIMOIHAIOTCA Pad0Ure YePTEeKU Ha CTPOUTEIb-
CTBO M COUJICHEHUE TEXHUYECKUX CPEJICTB C 00BEKTOM; 3aKaHUMBAETCS pa3paboTka pabounx mpo-
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IpaMM U COCTaBJISIOTCS paboure JOKYMEHTHI IO MPOrpaMMHOMY 00€CTIeueHUI0. JTal 3aBepIlaeTcs
BBIITYCKOM pab0oYero MmpoeKkTa, CoJIepKallero Bce Heo0OX0AUMbIe MaTepHaIbl Il KOMILJICKTalluN
CHCTEMBI, U3TOTOBJICHUS HECEPUNHBIX TEXHUYECKUX CPENICTB, IPOBEACHUS MOHTaXa U HAJTAJKH CH-
CTEMBI.

Tperuit aTan — sTan peanuszanuu — BKIIIOYAET B €051 KOMIUIEKTALIMIO CUCTEMBI, ITPOBE/Ie-
HHUE CTPOUTEIBHBIX PadOT, MOHTAX U ee HajaaKy. [lapauienbHo BHIIOTHSIOTCS paboThI 110 HaIuca-
HUIO U OTJaJIKe MporpamMm; (GopMHUpYIOTCS MPOIeaypbl MMUTALUN JATYUKOB U UCTIOTHUTEIbHBIX
MEXAaHHU3MOB.

Ha ctanuu ucnpiTanuii BHavasae ueT NpoBepka pa3padoTaHHBIX IPOrpaMM C UMUTHPOBAH-
HBIMH JJATYUKAMH U UCTIOTHUTEIBHBIMHU YCTPOMCTBAMU. 3aTeM MOCIEOBATEILHO BBOAATCS (DYHK-
uun ANYC ¢ oqTHOBPEMEHHOM perucTpaivel u aHalu30M Pe3yJIbTaTOB UCTIBITAHUM.

ITocne yero Ha cTanuu 5 CIEAYIOT UCTIBITAHUS U CJ1a4a CUCTEMBI B OIIBIT-
Holl mpoMBIIIIEHHYIO SKCIUTyaTaluio. [Ipr 3TOM paboTa BBINOJIHAETCS B ONEPATHBHOM PEXUME C
TeM, 4TOOBI 3a)UKCUPOBATH BCe COOU U MX MPUUMHBI C IIENIbI0 YCTpaHeHus. Eciu ombIT-
Holl IPOMBIIIIEHHEIE HCIIBITAHKS TIPOIIIN YCIIEIIHO, ClIEAyeT aHanu3 GpyHkuuonuposanus ANYC,
B pe3yJIbTaTe KOTOPOTO BBIMOJIHAETCS OIIEHKA (PaKTHUYECKON TEXHUKO-9KOHOMUYECKOH 3 (heKTuB-
HOCTH CUCTEMBI, €€ HaJeKHOCTH. CHCTEMA CIAeTCs B IPOMBIIUICHHYIO SKCIUTYaTalllIo C OJHOBpE-
MEHHOH peKOMEHalnel 10 ee Pa3BUTHIO U COBEPIICHCTBOBAHMIO, BEIPAOOTKON TpeOOBaHM K MO-
JIEPHU3ALNH TEXHOJIOIMYECKOr0 MpoLecca.

B cootBercTBUM ¢ prcyHKOM 1.6 paGOTHI 110 MPOrpaMMHOMY U alllapaTHOMY 00eCreueHUI0
Ha HEKOTOPBIX CTAIUsIX MpoeKTupoBaHus U peann3aun ANYC Beayrcs napauienbHO.

HyHO OTMETUTH, YTO €CJIM B XO/I€ BBINOJHEHUS T3 BO3HUKAIOT CJI0KHOCTH U HEBO3MOXK-
HOCTb 10 CEPhE3HBIM IIPUYNHAM BBITIOIHUTD Kakoel o TpeOGoBaHue, J0IKEH OBITH COCTABIEH
IPOTOKOJI COTJIACOBAHUS, B KOTOPBIH BHOCSATCS N3MEHEHHUS, B 00513aTEILHOM TOPSIJIKE yTBEpKIae-
Mble 00€MMHU CTOPOHAMU: 3aKA3YMKOM U UCIIOJIHUTENEM. B MPOTHBHOM cilydae Ha UCTIOHUTENS
OyIyT HaJNOKEHBI ITpadHbIC CAHKIIUY U3-32 HEBBITIOJTHEHHS CBOUX 0053aTEIIbCTB.

2. U3yuenne o0bekTa ynpasijenus. Coop u neppuyHasi 00padorka uHpopmanuu
2.1. O meronax uaeHTuukanuu. MaeHTudukays mpoMbIILUIEHHOTO 00bEeKTa

Kak ObUTO OTMEUYEHO, JIOKAJIbHBIE CHCTEMBl HHIKHETO YPOBHS OCYHICCTBISIOT YIIpaBJICHUE
KaK TeXHHYECKUMHU 00BEKTaMHU, HAIIPUMEP JIEKTPONPUBOIAMH, TaK U TEXHOJIOTUIECKUMH MPOIIEC-
caMH TaKWMH, KaKk Harpes, a0copOIus, meperoHka U peKTuuKamus, Cyka u Bplledka u T. 1. OHn
COCTOSIT U3 O0BEKTA U yCTPOWMCTBA YIPABICHHUS, MPEAHAZHAYCHHOTO ISl (POPMUPOBAHUS YIIPABIIS-
IOIIETO BO3JEHCTBHSI B COOTBETCTBHH C NMPHHATHIM 3aKOHOM, KOTOPBI OYyIeT TeM CIIOKHEe, 4eM
CJIO)KHEE OOBEKT M YeM BhIIIE TpeOOBaHMs K KayecTBY €ro (yHKuHOHHpoBaHUs. [losToMy odeHb
Ba)XHO, MIPEXkIE YeM MPUCTYNaTh K MPOIecCy aBTOMATU3ALUH, U3YYUTh OOBEKT YIPABJICHUS H I0-
CTPOUTBH €r0 MOJIEJb, UCIIOJIb3YS Pa3IU4Hble MeToAbl naeHTuukaun. Moaens OY HeoOXxoa1umMo
UMETh B BHJIE MATEMATHYECKOTO OTIMCAHUS, YCTAHABIMBAIOIIIETO CBSI3b MEX/y BXOTHBIMU U BBIXO/I-
HBIMU TIEPEMEHHBIMU B (pOpMeE, TO3BOJISIONICH BHIOPATh WIIM CHHTE3WPOBATh 3aKOH YIPABIICHHS,
obecrieunBaronuii TpedyemMoe KauyecTBO (PyHKIIMOHUPOBaHUS o0BekTa. CiemoBarenbHo, B 00IIeM
BHJIC 3a7]a4a UACHTU(UKAIIMN 3aKII0YaeTCs B ONPECIICHHH OoliepaTopa 00beKTa, Mpeodpas3yromero
BXOJIHBIE BO3JICHCTBHS B €0 BBIXOJIHBIC (PETyIMPyeMble HITH HaOII0JaeMbIe) IEpEMEHHEBIE.

[TocTpoeHne mMaTeMaTH4ecKol MOJENHU OOBEKTa MOKET BBIOTHATHCS HECKOJIBKHUMH METO-
JaMH: aHATUTUYECKUMHU, IKCIEPUMEHTATBHBIMUA U JKCIIEPUMEHTAILHO-aHATUTHYECKUMHU 110 Bpe-
MEHHBIM MJIM YaCTOTHBIM XapaKTEPUCTUKAM.

AHaIUTUYECKUN METO/I MpelyCMaTPUBAET MOJIYYeHHUE MATEMaTUYECKOTO OMMMCAaHUs 00bEKTa
HA OCHOBE 3aKOHOB (DM3WKH, MEXaHUKH, XUMHH U T. JI. B BUAE cucTeM audQepeHnanbHbIX ypaB-
HEHHI, OTIMCHIBAIOIINX BHYTPEHHEE COCTOSIHUE OOBEKTOB M BHEIIHUE BO3MYIIeHUs1. Ha ocHOBaHMM
yKa3aHHBIX MCTOYHUKOB MOXXHO MEPEUYHCIUTh CIIEAYIOIINE OCHOBHBIC ATAIbl MOJYYCHUS MaTeMa-
TUYECKOH MOJICH TPOMBIIIZICHHOTO 00bEKTa aHATUTUICCKIM METOIOM.

CocraBieHne U penieHne 0aTaHCOBBIX YPaBHEHHH B MaJIbIX OTKJIIOHEHHUSX OT HOMHUHAIBHBIX
PEKUMOB, CKKEM, 110 TETUIOTE ISl XJIEOOTIEKapHOW Teur Witk OapabaHHOM CYIIMIIKH, TI0 Maccoo0-
MEHY B Ipoleccax abcopOIMy, MaTepHaIbHOTO U TEIUIOBOrO OallaHCOB B Ipolieccax peKTH(uka-
U H.
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ITonyyeHnue nuHEapU30BaHHBIX YPABHEHUM IIyTE€M Pa3JIOkKEHUs B psax Telnopa ClIoxKHbIX 3a-
BUCHUMOCTEH, BXOASIIMX B MCXOJHBIE YPaBHEHUS, YTO OOECleYMBAET MATEMaTHYECKOE OINMCaHHE
IPOILIECCOB B IPOMBILIIIEHHBIX 00BEKTaX, OJIM3KO€E K PACUETHBIM.

CocraBieHne CTPYKTYpPHBIX CXeM C HIEHTU(UKaUel 0o0bEeKTa IO Pa3INYHBIM KaHallaM
Ha0OpOM THUIIOBBIX 3BEHBEB.

DKcIepUMEHTATIbHOE OIpeIeIeHne apaMeTPOB 3BEHBEB 1 KOHKPETHBIX YCIOBUH pabOThI
MPOMBIIIJICHHOTO 00BEKTA.

AHanu3upys pe3ysibTaThl HISHTH(PUKALNN B YKa3aHHBIX MyOJIMKALUAX, TPUXOAUM K BBIBO-
Jy: MOJIEJIM pAacCMaTpHUBAEMBIX B HUX OOBEKTOB NPEACTABICHbI B OCHOBHOM IEPEJaTOYHBIMU
(GYHKUIMSAME, BKIIOYAIOIIMMUA MUHUMAIBHO (pa30BbI€ 3BEHbS U 3BEHbsI TPAHCIIOPTHOTO 3ara3/bIBa-
HUS.

[IpuMeHeHHe M3BECTHBIX NEPeAAaTOUHBIX (QYHKLIUN JaeT MOJIOKUTENbHBIA pe3yibTaT, ecliu
paccMaTpuBaeMblii OOBEKT OCTaTOYHO MPOCT MO CTPYKTYpe U Xopolio u3ydeH. Ecnu xe oObekT
M3Y4EH HEJJOCTaTOYHO WJIN K€ HACTOJIBKO CJIOJKEH, YTO AaHAIIMTUYECKOE ONMCAHUE €T0 MPAKTHYECKU
HEBO3MOXKHO, NMPHUOErarT K IKCHEpUMEHTaNbHbIM MeTofaM. CyTh 3KCHEpHUMEHTAIbHBIX METOJI0B
3aKJII0YAETCs B IOCTPOEHUH JIMO0 HEellapaMeTpU4YeCKUX MOAEIeH B BUIe NEPEXOAHbIX (QYHKIMHA WIn
YaCTOTHBIX XapaKTEPUCTHK, JIMOO MapaMeTpUYecKHX MoJeNel B BUAE CUCTeMbl AuddepeHnnaib-
HBIX YpaBHEHUH WM NepenaTouHbix GyHkiuii. OueHka napaMeTpoB 3TUX MOJAETEeH OCyIIeCTBISET-
Csl C UCIIOJIb30BAaHNEM CTATUCTUUYECKHUX METOJOB TAKUX, KAK METOJ HAUMEHBIINX KBaJpaTOB, METO]
MaKCHUMAaJIbHOTO TPaBAONON00US, Peau3yeMbIX B PEKYPPEHTHOM WM HEPEKYpPpPeHTHOH (opmax.
Haubosee nmepcrneKTUBHBIM ¢ TOUKH 3PEHUSI CXOJMMOCTH OLIEHOK OTHOCHUTENIEHO HEOONBIIOr0 00b-
€Ma BBIYHCIICHUI U NIPOCTOTHI UCIIOJIB30BAHUS SBIISIETCS PEKYPPEHTHBIM METOJ, HAUMEHBIINX KBaJl-
paToB, OIHAKO OH IMPUMEHUM IIPH MAJIBIX OTHOIIECHUAX UHTCHCUBHOCTEH IIyMa M MOJIE3HOTO CUTHa-
Ja, MMOCKOJIBKY B IIPOTUBHOM CIIy4ae JaeT CWIBHOE CMEUICHHE OLEHOK IapaMETPOB OTHOCUTEIBHO
MX MAaTEMaTHYECKUX OKUTAHHUMU.

IIpn sKcnEepUMEHTaIbHO-aHAIUTUYECKOM METOJE alpHOpHas MOJENb, IOJy4YEHHas! aHaJM-
TUYECKUM IIyTEM, YTOYHSAETCA B COOTBETCTBYIOLIUX JKCIIEPUMEHTAX C HACTPOMKOW HA M3BECTHBIE
YaCTOTHBIE U TEPEXOJIHbIE XapaKTEepUCTHKH. B paboTe oTMedeHo, YTO MpH BBHINOJHEHUU WACHTH-
¢ukamun OY 1o ero SKCHepUMEHTAIBHBIM YaCTOTHBIM XapaKTEPUCTUKAM OCHOBHAsI TPYIHOCTH 3a-
KJIIOYAeTCsl B OMpeAeTIeHUH HEeOOXOAMMOM MIIOTHOCTH TOYEK HA OCH YacTOT, KOTOpasi 3aBUCUT OT
XapakTepa IMOJII0COB U HyJeld Hen3BecTHOM emle nepenatounoit pynkuuu OY. Cremosano Obl ere
N00aBUTh, 4TO 3(P(HEKTUBHBIA IUANa30H 4acTOT TECTOBOI'O IapMOHMYECKOIO CUTHaja Ha BXOJE
UIECHTU(DUIIMPYEMOTO O0BEKTA TAK)KE HEM3BECTEH.

Ho moxet ObITh NpeiokeH U ApYroi MOAXOA: MO pe3yjabTaTaM HAaTypHOTO HKCIEpUMEHTA
CTPOMUTCSl pa3rOHHAs XapaKTepUCTHKA OOBEKTa, MO KOTOPOM aHAJIUTHUECKHM ITyT€M HaxXOIUTCA
IpPUMEpPHask MOJIENIb 3TOr0 00BEKTA C MOCIEAYIOIUM YTOUHEHHEM B XO/€ BBIYMCIUTEIBHOIO HKCIIE-
pUMEHTA.

MHorue TeXHOJIOTHMYECKHE MPOLIECCHl UMEIOT MAIYI0 CKOPOCTb U3MEHEHMS PEryaupyeMoun
NEPEMEHHOI Ha HAa4YaJbHOM YYacTKE €ro pa3rOHHOW XapaKTEpPHCTHUKHU, YTO CIIOCOOCTBYET OMHUCa-
HUIO 3TOT0 Y4acTKa 3BEHOM TPAaHCIIOPTHOTO 3ara3bIBaHus C epefaToyHoil Gpynkiuei. [Tockonbky
9TO 3BE€HO OTPa)KaeT OTCTaBaHUE BO BPEMEHHU HA BEJIIMYMHY BBIXOJAHOI'O CHTHAja 110 OTHOLIEHUIO K
BXOJJHOMY, KaK 3TO OBIBAaeT, HalpUMeEp, B TEXHOJIOTMYECKHX KOHBeWepax, UCIOIb30BAHUE €ro IS
uneHTupukanuu OY Ha HayajabHOM YYacTKE Pa3rOHHOM XapaKTepUCTHUKU HE BCETAa OINPaBJaHO.
Bo-nepBbIX, IOTOMY YTO HE BCEra KOPPEKTHO OTPAKacT UCTUHHBIA XapaKTep U3MEHEHHS BBIXOJ-
Ho# BenmmunHBl OY, BO-BTOPBIX, MPU TAKOW MEpenaTOuHON (YHKIIMHU 3aTPYJHEHO MPUMEHEHHE CO-
BPEMEHHBIX aJITOPUTMOB YIPABIEHUS, C IIOMOIIBIO KOTOPBIX CTPOSITCS aAallTHUBHbIE, ONTHMAJIbHBIC
Y MHBApUaHTHBIE CUCTEMBI. TpaluIMOHHAs 3aMEHA 3BEHa 3amasablBaHus panoM [lagd npusoaur k
HOSIBICHUIO HEMHUHUMAIIBHO (Da30BBIX 3BEHBEB, UTO TAK)KE HE JIAET JKEJaeMbIX pe3ynbTaTtoB. bonee
11eJ1eco00pa3HbIM SIBIISIETCSI MCIOJIB30BAHUE METOJAa MACHTU(UKALWU MPOMBIIUIEHHOTO O0BEKTa
YIPaBJIEHUS 10 €r0 XapaKTePUCTUKAM: BpEMEHHOM (Pa3srOHHON) M YaCTOTHOIA.

2.2. Unentudukamus OV no pa3roHHON KPUBOW M YaCTOTHBIM XapaKTEPUCTHKAM

DTOT METOJI TTO3BOJISIET TONYYUTh MEPEAATOYHYIO (DYHKIIMIO B BHJIE:
K

oy

(T,ys+1)(Ts+ 1N’

Woy(s)z
@.1)
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onpeaenuB Koy, TOCTOSIHHbIE BpeMeHu 10y, T 1 unuciio N.

B cooTBeTcTBUM ¢ NaHHBIM METOJOM UACHTU(PHUKAIIUU CHUMAETCS 3aBUCUMOCTh BBIXOJIHOTO
curHana oobekra y(f) OT BpeMEHH, T. €. KpuBasi pa3roHa npu BxogHom curnaie U0.1(f), U0 — no-
MycTUMasi BEJIMYMHA YIPABJISIONMIEro BO3AeHCTBUS Ha 00bekT uaeHTHuukanuu (OU), mampumep
3HaYeHHE MAKCHMAJIBbHOTO TOKa MpPU HarpeBe 3aMKHYyToro oowema. Ompexpenstorcst y0 U yyct —
HAYyaJIbHOE M YCTAHOBHBIIIEECS 3HAUEHUS BBIXOJIHOTO CUTHaja )(f), BpeMsi OKOHYAHHUS MEPEXOIHOTO
npoliecca /per MpHu JOCTHKEHUH YCTAaHOBUBIIETOCS 3HaYeHUs VycT ¢ TOUHOCThIO 1%. Ilo ykasaH-
HBIM 3HAYEHHUSM PACCUUTHIBAIOTCS CIEAYIONINE MapaMeTpsl nepeaatounon pynakmmu OU [12]:

KO3 PHUIMEHT repeaayu:

Yyer — Y
KOy:—yUD 0;

IOCTOsIHHAs BpeMeHu: 1oy = 1,25(¢1 — 12);
BEJIMYMHA TPAHCIIOPTHOTO 3ara3/(bIBaHus

Toy 20,5(3t20 _tlg)’ t2[| :t2—t0, tlg :tl —tn,

rae t0 — BpeMsi, COOTBETCTBYIOIIEE HaYaIbHOMY 3HadeHHio y( pa3roHHOW KpuBOM, t1 —
MOMEHT BpeMeHH, Tipu kotopoM )(t1) = 0,7(yyct — y0) + )0, {2 — MOMEHT BpeMeHH, MPU KOTOPOM
»(2) =0, 33(yyct —»0) + 0.

B pesynbpTare mony4aroT mpuOIMKEHHYIO TTepeaaTOuHyI0 (O YHKITHIO:

W=,
(2.2)

B KOTOPOI HayalbHBIM y4acTOK KPUBOM pa3roHa OTOOpakaeTcsi 3BEHOM TPAHCIOPTHOTO 3a-
na3apiBaHusl HeTOYHO. C I1eNbl0 YTOUHEHHS W TMONYy4YeHUs mepenaTouHor GpyHkiuu Buaa (2.1) Ha
00BEKT MOIaeTCs TapMOHUYEeCKui curHai u(f) = sin0f ¢ 4acToToi

(O < T[/’tper.
(2.3)

Crnenyer 3aMeTUTh: IpHU BbIOOpE YACTOThl T'APMOHMYECKOTO CHUIHAlla B COOTBETCTBUU C
ycioBueM (2.3) 3aTyxaHue no aMiuiMryzae coctaBuT nopsaka 1 ab (1,0655 nb). Ecau xe BMecTo
ycioBus (2.3) BEIOpATh 4acTOTY TAPMOHUUYECKOTO CUTHaA Kak () >m/fper, To BBIXOAHOW CUTHAI U3-
3a BBIXO/1a 3 M0JIOCY MPOITYCKaHHUs 00beKTa OYyEeT CHIIbBHO MCKa)KeH, YTO MOBIHUSET HA PE3Y/IbTaThl
UIEHTU(UKAITIY.

Ilepexon ot nepenatounoil pynkuuu (2.2) k nepeaarounoi GyHkuuu (2.1) BO3MOKEH JBY-
Ms crioco0amu, OTJIMYAIOLIUMUCS MEXY COOOM MpoLeaypaMH OIpeIeIeHUs 3ana3AplBaHus 1o Qa-
3€ y ¥ BEJIMYMHBI aMIUIMTYAbl Ay CUTHaJA )(f) MOCIe OKOHYAHUS [IEPEXOTHOTO MpoIiecca.

2.3. BBO aHAIOTOBBIX CUTHAJIOB

B texHuueckmx Tp660BaHI/I}IX Ha mpoucaypy BBOJa aHAJIOIOBBIX CHIHAJIOB JOJI?KHBI 6BITB
yKa3aHbl METO/1 ONpOca AATYMKOB U MEPUOJUUHOCTh PadOThI HOANPOrPAMMBI BBOAA ITUX CUTHAJIOB.
CylIecTBYIOT TpH METO/Ia Opoca:

1) OTHOTOUEYHBIH: CUMTHIBAETCS OJUH CHUI'HAJ, 00pabaThIBae€TCsl B COOTBETCTBUM C IPHHS-
TBIMHA aJITOPUTMaMH, 3aTCM CUUTBIBACTCA BTOpOﬁ CUTHAI U T. O.,

2) MeToA MoceloBaTeIbHOM TAaOJIMIBL: CYUTHIBAECTCS OOJIBIIOE KOJIMYECTBO CUTHAJIOB I10
MOCJICAOBATCIIbHBIM aApeCaM KOMMYTATOpa, MOCJIC YE€TO CUTHAJIbI O6paGaTBIBaIOTCSI IO COOTBCET-
CTBYIOLIMM 3THM apecam alrOpUTMaM;

3) MeTol MpOHM3BOJBHOW TAONHMIBI, TIPU KOTOPOM ajpeca pacloiaraloTcs MPOU3BOJIBHO C
00paboTKO# IO aITOPUTMY, COOTBETCTBYIOIIIEMY BRIOPAHHOMY aJIpecy.

HepI/IO,Z[I/I‘-IHOCTB BbI3OBA NMOANPOTrpaMMbl BBOJIa aHAJIOTOBBIX CUTHAJIOB TAKXKC MOKET GBITB
peann30BaHa HECKOIBKUMHU CIIOCOOaMMU:

1) mo 3anpocy uH(pOpMaIUU OT APYroi MPOrpaMMBI;

2) uepe3 (pUKCUPOBAHHBIE HHTEPBAJIbl BDEMEHH, 3a/1aBaeMble TaliMEPOM;

3) npu 3anycke ANYC, nocie KOTOporo peaau3yeTcsl HENPEPHIBHBIM LIUKJI OIpOca JaT4yu-
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KOB, IIPUYEM 32 OTIPOCOM TIOCIIETHETO CIIEAYET OMPOC MEPBOTO.

[Tpumem mocienoBaTeNbHBIN BBOJ HH(POPMAIMH, T. €. IO METOAY MOCIeA0BaTeIbHONU Ta0-
munpl. biookll cxema moamporpaMMel BBOJa aHAJIOTOBLIX CHTHAJIOB [0 3TOMY METOAY IPECTaBlIeHa
Ha pucyHke 2.1, oTkyaa cienyet, uto 3amyck ALl BbIONHSIETCS TOMBKO MOCE MOJYYeHUs MpH-
3HaKa yCTAHOBKM KOMMYTAaTOpa B 3aJIaHHOE COCTOSIHHE, a CUMThIBaHUE KojAa ¢ Bbixojaa ALl — mo-
CJIe TIOJTy4eHUs TpU3HaKa 00 OKOHYaHUU MpeoOpa3oBaHUs.

Homep
aaryuxa ;=1

v |
Howmep ompoca OTnpasiTs CHIHAN Ha

k=N obpabotky

Mozaudmukauns HoMepa
aaTiuka i=i+|

Kouelt cnucka
JIATIHKOB

KoHeu ycraHoski
Homepa k

Yeranoeurs Ky,

Koneu ycranonku
xoxpduumenta Ky,

3amycturs ALY

Puc. 2.1.
Ecnm Bpems nepeximroueHuss KommyTtaropa u Bpemst mpeoopazoBanus B ALl cymecTBeHHBI,
TO C LCJIBIO PAllMOHAJIBHOI'O HMCIOJIB30BAHUA MAIIMHHOTO BPEMCHU PCKOMCHAYCTCA PCIKHUM MYJIb-
TUIIPOTPaMMHUPOBAHUSL, IPH KOTOPOM BO3MO’KHA MapajuieabHas paboTa HeCKOJIbKUX Mporpamm OJa-
rojapsi 00pabOTKe CUTHAJIOB IMpephIBaHUI «3aKOHUYEHA YCTAHOBKA KOMMYTATOpa» M «3aKOHUYEHO
npeoOpazoBanne ALIIT».

2.4. AaTOopuTMBI IEPBUYHON 00paOOTKH aHAIOTOBOW HH(POPMAIUH

CTpyKTypa JIOKAIBHOW CUCTEMBI yrpaBiieHus (puc. 2.2) npu 1iudpoBoit peanu3anuu yrnpas-
JSIONIETO YCTPOMCTBA MOKET OBITh MPEJCTaBlICHA TaK, Kak Moka3zaHo Ha pucyHke 2.4. JICY wmm
CHCTEMa aBTOMAaTHUYECKOTO YIPaBJICHUS COCTOUT U3 IU(POBOTO yrpasisitoliero ycrpoiictsa (I[YYVY)
B BUJIE MUKPOKOHTpOJIIepa, UCTIONHUTENbHOTO O05oka 1B, oobekra ynpasnenus OY u qaTymka Bbl-
xoaHoil BenuuuHbl [IBB. Moayne BBoga MBB nMmeeT B cBO€il CTPYKType HOpMaIM3aTop IJIsl Tpe-
00pa3oBaHUs MPH HEOOXOAMMOCTH TOKOBOTO CHUTHAJa B HANpPSHKEHUE, YCUIMTENb, amrapaTHbIA
bunsTp HU3KHX yacToTt, ALIIL.
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—qu ALY Il—ia- MBus HUE} OY (—fanB

L—l MB

Puc. 2.2

AJITOpUTM YIIpaBJIeHUs 3anporpaMMupoBad B AJIY MHKpokoHTposuiepa. B kadectBe monay-
75 BeIBoJa MBBIB MokeT ucmonb3oBaThes L[AIl wimu mmpoTHO-UMITYIBCHBIN TIPeoOpa3oBaTeb
(IIUIT), BpeMAUMIyIbCHBIN KOJ KOTOPOTO MOCTYMAaeT B UCIOIHUTENbHBIA 010K B, yepe3 koto-
pBIi ympaBistomuid cursan nocrynaer Ha OY. Curaan riaBHOM oOpaTHOM CBS3M OT JaTYMKa BbI-
xomHou BennunHbl (JIBB) uepe3 moayns BBogma (MBB) HampaBisiercss B AJIY MHKpOKOHTpoIUIEpa,
CpPaBHHUBAETCS C KOJOM 3aJIaHUsl g, TIOCTIE YEr0 B COOTBETCTBUHM C 3alPOrPaMMHUPOBAHHBIM aJTOPUT-
MOM B (DYHKIIMM OT CUTHAaJIa pacCcOTacoBaHUs BbIpaOaThIBaeTCs KOJ YIIPABICHUS U.

[Tockonbky koHTYpBl CAY paboTtaroT 0e3 ydacTus 4elloBeKa, a JaTYUKH MOTYT UMETh CTa-
TUYECKUE OUIMOKHM, HETMHEHHbIE XapaKTePUCTUKH WM 3allyMJICHHBIH BBIXOAHOW CHUTHAJ, Mepen
pacdeToM Koja YIpaBlIeHHs WH(GOPMAIMIO, TOCTYMAMIIYI0 OT JAaTYMKOB OOBEKTa YIpaBICHHUS,
CJIeyeT MPOBEPUTH HA JOCTOBEPHOCTH M MPH HEOOXOAWMOCTH CIIIaIUTh — OCJIA0UTh MOMEXH H3-
MEpEHHUSI.

[Ipu u3MepeHnn TEXHOJIOTMYECKUX MEepEeMEHHBIX MHQOpMAIHs OT AATYUKOB MOCTYMAET B
anmaparypy BBOJa/BeIBOJIa B BUe YHUPUIMpoBaHHBIX curHaoB (0—10 B, 4-20 MA), curaanos ot
TepMoIiap, TEPMOMETPOB compoTHBiIeHUA. ClenoBaTenbHO, pealbHbIM (DU3MUYECKUM BETUYHMHAM
COOTBETCTBYIOT HalpsDKEHHE, CHila TOKa. B Moayinsax BBoaa (puc. 2.2) 3T CHUTHAJIBI TPeoOpa3yroTcs
B JIBOMYHBIE KOJIBI C YHCIIOM pa3psnoB oT 8 1o 16. Utoosr monb3oBatenu (JITIP, qucneryepsl, omne-
paTophl) MOTJIM MPOBECTH aHAIHM3 MOTy4aeMoi HHQOpMAINK, HEOOXOIUMO Mpeodpa3oBaTh KOJIbI
AIIIT B macmTab peanpbHBIX (HU3UUECKUX BEIUYHH: MM, T/4, aTa, C U T. 1.

JI1st mostydeHusl KOPPEKTHBIX 3HAYEHUHN PE3yNbTaTOB OMPOCA aHAJIOTOBBIX IATYUKOB IPHUMeE-
HSIOT TaKHe aJTOPUTMBI IEPBUYHON 00pabOTKH, KaKk HOpMaIu3alus, IepecyeT B TEXHUYECKUE eH-
HULIBI, POBEPKA HA JOCTOBEPHOCTD, CIIIAXKUBAHKE, IPOBEPKA HA TEXHOJOTUUECKHE TPAHUIIbI.

IIpoBepka Ha nocTtoBepHOCThb. biiaronapst ee BHINOMHEHUIO OOHAPYKUBAIOTCSA U yCTpaHs-
I0TCS. UMITYJIHCHBIE TIOMEXH, BBISIBIISIETCS OOPBIB MJIM KOPOTKOE 3aMbIKaHHE B KaHalle CBSI3U U (op-
MHpYETCsl coo0IIeHre 0 HapymeHusx oneparopyl TexHosnory. B 3aBUCHMOCTH OT TOrO, MEHSAETCS
JIM TEXHOJIOTMYECKas TIepeMeHHasi BO BPEMEHH WJIH OCTaeTCsl TOCTOSTHHOM, TpeOOBaHus 10 MPOBEp-
Ke OyIyT OTJINYaThCH.

Hyy

2.5. IlepecueTt B TexHuueckue eauHuIlbl. [IpoBepka Ha TEXHOTOTHYECKHUE TPAHULIBI

Ilepecyer B TexHHMYeckHe eAMHUIBI. J[11 omeparopa-TeXHOIOTa Ba)KHO 3HATH pealbHbIC
3HAYCHUS TEXHOJOTMUYECKUX MEPEMEHHBIX U PE3yNbTaThl CPAaBHEHUS MX C JOMYCTUMBIMHU TE€XHOJIO-
TMYECKUMH TpaHULAMH. AJITOPUTM IIepecdeTa KOJOB B 3HAUCHHS PEabHBIX TEXHOJIOTHYECKHUX Be-
JMYUH 3aBHCUT OT TUMA JaTyuka. [{ng JaT4ukoB ¢ TUHEHHBIMU IIKalaMH, KakK, HalpuUMep, JaTyu-
KOB YPOBHS, JaBJeHUS, (JOpMyia BEIYHCICHUS PEabHBIX 3HAUEHHH M3MEPSEMbIX BEIMYNH HMEET
BUJ (puc. 2.3a)

Xik

Ximin
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IIpoBepka Ha TEXHOJIOTMYECKHE IPAHUIBI. DTa ITPOBEPKA SIBISAETCSA OJHUM M3 OCHOBHBIX
anemMeHToB KoHTpoJisa xoxa TII (puc. 2.4). KoHTpons nNpou3BOAUTCS IMyTEM CPaBHEHHUS TEKYILErO
3HAYCHMsI TEXHOJOTHUECKOU MEPEMEHHOM Xik ¢ 3aJaHHBIMU 3HAYCHHUSIMHU BEpXHEW XBi W HIDKHEH
XHi rpanun. [Tpy HapyIeHUH STUX TPAHMIL IPOrPaMMa BhIIaeT pu3Hak Hapymenus | ik = 1, puk-
CHPYET BpeMs HapylleHus, coobiaer oneparopyll TEXHOIOrY 0 HapYIIEHHU U MOCHLIAET BCE JaH-
HBIE B aPXUB.

Xia

RN E
TFOI\__\ ) !

=
W,

Puc. 2.4.

YT06BI TIPEAYIPEAUTH TIOBTOPHBIE NIEpEKIoUeHns npusHaka [ ik, Korja 3HaueHne TEXHOMIO-
TUYECKON TepeMeHHON KoyieOnercss BOMM3HM OJHOM W3 TpaHUI], BBOJUTCS MOJIOca THcTepe3uca Oi,
paBHas1, HarpuMep, 5% OT Auana3oHa U3MEHEHUS 3TOW IEPEMEHHOM.

2.6. BBon u mepBruyHas 00pabOTKa AUCKPETHBIX CUTHAJIOB

N3BecTHBI TpH BUJA JUCKPETHBIX cUTHAIOB [10].

1. JIByXI1O3ULIMOHHBIE — CUTHAJIbI, KOTOPBIE OTPaXaIOT MOJI0KEHNE KOHTAKTOB IEPEKIIIoYa-
tenss. OHM chyXaT A MONydeHuss MHPoOpMaluu 00 arperarax M MeXaHH3Max MO MPUHIUILY
«BKJIFOYEHO — BBIKIIIOUEHO». DTU CUTHAIBI MCITIOJIB3YIOTCS ISl TIEPEKITIOUEHHS] PEKUMOB PaOOTHI
000py/I0BaHus, a TAKXKe ISl KOHTPOJISI CXEM PEICITHON 3alUThI.

2. lHunuaTtuBHBIE — CHUTHAJIBlI OT JAaTYMKOB, BBI3BIBAIOLIUE MpEpbIBaHUE IporpaMMmbl. OT
JIBYXITO3UIIMOHHBIX CUTHAJIOB OHHM OTJWYAIOTCA BPEMEHHOW XapaKTePUCTHUKOW: KPYTOM MepeaHUIt
(GpoHT, Manas UIMTENBHOCTh U HEOOXOAMMOCTb OBICTPOH peakiMu Ha CUTHaJl TaKoro JaT4uKa.
WMuunuaTuBHBIE CUTHAIBI JOJDKHBI IOCTYIATh B KOHTPOJUIEP NMPEphIBAaHUM.

3. UuCcnoMMIynbCHBIE — CHUTHAJBI OT CUETYMKOB AJIEKTPO3HEPIHH, OT J03aTOPOB pa3iny-
HBIX MaTepuaios, ot uarerparoposl pacxomomepos.

Kaxnoe n3meHeHrne TUCKPETHOTO CUTHAJA JOJDKHO OBITh MEpeaHo is JaybHeimei o0pa-
6otk B MK. JIUCKpETHBIN CHUTHAJ, XapaKTEPU3YIOUIUH COCTOSHHE MO3HIIMOHHOTO OOBEKTa KOH-
TpOJIs, OTpakaeT JHOO TOJOXKEHHE KOHTAKTOB IEpeKiItoyaTens, JU0o YpoBeHb HampshkeHus. B
MEPBOM cilydae JUIsl TpeoOpa3oBaHUsl TIOJI0KEHUSI KOHTAKTOB MEepEeKIIIoyaTelisi B ypOBEHb HaIlpsiKe-
HUS C Leblo nepeaaun ux cocrossHus B MK nocrnenoBatenbHO ¢ KOHTaKTaMM BKJIFOUAETCS UCTOY-
HUK HaNpsOKEHHUs] U PE3UCTOP OrpaHHueHusi Toka. YToObl MpenoTBpaTUTh pa3pbiB B IENH, Mapai-
JIEJIbHO KOHTAKTaM JaT4MKa MOJKI0YAeTCs €lle OJUH JONOJHUTENbHbIN pe3uctop. CurHai mnosu-
[IMOHHOT'O JaTYUKa MOCTYIAeT B IOPOrOBOE YCTPOHCTBO, apaMeTPhl BEIXOAHOIO CUTHANIA KOTOPOTO
JIOJKHBI COOTBETCTBOBATH JiornyeckuM curHainaMm MK. Jlng ¢unbTpanun noMmex B JIMHUU CBSI3U U
UCKITIOYEHHS «pebe3ra» MEXaHMYEeCKMX KOHTAaKTOB Ha BXOJl€ IOPOTOBOM CXEMbl CTaBUTCA
RCl ¢unbtp ¢ mocrosuHoii Bpemenun Th = 23 mc. Kakaplii ABYyXITO3UIMOHHBIA CUTHAII M3MEHSET
COCTOSIHME OJTHOTO OuTa muckpeTHoro Bxoaa MK.

C6op uHpopMaIi O COCTOSIHUM AMCKPETHBIX AATYMKOB OCYILECTBIIETCS MEPUOIUUECKUM
OIPOCOM TMOpTa BBOJAA JUCKPETHBIX CUTHAJOB, JJI1 YEro B KOMaHJAE Ompoca JOJDKEH ObITh yKa3zaH
azipec 3Toro nopta. [y BEISICHEHUS! COCTOSIHUS OUTa, CBI3aHHOTO C KOHKPETHBIM JIaTYUKOM, OOBIU-
HO HCIIONB3YIOTCSI KOMAH/Ibl JIOTUYECKOTO YMHOXKEHMsSI WJIM CABUTa MCKOMOro OWTa B 3HAKOBBIN
paspsz ciosa.

Nudopmanus o TeKyleM COCTOSHHUU AMCKPETHOTO 2-TIO3UIIMOHHOTO JaT4hKa OOBIYHO
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npelHa3HayeHa g oOecreueHusl pa3IuYHbIX JIOTUYECKUX YCIOBHM B alropuTMax KOHTPOJS U
yIpaBJIeHUs, U1 OTOOpaXEHUsI Ha dKpaHe JHcIies HHPOPMALUU O COCTOSIHUM arperatoB U Mexa-
HHU3MOB. THIOBBIE onepaiu 00pa0oTKU 20 MO3HIIMOHHBIX CHUTHAIOB 3aKIFOYAIOTCSA B MOJYYEHUH
NPU3HAKOB MEPEKIIIOYCHNS TEXHOIOTUYECKUX arperaToB M MX PeKUMOB, BBIYMCICHUN BPEMEHHU pa-
00TBI 000PYIOBAHUS B PA3IMYHBIX PEKUMAX WM €r0 MPOCTOs, pacuere Kod(PPUIIMEHTOB HCIIONb-
30BaHMs 000PYIOBaHHUS.

K nuckpeTHbpIM curHasiaM, Kak yxe ObUIO CKa3aHO, OTHOCSITCS MHUIIMATUBHbBIE CUTHAJIBI, BbI-
3bIBAlOIIME MpephIBaHue pabdoueit mporpamMmmel MK u mepexos k nmporpamme, 00CTyKUBArOIIEH 3TO
npepbiBaHue. Y CTPONCTBO BBOJA MHUIIMATUBHBIX CUTHAJIOB UMEET OJIOK KOHTPOJISI U3MEHEHHUS CO-
CTOSIHUSI BXOJHBIX CHUTHAJIOB, KOTOPBIM BBIAET CHUTHAJ TOTOBHOCTH IPH MOSBICHHH IEpenana B
T1000M paspsze BXOAHOTo peructpa u3 «1» B «0» unn Haob6opot. Koraa 3ToT curHai nocrtymnaer B
KOHTPOJUIEP IMpPEepBIBAHUS, aHAIM3UPYETCs] MPUYMHA MPEPHIBAHUA U 3aIlyCKaeTCsl IMporpamma ero
00paboTKH.

C noMOIIbI0 YHUCIOMMITYJICHBIX JAaTYUKOB BBOAMTCS MH(POPMALUS OT CYETUYHUKOB IJIEKTPO-
SHEPruu, MHTETPATOPOB-PACXOIOMEPOB, 103aTOPOB APYTUX HUCTOYHHUKOB MMIYJIbCHBIX CHUTHAJIOB.
Y CTpoRCTBO BBO/Ia YMCIOMMITYJIbCHBIX CUTHAJIOB — 3TO ABOWYHBINA CUETUHK, COAEPKUMOE KOTOPO-
r'O MPOYUTHIBAETCS MEPUOUYECKHU C MMOCTOSHHOM 4acTOTOM J10O0 MO MpephIBaHUIO OT CUTHAJIA «IIe-
PETOIHEHUE, KOTOPBIN BBIpaOaTHIBACTCS IIPH 3aII0JIHEHHH ONPEICICHHON YacTH CYETUHKA.

3. JIokajibHBIE CHCTEMBI YIIPABJIEHUSI TEXHOJOTHYECKHMH MPoLeccaMu
3.1. CrpykTypa J0KaIbHOM CUCTEMBI YIIPABICHUS

Ha pucynke 3.1 npencraBieHa 3aMKHYTas JOKaJbHAsi CUCTEMa HM)KHETO YPOBHS MEpapXH-
YEeCKOM CTPYKTYphl YIpaBlIeHHs MPOou3BOACTBOM. Ha 3ToM pucyHke BBeJeHBI cienyronme 0003Ha-
yenus: Ub — ucnonnutensHblit 610K, PO — perynupyromuii opras, /| — natuuk ympasisieMon
nepemeHHO, OY — 00BeKT ympaBieHus, YY — ympasisioniee yCTpOMCTBO, BbhIpabaThIBaloIIee
CHUTHAJI YIIPaBJICHHS B COOTBETCTBUU C 3a/IaHHBIM UJIM BHIOPAHHBIM aJITOPUTMOM.

UB |—»{ PO |—» OV = ]l
— YV WA JaTywka
Ynpanamoumii
CHrHan Janamme
Puc. 3.1

OOBeKT ynpaBiaeHHUs MOKET ObITh TEXHHYECKHUM arperaroM, HalpuMep CTaHOK, pPOoOOT U T.
1., WUIA TEXHOJIOTMYECKUM ITPOIIECCOM — IPOIIECC HarpeBa, abcopOIuu, PeKTU(HUKAIIAN U T. II.

Kak 6bu10 oTMeueHo B pazzaene 2, MHorue TII onuchIBaroTCs nepeaaTouHbIMUA (GyHKIUSIMU
BHUJIA!

K,,

Woy () =777
oy

g%y (3.1)

[Tapamerpsr nepenarounoin ¢pyHkuumu (3.1), Takue kak KOI(PPUIMEHT Tepenadyud 0O0bhEeKTa
ynpasieHus: Koy, NOCTOSHHas BpEMEHM /0y M BEIWYMHA TPAHCIIOPTHOIO 3amla3iblBaHUs OY, B
OOJBIINHCTBE CIIy4aeB ONpPEEIIAIOTCS U3BECTHBIMM METOJAMU MACHTU(GHUKAILMM HA OCHOBE HKCIIE-
PUMEHTANbHBIX AaHHBIX. McnomHuTenbHbIM O10koM Wb, peanu3yromum cUrHai yrnpaBlieHUs, MO-
XKeT OBbITh CepBONPHUBOJ A nepemenieHus PO — 3acinoHKu, BEHTWIIS, KJallaHa Wi APYroro uc-
HOJTHUTEIBHOTO MEXaHU3Ma C LEJIbI0 M0J1a4d HEOOXOAUMOTO ChIphs, BEIECTBA, HAIIpUMEpP B KOH-
BEPTEPHOI BBIIIABKE CTaJH, JTUOO pejie, KOHTAKTOPHI IS MOJAKIIOUYEHHUS JIEKTPHUECKOro TOKa B
HarpeBaTelie TPEHAKEPHOTO CTEHIA U T. 11

[lepenarounyro ¢pynkiuo b MoxHO onucaTh HHEPIIMOHHBIM 3B€HOM IEPBOTO MOPSIIKA:
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K.
T.s+1°
J{ns u3MepeHus ynpaBisieMoill MEPEMEHHONW UCHOb3YIOT JaTYUKH, COCTOSAIINE U3 YyBCTBHU-
TETBHOTO (M3MEPUTENHLHOTO) IEMEHTa U TIPeoOpa3oBarTessl H3MepsieMOil BeTMYUHEBI B TOK, HaIps-
JKEHUE U T. II. B oTIenpHBIX cllydasx, HapyUMep MpHU MOTPYKEHUU B arpECCUBHBIE CPEbI, TATUNKHU
ApMUPYIOT 3alIUTHOH OOOJOYKOM, YTO CKa3bIBAETCS HA WX WHEPUUOHHOCTH. [losTomy, mommmo
YKa3aHHBIX NepenaToyHbIX (PYHKUIUN, B ATHUX ClIydasx HEOOXOJMMO YUUTHIBATh U MEPEAATOUHYIO
(GYHKIUIO TaTYUKA PETYIUPYEMOM BETUIHHBI B BUC
Kna'r .
Thars+1

W.e(8)= (3.2)

WnaT(S) = (3.3)

Ecnm BeimonHsieTcss HepaBeHCTBO 1mat, Tub 70y, TO MOKHO HCITOJIH30BaTh YKBHBAJICHTHOE
MHEPIMOHHOE 3BEHO C MOCTOsHHOM Bpemenn 71 = Thar + Tu6. Ilpu sToM nepenatounas GpyHKIHs
Pa30MKHYTOTO KOHTYpa CUCTEMBI peryaupoBanus (puc. 3.1) Oyaet umeTs BUJ

K,
(Toys+1)(T,s+1)

W(s) =W, (s)- e (3.4a)

unu ¢ yuetom (2.1):
- Ku
(Toys +1)(T,s+1)(Ts+1)"

W(s) = W,y (5) (3.46)
npu Ko = Koy Ku6 Knart, T <oy < Toy i oy < T < Toy.

Bun nepenarounoit pyuxiun Wyy(s) B (3.4) onpenensiercs alropuTMoM paboThl yIpaBiisi-
tomiero ycrpoictea YY. Co BpeMEHHbIE MPOU3BOJCTBEHHBIE CHCTEMBI IUPOKO HCIOJB3YIOT MPO-
IrpaMMHBIE METOJIbI YIPABICHUS TEXHUYECKUMHU OOBEKTaMU M TEXHOJOTUYECKHMH IMPOILIECCaMU C
MPUMEHEHHEM pa3BUTON ceTu KoHTposuiepoB U [IK. B yactHoCTH, B cucTeMax JIOKaJbHOM aBTOMa-
TUKU TPUMEHEHHE KOHTPOJUIEPOB IS Iesiel CTaOWIM3aluu J1aeT BO3MOXKHOCTH HCIIOJIB30BaHMS
AJITOPUTMOB YIIPABIICHUS PA3IMYHON CIIOKHOCTH.

3.2. Anroputmsl GOpMUPOBAHUS YIPABIISIONINX BO3ICHCTBUI

IIpu npoexktupoBanun JICY Hambombliee pacnpocTpaHEHHWE CPEIU JIMHEHHBIX 3aKOHOB
yIpaBJIeHUs TIOTy4ri nporopimonanbaol uarerpansHo-mudpepennuansasie (M)

de(t)
dt |

t
u(t) = Kper | 6(2) + TL [e@dt + T, (3.5a)

10

rae Kper, Tu, Tn — mapaMeTpsl HaCTpOUKU. Hy>KHO OTMETHUTB, 4YTO U3BECTHBIE METOIBI UX
onpenenenuns [11], [12], Bo-nepBbixX, rpoMo3akH, Boll BTOPBIX, CUCTEMBI, UCIIOIB3YIOIIKE MOTYUEH-
HbI€ 3TUMHU METOJaMH TapaMeTpbl HACTPOWKH, 00JIaJal0T CYIIECTBEHHBIM IE€pPeperyIupoOBaHUEM,
YTO OTPHUIATENIFHO CKa3bIBAETCS HAa SKOHOMHUYECKHUX Moka3zaTensax. Kpome Toro, ykazaHHble HCTOY-
HUKU HE COJEpXKaT PEeKOMEHAALMH MO pacyeTy MapamMeTpoB HACTPOWKU i OOBEKTOB C TpaHC-
nopTHBIM 3amnasabiBanueM (3.1). [lons3ysacek kpurepueM HaiikBrcTa U sKegaeMbIM 3armacoM 1o ¢ase
[ cp, MOXHO MpPEIOKUTH CIEAYIOUMI AITOPUTM OIPEAEIEHUS TAPaAMETPOB HACTPOMKH 3aKOHA
ynpasieHus (3.5a) Mo 4acTOTHBIM XapaKTePUCTUKAM Pa30MKHYTOU CHCTEMBI.

1. 3anmcarh nepenaTouHy (PYHKIHIO YIPABISIONIEro yerpoictBa Wyy(s) = u(s)/e(s).

2. 3amenuB B Wyy(s) s Ha j, 3amucaTh BbhIpakeHue s (pa3oBoil xapakTepuctuku () paszo-
MKHYTOM CHUCTEMBI ¢ TiepeaTouHo ¢pyHkuuei B suse (3.4a).

3. [IpupaBHATH MOJIy4EHHOE BBIpAKEHUE K jKeJTaeMOMY 3aracy o ¢asze Ha yacToTe cpesa

O(0cp) = Yep

u, peminB B MatLab nosryueHHOe ypaBHEHHE, ONPEICTUTh 3HAUCHHE CP, MOJIOKUB TpeaBa-
PUTENIBHO Ha OCHOBE MeToAa koMmneHcauut Tu = Toy, 7n = 0,330y.

4. IloacTaBuB HalIEHHOE 3HAUEHHUE CP B BBIPAYKEHHE JJII MOAYJNS KOMILIEKCHOTO K03(du-
[IMEHTAa TIepeIaun pa3oMKHyTou cuctembl A(cp) = |W(s)s = jcp| u npupaBHsB ero K 1, onpenenuTts
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Kod(urmeHT HacTporku Kper.

5. 3amaBasich pa3IMYHBIMU 3HAUYEHUSMH 3araca yCTOMYMBOCTH 1O (paze ycp, MOKHO H3Me-
HATh Ka4eCTBO MEPEXOJHOI0 MpOolecca, MOCKOIbKY B COOTBETCTBHHU C M. 4 OyneT W3MEHSThCS KO-
3 PUIHEHT HaCcTpOiKu Kper.

Kak nokazano Huxke B mpuMmepe 3.1, cuctema ¢ mapameTpaMu HACTPOMKH, BEIYMCICHHBIMU
[0 MPEUIOKEHHOMY YaCTOTHOMY METOAY, SIBIISIETCSI pOOACTHO YCTOHYMBOM NMPH M3MEHEHUH Iapa-
MeTpOB 00BbEKTa MO KpaiHeil mepe B npenenax +£20% oT ux 3aaHHbIX 3HAYEHUI.

PaccMoTpuM npeiI0’KEHHBIN YaCTOTHBIM METOJ pacdeTa IapamMeTpoB PEryIsTOPOB Ha KOH-
KPETHOM IpUMepe.

VY4uTeIBasA, 4TO mepeAaToyHas (QpyHKIUS pa3OMKHYTOIO KOHTypa IpeICTaBIEHHONW Ha pHU-
cyHke 3.1 cucremsl ¢ yuetom (3.4a) u nepenarouHoi pyHKIMK 3aKoHa ynpaBieHus (3.5a)

1

Wyy (s)= err -1 +E

+T,5) (3.50)

AMEET BUI

KoK (T,T,s? +T,s+1)

Wis)= T,s(T,,s+1)(Ts+1) ¢ °

(3.6)

3anuineM BeIpaxkeHus s ammutynanol gacrornoi A() u GpazogacToTHOM () XapaKTEPUCTHK:

Kpor Ko T20% +(1 - T, Ty0?)?

Alw) = (3.7
T,o(T3 0 +1)(TPo? +1)
p(w)=- % — - T, —arctg(o-T,, ) —arctg(o- Tp) +
+arctgi_ (3.8)
(17 THT,E[2)

Ucnons3ys Beipakenus (3.7) u (3.8), pemuM nocraBieHHyo 3a1auy. [lonaras Ha ocHOBe
MeTO/1a KOMIIEHCALIUY MTOCTOSTHHBIE BPEMEHH PErysiTopa

T,=Te T,=0,331,, (3.9)

3anuiieM BeipaxeHue (3.8) B Buze

(p(wcp) = 7% —W¢p " Toy 7arCtg(wcp 'Toy) -

T o (3.10)
—arctg(w,, -T,)+arctg————2 _ _—_n4y,
g P Pl) g(l_ToyToy(")gp) ! ?
1501070
—arctg(o, - T,y ) —arctg(o., - T, ) +
(3.11a)

T,y Ocp _.=
a- Toyroyeﬂ 2

cp

+arctg +¥ep tOcp* T

oy *

Bripaxkenue (3.11a) MOKHO yIIPOCTUTH, BOCTIONB30BABIIUCEH (hOPMYJION:

arctgx —arctgy = arctg% npu xy >—1.

B PE3YIbTATC MOJYYHUM CJIICAYIOIICC HeJIUHENHOE YpaBHCHHUEC OTHOCUTCIILHO YaCTOTHI CPE3a
Cp:
arctgfmcp IL +w§p(n2y *Toy +Tay ‘T:)y TL 77:1 'ngy) _
1+ (T{,zy —ToyToy )u)fp + TO%,TQYTMLD;‘F

=_T

2

(3.116)
TYep + Oep * Toy-

Haiinem pemenue ypasHenus (3.116) rpapudeckum crocodom (cm. [punoxenne I1.3), 3a-
nasas 3Hadenue [ c¢p u ucnons3ys nporpaMmubiii maker MatLab (puc. 3.2). Koopaunara mo ocu
abcIucce TOYKH mepeceueHus AByxX KpuBbix (1 — auis neBoii yactu ypaBaenus (3.116), 2 — ans ero
IPaBOM YacTH) MO OCH a0CIMCC JacT 3HAUYEHHE YacTOThI Cpe3a ¢p, Ha KoTopoii 3amac mo ¢ase [ cp
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paBeH 3aJlaHHOMY.

3.3 AnropuTMudecKas CTpyKTypa JOKaIbHOW CHCTEMBI C ITU(POBBIM YCTPOMUCTBOM
YIIpaBICHUSA

B pesynpTaTe aHanm3a MpOIECCOB KOHTPOJIS W YIPABICHUS A OJHOMEPHOTO OOBEKTa
MO>KHO MPEJCTABUTh AITOPUTMHUUYECKYIO CTPYKTYPY, OTPaXKAIOUIYIO IMOCIEI0BATEIbHOCTD MPOLIETYP
OT MOMCHTA OIIpoCa AaTYMWKa JO MOMCHTA BbIAAa4YHW YIIPABJIAIOUICTO CUTHAJIA Ha CCPBOIIPHUBO/ B BU-
Jie, TTOKa3aHHOM Ha pUCyHKe 3.22.

Bupaborka
JAZAHNA 208
HAHETO YPOBHR
r Mpe - ‘: < £
i | TOPHTME Bu
z paborka xona Mposepxa
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Ha stoM pucyHke Moayinu aJrOpuTMHUECKON CTPYKTYPhl MOAKIIOYEHBI K TEXHUYECKOU
CTPYKTYpE 3a/laHHOM 4acTH CUCTEMBI, BBIACIEHHON )KUPHO U COCTOALIEN U3 CEpBONPUBOAA (UCIIOI-
HUTEIbHOTO MexaHnu3Ma UM, ycunurens momuoctd YM, maruuka yria noopora JAVII), perynu-
pytouiero oprana PO u naTumka BBIXOJHON KOOPAUHATHI V(1) 00BEKTa yIpaBIeHUsI.

AnroputMuYecKas CTpyKTypa, MOLYJIM KOTOPOM NMpeqHa3HA4YEHbI JJIS BBIIOJHEHHS IPOLe-
Iyp TepBUYHON 00pabOTKM M BBIPAOOTKHU KOJa ympaBieHUs, 0003HaueHa MONy>KUpHOH jauHueil. B
MoznyJie BBoga MBB perarorcs Takue 3a1a4M, KaK CMEIEHUE YPOBHS CUTHAJIA JaTYUKA C TOMOIIBIO
HOpMaJIM3aTOpa B 3aJaHHBI JMANa30H MU3MEPEHUs, YCTPAaHEHUE PaAMONOMEX M IOMEX NPOMBILI-
JIEHHO# YacToThl ¢ oMolsio anmnapatabix RCI ¢puinsTpos. B KoHTposLIEpe peanu3yroTcs airopur-
MBI IEPBUYHON 0OpabOTKU: MPOBEPKA HA JOCTOBEPHOCTh, CIIAKUBAHHUE U T. II., a TAKXKE OAUH U3
YIOMSIHYTBIX aITOPUTMOB yripaBiienus. OqHOBpeMeHHO npoBepsiercs otkinonenue | i =g —yci—1, u
€CIIM OHO HAaXOJUTCS B JONYCTUMOW 30HE €I0I, TO KOA YyIpaBieHWs ui He oOHoBiseTcs. Ompoc
JlaTYMKa W BblJada KOJla YIPABJICHUS BBIINOJIHSIOTCS IO IPEPHIBAHUIO OT TallMepa C II1aroMm Auc-
kpetHocTu 70.
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4.3. JlabopaTopHblie padoThI

Buo
3AHAMUA 8 UH-
o Homep ) Obven mepaxmusnyoi:,
" pazoena Haumenosanue nabopamopnoii paéomot (wac.) AKmMugHoIl,
OUCUUNIUHBI UHHOBAYUOHHOUL
popmax,
(uac.)
1 2,3. Wnentudukanuss o0beKTa yIpaBiIeHUS — 3 Pa360p KoHKpeTHBIX
Ipolecca HarpeBa KaMephl curyauuii (14ac.)
2 1,2,3. Pa3paboTrka  mpoekTa  JABYXYpPOBHEBOU 6 Pazbop KOHKpeTHBIX
ANYC na 6a3e TpeHaAXKEPHOTO CTEHA curyanuii (14ac.)
3 1,2,3. Cosznanue npoekta ogHoypoHeBoil ATYC 5 Pa3bop KOHKpeTHBIX
Ha Gase YIIK B SCADA-cucreme TRACE cutyaunii (14ac.)
MODE
4 2,3. Opranuszanus apXUBUPOBAHMS M OTYETa 3 Pa360op KoHKpeTHBIX
TPEBOT. pa3pabOTKa MHEMOCXEMBI MPOEKTa curyauuii (14ac.)
ANYC na 6a3e TpeHaAXKEPHOTO CTEHA
HTroro 17 4
4.4. llpakTH4ecKkue 3aHATHS
Buo
3AHAMUA 8
» Homep Haumenosanue mem ) Obven unmepaxmus:noﬁ,
" paszoena NPaKmu4ecKux 3aHAMUI (wac,) akmugnoi,
oucyunIuHbl UHHOGAUUOHHOU
popmax,
(uac.)
1 1 Co3naHue MpoeKTa CUCTEMbl MOHUTOPHHTA 1 —
2 1, 2. IIpocreiitmas 00paboTKa TaHHBIX 2 —
3 1,2,3. Omneparopckuii  uHTep(elc: MOHHTOPHHT, 2 pazbop KOHKPETHBIX
yIpaBJeHHe, PETyJIUPOBAHUEC curyanuii (24ac.)
4 1,2,3. Omneparopcknii mHTEepdeic: HamucaHue Mpo- 3 -
rpamM, y3JIbl IPOEKTa U 0a3a KAHAIOB
1,2,3. Oneparopckuii  uHTEpdEWC: MOAKIIOUYCHHUE 2 -
5 GSM-monema k¥ APM, moaximouenne PLC
APM, cosnganne 6a3n1 kananoB PC-based xon-
TpoJuiepa
1,2,3. Omneparopckuii uHTepdeiic: pa3paborka rpa- 2 -
6 (duyeckux maneneit as PC-based koHTposie-
pa, d¢ukcarmus cobpiThi, co3manme SQL-
3anpoca g cBsizu ¢ CYB]]
7 1,2,3. Wmuraropsl: pazpaboTka mporpaMM UMHUTATO- 3 -
POB, BCTpanBaHUE UX B TIPOCKT
8 1,2, 3. HMuTaTopsl: OTIIagKa 2 -
Hroro 17 2

4.5. KoHTpoJIbHbIE MEPONIPUATHS: KYPCOBOI MPOEKT (KypcoBasi padoTa), KOHTPOJIb-
Has pa0ora, PI'P, pedepar

Y4eOHBIM IJIAHOM HE TPEyCMOTPEHO.
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5. MATPHUIIA COOTHECEHUSI PA3IEJIOB YUEBHOM JUCIUILIMHBI K ®OPMUPYEMBIM B HUX
KOMIIETEHIHUAM U OIEHKE PE3YJBbTATOB OCBOEHUA JUCIHUITVIMHBI

Komnemenuuu Komnemenuuu

Kon-60 P Buo Ouenka
M, naumenosanue Yacos TIK-4 | IIK-5 Komn. Lep, uac YueOHbLx 3anamuil pe3yibmamos
paz0enos OucCyUnIUHbL

1 2 3 4 5 6 7 8
1 OOuue mpUHIUIBI TOCTPOCHUS U 18 + - 1 18 JIk, I13, JIP, CPC 3auér
dbyakuuonupoanus AYC
2. 3yueHne oObEKTa yMHpaBIICHHS. 32 - + 1 32 JIk, 113, JIP, CPC 3a4éT
CO6op u mepBuuHas 0OpaboTKa WH-
dbopmaru
3. JlokanbHble CUCTEMBI YIpaBJe- 58 - + 1 58 JIk, I13, JIP, CPC 3auér
HUSI TEXHOJOTHMYECKUMH Ipoliecca-
MH
Bcezo uacoe 108 18 90 2 54
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6. IIEPEYEHb VYYEBHO-METOAMYECKOI'O OBECHEYEHHUA JJIA
CAMOCTOATEJBHOU PABOTHI OBYUYAIOIIIUXCHA ITO JTUCIUIITINHE

1 IIesiBuenko T. A. ABToMaTu3npOBaHHbIE HH(POPMAITIOHHO-YITPABISIONINE CUCTEMBI C
npumenenneM SCADA- cuctemsl Trace Mode: Yuebnoe nmocodue. — CI16.: M3gaTenscTBO
«Jlanby, 2015. — 336 c.: un. (CPC. 17-106c., 153 - 205 ¢c.)

7. IIEPEYEHb OCHOBHOM M JONOJHUTEJBHOM JIMTEPATYPHI,
HEOBXOJIMMOMU J1JIsA OCBOEHUA JUCHUITVIMHBI

Buo Konuuecmeo | Obecneuen-
No Haumenosanue uzoanusn 3aAHA= | yK3eMnAApo6 6 HOCMb,
Hun ouduomexe, (3k3./
(JIx, JIP,
113, k) 1T, yeJl.)
1 2 3 4 5
OcHoBHasi JInTEepaTypa
1. [IbsiBuenko T. A. ABTOMaTU3MpPOBaHHBIE UH-
(b opMaImOHHO-YIIPABIISIONINE CUCTEMBI C MPH-
menenueM SCADA- cuctemsl Trace Mode: JTk, JIP 5P 1
VYuebnoe nmocooue. — CII6.: U3gaTenbcTBO
«Jlage», 2015. — 336 c.: n.
http://e.lanbook.com/book/67468
JlonotHuTEIBLHASI JIUTEpPATypa
2. Tony6aes B.H. ABromaruzupoBanHbie HHPOP-
MAaITMOHHO-YITPABJISIOIINE CUCTEMBI: METOTUYC-
113 23 1

CKHEC YKa3aHUS K BBIITOJIHCHUIO IMMPAKTUYCCKUX
pabot — bparck: U3a-so bpl'Y, 2017. — 182 c.

3. | PykoBoacTBo nosib3oBarens Trace mode 6 & T-
Factory softlogic SCADA/HMI MES EAM
HRM HuterpupoBanHas miatdopma s
yYIpaBJICHHS TPOU3BOACTBOM. BBICTpBIN CTapT.
N3 panue Bocemoe (k penusy 6.07), Mockaa, 113 2P 1
2010, AdAstra Research Group, Ltd.
http://ecat.brstu.ru/catalog/Pecypcrei%20cBob0oaH
oro%?20mocryna/PykoBoactBo%20mnons30BaTens
%20Trace%20mode%206.2010.pdf

8. IEPEYHEHb PECYPCOB MH®OPMAIIMOHHO - TEJEKOMMYHHKA-
ININMOHHOU CETH «MHTEPHET» HEOBXOJAUMBIX IJISA OCBOEHUA JUCHU-
IIJINHbI

1. DnexTponHbIi Katanmor oudmoteku bpl'Y http://http:// irbis.brstu.ru/ CGl/irbis64r 15/
cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID=

2. Dnextponnas oubauoreka bpl'Y http://ecat.brstu.ru/catalog

3. DneKkTpoHHO-0MOIHMOTEeYHAsE cUcTeMa «Y HUBEpCUTETCKast oubnnoreka online»
http://biblioclub.ru
4. DnexTpoHHO-OMOIMOTeuHas cuctema «M3narenbctBo «Jlauby http://e.lanbook.com

5. Undopmanmonnas cucrema "ExmHoe OKHO JocTyna K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru

6. Hayunas anextponnas oubnmoreka eLIBRARY.RU http://elibrary.ru

7. Yausepcurerckas nndopmanuonnas cucrema POCCHUS (YUC POCCHA)
https://uisrussia.msu.ru/

8. HarmmonanpHas anexktponHas 6ubnaroreka HOB http://xn--90ax2c.xn--plai/how-to-search
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9. Meronuyeckue YKa3aHus JJs 00y4al0UUXCH M0 OCBOCHHUIO TUCHMILIHHBI

9.1. Meroanueckne yka3aHusi VI O00y4arOIIMXCH 1O BBINOJHEHHUIO J1a00pPaTOPHBIX
padoT/mpakTHYeCKUX padboT

JlaboparopHasi padora Nel
NnenTndukanusa odbeKTa ynpaBjieHUss — MPOLEcca HArpeBa KaMepbl

[{enb paboThl: MAEHTUPHUKAIMA 00bEKTa — KaMepbl HarpeBa C IeJIbI0 MOJIyUYeHHs] MOAETH B
BUJIE NEPENAaTOYHOW (YHKIMH C PACCUUTAHHBIMU 3HAUEHHUSMHU €€ MapaMeTpOB MO IKCIEPUMEH-
TaJIbHBIM XapaKTePUCTUKAM.

3amanue: B coorBercTBHM ¢ MaTtepuanoM naparpada 7.1.2 cozmate OPC-cepsep NLopc ms
CBSI3U aNlapaTHhIX MOAYJEH C KaHAJIaMH Y3JIOB IIPOEKTa, IPEIBApUTEIFHO HAa WHCTPYMEHTATbHOU
naHesnu riaaBHoro okHa NLopc B okHe «CBOMCTBa» CHATh TAJIOUKY HAa KOMaHJEe «YIpaBlIeHUE J0-
CTYIIOM», €CJIM OHa yCTaHOBJIeHA. B pe3ynbTare BHIMOIHEHUS B COOTBETCTBUU C MaTepHaJIOM Iapa-
rpada 7.1.2 mpouenyp no cozpanuto OPC-cepBepa momkHBI ObITH pacmo3Hanbl Moayiu NL-4RTD,
NL-30ML u cosnanst Bit-rerr Dout0, Doutl, Dout2, o0bearHEHHBIE B TPYIITY ¢ Ha3BaHUEM, 000-
3HAYCHHBIM U(PPaMH WK aHTIUHCKIMEU OykBamu, HarpuMep «diskrety. [Tocie yctanoBiaeHus cBsi-
3W ¢ anmapaTHBIMU MOAYJISIMU MPUCTYIUTH K BEIOTHEHHUIO TaTbHEHIIINX MyHKTOB 3aJaHMSI.

Jlabopatopnast paboTa TPOBOIUTCS B HWHTEPAKTUBHOM BHAE '"pa300p KOHKPETHBIX
cutyanuii", oOyuaronyecs MOJIYy4al0T WHAMBHIYyalbHbIE 3a/aHUS HA WIACHTU(PUKAIMIO O0bEeKTa
VIpaBJICHUS U B TEUEHUE 3aHATHUS BBINOIHSIOT PaboTy, MOJIb3YSICh PA3IUYHBIMU HCTOYHHKAMHU
uHpOpMaLnu.

[HopsAOK BBINOTHEHUS:

3anyckaem Trace Mode u cozmaem mpoekT Haxkatuem JIKH Mpimm Ha MKOHKY . B mo-
SIBUBIIIEMCSI OKHE BblOMpaeM Tum npoekTta «HactpanBaemslity. B pe3ynbrare BBIMOTHEHHOTO JCH-
CTBHsI B JIeBOM OKHe HaBuraTopa mpoekTta MOsSBUTCS I€PEBO MPOEKTA, COCTOSIIEE U3 CIOEB U OT-
BeTBIIeHUH (puc. 7.7). JIns co3maHus mpoekTa Mo MPHHIMIY «OT MabiIoHa» HE0OXOAMMO CO3/1aTh
11a0JIOHBI KPAaHOB, IPOTpaMM U 6a3 TaHHBIX. [Ipy BBIMOIHEHUHN HACTOAIIETO 3aJaHUs TOTpedyeTcs
CO3/aTh OJUH IIa0JIOH 2KpaHa JUIsl pa3MeIIeHNs Ha HEM TPEHJa pa3roHHOM KpUBOM U rpaduyecko-
ro anemenTa (I'D) Knonka «Ilyck». C 3Toii L1enbI0 B JIEBOM OKHE HAaBUTraTOpa MPOEKTa BBIACIUTH
neBoit kHonko# (JIKH) mbimu cioit: [11aGmoHbI 5kpaHoB U, OTKphIBas npaBoi kHonkou (ITKH) mbI-
IIM MEHIO, CO3/1aTh KOMIIOHEHT «JKpaH». 3areM, oTKpbiBas «llapameTprr» B okHe «CepBHC) TIIaB-
HOM MHCTPYMEHTAJIIbHOM MaHeld, YCTaHOBUTH €ro pasMep U moao0parh TeKCTypy B BuaeoOoeB. B
npaBoM okHe HaBuraTtopa npoekra qBoiHbBIM mieaukoM JIKH MbIM Ha KOMIIOHEHTE «DKpaH» BBbI-
3BaTh 3TOT 3JIEMEHT Ha PEJaKTUPOBAHUE.

dopMa OTYETHOCTH:
Otuer mo naGopaTopHON paboTe, CKPEIUICHHBI TUTYIBHBIM JHUCTOM. OTYET IOJKEH
co/iepaTh Ha3BaHUE PaOOTHI, 11EJTh, 33JIaHNE U PE3YJIbTAT BBHITTOJTHEHUS 3a/IaHUS.

3al[aHI/I}I AJIA CaMOCTOSITEIILHON Da6OTBII
[Tpenycmotrpensr BU3 obyuarormierocs.

PexoMeHnmanmu 1o BEIDOJIHEHWIO 3aIaHNI U ITIOATOTOBKE K J1adopaTopHOU paboTe:
OSHaKOMI/ITBCSI C TeOpeTI/I‘-IeCKI/IM MaTepI/IaJIOM, HpGIICTaBJIeHHBIM B peKOMCHI[yeMBIX
HCTOYHUKAX 1.

PekoMeH1yeMble HCTOYHUKH
1 TOCT 21.404-85. AmBromaTtu3amusi TEXHOJOTHYECKHUX TIporeccoB. (OOo3HaYCHUS
yCJIOBHBIE MTPUOOPOB U CPEACTB aBTOMATH3aIMK B cxeMax.- Mocksa, 1985 .- 18 c.

OcHOBHas uTeparypa
1. ITesiBuenko T. A. ABTOMaTH3UpOBaHHBIE HH(OPMAIIMOHHO-YIIPABIISIOIINE CHCTEMBI C
npumenenneM SCADA- cuctemsl Trace Mode: Yuebnoe nmocodue. — CI16.: M3gaTenscTBO
«Jlauby, 2015. — 336 c.: un.
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JlononHuTENbHAS IUTEPATYPA
1. TomybGaes B.H. ApromaruszupoBaHHbIe HH(OPMAIIMOHHO-YIPABISAIONINE CHUCTEMBI:
METOJIMYECKHE YKa3aHUs K BBIMIOJHEHUIO MpakThuueckux padot — bparck: Uzn-Bo bpl'y, 2017. —
182 c.
2. PykoBogactBo mosp3oBatens Trace mode 6 & T-Factory softlogic SCADA/HMI MES
EAM HRM HurerpupoBanHas miatdopma Ui yrpaBieHUs IPOU3BOACTBOM. BbICTphIii cTapT.
N3nanne Bocbmoe (k penusy 6.07), Mocksa, 2010, AdAstra Research Group, Ltd.

KoHTposibHBIE BOITPOCHI

1. Kakue meronsl MAEHTHU(HUKAIMU O Pa3TOHHOW KPHBOW BaM W3BECTHHI? WX KpaTkas
xapaktepucTtuka. KakoBa pazmepHOCTb apameTpoB mojaenu OY?

2. Kakue Moaynu NMPOMBIIUIEHHONW aBTOMATUKHU MPUMEHSIOTCS B y4eOHOM Jab0paTOpHOM
creHze? KakoBbl MX Ha3HAYEHUE U XapaKTEPUCTUKH?

3. KaxkoBa MOIIIHOCTb MCIIOJIb3YEMOI'0 HarpeBaTesis?

4. Hasznauenue OPC-cepBepa, mporeaypbl e€ro co3fganus. HasHaueHue mnporpaMMHON
cuctembl NLopc. Kak oTkpbsITh ee rmaBHoe okHO? Kak co3naTh 06pa3bl yCTPOUCTB, MOAKIIOUYEHHBIX
k COM mnopry? Ha3HaueHume KOHCTPYKTOpa MpPOCTpPaHCTBA HMEH. Pa3HOBHIHOCTH TEroB H
IpOLEAYpPHl UX CO3TaHMsL.

5. OcoOeHHOCTH CO3/IaHMs TPEH/IAa U €ro XapakTepucThK. Opranu3aius KHONKH «ITyck».

6. Kak ocyiecTBuTh aBTONOCTpOeHHE KaHaioB APM?

7. Kak npeacraButh kaHaibl «Temrepatypa» u «Ilyck» B BU€ «MCTOYHHUK/TIPUEMHHK»?

8. Kak BBINOJHUTH MpPHUBSA3KY TErOB INPOEKTAa K TEraM YCTPONCTBAa BBOJA-BbIBOJA B
nporpamme NLopc?

JlabGoparopHasi padora Ne 2
Pa3paborka npoexra 1ByxypoBHeBoii AUYC Ha 0a3e TpeHaKepHOIo CTeH/Aa

[lenb pabotel. Pa3pabotare mpoekt 2-ypoBHeBoit AUYC. Ilpu 3TOM Ha HIKHEM YpOBHE,
UCIIOJIB3YS] MOJYJIU NMPOMBIIJIEHHOW aBTOMAaTUKH, B YaCTHOCTU Ha 0ase 3alporpaMMHUPOBAHHOTO B
NL-4RTD IIM/I-perynasTopa, co31aTh JOKAJIbHYIO CUCTEMY YIIPABICHHs TEMIIEpAaTypol B Kamepe, a
¢ momoIpio peodpazonarens uarepderica NL-232C 6narogapst Nlopc ycranoButh cBsizb ¢ YIIK u
co SCADA-cucremoii Trace Mode. Ha BepxHnem ypoBHe, IpeHa3HAYCHHOM JJIs1 HaOMIONEHUS 32
peryiaupyeMoi (TeMriepaTypoi) U KOHTPOJIMPYEMOU (BIKHOCTBIO) TIEPEMEHHBIMH, MCIIOJIb30BaTh
TPEH]I, CO3/IaHHBII B TabopaTtopHoit padote Ne 1.

3aganue

1. ITo monyueHHO! NpH BBHIMOJIHEHUH JabopaTopHoil paboTel Ne 1 mepenarouHol GyHKIUU
KaMepbl HarpeBa paccuntarh napametpsl [IU]I-perynsaropa, obecrneunBaromero cieayonme moKa-
3aTeNy mpolecca ynpaBieHHs:

a) CTaTUYECKYIO0 OIUOKY — HYJIEBYIO;

0) nepeperynupoBanre — He 6omee 5%;

B) IUTUTEIHHOCTH MIEPEXOIHOTO Tporiecca He 0osiee 70y — OCHOBHOM MOCTOSIHHOW BpEMEHU
oVv.

2. [IpoBeputh myTem MoaenupoBanus B makere Simulink cpenbr MatLab 3amkHyTO# cucTte-
MBI PErYJIMpPOBaHUS TEMIIEpaTypbl oOOecledeHne 3aJaHHBIX IIOKazaTelell KauecTBa Ipolecca
ynpaieHus. [Ipu cymecTBeHHON pa3HMIle U3MEHUTH 3amac 1o ¢ase npu pacyere napaMmeTpoB pe-
rynsaropa B nakere Editor cpenpt MatLab; npu HeOonbIIOi pa3HUIlE B MOKA3aTeNsAX MOXHO MOJ-
CTpouTh nmapameTpsl B Mozenu OV, nobusasich TpeOyeMbIX pe3yibTaToB.

3. B coznannslii B maboparopHoii padote Ne 1 TpeHa 106aBUTH elie OAHY KPUBYIO IS KOH-
TPOJIS BIAXKHOCTH;

4. Ilpu nepexone K AUCKPETHOMY aJTOPUTMY YIIpaBIEHHs B BUJE Pa3HOCTHOTO YpPaBHEHUS
BBIMIOJHUTH MacIITaOUPOBaHUE MOTYYCHHBIX 3HAaYSHHUI apaMeTpoB HACTPOMKHU pEerynsrTopa ¢ yde-
TOM BBIOpPAHHBIX 3HAYEHMH IIara JUCKPETHOCTH MO BPEMEHH ! U MepHoa UCIOIb3yeMOro IUpPOT-
HO-UMITYJILCHOTO TIpeoOpazoBarens 7w (cM. maparpad 7.3.3).

5. OcymecTBUTh BBOJ KoMaHaaMu ¢ koHcosin OPC-cepBepa monydeHHbIX 3HAUEHUH Napa-
METpOB peryisitopa B Moaysib NL-4RTD.
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6. 3amyCTUTh CUCTEMY M COXPaHUThH PE3yJbTaThl IKCIIEPUMEHTA, €CIIM OHH COOTBETCTBYIOT
TpeOoBaHUAM, CPOPMYIMPOBAHHBIM B 33JaHUU. B MPOTUBHOM cilydae MpPOBEPUTH pacyeThl Mapa-
METPOB PETyJsATOpa U CBsI3b kKaHamoB npoekta B SCADA Trace Mode ¢ reramu OPC-cepsepa. Ile-
peﬁTH K BBIITIOJTHEHUIKO TEXHUYCCKOT'O 3alaHU.

JlaGopaTtopHass paboTa NPOBOAMTCS B MHTEPAKTUBHOM BHJIE "pa30op KOHKPETHBIX
cuTyauuit", odyJaromuecs noxy4aroT HHAUBUIyalIbHbIE 3aJaHHs Ha IPOSKTHUPOBAHUE JBYXYPOBHE-
Boii AUYC u B TedeHHe 3aHATHUS BBINOJHSIOT paboTy, MOJB3YSICh Pa3IMYHBIMH HCTOYHHKAMU
nHpopmanuu.

ITopsAI0K BBINOJHEHUS:

Hcnonw3oBath 3KpaH, co3ganHblii ipu uaeHtudukammu OV (maboparopHas padora Ne 1).
[Ipu xemaHMM MOKHO M3MEHUTH LIBET 3KpaHa, HaxkaB [IKH mbimm Ha u3zo0paxenue «Ixpan#l» B
IIPaBOM BEpPXHEM OKHE HaBUTAaTOpa U BHIOpaB «CBOMCTBA 00bEKTa». 3aT€M MOXHO Ha3HAUUTH €My
umst, Hanpumep «KPAH HABJIIOJEHH». C 5Toit nenbio, BHIOPaB Ha TIaBHON HHCTPYMEHTAIlb-
HOM TaHeNIM MPOEKTa KHOMKY TekcTta «ABCy, nepetsHyTh €€ Ha 3KpaH U, HaxkaB Ha Hee JIKH mbI-
1Y, BBI3BaTh OKHO «CBOMCTBa 00BEKTa», MPH PACKPHITUM KOTOPOTO 3aJaTh JIOObIE 1[BETa B CBOM-
cTBax «3anmuBKay, «Tekct» u «l{Bet Tekcray. 3atem cienyeT B 00bekT «TpeHm» 100aBUTh KPUBYIO
«BnaxHOCTbY, BBINOJHAS Ty kK€ IOCIEI0BATEIbHOCTh ACUCTBUM, 4TO U 1A KpuBOi «Temmepary-
pa» B 1abopaTopHoii padote Ne 1. B pe3ynbrare TpeHa OyneT BRIMISACTh TaK, Kak TMOKa3aHO HA pHU-
cynke 7.24. bykBa «A» B Ha3BaHHM KpuBoi «Temmneparypa A» roBOpUT O TOM, YTO HHPOPMALIUS O
TeMnepaTrype mnojiyqaercs ot aHanoroBoro gardyvka TCM. IIpu 3ToM HY>KHO TPOBEPUTH MPHUBSI3KY
kpuBoii «Temnepatypa A», koTopas pommkHa ObiTh K Tery Vin0. Eciu npu uaentudpukammu OY
npuBs3ka Obu1a K Sensor(), To HEOOXOAMMO €€ U3MEHUTh. Takoe U3MEHEHHE O0YCIIOBIEHO TEM, YTO
Ha Bxoxae IINUJ[ perynstopa moaynst NL-4RTD crout AIII u Temneparypa noJKHA U3MEPATHCS
aHaAJIOTOBBIM JaTYMKOM. BraxxHocTs n3mepsiercs: mudpossiM gatunkom NL-1HTS, cnenoBarensHo,
KpHBast «BiaxHOCTB» T0JKHA OBITH TpuBs3aHa B nmporpamme NLopc k tery Sensor2.

Popma OTYETHOCTH:
Otyer 1o nabopaTopHOW pabOTe, CKPEIUICHHBIH TUTYIBHBIM JUCTOM. OTYET IOJKEH
CoJIep>KaTh Ha3BaHUE PaOOTHI, 111, 3aJAHUE U PE3YJIbTAT BBHITIOTHEHUS 3aJaHHUS.

3alaHus JUISL cCaMOCTOSITENILHONM pa0OTHL:
[Tpenycmotrpensr BU3 obGyuarormierocs.

PexoMeHnmanmu 1o BEIDOJIHEHWIO 3aIaHUI U ITIOATOTOBKE K J1adopaTopHOil paboTe:
O3HaKOMHUTBCA C TEOPETUYECKHMM MAaTEpHalioM, IPEACTABICHHBIM B PEKOMEHIYEMBbIX
HCTOYHMKAX 1.

PekoMeHyeMble HCTOUHUKH
1 TOCT 21.404-85. ABroMaru3amusi TEXHOJOTHYECKUX mporeccoB. OO003HaUeHUS
YCJIOBHBIE TIPHOOPOB M CPEIICTB aBTOMATH3AIIMU B cxeMax.- Mocksa, 1985 .- 18 c.

OcHOBHas nuTeparypa

1. ITesiBuenko T. A. ABTOMaTH3UpOBaHHbBIE HH(OPMALIMOHHO-YIIPABIISIFOIINE CUCTEMBI C
npumenenneM SCADA- cuctemsl Trace Mode: Yuebnoe nmocodue. — CI16.: M3gaTenscTBO
«Jlaupy, 2015. — 336 c.: un.

JlomosHUTENbHAS TUTEpATypa

1. TomybGaes B.H. ApromaruszupoBaHHbIe HH(OPMAIIMOHHO-YIPABISAIONINE CHUCTEMBI:
METOJIMYECKHE YKa3aHUs K BBIMOJHEHUIO MpakThuueckux padbot — bparck: Uzn-Bo bpl'y, 2017. —
182 c.

2. PykoBognctBo mosbp3oBatens Trace mode 6 & T-Factory softlogic SCADA/HMI MES
EAM HRM HurerpupoBanHas miatdopma Ui yrpaBlIeHUs IPOU3BOACTBOM. BbICTphIil cTapT.
N3nanne Bocbmoe (k penusy 6.07), Mocksa, 2010, AdAstra Research Group, Ltd.

KoHTposibHbBIE BOTIPOCHI

1. O0BsicHUTE TIepexo1 OT aHamoroBoro anroputMma [IU[-perynsropa Kk JUCKpETHOMY.
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2. OxapakTepu3ynTe MpoIeaypy CO3/IaHUs dKpaHa «OT Ma0IoOHa.

3. Kak mna «APM nucnerdepay Ha3HayaroTCs HEOOXOAMMBIE apTyMEHTHI, 3a/Jal0TCS HUX
UMEHa, TUII JAHHBIX, 3HAYEHUS 10 YMOJIYaHUIO, IPUBA3KH, (haaru?

4. Kakum aprymentam HazHaudaetcs Tan IN, a kakum OUT wim INNOUT?

5. Kak nHa axpane pasmectutsh ['D «Tpenny», kak 3amath poH O€IbIM, CETKY YEPHBIM, KpH-
BBIM: LIBET, TOJIIVHY JIMHUNA, HTHTEPBaJIbl BEIBOJUMBIX 3HAYEHHUN?

6. Ha3znaueHue mMMpPOTHO-UMITYJIbCHOTO Moy sTopa. Kak OyzneTr BBIIIAAETh CUTHAN HA €ro
BBIXOJI€ IIPY U3BECTHOM KOJI€ yIpaBiieHus n3MeHsmomemcs B auana3one 0 < Umax > Uycr?

7. KakoBbl 0COOEHHOCTH CO3/1aHUSI KOMIIOHEHTOB UCTOYHUKOB/IIPUEMHUKOB Il OOMEHa 110
nportokony OPC?

8. Kax BBINOIHAIOTCS MPUBSI3KU alllapaTHBIX CPEICTB BBOJA/BBIBO/IA K KaHaIaM?

9. Yem oTiiMyaroTcst 0003HAYEHHUs KaHasa, K KOTOpOMY NpHBsi3biBaeTcs kakoil 6o kanan?
OT KaHaJla, ¢ KOTOPOI'0 OCYLIECTBISETCSA IPUBA3Ka?

10. [Touemy coznannast ALY C moxet ObITh OTHECEHA K 2-YPOBHEBON?

JlabopaTopnasi pabora Ne 3
Co3nanue npoekra ognoypoBHeBoii AUYC na 6aze YIIK B SCADA-cucreme TRACE MODE

[{enb paGotel. M3yunts ocobennoctu ucnonszosanus FBDI guarpamm SCADAIL cucrems
Trace Mode st nenel ynpaBieHHs TEM e MPOLIECCOM HarpeBa Kamephl Ha 0a3e YIpaBiIsIOIIero
nepconansaoro kommneiorepa (YIIK). C nomommpo FBDI guarpamm peanusoBaTh 3aKOH yIpaBJie-
Hus B Buze [1U-perynstopa ¢ mapameTpuueckoil KoppeKTupyromieid o0paTHoii cBA3bI0, cO3aBas Ha
skpaHe APM nucnerdyepa KHONKM 11 BBOJA MApaMEeTPOB U 3aJaHUsS B COOTBETCTBYIOLIWE
FBDI Gnoku. J[yist OTCIEKUBAHUS U3MEHEHUS TEXHOJIOTUUYECKHUX MEPEMEHHBIX BJIAKHOCTH U TEM-
nepaTypbl UCTIONIb30BaTh CO3JaHHBIN paHee TPEeHI, a TAK)Ke CTPEIOYHBINA Tproop.

3ajanue

Coznmate B SCADA-cucteme Trace Mode mpoekT omHoypoBHeBoid AUYC st KOHTpoOJIs 1
yIIpaBJIEHUS MIPOLIECCOM HarpeBa KaMepbl paCCMOTPEHHOTO BBIIIE YYEOHOI'O TPEHAKEPHOTO CTEHA
(cm. puc. 7.1). IIpu sTom:

1) mo monmyueHHoil B pe3ynbrare uaeHTUGukanuu OY (kamepbl HarpeBa) MepeaaTOYHON
¢Gyukuun paccuntars napamerpbl VY B Bune ITUI perymsropa ¢ IIKOC (em. 1. 3.3.3 moapasnaena
3.3), obecneunBaroIero CIEAYIOUINe MOKa3aTeIH MPoLecca yIpaBIeHUs:

a) CTaTUYECKYIO OIMUOKY — HYJIEBYIO;

0) mepeperynupoBanre — He 6omee 5%;

B) JUIMTEIILHOCTB TIEPEXOHOTO Tpoltecca He Oonee 1,370y;

2) nmpoBepHUTh IyTeM MojenupoBanus B makere Simulink cpexst MatLab 3aMkHyTO# cucrte-
MBI PETyJIHpPOBaHMS TeMIlepaTypbl OOeCIedeHHEe 3aJlaHHBIX IIOKa3aTellell KadecTBa Ipoliecca
ynpasienus. [Ipu cymecTBeHHON pa3HHUIlE U3MEHUTH 3arac 1o (ase npu pacuere mapaMmeTpoB pe-
rynsaropa B makere Editor cpexpr MatLab; npu HeOobIION pa3HUIlE B MOKA3aTEIIX MOXKHO IOJI-
cTpouTh napameTpsl B Moaenu OV, noOuBasick TpeOyeMbIX pe3ylIbTaTOB;

3) mepenmenoBats «IKPAH HABJIIOJEHUN» (maGopatopuas paGota Ne 2) B skpaH
«APM nucneruepa», Ha KOTOPOM CO3/1aTh:

a) CTPEJIOYHBIN MpHUOOP IS TTOKA3aHKS TEMIIEPATYPhI;

0) rpaduyecKuil SIEMEHT C MOJI3YHKOM IS 3aJaHUS;

B) ctaTudeckue rpadguieckue aemMeHTsl (I'3) s mapaMeTpoB ypasistoero yCTPOMCTRa,;

r) I'D 1 BeIBOJIa TMHAMUYECKOTO TEKCTA C IENIbI0 OTOOpaKeHUs 3HAUCHUI BBOJUMBIX T1a-
pameTpoB;

1) TPEHJ U1 IPOCMOTpa CUTHAJIOB 3aJlaHus, PETyJINPYEMOM IEPEMEHHOM (TeMIepaTypsl) U
KOHTPOJIMPYEMOH BIIa’KHOCTH;

4) monb3yschk M1a0IOHOM Mporpamm, co3nats FBD-nporpaMmmy ynpaBieHus HarpeBaTelieM
ot [Ih-perynsaTopa ¢ mapaMeTprUIecKol KOPPEKTUPYIOIIeH oOopaTHO# cBsa3bio (1. 3.3.3 mompasnena
3.3);

5) MOATOTOBUTH AJII BBOJA MapaMeTphl YIPABISIONIETO yCTPOMCTBAa W BBecTH ux ¢ APM
JUCIIETUEPA;

6) 3alyCTUTh CHUCTEMY M COXPaHUTh PE3ylbTAaThl SKCIIEPUMEHTA, €CIIM OHH COOTBETCTBYIOT
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TpeOOBaHUAM, CPOPMYIMPOBAHHBIM B 33JaHUU. B MpOTMBHOM ciiydae MpOBEpPUTH pacdeThl Mapa-
meTpoB YV u cBs3b kanasios npoekta B SCADA Trace Mode ¢ treramu OPCl cepsepa;

JlaGopaTtopHass paboTa NPOBOAMTCS B MHTEPAKTUBHOM BHJIE "pa30op KOHKPETHBIX
cuTyauuit", oOyJaronecs Moixy4aroT WHAUBUAYAIbHbIE 3a/1aHUs Ha MPOEKTHPOBAHHUE OJHOYPOB-
HeBod AIYC u B TeueHHe 3aHATHS BBINOJHAIOT paboTy, MOJIB3YAICh Pa3IMYHBIMU HCTOYHUKAMU
nHpopmanuu.

ITopsAI0K BBINOJHEHUS:

Zanyctuts SCADAI cucremy Trace Mode ¥ OTKPBITH NPOEKT, CO3JAHHBIN ITPU BBIIOJIHE-
HUM 1abopaTopHOi paboTel Ne 2. [TpoBepUTh WIIM YyCTAaHOBUTH CBS3U allllapaTHBIX MOAYJIEH ¢ KaHa-
JJaMH y3JI0B MPOEKTA: aHAJIOTOBOTO JIaTdyruka TemnepaTtypsl ¢ Vinl, B1axxHOCTH ¢ Sensor2, HarpeBa-
tenst ¢ Dout(. B okue «CBoiictBa» NLopc cuamsb ranouky (Ipu ee Haau4uu) B cTpoke «lcnomns3o-
BaTh YIPaBJICHUE JOCTYIIOM.

Co3nanne 3xpana «<APM naucnerdyepa». BBepxy 1o LEHTpY CO3JaHHOIO paHEe 3KpaHa
CIeayeT NMOMECTUTh ero HazBaHue «APM nmucneruepay», ynanus mnponuioe Ha3zBaHue «9KPAH
HABJIFOJIEHUI». Cipaa B BepXHeM yIiTy pa3MECTHTh JaTy M Yachl, JUIS 4ero BHIOpATh HA MaHe-
mu uHCTpyMeHTOB D «Kanenaapb», mepeMecTuTh ero Ha pabdoumii cron APM nmucnerdepa, oT-
KpBITh CBOWCTBA JJIEMEHTA, IIEJIKHYB Ha HeM jABa pa3a JIKH MBI M yCTaHOBUTH THUI NPUBSA3KU:
Tekyiue nara u Bpems.

dopMa OTYETHOCTH:
Otuer mo naGopaTopHON paboTe, CKPEIUICHHBI TUTYIBHBIM JHUCTOM. OTYET IOJKEH
co/iepaTh Ha3BaHUE PAOOTHI, 11EJTb, 33JIaHNE U PE3YJIbTAT BBHITTOJTHEHUS 3a/IaHHUS.

3aaHus UL CAMOCTOSATEILHON PabOThL:
[Tpenycmorpenst BU3 o6yvaromerocs.

PexoMeHIanmu 110 BBINOJIHEHUIO 3aJaHKI U ITIOATOTOBKE K J1a00paTopHOU paboTe:
O3HAaKOMHUTBCA C TEOPETHYCCKHMM MAaTepHalOM, IPEACTABICHHBIM B PEKOMEHIYEMBIX
UCTOYHUKAX 1.

PekoMeH1yeMble HCTOYHHUKH
1 TOCT 21.404-85. AmBromaTtm3anmusi TEXHOJOTHYECKUX TIporeccoB. (OOo3HaYCHUS
yCJIOBHBIE MTPUOOPOB U CPEACTB aBTOMATH3aIMK B cxeMax.- Mocksa, 1985 .- 18 c.

OcHoBHast TuTepartypa

1. [TpsiBuenko T. A. ABTOMaTH3UpOBaHHBIE HH(GOPMAIIMOHHO-YIPABIISIONINE CHCTEMBI C
npumeHeaneM SCADA- cuctemsl Trace Mode: Yuebnoe nocooue. — CII6.: M3naTenscTBO
«Jlage», 2015. — 336 c.: n.

JlonoHHUTENbHAS JIUTEPATypa

1. TomybGaes B.H. ApTomarm3upoBaHHbIE HWH(POPMAIMOHHO-YIIPABISIONINE CHUCTEMBI:
METOMYECKHE YKa3aHUsl K BBIMOJHEHHIO MpakThyeckux padotr — bparck: U3a-so bpl'VY, 2017. —
182 c.

2. PykoBoactBo nonbs3oBatens Trace mode 6 & T-Factory softlogic SCADA/HMI MES
EAM HRM HnTterpupoBanHnas matdhopma sl yIpaBJIeHHs TPOU3BOICTBOM. BBICTPHIN cTapT.
N3nanue Bocbmoe (k penusy 6.07), Mocksa, 2010, AdAstra Research Group, Ltd.

KoHTposibHBIE BOITPOCHI

1. Haznauenue OPCl cepsepa, mpoueaypsl €ro co3aanus.

2. Haznauenue nporpammuoi cucteMbl NLopc. Kak OTKpBITh €€ ri1aBHOE OKHO?

3. Hasnauenue cepepa NLopc. Kak co3mate o0passl ycTpoiicTs, moakimtoueHHbIx K COM
nopry?

4. Ha3nayeHne KOHCTPYKTOpPA MPOCTPAHCTBA UMEH. Pa3HOBUIHOCTH TETOB U MPOLEAYPHI UX
CO3/IaHHUS.

5. Kakue KOMIOHEHTBI BXOAAT B JIPEBOBHUIHYIO CTpYKTypy mnpoekta B SCADA-cucreme
Trace Mode 6? x Ha3HaueHue.
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6. Kak co3maercst skpaH 1Mo IpHHIMIY «OT I1a0JI0Ha»?

7. OcoOeHHOCTH CO3/1aHMs TPEHAA M €r0 XapaKTepUCTHK: I[BET JIMHUH, Ha3BaHHUE, TUAMa30H
WU3MEHEHHUS MTapaMeTpoB.

8. Kakoil kKoMIoHEHT U3 CTpyKTyphl npoekta B SCADA-cucteme ciaenyer BbI3BaTh 1Jis CO-
smanust APM?

9. Kak ocyiecTBUTh aBTONOCTpOeHHE KaHaioB APM?

10. Co3nanue cTaTU4eCKUX U TMHAMUYEeCKUX (GopM OTOOpaXKeHUs Ui BBOJA 3aJaHUs U Ta-
paMEeTpPOB pErysaTOopa.

11. Kak mnpencraButh kaHanbsl «TemmnepaTtypa» U «YIHpaBieHUE» B BHIE «HCTOY-
HUK/TIPUEMHHK»?

12. Kak BBINOJHUTH MPUBS3KY TETOB MPOEKTa K TEraM yCTPOWCTBAa BBOJA-BhIBOAA B IPO-
rpamMMe NLopc?

13. Kak opranu3oBarh B3auMoAeCTBUE KOMIOHEHTOB NpoekTa B SCADA-cucreme?

14. Kak co3nath ma6mon FBD-nporpammbr?

15. Kak npoBepuTh NpaBUiILHOCTE co3aannoii FBDI mporpammen?

JlabGoparopHnasi padora Ne 4
Opranusanus apXuBMpPOBaHMS U 0TYETa TPeBOr. pa3padoTka MHeMocxeMbl nmpoekta AUYC
Ha 0a3e TPeHaKePHOI0 CTeHAa

[lensr paGorel: Coszgate B SCADAI cucreme mporpaMMHBIA MOAY/Ib U apXHBUPOBAHUS
pe3yabTaToB pabOoThI, a TaK)Ke OTYET TPEBOT, (PYHKIMOHHPOBAHHE KOTOPOTO MPOBEPUTH, 3a1aBast
JOTYCTUMbIE TPAaHULBI U3MEHEHHUs TEXHOJOTMYECKHX IEePEeMEHHBIX Mpollecca HarpeBa. BriBecTu
NepevrCIICHHBIE JaHHBIC Ha pa3padOTaHHYI0 CaMOCTOSITEIbHO MHEMOCXEMY Ipoliecca Harpesa.

3aganue

1. VI3yunTh NpUHIMIBI CO3aHMs JOKAJIBHOIO apXuBa U oT4eTa TpeBor Ha ocHoBe AUYC
JUTSL TPEHAKEPHOTO CTEH/A.

2. Coznate MHeMocxeMy AMYC npouecca HarpeBa. 3. 3alyCTUTh CUCTEMY Ha MCIIOJIHEHHE
U TIPOaHAIM3UPOBATH PE3yNIbTATHI.

ITopsAI0K BBINOJHEHUSA:

3anyctuts SCADAI cucremy Trace Mode u Boi3Bath npoexkt AUYC, co3nanubiii B 1a0o-
patopHoii padore Ne 3. C menpio opranuzanuu (ailyioB apxuBa M OT4eTa TPEBOT BBIAENUTH JIKH
MbIIIK B ciioe «Cuctema» HaBUratopa npoekta y3eqd RTM 1 u BbI3BaTh €ro Ha peaakTUPOBAHUE.
[lepeiing Bo BKIIagKy «ApXUBBI», 331aTh HapaMeTpbl JUIsl apXuBauuu AaHHbIX B apxuB CITAJ] 1
(puc. 7.62), a Bo Bkitagke «OTYET TPEBOT» — MapaMeTphl oTueTa TpeBor (puc. 7.63).

UroOsl daiinsl arhive.rep n alarms.txt cOXpaHsUIMCh B MAanKy CO3JaHHOTO MPOEKTa, a HE B
Karasor nmporpamMmbl Trace Mode 6, HeoOxoaumo nepen nMeHeM (¢aiiina 100aBUTh 3HaK «*», Kak Ha
pucyHkax 7.62 u 7.63.

IMoakawyeHue U HACTPOMKAa cjoBapel coo0ueHUil. BrinolHeHUWE yKa3aHHON 3aaadu
OCYILECTBIISICTCSI ¢ UCTOJIB30BAHUEM CTAHAAPTHOTO CIOBAPs COOOIIEHUI B OTYETE TPEBOT IS Ka-
Haja kimacca Float. C atoii nienpio HeoOxoaumo co3aath s y3ina RTM 1 voByto rpynmny — Cro-
Bapu_cooOrmienuit (puc. 7.64), B KOTOpoi BbLACIUTH KOMIOHEHT — cioBaph ansi_FLOAT (ieBoe
OKHO puc. 7.65).

dopMa OTYETHOCTH:
Otuer mo naGopaTopHON paboTe, CKPEIUICHHBI TUTYIBHBIM JHUCTOM. OTYET IOJKEH
co/iepaTh Ha3BaHUE PAOOTHI, 11EJTh, 3aJIaHNE U PE3YJIbTAT BBHITTOJTHEHUS 3a/IaHHUS.

3aaHus UL CAMOCTOSATEILHON PabOThL:
[Tpenycmorpenst BU3 o6yyaromerocs.

PexoMeHIalMu 110 BBINOJIHEHUIO 3aJaHKI U ITIOATOTOBKE K J1a00paTopHOU paboTe:
O3HAaKOMHUTBCA C TEOPETHYECKHMM MAaTEpPHAIOM, IPEACTABICHHBIM B PEKOMEHIYEMBIX
UCTOYHUKAX 1.
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PekoMeHyeMble HCTOUHUKH
1 TOCT 21.404-85. ABroMaru3amusi TEXHOJOTHYECKUX mporeccoB. OO003HaueHUS
YCJIOBHBIC TIPHOOPOB M CPENICTB aBTOMATH3AIIUU B cxeMax.- Mocksa, 1985 .- 18 c.
OcHoBHast TuTepartypa
1. [TpsiBuenko T. A. ABTOMaTH3UpOBaHHBIE HH(GOPMAIIMOHHO-YIPABIISIONINE CHCTEMBI C
npumeHerneM SCADA- cuctemsl Trace Mode: Yuebnoe nocooue. — CII6.: M3naTenscTBO
«Jlage», 2015. — 336 c.: n.

JlomoTHUTEIbHAS TUTEPATypa
1. TomybGaes B.H. ApTomarm3upoBaHHbIE HWH(POPMAIMOHHO-YIIPABISIONINE CHUCTEMBI:
METOMYECKHE YKa3aHUsl K BBIMOJHEHHIO MpakTudeckux pador — bparck: U3a-so bpl'VY, 2017. —
182 c.
2. PykoBoactBo nonbs3oBatens Trace mode 6 & T-Factory softlogic SCADA/HMI MES
EAM HRM UnTterpupoBanHas miatdhopma s yIpaBJIeHHs TPOU3BOICTBOM. BBICTPHIN cTapT.
N3nanue Bocbmoe (k penusy 6.07), Mocksa, 2010, AdAstra Research Group, Ltd.

KoHTpoJibHBIE BOIPOCHL:
Kak 3agaroTcst mapameTpbl apXuBOB?
Kak hopmupyrotcst cooO1eHus B 0T4eT TpeBor?
Kaxk yka3pIBaroTcst HarpaBieHHUs MTOCBUTKH COOOIICHHMS?
Ha3nauenue penakropa npecraBieHus TaHHbIX. ET0 OCHOBHBIE KOMITOHEHTHI.
Kak 3agate HacTpoiiku y3na APM?
. Jl1s 9ero ciaykaT MaHeIu CTATUYECKUX U JUHAMUUYECKUX 3JIEMEHTOB?
7. Kak 3apmaroTcss mpHUBSI3KM U aTpUOYTHI MPU OTOOpPaKEHUH HAa MHEMOCXEME OTAENbHBIX
AJIEMEHTOB TEXHOJIOTMYECKOTO Ipolecca’?
8. Kakyro ¢ yHKIMIO BBITIOJHSIOT JOMOTHUTENBHO co3nanubie FBD-nporpamMmer?
9. Kak opranu3oBarh HENPEPBHIBHOE PETYIMPOBAHUE TEMIIEPATYPbI?
10. Kakue atpuOyThl JOJDKHBI OBITh Y KHOIIOK MapaMeTPOB PETYJIATOpa M 00BEKTa, YTOOBI
OMEPATOP MOT U3MEHSTh UX 3HAYEHUS C KIIABUATYPHI?

U W

IIpakTnueckas padora Nel
Co3naHue NpoeKkTa cCHCTeMbl MOHMTOPHHIA

[{enp paboOTHI: TTOTYyYEHUE MTPAKTUUECKUX HABBIKOB B co3MaHnu poekTa B cucteMe TRACE
MODE 6.

3agaHue: co31aTh CUCTEMY MOHUTOPHHTA, COAEpIKaILyo oauH y3en APM, oroOpakaromryto
C TIOMOIIIBIO Pa3IUYHBIX CPEJICTB OMEPATOPCKOro MHTepdeiica 3HaUeHUST BHYTPEHHETO reHepaTopa
CUTHAJA.

[TpakTuueckass paboTa MPOBOAUTCS B HWHTEPAKTUBHOM BUAE "pa300p KOHKPETHBIX
cuTyauuit", oOydaromuecss MOJy4yarOT HHAWBHUIyaJlbHbIE 3a/laHusl Ha MPOEKTHPOBAHUE CHUCTEMBI
MOHHTOPHHTA ¥ B TEUCHHE 3aHSTHS BBIOJIHSAIOT PabOTy, MOJB3YSICh PA3IUYHBIMU MCTOYHUKAMU
nHpopmanuu.

ITopsAI0K BBINOJHEHUS:

3arpy3HM MHCTPYMEHTAJIbHYIO CUCTEMY JIBOMHBIM IiemykoM JieBoil kiaBuiu (JIK) mbimm mno

UKOHKE pa6oqer0 crona Windows U C MOMOUIbIO MKOHKU MHCTPYMEHTAJIBHON MaHeIn
CO37aIuM HOBBIM mpoekT. Ilpu 3ToM B OTKpHIBHIEMCS Ha JKpaHE Jauajore BbIOEpeM CTHIIb
paspabotku I[IpocToii.

[Tocne naxarus JIK mpimm Ha skpaHHoM kHomke Co3aarb, B JieBoM okHe HaBuratopa
MpoeKTa OTOOpa3|TCs JepeBO MPOeKTa, coaepxkaiee ciou Pecypebl, Cucrema (¢ CO3TaHHBIM
y3n1oMm APM RTM 1), Uctounuku/Ilpuemunku u budauorekn kKoMnoHeHToOB. B mpaBoM okHe
Hasuraropa npoekra oroOpazurcs coaepxumoe y3na RTM_1 — nycras rpynna Kanauasl u ogun
ka"as kmacca CALL Jxpan#1, BbI3BIBAIONINI COOTBETCTBYIOIIMK KOMITIOHEHT — IIa0JIOH DKpaHa,
NpeJHa3HAuYeHHbIH a7 oToOpakeHHs ¢ momoulbio Tpaduueckux siaemeHToB (I'D) cpencts
4YeJI0BEeKO-MalMHHOT0 HHTepdeiica Ha y3me RTM 1.
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dopMa OTYETHOCTH:
OTuer TO MpaKTHYECKOW paboTe, CKPEIUIEHHBIH TUTYIBHBIM JUCTOM. OTYET IOJKEH
co/iepaTh Ha3BaHUE PAOOTHI, 11€JTb, 33JIaHKE U PE3YJIbTAT BBHITTOJTHEHUS 3a/IaHUS.

3aaHus 11 CAMOCTOSATEILHOM paOOThI:

[Tpenycmorpenst BU3 o6y4aromerocs.

PexoMeHIaMK 00 BBINOJHEHUIO 3aJaHUI 1 MOJTOTOBKE K MPAKTHYECKOH paboTe:

OBHaKOMI/ITBCSI C TeOpeTI/I‘-IGCKI/IM MaTepI/IaJIOM, HpGIICTaBJIeHHBIM B peKOMCHI[yeMBIX
HCTOYHMKAX 1.

PekoMeHyeMble HCTOUHUKH
1 TOCT 21.404-85. ABroMaru3amusi TEXHOJOTHYECKUX mporeccoB. OO003HaUeHUS
YCJIOBHBIE TIPHOOPOB M CPEIICTB aBTOMATH3AIIUU B cxeMax.- Mocksa, 1985 .- 18 c.

OcHOBHas uTeparypa

1. ITesiBuenko T. A. ABTOMaTH3UpOBaHHbBIE HH(OPMALIMOHHO-YIIPABIISIIOIINE CUCTEMBI C
npumenenneM SCADA- cuctemsl Trace Mode: Yuebnoe nmocodue. — CI16.: M3paTenscTBO
«Jlaupy, 2015. — 336 c.: un.

JlomosHUTENbHAS TUTEpATypa

1. TomybGaes B.H. ApromaruszupoBaHHble HH(OPMAIIMOHHO-YIPABISAIONINE CHUCTEMBI:
METOJIMYECKHE YKa3aHUs K BBIMIOJHEHUIO MpakThuueckux padbot — bparck: Uzn-Bo bpl'y, 2017. —
182 c.

2. PykoBonctBo nosb3oBatens Trace mode 6 & T-Factory softlogic SCADA/HMI MES
EAM HRM HurerpupoBanHas miatdopma Ui yrpaBlieHUs IPOU3BOACTBOM. BbICTpHIil cTapT.
N3nanne Bocbmoe (k penusy 6.07), Mocksa, 2010, AdAstra Research Group, Ltd.

IpakTuyeckas padora Ne2
IIpocreiimas 00padoTka JaHHBIX

[lenp paboThI: MONTyYEeHHE MPAKTHUYECKHX HABBHIKOB B 00pabOTKe NaHHBIX B CHCTEME
TRACE MODE 6.

3apanue: nopabotarh rpaguuecKuil 3KkpaH, co3Aarh nmporpammy Ha s3bike Texno ST, ocy-
HIECTBUTH CBsI3b MO nMpoTokoay DDE.

[TpakTuueckass paboTa MPOBOAUTCS B HWHTEPAKTUBHOM BHUAE "pa300p KOHKPETHBIX
cuTyauuit", oOydaromiuecs MOJy4YalOT MHAMBHAyallbHbIE 3a/aHus Ha O0paOOTKy MaHHBIX U B
TEUCHHE 3aHSTHS BBITIOIHSIOT PabOTY, MOIB3YSICh PA3TUIHBIMU HCTOYHUKAMH HH(OPMAIIHH.

[HopsAOK BBINOTHEHUS:

C momoIp0 HOBOTO KOMIIOHEHTA MPOEKTa — MIa0JI0Ha MPOTPaMMBbI CBSDKEM 1B UMEIOIIIXCS
KaHaja omnepanuen cioxkenus. bynem cymmupoBaTh peanbHble 3HaueHHs KaHaioB Ilapamerp u
YnpaBJjieHue, a pe3yiabTaT NOMENIATh BO BHOBb CO3JIaHHBIM aprymeHT skpaHa Cymma (c
otobOpakerrem Ha ['D Tekct u Tpenn) 6e3 co3gaHus AOMOTHUTEIBHOTO KaHaa B y3JIe POCKTa.

JopadoTka rpaguyeckoro 3kpaHa

— Ckonupyem JBa niepBbIX [ D — «3HaueHHne mapaMeTpa» U «TEKCT» U pa3MeCTHM UX Huxke [
Knomka;

— U3MEHHMM CTaTUYECKU TeKCT mepBoro I'D Ha Cymma:

— IWHAMUKY BTOporo I'D mpuBsHKeM K HOBOMY - TPETheMY apryMEHTY IIa0JIoHa dKpaHa THIA
IN ¢ umenem Cymma, KOTOpBIN CO31aIMM B MPOLECCE MPUBS3KH:

dopMa OTYETHOCTH:
OTuer TO MpaKTHYECKOW paboTe, CKPEIUIEHHBIH TUTYIbHBIM JUCTOM. OTYeT IOJKEH
co/iepaTh Ha3BaHUE PAOOTHI, 11EJTh, 3aJIaHNE U PE3YJIbTAT BBHITTOJTHEHUS 3a/IaHHUS.

3aaHus UL CAMOCTOSATEILHON PabOThL:
[Tpenycmorpenst BU3 o6y4aromerocs.
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PexoMeHIaIMK 00 BBINOJHEHUIO 3aJaHUI 1 MOJATOTOBKE K MPAKTHYECKOH paboTe:

O3HaKOMUTBCA C TEOPETUYECKUM MaTepuaoM, MPEJCTABICHHBIM B PEKOMEHIYEMbIX
HCTOYHMKAX 1.

PekoMeH1yeMble HCTOYHUKH

1 TOCT 21.404-85. ABromaTtm3anmusi TEXHOJOTHYECKUX TIporeccoB. (OOo3HaYCHUS
yCIIOBHBIE MTPUOOPOB U CPEACTB aBTOMATH3alMK B cxemMax.- Mockaa, 1985 .- 18 c.

OcHoBHast TuTepartypa

1. [TpsiBuenko T. A. ABTOMaTH3UpOBaHHBIE HH(GOPMAIIMOHHO-YIIPABIISIONINE CHCTEMBI C
npumeHerneM SCADA- cuctemsl Trace Mode: Yuebnoe nocooue. — CII6.: M3natenscTBO
«Jlagep», 2015. — 336 c.: n.

JlonoHHUTENbHAS JIUTEpATypa

1. TomybGaes B.H. ABTomMarm3upoBaHHbIE HWH(POPMAIMOHHO-YIIPABISAIONMINE CHUCTEMBI:
METOMYECKHE YKa3aHUsl K BBIMOJIHEHHIO MpakTHdeckux padotr — bparck: U3a-so bpl'VY, 2017. —
182 c.

2. PykoBoactBo nonbs3oBatens Trace mode 6 & T-Factory softlogic SCADA/HMI MES
EAM HRM UnTterpupoBanHnas matdopma sl yIpaBJIeHHUs POU3BOICTBOM. BBICTPBIN cTapT.
N3nanue Bocbmoe (k penusy 6.07), Mocksa, 2010, AdAstra Research Group, Ltd.

IIpakTnyeckas padora Ne3
OnepaTopckuii uHTepdeiic: MOHUTOPUHT, YIIPABJI€HUE, PeryJupoBaHue

[{enb paOoTHI: MONyYEeHHE MPAKTUYECKUX HABBIKOB B CO3/IaHUU ONEPATOPCKOro UHTepdeiica
B cucreMme TRACE MODE 6.

3agaHue: co3aaTh ONMepaTOPCKUil MHTEPQEHC: MOHUTOPUHT, YIIpaBICHUE, PETYJIUPOBAHUE.

JlaGopaTtopHass paboTa NPOBOAMTCS B MHTEPAKTUBHOM BHJIE "pa30op KOHKPETHBIX
cutyaruit", oOyJaromuecsl OJy4ar0T WHIUBHUIYAIbHBIC 3aJaHUsl HAa pa3pabOTKy OINepaTOpCKOro
uHTepdeiica 1 B TeUCHHE 3aHATUS BBIIOJIHIIOT PAa0OTy, MOJNB3YSACH Pa3IMYHBIMH HCTOYHUKAMU
nHpopmanuu.

ITopsAI0K BBINOJHEHUS:

PaccmarpuBaemsbiii  Texnosmormdeckuid mpomecc (TII) Bemercs Ha Tpex ydacTKax:
mepmuyeckol 0bpabomku, xpanenusi u 0o3uposarus. HeoOX0aMMO MOCTPOUTH CUCTEMY KOHTPOJIS
u ynpaeneHuss TII ¢ ydeToM uMerOmMXcs TOYEK KOHTPOJS, YIPaBICHHS, HCHOJHUTEIbHBIX
MEXAHU3MOB U allllapaTHBIX CPEICTB aBTOMATU3ALINH.

YyacTok Tepmudeckoit o0padoTku ympasisiercs PC-based kontpommepom WinPAC WP-
8441 (ucmonb3yroTCs BAa BXOJHBIX AaHAJOTOBBIX CHTHala- 2Al W JBa NMCKPETHBIX BBIXOJHBIX -
2DO0). TexHomoruueckas 3ajada — TMOJJCP)KaHUE ITOCTOSHHOW TeMIIepaTyphl B armmapare
(TeXHOJIOTHYECKask YCTAaHOBKA OCYIIECTBIISIONIAs JITMTEbHBIA HArpeB UCXOAHOTO ChIPhS - (PYHKITUS
perynupoBanusi). PerynupoBanue TemmepaTyphl NpPOU3BOJUTCS IyTeM HM3MEHEHUs pacxoia
MOCTYNAIOLIETO B anmnapar TEeIJIOHOCUTENA. AHAJIOTOBbIE CUTHAJIBI OT JaTYMKOB TEXHOJOTMYECKUX
nmapamMeTpoB 4epe3 HOPMHUPYIOIIME MpeoOpa3oBaTeNn MocTymaroT B moaynb  [-8017H,
YCTAHOBJICHHBIN B mepBblil cioT KoHTposuiepa WinPAC, rae obpabatsiBatorcst 12-Tu pa3psiiHbIM
aHajoro-mu¢poBsiM npeodpazoBatenieM (ALIIl) m uUMEOT TpeACTaBICHHE B «UHKCHEPHBIX)
BenuuuHax (0 — 10) B.

[Ipumem, 4yTO NS U3MEpPSAEMOM MAaTUYMKOM TeMIepaTyphl HANpPSKEHHE COOTBETCTBYIOT
nuanasony (0 — 100) Cl1, a nis pacxona TerioHocutens — (0 — 10) m3/gac. AIropuT™ ynpaBieHuUs
— mpomnopruoHanbHO-TUudPepennmanbabii-quddepennmansubii - (I1J1J]), cmocod ympaneHus
VCIIOJIHUTENIBHBIM MEXAHU3MOM — IIUPOTHO-uMnyiabcHas Moaymsiuus (HIMM). [{nsa peanuzauun
yYIpaBJICHUS UCTIOJIb3YIOTCS TUCKpeTHbIE BbIX0Abl DO0 u DO1 monyns [-8054, ycTaHOBIIEHHOTO BO
BTOpoii cioT koHTpoiuiepa WinPAC. Konrpomrep monkmodeH kK APM ¢ MOMOIIBIO CETeBOro
KOHIIEHTpaTOpa 4yepe3 CBOM MepBbIi ceTeBol anantep u umeet [P-agpec 192.168.3.30.

Vcnonb3yeMsblii JIOTHYECKH TPOTOKOJI 0OMEHa JaHHBIMU MEXIY KOHTposuiepoM u APM —
I-NET. APM koHTpoiupyeT NOAKIIOYeHHbIE K KOHTposuiepy WInPAC TexHOIOTHYECKHE
napameTpsl (pyHKIUS MOHUTOPUHTA) U 3a/1a€T HACTPOUKH PeryisTopa (PyHKIUS yIpaBICHHS).

VYyacTok XpaHeHHs] 0OCTYKHBAETCSI KOHTPOJUIEPOM C TPAAUIIMOHHON apXuTekTypoit - PLC
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(MCTIONB3YIOTCS TPU TUCKPETHBIX BXOJHBIX cUTHaMA - 3DI u yeThipe aHaIOroBBIX BXOJIHBIX - 4Al).
APM BeinonHseT Toabko ¢pyHkuuio monutopunra. PLC MITSUBISHI conepxur B cBoeM cocTase
neHTpanbHbIiA nporeccop FX3U-16M (8DI, 8DO) u moxynu FX3U-4AD (4Al ansa moakitodeHust
TepMoMeTpoB  comportuBienus), FX2N-5A  (4Al 1AO), FX3U-ENET  (cereBoit
KOMMYHUKaIMOHHBIA Moysb 10Base-T/100BASE-TX).

C momomsio mporpammuoro nakera GX IEC Developer 7.01 pa3pabGorana mporpamma
yIOpaBJICHHS MOJJEPKAaHUEM YpPOBHS B XpAaHWIMINE W opraHu3zoBaHa cBsisb ¢ APM mo cetu. Bo
BXOJHBIX JUCKpeTHbIX perucrpax X0, X1 m X2 KoHTposuiepa colepKaTcsi JaHHbIE O CUTHajax
COCTOSIHMSI BXOMHOW aBepu B Xpanwiumie (0 — 3akpeita, 1 — oTkpbiTa), BeHTW MU (0 — He
paboraet, 1 — paboraeT) u moxapHoii curHanm3anuu (0 — 3aapIMiIeHHs HET, | — 3anpIiMieHue). B
nByx0OaiitoBeix peructpax DO, D1, D2 u D3 comepkarcs gaHHBIE, XapaKTEPHU3YIOIIHE TaKHE
napameTpbl, KaKk YpOBEHb 3alOJHEHUS €MKOCTH, TEMIIEpaTypa, AaBJICHUE U BIAXHOCTh BO3JyXa B
xpanunuie. B peructpe D1 conepxutcsa BeMunHA U3MEPEHHOM TeMIeparypsl, yBeandeHHas B 10
pa3, a B octasibHbIX peructpax DO, D2 u D3 koHTponupyemMble BEIMUMHBI MPEICTABIECHBI B KOJAaX
(0 —4095), uaro coorBercTBYeT AuanazoHaMm (0 — 5) m gy yposHs, (0 — 5) armocdep s 1aBIeHUs
1 (0—100) % nnst BMaXHOCTH.

KonTposnep MITSUBISHI nonkntouen k APM 1o cetn yepe3 MMErONIUCs KOHIIEHTPATOoP,
UCTIONB3yeMbId TIpoToKoNl oOMeHa maHHbIMEH — MC-npotokon (MELSEC CONNECTION) nan
TCP/IP, ero IP-aapec 192.168.3.40, ucniosnbp3yemslii 1j1st oOMeHa moptT 5551. YdacTok 103upoBaHUs
KOHTpOJMpYyeTcs W ympasisercs KoHTpoiepoM WinPAC (ucmonb3yeTcss OIUH aHaIOTOBBIN
BxoaHou curHai - 1Al na monyne 1-8017H u onun BeixomHou auckpetHbid - 1 DO Ha moayne I-
8054).

[To 3apmanuio, nepemaBaemMomy ¢ APM, mNOpou3BOAUTCA OTIYCK TOTOBOIO MPOJIYKTA.
KoHTposs oTnycka BefeTcs o noka3aHusM pacxogomepa - Hanpsbxenue (0 — 10) B coorsercTByer
pacxoxay (0 — 100) n/muH, a B Ka4eCTBE YIPaBIsIEMOTO OOOPYAOBAHHUS BBICTYIMAET TO3UPYIOIIHI
Hacoc (BKJIIOYEHHE — IMoJada OT KOHTpoJUiepa JIOTMYecKol «l» Ha MOAylbh TrajbBaHHMYECKOU
Pa3BsI3KH, UMEIOIINUNA B KAUE€CTBE HArpy3KH MyCcKaTelh HAcoca, OTKIIIOUeHHE — Jjornueckuii «0»). Bo
BpeMs paboOTBl C Y4aCTKOM JO3MPOBAaHHUS HEOOXOIMMO IOJydaTh 33JaHHE Ha OTIIYCK T'OTOBOTO
npoaykra u3 Tabauikl CYBJ] MS Access

Jnst  TOKYMEHTHUpOBAHHUs MapaMeTpOB TEXHOJIOTMYECKOro Ipolecca MO ydacTKam
TepMOOOPabOTKHM U XpaHEHHS TOJDKEH OBITh MOJATOTOBJICH OJIAaHK — IMO0YacoBasi CBOJKA 10 TEKYIIHM
Y HAKaIUTMBAEMBIM B apXUBE 3HAUCHHUSIM.

B cucreme HeoOX0IMMO MPEeayCMOTPETh BO3MOXKHOCTH pabOThl JBYX IMOJb30BaTeNeil —
pa3pabotunka u omeparopa. Omeparop B OTIMYME OT pa3padOTUMKa HE JOJDKEH HMETh
BO3MO)XHOCTH BHOCHUTH KakKue-TMOO H3MEHEHHsSI B CTPYKTYpPy CHCTE€MbI, HO JOJDKEH HMETh
BO3MOXKHOCTbH IOJIy4aTh Ha CBOW MOOHMJIBHBINA TenedoH coolIrieHus: u3 otdera TpeBor. Hacrpoiiku
KOMMYHUKaIMOHHOTO nociienoBaresnbHoro nopra COM1 APM nnsa noakmouenuss GSM-monema -
115200,n,8,1.

Popma OTYETHOCTH:
OT4eT 1Mo MPAaKTHYECKOH paboTe, CKPEIJICHHBIM TUTYJIBHBIM JHCTOM. OTYEeT I0JDKEH
CoJIep>KaTh Ha3BaHUE PAOOTHI, 111, 3aJaHUE U PE3YJIbTAT BBHITIOTHEHUS 3aJaHHUS.

3alaHus JUISL cCaMOCTOSITENILHONM pa0OTHL:
[Tpenycmotpensr BU3 obyuarormierocs.

PexoMeHmanmuy 1o BEIDOJIHEHUIO 3aIaHUI U IIOATOTOBKE K IIPAKTUYECKOH pabore:
OSHaKOMI/ITBCSI C TeOpeTI/I‘-IeCKI/IM MaTepI/IaJIOM, HpGIICTaBJIeHHBIM B peKOMCHI[yeMBIX
HCTOYHMKAX 1.

PekoMeHyeMble HCTOUHUKH
1 TOCT 21.404-85. ABroMaru3amusi TEXHOJOTHYECKUX mporeccoB. OO003HaUeHUS
YCJIOBHBIE TIPHOOPOB M CPENICTB aBTOMATH3AIIUU B cxeMax.- Mocksa, 1985 .- 18 c.
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OcHOBHas uTeparypa

1. ITesiBuenko T. A. ABTOMaTH3UpOBaHHbBIE HH(OPMALIMOHHO-YIIPABIISIIOIINE CUCTEMBI C
npumenenneM SCADA- cuctemsl Trace Mode: Yuebnoe nmocodue. — CI16.: M3gaTenscTBO
«Jlaupy, 2015. — 336 c.: un.

JlomosnHUTENbHAS TUTEpATypa

1. TomybGaes B.H. Apromaru3zupoBaHHble HH(OPMAIIMOHHO-YIPABISAIONINE CHUCTEMBI:
METOJIMYECKHE YKa3aHUs K BBIMIOJHEHUIO MpakThuueckux padbot — bparck: Mzn-Bo bpl'y, 2017. —
182 c.

2. PykoBognctBo nosp3oBatens Trace mode 6 & T-Factory softlogic SCADA/HMI MES
EAM HRM HurerpupoBannas miatdopma Juis yrpaBlIeHHs IPOU3BOACTBOM. BbICTpHIil cTapT.
N3nanne Bocbmoe (k penusy 6.07), Mocksa, 2010, AdAstra Research Group, Ltd.

IIpakTuyeckas padora Ned
Oneparopckuii nuTepdeiic: HanucaHue MPOrpaMm, y3Jbl IPOEKTa U Ha3a KAHAJIOB

[{enb paGoTHI: MOTYyYEHHE MPAKTUYECKUX HABBIKOB B CO3JaHUU ONEPATOPCKOro MHTepdeiica
B cucreMe TRACE MODE 6.

3ajaHue: HampcaTh MPOrpaMMBbl, pa3padoTaTh Y3Jbl MpoeKTa U 0a3y KaHaJoB, CO3/aTh ap-
XUB U OTYET TPEBOT.

ITopsAI0K BBINOJHEHUS:

[Tpomomxkasi pa3pabOTKy MPOEKTa MPUHATHIM CHOCOOOM, CO3JaAMM IA0JIOHBI MPOTPAMM,
peau3yronue ynpaBisomue GyHKIUH — MOAAEPKaHUS TeMIlepaTypbl U PO3JIMBA MPOAYKTA, a
Tak)Ke BCIOMOTraTejbHbIe, MpeJHa3HaYeHHbIE AJIsi paboThl C JUCKPETHBIMU CHTHalaMH. B jeBom
okHe HaBuraropa npoekta JIK BeiOepem cnoii Illladaonbl_nporpamm, no memuky [IK cozmaaum
koMnoHeHT [Iporpamma#1:

BoinenuB cozpannbiii komnoneHt JIK, u3aMmenum ero umms Ha YmnpaieHue#l, Tak kak
JaHHas TporpaMmMa OynmeT co3mana Jis 3arpy3ku B PC-based kKoHTposiep ¢ menbro moaaep kaHus
3a/IaHHOM TEMIIEpaTyphl B ammapaTe Ha y4acTKe TepMOoOpabOTKH.

JBoiinpiM mmienmukomM JIK Ha koMmmoHeHTe Ymnpabienue#l OTKpOEM OKHO peIakTopa
m1abJIOHOB TporpaMM M, BbeiAenuB JIK myHKT AprymeHTtbl, mepeiiieM B TaOIMUYHBIA peaaKkTop
aprymenToB. Co3aauM apryMeHThl JJi1 JTaHHOTO Ia0JioHa MPOrpaMMbl UCXOAS U3 3a/laHus Ha
paspabotky I[1J1J]-perynsropa ¢ ynpaBieHHEM UCIIOJIHUTEIHHBIM MEXaHU3MOM METOJOM IIUPOTHO-
uMITysibcHOM Moy siiun (ILIM).

dopMa OTYETHOCTH:
OTuer TO MpaKTHUECKOW paboTe, CKPEIUIEHHBI TUTYIBHBIM JUCTOM. OTYeT IOJKEH
co/iepaTh Ha3BaHUE PAOOTHI, 11EJTh, 3aJIaHNE U PE3YJIbTAT BBHITTOJTHEHUS 3a/IaHUS.

3aaHus UL CAMOCTOSATEILHON PaOOThL:
[Tpenycmorpenst BU3 oby4arormerocs.

PexoMeHIalMu 110 BBINOJIHEHUIO 3aJaHUI U ITIOATOTOBKE K IIPAKTUYECKOM paboTe:
O3HaKOMUTBCSI C TEOPETHUYECKHMM MATE€pUAJIOM, IMPEJICTABICHHBIM B PEKOMEHIYEMbIX
UCTOYHUKAX 1.

PekoMeH1yeMble HCTOYHUKH
1 TOCT 21.404-85. AmBromaTtm3anmusi TEXHOJOTHYECKHUX TIporeccoB. (OOo3HaYCHUS
yCIIOBHBIE MTPUOOPOB U CPEACTB aBTOMATH3aIMK B cxeMax.- Mocksa, 1985 .- 18 c.

OcHoBHast TuTepartypa
1. [TpsiBuenko T. A. ABTOMaTH3UpOBaHHBIE HH(GOPMAIIMOHHO-YIIPABIISIONINE CHCTEMBI C
npumeHerneM SCADA- cuctemsl Trace Mode: Yuebnoe nocobue. — CII6.: M3naTenscTBO
«Jlagp», 2015. — 336 c.: n.
JlononHuTebHAS TUTEPATYPA
1. TomybGaes B.H. ApTomMarm3upoBaHHbIE HWH(POPMAIMOHHO-YIIPABISIONMINE CHUCTEMBI:
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METOJIMYECKHE YKa3aHUs K BBITIOJHEHUIO MpakThuueckux padbot — bparck: Uzn-Bo bpl'y, 2017. —
182 c.

2. PykoBogctBo mosb3oBatens Trace mode 6 & T-Factory softlogic SCADA/HMI MES
EAM HRM HurerpupoBanHas miatdopma Ui yrpaBlIeHUs IPOU3BOACTBOM. BbICTpHIil cTapT.
N3nanne Bocbmoe (k penusy 6.07), Mocksa, 2010, AdAstra Research Group, Ltd.

IIpakTuyeckas padora NeS
Onepartopckuii untepdeiic: noakiarwyenue GSM-monema k APM, noakiarwuenue PLC k
APM, co3nanue 6a3bl kaHaiaoB PC-based konTpoJiepa

[{enb pabOoTHI: MONyYECHHE MPAKTUISCKUX HABBIKOB B CO3/IaHUU ONEPATOPCKOro UHTEpdeiica
B cucreMe TRACE MODE 6.

3amanue: nmogkmouenue GSM-monema k APM, nmoakmouenne PLC x APM, co3nanue 6a3nl
ka"asioB PC-based koHTpomiepa.

ITopsAI0K BBINOJHEHUS:

[Tockonbky GSM-MozeM, npelHa3HAYEHHBIA ISl PACCHUIKM OIOBEIIEHUS O 3aJbIMIICHUH,
nogkiaroueH kK APM  mo mocnenoBartenbHOMY — uMHTep(eicy, co3laguM U HAaCTPOUM
nocaenoBarenbHbiid mopT B APM. Coznanum miig y3na RTM 1 HoByro rpynny — COM-nopTsl u
oTkpoeM komnoHeHT COM-nopt#1 Ha pe1akTHpOBaHHUE.

VY cTaHOBHMM 3aJaHHBIE 110 UMEIOLEMYCS 33aJIaHUI0 TTapAMETPhI OCIEA0BATEIBHOTO OPTA:

Jlanee otkpoem Ha penaktupoBanue y3en APM u 3agaaumM B COOTBETCTBYIOIIMX MOJISIX
cekiun Moaembl Homep TenedgoHa SIM-kapThl yCTAaHOBJICHHOM B MOJEM B MEXIYHAPOIHOM
dopmare, PIN-kox u Homep CMC-11eHTpa UCIOIh3yeMOro OrepaTopa MOOUILHOM CBSI3H:

Hactpoiiky pacceuiku CMC ocyiecTBUM MO3[IHEE — MOCIE CO3AaHUs MOJb30BaTeNe y3ia
APM.

Hoakaouenne PLC k APM Co3naHue KOMIOHEHTOB-UCTOYHHKOB/IIPUEMHHUKOB LISl
oomena ¢ PLC MITSUBISHI no MC-nporoxoJy

s oomena nanabivu ¢ PLC co3ganum B cioe Ucrounuku/Ilpuemunku rpynmny PLC, a B
HEel — MOArpyNIy KOMIOHEHTOB-UCTOUYHUKOB/iprueMHIKOB Mitsubishi_Group.

dopMa OTYETHOCTH:
OTuer TO MpaKTHUECKOW paboTe, CKPEIUIEHHBIH TUTYIBHBIM JHUCTOM. OTYeT JOJKEH
conepmaTb Ha3BaAHUC paGOTLI, neiab, 3a1aHuC U pe3ynLTaT BBIITOJIHCHUS 3aJaHUS.

3aaHus UL CAMOCTOSATEILHON PabOThL:
[Ipenycmotrpensr BU3 obyuarormierocs.

PexoMeHI1alMu 110 BBINOJIHEHUIO 3aJaHUI U ITIOATOTOBKE K IIPAKTUYECKOM paboTe:
O3HaKOMUTBCA C TEOPETUYECKUM MaTepuajioM, MPEJICTABICHHBIM B PEKOMEHIYEMbIX
HCTOYHMKAX 1.

PexomeH1yeMble UCTOUHUKH
1 TOCT 21.404-85. ABroMaru3amusi TEXHOJOTHYECKUX mporeccoB. OO003HaUEHUS
yCJIOBHBIE MTPUOOPOB U CPEACTB aBTOMATH3aIMK B cxeMax.- Mocksa, 1985 .- 18 c.

OcHOBHas uTeparypa

1. [TpsiBuenko T. A. ABTOMaTH3UpOBaHHBIE HH(GOPMAIIMOHHO-YIPABIISIONINE CHCTEMBI C
npumeHerneM SCADA- cuctemsl Trace Mode: Yuebnoe nocooue. — CII6.: M3naTenscTBO
«Jlauby, 2015. — 336 c.: un.

JlonosiHUTENBbHAS IUTEPATYypa

1. TomybGaes B.H. ApTomarm3upoBaHHbIE HWH(POPMAIMOHHO-YIIPABISIONMINE CHUCTEMBI:
METOJMYECKHE YKa3aHUs K BBIMOJHEHUIO MpakTuueckux padot — bparck: Mzn-Bo bpl'y, 2017. —
182 c.

2. PykoBoactBo nonbs3oBatens Trace mode 6 & T-Factory softlogic SCADA/HMI MES
EAM HRM HurerpupoBanHas miatdopma Ui yrpaBleHUs IPOU3BOACTBOM. BbICTpHIil cTapT.
N3nanue Bocbmoe (k penusy 6.07), Mocksa, 2010, AdAstra Research Group, Ltd.
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IIpakTuyeckas padora Ne 6
Oneparopckuii nuaTepdeiic: paspadorka rpapuyeckux nanesei 1js PC-based konTpoJiepa,
¢uxkcanus codbiTHii, co3nanue SQL-3anpoca nias cBsizu ¢ CYB/{

[{enb paOoTHI: MONyYEeHHE MPAKTUYECKUX HABBIKOB B CO3/IaHUU ONEPATOPCKOro UHTepdeiica
B cucreMe TRACE MODE 6.

3amanue: pa3padoTka rpadpuueckux naneneit mns PC-based xkonTposuiepa, ¢pukcamus coObI-
Tui, cozpanue SQL-3anpoca ans ceszu ¢ CYB/I.

[HopsAAOK BBINOTHEHUS:

Pa3padorka rpagpuuecknx nanesei niasa PC-based konTposuiepa

[Tockonbky BeIOpanHbIil HaMu KOHTposuiep WinPAC pomyckaer UCronb30BaHUE YEIOBEKO-
mammHHOrOo uHTepdeiica (UMM wumu  HMI) mnpocteiMu  cpeacTBaMu  (TIOAKIIOYEHUEM
JIUCTLIICS]/KITaBUATYPBI/MBIIIH K UMEIOLIMMCS [TOpTaM), TOKaXXeM CO3aHUEe COOTBETCTBYIOUIHX €My
komnoHeHToB B TRACE MODE. Co3naaum B kopHeBoil rpynne y3ia EmbeddedRTM_2 nBa
HOBBIX KOMIIOHEHTa — I'pauecKue MaHeNu:

ITepeumenyem ux B  WInPAC Tepmooopadorka u  WinPAC Jlo3upoBanue
COOTBETCTBEHHO.

Otkpoem Ha penaktupoBanue nepbiid kaHan kiaacca CALL WinPAC_Tepmooopadorka u
3aaIuM TMapaMeTphl Tpa@uuecKoil MaHeIu C Y4eTOM BO3MOXKHOTO Pa3pelleHus] SKpaHa TUCILIes,
MOAKIIOYEHHOTO K KoHTpouiepy (MakcumyMm 800x600), 1 Tem, 4TO CTpOKa IJIaBHOTO MEHIO OKHa
ucnongHutesnbHoro Moy MukpoTRACE MODE u craTycHas CTpoka ONepanMOHHOM CHCTEMBI
MS Windows CE He MOTryT OBITh CKPBITHI:

dopMa OTYETHOCTH:
OTuer TO MPaKTHUECKOW paboTe, CKPEIUIEHHBIH TUTYIBHBIM JUCTOM. OTYeT IOJKEH
co/iepaTh Ha3BaHUE PAOOTHI, 11EJTh, 33JIaHNE U PE3YJIbTAT BBHITTOJTHEHUS 3a/IaHUS.

3aaHus UL CAMOCTOSATEILHON PabOThL:
[Tpenycmorpenst BU3 o6y4aromerocs.

PexoMeHIa1Mu 110 BBINOJIHEHUIO 3aIaHUI U ITIOATOTOBKE K IIPAKTUYECKOM paboTe:
O3HaKOMUTBCSI C TEOPETUYECKHMM MATEpUAJIOM, IMPEJICTABICHHBIM B PEKOMEHIYEMbIX
UCTOYHUKAX 1.

PekoMeH1yeMble HCTOYHHUKH
1 TOCT 21.404-85. AmBromaTtu3amusi TEXHOJOTHYECKHUX TIporeccoB. (OOo3HaYCHUS
yCJIOBHBIE MTPUOOPOB U CPEACTB aBTOMATH3aIMK B cxemax.- Mocksa, 1985 .- 18 c.

OcHoBHast TuTepartypa

1. [TpsiBuenko T. A. ABTOMaTH3UpOBaHHBIE HH(GOPMAIIMOHHO-YIPABIISIONINE CHCTEMBI C
npumeHerneM SCADA- cuctemsl Trace Mode: Yuebnoe nocooue. — CII6.: M3naTenscTBO
«Jlagep», 2015. — 336 c.: n.

JlonoIHHUTENbHAS IUTEPATypa

1. TomybGaes B.H. ApTomMarm3upoBaHHbIE HWH(POPMAIMOHHO-YIIPABISIONMINE CHUCTEMBI:
METOAMYECKHE YKa3aHUsl K BBIMOJHEHHIO MpakTudeckux pador — bparck: U3a-so bpl'VY, 2017. —
182 c.

2. PykoBoactBo nonbs3oBatens Trace mode 6 & T-Factory softlogic SCADA/HMI MES
EAM HRM UnTterpupoBanHnas miatdhopma s yIpaBJIeHHs TPOU3BOICTBOM. BBICTPBIN cTapT.
N3nanue Bocbmoe (k penusy 6.07), Mocksa, 2010, AdAstra Research Group, Ltd.

IIpakTnyeckas padora Ne7
HNmurtaropsl: pa3padoTka NnporpaMM HMHTATOPOB, BCTPAUBAHUE UX B IPOEKT

[lenb paboOThI: MOJIY4YEHHE NMPAKTUUYECKUX HABBIKOB B CO3/JaHUU HMMHUTATOPOB B CHUCTEME
TRACE MODE 6.
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3ajanue: pa3paboTka MporpaMM UMUTATOPOB, BCTPAaUBAHUE UX B IIPOEKT.

ITopsAI0K BBINOJHEHUS:

PaccmoTpenHble B TeEpBBIX TIJIaBax IMPUMEPHl ONHUPAIHCHh HA BIOJHE KOHKPETHBIE
anmaparHble CpeACTBa, OJHAKO HE BCE YHUTATENW pacloiaraloT TaKoBbIMH. [l IpoBepku
paboTOCIIOCOOHOCTH CO3/JaHHOTO TMPOEKTa NpHOerHEM K umumayuu KaK TEXHOJIOTHYECKOTO
00BEKTa Ha y4acTKe TepMooOpabOTKH, TaK U CUTHAJIOB, NepeaaBaeMbix oT PLC ydacTka XxpaHeHHs,
U PacXxoJJOMEPOM FOTOBOTO MPOAYKTA Y4aCTKa JT03UPOBAHHUSL.

IIpenBapuTenbHO NPOU3BEAEM  psAl  MOATOTOBUTENBHBIX — ONepanuil. 3arpysum B
WHTETPUPOBAHHYIO  cpeny  paspabotku  mpoekT QS Lesson 2.prj ©, OTKpPBIB  CJIOH
HUcrounnkn/Ilpnemuauxkn, c¢ nomouipto knaBumu Del ymamum rpynnet PLC u PC-
based konTpoJuiepbl. TeM caMbIM ynaliuM TPUBS3KA ISl KaHAJIOB, HEMOCPEACTBEHHO
B3aMMO/ICHCTBYIOIIMX C ammapaTrypoil BBojna/BbiBoja. B rpynmne Yuacroxk_XpaHeHusi y3na APM
RTM_1 Beigenum kanan kinacca CALL PacmakoBka#3 1, OTKpBIB €ro CBOWCTBA, BO BKIJIAJKE
AprymeHTsbl yOepeM MPUBS3KH apTyMEHTOB K aTpuOyTaM KaHaJIOB CJIEIYIOIMNUM 00pa3oMm:

Ha mpaktuke cToib pagMKadbHBIA MMOAXOJ MOXET M HE MPUMEHSTHCS, OCOOCHHO B TEX
CIIydasix, KOTJa MpH IPOBEACHUH OTIAJKU BBIIIOJHEHHOTO MPOEKTa (OJAHOTO U3 Y3JI0B) IO TeM WU
WHBIM TIPUYMHAM HET amlapaTHBIX CPENICTB, PEaTH3yIOIINX KaHAIIbl BBOJA/BBIBOJA, HO MPHU STOM
BIIOJIHE YMECTHAa WX 3aMeHa 00 HCTOYHHMKOM-T€HEpaTOpOM CHTHaja, JUOO HMEIOLUMCS B
pacropsHKeHUH IPYTUM alfapaTHBIM CpeicTBOM. B 1momoOHOM cuTyanuu Hanbolee parioHalIbHO
npuOerHyTh K JBOWHOM TNpPHUBS3KE MCTOYHMKOB C yKa3aHHWEM Nepeid IMPOBEICHHEM MpPOIeIyphl
coxpaHeHus npoekra st MPB riryOuHbI OTCIe)KMBaHUS HCTOYHUKOB B HacTpoiikax MC:

dopMa OTYETHOCTH:
OTuer TO MpaKTHUECKOW paboTe, CKPEIUIEHHBIH TUTYIBHBIM JHUCTOM. OTYeT IOJKEH
co/iepaTh Ha3BaHUE PAOOTHI, 11EJTb, 33JIaHNE U PE3YJIbTAT BBHITTOJTHEHUS 3a/IaHHUS.

3aaHus UL CAMOCTOSATEILHON PabOThL:
[Ipenycmorpenst BU3 o6yvaromerocs.

PexoMeHIa1Mu 110 BBINOJIHEHUIO 3aIaHUI U ITIOATOTOBKE K IIPAKTUYECKOM paboTe:
O3HaKOMUTBCSI C TEOPETUYECKHUM MATE€pUAJIOM, IMPEJICTABICHHBIM B PEKOMEHIYEMbIX
UCTOYHUKAX 1.

PekoMeH1yeMble HCTOYHHUKH
1 TOCT 21.404-85. AmBromaTtm3amusi TEXHOJOTHYECKHUX TIporeccoB. (OOo3HaYCHUS
yCJIOBHBIE MTPUOOPOB U CPEACTB aBTOMATH3aIMK B cxeMax.- Mocksa, 1985 .- 18 c.

OcHoBHast TuTepartypa

1. [TpsiBuenko T. A. ABTOMaTH3UpOBaHHBIE HH(GOPMAIIMOHHO-YIPABIISIONINE CHCTEMBI C
npumeHerneM SCADA- cuctemsl Trace Mode: Yuebnoe nocooue. — CII6.: M3naTenscTBO
«Jlagep», 2015. — 336 c.: n.

JlonoHHUTENbHAS JIUTEPATypa

1. TomybGaes B.H. ApTomarm3upoBaHHbIE HWH(POPMAIMOHHO-YIIPABISIOMINE CHUCTEMBI:
METOMYECKHE YKa3aHUsl K BBIMOJIHEHHIO MpakTuyeckux padotr — bparck: U3a-so bpl'VY, 2017. —
182 c.

2. PykoBoactBo nonbs3oBatens Trace mode 6 & T-Factory softlogic SCADA/HMI MES
EAM HRM HnTterpupoBanHnas miatdopma sl yIpaBIeHHUs IPOU3BOICTBOM. BBICTpBIN cTapT.
W3nanue Bocbmoe (k penusy 6.07), Mocksa, 2010, AdAstra Research Group, Ltd.

IIpakTnyeckas padora Ne§
Nmuratopsl: oT/IaKa

[lenb pabOTHI: MOJyYEHHE MPAKTHUYECKUX HABBIKOB B CO3JaHUM HMMHUTATOPOB B CHUCTEME
TRACE MODE 6.
3a/laHue: HACTpOIKa CEeTEeBbIX NMPOTOKOJIOB, MOJArOTOBKA MAalKW MPOEKTa K OTIaJAKe, MPOBe-
JIEHUE OTJIAJIK1
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[HopsAOK BBINOTHEHUS:

OTitagKy MHOTOY3JIOBOTO MPOEKTA He3 UCHONb308AHUsL ANNAPAMHBIX CPeOCmE 8800a/8b1800d
MO>KHO MPOBOJIUTH CJIEIYIOMNUM 00pa3zoMm:

— s Tekymero npoekta B Hacrpoiikax UC B nyHKTe YpOBeHb C/I0KHOCTH YKa3aTb
KommnuiekcHbIi — B IepeBe MPOEKTa KpOME MPOUYUX OTKpoeTcs ciior TexHoJiorus;

— TOCIIEIOBATEIbHO C MOMOINBI0 MexaHuzMa drag'n'drop meperammrs Bce codepacumoe
y3JI0B MpoekTa B ciiol TexHoJiorus;

— co3zath B cioe Cuerema HOBBIN y3ein, HanpuMmep, RTM_Common;

— mepeTamuTh ¢ nomomblo MexaHusma drag'm'drop cioii TexHosiorusi BO BHOBH
co3nanHbii y3e1 RTM_Common;

— B Hacrpoiikax MUC B nynkre Coxpanutb miasa MPB rnyOuHy oTciaexuBaHus
MCTOYHHMKOB 33/1aTh Kak UITHOpMpPOBaTH NPUBA3KY;

— BBITIOJIHUATH JIJI4 TaHHOTO y371a kKoMaHay Coxpanutsh 1 MPB 13 KOHTEKCTHOTO MEHIO;

— 3amyctuth y3e1 RTM_Common Ha WCHOTHEHHE, IS MPOCMOTpa aTprOyTOB KaHAJIOB
UCIIONIb30BaTh  BCTPOEHHBIE BO3MOXHOCTH  OTJQJAYUKOB C TOJIEPKKOI/0e3 MOoIIep KU
rpau4ecKux SKPaHoB;

— Tociie TPOBEACHUS OTIAJAKH M BHECEHHS HEOOXOIUMBIX M3MEHEHUH, MPOM3BOANMBIX B
«peanbHbIX» y311ax npoekra, y3ea RTM_Common MOXHO ynanuTh.

B paccmarpuBaeMoM Hamu ciydae JuIsl 3alycka MPOEKTa B JE€MO-PEXKHME HEe0OXO0IuMO
UMETh JBa KOoMIbloTepa ¢ ycTaHoBieHHOW Ha HuXx OC MS Windows, 00beIlMHEHHBIX B CETh C
YCTaHOBJICHHBIM U HacTpoeHHbIM npoTokosioM TCP/IP.

dopMa OTYETHOCTH:
OTuer TO MPaKTHUECKOW paboTe, CKPEIUIEHHBIH TUTYIBHBIM JUCTOM. OTYeT IOJKEH
co/iepaTh Ha3BaHUE PaOOTHI, 11EJTb, 33JIaHNE U PE3YJIbTAT BBHITTOJTHEHUS 3a/IaHHUS.

3aaHus UL CAMOCTOSATEILHON PabOThL:
[Ipenycmorpenst BU3 o6yvaromerocs.

PexoMeHIalmu 110 BBINOJIHEHUIO 3aJaHUI U ITIOATOTOBKE K IIPAKTUYECKOM paboTe:
O3HaKOMUTBCSI C TEOPETUYECKHMM MATEpUAJIOM, IMPEJICTABICHHBIM B PEKOMEHIYEMbIX
UCTOYHUKAX 1.

PekoMeH1yeMble HCTOYHUKH
1 TOCT 21.404-85. AmBromaTtu3amusi TEXHOJOTHYECKUX TIporeccoB. (OOo3HaYCHUS
yCJIOBHBIE TPUOOPOB U CPEACTB aBTOMATH3aIMK B cxeMax.- Mocksa, 1985 .- 18 c.

OcHoBHast TuTepartypa

1. [TpsiBuenko T. A. ABTOMaTH3UpOBaHHBIE HH(GOPMAIIMOHHO-YIPABIISIONINE CHCTEMBI C
npumeHerneM SCADA- cuctemsl Trace Mode: Yuebnoe nocooue. — CII6.: M3naTenscTBO
«Jlage», 2015. — 336 c.: n.

JlonoJHHUTENbHAS JIUTEpATypa

1. TomybGaes B.H. ApTomarm3upoBaHHbIE HWH(POPMAIMOHHO-YIIPABISIONMINE CHUCTEMBI:
METOJMYECKHE YKa3aHUsl K BBIMOJHEHHIO MpakTHyeckux padotr — bparck: U3a-so bpl'VY, 2017. —
182 c.

2. PykoBoactBo nonbs3oBatens Trace mode 6 & T-Factory softlogic SCADA/HMI MES
EAM HRM HnTterpupoBanHas miatdhopma sl yIpaBJIeHHs TPOU3BOICTBOM. BBICTPBIN cTapT.
N3nanue Bocbmoe (k penusy 6.07), Mocksa, 2010, AdAstra Research Group, Ltd.
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10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI Mid, UCITIOJb3YEMBIX ITPA
OCYHIECTBJIEHUU OBPA3OBATEJIBHOI'O ITPOLECCA 1O JUCHUIIJIMHE

1. SCADA-cucrema TRACE MODE (cBob6oano pacnpoctpansiemoe 110)

HpI/I peamn3an JUCHUIIJIMHBI TPUMCHAKOTCA WHHOBAIIMOHHBIC TCXHOJIOTUHA 06yquH;1, AKTHUB-
HbIE ¥ HHTEPAaKTUBHBIE ()OPMBI TPOBEICHUSI 3aHATUM, YKa3aHHBIC B paznenax 4.3, 4.4.

11. OMUCAHHUE MATEPUAJIBHO-TEXHUUYECKOWM BA3bI, HEOBXOJINUMOM
JJIs1 OCYIMECTBJIEHUSA OBPA30OBATEJIBHOI'O MTPOLHECCA ITO JMCIUITJIMHE

Buo Haumenosanue Ilepeuens ocnoenozo obopyoo-
P i Ne JIP, JIk, I13
3AHAMUA ayOumopuu 6AHUA

1 2 3 4
JIk ITorouHas ayguropus MenoBasi, MapKkepHas JOCKa JIk 1-8
JIP JlucruieiitHble KiIacchl ITepcoHasibHBIE KOMITBIOTEPHI JIP 1-4
113 JlucruieiHble Ki1accsl IlepcoHaJIbHBIE KOMITBIOTEPHI 113 1-8
CP 433 — —
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Hpuioxenne 1

®OHJ OHEHOYHBIX CPEACTB AJIsA TIPOBEJNEHU S
IMPOME/XKYTOYHOU ATTECTAIIUHN OBYUYAIOIIUXCHA MO JTUCIUIITINHE

1. Onucanue (poHIA OLIEHOYHBIX CPEACTB (MACMOPT)

Ne
KOM- 3
ne- JIEMEITT come- Paznen Tema ®OC
Ten- TeHIHH
U
IIK-4 | rotoBHOCTh yuacT- | 1. O6mue npuniu- | 1.1. Otnmuue aBromaTu3upo- | Bompocs! k 3ade-
BOBaTh B MOJATOTOB- | IbI TOCTPOCHUS U BaHHBIX cucTeM ympasieHuss | Ty 1.1-1.11
Ke TEXHUKO- | PyHKIMOHHPOBa- OT CHCTEM aBTOMAaTHYECKOT'O
3KOHOMUYECKOTO Hus AUYC YIIPaBJICHUS
000CHOBaHUS TIPO-
CKTOB CO3/laHMA CH- 1.2. OcHoBHbIE QYHKIHH Bompock! k 3ade-
CTEM M CPEACTE aB- ANYC Ty 1.1 - 1.11
TOMaTH3aIHUN u
YHPABICHHA 1.3. ®ynxuuu ANYC kak Bompocs! k 3aue-
TIOCIIeIOBATEIHFHOCTD OT- Ty 1.1 -1.11
JeTTbHBIX POLIECCOB
1.4. Pa3HOBUIHOCTB CTPYK- Bomnpocsr k 3aue-
Typ AUYC Ty 1.1 -1.11
1.5. Xapakrepuctuku TexHo- | Bompoch k 3aye-
JIOTHYECKOTO TIpoliecca Kak Ty 1.1 -1.11
00BEKTa KOHTPOJIS U yTIpaB-
JICHUS
1.6. Orans! mpoekTupoBaHus | Bompocs! k 3ade-
ANYC Ty 1.1-1.11
IK-5 | cnocobHoCcTh  OCy- | 2. U3ydeHune 00b- 2.1. O meTonax uneHTUU- Bormpocs! x 3aue-
LIECTBIATE COOp W | €KTa yNpaBiCHHS. kauun. Unentudukanus Ty 2.1 -2.7
aHamu3  ucxomHbIX | COOp M MepBUYHAS | MPOMBINIJICHHOTO OOBEKTA

TAHHBIX I pacue-
Ta U TPOCKTHPOBA-
HHS CHCTEM H
CpPEelICTB aBTOMAaTH-
3allid W yIIpaBlie-
HHSA

0bpaboTka wHPOpP-
Maryu

2.2. Unentuduxanus OV 1o
Pa3rOHHOM KpUBOM M 4acTOT-
HBIM XapaKTEPUCTHKAM

Bomnpocs! k 3aye-
Ty 2.1 -2.7

2.3. BBoj aHAIOTOBBIX CHUT-

Bomnpocs! k 3aye-

HaJIOB Ty 2.1-2.7
2.4. AnroputMmsl nepBudHo | Bompocs! k 3aue-
00pabOTKH aHAIOTOBOM HH- Ty 2.1 -2.7

dhopmarim

2.5. [lepecder B TEXHUYECKHE
enununel. [TpoBepka Ha Tex-
HOJIOTUYECKHE TPAaHUIIBI

Bomnpocs! k 3aye-
Ty 2.1 -2.7

2.6. BBog n mepBuyHas 00-
paboTKa TUCKPETHBIX CUTHA-
JIOB

Bomnpocs! k 3aye-
Ty 2.1-2.7

3. JlokaypHBIE CU-
CTEMBI YIIPaBIICHUS
TEXHOIOTHYECKUMH
poreccamMmu

3.1. CtpykTypa J0KaJIbHOU

Bompocs! k 3aue-

CHUCTEMBI YIIPABJICHHS Ty 3.1 -2.10
3.2.Anroputmel hopmupoBa- | Bompocs! k 3aue-
HUS YIPABIIAIOIUX BO3EH- Ty 3.1 -2.10

CTBUH

3.3. Anropurmudeckas
CTPYKTYpa JIOKAJIBHOH Cch-
CTEMBI C IU(YPOBBIM YCTPOW-
CTBOM YIIpaBJICHHSI

Bomnpocs! k 3aye-
Ty 3.1 -2.10
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2. Bonipocsl k 3auery

N Komnerenunu
n}-) BOITPOCHI Ne 1 HaumeHoBaHMe
K 3AYETY pasaena
n Kon Onpenenenue
1 2 3 4 5
IIK-4 | I'oTroBHOCTH 1.1. udhopmManoHHO-BEIYUCIUTEIbHBIC 1. OOmume UpUHIMITBI
y4acTBOBATh B ¢ynxkuun AUYC MOCTpOeHUsI U (YHK-
MMOATOTOBKE TEX- 1.2. Yupasnstomue dhyakinun ANYC nuonupoBanus ANYC
HUKO- 1.3. Uem xapakTepusyeTcs mpoLecc BBOAA
SKOHOMUYECKOTO | JIaHHBIX?
obocHoBanus mmpo- | 1.4. Uem xapakrTepu3yercs BEIBO 00pa-
€KTOB CO3JIaHU OOTaHHBIX JaHHBIX?
1 cucteM u cpenacts | 1.5. @ynkuuonanbHas crpykrypa AUYC
aproMatusamuu 1 | 1.6. Anropurmudeckas ctpykrypa AUYC
YIIPaBICHAS 1.7. Texumdeckas ctpykrypa AUYC
1.8. Undopmannonnas crpykrypa AUYC
1.9. OpranuzanmonHas crpykrypa AUUYC
1.10. XapaKTepuUCTHKH TEXHOJIOTHIECKOTO
poriecca Kak 00beKTa KOHTPOIIS U
yIpaBJICHUS
1.11. Oramsr npoextupoanuss AUUYC
NK-5 | CnocobHOCTB 2.1. AHaTATUYECKHUI METOJ TIOCTPOSHHUS 2. M3ydenue oOBEKTa
OCYIICCTBIIATh MaTeMaTHYECKOW MOJICTH 00hEKTa ynpaenenus. Coop u
cOOp ¥ aHANH3 2.2. DKCIIEpUMEHTAIILHBIN METOJ] IIOCTPO- | TepBUYHAsT 00paboTKa
WCXOAHBIX JAHHBIX | €HHS MaTeMaTUYeCKOW MOJeNn 00BheKTa HHpOpMAITUH
JUIS pacdeTa u 2.3. DKcrepuMeHTaIbHO-aHATUTHICCKII
MPOEKTUPOBAHUS | METOJ MMOCTPOCHUS MAaTEeMaTHIECKOH MO-
CHCTEM H CPEJICTB | Jienu 00beKTa
aproMatu3amuu 1 | 2.4, OMHOTOYEHHBIH METOJT OIIpOCa 1aT-
yIpaBICHUS YHKOB
2.5. Ompoc JaT4uKOB METOJOM MOCIECA0-
BaTEJILHOM TAOJIUIIBI
2.6. Ompoc 1aTYMKOB METOJIOM MPOU3-
BOJIBHOU Ta0JIHIIBI
2.7. BUIbl TUCKPETHBIX CUTHAJIOB
3.1. CtpyKTypa JIOKAIEHON CHCTEMBI 3. JlokaJlbHBIE CHCTe-
2 yHIpaBIeHUS MBI YIPaBIICHUS TeX-

3.2. [I1/] 3ak0H ynpaBiaeHUs

3.3. YacToTHBIA METOI pacueTra mapameT-
POB HACTPOHKH peryisTopa

3.4. Meron napaMeTpru4ecKoil KOPPEKTH-
pyroIeit o0paTHOH CBS3HU

3.5. Aaroput™ peayIipoBaHHOTO YIIPaB-
JIeHUs

3.6. AITOpUTM HEUETKOTO PETYIMPOBAHUS
3.7. AjanTuBHOE YIIpaBICHHUE

3.8. PeneitHoe ynpaBieHue

3.9. ®opmMupoBaHue KoJa YIPaBICHUS B
COOTBETCTBHU C IPHUHATHIM 3aKOHOM
3.10. AnroputMHUECKas CTPYKTypa J10-
KaJIbHOUM CUCTEMBI C HU(PPOBBIM YCTPOK-
CTBOM YHPaBIICHHUS

HOJIOTUYCCKUMHU  TIPO-
neccaMu
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3. Onucanne nokasaresjed 1 KpUTEPHEB OLICHMBAHUSI KOMIIETeHIIHIA

IToxka3zaTenu Ounenka Kpurepun
3HaTh OTJIMYHO OrneHKa «OTIMYHO» BBICTABIISIETCS B CITy-
[1K-4: 4ae, eClIU CTYJIEHT JEMOHCTPUPYET:
— OCHOBHBIE TIPHUHIIUTIBI 1T0- — BCECTOPOHHEE CUCTEMaTHYECKOe 3HaHUE
CTpoeHUs U GYHKIIMOHUPOBA- MPOTPaMMHOT0 MaTepHaIa;
HUS aBTOMATU3UPOBAHHBIX WH- — MPaBHJILHOE BHITIOTHEHUE IPAKTHYECKUX
(hopMaImOHHO-YTIPABIISFOIIAX 3aJlaHul, HAINPABJICHHBIX Ha TMPUMCHCHHE
CUCTEM MPOTPaMMHOT0 MaTepHaia;
[K-5: — TpaBWIbHOE MPHUMEHEHHUE OCHOBHBIX
— OCHOBHBIE METOJIbI cOopa 1 MOJIOKEHUH MPOTrPaMMHOTO MaTepuara.
00paboTku MHPOPMALINH, U3Y-
YeHHe TOKAIBHBIX CHCTEM XOpPOIIO OrneHKa «XOpOIIO» BBICTABISETCS B CIY-
YIPaBJIEHUS TEXHOJIOTHIECKH- Hac, €CJI CTYICHT ICMOHCTPUPYCT.
MH TIpOLIecCaMH — HEAOCTAaTOYHO TMIOJIHOE 3HaHUE IMpo-
VMeTh: IrpaMMHOTO MaTepUaa;
[K-4: — BBINIOJHEHUE C HECYIECTBEHHBIMU
— BBINOJHATH MIPOEKT TEXHHYE- omunOKaMH  TPAKTHYECKHX  3aJIaHU,
CKOT'0 06ecIeucHHs CHETEM HaNpaBIICHHBIX HA MPUMEHECHHUE TIPO-
yIIpaBJIeHHs. TPaMMHOTO MaTepHaa;
MK-5: — TpUMCHEHHE C HeCyleCTBEHHBIMU
— I0JIy¥aTh HEOOXOMUMYIO HH- omMOKaMl OCHOBHBIX TMOJOXKEHUH Mpo-
(bopmaruio 1 06pabaThIBATE €€ PaMMHOTO MaTepHaa.
Baaners:
[K-4: YIOBJIETBOPUTEIbHO OrneHka «yIOBICTBOPUTEIHLHOY BBICTABIIS-
— COBPEMEHHBIMHU eTcs B CIIydae, eClId CTY/ACHT JIEMOHCTPH-
IPOrPaMMHBIMH CPEACTBAMH pyer:
MOATOTOBKH KOHCTPYKTOPCKO- — YACTUYHOE 3HAHUE IMPOrPaMMHOTO Ma-
TEXHOJIOTHYECKOM TepHana,
JIOKYMEHTAIHH — HACTHYHOE BBINOJNHCHHE NPAaKTHICCKHX
IK-5: 3aJlaHu#, HAINPABJICHHBIX Ha TMPUMCHCHHE
— HaBBIKaMH pabOTHI C COBPE- [pOrpaMMHOr0 Matepuaa,
MEHHBIMH aTMAPATHEIMH 1 — YaCTH'HOE NPUMEHEHNE OCHOBHBIX 110-
NPOTPAMMHBIMH CPEJICTBAMH JIOXKEHHUH TIPOrPaMMHOTO MaTepHaa.
UCCIIEIOBAHUS M TPOEKTHPOBA-

HeynoBJeTBOpPUTENbHO | OLeHKAa «HEYAOBJIETBOPUTEIBHO»  BBI-

HUA CUCTEM YIIPABJICHUA

CTaBJSICTCS. B CIy4yae, €Clid CTYACHT Jie-
MOHCTPHPYET:

— CyIIeCTBEHHBIE TIPOOETHl B 3HAHUU TIPO-
IrPaMMHOTO MaTEpUaa;

— MPUHIUMUAIBHBIC OMUOKH TPU BHITION-
HEHUHM TPAKTUYECKUX 3aJaHHi, HaIpaB-
JICHHBIX Ha TPUMEHEHHWE IPOrPaMMHOTO
MaTepuana;

— HEBO3MOKHOCTb MIPUMEHEHHNSI OCHOBHBIX
MTOJIO’KEHUH IPOTPaMMHOTO MaTepHaa.
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4. Metoauyeckue MaTepuaJibl, ONpeaeJsOlIe NMpPoueaypbl OLEHMBAHUS 3HAHUIA,
YMEHHUIi, HABBIKOB H OIBITA 1eATeJIbHOCTH

JucuumimHa ABTOMAaTU3HPOBAaHHBIC WH()OPMAIIMOHHO-YIIPABIISIFOIINE CUCTEMbI HallpaBIeHA
Ha M3Yy4YeHHE MPUHLHUIIOB MOCTPOCHUS M (DYHKIMOHHPOBAHUS aBTOMATH3MPOBAHHBIX HMH(OpMaIu-
OHHO-YIIPABJISAIONINX CUCTEM, U3ydeHHE OOBEKTOB yIpaBieHHs, cOop U 00paboTKy MH(MOpMAIHH,
U3YYEHHUE JIOKAJIbHBIX CUCTEM YIPABIEHUS TEXHOJOTHYECKHUMH IMPOLiecCaMH, 03HAKOMJIEHHUE C TeX-
HUKO-DKOHOMHUYECKHM OOOCHOBAaHHEM IPOCKTOB CO3JaHUSI CUCTEM U CPEIICTB aBTOMATH3allUU U
yIpaBJIeHUS, C MOCTPOCHHUEM aBTOMATU3UPOBAHHBIX HH(DOPMAIIMOHHO-YIPABISIONIUX CHCTEM, C
cOOpPOM W aHAIM30M MCXOAHBIX JAHHBIX JJIS pacyeTa W MPOCKTHPOBAHUS CHCTEM U CPEICTB aBTO-
MaTH3alUu U YIPaBICHUS.

N3yuenne qUCHUIIIUHBI IPEyCMaTPUBAECT:

— JIEKLHH,

— JnabopatopHbIe PabOTHI,

— MPaKTUYECKUE 3aHATHS,

— CaMOCTOSATENIbHYIO padoTy,

— 3auer.

B xome ocBoenus paszgena 1 «OOuiye NpUHIUMBI MTOCTPOCHUS U (YHKIHOHUPOBAHUS
ANYCy» obyuaromniuecs: JOKHBI 3HATh 00IHE BOMPOCH MOCTPOCHUS U ()YHKIIMOHUPOBAHUS aBTO-
MaTU3UPOBAHHBIX WH()OPMAIIMOHHO-YIIPABIISIFOIIINX CUCTEM.

B xone ocBoenus pasznena 2 «M3ydenue oobekTa ynpasienus. COop u nmepBuyHas o0padoT-
Ka HHQpOpMAII 00yJaroIIuecs TOJDKHBI 3HATh HIKHUM YPOBEHb HEPAPXUU — JIOKAIBHBIE CUCTE-
MBI YIPaBJICHUSI TEXHOJOTUYECKUM IpOILIECCOM, MACHTU(DUKAINIO 00bEKTa yIpaBlieHus, cOop u
NEePBUYHYIO 00pabOTKy HH(pOpMAIH

B xoxe ocBoenus pazgena 3 «JIokanbHble CUCTEMBI YIPaBIEHUS TEXHOJIOTHYECKHUMH TPO-
1eccamm o0ydJaronuecs JOKHbBI 3HATh CHHTE3 aJlTOPUTMA yIIPABICHHUSL.

CryneHTtam mpejyiaraeTcsi BHIIOTHUTH JIaOOpaTOpHbIE pabOThI 10 MIESHTU(UKALIUN TPOIeC-
ca HarpeBa, YIpaBJICHUIO UM B COOTBETCTBHH C BHIOPAHHBIM AJITOPUTMOM PETYJISATOpa, pa3paboTke
aBTOMATHU3MPOBAHHOTO paboyvero MecTa CTyJeHTa-IucIeTyepa ¢ pa3MelleHneM Ha HEM TpeHaa pe-
TYJUPYEMBIX U KOHTPOJIUPYEMBIX MEPEMEHHBIX, a TAKK€ MHEMOCXEMbI TEXHOJIOTHYECKOTO MPOIeC-
ca M OT4eTa TPEBOT.

B mpornecce mpoBeneHUs MPaKTUYECKUX 3aHATHUN BBIPAOATHIBACTCS YMEHHUE HCIIONIH30BATh
MOJTy4YE€HHBIC 3HAHUSI Ha TIPAKTHKE.

Pabora c nuTeparypoil SBISeTCS BOKHEUITUM 3JIEMEHTOM B TOJYyYEHUH 3HAHHM MO TUCITH-
muHe. [Ipexae Bcero, HE0OXOAMMO BOCIIOIB30BAThCS CIUCKOM PEKOMEHIyeMOU MO JTaHHOMW JuC-
LHUIJTMHE TUTEPATYpOr. JJONOIHUTENbHBIE CBEJICHUS TI0 U3y4aeMbIM TeMaM MO>XHO HAalTH B MEepUO-
nuyeckoit meuatu u MIHTEepHETE.

K 3auery momyckarTcsi CTYJIEHTHI, KOTOPbIE BBIMOIHIIIA U O(QOPMIIIA BCE JIAOOpATOPHBIC
paboThl U IPAKTUYECKUE 3aHATHUS.

[To uroram BbIMOTHEHHS JTAaOOPATOPHBIX PAOOT M MPAKTUUYECKUX 3aHITHN TPENoaaBaTelb
OIICHUBAET YPOBEHb 3HAHMI, YMEHUM, HaBBIKOB. ONMcaHue MoKa3aTeaed U KpUTEPUEB OLICHUBAHUS
KOMIIETSHIIHH, CPOPMUPOBAHHBIX MO UTOTaM U3YYCHHUs NUCHUIUIMHBI, TIPEJICTABICHO B pasjene 3
[Tpunoxenus 1 Hacrosmieit padodeit mporpammbl. OCHOBHBIMH OLIEHOYHBIMH CPEJICTBAMH TPH TPO-
BEJICHUU MMPOMEKYTOUHON aTTECTALMU SBJISIFOTCS BOIIPOCHI K 3a4ETY.
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Ipuio:xxkenne 2

AHHOTANIUA
padoueii MporpaMMsbl JUCHUIIHHBI
ABTOMATH3HPOBaHHbIe HHGOPMALMOHHO-YIIPABJISIIOIIHAE CUCTEMbI

1. ean v 32724y TUCHUILIHHBI

Lenpto M3y4eHUs: TUCHMIUIMHBI SBISAETCS: M3yUYEHUE MPUHIMIIOB MOCTPOCHUS M (PYHKIIHO-
HUPOBAHMS aBTOMAaTU3MPOBAHHBIX HMH(GOPMALMOHHO-YIPABISIONMUX CHCTEM, HU3ydy€HHE OOBEKTOB
yIpaBiieHus1, cOop 1 00paboTka HHPOPMALIUH, U3YUYE€HHUE JIOKAIBHBIX CHCTEM YIPABICHUS TEXHOJIO-
TMYECKUMHU ITPOLIECCAMHU.

3amaueit M3yyeHHs TUCIHUILTMHBI SBISETCS: (OPMHUpPOBaHUE y OOYYaIOUINXCs 3HAHUS, YMe-
HUS M HaBBIKOB MTOJIFOTOBKHM TEXHUKO-KOHOMUYECKOTO 0OOCHOBAHUS MPOEKTOB CO3/IaHUS CUCTEM U
CPEACTB aBTOMATH3allMM W YIPABICHHS, MOCTPOCHHUS ABTOMATH3UPOBAHHBIX HH(POPMALMOHHO-
YIPaBJIAIOLUMX CUCTEM, cOOpa M aHajIM3a MCXOJHBIX JaHHBIX Ul pacdeTa U MPOEKTHUPOBAHUS CH-
CTEM U CPEJICTB aBTOMATH3AIUU U YIIPABJICHUS.

2. CTpyKTypa AUCHHMIINHBI

2.1 Pacnipenenenne Tpy1oeMKOCTH IO OTACIBHBIM BHJAM yYEOHBIX 3aHATHH, BKIFOYAs
CaMOCTOSITENIbHYIO paboTy: JeKuuid — 17 yacos, mabopaTopHble paboThl — 17 4acoB, MpakTUYECKHE
3aHATHSA- 17 9acoB, caMOCTOsITENIbHAS paboTa CTy/IeHTa — 57 4acoB,

OO6m1ast TpyI0€MKOCTh TUCIUIUIMHBI COCTaBisieT 108 yacoB, 3 3a4€THBIX €IHMHUITBI.

2.2 OCHOBHBIE pa3/ielibl JUCIHUIUINHBI:

1. O6ue mpuHIMIBI TOCTpoeHUs U GpyHKIMoHupoBanust ANUYC

2. N3ydenne oobekTa ynpasienus. Coop u nepBudHas o0padboTka nHGOpMaIu
3. JIokanbHbIE CUCTEMBI YIIPABICHHS TEXHOJIOTHYECKUMHU MPOIIECCaMH

3. [InanupyemMble pe3yJbTaThl 00yueHHs (MepedyeHb KOMIIETeHIHI)

ITponiecc n3yueHust IUCUMIUIMHBI HAalIPaBJeH Ha (OPMUPOBAHUE KOMIIETEHIIUH:

[1K-4 - rOTOBHOCTh Yy4aCTBOBAThH B MOATOTOBKE TEXHUKO-I)KOHOMHYECKOTO 00OCHOBAHUS
IIPOEKTOB CO3/IaHUS CUCTEM U CPE/ICTB aBTOMAaTHU3allMK U YIPaBJICHUS.

[1K-5 - crmocoOHOCTH OCYIIECTBIISATH COOp M aHAJIN3 UCXOAHBIX TaHHBIX Ui pacyeTa u Mmpo-
€KTUPOBAHMs CUCTEM M CPEJICTB aBTOMATU3ALUU U YIIPABICHHUSL.

4. Buj npoMe:KyTOYHOH aTTeCTAIMHU: 3a4ET
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puioxkenne 3

Ilpomoxkon 0 dononneHusAX u U3MeEHEHUAX 8 padoueil npozpamme
nHa 20 __ -20 yueonwlit 200

1. B paGouyto nporpammy o IUCHUIUIMHE BHOCSATCS CIEAYIOUINE TOTOTHEHHUS:

2. B pabouyto mporpaMMy mo AUCHMILIUHE BHOCATCS CIEAYIOIINE U3MEHEHHUS:

[Tpotokon 3acenanus kapeaps Ne OT«__ » 20 r.,

(paspabomuuk)

3aBenyromuit kadeapoit

(noonucs) (9.1.0.)
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[puioxenne 4

®OHJA ONEHOYHBIX CPEACTB AJA TEKYIIEI'O
KOHTPOJIA YCIIEBAEMOCTH IO AUCHUITJIMHE

1. Onucanue ¢oHAA OLIEHOYHBIX CPeACTB (IACHOPT)

Ne
KOM- 3
ne- JIEMEHT Pa3zgen Tema DPOC
ren. | KOMIeTeHUHH
M
IIK-4 | I'otroBHOCTB 1. O6mue npun- | 1.1. OTIn4ne aBTOMaTU3UPOBAH-
y4acTBOBaTh B LUIIBI IOCTPOE- | HBIX CUCTEM YIpPaBIIEHUS OT CH-
MOJrOTOBKE T€X- | HUS U (YHKIHMO- | CTEM aBTOMATUYECKOTO YIIpaBJie-
HUKO- HUPOBAHUS HUS
skoHOMHueckoro | AUYC 1.2. OcnoBuble pynkimn AUYC
000CHOBaHUS 1.3. ®ynkuuun ANYC kak nocnue-
MIPOEKTOB CO3/a- JIOBATEIbHOCTh OTAEIBHBIX IIPO-
HUSI CUCTEM U 1[ECCOB
CpeICcTB aBTOMa- 1.4. Pa3HOBUHOCTB CTPYKTYpP Otuetsr JIP
TU3AlMH U ANYC u I13
YIPpaBJICHUA 1.5. XapaKkTepucTUKN TEXHOJIOTH-
YeCcKOro Ipoliecca Kak 00beKTa
KOHTPOJISI U YIIPaBJICHUS
1.6. DTanbl NPOEKTUPOBAHUS Otuerts! JIP
ANYC u I13
IIK-5 | CriocobHOCTE 2. U3yuenue 2.1. O meronax uaeHtudukanuu. | Otaers JIP
OCYILECTBIIATh o0bekTa ynpas- | MneHTndukaus npoMbIuIeHHO-
cOop u aHaNMH3 nenus. Coop u ro 00ObeKTa
UCXOJHBIX IaH- | MepBUYHAS 00- 2.2. Unenatudukamus OY no paz- | Otuersr JIP
HBIX JUIs pacyeTa | paboTka MH(OP- | TOHHON KPUBOM M YaCTOTHBIM Xa-
U IPOEKTUPOBA- | MallUU pakTepUCTUKAM
HUS CUCTEM U 2.3. Beog ananoroseix curaaiaoB | Oryers! 113
CpEACTB aBTOMA- 2.4. Anroputmsl iepBuyHOi 00- | OTuers! 13
TU3alUH U paboTku aHanoroBoi nHpGopma-
YHpaBJICHUA 195071
2.5. [lepecuet B TEXHUYECKHE
eaununbl. [IpoBepka Ha TeXHOIO-
TUYECKUE TPAHUIIBI
2.6. BBoa u mepBuvHas o0padboT-
Ka JUCKPETHBIX CUTHAJIOB
3. JIokanbHbIE 3.1. CTpykTypa JIOKaJIbHOU CH- Otuerts! JIP
CUCTEMBI yIIpaB- | CTEMBbI YIIPABICHUS u I13
JIeHUs TEXHOJIO- | 3.2.AnTOopuUTMBI (POPMHUPOBAHUS
TMYCCKUMH MPO- | yNPABIAIOLIUX BO3AECHCTBUN
neccamu 3.3. Anroputmuueckas ctpykrypa | Otuerst JIP
JIOKaJbHOM cucTeMBbI ¢ iudpoBeiM | 1 [13
YCTPONCTBOM YIIPAaBJICHUS
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2. Onucanne nNokasaresjied 1 KpUTEPHEB OLICHMBAHUSI KOMIIETeHIIHIA

Iloka3aresnu Ounenka Kpurepun

3HaTh 3auteHo | OLIEHKa «3auTE€HO» BBICTABISIETCA B
K-4: ciy4ae, €Clid CTYJICHT IEMOHCTPUPYET:
— OCHOBHBIE MTPUHIUIIBI TOCTPOCHUS U — BCECTOPOHHEE CHCTEMAaTHYECKOE 3Ha-
(GYHKIIMOHUPOBAHUS AaBTOMATHU3UPO- HUE IPOrpaMMHOTO MaTepHaa;
BaHHBIX WH(OPMAIIMOHHO- — TpaBUWIIbHOE BBITIOJHEHUE J1abopaTop-
YIPaBISIOIUX CUCTEM HBIX paboT, HaMpaBJIEHHBIX HAa MpUMeE-
IIK-5: HEHHE IIPOrPaMMHOI0 MaTepHaIa;
— OCHOBHBIEC METOIbI cOOpa 1 00padboT- — TMpaBWJIBHOE MPUMEHEHHE OCHOBHBIX
Kku nH(pOpMaIUK, N3ydeHHE JIOKATbHBIX 10JIO)KEHUH TPOrPaMMHOI0 MaTepHaia.
CUCTEM YMPaBJIECHUS TEXHOJIOTUYECKHU-
MU IIpOLECCAMU
Ymersb:
NK-4:

He 3auTeH0 | OIlEHKa «HE 3a4T€HO» BBICTABJISETCS B

— BBINOJHATH TIPOEKT TEXHUYECKOTO
o0ecrieyeHns: CUCTEM YIIPABICHHUS.
MK-5:

— ToJyyaThb Heo0X0oAuMylo HH(popMa-
U0 ¥ 00pabaThIBaTh €

Baanern:

IK-4:

— COBPEMEHHBIMH IPOTPAMMHBIMHU
CPEeICTBaMU ITOATOTOBKH
KOHCTPYKTOPCKO-TEXHOJIOTHUECKOM
TOKYyMEHTAIIH

IIK-5:

— HaBBIKaMH PabOTHI C COBPEMEHHBIMH
anmapaTHBIMUA ¥ IPOTPAMMHBIMHU CPE/I-
CTBaMH HCCIIEIOBAHUS U TIPOESKTHPOBA-
HYSI CUCTEM YIIPABJICHUS

ciry4ae, eClv CTYJICHT IEMOHCTPHPYET:
— CYIIECTBEHHbBIC MPOOENbl B 3HAHUH
IPOrPaMMHOTO MaTepUaa;

— MPHUHIUNHAAIBHBIE OIIMOKH TPU BBI-
MOJIHEHUU  JIA0OpaTOpPHBIX  padoT,
HAMpaBJICHHBIX HA MPUMCHEHHE IIPO-
rpPaMMHOT'0 MaTepuaa;

— HEBO3MOXKHOCTh TMPHUMEHEHUSI OCHOB-
HBIX MOJIOKEHUI MPOTPaMMHOIO Mare-
puaa.
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[Iporpamma cocTaBieHa B COOTBETCTBHM C (pelepalbHBIM T'OCYAapCTBEHHBIM 00pa3oBa-
TEJIbHBIM CTAHAAPTOM BBICHIETO0 00pa30BaHMs IO HampaBieHUIo moArotoBku 27.03.04 Ympasnenue
B TEXHUYECKUX cHUcTeMaX OT «20» okTsops 2015 . Ne 1171

s Haoopa 2016 roaa: u yueoupM mmanom ®I'BOY BO «bpl'VY» mist ounolt hopmbr 00ydeHus OT
«06» 06.2016 r. Ne 429, 3a04uH0# PopmbI (ycKOpeHHOT0 00yueHus) oT «06» 06.2016 r. Ne 429.

IIporpammy cocraBuiI:

Tony6aeB B.H. nonient xapenper YTC

PaGouas mporpamma paccMOTpeHa U yTBEpKaeHa Ha 3acenanuu kadeapsr YTC

ot 28 nexabps 2018 r, mpotokoa Ne 6

3aBenytrommii kapeapoit YTC Urnarses 1.B.
COTI'JTACOBAHO:

3aBenyronuii BITyCcKaroIIel kadeapoit Urnarses U.B.
Jupektop OuOIMOTeKH Cotnuk T.O.

PaGouas mporpamMmma ogoOpeHa metoauueckon komuccueit ®OuA daxynprera

ot 28 nexabdps 2018 r, mpoTokon Ne 5

[Ipencenarens METOAMYECKON KOMUCCUH (DaKyIbTETa Viesaos Al
COI''TACOBAHO:

Havanbauk

y4eO0HO-METOIMYECKOTO YIpaBICHUS Hexesen I'.I1.

Perucrpanuonnsrii Ne



