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1. IIEPEYEHb IIVTAHUPYEMBbIX PE3YJIbTATOB OBYYEHUA
IO JUCHHUIIVIMHE, COOTHECEHHbLIX C IINIAHUPYEMbBIMH PE3YJIBTATAMMHM
OCBOEHUA OBPA30OBATEJIBHOM NPOI'PAMMBI

Buj nesiTeJibHOCTH BBIMYCKHUKA

JlucummimHa OXBaThIBAET KPYr BOIPOCOB, OTHOCSIIUXCS K MPOEKTHO- KOHCTPYKTOPCKOMY
BUTY NTpo(hecCroHAIbHOM NeATeTbHOCTH BBITYCKHUKA B COOTBETCTBHH C KOMIIETCHIIMSIMH U BHIaMU
JESITeIbHOCTH, YKa3aHHBIMU B Y4€OHOM ILJIaHE.

eas AUCHUIIIHHBI

W3ydyeHne NpUHIUIOB MOCTPOEHUS M (YHKIIMOHHPOBAHUS aBTOMATHU3WPOBAHHBIX HH(MOP-
MaI[MOHHO-YIIPABIISAIOINX CUCTEM, U3yUeHHE 00BEKTOB yIpaBlieHus, cOop U 00paboTka uHpopMa-
[[UU, U3yYCHHE JIOKAIBbHBIX CUCTEM YIIPABJICHUS TEXHOJIOTHUYECKUMH MPOLIECCAMHU.

3agauu AUCHUILIHHBI

ChopmupoBaTh y oOyyaromuxcss 3HAHUS, YMEHHUS M HaBBIKM MOJITOTOBKU TEXHHUKO-
YKOHOMHUYECKOTO 0OOCHOBAHUS MIPOEKTOB CO3JaHUS CUCTEM U CPEACTB aBTOMATH3AIUHU U YIIPaBIie-
HUS, TIOCTPOCHHUSI aBTOMATU3UPOBAHHBIX WH(HOPMAITMOHHO-YIIPABIISIFOIIMX CUCTEM, cOOpa 1 aHalu3a
WCXOHBIX JAHHBIX JUIS pacdera W MPOSKTUPOBAHUS CHCTEM M CPEJCTB aBTOMATH3aIlMU U YIIPaBIIC-
HUSL.

Kon Conep:xanue IlepeyeHb MIAHNPYEMBIX Pe3yJbTATOB
KOMIIeTeHLMH KOMIIeTeH LMl 00y4yeHHs1 10 JUCHUILVIMHE
1 2 3
[1K-4 I'oTOBHOCTBH yyacTBOBaTh B MOJATOTOBKE | 3HATH:
TEXHUKO-9KOHOMHUYECKOTO  OOOCHOBAa- | - OCHOBHBIE IPHUHLMIBI IMOCTPOCHHUS H

HUSl TPOCKTOB CO3JaHMsS CHCTeM M | QYHKUMOHUPOBAHMS  aBTOMATHU3UPOBAH-
CpEACTB aBTOMATH3AIMH U YIIPaBICHUS | HBIX MH(OPMALUOHHO-YIPABIISIOIIUX CHU-
cTeM

Ymern:

- BBITOJIHATH MPOEKT TEXHUYECKOTO obec-
MIEYEHHsI CUCTEM YIIPABICHUSI

Baapers:

- COBpPEMEHHBIMHM NPOTPAaMMHBIMU Cpel-
CTBAMU TOJATOTOBKH  KOHCTPYKTOPCKO-
TEXHOJIOTHYECKON JIOKYMEHTALNH;

I1IK-5 CriocoOHOCTh  OCYHIECTBIATH cOOp U | 3HATH:

aHaJIM3 UCXOJHBIX JAHHBIX JJIs pacueTa | - OCHOBHBIE METOJbI cOopa u 00paboTKH
W MPOEKTHPOBAHUS CUCTEM W CPEJCTB | MHPOPMAIUK, H3YYEHHE JIOKAIBHBIX CH-
aBTOMAaTH3aLUH U YIPABICHUS CTEM yNpaBlI€HUS TEXHOJOTMYECKHUMU
nporeccamMmu

Ymersn:

- TOJNydYaTb HEOOXOAMMYIO HMH(OPMAIHIO
u 00pabaThIBaTh €€

Baagers:

- HaBbIKAMH pPabOTBI C COBPEMEHHBIMHU
anmapaTHBIMM M TIPOTPaMMHBIMH  CpeJ-
CTBaMHU HMCCJIEOBAHUS U TIPOCKTUPOBAHUS
CUCTEM YIPaBJICHUS

2. MECTO JUCHHMILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM IIPO-
I'PAMMBbI

Hucuunnmuua bl. B.14 ABrtomarusupoBaHHbIe HWH(OPMALMOHHO-YIPABISIONINE CHUCTEMBI
OTHOCHUTCS K BApUAaTUBHOM YacTH.

JucuuiuinHa ABTOMaTU3UPOBaHHbBIE HH(POPMALIMOHHO-YIIPABIISIONINE CUCTEMBI Oa3UpyeTcs
Ha 3HAHMSX, MOJXYYEHHBIX Tpu u3ydeHuH auciuruinH: b1.b.12 MupopmanronHble TEXHOJIOTHH,
b1.B.09 Iludposie cucTeMbl yrpaBiIeHUS.

OCHOBBIBasACh HAa U3YYEHUH NEPEUNCICHHBIX TUCIUIUINH, ABTOMAaTH3UPOBaHHbIE HHPOpPMa-
LIUOHHO-YIIPABIISAIOLIME  CHCTEMBbl  IPEJICTABIAET OCHOBY JUISI  U3Yy4eHMs]  JAUCHUIUIMHBI

3



b1.B./IB.09.01 [IpoexTtupoBaHue aBTOMaTH3UPOBAHHBIX CUCTEM.
Takoe cucTeMHOE MEXIUCIUIUIMHAPHOE U3yUCHUE HANPABICHO HA JOCTHXEHUE TpeOyeMo-
ro ®I'OC ypoBHS MOATOTOBKHU MO KBaTH(UKanuy Oakaiasp.

3. PACHPEJIEJIEHUE OFBEMA JUCHUIIJIMHBI

3.1. Pacnpenenenne odbeMa JuCUMILIMHBI IO GopMaM 00ydeHH s

Tpyooemkocms oucyuniunvl ¢ uacax
Kypcosan
® . ® paboma Buo
~ S 3 d S -
2 3 = 3 2 (npoexm), "tpome
N 3 Q N I Hcymou-
Dopma L & 3 3 S KOH- ol A
o0yuenus 2 3 S g § mponvhas
S = S = 2 mecma-
= S & s 3 paboma,
5 S g S S S x| S8 yuu
ol S S S S| &z| 83| 5| pedepam,
S 8| 3 2| 5| S5 &5 8¢ e
| O R < N | 5SS K2 O g
1 2 3 4 5 6 7 8 9 10 11
3aounasn 5 | — | 144 | 15 5 5 5 125 Kp DKk3aMeH
3.2. Pacnpexesenue o0beMa JUCHUILUIMHBI 1O BHAAM Y4YeOHBIX 3aHATHH
U TPYAOEMKOCTH
6 m.4. 6 UHMEPaK- Pacnpedenenue
Tpyoo- | muenoti, akmuenotl, | pg cemecmpanm, uac
Buo yueonwvix zanamuii eMKOCmb | UHHOGAUUUOHHOU
(uac.) dopmax, 9
(uac.)
1 2 3 4
|. KonTtakTHasi pa6oTa 00y4aromuxcs ¢ mnpe-
nojaBareyieM (Bcero) 15 6 15
Jlexmun (JIk) 5 2 5
JlaGopatopusie pabotsl (JIP) 5 2 5
IMpakTrdeckue 3austust (113) 5 2 5
['pynmoBsie (MHIWBUAYATBHBIE) KOHCYIbTAIIUN + - +
I1.CamocTosiTeTbHAS PaboTa 00yYAKOIIMXCS
P yHaiom 120 - 120
(CP)
IMoaroroBka k nabopaTopHbIM paboTaMm 10 - 10
[ToaroroBKa K MPaKTHYECKUM 3aHITHIM 10 - 10
[ToAroToBKa K SK3aMEHY B TEUCHHE CEMECTPA 100 - 100
I11. IIpomesxxyTouHasi aTTeCTALMA IK3AMEH 9 - +
OO0mas TpyI0eMKOCTh JUCITUTUINHBL  Yac. 144 - 144
3a4. efl. 4 - 4




- 17151 32049HOI (pOPpMBI 00yUeHHS:

4. COAEP) KAHUE JUCIIUITJINHbI

4.1. PacnpenesieHue pa3iesioB IMCUMILIUHBI 10 BUAAM YUeOHBIX 3aHATHI

Ne

Buowt yueonvix 3anamuil, 6K1i0uan camocmos-
menvHylo padbomy odyuaOwuxca u mpyooem-

Haumenoeanue Tpyoo- Kocmb; (uac.)
paszoe-
nau pazoena u eMKOCmb, yueodHvle 3aHAmMUA Camocmosn-
membL mema OuCyUnIUHDBL (uac.) nabopa- | npakmu- menvHan
AeKyuu mopHuwle yeckue |padoma ooy-
pabomsl | 3anamusn | uauwuxca
1 2 3 4 5 6 7
1. OO0ure MPUHIMIILI TOCTPOEHUSI
U pynkuuonuposanusi AYC 37 15 - 2 32
1.1. | Ornruue aBTOMaTH3UPOBAHHBIX
CHUCTEM YTIPABJICHUS OT CUCTEM 4 0,2 - - 4
aBTOMAaTHYECKOTO YIPaBJICHHS
1.2. | OcuoBnele pynkimu AUYC 4 0,2 — — 4
1.3. Oynkiuun ANYC kak mocnenoBa- 4 02 B B 4
TENBHOCTh OTJAENbHBIX IPOLIECCOB '
1.4. | PaznoBumgHOCTH CTpYyKTYp AUYC 6 0,2 — 1 4
1.5. | XapakTepucTUKH TEXHOJIOTHYE-
CKOT0 Ipoiiecca Kak 00beKTa KOH- 10 0,2 - - 8
TPOJISL ¥ YIPABJICHUS
1.6. | Dramsl npoextupoanus AUYC 9 0,5 — 1 8
2. H3yyenne o0beKTa ynpaBjieHusl.
CoOop 1 nepBuuHasi 06padoTKa 44 15 5 1 37
uHdopmManun
2.1. O MeToaax uaeHTUDUKAIIH.
Wnentndukanus mpoMbIIIIEHHO- 6 0,2 1 - 6
ro 00beKTa
2.2. Wnentnduxanus OV mo pazron-
HOW KPHBOH M YaCTOTHBIM XapaK- 6 0,2 1 - 6
TEPUCTHKAM
2.3. BBOJ1 aHAJIOTOBEIX CUTHAJIOB 10 0,2 1 1 7
2.4. | AnropuT™mBI IEpBUYHOI 00paboT-
. 8 0,2 1 - 6
KM aHaJIOTOBOW MHQOpMaIHu
2.5. | [lepecueT B TeXHUUECKHUE EANHU-
ubl. [IpoBepka Ha TexXHOIOTHYE- 6 0,2 - - 6
CKHE IPaHHILIBI
2.6. | Beox u nepBuunas 00paboTKa 8 05 1 B 6
JIMCKPETHBIX CHTHAJIOB
3. Jloka/ibHBIE CHCTEMBI YIIpaBJie-
HHSA TEXHOJOTHYECKMMH MPO- 54 2 - 2 51
neccamMu
3.1. | CrpykTypa JIOKQILHOW CHCTEMBI 5 0.2 B 1 2
yIpaBicHHS
3.2. | Anroputmsl Q)OpMHp(\)IBaHPIg 47 16 B B 47
YIPaBJISIONIAX BO3JICHCTBUM
3.3. | AnropuTMHUecKas CTPYKTypa JIo-
KaJIbHOM CUCTEMBI C HU(PPOBHIM 5 0,2 - 1 2
YCTPONCTBOM ynpaBlicHHS
HUTOIro 135 5 5 5 120




4.2. CopeprxaHue JMCOMIIMHBI, CTPYKTYPHPOBAaHHOE 110 pa3/iesiaM U TeMaM

Yacte Jsiekuuii (2 vaca) NMpOBOAMTCS B HWHTEPAKTHMBHOM BHUje "pa300p KOHKPETHBIX
cuTyauuit", mpemojaBaTesib Ha OOCYKIEHUE CTaBUT KOHKPETHYIO CHUTYalHio, oOydaromuecs
AHAJM3UPYIOT U 00CYXIAIOT 3Ty CUTYallUI0 coo01a, Bcel ayautopueit. [Ipenonasarens crapaercs
AaKTUBM3MPOBATh y4yacTue B OOCYKJIEHUHU OTACIbHBIMH BOIpPOCaMH, OOpalleHHBIMH K OTIEJIbHBIM
06y‘-IaCMBIM, npeACTaBIACT pa3/IMdIHbIC MHCHUS, I-ITOGIJI Pa3BUTh JUCKYCCHUIO, CTPCMACH HAIIPpABUTDH
€e B HY)XHOE HalpaBlIeHHE. 3aTeM, OMHMPasCh Ha MPAaBWIbHBIC BBICKA3bIBAHUS M aHAIH3UPYS
HCIIPAaBUJIbHBIC, ITOABOAUT cnymaTeneI‘/’I K KOJUICKTUBHOMY BbBIBOAY WJIN 0606H_[€HI/IIO.

1. O0mue npuHUUNBI HOcTpoeHNus U pyHkunonnposanuss AUYC

1.1. OTiinyre aBTOMaTU3MPOBAHHBIX CUCTEM YIPABJIECHUS OT CUCTEM aBTOMAaTHYECKOIO
YIIpaBICHUSA

IlepBbIM OTJIMYUTENBHBIM IPU3HAKOM aBTOMATU3UPOBAaHHBIX cucTeM ynpasieHus (ACY) ot
cucteM aBroMarudeckoro ynpasiieHus: (CAY) sBiseTcs Halu4yhe B KOHTYpE 4YelOBEKa-olepaTropa
(Iucneryepa), a TaK)kKe BO3MOKHOCTB BBITNIOJIHEHUS! JONOIHUTENbHBIX (QYHKIMHA Oarojapsi UCHOMb-
30BaHUIO COBPEMEHHBIX KOMMBIOTEPHBIX TexHosoruil. Harmsagueim mpumepom CAY MoOxeT ciry-
KHUTb OJIHOKOHTYpHAas CUCTEMa PEryJIMpOBaHUS TEMIIEPaTyphl BOJbI HA BBIXOJE TEIIIOOOMEHHUKA,
KOTOpas MpejacTaBieHa Ha pucyHke 1.1. Boma moporpeBaercss 10 HyHOH TeMIEpaTypbl 3a CUET
TEIUIOBOM HEPTUU ropsyero mnapa.

TENNOOBMEHHWKK - OY

Boaa Honorperas sona
——— — — — — —

T

|'opaunit nap

nap YNPABNAIOWEE YCTPOMCTBO
(YY): NU-perynstop

Puc. 1.1. Cucrema aBTOMaTH4ECKOTO YIpaBJICHUA TEIUI0O0OMEHHUKOM

Ecnu peanpHas TeMieparypa nogorpeBaeMon Boabl 1 pear, U3 MEps€Masi TEPMONAPOM, OTIIH-
YaeTcs OT 3aJaHHOM 154y, TO YIPABIAIOUIEE YCTPOUCTBO Y Y, COCTOSIIEE U3 U3MEPUTEIBLHOTO, PETY-
JHUPYIOLIETo OJIOKOB M YCUIIUTENS MOIIHOCTH, BBIpa0aThIBAET yIpaBIIAOLIee BO3ICHCTBUE HA MOTOP
M c peaykropom Pen, perynupyoomuMu oT60p oTpabOTaHHOIO Mapa Tak, YTO Obl CKOMIIEHCHPO-
BaTh yKa3aHHYIO pasHully. HecMOTps Ha TO YTO peryjauMpoBaHUE B KOHTYpPE OCYILECTBISETCS IO
[TN]1 3akony, o0ecneunth MakcuMmanbHbli KIIJ[ HarpeBa Bozbl B TEIIOOOMEHHUKE 0€3 JOTOIHU-
TEJIbHBIX (YHKLUH U YCTPOICTB B pacCMaTpUBAEMOM CUCTEME HE MPEICTaBIISAETCS BOSMOXKHBIM.

Jnig 3Toit nenu pekoMenayercs ucnonb3oBath AUUYC ¢ rennooOMeHHUKOM, (PYHKIIMOHAIb-
Has CTPYKTypa KOTOPOM IOKa3aHa Ha pUCyHKe 1.2.

Boaa Q Ilonorperas Boaa

BT Teinootmerimk — K

TI L L
r:f ;

Topsuwii nap

[0 OrpaboTaHubii
uap

Puc. 1.2. ABromaTu3upoBanHast HHGOPMAIIMOHHO-YIPABIIAIONIAs CUCTEMa IIPOIIECCOM HarpeBa B
TEII000MEHHUKE



JlonoHUTENbHbIE JaTYUKH Temreparypbl 71 U pacxoaa Qi mUTaTelbHONW BOJBI TEMIIEPATY-
pbl 12 u pacxoja ropsiuero napa Q2 Mo3BoJIAIOT IPU HAJTMYUU YCTPOUCTB NMPeoOpa3oBaHMsl aHAIIO-
roBoit nuaopMmalu B UGpoByIo U 00paTHO (Ha puc. 1.2 He moka3aHbl) peann3oBath GyHkuuu: O1
— pacuer 3agaHus Q23a1 B COOTBETCTBUU C NMPUHATHIM KPUTEPUEM, YUETOM CUTYallMU Ha OObEKTe
U HCIOJb30BAHUEM MOJIENHN TerIooOMeHHHKa; P2 — BU3yalu3alusi OCHOBHBIX IapaMeTPOB IS
nucrieryepa ([); @3 — perynupoBanne pacxona Q2 mo I11MJI 3axkoHy ¢ mpoBepKO# MTOMOJIHUTEIb-
HbIX ycioBuit; @4 — pacuer TexHuKO-3KOHOMHUeckux napameTpoB (TIII). Yxe ogHo nepeuncie-
HUe (PyHKIMH aBTOMaTU3UPOBAaHHON MH(OPMAIIMOHHO-YIIPABIISAIONIEH CUCTEMBI IIPOLIECCOM Harpe-
Ba B TEIUNIOOOMEHHUKE TOBOPHUT O TOM, YTO OH OyJeT BBINOJIHATHCA dPPEKTHBHEE M HATJISIHEE T10
CPaBHEHMIO C CUCTEMOM aBTOMATHYECKOro ynpasieHus. /i peanu3anuy JONOJHUTEIbHBIX (YHK-
it ALY C nenecoo6pasno ucnonszoBatb SCADA-cucremy.

1.2. OcuoBusie ¢pynknu AYC

B obmieorpacieBbiX pyKOBOASIIUX METOIMYECKUX MaTtepuaiax rno coznanuio AUYC B pasz-
JMYHBIX OTPACISAX MPOMBIIUICHHOCTH OTMEYAeTCs, YTO OCHOBHBIMHU JUIS THX CHUCTEM SIBISIOTCS
MH(OPMALIMOHHO BBIYUCIUTEIbHBIE U YIPABIAIOIINE (YHKIUU.

K ungpopmayuonno-evivuciumenvuviv ¢pynkyusm OTHOCATCS:

- cOop, nepBUYHAsE 00padOTKA U XpaHEHUE WH(OPMAIIHH;

- KOCBEHHbBIC M3MEPEHHS MTapaMeTPOB MPOLIECCa U COCTOSHUS TEXHOJIOTUYECKOro 000pyno-
BaHUS;

- CUTHAJIM3alUs COCTOSIHUHM TEXHOJOTHMYEeCKUX apaMeTpoB U 000pyI0BaHMS;

KOHTPOJIb U PETUCTPALUs OTKJIOHEHUI IapaMeTpoB TEXHOJIOTHYECKOTo IpoIecca OT 3a-

JTAHHBIX;

- aHaJM3 cpabaTbiBaHUs OJIOKHPOBOK U 3aLIUT TEXHOJIOTMYECKOI0 000py10BaHUs;

- IMarHOCTHKA ¥ MIPOrHO3UPOBAHUE TEXHOJIOTHUECKOTO MpoIiecca;

- TMAarHOCTHKA U MPOTHO3UPOBAHUE COCTOSTHUS KOMILJIEKCAa TEXHUUECKUX CPE/ICTB;

- onepaTMBHOE OTOOpakeHHe MHpopMaluu U pekoMeHanuu no seneHuto TII u ympasie-
HUIO TEXHOJIOTHYECKUM 000PYI0BAHUEM.

K ynpasnarowum ¢pynkyuam oTHOCATCS:

- OZIHOTAKTHOE JIOTUYECKOE yIpaBjeHHe (BbIMOIHEHUE OJIOKUPOBOK, 3ALUT U T. I1.);

- perylIupoBaHue OTAEIbHBIX apameTpoB T11;

- KaCKaJIHOE PEryJIUpPOBaHUE;

- MHOTOCBSI3HOE PETyJIHUPOBaHUE;

- TUCKPETHOE YIIpaBJIEHUE TEXHOJIOTMUECKUMHU MPOLecCaMy U 000pYIOBaHUEM;

- ONTUMAJIBHOE YIIPABJIECHUE YCTAHOBUBIIMMHUCS U HEYCTAaHOBUBIIUMHUCS PEKUMAMU;

- aJJaiTUBHOE yIpPaBJICHUE.

Hononnumenvnoie pynkuuu ANYC:

- IOJArOTOBKA MH(OPMALIUHU JUTSl BBIIIECTOAIIUX M CMEKHBIX CHCTEM U YPOBHEW yIpaBlIeHUS
(peructparust mpocTosi 000pYyA0BaHUs, IPUYUH aBapUU, BPEMEHH PEMOHTA U T. 11.);

- pacyeT TEXHUKO-DKOHOMUYECKMX M TEXHUYECKHX IOKa3aTeseil, HanmpuMmep CTOMMOCTHU
TOIINBA

1.3. ®ynkuun ANYC kak nocienoBaTeIbHOCTb OTAEIBHBIX IPOLIECCOB

Oynkiun AUYC BbIOuparoTcss U3 CHHCKAa, B KOTOPOM OHHM CrPYIIHUPOBAHBI MO CBOEMY
Ha3HAa4YeHUI0, HAlpUMeED, JUIsl KOHTPOJIS, yIIpaBiIeHUs, UCCIe0BaHus, IUIAaHUPOBaHus U T. 1. Jlro0as
(GyHKLUS MPEACTaBIsSeTCS B BUJAE MOCIEA0BATEILHOCTH TpeX MPOLECCOB: BBOAA (cOOpa) JaHHBIX,
00paboTKH U BBIBOJIA PE3YJIHTATOB.

IIporecc BBO1a XapaKTepU3yeTCsl:

- YECJIOM ¥ BHJIOM KaHAJIOB;

- IEpruoaAOM HUJIM MATCMATUUCCKHUM OKUIAAHUEM HaCTOTHI OIIPOCa KaHAJIOB;

- IOITyCTUMBIM BPEMEHEM 3aJIEPXKKH BBOJIA T10 OJHOMY KaHaIYy;

- TpeGyeMoi TOYHOCTBIO MPEICTABICHUS TaHHBIX.

[Ipormecc 06pabOTKH XapaKTepU3yeTCs:



- BpEMEHEM HCIIOIh30BaHUS MPOIeccopa Il peain3aliy ONepaluy BBOA;

- IEPUOIOM WJIM MaTeMaTUYECKUM OXKHUJJAHUEM BPEMEHHU BBI30BA MApaMETPOB;

- 00bEMOM MaMSITH, 3aHUMAEMbIM MIPOTrPaMMaMu 00paOOTKH U TTOATOTOBKHU JJIsI BEIBOJIA;

- BpEMEHEM HMCIIOJIb30BAHUS MPOIIeccopa I pealn3allii BbIBOJIA;

- BU1aMu 00paboTKu;

- BpeMeHEeM 00pabOTKH OJHOTO TMapaMeTpa, KOTOPOE MOXKET ObITh OLIEHEHO M0 00bheMy Ia-
MSITH, 3aHIMaeMOMY IMporpaMMamMu 00pabOTOK, ¥ MPOU3BOJUTEILHOCTH MPOIECCOPa, UCTIOIb3Yye-
moro B YBK.

BbiBog 00paGoTaHHBIX JAaHHBIX (AQHAJOTOBBIX, JUCKPETHBIX, CHMBOJIbHBIX) Ha OOBEKT
YIPaBJICHUS U ONEPATOPY XapaKTEPHU3YETCsI:

- 00bEMOM BBIBOIMMOI MH(POPMALINY;

- IOMyCTUMBIM BPEMEHEM 3aJICP>KKH HH(OPMAITUH;

- 00bEMOM MaMSTH MTPOTPAMM BEIBOJIA;

- IEPUOIOM WJIM MaTeMaTUYECKUM OXKHJIaHUEM WHTEpBajia MEXK Ty BBIBOJAMHU.

Pazpaborunku AUYC mosydaroT nepeyrciIeHHbIE XapaKTePUCTUKH B MPOLIECCE M3yUCHHS
o0bekTa aBTromMaTu3anui. Hampumep, 10CTaTOUHO MIMPOKHUI KJIACC MTPOM3BOICTB C HENIPEPHIBHBIM H
HENPEPBIBHO JIMCKPETHBIM XapaKTEPOM MMEET CIICIYIOIINE TPECIIbl N3MEHEHHUST OCHOBHBIX TTOKa-
3aTelIeH:

- KOJIMYECTBO BXOJHBIX aHAJIOroBhIX curainos — 150-3000;

- KOJIMYECTBO BXOJIHBIX TUCKpeTHBIX curHainoB — 200—2000;

- KOJIMYECTBO perynupyronmx opraHnoB — 10-200;

- KOJIMYECTBO BBIXOJIHBIX ABYXMO3UIIMOHHBIX curHaigos — 100-1000;

00beM nHpOpMaINNH, BBIABAEMON HAa MHUKAIMIO U perucrpanuto, 250—1600 out/c;

- BpeMsl peaKIiy CUCTEMbI Ha K3MEHEHHsI COCTOsTHUS 00bekTa, 0,1-10 c;

- HapaOoTKa Ha 0TKa3 PyHKUUH, peanu3yeMsix B cucteme, 100-10 000 u.

1.4. PaznoBuaHocTh cTpyKTYp AUYC

1. @ynkyuonanvnas cmpykmypa onpenenseT Kiacc uenaei, 1 JOCTUKEHHUS] KOTOPBIX Mpo-
eKTUpPYeTCsl aBTOMATU3UpPOBaHHAs MHPOPMALMOHHO yrpaBisomas cuctemMa. OObIYHO 3Ta CTPYK-
Typa COCTOUT U3 HECKOJBKUX MOJICUCTEM, OTIMYAIOLIUXCA 110 CBOEMY (DYHKIIMOHAIBHOMY Ha3Haue-
auio (puc. 1.2).

B yacTHOCTH, MOXHO BBIIETUTH CIEAYIOLINE TOACUCTEMBI:

- mogcucTemMa cOopa u nepBUYHON 00pabOTKM MH(POPMaLK, IpeJHa3HAYSHHAs I OIpoca
AQHAJIOTOBBIX, TUCKPETHBIX JATYUKOB C 00pabOTKOM M aHanmu3oM HHpopmanuu o6 0ObEeKTe aBTOMa-
TU3ALINY;

- IoJicUCTEMA YIIPaBJICHUS U BbIIAYU YIIPABIISIOMINX BO3ACHCTBUIA;

- mojicucTeMa (pOpMHUPOBAHUS CBOJHBIX MTOKa3aTeNei;

- IOICUCTEMA PETUCTPAllMU U aHaJIN3a IPOU3BOJICTBEHHON CUTYallUU.

CoBpeMeHHbIE KOMITBIOTEPHBIE TEXHOJIOTUU TO3BOJISIIOT OOBbEJUHUTE BBINOJIHEHUE YKa3aH-
HBIX QyHKIMiA 6marogaps SCADA-cucremam.

2. Aneopummuueckas cmpykmypa (AC) npeacraBisieT cO00i COBOKYIHOCTh aJTOPUTMOB U
ycioBui uX paboThl. Ha 5TO# CTpyKType yKa3bhIBalOTCS CBSI3H, ONPEACIISIONINE MOCIIEI0BATETb-
HOCTh BBINOJHEHUs anroputMmoB. K npumepy, Ha pucynke 1.3 npezacrasien ¢pparment AC, Ha Ko-
TOPOM 3aJIaHbl YCJIOBHSI MIEPEX0/1a K OMPEEIIEHHOMY aJlTOPUTMY BBIYMCIIEHUS YIPABIISIONIErO BO3-
JENCTBUS, €CIIM CUTHAJI PACCOIIaCOBAHMSI HE YIOBIETBOPSAET TEM MM UHBIM 3HAUECHUSM.

[Ipyu npoeKTUPOBaHUU CIOKHBIX CUCTEM BHayalle COCTABIISAIOT YKPYIHEHHYIO alrOpUTMUYe-
ckyto cTpykTypy. Takas ctpykrypa mis AUYC c remnooomenaukoM (puc. 1.2) mpeacTaBieHa Ha
pucyHnke 1.4. 3atem pa3palaThiBatoT 060jee AeTaTN3UPOBAHHYIO aJITOPUTMUYECKYIO CTPYKTYpY, IO-
JNOOHYIO TIpeACTaBICHHON Ha pucyHke 1.5.
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3. Texnuuecxas cmpykmypa (TC) mpencraBisier co00lW KOMIUIEKC TEXHHUECKUX CPEJCTB B
BUJIE OTAEIBHBIX MOJIyJIel U OJIOKOB, MIpeIHa3HAuYEHHBIX s peanu3anuu pynkuuii ALY C.

Ha TexHM4YecKo#l CTpYKType YKa3bIBAIOT CBS3H MEKIAY TEXHUIECKHMHU OJIOKAMH M TIPUBOJIST
B cllyyae HeoOXoauMocTH noscHsoumi TekcT. TC cTpouTCst Ha OCHOBE pacHpeAeIeHHbIX CUCTEM
cOopa JIaHHBIX U YIpaBleHUs Takux, kak cepuun ADAM (dupma «Advantechy, TaiiBansb), MicroPC
(pupma «Octagon Systems», CILIA), cepun NL u NL Ex (HWJI ATl r. Taranpor) u ap.

4. Ungopmayuonnas cmpykxmypa (MC) cBsa3eiBaeT otnenbHble moacuctemsl AUYC ¢
TPAHCIIOPTHBIMU CPEJICTBAMHU, BCIIOMOTATeIbHBIMU MEXaHU3MaMU U B CIIy4ae UCIOJIb30BAHUS He-
CTaHJIAPTHBIX OJIOKOB YKa3bIBa€T YPOBHH CHTHAJIOB Ha BXOAAX M BBIXOJ[aX dTHX OJIOKOB JJIsl COTIIa-
COBaHUS CO CTaHAAPTHBIM 000PYIOBAaHHEM.

Kpome Toro, UC aBToMaTtnuecku coOMpaeT MaHHbIE O 3HAYCHHSIX IMApaMETPOB, XapaKTepH-
3YIOIIMX X0/ TEXHOJIOTHUECKUX MPOLIECCOB, MMyTeM CheMa IMOKa3aHUil ¢ JaTYMKOB U MPOYUX MpUOo-
poB. DTa nHpopMalus coolIaeTcs TUCIeTYepy M yupasisionei nojacucremMe. Bmecre ¢ Tem ore-
paTop TEXHOJOT MOXKET MOJy4aTh MH(POPMAILHUIO OT TEXHOJIOTHYECKOTO KOMILJIEKCA MOCPEACTBOM
3anpoca u3 APM nucneruepa HuxkHero ypoBHsi SCADA  cucTEMBI.



5. Opeanuzayuonnas cmpykmypa (OC) npencraBisieT co00i COBOKYMHOCTh MPaBUI M MH-
CTPYKLHUH, yCTaHABIMBAIOLUIMX HOPMBbI PaOOTHI MEpcoHalla U KOMIUIEKCAa TEXHUYECKUX CPEJICTB IO
VIIPaBICHUIO TEXHOJIOTHYECKUM OOOPYJOBAaHHEM B HOPMAJIBHBIX, MPENaBAPUIHBIX M aBapUUHBIX
pEeXUMaXx.

[TpoGiema cuHTE3a KAKIOW M3 MEPEUYUCICHHBIX CTPYKTYp MPEICTABISET COOOU CIIOXKHYIO
HCCJIEIOBATENbCKYIO 3a1auy. [Ipexkie yeM npuCcTynuTh K Heil, He0OX0IMMO U3YUUTh TEXHOJIOTHYe-
CKHI TIPOIECC KaK 00BEKT KOHTPOJISI U YIIPABIICHHSI.

1.5. XapakTepuCTHUKN TEXHOJIOTMYECKOT0 MpoIiecca Kak 00beKTa KOHTPOJIS U yIIPABICHHS

ITo cBoemy xapakrepy TII MmoxeT ObITH HENTPEPHIBHBIM, IEPUOTUIECKUM (HEIPEPHIBHO-
JTUCKPETHBIM) U TUCKPETHBIM.

HenpepsbiBHBIH Npouecc — nporecc, B KOTOPOM KOHEYHBIH MPOIYKT BEIPAOATHIBACTCS
HEIPEPBIBHO, TOKA MOJABOJATCS ChIPbE, SHEPIHsl, KaTaIU3aTOPbl, YIIPABISAIOIINE BO3ACHCTBUA U IIP.
(mammpumep, nporiecc HedrenepepadoTKH).

Ilepuoanyecknii mpouecc — MpPoUECcC, B KOTOPOM B T€YEHUE OTHOCUTEIBHO KOPOTKOI'O
IIPOMEKYTKA BPEMEHH IPOU3BOIUTCS OIIPENEIIEHHOE, OTPAHUYEHHOE KOJIMYECTBO KOHEYHOIO IIPO-
nykta. Coipbe U onygabpuKkaThl BBOJIATCS PETIAMEHTUPOBAHHBIMU J103aMH B CTPOTOM MOCJIeI0Ba-
TEJILHOCTH, Oll€palliy IEPEMEINBAHUS U ITOAAYN YHEPTUH OCYILECTBIISIOTCS B 3aJaHHOM ITOPsIZIKE.
[Tocne moaroToBKM «penenTyphl» MOIy4aeTcs MOPLUs KOHEYHOro npoaykTa. [IlpumepamMu Moryt
OBITH TaKue MPOLECCHI, KaK JOMEHHBIH MPOLIECC BHIIIABKY YyT'yHa, IPOLIECC MOITYYEHUSI OIpeie-
JIEHHOTO BU/Ia JIEKAPCTB U T. II.

JAuckpeTHbIii Mpouece — MpoLEecC U3rOTOBIEHUS U UCIIBITAHUA JIETAJICH, Y3JI0B U TOTOBBIX
uznenuii. KoHeuHbIi MPOIyKT COCTOUT U3 Ha0Opa KOMIIOHEHT, Ka4eCTBO KOTOPBIX HY>KHO KOHTPO-
JUPOBATh TaK, YTOObI KOHEUHBIH IPOAYKT — Pe3yJIbTaT cCOOPKH — OTBEYAJ 3aJJaHHbIM CTaHIapTaM
(cOopka TeneBu3opa, aBTOMOOHIIS U TI. ).

[Ipu BeIOOpE cTpaTterun ynpasienus B ALY C nomkHbl ObITh yuTeHbl xapakrepuctuku T11,
a Takke (PYHKIUHU, KOTOpble OyIyT 3aI0)KEeHBI B IPOEKTHpyeMyto cuctemy. [Ipu usydenuu OV Bcs
cHUMaeMasi ¢ 00beKTa nHpopMalus pa3AessieTcsl Ha aHaJIOrOBYIO U IUCKPETHYIO B 3aBUCUMOCTH OT
THUIIOB MCIIOJIb3yEMBIX JaTYUKOB.

1.6. Orans! npoextuposanus ANYC

ITponecc pazpabotku ALY C MoxkeT ObITh PEICTaBIIEH B BHJIE MOCJIEA0BATEILHOCTH 3Ta-
noB (puc. 1.6). HanMeHoBaHUS 3TANoOB U UX KpaTKas XapaKTepUCTHKA BBITIAIAT CIEAYIOLIUM o0pa-
30M.

NMPOrPAMMHOE OBECTIEYEHHE
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TEXHHYECKOE OBECINEYEHHE
Puc. 1.6.

1. IIpennpoekTHas mpopaboOTKa.

1.1. UccnenoBanue u u3ydeHne o0ObEKTa yrpaBieHHs, TOCTAHOBKA 3a/1a4X Ha pa3padoTKy
ANYC.

1.2. Dcku3Hasg npopadboTka GyHKIIMOHANBHOU cTpyKTYpbl ATYC. BbiO0op MeTO10B perieHus
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3aja4 ynpasieHus. [IpenBapurtenbHoe TEXHUKO-9KOHOMUYECKOe 000CHOBaHHE.

2. [TpoextupoBaHue.

2.1. Texuuueckoe npoexktupoBanue. Mnentuduxanus OV ¢ nogydeHnEM YUCIOBBIX 3HAYE-
HUI TapaMeTpoB MOJAEIH.

Pa3paborka noruku mporpamm, 610k  cxeM. PazpaboTka TeXHUYECKOM U A€TaIbHOU airo-
PUTMUYECKOH CTPYKTYP.

2.2. Pabouee npoexTrpoBanue. Bei6op komIiekca TeXHUYECKHX cpeacTB. [IpoekTupoBanue
U3MEPUTEIIBHOM CUCTEMBI, JIMHUH CBS3H U HECEPUMHBIX TEXHUUECKUX CPEICTB.

3. Peanuzanus.

3.1. IIponerypsl UMUTALIUHU JATYUKOB U UCIIOJIHUTEIIBHBIX MEXaHU3MOB.

3.2. Hanncanue 1 oTi1ajika mporpaMm.

3.3. CtpowuTenbHbIe PaOOTHI U MOHTaX 000PYIOBAHUS.

4. Ctagust UCTIBITAaHUIA.

4.1. ITocnenoBarensHoe BBeaeHue Gynkuit ANYC.

4.2. Peructpauus 1 aHaJIU3 pe3yJIbTaTOB UCIIBITAHU.

5. Dkcruryaranus.

5.1. Pabota cuctemMsl B oniepatuBHOM pexkume. Onenka 3 GekTnBHOCTH PyHKITMOHUPOBA-
Hust AYC.

5.2. Pacuet napameTpoB Ha/I€KHOCTH.

5.3. IlnanupoBaHue 1aibHENIIEr0 COBEPIICHCTBOBAHUS CUCTEMBI.

Ha nepBom 3tamne npoBoasTcst HE0OX0AUMbIE Hay4YHO-HccheaoBarenbckue padorsl (HUP), B
xoJie KoTopbIX nzydaercs TII kak KOMIIJIEKC TEXHOJIIOTHYECKUX arperaroB — OOBEKTOB yIpaBJie-
HUS, B PE3YJIbTATE YETO BBIJCIAIOTCS HA0JII01aeMble TEXHOJIOTUYECKUE IEPEMEHHBIE, YIIPABIIAIO-
1K€ BO3AEUCTBUS, (POPMYIUPYIOTCS KPUTEPHH YIIPaBJICHUS U HAKJ1a{bIBa€Mble B COOTBETCTBHUHU C
TEXHOJIOTUIECKUMHU HHCTPYKIMSIMHA OTPaHUYCHUsT; OPMYIHUPYIOTCS OCHOBHBIE (DYHKIIMU pa3pada-
THIBAEMOMW CHCTEMBI, T. €. co3AaeTcs ee GyHKIMOHATIbHAsI CTpyKTypa. CocTaBisieTcss CTpYKTypHast
cxema BbiieseHHoro OY u Ha OCHOBaHMM allpHOPHBIX TaHHBIX BBIMOJIHSETCA padoTa Mo yrpoiie-
HUIO, €CJIM ATO BO3MOKHO, aJITOPUTMA YIIPABJICHUsI IIyTEM PACWICHEHHS €T0 Ha aJITOPUTMBI aBTOMa-
TUYECKOTO PETYIUPOBAHUS U aJITOPUTMbI ONITUMU3ALIUY.

PazpaOaTsiBaeTcs nmpubnmxeHHas MmareMaTuueckas mozenab OY. [IpoBoauTcs npumepHas
OIIEHKAa TEXHUKO-3KOHOMHUYECKOH 3 (PEKTUBHOCTH, 1JI YETO UCIIONB3YIOTCS CYILIECTBYIOIIHNE CPE-
CTBA U METO/Ibl YIPABJICHUS TEXHOJOTHUECKUM 00BEKTOM, KOJIMYECTBO 00CITY>KHBAIOLIETO Mepco-
HaJla ¥ ero 3apriata. MaTepuaibl HCCIEJOBaHUM Ha IEPBOM ATarle OTPaKaroTCsl B HAYYHO-
TEXHUYECKHX OTYETAX, & OKOHYATENIBHBIM PE3YyJIbTaTOM IEPBOTO 3Tl SABISAETCS TEXHUYECKOE 3a-
nanue (T3) na npoextupoBanue ANYC, koTopoe T0KHO CoAepkKaTh:

- nepedeHb pyHkuui ANYC ¢ ux KpaTkoi XapakTepUCTHKOM;

- HE00XO/IMMbIE TOYHOCTb, OBICTPOJCHCTBHE 10 KaX/10H (QYHKIIMN U UX COBOKYITHOCTSIM;

- I0KAa3aTeIu HaJIeXKHOCTH;

- pe&XUMBI PYHKIITMOHUPOBAHUS;

- COBMECTUMOCTH NPH He0OXoauMocTH pa3padarsiBaeMoilt AUYC co cMeXHBIMUY;

- YCIIOBUS AKCILTyaTaluy;

- METPOJIOTUYECKHNE XapaKTEPUCTUKN U3MEPUTEIBHBIX KAaHAJIOB;

- S)proHOMHUYECKHE TPEOOBaHUS 0 criocobam u Ghopme MpeacTaBiIeHUs nHpopmaIuu onepa-
TOopY;

- TpeOOBaHUs K YUCIEHHOCTH U KBaJU(UKALUU ONEPaTUBHOTO U 00CITYKHBAIOLIETO MEePCo-
Hana ANYC.

Ha stane Texanueckoro npoexktupoBanus 3asepuaercs scsit HUP, nposoaurcs napamerpu-
yeckas UAeHTUUKAIMS 00BEKTa, T. €. ONPEIEIIAIOTCS HEU3BECTHBIE TapaMeTphl ero MoJienu; (op-
MUPYIOTCS ITOPUTMUYECKas! U TEXHUUECKAasi CTPYKTYpPbI CUCTEMBI; pa3padaThIBAIOTCS 3a/1aHUs Ha
yCTpOMCTBa U 000PYJ0BaHUE, HE BBIITyCKaEMble CEpPUITHO; pa3pabaThIBalOTCSl MALIMHHbIE alTOPUT-
MBI, peanusytomue Gyakiuu ANUYC u MoaenrupoBaHusi TEXHOJIOTHYECKOTO 00BEKTa yIpaBICHUSI.
Oran 3aKaH4YMBaeTCs OArOTOBKOM TEXHUUECKOTO IPOEKTA.

Ha srane paGouero npoekTupoBaHusl pa3padaTbIBatOTCs HECEPUITHBIE TEXHUUYECKHE CPE-
CTBa U 0(hOPMIIIOTCS HAa HUX paboune 4epTeXkH; BBITOIHIIOTCA paboyre YepTe:KU Ha CTPOUTEIb-
CTBO M COWICHEHUE TEXHUYECKUX CPECTB C OOBEKTOM; 3aKaHUMBACTCS pa3paboTka pabouux mpo-
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IpaMM U COCTaBIIAIOTCS pabodre JOKYMEHTHI [0 MTPOrPaMMHOMY O00€CTIEYEHUI0. JTall 3aBepIIaeTCs
BBIITYCKOM pab0oYero MpoeKTa, CoJeprKallero Bce HeoOX0AUMbIe MaTepHalbl Ui KOMILICKTalluN
CUCTEMBI, U3TOTOBJICHUS HECEPUIHBIX TEXHUYECKUX CPEIICTB, IPOBEACHUS MOHTaXa U HAJIAJKH CH-
CTEMBL.

Tpetwii aTanm — 3Tan peaqu3anii — BKIOYAET B €01 KOMIUIEKTAI[UIO CUCTEMBI, TPOBEIe-
HHUE CTPOUTEIBHBIX PA0OT, MOHTAX U €€ HajaJKy. [lapaienbHo BHIIOIHSIOTCA PabOTHI IO HAaIKMCa-
HUIO U OTJIAJIKE IPOrpamMm; (GOPMUPYIOTCS MPOLEypbl UMUTALIMHU TATYNKOB U UCTIOTHUTEIBHBIX
MEXAHU3MOB.

Ha cranuun ucnbiTanuil BHavase ueT NpoBepKa pa3pad0TaHHBIX IPOrpaMM C UIMUTHPOBAH-
HBIMU JIaTYNKAMU M UCIIOJIHUTENBHBIMU YCTPOMCTBaMU. 3aTeM IOCIE0BATENbHO BBOJATCA (DyHK-
1 AYC ¢ oqHOBpeMEHHOM perucTpanyeil ¥ aHaau30M pe3ysIbTaToB UCTIbITAHUI.

ITocne dyero Ha cTazuu 5 CAEAYIOT UCNIBITAHUS U CJa4ya CUCTEMBI B OIIBIT-
HO TPOMBIIIJICHHYIO SKCIUTyaTanuio. [Ipu 3ToM paboTa BBIOTHSAETCS B ONIEPATUBHOM PEKUME C
T€M, YTOObI 3a()MKCUPOBATH BCE COOM M UX NMPUUUHBI C LIEJIbIO yCTpaHeHus. Eciu onbIT-
HO TIPOMBIIIJICHHBIE UCTIBITAHUS POIILIH YCIICIIHO, CiIeayeT ananu3 GpyHkuuonupoBanus AUYC,
B P€3yJIbTaTe KOTOPOI'O BBIMOJIHACTCS OLIEHKA (PaKTUUECKOM TEXHUKO-3KOHOMUYECKOH 3¢ (heKTuB-
HOCTH CHUCTEMBI, €€ HaJe)KHOCTU. CHcTeMa cJaeTCs B IPOMBIIITIEHHYIO 9KCIUTYaTalluIo ¢ OJHOBpPE-
MEHHOH peKOMEeHaluel 10 ee Pa3BUTHIO U COBEPLICHCTBOBAHUIO, BBIPAOOTKOM TpeOOBaHUH K MO-
JEPHU3ALMH TEXHOIOIMYECKOT 0 IIPoLecca.

B cootBercTBUM € pucyHKOM 1.6 paGOTHI 10 IPOrpaMMHOMY U allapaTHOMY 00eCHeueHUI0
Ha HEKOTOPBIX CTaAMIX MpoeKTHpoBanus u peanuzaunu AUYC Benyrcs napauieabHo.

HyXHO OTMETHUTB, YTO €CJIM B XOJI€ BBIINOJIHEHUS T3 BOZHUKAIOT CJIOKHOCTH U HEBO3MOXK-
HOCTb I10 CEPhE3HBIM IPUYMHAM BBIIIOJHUTH Kakoe JMO0 TpeOoBaHUE, JOIKEH ObITh COCTaBJIEH
IPOTOKOJI COTJIACOBAHUS, B KOTOPBIN BHOCATCS U3MEHEHHUs, B 00513aTEIbHOM TOPSIIKE yTBEpKIae-
MbI€ 00CHMHU CTOPOHAMH: 3aKa3YMKOM M UCIIOIHUTENEM. B MPOTHBHOM ciTyyae Ha HCITOTHUTEIS
OyayT HaloXXeHbl ITpaHblEe CAHKLIUN M3-3a HEBBIIOJIHEHHS CBOMX 0053aTENbCTB.

2. Uzyuyenne o0bexTa ynpasienus. COop n nepsu4yHas 00padorka nudpopmManuu
2.1. O meronax uaeHTupukanuu. aeHTuduxanms npoMbIIIIEHHOTO 00bEeKTa

Kak ObU10 OTMEUYEHO, JOKAJbHBIE CUCTEMbI HM)KHETO YPOBHS OCYIIECTBISIOT YIpaBJIEHUE
KaK TeXHUYECKUMH 00BEKTaMHU, HalIpUMeEp JIEKTPONPUBOJIAMH, TaK U TEXHOJOTHUYECKUMH MpOIiec-
caMM TaKMMH, KaK Harpes, abcopOuus, meperoHka U peKTu(uKaius, cylka 1 Boireyka u T. . OHu
COCTOAT M3 00BEKTa M yCTPONCTBA yIpaBIICHUS, MTPETHAZHAUYCHHOTO ISl (GOPMUPOBAHHMS yIIPABIIs-
IOIIETO BO3JICHCTBHSI B COOTBETCTBHH C MPHHATHIM 3aKOHOM, KOTOPBI OyZE€T TeM CIOXHee, 4eM
CJIO)KHEE OOBEKT M YeM BBIIIe TPeOOBaHHS K KayecTBY €ro (yHKIHOHHpOBaHUS. [loaTOMYy OUeHBb
Ba)XHO, MIPEXK/IC YeM TPHUCTYNATh K MPOIECCy aBTOMATH3AINH, U3yYUTh OOBEKT YIPABJICHUS U T0-
CTPOHTH €ro MOJIEIb, MCIIONIBb3YS pa3IMdHble METObI naeHTuuKauu. Monens OY HeoOXoIumMo
UMETh B BUJIE MATEMaTUYECKOT'O OMMCAHUS, YCTAHABIMBAIOIIETO CBSI3b MEX/y BXOJHBIMHU U BBIXO/I-
HBIMU TIE€PEMEHHBIMU B (pOpMe, MO3BOJIAIONIEH BbIOpaTh WJIM CHHTE3UPOBATh 3aKOH YIPABICHHS,
oOecrieunBaromuii TpedyeMoe KauecTBO (PyHKIMOHUPOBaHHUsS 00bekTa. CrenoBaTenabHO, B 00IIEM
BUJIC 33/1a4a MJICHTH(PUKALIMN 3aKIII0YAETCsl B ONpPEIeNIEHUH oreparopa 00beKTa, Mpeodpasyromero
BXOJIHBIE BO3JICHCTBHUS B €T0 BBIXOJIHBIE (pEryIupyeMble UIH HabI0JaeMble) IepEMEHHBIE.

[TocTpoeHne MaTeMaTHYeCKOH MOJENN OOBEKTa MOXET BBITOIHATHCS HECKOJBKHMH METO-
JAMH: aHATATHYCCKUMH, SKCIIEPHMEHTAIFHBIMA M JKCIIEPUMEHTAIbHO-aHAINTHIECKUMHU TI0 Bpe-
MEHHBIM HJIM YaCTOTHBIM XapaKTEPUCTHKAM.

AHAIMTHYECKUI METOJT IPEyCMATPUBAET MOJTydeHHUE MaTEMAaTHIECKOTO OIMUCAHMs 00bEKTa
Ha OCHOBE 3aKOHOB (PM3UKH, MEXaHWKH, XUMHUH U T. 1. B BUJE cucTeM I (HepeHITHaTbHBIX YpaB-
HEHMH, ONMMCHIBAIOIINX BHYTPEHHEE COCTOSTHUE OOBEKTOB M BHEIIHHE Bo3MyIleHus. Ha ocHoBaHuu
yKa3aHHBIX MCTOYHMKOB MOXHO MEPEYHCIUTh CIEeIYIOIME OCHOBHBIE JTAlbl MOJYYEHUs MaTeMa-
TUYECKOM MOJIEH MPOMBIIIICHHOTO 00bEKTa aHATTUTUYECKHUM METOIOM.

CocraBieHue u penieHne 0allaHCOBBIX YPAaBHEHHMN B MaJIbIX OTKJIOHEHHUSX OT HOMUHAJIBHBIX
PEKUMOB, CKa)KeM, M0 TEIUI0Te s XJeOonekapHoi neun win 6apabaHHON CYIIMIIKH, IO Maccoo0-
MEHYy B TIpolieccax a0copOIMy, MaTepruaaIbHOTO U TETUIOBOTO OallaHCOB B MpoIleccax peKTH(HUKa-
U,
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ITonyyenue nuHEapU30BaHHBIX YPaBHEHUN ITyTEM Pa3ilOKEeHUs B psl Telnopa ClIOoXKHBIX 3a-
BUCHUMOCTEH, BXOASAIIMX B MCXOJIHBIC YPaBHEHUS, YTO OOECIIEYMBAET MATEMAaTHUYECKOE ONUCaHHE
IPOLIECCOB B IPOMBILIIIEHHBIX 00BEKTaX, OJIM3KO€E K PACUETHBIM.

CocraBieHue CTPYKTYpHBIX CXE€M C HACHTU(UKAIMEed 00beKTa M0 pa3IMyHbIM KaHajgaMm
Ha0OpPOM TUIIOBBIX 3BEHBEB.

DKcIIepUMEHTAIIbHOE ONpeieIeHne apaMeTPOB 3BEHBEB Ul KOHKPETHBIX YCIOBHM paboThI
IPOMBIIIJICHHOTO 00BEKTA.

AHanu3upys pe3ynbTaThl HASHTU()UKAIUN B YKa3aHHBIX MyOJIMKALUAX, IPUXOAUM K BBIBO-
Jy: MOJIEIM pPAacCMaTPUBAEMBIX B HUX OOBEKTOB MPEACTABICHbI B OCHOBHOM IMEpeIaTOYHBIMU
(GYHKUMSAME, BKIIOYAIOIMIMMUA MHUHUMAJIBHO (Pa30BbI€ 3BEHbSI U 3BEHbSI TPAHCIIOPTHOTO 3arla3/bIBa-
HUS.

IIpuMeHeHMe M3BECTHBIX IEpelaTOYHbIX (YHKLUUH AAeT MOJIOKUTEIbHBIA pe3yibTaT, eciii
paccMaTpuBaeMblii OOBEKT 10CTaTOYHO MPOCT MO CTPYKTYpe M XOpolo u3ydeH. Eciu ke o0bekT
M3Y4EH HEJOCTaTOYHO WJIU XK€ HACTOJIBKO CIIOJKEH, YTO aHAIIUTUYECKOE OIIMCAHUE €T0 NPAKTUYECKU
HEBO3MOXKHO, NMPHOErarT K IKCHEepUMEHTaNbHbIM MeTofaM. CyTh 3KCHEpUMEHTAIbHBIX METOOB
3aKJII0YAETCs B IOCTPOECHUU JIMOO HellapaMeTpUIeCKUX MOZEeH B BUjie NepeXoJHbIX (QYHKIMHA Wiin
YAaCTOTHBIX XapaKTEPUCTHK, JIMOO MapaMeTpUYeCKHX MoJeNell B BUIE cUCTeMbl auddepeHnnans-
HBIX YpaBHEHUI WU NepeJaTouHbIX (pyHKUuH. OneHka napameTpoB 3TUX MOJENEH OCYIIECTBIISAET-
Csl C UCIIOJIb30BAaHUEM CTaTUCTUYECKUX METOAOB TaKUX, KaK METOJ HAUMEHbIINX KBaJpaToOB, METO]
MaKCHMAaJIbHOIO IMpPaBAOIOA00Ms, PEATM3YEMbIX B PEKYPPEHTHOW WM HEPEKYPPEHTHOH (opmax.
Haunboiee nmepcrneKTUBHBIM € TOUKH 3PEHUSI CXOAMMOCTH OIEHOK OTHOCHUTEIHHO HEOOIBIIOT0 00h-
€Ma BBIYHCIICHUI U IPOCTOTHI UCIIOJIb30BAHUS SIBJIETCA PEKYPPEHTHBIA METO/ HAaUMEHbIINX KBaJ-
paToB, OJIHAKO OH MPUMEHUM IIPU MAJIBIX OTHOIIECHUAX MHTEHCUBHOCTEH IlIyMa M IOJIE3HOTO CUTHa-
Ja, MMOCKOJIBKY B IIPOTUBHOM CJIy4ac JAeT CHIbHOE CMEIICHHE OLICHOK MapaMeTPOB OTHOCHUTEIBHO
UX MaTeMaTHYECKUX OKUIAHHM.

IIpn sKcnepUMeEHTaIbHO-aHAIUTUYECKOM METOJE alpHOpHas MOJEib, IIOJy4YEHHas: aHaJIu-
TUYECKUM IyTE€M, YTOUHSETCSI B COOTBETCTBYIOLIMX 3KCIIEPUMEHTaX C HACTPOMKOW Ha M3BECTHBIE
YaCTOTHBIE U MEPEXOJHbIE XapaKTepUCTUKU. B pabore oTMEUeHO, 4TO NpPU BBINOJIHEHUU WUJIEHTU-
¢ukanun OY 1o ero 3KCHeprMEeHTaIbHBIM YaCTOTHBIM XapaKTEPUCTUKAM OCHOBHAs TPYJHOCTH 3a-
KIIIOYAeTCsl B ONpPENIEIeHUH HEO0O0XOAMMOM IJIOTHOCTH TOYEK Ha OCH 4YacTOT, KOTOpas 3aBHUCHUT OT
XapakTepa IOJIIOCOB U HyJed Heu3BecTHOM emie nepenatouHoit pynkuuu OY. Crenosano Obl emre
Nn00aBUTh, yTO 3()(HEKTUBHBIA UANa30H YacTOT TECTOBOI'O I'apMOHMYECKOIO CHUTHAja Ha BXOJE
UJECHTUPHUIUPYEMOTO 00BEKTA TAK)KE HEM3BECTEH.

Ho moxet ObITh MpeiokeH U APYrol MOAXOJ: MO pe3yabTaTaM HaTypHOI'O 3KCIIEPUMEHTa
CTPOMUTCSl pa3rOHHasl XapaKTepUCTHKa OOBEKTa, MO KOTOPOW aHAJUTUYECKMM IyTEM HaxXOJUTCS
IpUMEpHasi MOJIENIb 3TOr0 00BEKTA € MOCIEIYIOIUM YTOUHEHUEM B XOJI€ BBIYMCIUTEIBHOIO KCIIe-
pUMEHTA.

MHorue TeXHOJIOrM4eCKHe MPOIECChl UMEIOT Mallyl0 CKOPOCTh M3MEHEHHUS PEeryiIupyemMon
NEPEMEHHOI Ha HayaJlbHOM YYacTKE €ro Pa3srOHHOM XapaKTepUCTHUKH, YTO CIIOCOOCTBYET OIMca-
HUIO 3TOT0 y4acTKa 3BEHOM TPAHCIIOPTHOTO 3ama3/bIBaHusl ¢ nepenaTouyHoi GyHkmue. [lockonbky
3TO 3BEHO OTPa)KaeT OTCTaBaHHE BO BPEMEHU HA BEJIMYMHY BBIXOJHOTO CUTHAJA 10 OTHOLIEHUIO K
BXOJIHOMY, KaK 3TO ObIBaeT, HaIpUMEP, B TEXHOJIOTMUYECKUX KOHBeHepax, UCIOIb30BaHUE €ro JUIs
unentTupukarmy OY Ha HayalbHOM Y4YacTKe pPa3rOHHOM XapaKTepPUCTHKU HE BCErJa OINpaBlaHO.
Bo-niepBbIX, IOTOMY 4TO HE BCEr/1a KOPPEKTHO OTPAYKAaET UCTUHHBIA XapaKTep U3MEHEHMSI BBIXO/-
Hol BenmmuuHbl OY, BO-BTOPBIX, IPU TAKOH MepesaTouHON (GyHKIMU 3aTPyIHEHO PUMEHEHHE CO-
BPEMEHHBIX AJITOPUTMOB YIPABIEHUS, C IIOMOILBIO KOTOPBIX CTPOSITCS aAAlTUBHBIE, ONTUMAJIbHBIE
Y MHBAapUaHTHBIE CUCTEMBI. TpaJuliMOHHAs 3aMEHa 3BEHA 3amasjabiBaHus psaaoM Ilags nmpuBoaut k
MOSIBJICHUIO HEMUHUMAJIBHO (Pa30BBIX 3BEHBEB, YTO TAKXKe HE JIaeT JKeIaeMbIX pe3yibTaToB. bosee
11eJ1ecCO00pa3HbIM SIBISIETCS MCIOJIB30BAaHHE METOJla MAECHTU(UKAIMU MPOMBIIUIEHHOTO0 O00BEKTa
yIpaBJIeHUS M0 €ro XapaKTepUCTUKAM: BpEMEHHOU (pa3srOHHON) M YaCTOTHOM.

2.2. Unentudukamus OV no pa3roHHONW KPUBOW M YACTOTHBIM XapaKTEPUCTHKAM

DTOT METO/I TTO3BOJISIET IOMYYUTh MEPEAATOYHYIO (DYHKIIMIO B BHJIE:
K

oy

(Tpys+1)(Ts+ 1N’

Woy(s)z ( )
2.1
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onpeaenus Koy, nocrosiHHble BpeMenu 10y, 7' u uncio N.

B cooTBeTCTBUM ¢ TaHHBIM METOJOM HACHTU(DUKAIINY CHUMACTCS 3aBUCUMOCTH BBIXOJHOTO
curnana oowsekra Y(t) or BpemeHu, T. €. KpuBas pasrona npu Bxogaaom curnaie UO0.1(t), U0 — mo-
MyCTUMAasi BEJIMYMHA YIPABISIONMIETO BO3JEHCTBUS Ha 00bekT mueHTudukanuu (OUN), Hampumep
3HaYeHHEe MaKCHUMaJbHOIO TOKa IPH HarpeBe 3aMKHyToro oowbema. Ompenensitoress YO u yycr —
HAYaJIbHOC M YCTAHOBHUBIIIECECS 3HAYCHHUS BBIXOJAHOTO curHaia Y(t), BpeMst OKOHYaHHSI TIEPEXOTHOTO
npolecca tper npu JOCTHKEHUH YCTAaHOBHBILErOcs 3HaueHUs YycT ¢ TouHOCThIO 1%. Ilo ykazan-
HBIM 3HAUEHUSIM PACCUUTHIBAIOTCS CICIYIOIINE TapaMeTpsl nepenatounoit pynkuuu OU [12]:

ko3 purmeHT nepeaaun:

K, = yyc;jo Yo .
mocTostHHas BpeMeHu: Toy = 1,25(t1 — t2);
BEJIMYMHA TPAHCIIOPTHOTO 3aa3/[bIBAHHS

Toy = 0,5(3t20 _tlg)’ t2[| = tz—tﬂ, tlg :tl —tn,

rae t0 — Bpemsi, COOTBETCTBYIOIIEEe HavallbHOMY 3Ha4YeHHI0 Y0 pa3roHHO# kpuBoii, t1 —
MOMEHT BpeMeHH, mpu kotopom Y(t1) = 0,7(yyct — y0) + y0, {2 — MOMeHT BpeMeHH, ITPpU KOTOPOM
y(t2) = 0, 33(yycrt —»0) + 0.

B pe3ynbrarte moaydaroT npuOImKEHHYIO ITepeIaTOuHYI0 (QYHKITHIO:

Woy (S) = (T:jsoi 1) e oy,
(2.2)

B KOTOPOM HayaJIbHBIM y4acTOK KpPUBOM pa3roHa 0TOOpakaeTcsl 3BEHOM TPAaHCIOPTHOTIO 3a-
na3apiBaHusl HeTouHO. C LeNbI0 YyTOYHEHHS W MONyYeHHs MepenaToyHoil ¢pyHkuuu Buaa (2.1) Ha
00BEKT mojaeTcsi rapMoHndeckuii curnan u(t) = sinOt ¢ gacroroii

(0T < T[ftper.
(2.3)

Cnenyer 3aMeTHTh: MpU BHIOOPE YACTOTHI TAPMOHHUYECKOTO CHTHalda B COOTBETCTBUU C
ycnoBueM (2.3) 3aTyxaHue mo aMmruiuryne coctaButT nopsaaka 1 nb (1,0655 nb). Ecau sxe BMecTo
ycnoBus (2.3) BEIOpaTh 4aCTOTY rapMOHHYECKOTO CUTHAIa Kak 0 >7/tper, TO BBIXOHON CHUTHAI H3-
3a BBIX0/1a 32 M0JIOCY MPOITYCKaHUs 00beKTa OyAeT CHIIBHO MCKAXKEH, YTO MOBIUSAET HA PE3Y/IbTaThl
UIEHTU(UKAITUH.

Ilepexon ot nepenarounoil pynkuuu (2.2) k nepeaarouHoi GyHkuu (2.1) BO3MOXKEH ABY-
Msl clioco0amu, OTIMYAIOIIUMUCS MEXAy co00l MmpoLeaypamMu ONpeaeseHus 3amnas3ablBaHus mno ¢ga-
3e Y ¥ BEJIMYUHBI aMIUTUTY 16 Ay curaana Y(t) mocie OKOHYaHHs IePEeX0IHOro mpolecca.

2.3. BBOoO aHaIOTOBBIX CUTHAJIOB

B TexHuueckux TpeOOBaHMIX Ha MPOLEAYPY BBOJA AHAIOTOBBIX CUTHAJIOB JIOJDKHBI OBITH
yKa3aHbl METOJ OIIPOCa AATYMKOB U MEPUOJINYHOCTh PadOTHI OAMPOrPaMMBbl BBOJIA ITUX CUTHAJIOB.
Cy1iecTBYIOT TpU METOJIA OIIPOCa:

1) OAHOTOYEYHBIN: CUUTHIBACTCS OJMH CHTHal, 00pabaThiBaeTCsi B COOTBETCTBUU C MPHUHS-
THIMH aJITOPUTMAaMH, 3aTEM CUUTHIBAECTCS BTOPOI CUTHAM U T. [I.;

2) METOJ TOCJIeIOBATEIbHON TaOIUIIBI: CYUTHIBACTCS OOJBINOE KOJWYECTBO CHUTHAJIOB IIO
MOCJIEIOBATENIbHBIM ajJjpecaM KOMMYTaTopa, MOCJe Yero CUTHajlbl 00pabaThIBalOTCS MO COOTBET-
CTBYIOIIUM 3THM aJipecam ajJropuTMaM;

3) MeToJ MpOHU3BOJBHON TAaONHUIBL, TIPU KOTOPOM aJpeca pacloiaraloTcs MPOU3BOJIBHO C
00paboTKOi1 IO aNTOPUTMY, COOTBETCTBYIOIIEMY BEIOpAHHOMY aJIpecy.

[leproM4YHOCTH BBI30Ba MOJIIPOTPAMMbI BBOJA aHAJIIOTOBBIX CUTHAJIOB TAK)KE€ MOXET OBITh
peain30BaHa HECKOJIBKUMHU CIIOCO0aMHU:

1) no 3anpocy uH(pOpPMAaILIUU OT IPYTOH MPOrpaMMmBl;

2) yepes (puKkCHUpOBaHHBIE HHTEPBAJIBI BpEMEHH, 3a/1aBaeMble TaliMepOM;

3) npu 3anycke ANYC, nocie KOTOpOro peanu3yercs HENPEPhIBHBIM LKKII ONpoca JaT4H-
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KOB, [IPUYEM 32 OIIPOCOM MOCIEIHETO CIEAYET OMPOC NEPBOTO.

[IpumeM mocnenoBaTenbHBIA BBOA MHGOPMAIIMH, T. €. IO METOYy MOCIIeI0BATEILHON Ta0-
JIMIBI. EJIOK cxXeMma HO,Z[HpOI‘paMMBI BBOJa aHAJIOTOBBIX CUTHAJIOB I10 3TOMy MCTOI[y HpGI[CTaBJIeHa
Ha pucyHke 2.1, oTkyaa cieayet, uyto 3anmyck ALl BBITIOJHSETCS TOJIBKO IMOCIE TOJYyYCHHs TIPH-
3HaKa YCTAHOBKM KOMMYTAaTOpa B 3aJIaHHOE COCTOSIHUE, a CYUThIBaHUE Kojia ¢ Bbixoga ALl — mo-
CJIe TIOJyYeHHUs MpU3HaKa 00 OKOHYaHUHU MTPeoOpa3oOBaHMS.

\

Howmep
Aaryuka i=|

\ |
OrtnpasiTs CHrHAN Ha

obpabotky

Moandukauns HoMepa
aaTiuka =i+l

Koueu cnucka
JaTYHKOB

Koweu ycranoski
Homepa k

Ycranosurs Ky,

Koneu ycranosku
xopuumenta Ky,

anmyctirs AL

Puc. 2.1.
Ecnm Bpems nmepeximroueHus KommyTaropa u BpeMs npeodpazoBanus B AL cymecTBeHHBI,
TO C LUEJIbI0 PAlMOHAIBHOIO HUCHOJIB30BAHUS MAIIMHHOIO BPEMEHHU PEKOMEHAYETCS PEXUM MYJIb-
TUIIPOrPaMMHUPOBAHMUSL, IPU KOTOPOM BO3MO’KHA MapasuieabHas paboTa HECKOIbKUX MporpamMm Oa-
rojapsi 00paboOTKe CUTHAJIOB IMpephIBaHUI «3aKOHUYEHA YCTaHOBKA KOMMYTAaTOpa» M «3aKOHYEHO
npeobpazoBanue ALID».

2.4. AnropuTMbl IEPBUYHON 00paOOTKH aHaI0roBOM MHGOpMaIUU

CTpyKTypa JIOKaJIbHOI CHCTeMBI yrpaBiieHus (puc. 2.2) npu HudpOBOii peaan3anuy yrpas-
JISIFOIETO YCTPOMCTBA MOXeET OBbITh Mpe/CTaBlieHa Tak, Kak MOoKa3aHo Ha pucyHke 2.4. JICY win
CHCTEMa aBTOMaTHYECKOTO YIIPABJICHUS COCTOUT M3 MUGPOBOTo yrpasistomero ycrpoicrsa (ILIYYVY)
B BUJIe MUKPOKOHTpOJIJIepa, UCTIONHUTEIbHOro O65oka b, oO6bekra yrnpasnenus OY u qatTyuka Bbl-
xoaHoil BenuuuHbl [IBB. Moayne BBoga MBB nMeeT B cBO€i CTpYKType HOpMaIM3aTop IJIsl Ipe-
00pa3oBaHUs MPH HEOOXOJMMOCTH TOKOBOTO CUTHAaja B HANpsHKEHUE, YCUIMTENb, amrapaTHBIA
¢bunsTp HU3KHX yactoT, ALIL.
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Puc. 2.2

AnroputMm ympasieHus 3anporpamMmmupoBal B AJIY MukpokoHtposuiepa. B kauectse mony-
a5 BeiBojla MBBIB MokeT ucrnonb3oBatbess LAl miam mmmpoTHO-UMITYJIBCHBIA TPEeoOpa3oBaTelb
(LLIMIT), BpeMSUMITYJIbCHBIA KO KOTOPOTO MOCTYMAeT B MCMOMHUTENbHBIN 010k Wb, yepe3 koto-
pBIi ympaBistomuid curaan nocrynaeT Ha OY. Curnan riaaBHON oOpaTHOM CBSI3M OT JaTYMKA BbI-
xonHou BennunHbl (JIBB) uepe3 moayns BBoja (MBB) nampasisiercss B AJIY MUKpOKOHTpoIuiepa,
CpPaBHHMBAETCS C KOJIOM 3aJ]aHus J, MOCJIE€ Yero B COOTBETCTBUU C 3alpOrpaMMHUPOBAHHBIM aJITOPUT-
MOM B ()yHKIIMU OT CHTHAaJIa pacCOrIacOBaHMs BbIpa0aThIBAaeTCs KO yIpaBiieHus U.

[Tockonbky koHTYpbl CAY pabortatoT 6e3 ydacTus 4eloBeKa, a JaTYUMKU MOTYT UMETh CTa-
TUYECKUE OUIMOKM, HETMHEMHbIE XapaKTEPUCTUKU WJIM 3aIIyMJICHHBIN BBIXOJIHOM CHUTHAI, NEpej
pacueToM Koja ympaBlieHUs HHQPOpPMAIMIO, MOCTYMAIOUIYI0 OT JaTYUKOB OOBEKTa YIpPaBIICHUS,
CJIEZIyeT MPOBEPHUTH Ha JOCTOBEPHOCTh U MPU HEOOXOJMMOCTH CTIaIUTh — OCIAOUThH MOMEXHU H3-
MEpEHHUS.

[Ipu m3MepeHun TEXHOJIOTUYECKUX MEePEeMEHHBIX WH(pOpMAalus OT AATYMKOB IOCTYMAET B
anmnaparypy BBOJa/BeIBOJIa B BUae YHUUIMpoBaHHBIX curHaioB (0—-10 B, 4-20 MA), curaanos ot
TEpPMOTIap, TEPMOMETPOB COINPOTHBICHUS. Cle0BaTENbHO, peAbHBIM (U3WYECKUM BEIHMYMHAM
COOTBETCTBYIOT HaIpsUKEHHE, CUila TOKa. B Momynsax BBojaa (puc. 2.2) 3Tu CUTHAJIBI TPeoOpaszyroTcs
B JIBOMYHBIE KOJIbI C YUCIIOM pa3paaoB oT 8 10 16. UtoOwl nons3oBatenu (JIIIP, qucnerueps, one-
paTopbl) MOTJIM MPOBECTH aHAIM3 IMOJydaeMoil nHdopmanuu, HeoOXOaUMO MpeoOpa3oBaTh KOJIbI
AIIIT B MacmTab peaabHBIX GU3NYSCKUX BEITUIWH: MM, T/4, aTa, C U T. 1.

JI1st mostydeHusl KOPPEKTHBIX 3HAUEHUI Pe3yJIbTaTOB OMPOCA aHAJIOTOBBIX JATYMKOB MPUMeE-
HSIOT TaKHe aJrOpUTMBI IEPBUUHON 00pabOTKH, KaK HOpMau3alus, IepecyeT B TEXHUYECKUE e/1H-
HUIIBI, IPOBEPKA Ha JOCTOBEPHOCTD, CIIIAKUBAHUE, IIPOBEPKA HA TEXHOJIOTMYECKHUE MPAHUIIBI.

IIpoBepka Ha nocToBepHOCTh. braronaps ee BHINOJHEHUIO OOHAPYKUBAIOTCSA U yCTpaHs-
IOTCSI UMITYJIbCHBIE TIOMEXH, BBIBIISIETCS OOPBIB HJIM KOPOTKOE 3aMbIKaHUE B KaHaJe CBSI3U U (Qop-
MHUpPYETCsl COOOIIEHNE O HApYUIEHUSIX ONepaTopy TEXHOJOory. B 3aBHCHMMOCTH OT TOro, MEHSETCs
JM TEXHOJIOrMYyecKasi IepeMEeHHasi BO BPEMEHH WJIM OCTaeTCsl IOCTOSSHHON, TpeOOBaHUs IO MTPOBeEp-
Ke OyayT OTIMYaThCs.

Hyy

2.5. Ilepecuer B TexHHUYecKre eAUMHULIBIL. [IpoBepka Ha TEXHOJIOTMYECKHUE TPAHUIIbI

ITepecyer B TeXHHYECKHE eIMHHIBI. J[Jis omeparopa-TeXHOJIOTa BAKHO 3HATH peabHbIC
3HAUCHUS TEXHOJIOTMYCCKHX MEPEMEHHBIX M PE3yJIbTaThl CPABHEHHUS UX C JOMYCTUMBIMU TEXHOJO-
TMYECKHUMH TPaHUIIAMH. AJITOPUTM TIepecdeTa KOJOB B 3HAUYCHHS PEaTbHBIX TEXHOJIOTHUCCKUAX BE-
JIMYMH 3aBUCUT OT THUIA AaT4yuka. J[JIs JaTYMKOB C JTMHEHHBIMH IIKAAMH, KaK, HAIPpUMep, AaTdH-
KOB YPOBHSI, JaBJICHUs, (GOPMyJIa BBIYKMCIICHHUS PEaSbHBIX 3HAYCHUN M3MEPSCMBIX BEIUYHUH HMEET
Buj (puc. 2.3a)

Xik

Ximin
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IIpoBepka Ha TeXHOJOTHYeCKHE TPAHUIBI. JTa MPOBEPKA SBIISETCS OJHUM U3 OCHOBHBIX
anemeHToB KoHTpousst Xoma TII (puc. 2.4). KoHTpOas MPOU3BOIUTCS MyTeM CPaBHEHUS TEKYIIETO
3HAYEHHsI TEXHOJIOTHYECKOM MepeMeHHOoM XIK ¢ 3agaHHbIMH 3HaYeHUsIMH BepxHel XBi u HumkHei
XHi rpanun. [Tpu HapyIieHHH 3THX FPaHUI] IporpaMMa BbIJaeT pu3HaK HapyuieHus [iK = 1, ¢puk-
CHpYeT BpeMsi HapyICHHs, COOOIIAET ONepaTopy TEXHOJOrY O HApYLICHUU U MOCHUIACT BCE JIaH-
HBIC B APXHUB.

Xia

A E
YF‘]\A_— 1

2 AW

Puc. 2.4.

YroObl peynpeuTh MOBTOPHBIC MEPEKIFOUeHUs ipu3HaKa [k, korjga 3Ha4YeHUue TeXHOJIO0-
TMYECKOM TepeMEHHOM KoJeOneTcss BOJIM3KM OJHOW M3 TPAaHUIl, BBOAMUTCS I0JIOCA TMCTepe3uca ol,
paBHasi, Haipumep, 5% OT Juana3oHa U3MEHEHUS 3TOU MEPEMEHHOM.

2.6. BBox u nepBu4Has 00pabOTKa AUCKPETHBIX CUTHAJIOB

W3BecTHBI TpU BUJa TUCKPETHBIX curHaios [10].

1. /IByXIIO3ULIMOHHBIE — CUTHAJIBI, KOTOPBIE OTPaXalOT MOJI0KEHNE KOHTAKTOB IEPEKIIIoYa-
tenst. OHM chayXaT A MONy4eHHs MHPoOpMaluu 00 arperatax M MEXaHU3Max IO MNPUHIUILY
«BKJIFOYEHO — BBIKJIFOUYEHO». DTU CUTHAJIBI MCIIONB3YIOTCS JUIS MEPEKIIIOUCHHS PEKUMOB pabOThI
000py/10BaHus, a TAKXKe I KOHTPOJIS CXEM peIeHON 3alUThI.

2. annuaTuBHBIE — CHUTHAJIBl OT JAaTYMKOB, BBI3BIBAIOLIME IMpEpbIBaHUE Iporpammsel. OT
JBYXIO3UIIMOHHBIX CUTHAJIOB OHM OTJIMYAIOTCS BPEMEHHOW XapaKTEPUCTUKON: KPYTOW IepeaHui
GpoHT, Manas JUIMTENbHOCTh U HEOOXOAMMOCTb OBICTPOI peaklMu Ha CUTHall TaKoro JaT4hKa.
MHAnmMaTUBHBIE CUTHAJIBI JOJDKHBI IOCTYIIATh B KOHTPOJIIEP NPEPhIBAHUM.

3. UMCIOMMIYJIbCHBIE — CHUTHAJIBI OT CUETYMKOB DJIEKTPOIHEPTHHU, OT J03aTOPOB pa3iny-
HBIX MAaTE€pUaJIOB, OT HUHTETPATOPOB PACXOJOMEPOB.

Kaxnoe n3mMeHeHne JUCKPETHOr0 CUTHaA JIOJKHO OBITh NEpeaHo A JalbHeimei oopa-
6otku B MK. JluckpeTHbIli CUTHAJ, XapaKTepU3YIOIIUNA COCTOSTHUE MO3ULHUOHHOIO 00BEKTa KOH-
TpOJIA, OTpakaeT JHOO0 MOJO0XKEHHWE KOHTAKTOB IEpeKItoyaress, MO0 ypoBeHb HampspkeHus. B
MIEPBOM cllydae JUIsl TpeoOpa3oBaHUs MOJ0KEHUSI KOHTAKTOB MEPEKIII0YaTesisi B ypOBEHb HaIpshke-
HUS C Lenblo nepeaaun ux cocrossHus B MK nocienoBarenbHO ¢ KOHTaKTaMM BKJIFOYAETCS UCTOY-
HUK HaNpsOKeHHUs] M PEe3UCTOp OorpaHuyeHus Toka. YToObl MpesoTBpaTUTh Pa3pbIB B ILIENH, Mapa-
JIEJIBHO KOHTAKTaM JlaT4MKa MOJKIYAETCs €I1e OAWH JIONOJIHUTENbHBIA pe3uctop. Curnan nosu-
LIIOHHOTO JAaTYMKa MOCTYMAEeT B IOPOrOBOE YCTPONCTBO, NAPAMETPHI BBIXOJHOTO CUTHAJIA KOTOPOTO
JIOJKHBI COOTBETCTBOBATH JiornyeckuM curHanam MK. [l ¢punbTpanun nomex B JIMHUM CBSI3U U
UCKJTIOUEHHS «Jpebe3ray MeXaHMYeCKMX KOHTaKTOB Ha BXOJE€ IMOPOTOBOM CXEMbl CTaBHUTCA
RC ¢unbetp ¢ nocrosiHHO#M Bpemenu 7¢ = 2—3 mc. Kaxaplif [ByXIO3UIIMOHHBIM CUTHANT U3MEHSET
COCTOSTHUE OJHOTr0 OuTa quckpeTHoro Bxoaa MK.

C6op uH(popMaIM O COCTOSIHUM AMCKPETHBIX JATYMKOB OCYIIECTBIISETCS NEPUOTUUYECKUM
OIPOCOM MOpTa BBOJA JUCKPETHBIX CUTHAJIOB, JJI YEro B KOMaHJE Ompoca JTOJIKEH ObITh yKa3zaH
azipec 3Toro nopta. i BEISICHEHUS! COCTOSIHUSL OMTa, CBA3aHHOTO ¢ KOHKPETHBIM JaTYUKOM, OOBIY-
HO HCHOJb3YIOTCS KOMAH[bl JOIMYECKOIO0 YMHOXKEHHUS WJIM CIIBUT'a MCKOMOIO OHMTa B 3HAKOBBIH
paspsiz cioBa.

Wudpopmanus 0 TEKyleM COCTOSHUM JUCKPETHOrO 2-NO3MLIMOHHOTO JaT4yuKa OOBIYHO
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npeaHadHaucHa I OGCCHC‘{CHI/IH PA3INYHBIX JIOTHUYCCKUX yCJIOBI/Iﬁ B aJIr'OpUTMax KOHTPOJIA U
yIpaBJICHUS, A1 OTOOpaKEHUs Ha dKpaHe JUCIIes HH()OpMAIUU O COCTOSIHUM arperaroB U Mexa-
HU3MOB. THIIOBBIC onepanuun O6p2160TKI/I 2 MO3UIMOHHBIX CHUTHAJIOB 3aKIIFOYAIOTCA B IMOJTYYCHHUU
NPU3HAKOB MMEPEKITFOUCHUS TEXHOJIOTHIECKUX arperaTtoB U UX PeKUMOB, BHIYMCICHHN BPEMEHH pa-
00Tl 000PYJIOBAaHUS B PA3IMUYHBIX PEKHUMAX WM €ro MPOCTOs, pacyere KOAPPHUIMEHTOB UCIOIb-
30BaHUs 000PYI0BAHMS.

K AUCKPCTHBIM CUTHAJIAM, KaK YK€ 6BIJIO CKa3aHO, OTHOCATCA MHUIIMATUBHBIC CUI'HAJIbI, BbI-
3bIBAIOIINE MTPepbIBaHue padoueii mporpammbl MK 1 mepexos Kk mporpamme, 00CITyKUBAOIICH 3TO
IMPpEpbIBAHUC. yCTpOﬁCTBO BBOJAa MHUIIMATUBHBIX CUTHAJIOB UMECT 6JIOK KOHTPOJII UBMCHCHUSA CO-
CTOSIHHSI BXOJHBIX CHTHAJIOB, KOTOPBIA BBIAAET CHUTHAJ TOTOBHOCTH IMPH TOSBJICHUM Mepernana B
Jr000M paspsizic BXOAHOTO peructpa u3 «1» B «0» uiau Hao00poT. Koraa 3ToT curHai mocrymnaeT B
KOHTPOJUIEP IMPEPhIBAHMUS, aHATH3UPYETCsS MPUYMHA MPEPHIBAHUS M 3aIllyCKAeTCs MpOorpamMma ero
00paboTKu.

C MOMOIIBIO YUCIOUMITYJILCHBIX TATYMKOB BBOAMTCS MH(POPMAIHS OT CYETUYMKOB IJIEKTPO-
JHEPruu, UHTETPATOPOB-PACXOJAOMEPOB, 103aTOPOB APYIrUX HMCTOYHHMKOB UMITYJILCHBIX CHUTHAJIOB.
VCTpoitcTBO BBOIA YMCIIOUMITYIILCHBIX CHTHAJIOB — 3TO IBOMYHBINA CUECTUHK, COAECPKMUMOE KOTOPO-
T'O IPOYUTHIBACTCA ICPUOJUYCCKHA C MMOCTOSIHHOM 4acTOTOM 100 1Mo MMPEPLIBAHUIO OT CUTHAJIA «I1€-
PETIOSTHEHUEY, KOTOPBIN BhIPA0ATHIBACTCS MPH 3aMIOJHEHUH ONPEICICHHON YaCTH CYCTUHKA.

3. JIoka/IbHBIE CHCTeMbI YIIPABJIEHUS TEXHOJOITMYeCKUMH MPOLeccCaMH
3.1. CTpykTypa JIOKaIbHONH CUCTEMBI YIIPaBJICHHUS

Ha pucynke 3.1 npeacraBieHa 3aMKHYyTasl JIOKaJIbHasi CUCTEMa HUYKHETO YPOBHSI MEpapXHu-
YECKOM CTPYKTYpPHI YIPABJICHHS MPOU3BOACTBOM. Ha 3TOM prCyHKe BBEJEHBI CIeAYIOIIHe 0003Ha-
yenust: b — ucnonnurensHsiii 610k, PO — perynupytomuit opran, I — naTt4yuk yrpasisieMon
nepemeHHoi, OY — o00BeKT ynpaieHus, YY — ympasisioiiee yCTpOMCTBO, BbhIpabaThIBaIOIIEe
CUTHAJ YIIPABJICHUS B COOTBETCTBUU C 33JaHHBIM HIIM BEIOPAHHBIM aJITOPUTMOM.

Ub PO |—»{ OV = ]l

vy HIran Jarywxa

Ynparasioumi T
HIIC

CHrHan

Puc. 3.1

OOBeKT ynpaBleHUsI MOKET ObITh TEXHUYECKUM arperatom, HarpuMmep CTaHOK, poOOT H T.
1., WUIA TEXHOJIOTHYECKUM TPOIIECCOM — TMPOIIECC HarpeBa, abcopOIuu, peKTU(UKAIIIHN U T. II.

Kak 6b110 oT™MedeHo B pasaene 2, mHorue TII omuchIBalOTCS MepelaTOYHBIMU (PYHKIIMSIMH
BUJIA!

K,

Woy () =771
oy

ey (3.1)

[Tapametprl nepegarounoit Gynkuuu (3.1), Takue kak koddduumeHT nepenayn oObEKTa
ynpasieHus: Koy, MoCTOssHHas BpeMEHU 10y M BEIMYMHA TPAHCIOPTHOTO 3ama3fibIBaHHs Oy, B
OOJIBIIMHCTBE CIIY4aeB OIMpPENESIOTCS U3BECTHBIMM METOJaMU MICHTHU(PUKAIIMN Ha OCHOBE JKCIIe-
PUMEHTAJIBHBIX JaHHBIX. VcnoaaurensHbM OnokoM Wb, peanusyronM curHan ymnpaBieHHs, MO-
XKeT OBITh CepBONPHUBOJ s mepemenieHns PO — 3acioHKu, BEHTWIIA, KJanaHa WM JAPYroro uc-
MOJIHUTEIIBHOTO MEXaHMU3Ma C LIEJbI0 MM0JAaYu HEOOXOIUMOIO ChIpbs, BEIeCTBA, HAPUMEP B KOH-
BEPTEPHOIl BBIIIABKE CTaJH, JTUOO pejie, KOHTAKTOPHI IS MOJAKIIOUYEHHUS JIEKTPHUECKOTO TOKA B
HarpeBartelie TPEHaXXEPHOro CTEH/1a U T. II.

[TepenaTounyro ¢pyHkiuio b MOXHO onucaTh HHEPIIMOHHBIM 3BEHOM IEPBOTO MOPSIKA:

18



K.

T.s+1°
JlJis u3MepeHusl ypaBIsieMoi IEPEeMEHHON HCIONB3YIOT JATYUKH, COCTOSIIUE U3 YyBCTBH-

TEIBLHOTO (M3MEPUTEILHOTO) 2JIEMEHTA M MPeoOpa3oBaTeisi U3MEPSAEMON BEJIMYUHBI B TOK, HaIpsi-
JKEHHUE U T. . B OTHENBHBIX CIIydasx, HAapUMep MPHU MOTPYKCHUH B arpEeCCUBHBIC CPEIbI, JATYUKU
APMUPYIOT 3alIMTHON 00OJOYKOM, YTO CKa3bIBAETCS HA WX WHEPIMOHHOCTH. [loaTomMy, mommmo
YKa3aHHBIX TepeaTOYHBIX (DYHKIMN, B ITUX ClIydasx HEOOXOJWMO YUUTHIBATh U MEPEAATOYHYIO
(GYHKIHIO TaTYrKa PEryJIupyeMOn BEIMYUHBI B BUJIE

KﬂaT
TharS+1°

W.e(8)= (3.2)

Wna'r(s) = (3.3)

Ecnu Bemonnsercs HepaBeHCTBO 7nat, 7Tud 70y, TO MOYKHO HMCIIOJIb30BAaTh SKBUBAJIEHTHOE
MHEPLHOHHOE 3BEHO C NOCTOAHHOM BpemMeHnu T = Tnat + Tu6. Ilpu 3ToMm nepenarounast GpyHKUus
Pa30MKHYTOTO KOHTYpa CUCTeMBI perynupoBanus (puc. 3.1) Oyner uMets BUI

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

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

i ¢ yuetom (2.1):
- Ku
(Toys +1)(T,s+1)(Ts+1)¥

W (s) = W,y (5) (3.406)
npu Ko = Koy Kub Knar, T <oy < Toy wmu oy < T < Toy.

Bun nepenarounoii dpyukiun Wyy(s) B (3.4) onpeaensieTcst aifOPUTMOM pabOThI yIIpaBis-
rouero yerpoiictea YVY. Co BpeMeHHbIE TPOU3BOJICTBEHHBIE CUCTEMBI IIMPOKO HCIOJIB3YIOT MPO-
IPaMMHbBIE METOJIbl YIPABICHUS TEXHUUYECKUMHU OOBEKTAMM M TEXHOJOTMYECKUMH IPOLECCaMU C
IIPUMEHEHNEM Pa3BUTOM ceTh KOHTposiepoB U IIK. B wacTHOCTH, B cHCTEMax JIOKAJIBHOM aBTOMa-
TUKU NPUMEHEHHE KOHTPOJUIEPOB AJS Liesiel CTaOWIM3aluu J1aeT BO3MOXKHOCTb MCIOJIb30BaHUS
AITOPUTMOB YIIPABJIEHUS PA3IUYHON CIOKHOCTH.

3.2. Anroputmsbl HOpMUPOBAHUS YIIPABIISIONINX BO3ICUCTBUI

IIpu mpoektupoBanun JICY Haumbonblliee pacnpoCTpaHEHUE CPEAM JIMHEHHBIX 3aKOHOB
yIpaBJIEHUS MOJYYMUIM IPONOPLMOHANIBHO HHTerpaibHo-auddepenumansusie (ITMJ):

u(t) = Kper | (t) + - [e(8)dt + T, de(?) (3.5a)

Ty § dt |

rne Kper, Tu, Tn — napamerpsl HacTpoiiku. Hy’KHO OTMETUTh, YTO U3BECTHBIE METOJIbI UX
onpenenenus [11], [12], Bo-miepBbIX, TPOMO3JIKH, BO BTOPBIX, CUCTEMBI, UCTIOJIB3YIOIINE MOITYICH-
HbI€ 3TUMH METOJaMM MapaMeTpbl HAaCTPOMKH, 00Ja/aloT CYIIECTBEHHBIM IE€peperyiupoBaHUEM,
YTO OTPUIATENIFHO CKa3bIBA€TCS Ha SKOHOMHUYECKHUX MoKa3zaTensx. Kpome Toro, ykazaHHble UCTOY-
HUKU HE COJIepXKaT PEeKOMEHAALUH MO pacyery MapaMeTpoB HACTPOMKU AJsi OOBEKTOB C TpaHC-
nopTHbIM 3anasasiBanueM (3.1). [lonw3ysice kpurepuem HaiikBucTa u »enaeMbIM 3amacoMm 1o ¢asze
[lcp, MOKHO HPEUIOKUTH CIEAYIOIIUN aIrOpPUTM OIPENEICHHs] NapaMeTpPOB HACTPOWKHM 3aKOHA
yrpasieHus (3.5a) o 4aCTOTHBIM XapaKTEPUCTUKAM PA30MKHYTON CHCTEMBI.

1. 3anucaTh nepenaTouHyto QYHKIUIO yrpasisitomero yerpoiicrsa Wyy(s) = u(s)/e(s).

2. 3amenuB B WYyY(S) S Ha |, 3amucarh BbIpakeHue s Ga30oBoi xapakTepucTuku () paso-
MKHYTOH CUCTEMBI C TiepeiaTouHoi (yHKIer B Buae (3.4a).

3. [IpupaBHATH MOJIyUEHHOE BBHIPAKEHHUE K JKETTaeMOMY 3ariacy o ¢aze Ha yacToTe cpesa

O(0cp) = Yep

u, pemiuB B MatLab monmyuyeHHOE ypaBHEHHUE, ONPEACIUTh 3HAYCHUE CP, MOJI0XKUB MPEIBa-
PUTEIIBHO Ha OCHOBE MeToAa KoMmneHcauut Tu = Toy, Tn = 0,330y.

4. IloncraBuB HalJIECHHOE 3HAYCHHUE CP B BBIPAXKEHHE JJIST MOIYJS KOMIUIEKCHOTO K03(du-
[IMCHTA Mepenadn pa3oMKHyToi cucteMsl A(cp) = |W(S)S = jcp| u mpupaBHSB ero K 1, onpeaeauTsb
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ko3 duumeHT Hactpoiiku Kper.

5. 3agaBasich pa3IMYHBIMU 3HAYCHHMSIMH 3araca yCTOWYMBOCTH 10 (ha3e ycp, MOKHO H3Me-
HATh KaueCTBO MEPEXOJHOTO MPOIIecca, MOCKOIbKY B COOTBETCTBUU C II. 4 OyJeT U3MEHAThCS KO-
s durment Hactporiku Kper.

Kak nokazano Huxe B npumepe 3.1, cucrema ¢ napaMeTrpamMu HacTPOMKH, BBIYMCICHHBIMU
[0 MPEAJIOKEHHOMY YaCTOTHOMY METOAY, SIBJSETCS poOacTHO YCTOWYMBOM MpU M3MEHEHUU Mapa-
METpOB 00BEKTA IO KpaliHeit mepe B npezaenax +20% oT uX 3aJaHHbIX 3HAYCHUH.

PaccmoTpuM npeasioskeHHbIN YacTOTHBIA METOJ pacyeTa MmapamMeTpoB PErysIsiTOPOB Ha KOH-
KPETHOM IPUMEPE.

VYuuteiBas, 4To nepeaarouHas (QyHKIUS Pa3OMKHYTOTO KOHTypa IMpPEJCTaBICHHON Ha pu-
cynke 3.1 cuctemsl ¢ yuetom (3.4a) u nepenatounHoit GpyHKIMK 3aKkoHa yrpasiaeHus (3.5a)

1

Wyy (s)= err - +ﬁ

+T,5) (3.56)

HMEET BU

KIMKC,(i"ﬂ‘l"ns2 +T,5+1) —stoy

Wis)= T,s(T,,s+1)(Is+1) ¢

(3.6)

3aIUIIEM BBIPXKEHUS U aMIUTUTYAHO 4YacTOTHOU A() U (pa304acTOTHOM () XapaKTEPUCTHUK:

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

T,o(T30? +1)(TPo? +1)
o(o)=- %— O Toy — arctg(o -T:)Y)— arctg(o- Tp) +
+arctgi_ (3.8)
(17 THT;[E)

Ucnone3ys Beipaxenus (3.7) u (3.8), peminM nocraBineHHyto 3anady. [lonaras Ha ocHOBe
METO0/1a KOMIIEHCAIIUU TTOCTOSIHHBIE BPEMEHHU PETYIISTOpa

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

3anuieM BelpaxkeHue (3.8) B Buae

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

T o (3.10)
—arctg(w,, -T,)+arctg———~—P _ _—_n4vy,
g P “) g(l_ToyToymgp) ! P
WIN
—arctg(o., - T,y ) —arctg(o., - T,) +
(3.11a)

T,y Ocp _.=
a- Toyroyeﬂ 2

cp

+arctg +¥ep tOcp T

oy *

Bripaxkenue (3.11a) MOXHO yIpOCTHTH, BOCHIOIB30BaBLINCH (POPMYJIION:

arctgx —arctgy = arctg% npu xy >—1.

B pesynbraTe moay4yuM clieAyroliee HETMHEWHOE YpaBHEHUE OTHOCHTEIBHO YacTOThI cpe3a
cp:

- . 3 2, . T T .T2
arctg mcp IL Jr‘Locp(Tny Toy +Tny T:)y TL Tp ny) _
2 2 2 4
1+(T5, — ToyToy )05, + 15570, T, 005,
T

2

(3.116)
T Yep + Wep * Toy-

Haiinem pemenue ypaBaenus (3.116) rpapudeckum criocodom (cm. [punoxenune I1.3), 3a-
JlaBasi 3HaueHUe [ |/cp M MCTHoNb3ys mporpaMMHbIid naker MatLab (puc. 3.2). KoopaunaTta mo ocu
a0CIIMCC TOUKHM TepeceueHus NByX KpuBbIX (1 — s ieBoit yactu ypaBHenus (3.116), 2 — nis ero
MpaBOil YacTH) MO OCH aOCITUCC JIACT 3HAYEHUE YacTOThI Cpe3a Cp, Ha KOTOpo 3amac mo ¢ase [Icp
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paBeH 3alaHHOMY.

3.3 AnroputmMuyeckasi CTpyKTypa JOKaJIbHON CUCTEMBI ¢ TU(PPOBBIM yCTPOHCTBOM
yIpaBJIeHUS

B pesynbraTe aHamu3a MpoLECCOB KOHTPOJSL U YNPaBJIEHUS JUIsl OJJHOMEPHOTO OOBEKTa
MO’KHO NPEJCTABUTH AITOPUTMUUYECKYIO CTPYKTYPY, OTPAXkKAIOLIYIO [10CJIE0BATEIbHOCTD POLIENYP
OT MOMEHTa OIIpoca JaT4YMKa J0 MOMEHTA BbIJIa4M YIPABIIAIOLIEr0 CUTHAJIA HAa CEPBOIIPUBOJ B BH-
1€, TIOKa3aHHOM Ha pUCyHKe 3.22.

Bupaborka
JAAHNS 20N
MIKHCTO YPOBHA
F Mo ] - &
TOPHTME!
DNpsolpecas- nepaianol Bupaborka xona [Mposepka
ve, [paccornacosanns ownbkn €

.[ nidopmarm

I |

| |

| |

| nmes ALUT [ obpaorkn [ OWMEKH [ BeANHIHI KO

| |

| I

I

I |

1| Tipoueaypa |, ) o Butuncaenne

1| annaparwoit |1 (KOA MPHPALLICHIS

: rwry : l YIPARICHIA

1 : Taiimep

I

I I

" lMpoucaypa " Koa ynpamnenus we [DopaHpoBanie Ko,

| G S BT NINORAETCR: YNpaBneHus »

| = My COOTBCTCTBHMN €

= T2 TPHHATHRIM SAKOHOM

Jlarinx :;dwn ALY KO YIPDARICHHN B '

BHIXOIHORM . LIATT, npeobpasonanne 8 1
BETHYNHL Q) 1 : 1

oy 70— "™ e om

avn
__________ Cepuonpusoa _ _ |

Puc. 3.22

Ha sToM pucyHke MOAYynM aJrOpUTMHUYECKON CTPYKTYPhl MOJKIIOYEHBI K TEXHUYECKOU
CTPYKTYypE 3a/IaHHOM YacTH CUCTEMBI, BBIIEIEHHOM JKUPHO M COCTOSIIEH U3 CEpBOMPUBOA (MCIION-
HUTEIbHOTO Mexanu3zMa M, ycunurens momuoctd YM, naruuka yria nosopota JAVYII), perynu-
pytoiero oprana PO u qatunka BeIXOAHOU KoopauHaThI Y(t) o0bekTa yrpasieHus.

ANTOpUTMUYECKAS CTPYKTYpa, MOJIYJIM KOTOPOU MpeIHa3HAYCHBI JIJIsi BBHITOJHEHHS MPOIIe-
Iyp mepBUYHON 00pabOTKM U BRIPAOOTKU KOJA yMpaBieHHs, 0003HaYeHa MONYKHUPHOU JTuHHEH. B
MoayJse BBojga MBB pelatoTcs Takue 3a1aun, Kak CMEIIEHUE YPOBHS CUTHAja IaTYMKa C TOMOIBIO
HOpMaJiM3aTopa B 3aJaHHBIM JUAINa30H M3MEPEHUs, YCTpaHEHHE PaTUONOMEX M MOMEX MPOMBIII-
JICHHOW 4aCTOTHI ¢ MOMOIIbI0 anmapaTHeix RC  ¢unbTpoB. B KOHTpoiepe peann3yroTcs alropuT-
MBI TIEPBUYHOM 00pabOTKH: MpOBEpPKa Ha JOCTOBEPHOCTD, CTIKHBAHWE U T. 1., a TAK)KE OJUH U3
YIIOMSIHYTBIX aJITOPUTMOB yripaBiieHHs. OHOBPEMEHHO NPOBEPAETCS OTKIIOHeHHe | =0 —YCi—1, u
€CII OHO HaxXOJMTCS B JOMYCTHMOW 30HE €II0M, TO KOJ yIpaBieHus Ui He oOHoBiseTcs. Ompoc
JaTYMKa ¥ BbIJada KOJla YIpPaBJIEHHUS BBINOJHSIOTCSA MO MPEPHIBAHUIO OT TaiiMepa C LIaroM Juc-
kpetHoctu T0.
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4.3. JIabopaTopHble padoThI

Buo
3AHAMUA 6 UH-
" Homep ) Obven mepaxmuenyoﬁ,
i paszoena Haumenosanue nadopamopnoii pabomot (ac.) aKkmuenoi,
OoucCyunIUnbL UHHOBAUUOHHOTL
dopmax,
(uac.)
1 2,3. Wnentudukanust o0beKTa YHpaBICHUS — 2 Pa30op KoHKpeTHBIX
Ipolecca Harpesa KaMephl curyanuii (1yac.)
2 1,23 Pa3paboTrka  mpoekTa  JBYXYpPOBHEBOMU 1 Pa300p KOHKpETHBIX
AWNYC Ha 6a3e TpeHa)EPHOTO CTeH A curyanuii (14ac.)
3 1,2, 3. Co3nanue npoekrta ogHoypoBHeBod ANYC 1
Ha Oaze YIIK B SCADA-cucreme TRACE
MODE
4 2,3. Opranuzanus apxXUBUPOBaHUS M OT4YETa 1
TPEBOT. pa3paboTKa MHEMOCXEMBI MPOEKTa
ANYC Ha 6a3e TpeHAXKEPHOTO CTEHA
Hroro 5 2
4.4. IlpakTH4ecKue 3aHATHUS
Buo
3aHAmMUA 8
N Homep Haumenosanue mem ) Obven uumepakmuevuoﬁ,
i pazoena NPAKmMuYecKux 3aHAmuil (wac.) aKkmuenol,
oucyunIunbl UHHOBAUUOHHOUL
¢opmax,
(uac.)
1 1 Coznanme mpoeKkTa CUCTEMbl MOHUTOPHHTA 1 —
2 1,2 IIpocreiimas 06pabOTKa JaHHBIX 1 —
1,23 Omneparopckuii ~ uHTep(eiic: MOHHUTOPHHT, 1 paz00op KOHKPETHBIX
3 yIIpaBlICHUE, PETYIHPOBAHIE curyanuii (24ac.)
4 1,23 Omneparopckuii uHTEepdeiic: HanucaHue MIpo- 1 -
rpamMM, y3Jibl MPOCKTA 1 0a3a KaHAIOB
1,2, 3. Omneparopckuii  UHTepdENC: MOAKIIOUEHHUE 1 -
5 GSM-monema k APM, moaxmouenue PLC
APM, co3ganue 6a3bl kananos PC-based kon-
TposIepa
HTroro 5 2

4.5. KoHTpO/IbHBIC MEPONIPUATHS: KOHTPOJIbHAs padoTa

Pabora nmocBsiiieHa cucteMam yrpaBlieHUs] TEXHOIOTUYECKUM TIPOIECCOM. 3aaHue BKIIOYAET
B ce0s1 CIIenyIonne pa3aeibl:

Baenenue.

Knaccudukanus u Bugst ALY C.
ABTOMaTH3UPOBAaHHAs CUCTEMA YIPABIECHUS TEXHOJIOTUYECKUM IIPOIECCOM.
ABTOMaTH3MPOBAaHHAsl CUCTEMA YIPABIEHUS IIPOU3BOACTBOM.
Tpebosanus k ACY.

3aKIroyeHue.

Crmcok HCIIOJIB3YEMbBIX HCTOYHHUKOB.

Pabota BeIOTHSETCS KaXXJbIM CTYACHTOM MHIAWBUAYAJIbBHO, 1O BapUaHTaM.
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5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIUAIIIMHBI K ®OPMHUPYEMbBIM B HUX
KOMIIETEHHUAM U ONEHKE PE3YJbBTATOB OCBOEHUSA JUCIIUIIJINHBI

Komnemenuuu Komnemenyuu

Kon-60 2 Buo Ouenka
No, naumenosanue yacos TIK-4 | IIK-5 KOMN. Lep, uac YUeOHBIX 3aHAMUTL pe3yemamos
Ppazoenoe OuCUUnIuUHbL

1 2 3 4 5 6 7 8
1 OGmye MpUHIKITBI TOCTPOCHUS U 37 + - 1 37 JIk, 113, JIP, CPC DK3aMeH
¢yukuronuposanus AUYC
2. N3ydyeHne oObeKTa YIpaBICHHUS. 44 - + 1 44 JIk, 113, JIP, CPC DK3aMeH
COop u mepBuuHas oOpaboTKa WH-
dbopmanuu
3. JlokaibHbBle CHCTEMBI YIpaBie- 54 - + 1 54 JIk, 113, JIP, CPC OK3aMeH
HUS TEXHOJIOTHYECKHMH TIpoIecca-
MU
Bcezo uacos 135 37 98 2 67,5
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6. HEPEYEHb VYYEBHO-METOIUYECKOI'O OBECHEYEHHMA JJIs1
CAMOCTOATEJBHOU PABOTbHI OBYYAIOIIIUXCA 11O AUCHUIIINHE

1 IIesiBuenko T. A. ABTroMaTu3upOBaHHBIC HHPOPMALMOHHO-YIPABIISIONIHE CUCTEMBI C
npumeHenneM SCADA- cucremsl Trace Mode: Yuebnoe nocobue. — CII0.: M3naTenscTBO
«Jlanby, 2015. — 336 c.: un. (CPC. 17 - 106 c., 153 - 205 c.)

7. 1IEPEYEHb OCHOBHOM M JIONOJHUTEJIbHOMU JIMTEPATYPBHI,
HEOBXOJINMOMU J1JIs1 OCBOEHUA JUCHUITJINHBI

Buo Konuuecmeo | Obecneuen-
No Haumenosanue uzoanusn 3aAHA~ | 3K3eMNNAPOE 6 HOCMb,
mus oubnuomexe, (3x3./
(VIx, JIP,
113, xp) mT. qeJ1.)
1 2 3 4 5
OcHoBHas iuTeparypa
1. [TesiBuenko T. A. ABTOMaTH3MpPOBAaHHBIC UH-
(bopMaMOHHO-YIIPABJISIFOIINE CUCTEMBI C TTPH-
MenenueM SCADA- cuctemsl Trace Mode:
Yyebnoe nmocodoue. — CII16.: 3narenscTBo Ik, JIP oP 1
«Jlaupy, 2015. — 336 c.: un.
http://e.lanbook.com/book/67468
JlonoJTHUTEIbHAS JIATEpaTypa
2. Tony6aes B.H. ABromarnuszupoBanubie HH)OP-
MAaIMOHHO-YIIPABJISIOIINE CUCTEMbI: METOINYC-
I13 23 1

CKHE yKa3aHUs K BBITIOJHECHUIO IPAKTHYECKUAX
pabot — bparck: U3n-Bo bpl'Y, 2017. — 182 c.

3. PykoBojicTBO mosp3oBaTens Trace mode 6 & T-
Factory softlogic SCADA/HMI MES EAM
HRM HHrerpupoBanHas miatdopma s
YIPaBJICHUS IPOU3BOACTBOM. BBICTpHINL cTApT.
N3nanue BocbMoe (k penusy 6.07), Mocksa, I13 OP 1
2010, AdAstra Research Group, Ltd.
http://ecat.brstu.ru/catalog/Pecypcri%20cBoboan
oro%?20mocryna/PykoBoactBo%20mnons30Barens
%20Trace%20mode%206.2010.pdf

8. HEPEYEHb PECYPCOB MH®OPMALMOHHO - TEJEKOMMYHHKA-
HUOHHOU CETH «MHTEPHET» HEOBXOJAUMBIX IJIsI OCBOEHUA AUCLHU-
HHJINHbBI

1. DnexTpoHHbIit Katamor 6ubmmorexu bpl'Y http://http:// irbis.brstu.ru/ CGl/irbis64r_15/
cgiirbis_64.exe?LNG=&C21COM=F&I121DBN=BOOK&P21DBN=BOOK&S21CNR=&Z211D=

2. Dnexkrponnas oudmuoreka bpI'Y http://ecat.brstu.ru/catalog

3. DneKTpoHHO-0MOIMOTEeYHAs cucTeMa « Y HUBepCUTeTCKast oubimoreka online»
http://biblioclub.ru
4. DnekTpoHHO-0MOIMOTEeYHas cucreMa «M3narenscTBo «Jlanpy http://e.lanbook.com

5. Uudopmanmonnas cucrema "ExrHOE OKHO J0CTyNa K 00pa3oBaTelbHBIM pecypcam”
http://window.edu.ru

6. Hayunas snektponnas 6ubimoreka eLIBRARY.RU http://elibrary.ru

7. YuuBepcuretckas uapopmanrontas cuctema POCCHUS (YUC POCCHA)
https://uisrussia.msu.ru/

8. HanmonanbHas snektponHas oubaroreka HOb http://xn--90ax2c¢.xn--plai/how-to-search
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http://http/
http://ecat.brstu.ru/catalog
https://uisrussia.msu.ru/
http://нэб.рф/how-to-search

0. MeToanyecKue YKazaHus 1J1s1 oﬁyqammnxca 10 OCBOCHHUIO JUCHHUIIJIMHBI

9.1. Metoauyeckue yKa3aHusi Uil O0OyYAKOIIMXCH MO BbIMOJHEHUIO J1A00PATOPHBIX
padoT/mpaKkTHYecKHX padoT

JladopaTopHasi padora Nel
Nnentudukannus o0beKTa ynpapjieHusi — MNpolecca HAarpeBa KaMmephbl

[{enb paboThl: uACHTUPHUKAIUS 00BEKTa — KaMephbl HAarpeBa ¢ LENbI0 MOJyUYeHUsI MO B
BUJIC MEPEeNaTOYHON (YHKIMU C PACCUMTAHHBIMU 3HAYCHUSMHU €€ IapaMeTpoB IO KCIIEPHUMEH-
TaJIbHBIM XapaKTEPUCTUKAM.

3anmanue: B coorBeTcTBHM ¢ Marepuaniom naparpada 7.1.2 cozgare OPC-cepep NLopc s
CBSI3M allllapaTHBIX MOJAYJIEH C KaHAJlaMU y3JIOB IPOEKTa, MPeABAPUTEIbHO HAa HHCTPYMEHTAIbHON
naHenu riaaBHoro okHa NLopc B okHe «CBOMCTBa» CHATH rajouyky Ha KOMaHJie «YTpaBJICHHUE J10-
CTYIIOMY», €CJIM OHA YCTaHOBJIeHAa. B pe3ynbrare BHIIOJHEHHUS B COOTBETCTBUU C MaTepHalIOM Hapa-
rpada 7.1.2 mpoueayp no cozmpanuto OPC-cepBepa momkHBI ObITH pacrio3Hanbl Moy NL-4RTD,
NL-30ML u coznanst Bit-reru Dout0, Doutl, Dout2, o0beanHeHHbBIE B TPYIITY C Ha3BaHUEM, 000-
3HaYeHHBIM IU(paMU WIK aHTIUiCKUMU OykBamu, Harpumep «diskrety. [Tocne ycranoBneHust cBsi-
34 C anmnapaTHBIMU MOAYJISIMH MPUCTYMUTH K BBITOJIHEHHIO TaTbHEHIINX MyHKTOB 331aHHUS.

JlaGoparopHass paOoTa NpPOBOJUTCS B HUHTEPAKTUBHOM BUIE '"pa300p KOHKPETHBIX
cutTyanuit", obydaromuecs IMOJYy4alOT MHIWBUIYyaJbHbIC 3a/laHusl HAa HUICHTHU(PHUKAIUIO O00bEKTa
yIOpaBiIeHUS] U B TEUEHUE 3aHATHUS BBIIOJIHAIOT PaldOTy, MOJb3YSICh Pa3IUYHBIMU HCTOUYHUKAMU
uHpopmanuu.

[TopsAI0K BBINOJIHEHUS:

3amyckaem Trace Mode u co3naem mpoekTt Haxkatuem JIKH mbimm Ha ukoHKy . B mo-
SBMBILIEMCSl OKHE BbIOMpaeM TN npoekta «HacrpauBaemblit»y. B pe3ysnbTaTe BBIIIOJIHEHHOTO J€H-
CTBUS B JIEBOM OKHe HaBuraropa mpoekTa MosiBUTCS JEPEeBO MPOEKTa, COCTOSIIEE U3 CIIOEB U OT-
BeTBIeHUH (puc. 7.7). Jns co3nanus mpoekTa Mo MPUHIMUIY «OT I11a0oHa» HeoOX0IMMO CO3/1aTh
11120JIOHBI 3KPAaHOB, IPOrpaMM U 0a3 JaHHbIX. [Ipu BRIMOTHEHUH HACTOSILETO 33/1aHus OTpedyeTcs
€O3/aTh OJUH IIa0JIOH 3KpaHa JUIsl pa3MeElIeHNs Ha HEM TPEHJa pasrOHHOW KpUBOW U rpadudecko-
ro anemenTa (I'D) Knonka «IIyck». C 3TOl Lenbi0 B JIEBOM OKHE HaBUIAaTOpPa IIPOEKTa BHIICIUTH
neBoit kHonkoi (JIKH) mbiu cnoit: 11IaGia0HbI 5KpaHOB U, OTKpbIBas mpaBoil kHonkoi (ITKH) MbI-
I MEHIO, CO3JaTh KOMIIOHEHT «JKpaH». 3aTeM, oTKkpbiBas «llapamerps» B okHe «CepBuUC) IiaB-
HOM MHCTPYMEHTAJIbHOM MaHeNu, YCTAHOBUTh €0 pa3Mep M MmoAo0paTh TEKCTypy B Buaeoboes. B
npaBoM okHe HaBuraropa mpoekta qBoMHBIM mieadukoMm JIKH MbIm Ha KOMIIOHEHTE «DKpaH» BhI-
3BaTh 3TOT DJIEMEHT HA PEJAKTUPOBAHHUE.

dopma 0TYETHOCTH:
Otuer mo nabopaTtopHOW paboOTe, CKPEIUIEHHBIM THUTYIbHBIM JUCTOM. OTYEeT JOJKEH
coJiepaTh Ha3BaHUE PaOOTHI, 11EJTh, 3aJJaHNE U PE3YJIbTAT BHITIOJIHCHUS 3aJaHUs.

3aaHusl JUIs CaMOCTOSITeNIbHOW PabOTHI:
[Ipenycmorpenst BU3 o6yuatomierocs.

PexoMeHmanmu mo BBIMTOJHEHUIO 3a0aHUI ¥ MOJITOTOBKE K J1a00paTOPHOI padoTe:
O3HAaKOMHUTBCS C TEOPETUYECKHMM MaTepHalioM, MPEJICTaBICHHBIM B PEKOMEHyEeMbIX
UCTOYHUKAX 1.

PexomeH1yeMble HICTOUHUKH
1 TOCT 21.404-85. ABromaTtm3anusi TEXHOJOTHYECKHUX mporieccoB. OO03HaUYCHHS
yCIIOBHBIE TPUOOPOB U CPEACTB aBTOMATH3aIMU B cxemax.- Mockaa, 1985 .- 18 c.

OcHOBHas uTeparypa
1. ITpsBuenko T. A. ABTOMaTU3MpOBaHHBIE HHPOPMALTMOHHO-YIIPABIISIONINE CUCTEMBI C
npumenenneM SCADA- cuctemsl Trace Mode: Yuebnoe nocooue. — CII6.: M3paTenscTBO
«Jlauby, 2015. — 336 c.: un.
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JlomoHUTEIBHAS TUTEPATYpa
1. Tomybaee B.H. ABromMatu3mpoBaHHbICe HWHOHOPMAITMOHHO-YIPABISIONIAE CHUCTEMBI:
METOAMYECKHE YKa3aHUsl K BBINOJHEHHUIO MpakTU4eckux pador — Bbparck: U3a-so bpl'VY, 2017. —
182 c.
2. PykoBojicTBO noss3oBaresist Trace mode 6 & T-Factory softlogic SCADA/HMI MES
EAM HRM HnTerpupoBanHas miaTdopma JijIsl ypaBIeHUs POU3BOJICTBOM. BBICTpHIN cTapT.
W3z nanue BocbMoe (k penusy 6.07), Mocksa, 2010, AdAstra Research Group, Ltd.

KoHTpoJIbHBIE BONPOCHI

1. Kakue Meroawl maeHTH(HUKAIMKA IO Pa3TOHHOM KpPUBOW BaM HW3BeCTHBHI? X Kparkas
xapakrepuctuka. Kakosa pazmepHocTs napamerpoB mojaenu OY?

2. Kakue Moaynu mpOMBIIUICHHONH aBTOMAaTHKU MPUMEHSIOTCA B y4eOHOM J1abopaTopHOM
crenze? KakoBbl MX Ha3HAYEHHUE U XapaKTEPUCTUKU?

3. KakoBa MOIITHOCTH MCNOJIB3yEMOI0 HarpeBaTes?

4. Haznauenue OPC-cepBepa, mpouenypsl ero cosganus. HasHauenuwe mnporpaMMHON
cuctembl NLopc. Kak oTkpsITh ee rinaBHoe okHO? Kak co3garh 00pa3bl yCTPOMCTB, MOAKIIOUEHHBIX
kK COM mnopry? Ha3naueHue KOHCTPYKTOpa MPOCTPAHCTBA HMEH. Pa3HOBHUIHOCTH TErOB H
MPOLIEIYPbl UX CO3AHMUS.

5. OcobeHHOCTH CO3MaHMs TPEH/IA U eT0 XapakTepucTuk. Opranuzanus KHOMKU «[1yck».

6. Kak ocyiecTBuTh aBTONOCTpOCHUE KaHaioB APM?

7. Kak npencraButh kaHaibl «Temmeparypa» u «Ilyck» B BUIE «MCTOYHUK/TIPUEMHHK?

8. Kak BBINOJHUTH MNPUBA3KY TErOB IIPOEKTAa K Teram YCTpPOWCTBa BBOAA-BbIBOJA B
nporpamme NLopc?

JlaGopaTopHas padora Ne 2
Pazpabotka npoekra 1ByxypoBHeBoii ALYC Ha 0a3e TpeHAKEPHOT0 CTEHAA

[lenb pabothl. Pa3pabotate npoekt 2-ypoBHeBoit AUYC. Ilpu 3TOM Ha HMKHEM YpOBHE,
MCIIOJIb3YS] MOAYJIM NMPOMBIIIJIEHHOW aBTOMATHUKH, B YaCTHOCTH Ha 0a3e 3alporpaMMUpOBaHHOTO B
NL-4RTD ITN-perynsTopa, co3/1aTh JIOKAIbHYIO CUCTEMY YIIpaBlIEeHHs TeMIepaTypoil B Kamepe, a
¢ oMot mpeodpazosarens unrepderica NL-232C 6naronapst Nlopc ycranoButs cBsizb ¢ YIIK u
co SCADA-cucremoii Trace Mode. Ha BepxHem ypoBHe, IpeAHa3HAaYeHHOM JUIsl HaOIIOAEHUS 3a
perynupyeMoi (TeMrepaTypoi) U KOHTPOJMPYEMOU (BIAKHOCTHIO) TIEPEMEHHBIMU, HCTIOIB30BaTh
TPEH]I, CO3/1aHHbIN B TabopaTopHOit paboTe Ne 1.

3ajanue

1. ITo mosyueHHOH NpH BBINOJIHEHUH J1abopaTopHoil paboTel Ne 1 mepenaTouHol QyHKIUH
KaMephbl HarpeBa paccuutaTh napametpsl [IN/I-perynsropa, o0ecrieunBaomero cieayomne noka-
3aTely Mpolecca ypaBIeHUs:

a) CTaTUYECKYIO OIUOKY — HYJIEBYIO;

0) mepeperynupoBanre — He 6omee 5%;

B) JUIMTEIHLHOCTh MEPEXOAHOrO0 Ipoliecca He 6osiee 70y — OCHOBHOM MOCTOSIHHOM BpeMEeHH
oVv.

2. IlpoBeputs myreM MozenupoBanus B nakere Simulink cpenst MatLab 3amkHyTOM cucte-
MBIl PEryJIMpOBaHUS TEMIIEpaTypbl oOecledeHHe 3aJaHHBIX IIOKa3zaTeNell KayecTBa mpoliecca
ynpasneHus. [Ipu cyiiecTBeHHON pa3HUIle U3MEHUTH 3amac 1o ¢ase npu pacdyere napaMmerpoB pe-
rynsropa B nakere Editor cpenst MatLab; npu HeGombIIoi pazHuile B mokas3aressiX MOXKHO IMOJ-
CTPOUTH mapamMeTpsl B Mojienu OV, mobuBasich TpeOyeMbIX pe3yIbTaToOB.

3. B co3nannslii B maboparopHoii padore Ne 1 TpeHa 106aBUTH e111e OJHY KPUBYIO Uil KOH-
TPOJIS BIAXKHOCTH;

4. Ilpu nepexoae K TUCKPETHOMY aJIrOPUTMY YIPaBJIEHHUsS B BHJI€ Pa3HOCTHOIO YPaBHEHHUS
BBINOJIHUTh MacIITaOMPOBaHKUE MOTYYEHHBIX 3HaYEHUH MapaMeTpOB HACTPOWKH PErysaTopa ¢ yde-
TOM BBIOpPAHHBIX 3HAYEHMH IlIara JUCKPETHOCTU 1O BpeMeHH t U mepHroaa MCIoyIb3yeMOro MupoT-
HO-UMIYJLCHOTO TIpeoOpazoBarens T (cM. maparpad 7.3.3).

5. OcymecTBUTh BBOJ KoMaHnaMu ¢ kKoHcoau OPC-cepBepa MmosydeHHbIX 3HAUE€HUU mapa-
MeTpoB perynsaropa B Mmoayinb NL-4RTD.
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6. 3amyCTUTh CUCTEMY M COXPAHUTH PE3yJIbTaThl 3KCIIEPUMEHTA, €CJIM OHU COOTBETCTBYIOT
TpeboBaHusAM, chOpMYITHPOBAHHBIM B 3aJlaHUH. B MPOTHBHOM ciTydae MpOBEPHUTH pacyeTsl mapa-
METPOB peryniaropa u cBsa3b kananoB mpoekta B SCADA Trace Mode ¢ teramu OPC-cepsepa. Ile-
PEUTH K BBIITOJHEHUIO TEXHHYECKOTO 3aJaHuUsI.

JlaGoparopHass paboTa NPOBOIUTCS B HUHTEPAKTUBHOM BUIE '"pa30d0p KOHKPETHBIX
cutyanuii", oOydaronecs Mojay4aroT HHIUBUyalIbHbIC 3aJaHUS HAa IPOCKTHPOBAHNE ABYXYPOBHE-
Boil AUYC u B TedeHHEe 3aHATUS BBINOJIHSIIOT pabOTy, MOJB3YSACh PA3IUYHBIMU HCTOYHHUKAMU
uHpOpMaLnH.

[HopsAOK BBINOJHEHUS:

Hcnonb3oBark 3kpaH, co3aanHbiil pu uneHtudukanuu OY (maboparopHas padora Ne 1).
[Ipu xemaHuM MOKHO M3MEHHUTH IIBET dKpaHa, HaxaB [IKH mbimm Ha n3obpaxeHue «kpan#l» B
MIPaBOM BEPXHEM OKHE HaBUTATOpa M BHIOpaB «CBoICTBA 00BEKTa». 3aT€M MOKHO HAa3HAYUTH €My
ums, Hanpumep «OKPAH HABJIIOJIEHUM». C 5Toii 1ie/1bio, BHIOPaB Ha MIaBHON HHCTPYMEHTAb-
HOM IaHeNu IpoekTa KHONKY TekcTa «ABCy», nepersaHyTh €€ Ha 3KpaH U, HaxxaB Ha Hee JIKH MbI-
1M, BbI3BaTh OKHO «CBOMCTBA 00BEKTa», MPU PACKPBITHH KOTOPOTO 3a7aTh JIOObIE I[BETa B CBOM-
ctBax «3anuBKay, «TexcT» n «lIBer Tekcray. 3arem ciegyeT B 00beKT «TpeHma) 100aBUTh KPUBYIO
«BnaxxHOCTb», BBIOJHAS Ty K€ MOCIEI0BAaTEIbHOCTh ACHUCTBUM, YTO U AJid KpuBoil «Temmepary-
pa» B mabopaTtopHoii padore Ne 1. B pesynbrare Tpena OyneT BHITISACTh TaK, Kak MOKa3aHO HA PH-
cyHke 7.24. bykBa «A» B Ha3BaHUU KpuBoil «Temmneparypa A roBOPUT O TOM, UTO HHPOPMAIIHS O
TeMIeparype nojydaercss or aHajoroporo garyvka TCM. [Ipu 3ToM HY)XKHO IPOBEPUTH MPUBSZKY
kpuBoil «Temmneparypa A», kotopast AokHa ObiTh K Tery Vin0. Ecnu npu nnentuduxamun OY
npuBsizka Obuta Kk Sensor(), TO HEOOX0AMMO €€ U3MEHUTh. Takoe N3MeHEeHUue 00yCIIOBIEHO TEM, YTO
Ha Bxone [INJ] perynstopa monynst NL-4RTD crour ALII u temneparypa QojIKHA U3MEPATHCA
AHAJIOTOBBIM JIaTYMKOM. BiaxkHocTh m3Mepsercs mudposeiM qaraukom NL-1HTS, cregoBatensHo,
KpuBas «BrnaxxHocTh» 10JKHA OBITH pUBs3aHa B mporpamme NLopc k Tery Sensor2.

dopma OTYETHOCTH:
Otyer mo nabopaTopHOW pabOTe, CKPEIJICHHBI TUTYJIBHBIM JHCTOM. OTYeT HOKEH
CoJIepKaTh Ha3BaHUE PAOOTHI, 11€TTh, 33JAHUE U PE3YNIbTAT BHITIOJHEHHUS 3a/1aHNUS.

3aiaHusl JUIs CaMOCTOSTeNIbHOW PabOTHI:
[Ipenycmorpenst BU3 obyuatomierocs.

PexoMeHmanmu mo BBIMTOJHEHWIO 3aIaHUI U HOJITOTOBKE K J1a00paTOpHOM padboTe:
O3HAaKOMUTBCS C TEOPETUYECKHMM MaTepHalioM, MPEICTaBICHHBIM B PEKOMEHIYEeMbIX
UCTOYHWKAX 1.

PekoMeHyeMble HCTOUYHUKH
1 TOCT 21.404-85. ABroMaTu3anusi TEXHOJOTHMYECKMX mporeccoB. OO0o3HaueHHS
YCIIOBHBIC TIPHOOPOB U CPECTB aBTOMATU3aINN B cxeMax.- MockBa, 1985 .- 18 c.

OcHOBHas uTeparypa

1. ITesiBuenko T. A. ABTOMaTHU3UPOBaHHBIE HHPOPMAIIHOHHO-YIPABISIONINAE CUCTEMBI C
npumenenneM SCADA- cuctemsl Trace Mode: Yuebnoe nmocodue. — CII6.: M3gaTenscTBO
«Jlauby, 2015. — 336 c.: un.

JlononHuTEeNRHAS IUTEPATYypa

1. Tomybaes B.H. ABromarusupoBaHHblE HWH(GOPMAIMOHHO-YIPABISIONINE CUCTEMBI:
METOJIMYECKHE YKa3aHUs K BBIMOJHEHUIO MpakTUYecKkux padoTt — bparck: Uzn-Bo bpl'y, 2017. —
182 c.

2. PykoBojcTBO mos3oBarest Trace mode 6 & T-Factory softlogic SCADA/HMI MES
EAM HRM HHurerpupoBanHas miaTdopma Ui yrpaBlieHUs IPOU3BOACTBOM. BBICTpBIif cTapT.
W3z nanne BocbMoe (k penusy 6.07), Mocksa, 2010, AdAstra Research Group, Ltd.

KoHTposibHBIE BOTIPOCHI

1. OOBsicHHTE TIepexo1 OT aHasmoroBoro aaroputma [IU]-perynsaropa Kk TUCKpEeTHOMY.
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2. OxapakTepusyiTe Mpoueaypy Co3aHus IKpaHa «OT IMa0I0Ha.

3. Kak mna «APM pucnerdepa» Ha3zHA4dalOTCSd HEOOXOIUMBIC apryMEHTHI, 3a7al0TCA UX
MMeHa, TUII JaHHBIX, 3HAYCHHUSI 10 YMOJTYaHUIO, IPUBS3KH, (iaru?

4. Kakum aprymenram HaszHaudaetcs T IN, a kakum OUT wmu IN\OUT?

5. Kak Ha skpane pasmectuts ['D «Tpena», kak 3anaTh GoH OEIbIM, CETKY YEpPHBIM, KpHU-
BBIM: IIBET, TOJIIIMHY JIMHUWA, HTHTEPBaJIbl BEIBOJUMBIX 3HAYCHHM?

6. Haznauenue mpoTHO-UMITYILCHOTO MoyisiTopa. Kak OyaeT BBIMVISIIETh CUTHAT Ha €ro
BBIXOJI€ ITPU U3BECTHOM KOJI€ yrpaBlieHus u3MeHsmomemcs B auanazone 0 < Umax > Uycr?

7. KakoBbl 0COOCHHOCTH CO3J]aHUSI KOMIIOHEHTOB HCTOYHHUKOB/TIPUEMHUKOB JIJIsl OOMEHa 110
npotokoay OPC?

8. Kak BBITIONHSIOTCS MTPUBS3KH aIMIapaTHBIX CPEJICTB BBOAA/BBIBOJIA K KaHAIaM?

9. YeMm otnuyaroTcst 0003HauUEHUs KaHaja, K KOTOPOMY MPUBS3bIBAETCS Kako MO0 KaHan?
OT KaHaja, ¢ KOTOPOro OCYILECTBIISIETCS MPUBSI3Ka?

10. ITouemy coznannas AMYC MokeT ObITh OTHECEHA K 2-YPOBHEBOM?

JlaGopaTopHas padora Ne 3
Co3nanne npoekra oqnoypoBHeBoii AMYC na 6a3e YIIK B SCADA-cuctreme TRACE MODE

[lenb paboTel. M3yunts ocobennocTr ucnonb3oBanus FBD  auarpamm SCADA  cucremsl
Trace Mode u1st nenelt ynpasiaeHHs TeM e MPOLECCOM HarpeBa Kamepbl Ha 0a3e yrnpaBlIsOLIEro
nepcoHasibHOro komnsiorepa (YIIK). C nomompio FBD nuarpamm peannzoBaTh 3aKOH yIpaBiie-
Hus B Buze [11-perynsTopa ¢ napameTpuueckoil KoppeKkTupytomeil o0paTHON CBs3bIO, CO3/IaBast Ha
skpane APM pgmcrieTdepa KHONKM JUIs BBOJA IApaMETPOB M 33JaHUS B COOTBETCTBYIOIIWE
FBD Guioku. [lis oTciexuBaHUs W3MEHEHHs] TEXHOJIOIMYECKHX MEPEMEHHbIX BIAXKHOCTU U TEM-
nepaTyphl HCIIOJIb30BaTh CO3AAHHBIN paHee TPEH]I, a TAK)KE CTPEIIOUHBINA IPHUOOp.

3ajanue

Coznate B SCADA-cucteme Trace Mode npoekt ogHoypoBHeBOt AYC ans KOHTpouss u
yIIpaBJIEHUS MIPOLIECCOM HarpeBa KaMepbl pACCMOTPEHHOIO BbIIIE Y4€OHOIO TPEHAKEPHOIO CTEHAA
(cm. puc. 7.1). IIpu sTom:

1) mo momyuyeHHOl B pe3ynbTare uiaeHtuukamun OY (kamepsl HarpeBa) NepesaToqyHOoN
¢byHkuu paccuntaTth napamerpsl YV B Buzae IIM  perynstopa ¢ IIKOC (cm. n. 3.3.3 nonpaszaena
3.3), obecneunBaroLIero CIeAyIOLIMe oKa3aTeIH Mpolecca yIpaBaeHHs:

a) CTaTUYECKYIO OLTMOKY — HYJIEBYIO;

0) nepeperynupoBanre — He 6omee 5%;

B) JUIMTEIILHOCTh TIEPEXOHOTO Tporiecca He 6onee 1,370y;

2) npoBepHUTh IMyTeM MojenupoBaHus B nakere Simulink cpeast MatLab 3aMkHyTOI cucrte-
MBI PETYJIMPOBaHUS TEMIIEpaTypbl OOecledeHrne 3aJaHHBIX IIOKa3aTeNiell KadecTBa mporiecca
ynpasnenus. [Ipu cymecTBeHHON pa3Hulle M3MEHHUTH 3amac 1o (ase mpu pacueTe napaMeTpoB pe-
ryastopa B nakere Editor cpenst MatLab; mpu HeOonbIIoi pa3HHIle B MOKA3aTEIsIX MOXKHO IMOJ-
cTpouTh napameTpsl B Mozenu OV, noOuBasick TpeOyeMbIX pe3yJIbTaTOB;

3) nepenmenosath «9KPAH HABJIIOJEHUI» (maGopaTophas pa6ota Ne 2) B skpaH
«APM nucneruepa», Ha KOTOPOM CO3/1aTh:

a) CTPEJIOYHBIH TPUOOP IS TOKa3aHHs TEMIIEPATYPHI,

0) rpaduuecKuii 37IeMEHT ¢ OA3YHKOM JUTS 3aJaHMS;

B) cTaTudeckue rpadgudeckue anemMeHTsl (['3) 1 mapamMeTpoB yImpaBJisiomero yCTpOuCTBa;

r) I'D 1 BBIBOJIA JMHAMUYECKOTO TEKCTA C IIETbI0 OTOOpAKEHUS! 3HAYCHNUH BBOJAMMBIX I1a-
paMeTpoB;

1) TPEH]I Ul POCMOTpa CUTHAJIOB 3aJ[aHUs, PETYIUPYEeMOi IepeMEeHHO (TemnepaTypbl) U
KOHTPOJIMPYEMO BIKHOCTH;

4) monb3ysch MIA0JIOHOM TMporpamm, coznat FBD-nporpammy ynpasieHus HarpeBaTelieM
ot [Ih-perynsaTopa ¢ mapaMeTprHIecKol KOPpEeKTUpyrolen oopaTHoi cBsa3pio (1. 3.3.3 moapasnena
3.3);

S) mOATrOTOBUTH MJIsi BBOJA TMapaMeTPhl YIPABISAIOIIETO YCTPOWCTBA M BBeCTH MX ¢ APM
JHCTIeTYEPa;

6) 3aIyCTUTh CUCTEMY M COXPAHUTh PE3yJbTaThl KCIIEPUMEHTA, €CJIM OHU COOTBETCTBYIOT
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TpeOOBaHUAM, CPOPMYIMPOBAHHBIM B 33JJaHUU. B MPOTHBHOM cilydae MPOBEPUTH PacyeThl Mapa-
MeTpoB YV u cBs3b kaHanoB npoekta B SCADA Trace Mode ¢ reramu OPC  cepsepa;

JlaGoparopHass paboTa NPOBOIUTCS B HUHTEPAKTUBHOM BUIE '"pa30d0p KOHKPETHBIX
cutyanuii", o0yJarommecs: Noay4aloT HHIMBUAYyATbHbIC 3a/laHUs HA MPOSKTUPOBAHHE OJHOYPOB-
HeBoii AUYC u B TeueHHe 3aHATHS BBINOJIHSIIOT paboTy, MONB3YACh PA3IUYHBIMH HCTOYHHKAMU
uHpOpMaLnH.

[TopsA0K BBINOJHEHUS:

3anyctuth SCADA cucremy Trace Mode U OTKPBITh MPOEKT, CO3/aHHBIN NPU BBIMOJIHE-
HuU abopatopHoil padoTel Ne 2. [IpoBepUTh HIIM YCTAHOBUTH CBA3H allapaTHBIX MOAYJIEH ¢ KaHa-
JIaMH Y3JI0B TIPOEKTA: aHAJIOTOBOT'O JaT4yrKa TemiepaTypsl ¢ Vin0, BiaxHocTy ¢ SENSOr2, Harpesa-
tenst ¢ Dout0. B okne «CBoiictBay NLopc cHamsb ranouky (Mpy ee HaaIu4uK) B CTpoke «Mcrmonb3o-
BaTh yIIPaBJIEHUE JOCTYIIOM».

Co3nanue 3xpana «APM naucneruyepa». BBepxy mo LEHTpPY CO34aHHOIO paHee dKpaHa
clelyeT MOMECTUTh ero HaszBaHue «APM nucnerdepay, ynanus npouuioe Ha3Banue «OKPAH
HABJIFOJEHUI ». CrpaBa B BepXHEM YIIIy pa3MECTUTh JaTy M Yachl, AJIs Yero BeIOpaTh Ha MaHe-
an u"crpymenToB ['D «Kanenngape», nepemectuts ero Ha pabouuii cron APM nucnerdepa, ot-
KpBITh CBOMCTBA 3JIEMEHTA, LIEIKHYB Ha HeM JBa pa3a JIKH MbllliM U yCTaHOBUTH THUI MPHUBA3KHU:
Texymue nara u Bpems.

dopma 0TYETHOCTH:
Otuer mo nabopaTtopHOi paboOTe, CKPEIUICHHBIM THUTYIbHBIM JUCTOM. OTYET JOJKEH
coJiepKaTh Ha3BaHUE PaOOTHI, 11ETb, 33JJaHKE U PE3YJIbTAT BBHITTOJHEHUS 3aJaHUs.

3ajanus JUIsL cCaMOCTOSITENLHOM pabOTHhL:
[Ipenycmorpenst BU3 obyuatomerocs.

PexoMeHmannu 1o BEIDOJHEHUIO 3aJaHNi U IIOATOTOBKE K J1adopaTopHoi paboTre:
O3HaKOMUTBCA C TEOPETUYECKUM MaTepuajoM, TMPEICTABICHHBIM B PEKOMEHIYEMBIX
UCTOYHUKAX 1.

PekoMeHyeMble HCTOUHUKH
1 TOCT 21.404-85. ABromaTH3alusi TEXHOJOTUYECKUX IpoueccoB. (O0o3HaueHus
yCIIOBHBIEC TPHOOPOB U CPEACTB aBTOMATU3allUU B cxeMax.- MockBa, 1985 .- 18 c.

OcHoBHas TuTeparypa

1. ITesiBuenko T. A. ABTOMaTHU3MpOBaHHbIE HHPOPMAIIMOHHO-YIPABIISIOLINE CUCTEMBI C
npumeHenneM SCADA- cuctemsl Trace Mode: Yuebnoe nocobue. — CIIO.: M3naTenscTBO
«JIagepy, 2015. — 336 c.: u.

JlononHuTENBHAS IUTEPATYpa

1. Tonybaes B.H. ABromartusupoBaHHble HWHGOPMAIMOHHO-YIPABISIONIME CHUCTEMBI:
METOJMYECKHE YKa3aHUsl K BBIMOJHEHHIO MpakTuyeckux pador — bparck: U3a-so bpl'VY, 2017. —
182 c.

2. PykoBojicTBO moss3oBarestst Trace mode 6 & T-Factory softlogic SCADA/HMI MES
EAM HRM HurerpupoBannast niaatdopma ajs yrpaBieHUs IPOU3BOJICTBOM. BBICTpBIif cTapT.
W3 nanue BocbMoe (k penusy 6.07), Mocksa, 2010, AdAstra Research Group, Ltd.

KoHTposibHBIE BOITPOCHI

1. Haznauenne OPC cepBepa, mpoLeaypsl €ro CO3AaHHus.

2. Haznauenue nporpammuoii cucremsl NLopc. Kak OTKpBITh €€ r1aBHOE OKHO?

3. Hasnauenue cepepa NLopc. Kak co3nath 00pasbl ycTpoiicTB, noakmoueHHbIXx Kk COM
nopTy?

4. HazHaueHHe KOHCTPYKTOpA IPOCTPAHCTBA UMEH. Pa3HOBUIHOCTH TETOB U MPOLIEAYPHI UX
CO3aHHUA.

5. Kakue KOMITOHEHTBHI BXOISAT B JIPEBOBUAHYIO CTpyKTypy mnpoekta B SCADA-cucreme
Trace Mode 6? 1x Ha3HaueHue.
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6. Kak co3naetcs sKpaH 1o NPUHIUITY «OT I1a0JI0Ha»?

7. OcoOEHHOCTH CO37]aHUs TPEH/IA M €ro XapaKTePUCTUK: IBET JUHUN, HA3BaHUE, JUATNIa30H
W3MEHEHHUS IapaMeTPOB.

8. Kakoii komnoHeHT u3 cTpykTyphl npoekta B SCADA-cucteme cieayer BbI3BaTh 1JIs CO-
3nanug APM?

9. Kak ocyiiecTBuTh aBTONOCTpOCHUE KaHaioB APM?

10. Co3nanue CTaTHYECKUX U AMHAMUYECKUX (GOPM OTOOpaKeHHUs [T BBOJA 33aJaHUS U T1a-
paMeTpoB peryisTopa.

11. Kak mnpeacraButh kaHanel «Temmeparypa» U «YHpaBieHUE» B BHJIE «UCTOY-
HUK/TIPUEMHUK»?

12. Kak BBINOJIHUTH NPUBSI3KY TErOB IIPOEKTAa K TEraM YCTPOMCTBAa BBOJA-BbIBOJA B IIPO-
rpamme NLopc?

13. Kak opranusoBats B3aumozaencTBue komnoneHToB npoekta B SCADA-cucreme?

14. Kak co3nath mabmaon FBD-nporpammebi?

15. Kak mpoBeputhb npaBuiibHOCTh co3aanHoi FBD  nporpamMmebi?

JlaGopaTopHas padora Ne 4
Opranu3anusi apXuBMPOBAHUA U 0TYETA TPEBOI. pa3padoTka MHeMocxeMbl mpoekta AUYC
Ha 0a3e TPeHaKepHOIo CTeH1a

[lenb paborel: Co3nate B SCADA cucreme nporpaMMHbIA MOJYJb AJiE apXUBHUPOBAHUS
pe3ysabTaTOB PabOThI, a TAKXKE OTUET TPEBOT, (DYHKIIMOHUPOBAHHE KOTOPOTO MPOBEPUTH, 3a1aBast
JIOTYCTUMbIE€ I'PAHULbI U3MEHEHUS TEXHOJOIMUECKHUX IEPEMEHHBIX Ipoliecca HarpeBa. BriBectu
NepeYHCIICHHBIE JaHHbIE Ha pa3padOTaHHYI0 CAMOCTOSTEIbHO MHEMOCXEMY Ipoliecca Harpesa.

3ajanue

1. M3yunTh NpUHIUIBI CO3/IaHUS JIOKAIBHOIO apXHMBa U oT4eTa TpeBor Ha ocHoBe AUYC
JUISL TPEHAKEPHOTO CTEH/IA.

2. Coznate MEeMocxeMy ANYC mpouecca Harpesa. 3. 3alyCTUTh CUCTEMY Ha MCIIOJIHEHHE
U TIPOAHAJIN3UPOBATh PE3YJIbTATHI.

IIopsA10K BBIOJIHEHNUS:

3anyctuth SCADA cucremy Trace Mode u Bbi3Bath npoekt AUYC, co3ganuslii B 1abo-
paropHoii padote Ne 3. C menpio opranu3zanuu ¢ailyioB apxuBa M oT4eTa TpeBor BblieauTh JIKH
MbIlIM B cinoe «Cuctema» HaBuraropa npoekta y3ea RTM 1 u BbeI3BaTh €ro Ha pegakTUPOBaHUE.
[Tepeiing Bo BKIanKy «ApXMBBI», 33[aTh HapaMeTpsl JUIsl apxuBauuu JaHHbIX B apxuB CIIAJ] 1
(puc. 7.62), a Bo Bkiiagke «OTYET TPEBOI» — MapaMeTphl oTyeTa TpeBor (puc. 7.63).

YroOsl daiinsl arhive.rep un alarms.txt coXxpaHsUIUCh B MANKy CO3JaHHOTO MPOEKTa, a HE B
Karajor nporpammsel Trace Mode 6, HeoOXxoauMo nepesr uMeHeM (¢aiina 100aBUTh 3HAK «*», Kak Ha
pucyHKax 7.62 u 7.63.

IMoakawyeHue W HACTPOMKA cjoBapeil cooOuieHuil. BrinosiHEeHWE yKa3aHHOW 3ajadd
OCYILECTBIISICTCS ¢ UCMOJIb30BAHNEM CTAHAAPTHOTO CIOBApsi COOOIEHUI B OTUeTe TPEBOT Ui Ka-
Hana kimacca Float. C atoit nienpio HeoOxoauMo co3aath it y3aa RTM 1 HoByro rpynmy — Cro-
Bapu_cooOrieHuit (puc. 7.64), B KOTOpoi BbIEIUTH KOMIOHEHT — ciioBapb i FLOAT (neBoe
OKHO pHc. 7.65).

dopma 0TYETHOCTH:
Otuer mo nabopaTtopHOW paboOTe, CKPEIUICHHBIM THUTYIbHBIM JUCTOM. OTYEeT MOJKEH
coJiepaTh Ha3BaHUE PaOOTHI, 11ETTh, 3aJJaHNE U PE3YIbTAT BHITIOJIHCHUS 3aJaHUs.

3aaHus JUIT CAaMOCTOSATEILHON PaOOTEL:
IIpenycmorpenst BU3 o6y4aromerocs.

PexoMeHmalmu 1o BEIDOJIHEHUIO 3aJaHU U IIOITOTOBKE K J1a0opaTopHOU pabore:
O3HaKOMUTBCSI C TEOPETHYECKUM MAaTEepUaioM, MPEICTABICHHBIM B PEKOMEHIYEMbIX
UcToyHnkax 1.
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PexoMeH1yeMble HCTOYHHMKH
1 TOCT 21.404-85. ABromaTtu3anusi TEXHOJOTHYECKHUX mporieccoB. OO03HaUYCHHS
yCITIOBHBIE TPUOOPOB U CPEICTB aBTOMATH3AIMU B cxemax.- Mockaa, 1985 .- 18 c.
OcHoOBHas quTeparypa
1. ITpsiBuenko T. A. ABTOMaTU3MpOBaHHBIE HHPOPMALTMOHHO-YIIPABIISIONINE CUCTEMBI C
npumenenueM SCADA- cuctemsl Trace Mode: Yuebnoe nocooue. — CII6.: M3gaTenscTBO
«Jlauby, 2015. — 336 c.: un.

JlononHuTeNbHAS TUTEpATypa
1. Tonybaes B.H. ABToMaTu3upoBaHHbIE HWH(POPMALMUOHHO-YIPABISIONIUE CUCTEMBI:
METOJIMYECKHE YKa3aHUs K BBIMOJHEHUIO MpakTUYecKux padot — bparck: Uzn-Bo bpl'y, 2017. —
182 c.
2. PykoBojcTBO mois3oBares Trace mode 6 & T-Factory softlogic SCADA/HMI MES
EAM HRM HurerpupoBannas miatdopma 1Jis yrpaBieHHs IPOU3BOACTBOM. BBICTpBIif cTapT.
W3 nanne BoceMoe (k penusy 6.07), Mocksa, 2010, AdAstra Research Group, Ltd.

KOHTpOIbHbBIE BOIPOCHL:
. Kak 3anarorcst mapameTpsl apxuBoB?
. Kak ¢hopmupyrorcs coobuienus B oTueT TpeBor?
. Kak yka3biBaroTcs HarnpaBiieHUs TOCBUIKU COOOLIEHUS?
. HazHaueHue penakropa npeacraBiaeHus JaHHbIX. ETo OCHOBHBIE KOMIIOHEHTHI.
. Kak 3anatp HacTpoiiku y3na APM?
. Jl1 9ero ciykaT MaHejau CTATUYECKUX U JUHAMUUYECKUX 3JIEMEHTOB?
7. Kak 3amaroTcst MpUBS3KH U aTpUOYTHl NPU OTOOpPaKEHHMH HAa MHEMOCXEME OTAEIBHBIX
3JIEMEHTOB TEXHOJIOTHYECKOTO Iporecca’?
8. Kakyro (hyHKIIMIO BBITIOJTHSIOT JOMOJHUTEIBHO co3anHabie FBD-mporpammei?
9. Kak opranu3oBarb HENPEPBHIBHOE PErYIMPOBAHUE TEMIIEPATYPbI?
10. Kakue atpuOyThl JOJKHBI OBITH Y KHOIOK MApaMETPOB PETYIATOpa U 00BEKTa, YTOOBI
OIepaTop MOT U3MEHATh UX 3HAYECHMSI C KJIABUATYpHI?

AN AW —

IIpakTnyeckas padora Nel
Co3naHne npoeKkTa cucTreMbl MOHUTOPHHTA

[{enb pabOTHI: MOTyYEeHUE TPAKTHYECKUX HABBIKOB B CO37[aHNU TTpoekTa B cucteme T RACE
MODE 6.

3ajaHue. co3/1aTh CUCTEMY MOHUTOPUHTA, COACpKallyto oauH y3en APM, oroOpaxaromiyto
C MOMOMUIBIO Pa3IMYHBIX CPEJCTB OMEPATOPCKOro MHTepdeiica 3HaueHUs] BHYTPEHHETO T'eHeparopa
CUTHAJA.

IIpakTuyeckas paGoTa NTPOBOIUTCS B HHTEPAKTUBHOM BHUAE "pa300p KOHKPETHBIX
cutyauuit", oOyuaromuecss MOJy4YarOT MHJIWBUIYaJIbHBIE 3aJaHUS HA MPOEKTHUPOBAHHE CUCTEMBI
MOHUTOPHHTA U B TEUCHHME 3aHATHS BBINOJHAIOT PabOTy, MOJb3YACh PAa3IUYHBIMU HMCTOUYHUKAMHU
uH(pOpMaLIUH.

IlopsA10K BBIOIHEHNUS:

3arpy3uM MHCTPYMEHTAIBHYIO CHCTEMY JBOWHBIM IIEeTYKOoM JieBor kiaBumu (JIK) mbimm mo

UKOHKE Epa6oqero crona Windows U C NMOMOUIbIO MKOHKU WHCTPYMEHTAJIBHON MaHEIn
CO37aUM HOBBIM mNpoekT. Ilpu 3ToM B OTKpbIBIIEMCS Ha 3KpaHe JUANOre BBIOEPEM CTUIIb
pa3paboTku IIpocToii.

[Tocne naxatusa JIK mbimm Ha skpanHoM kHonke Co3aarh, B JieBOoM OKHe HaBurartopa
poeKTa OTOOpasuTCs JepeBO MpoekTa, cojepxkaiiee ciou Pecypebl, Cucrema (C co31aHHBIM
y3nom APM RTM_1), Ucrounuxkn/IIpuemuunxn 1 budiamnorekn KoMnoHeHTOB. B mpaBoM okHe
Hasuraropa npoekra oro0pazurcs cogepxumoe y3na RTM_1 — nycras rpynna Kanaasl u ogux
ka"as knacca CALL Jxpan#l, BbI3BIBAIONINI COOTBETCTBYIOIIMK KOMITIOHEHT — ITa0JIOH DKpaHa,
NpeHa3HAYCHHBIH 7151 OTOOpaKeHHs ¢ MoMOoIIbio Tpaduueckux snemeHToB (I'D) cpencts
4eJI0BEeKO-MaIMHHOT0 HHTepdeiica Ha y3ne RTM_1.
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Popma OTYETHOCTH:
OT4eT Mo NPaKTHYECKOH paboTe, CKPEIJICHHBIM TUTYJIbHBIM JHCTOM. OTYET I0JDKEH
CoOJIepKaTh Ha3BaHUE PAOOTHI, 11T, 33JAHUE U PE3YJIbTAT BHITIOTHEHHUS 3a/1aHUS.

3ajiaHus AJ19 CAMOCTOSTEIILHON paOOTHI:

[Ipenycmotrpensr BU3 oGyuaromierocs.

PekoMeHaImu 1o BBIMOJIHEHUIO 33JIaHUH ¥ MOATOTOBKE K MPAKTHYECKOHN paboTe:

O3HAaKOMHUTBCS C TEOPETUYECKHM MaTepHalioM, IPEICTaBICHHbIM B PEKOMEHIYEeMBbIX
HMCTOYHUKAX 1.

PekoMeHn1yeMble HCTOYHUKH
1 TOCT 21.404-85. ABromaTru3anusi TEXHOJOTHYECKHUX mporieccoB. OO03HaUYCHHS
YCIIOBHBIC IPHOOPOB U CPEACTB aBTOMATU3alUU B cxeMax.- MockBa, 1985 .- 18 c.

OcHoBHast TuTeparypa

1. ITesiBuenko T. A. ABTOMaTHU3UPOBAHHBIE HHPOPMAIIMOHHO-YIPABIISIONINE CUCTEMBI C
npumeHerneM SCADA- cucremsr Trace Mode: Yuebnoe nocooue. — CII0.: M3naTenscTBO
«Jlagp», 2015. — 336 c.: ni.

JlononHuTenpHas IUTeEparypa

1. Tonybaes B.H. ABromartusupoBaHHble HWHGOPMAIMOHHO-YIPABISIONINE CUCTEMBI:
METOJMYECKHE yKa3aHUsl K BBIIOJHEHHUIO MpakTudeckux pador — bparck: Uzn-Bo bpl'Y, 2017. —
182 c.

2. PykoBojicTBO moss3oBaresist Trace mode 6 & T-Factory softlogic SCADA/HMI MES
EAM HRM HurerpupoBannast minatdopma Ajsl yrpaBieHUs IPOU3BOICTBOM. BbICTpEIii cTapT.
W3 nanue BocbMoe (k penusy 6.07), Mocksa, 2010, AdAstra Research Group, Ltd.

IIpakTnueckas padora Ne2
IIpocreiimas 00padoTKa JaHHBIX

[lenb pabGoThl: MOMyYEHHE MNPAKTHUECKUX HABBIKOB B OOpa0OTKE JaHHBIX B CHCTEME
TRACE MODE 6.

3apanue: nopabotarh rpaguueckuil 3kpaH, co3aaTh nporpamMMmy Ha s3bike TexHo ST, ocy-
HIECTBUTH CBA3b M0 poTokony DDE.

IIpakTuyeckas paGoTa MTPOBOIUTCS B WHTEPAKTUBHOM BHUAE "pa300p KOHKPETHBIX
cutyauuit", oOydaroluecss MOJIy4YarOT HWHJAWBMyaJbHbIE 3aJaHUs Ha OOpabOTKYy JaHHBIX U B
TEUEHUE 3aHATHUS BBIIOJIHAIOT paboTy, MOJIb3YSICh pa3IMYHBIMU UCTOYHUKAMU HH(POPMALIUK.

ITopsAAOK BBINOJHEHUS:

C nmoMoIIpI0 HOBOTO KOMIIOHEHTA MPOEKTa — MIa0JIOHa MPOrpaMMbl CBSDKEM JIBa UMEIOIUXCS
KaHaja omnepauuen cioxeHus. bynem cymmupoBarh peanbHble 3HadeHMs] kaHayioB [lapamerp u
Ynpasiaenue, a pe3yiabTaT IOMEIIATh BO BHOBb CO3JaHHBIM aprymeHT skpaHa Cymma (c
otobpaxenuem Ha ['D Tekcr u Tpenn) 6e3 co3ganus JOTMOTHUTEIHHOTO KaHaja B y3JI€ MPOEKTa.

JopadoTka rpaguyeckoro 3xkpaHa

— CkonmpyeM aBa nepBbix ['D — «3HaueHHne napameTpa» U «TeKCT» U pa3MecTuM ux Huxke ['D
Kuormxka;

— U3MEHHUM CTaTH4ecKui TekcT nepBoro I'D Ha Cymma:

— IMHAMUKY BTOporo I'D mpuBsikeM K HOBOMY - TPETb€MY apryMEHTY IIabjoHa 3KpaHa TUIa
IN ¢ umenem Cymma, KOTOPBIH CO37aMM B TIPOIIECCE TTPUBSI3KH:

dopma 0TYETHOCTH:
OTder MO mMpaKTUYECKOW paboTe, CKPEIJICHHBIH TUTYIbHBIM JHUCTOM. OTYeT HOJKEH
coJiepaTh Ha3BaHUE PaOOTHI, 11EJTh, 3aJJaHNE U PE3YJIbTAT BBHITTOJIHCHUS 3aJaHuUs.

3aaHus UL CaMOCTOSATEILHON PaOOTEL:
[Ipenycmorpenst BU3 o6y4aromerocs.
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PexoMeHaImu 1o BBIMOJIHEHUIO 3a/IaHUH ¥ MOATOTOBKE K MPAKTHUYECKOHN paboTe:

O3HaKOMUTBCA € TEOPETHUYECKUM MaTepHAIOM, INPEICTABIECHHBIM B PEKOMEHYEMBIX
MCTOYHHKAX 1.

PexomeHnayeMble HCTOUHUKHU

1 TOCT 21.404-85. ABroMaTu3amusi TEXHOJOTHMYECKMX mporueccoB. OO0o3HauCHHS
YCJIOBHBIC TIPUOOPOB M CPEJICTB aBTOMATHU3AIIUU B cxeMax.- MockBa, 1985 .- 18 c.

OcHoBHast TuTepaTypa

1. ITpsiBuenko T. A. ABTOMaTU3HpOBaHHBIE HHPOPMALTMOHHO-YIIPABIIAIONINE CUCTEMBI C
npumenenueM SCADA- cuctemsl Trace Mode: Yuebnoe nocodue. — CII6.: M3gaTenscTBO
«Jlauby, 2015. — 336 c.: un.

JlononHuTeNbHAS TUTEpATypa

1. Tonyb6aes B.H. ABToMaTu3upoBaHHbIE HWH(POPMALNOHHO-YIPABISIONIUE CUCTEMBI:
METOJIMYECKHE YKa3aHUs K BBIMOJHEHUIO MpakTUYecKux padot — bparck: Uzn-Bo bpl'yY, 2017. —
182 c.

2. PykoBojcTBO mosb3oBaresis Trace mode 6 & T-Factory softlogic SCADA/HMI MES
EAM HRM HurerpupoBannast niaatdopma Ijisl yrpaBieHUs IPOU3BOICTBOM. brICcTpblil cTapT.
W3nanue BocbMoe (k penusy 6.07), Mocksa, 2010, AdAstra Research Group, Ltd.

IIpakTuyeckas padora Ne3
OmnepaTtopckuii uHTepeiic: MOHUTOPUHT, YIPABJIeHNeE, PeryJIHpoBaHue

[{enb paboTHI: MOTYyYCHNE MPAKTUYECKUX HABBIKOB B CO3JaHUU OMEPATOPCKOTo MHTEpderica
B cucteme TRACE MODE 6.

3amanue: co3/1aTh ONEPaTOPCKU nHTep(eiic: MOHUTOPUHT, YIIPABICHHUE, PETryIMPOBaHHE.

JIaGoparopHast paboTa MPOBOAUTCS B MHTEPAKTUBHOM BHAE "pa300p KOHKPETHBIX
cuTyaruit", oOyJaronyecs MOJy4al0T WHAWNBUIYaJbHBIE 3aJlaHusl Ha pa3pabOTKy OmepaTopcKoro
uHTepdeiica 1 B TeUEHUE 3aHATUS BBIIOJHSIIOT PabOTy, MOJB3YSICh PA3IUYHBIMM HCTOUYHUKAMHU
uH(pOpMaLIUH.

IIopsA10K BBIOJIHEHNUS:

PaccmatpuBaembiii  TexHonmormyeckuil mnpouecc (TII) Bemercs Ha Tpex ydacTkax:
mepmuyeckou obpabomxu, xpanenus u 0o3uposarus. Heo0X0aUMO MOCTPOUTh CUCTEMY KOHTPOJIS
u ynpaeineHuss TII ¢ ydeToM HMEIOIIMXCA TOYEK KOHTPOJS, YIPaBJICHUS, HCIIOIHUTEIbHBIX
MEXAHU3MOB U allapaTHBIX CPEICTB ABTOMATU3aLIUH.

VYyactok Tepmudeckoit 0o0pabotku ympasisercss PC-based konrpommepom WinPAC WP-
8441 (ucmonb3yrOTCS Ba BXOJHBIX AaHAJIOTOBBIX curHana- 2Al u 1Ba JUCKPETHBIX BBIXOIHBIX -
2DO0). TexHomoruueckas 3ajada — TOJJAEPKAHUE IIOCTOSIHHOM TeMIlepaTypsl B ammapare
(TexXHOJIOTHYECKasl yCTaHOBKA OCYIIECTBIIAIOIAs JTUTENbHBINA HATPEB UCXOIHOTO CHIPhS - (PYHKIUSA
perynupoBanus). PerymupoBaHue TemmepaTypsl MNPOM3BOAUTCS IyTeM H3MEHEHHUs pacxoja
MOCTYNAIOIIETO B almapar TEIUIOHOCUTENS. AHAJIOrOBbIE CUTHAJIBI OT JAaTYUKOB TEXHOJIOTMUECKHUX
mapaMeTpoB Yepe3 HOPMHPYIOIIME TpeoOpa3oBaTeidi  TOCTYMaloT B Moayias [-8017H,
yCTAaHOBJICHHBIN B mepBblil cioT koHTposiepa WinPAC, rne oOpabatbiBatoTest 12-Tu paspsiiHbIM
aHajoro-nmudposiM mpeoOpazoBateniem (ALIIl) W uUMEOT TpeAcCTaBICHHE B «HHXCHEPHBIX)
BennuuHax (0 — 10) B.

[Ipumem, 4yTO &N U3MEpSAEMONM [aTUMKOM TEMIIEpaTypbl HaIpsHDKEHHE COOTBETCTBYIOT
muanazony (0 — 100) C[, a st pacxona temnonocutens — (0 — 10) m3/49ac. AIropuT™ ynpaBiIeHHsI
— mponopuuoHanbHO-TUbdepeHmManbHblii-quddepenunansuapii  (IT1/]), cmocob ympasnenus
UCTIOJIHUTENIbHBIM MEXaHHU3MOM — IIUPOTHO-UMIyJbcHas Monayisiuus (IIMM). [lns peanusanuu
YIPABJIECHUS UCIONB3YIOTCA AUCKpeTHbIE BbIX0abl DO0O 1 DO1 monyins [-8054, ycTaHOBIEHHOTO BO
BTOpoi cior koHTpoiutlepa WinPAC. Kontpomnep noakiaoueH Kk APM ¢ momompio ceTeBoro
KOHIIEHTpaTOpa uyepe3 CBOM MepBbIid ceTeBoM anantep u umeet [P-agpec 192.168.3.30.

Vcnonb3yeMblii JIOTHYECKH TIPOTOKOJI OOMEHA JaHHBIMU MEXAY KOHTpossiepoM 1 APM —
I-NET. APM xoHTponupyeT NOAKIIOYEHHbIE K KOHTposuiepy WInPAC TexHOIOTHYECKHE
napameTpsl! (pyHKIUS MOHUTOPUHTA) U 3a/1a€T HACTPOUKH peryistopa (pyHKIus ynpaBieHus).

Y4acTok XpaHeHHsI OOCTYKHUBAETCSI KOHTPOJUIEPOM C TPAJIUIIMOHHON apxutektypoit - PLC
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(MCTIONB3YIOTCSL TPU TUCKPETHBIX BXOAHBIX curHaina - 3DI u yeTbipe aHanmoroBbIx BXOJHBIX - 4Al).
APM BoimonasieT Toyibko (GyHKuio Mmoautopunra. PLC MITSUBISHI conepxut B cBoeM cocTaBe
ueHTpanbHbi nporeccop FX3U-16M (8DI, 8DO) u monynu FX3U-4AD (4Al ana noakitoueHus
TepMOMeTpoB  comportuBienus), FX2N-bA  (4Al, 1A0), FX3U-ENET (cereBoii
KOMMYHHKaIMOHHBIN MoayJib 10Base-T/100BASE-TX).

C momomisio mporpammuoro makera GX IEC Developer 7.01 pa3paborana mporpamma
yIpaBiIeHUs NOJJEpKAaHUEM YPOBHS B XpaHWIHIIE M opraHu3zoBaHa cBsi3b ¢ APM mo cetu. Bo
BXOJHBIX JUCKpeTHBIX peructpax X0, X1 u X2 KoHTpoJiepa coaepKaTcs JaHHBIE O CHTHAJIaX
cocTosiHUS BXOAHOW aBepu B xpaHwmmie (0 — 3akpsita, 1 — oTkpbiTa), BeHTHIsIuMU (0 — He
pabotaer, 1 — pabotaer) u nokapHoi curnanuzamnuu (0 — 3aapIMieHus HeT, | — 3agpIMIIeHHE). B
nByx0aiToBbix peructpax DO, D1, D2 u D3 conepxarcs NaHHBIE, XapaKTEPHU3YIOUIHE TaKHUe
napaMmeTpbl, Kak YpOBEHb 3alOJHEHUS EMKOCTH, TEMIEpaTypa, AaBJI€HUE U BIAKHOCTh BO3JyXa B
xpanuiuiue. B peructpe D1 conepxutcs BennurHa U3MEPEHHON TEMIEpaTyphl, yBeaudeHHas B 10
pa3, a B octanbHbIX peructpax D0, D2 u D3 koHTponaupyemble BEIUUYMHBI IPEACTABICHBI B KOJaX
(0 — 4095), uto cootBeTcTBYeT nuanazoHam (0 — 5) m st yposHs, (0 — 5) atMocdep ais gaBacHUsI
u (0 — 100) % nuist BIaHOCTH.

Kontpomnep MITSUBISHI nonkmtouern k APM no cetu yepe3 UMEIONIUNCS KOHLIEHTPATOp,
ucnonb3yemMbiid mpotokon odMeHa naHHeiMu — MC-npotokon (MELSEC CONNECTION) nan
TCP/IP, ero IP-anpec 192.168.3.40, ucrionb3yemslit 1 ooMeHa mopT 5551. YuacTok qo3upoBaHus
KOHTpoMpyercs u ympasisercs KoHTpoiwiepoM WinPAC (ucnonbs3yeTcss OAMH aHAIOTOBBIN
BxoaHou curHai - 1Al na moxyne [-8017H u ogun BeixogHOM nuckpetnbiit - 1 DO Ha momyne I-
8054).

[lo 3apmanuto, nepemaBaemoMy c¢ APM, mnpou3BoauTCs OTHYCK TIOTOBOIO IPOAYKTA.
KonTponb oTnycka BeaeTcs 1o mokazanusM pacxoaomepa - Hampspkenue (0 — 10) B cooTBeTcTByer
pacxoxy (0 — 100) n/MuH, a B Ka4eCTBE yIpaBiIsieMOro oOOpYAOBAaHUS BHICTYIACT JO3UPYIOIIHMA
Hacoc (BKJIIOYEHHME — IMoJada OT KOHTpOJuiepa JOTHYecKod «1» Ha MOAy/ibh TralbBaHHYECKOMN
Pa3BsI3KH, UMEIOLUI B KAUECTBE Harpy3Ku MycKaTeslb Hacoca, OTKIYeHHe — Jorudeckuil «0»). Bo
BpeMsl paboThl C Y4acTKOM J03MPOBAaHHUS HEOOXOIUMO IOJIyyaTh 3aJaHHE Ha OTIYCK T'OTOBOTO
npoaykra u3 tadnuusl CYBJl MS Access

Jns  TOKYMEHTHpOBaHHUS MapaMeTpPOB TEXHOJIOTMYECKOro TMpolecca MO ydacTKam
TepMOOOPabOTKH U XpaHEHHS OJDKEH OBITh MOATOTOBJICH OJIAHK — IMO0YacoBasi CBOJKA 0 TEKYIIHUM
Y HaKaIrUTMBA€MbIM B apXUBE 3HAYCHUSIM.

B cucreme HeoOXoIMMO MpPEayCMOTPETh BO3MOXKHOCTH PaOOTHI JBYX IMOJIb30BaTENEeH —
pa3paboTunka u omeparopa. OnepaTop B OTJIMYME OT pa3paboTuMKa HE JIOMDKEH HUMETh
BO3MOXXHOCTH BHOCHUTh KakKHe-IMOO H3MEHEHMsSI B CTPYKTYpPY CHUCTEMBbI, HO JOJKEH HMETh
BO3MOXXHOCTh MOJy4aTh Ha CBOM MOOWIIBbHBIN TelaeoH coolIeHus u3 oTyeTa TpeBor. Hactpoiiku

KOMMYHHUKAIMOHHOTO 1ocieaoBarenbaoro nmopra COM1 APM mns noaxmouenus GSM-monema -
115200,n,8,1.

dopMa OTYETHOCTHU:
Otuer Mo mnpakTUYecKol paldoTe, CKPEIIECHHBIH TUTYJIbHBIM JHCTOM. OTYeT JO0KEeH
coJiepKaTh Ha3BaHUe padOThI, 11eJIb, 33/1aHUE U PE3YJIbTAT BBHITIOIHEHUS 3aaHuU.

3aaHusl JUIs CaMOCTOSTeNIbHOW PabOTHI:
[Ipenycmorpenst BU3 o6yuatomierocs.

PexoMeHmanmm mo BBIMTOJHEHWIO 3aJIaHUI U HOJITOTOBKE K MIPAKTHYECKOU padoTe:
O3HaKOMUTBCA € TEOPETUUYECKUM MaTepuaoM, MPEICTABIEHHBIM B PEKOMEHIYEMbIX
UCTOYHUKAX 1.

PekoMeHyeMble HCTOUYHUKH
1 TOCT 21.404-85. ABroMaTu3amusi TEXHOJOTHMYECKMX THporueccoB. OO0o3HauCHHS
YCJIOBHBIC TIPHOOPOB M CPEJICTB aBTOMATHU3AIIUU B cxeMax.- Mocksa, 1985 .- 18 c.
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OcHoBHast TuTeparypa

1. [TesBuenko T. A. ABTOMaTu3upOBaHHBIE HHPOPMAITHOHHO-YITPABJISIONINE CUCTEMBI C
npumeHenneM SCADA- cuctemsl Trace Mode: Yuebnoe nocobue. — CIIO.: M3naTenscTBO
«JIagp», 2015. — 336 c.: n.

JlononHuTenpHas Mreparypa

1. Tonybaes B.H. ABromarusupoBaHHble HHGOPMAIMOHHO-YIPABISIONIME CUCTEMBbI:
METOJMYECKHE yKa3aHUs K BBIIOJHEHHUIO MpakTU4eckux pador — bparck: U3n-Bo bpl'VY, 2017. —
182 c.

2. PykoBojicTBO mosis3oBaresist Trace mode 6 & T-Factory softlogic SCADA/HMI MES
EAM HRM HnTerpupoBanHas miatdopma sl ypaBJICHHsI IIPOU3BOJICTBOM. BEICTpPBIN cTapT.
W3 nanue BocbMoe (k penusy 6.07), Mocksa, 2010, AdAstra Research Group, Ltd.

IIpakTnyeckas padora Ned
OneparTopckuii unTepdeiic: HANKMCAHUE IPOTPaAMM, Y3JIbl IPOEKTAa U 0a3a KAHAJIOB

[{en1b paboTHI: OTYYCHUE MPAKTUYCCKUX HABBIKOB B CO3/IaHUU OIIEPATOPCKOT0 MHTEpdeiica
B cucreme TRACE MODE 6.

3aaHue. HamUcaTh MPOTrPaMMBbl, pa3pabdoTaTh y3Jbl MPOEKTa U 0a3y KaHaJIOB, CO3JaTh ap-
XUB ¥ OTYET TPEBOT.

[ops10K BBIMOJIHEHUS !

[Tpomomxkast pa3pabOTKy MpOEKTa MPHHATHIM CIIOCOOOM, CO3[aJAWM IMIa0JOHBI MPOTPaAMM,
peau3yrole yrnpaBisone GyHKIMA — MOMJICPKAHUS TEMIEpaTypbl U pO3JIMBa MPOJYKTa, a
TaKXe BCIIOMOTATENIbHBIC, MPEeIHA3HAYCHHBIC /ISl paboThl ¢ AMCKPETHBIMH CUTHanIaMu. B neBom
okHe HaBuraropa npoekta JIK Beioepem cioii Lllaéaonsl_nporpamm, no memuky [1K cozmaaum
koMnoHeHT [Iporpamma#1:

BoigenuB co3nannbiii komnoHeHT JIK, m3menuMm ero uMsa Ha YmnpaBjieHue#l, Tak Kak
JlaHHas mporpamMma OyneT cosnana juis 3arpy3ku B PC-based koHTposiep ¢ 1enbio moaaep:kanus
3a/IaHHOM TeMIIepaTyphl B anmapaTe Ha y4acTKe TepMOoOpaboTKH.

JBoitnpiM miemukoM JIK Ha kommoHeHTe YmpaBiaeHue#l OTKpoeM OKHO peaakTopa
m1abja0HOB mporpamm U, BeinenuB JIK MyHKT AprymeHThl, miepelieM B TaOIWYHBIA pPETaKkTop
aprymeHToB. Co3gaauM apryMeHTHI JJIsl JaHHOTO MmalioHa MPOTpaMMbI MCXOJS M3 3aJaHus Ha
pa3paboTky I1JI/[-perynsitopa ¢ ynpaBieHHUEM HUCIOIHUTEIBHBIM MEXaHH3MOM METOAOM IIUPOTHO-
umnyiascHo Moaynsauuu (LLINUM).

dopMma 0TYETHOCTH:
Otder MO mpakTUYeCKOW paboTe, CKPEIICHHBIA THUTYIBHBIM JUCTOM. OTYeT JOJKEeH
co/iepaTh Ha3BaHUE PaOOTHI, 11EJTh, 3aJJaHNE U PE3YJIbTAT BHITIOJIHCHUS 3aJaHuUs.

3aaHus U CaMOCTOSATEILHON PaOOTEL:
[Ipenycmorpenst BU3 o6yuaromerocs.

PexoMeHmanmu 1o BEIDOJHEHUIO 3aJaHU U IIOITOTOBKE K IIPAKTUYECKOM paboTe:
O3HAaKOMUTBCA C TEOPETUUECKHM MaTepuajioM, TPEICTABIEHHBIM B PEKOMEHIYEMBIX
UcToyHuKax 1.

PekoMeHyeMble HCTOUHUKH
1 TOCT 21.404-85. ABromaTm3anusi TEXHOJOTHYECKHUX TporeccoB. OOo3HaUeHUS
yCIIOBHBIEC IPHOOPOB U CPEACTB aBTOMATU3allUU B cxeMax.- MockBa, 1985 .- 18 c.

OcHoBHasl TuTepaTypa
1. [TesBuenko T. A. ABTOMaTU3upOBaHHBIE HHPOPMAITHOHHO-YITPABJISIONINE CUCTEMBI C
npumeHenneM SCADA- cuctemsl Trace Mode: Yuebnoe nocobue. — CIIO.: M3naTenscTBO
«JIagp», 2015. — 336 c.: n.
JlononHuTenbHas IUTEPATYpa
1. Tomybaee B.H. ABromMatu3mpoBaHHbIe WHOOPMAITMOHHO-YIPABISIONIAE CHUCTEMBI:
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METOAMYECKHE YKa3aHUsl K BBINOJHEHHUIO MpakTU4eckux pador — Bbparck: U3a-so bpl'Vy, 2017. —
182 c.

2. PykoBojcTBO noss3oBaresist Trace mode 6 & T-Factory softlogic SCADA/HMI MES
EAM HRM HnTterpupoBanHas miaTdopma JjIsl ypaBlIeHUs POU3BOJICTBOM. BBICTpHIN cTapT.
W3 nanne BocbMoe (k penusy 6.07), Mocksa, 2010, AdAstra Research Group, Ltd.

IIpakTnueckas padora NeS
Oneparopckuii unrepgeiic: nogkiawouenne GSM-monema k APM, noakiawouenne PLC k
APM, co3nanue 6a3nl kanajsoB PC-based koHTpo.iepa

[{enb paboTHI: MOTYyYEHNUE MPAKTUYECKUX HABBIKOB B CO3JaHUMU ONEPATOPCKOro MHTEpderica
B cucreme TRACE MODE 6.

3aganue: nogkioucaue GSM-monema k APM, noakmouenre PLC k APM, co3nanne 6a3sl
kanayioB PC-based konTposiepa.

I1opsAA0K BBINOJIHEHUS !

ITockonbky GSM-Monem, NpenHa3sHauYeHHBIM U1 PACCBUIKM OIOBEILEHUS O 3aJbIMICHUM,
nogkiaroueH K APM  mo mocnenmoBarenbHOMY — MHTEpdeEiicy, coO3maauM W HACTPOUM
nocnenoBarenbHblil TopT B APM. Co3nagum s y3na RTM_1 HoByto rpynny — COM-niopThl 1
otkpoeMm komnoHeHT COM-nopTt#1 Ha pegakTHpOBaHUE.

VYcTaHOBUM 3aJJaHHbIE 110 UMEIOIIEMYCS 3aJaHHIO MTapaMeTphl IOCIIe10BATEILHOTO OPTa:

Jlanee oTKpoeM Ha pegakTupoBaHue y3eql APM u 3amaguM B COOTBETCTBYIOIIUX IOJISIX
cekunun Moagembl HoMep TenedoHa SIM-kapTbl yCTaHOBIEHHOH B MOJEM B MEXAYHapOJAHOM
dopmare, PIN-kon u Homep CMC-11eHTpa UCIIOIb3yeMOro orepaTopa MOOMIBHOM CBSI3H:

Hactpoiiky pacceuiku CMC ocyiiecTBUM MO37HEE — MOCIE CO3/IaHUs MOJIb30BaTeNlel y3ia
APM.

Hoaknwuyenue PLC k APM Co31anne KOMIIOHEHTOB-MCTOYHUKOB/IIPUEMHUKOB J1JIs1
odomena ¢ PLC MITSUBISHI no MC-nporoxoJry

s oomena nanueiMu ¢ PLC co3nanum B cinoe Merounuku/Ilpuemunku rpynny PLC, a B
HEell — OArpyIIy KOMIIOHEHTOB-UCTOYHUKOB/IprueMHrKoB Mitsubishi_Group.

®opma OTYETHOCTH
Otuer 1O HpaKTI/I‘ICCKOﬁ pa60Te, CerHJ'ICHHI)II\/'I TUTYJIBHBIM JINCTOM. Otuet JOJIDKCH
COZCPIKATh HA3BAHUE pa6OTI>I, 1ECJIb, 3aJaHUC U PE3YJILTAT BBIIIOJHCHHUA 3aJaHN.

3aaHus Ul CaMOCTOSTEIbHOW PAOOTHI:
IIpenycmorpenst BU3 o6yvaromerocs.

PexoMeHmanmuy 1o BEIDOJHEHUIO 3aJaHUi U IIOITOTOBKE K IIPAKTUYECKOM paboTre:
O3HaKOMUTBCA C TEOPETUUECKHM MaTepuajioM, TPEJICTABIEHHBIM B PEKOMEHIYEeMBIX
UCTOYHUKAX 1.

PexkoMeHyeMble HCTOUHUKH
1 TOCT 21.404-85. ABroMaTu3anusi TEXHOJOTHMYECKHMX THporeccoB. OO0o3HaueHHS
YCJIOBHBIE TIPHOOPOB M CPEJICTB aBTOMATHU3AIIUN B cxemax.- MockBa, 1985 .- 18 c.

OcHOBHas uTeparypa

1. ITpsBuenko T. A. ABTOMaTU3MpOBaHHBIE HHPOPMALTMOHHO-YIIPABIIAIONINE CUCTEMBI C
npumeHenneM SCADA- cucremsl Trace Mode: Yuebnoe nocobue. — CIIO.: M3naTenscTBO
«Jlauby, 2015. — 336 c.: un.

JlononHuTenpHAS IUTEPATypa

1. Tonybaes B.H. ABromarusupoBaHHble HWH(OPMALMOHHO-YIPABISIONINE CUCTEMBI:
METOJIMYECKHE YKa3aHHUs K BBIMOJHEHUIO MpakTUYeckux padot — bparck: Uzn-Bo bpl'yY, 2017. —
182 c.

2. PykoBojcTBO noss3oBaresist Trace mode 6 & T-Factory softlogic SCADA/HMI MES
EAM HRM HHurerpupoBanHas miaTdopma uis yrpaBlIeHHs IPOU3BOACTBOM. BbICTpHIt cTapT.
W3z nanne BocbMoe (k penusy 6.07), Mocksa, 2010, AdAstra Research Group, Ltd.
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10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCOJIb3YEMBIX ITPH
OCYHECTBJEHUA OBPA30BATEJIBHOI'O ITPOLECCA 110 JUCHUITVIMHE

1. SCADA-cucrema TRACE MODE (cBoboaHo pacnpoctpansemoe 110)

[Tpu peanu3anuu AUCHUILIMHBI IPUMEHSIIOTCSI MHHOBAIIMOHHbBIE TEXHOJIOIMU 00Y4eHUs!, aKTHB-
HbIE ¥ UHTEPAaKTUBHBIEC (POPMBI POBEICHUS 3aHATHUH, yKa3aHHbIE B pa3aenax 4.3, 4.4.

11. OMACAHUE MATEPHUAJIBHO-TEXHUYECKOM BA3bI, HEOEXOJIUMOMN

JJI51 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 1ITO JUCIUIIVIMHE

Buo Haumenosanue Ilepeuenv ocnoenozo 0dbopyoo- NeJIP, JIx, 113
3anamus ayoumopuu eanusn
1 2 3 4
JIk ITorouynas ayguropus MernoBasi, MapKepHasi 10CKa JIx 1-8
JIP Jlucnieinple Kiaccsl [IepcoHaJIbHBIE KOMITBIOTEPHI JIP 1-4
113 Jluciuielinble Ki1accol [IepcoHaIbHBIE KOMITBIOTEPHI I13 1-5
CP 433 — —
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IIpuniaoxenne 1

®OHJ OHEHOYHBIX CPEACTB AJI51 MPOBEJIEHU S
INPOMEXKYTOYHOU ATTECTAIIUU OBYYAIOIIUXCHA ITO JUCIHUIIVIMHE

1. Onucanue GpoHIa OLIEHOYHBIX CPEACTB (MACIOPT)

Ne
KOM- 3
ne- JIEMEHT KOMITE- Paznen Tema ®OC
Ten- TeHUUH
0
IIK-4 | rotoBHOCTh y4acT- | 1. O6mme npuniu- | 1.1. Otnuane aBToMaTu3upo- | Bormpocs k sk3a-
BOBaTh B TOJTOTOB- | IIBI HOCTPOSHUS H BaHHBIX CHCTEM yrpaBieHus | meny 1.1-1.11
Ke TEXHUKO- | PyHKIIHOHHPOBa- OT CHCTEM aBTOMAaTHYECKOTO
HKOHOMHYECKOTO Hust AUYC yIpaBIeHUS
000CHOBaHUS  TPO-
CKTOB CO3MaHus CH- 1.2. OcHoBHEIE QYHKIHH Bompock! K 9K3a-
CTEM M CPCACTB aB- ANYC meny 1.1 -1.11
TOMaTH3AINU "
YHpaBJICHIA 1.3. ®ynkuun ANYC kak Bormpocsr k 3k3a-
MTOCIIEZIOBATENBHOCTD OT- meny 1.1 -1.11
JIeNTbHBIX POIIECCOB
1.4. Pa3HOBUIHOCTH CTPYK- Bompocsr k 3k3a-
Typ AUYC meny 1.1 -1.11
1.5. XapakTepucTuku TexHo- | Bompoch k aK3a-
JIOTHYECKOTO TPOIIecca Kak meny 1.1 -1.11
00BeKTa KOHTPOJISI U yIIPaB-
JIeHUs
1.6. Dransl npoekTupoBaHus | Bompock k dK3a-
ANYC meny 1.1-1.11
IK-5 | cnocobuocts  ocy- | 2. Uzyuenue 00b- 2.1. O meTonax uaeHTUu- Bormpocsr k sk3a-
IIECTBIIAThL COOp W | €KTa yIpaBJICHUSL. kauuu. Mnentudukarus Mmeny 2.1 - 2.7
aHamu3  ucxoAHbix | COOp M mepBHUYHAS | MPOMBIIUICHHOTO 00BEKTa

JMaHHBIX I pacye-
Ta W TPOEKTUPOBA-
HAA  CHCTEM |
CPEICTB aBTOMATH-
3allil ¥ yIpaBlie-
HUS

o0OpaboTtka uHpOP-
MaIyu

2.2. Unentudukanus OY mo
Pa3rOHHOM KpHUBOM U 4aCTOT-
HBIM XapaKTEPUCTUKAM

Bomnpocs! k 3k3a-
meny 2.1 - 2.7

2.3. BBo aHAJIOTOBBIX CUT-

Bomnpocs! k 3k3a-

HaJIOB Mmeny 2.1 - 2.7
2.4. Anroputmel iepBuuHON | Bompock k ak3a-
00pabOTKM aHAIOTOBOI MH- meny 2.1 - 2.7

¢dhopmannn

2.5. Ilepecuer B TeXHUYECKHE
enuHuuel. [IpoBepka Ha Tex-
HOJIOTHUYECKHE TPAHHUIIBI

Bompocs! k 3 9k-
3ameny 2.1 - 2.7

2.6. BBox 1 nepBu4Has 00-
paboTKa AUCKPETHBIX CUTHA-
JIOB

Bompocsr k 3k3a-
meny 2.1 - 2.7

3. JIokanpHEbIE CU-
CTEMbI yIIPaBIICHUS
TEXHOJIOTUYECKUMU
mporieccamMu

3.1. CtpyKTypa JIOKaIbHOH

Bonpocs! k 3k3a-

CHCTEMBI YIIPABJICHUS meny 3.1 - 2.10
3.2.Anroputmsl popmupoBa- | Bompock k ak3a-
HUS YIIPABIIAIOMINX BO3IEH- meny 3.1 - 2.10

CTBUH

3.3. AnropurmMuyeckast
CTPYKTYypa JIOKJIbHOU CH-
CTEMBI ¢ IU(PPOBBIM YCTPOK-
CTBOM YIpaBJICHUS

Bompocsr k 3k3a-
meny 3.1 - 2.10

38




2. Bonipochl K 3K3ameHy

N Komnerenuun
n}l BOITPOCHI Ne u HaUMeHOBaHMe
K 39K3AMEHY pas3aesa
n Kon Onpenenenue
1 2 3 4 5
IK-4 | T'oroBHOCTH 1.1. lndopManoOHHO-BBIYMCIUTENbHBIC 1. OOmue NpUHIUTIBI
Yy4acTBOBATh B ¢ynkuun AUYC NOCTPOCHUSI U (PYHK-
MTOATOTOBKE TEX- 1.2. Yupasnstomue pyaxnnn AUYC nuouupoBanmst ANYC
HUKO- 1.3. YeM xapakTepusyeTcs npolecc BBoa
9KOHOMHYECKOTO | AaHHBIX?
obocHoBanus nipo- | 1.4. Uem xapakTepusyercs BHIBOJ 00pa-
€KTOB CO3JIaHU OOTaHHBIX TaHHBIX?
1 cuctem u cpeacte | 1.5. dynkunonansHas crpykrypa AUYC
apTomarmzanuu 1 | 1.6. Anropurmudeckas crpykrypa AUYC
YIpaBICHUS 1.7. Texunueckas ctpykrypa AUUYC
1.8. Undopmarnmonnas crpykrypa AUYC
1.9. OpranuszanuonHnas crpykrypa AUYC
1.10. XapaKTepHUCTUKN TEXHOJIOTHIECKOTO
mporecca Kak 00beKTa KOHTPOJIA U
yTpaBleHAS
1.11. Drans! npoextupoannss AUUYC
MK-5 | CnocobHocts 2.1. AHanuTH4ecKuil METOA MOCTPOCHHUS 2. Uzydenne oOBeKTa
OCYILECTBIIST MaTeMaTHYECKOH MOJIEIH 00bEKTa ynpasnenus. COop u
cOop u aHaM3 2.2. JKcnepuMeHTalbHBIA METO] TOCTPO- | IepBUYHast oOpaboTka
UCXOJHBIX JAHHBIX | €HUS MaTEMaTU4eCKOM MOJenu 00beKTa nHpOpMaLUN
JUTS pacdeTa u 2.3. DKCepuMeHTATbHO-aHATU THIECKAN
MPOCKTHPOBAHUSI | METOJ| IIOCTPOSHHUS MaTeMaTHIeCKOH MO-
CHCTEM M CPEACTB | JIelH 00beKTa
aBToMaruzauuu 1 | 2.4. OQHOTOYEUYHBII METOA ONpoca AaT-
yIpaBIICHUSI YHKOB
2.5. Onpoc 1aTYNKOB METOIOM TOCIIEI0-
BaTEJILHON TaOJIUIIbI
2.6. Ompoc AaTYMKOB METOJIOM ITPOU3-
BOJIBHOM TaOJIHIIBI
2.7. Bunbl TUCKPETHBIX CUTHAJIOB
3.1. CtpyKTypa JIOKaJIbHOH CHCTEMBI 3. JlokanbHble cucTe-
2 yIpaBIeHAS MBIl YIPaBICHHUS TeEX-

3.2. 11 /] 3axoH ynpaBieHuUs

3.3. HacToTHBIN METOJI pacueTa napamer-
POB HAaCTPOMKHM peEryisTopa

3.4. MeroJ mapaMeTpuIecKol KOpPEeKTH-
pyroiei 00paTHOM CBs3H

3.5. AJIropuTM™ peyilupOBaHHOTO yIpaB-
JIeHUS

3.6. AJITOpPUTM HEYETKOTO PEryJIMpOBaHUs
3.7. AnanTuBHOE yIIpaBieHUE

3.8. PeneitHoe ynpaBieHue

3.9. ®opmMupoBaHue KoJia yIpaBICHHS B
COOTBETCTBHH C IIPUHATHIM 3aKOHOM
3.10. AnropuTmMuYeckasi CTPYKTypa Jio-
KaJIbHOM CUCTEMBI ¢ IN(POBBIM YCTPOIA-
CTBOM YNpaBJICHUSI

HOJIOTUYCCKUMU  TIPO-
neccaMmu
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3. Onucanue noka3areseii 1 KpUTepHeB OLIEHUBAHMUS KOMIETeH Mt

IMoka3zarean Onenka Kpurepun
3HaTh OTJINYHO OreHKa «OTIMYHO» BBICTABIISIETCS B CITy-
IK-4: Yae, ecIM CTYACHT IEMOHCTPUPYET:
— OCHOBHBIC TIPUHITUIIBI T10- — BCECTOpPOHHEE CHCTEMaTHYeCKoe 3HaHUE
cTpoeHwus U (HPyHKITOHHUPOBA- MIPOrPaMMHOT0 MaTepHaa;
HUSI aBTOMATH3UPOBAHHBIX WH- — MIPaBHIIFHOE BHITIOJTHEHNE IPAKTHYECKUX
(hopMaIMOHHO-YIPABJISIFOIIAX 3aJlaHull, HANPABJICHHBIX Ha MPUMCHCHHE
CUCTEM MIPOrPaMMHOI0 MaTepUAIIa;
TIK-5: — TIpaBWJIbHOE TMPUMEHEHHE OCHOBHBIX
— OCHOBHBIE METO/IbI cOOpa u ITOJIOKEHUH TIPOTPaMMHOTO MaTepuara.
00paboTKku uHpOpMALIUH, U3Y-
YeHHE TOKAIBHBIX CHCTEM X0poIIo O1eHKa «XOpOIIOY» BBICTABISCTCS B CIIy-
YIIpaBJIeHHs] TEXHOIOTMYECKH- Hae, CCJin CTYICHT ICMOHCTPUPYCT:
MH Tpoleccamu — HeIOCTaTOYHO TIIOJIHOE 3HAaHWE TIPO-
VMeTh: rpaMMHOTO MaTepuaa;
TIK-4: —  BBIIIOJTHCHUEC C HECYIIECTBCHHBIMHA
— BBINOJHATH MPOCKT TEXHHYC- OmMMOKaMHM  TPAaKTHYECKUX  3a/JaHUH,
CKOI'O 0GECIICUeHHS CUCTEM HalpaBJIEHHBIX Ha IPUMEHEHHE IIpO-
yIIpaBIICHN. rPaMMHOTO MaTepuaa;
MK-5 — TIPUMEHEHHE C HEeCYIIECTBEHHBIMH
— I0JIy4aTb HEOGXONUMYIO HH- OIMMOKAMH OCHOBHBIX ITOJIOKEHUH TPO-
dopmanuro 1 06padaTeIBaTh €€ IPaMMHOTO Matepuaia.
Baagers:
MK-4- YIOBJIETBOPUTEJIBLHO OreHKa «yIOBJICTBOPUTEILHOY BBICTABIIS-
— COBPEMEHHBIMHU eTcs B CIIydae, eCli CTYACHT JI€MOHCTPH-

MIPOrpaMMHBIMU CPEACTBAMU
MOJATOTOBKU KOHCTPYKTOPCKO-
TEXHOJIOTUYECKOMN
JIOKyMEHTAIH

ITK-5:

— HaBBIKaMH pabOTHI C COBpe-
MEHHBIMU allapaTHBIMU U
MIPOrpaMMHBIMU CPEACTBAMU
WCCIIETOBAHUA U TIPOEKTHPOBA-
HUS CHCTEM YIPaBIIEHUS

pyer:
— YacTUYHOE 3HAHUE MPOrpaMMHOIO Ma-

Tepuana;

— YaCcTHUYHOE BBITIOJHEHUE MPAKTHYESCKHX
3aJaHU{, HAIllPaBJICHHBIX HAa NPUMEHEHHUE
POTrPaMMHOTO MaTepuaa;

— YaCTUYHOE MPHUMEHEHUE OCHOBHBIX IIO-
JI0KEHUH MPOTPaMMHOI0 MaTeprania.

HEY1OBJIETBOPUTEIbHO

OneHka  «HEYIOBJIETBOPUTEIBHO»  BbI-
CTaBIsieTCs B Cydae, €ClM CTYAEHT [e-
MOHCTPHUPYET:

— CyILECTBEHHbIE MPOOENbl B 3HAHUH PO-
rPaMMHOTO MaTepHaa;

— NPUHIMITHATBEHBIE OMMHOKK TPU BBIIOJI-
HEHUW TPAKTHYECKUX 3aJaHHi, HarpaB.-
JICHHBIX HA NPUMEHEHHE NPOrPAMMHOTO
Marepuana;

— HEBO3MOXKHOCTh IPUMEHEHHSI OCHOBHBIX
MOJIOKEHHUH MPOrpaMMHOTO MaTepHala.
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4. Meroan4yeckue MaTepuabl, ONpeae/sA0Nde NMPoleAypPbl OLeHNBAHUS 3HAHUM,
YMeHHUii, HABBIKOB H ONBITA J1eSITeJIbHOCTH

JucuumnnuHa ABToOMaTU3UpOBaHHbIE WH(OPMALIMOHHO-YIIPABIISIONINE CUCTEMbI HallpaBJieHa
HAa WM3YYCHHE TPUHIIUAIOB MOCTPOCHUS M (DYHKIMOHHPOBAHUS aBTOMATH3MPOBAHHBIX HMH(OpMaIH-
OHHO-YIPABJIIONIUX CHCTEM, M3y4YeHHE OOBEKTOB YIpaBiIeHHsS, cOOp U 00pabOTKy MH(pOpPMAIIHH,
U3yUYCHHE JIOKAIBHBIX CUCTEM YIPABICHHUS TEXHOJIOTHUYECKUMH MPOIECCaMH, 03HAKOMIICHUE C TeX-
HUKO-KOHOMUYECKHUM OOOCHOBAaHHEM IPOEKTOB CO3JaHUSl CUCTEM U CPEJICTB aBTOMAaTH3alUU U
yIpaBJIeHUs, ¢ TOCTPOCHHEM aBTOMATH3MPOBAHHBIX HH()OPMALMOHHO-YIPABIAIONNX CHCTEM, C
cOOpPOM M aHAJIM30M MCXOAHBIX JIAHHBIX JJISl pacyeTa U MPOEKTUPOBAHMS CUCTEM U CPEICTB aBTO-
MaTHU3alKu ¥ YIIPaBJICHUSI.

W3ydyeHue qUCHUILIMHBI IPelyCMaTpUBAET:

JIEKIIUH,

nabopaTopHbIe PabOTHI,

MIPAKTUYECKHC 3aHITHSI,

KOHTPOJIbHYIO padoTy,

CaMOCTOSITENIbHYIO padoTy,

3auer.

B xome ocBoenus paszgena 1 «OOume NTpUHOUNBI TMOCTPOCHUS W (YHKIMOHUPOBAHUS
ANYC» oOyuaroiuecs: AOKHBI 3HaTh 00IIKME BOMPOCH IOCTPOEHUS U (PYHKIIMOHUPOBAHUS aBTO-
MaTH3HPOBAHHBIX HH()OPMAITIOHHO-YITPABISIONINX CHCTEM.

B xone ocBoenust paznena 2 «M3ydenune oobekTa yrpasienus. Coop u nepsuyHas o0padoT-
Ka nHpOopMaAIMU» 00yJaroIInecs JOJDKHBI 3HATh HIDKHUN yPOBEHb HEPAPXUU — JIOKAIBHBIE CHCTE-
MBI YIIPABJICHUS TEXHOJIOTUYECKUM IMPOLIECCOM, MACHTU(DUKAINIO 00bEKTa ympaBlieHus, cOop u
NEePBUYHYIO 00pabOTKy HH(MOpMAIHH

B xoxe ocBoenus pazaena 3 «JIokanbHble CUCTEMBI YIPaBICHUS TEXHOJIOTHYECKUMH TIPO-
reccaMm» 00yJaroInecs OJDKHBI 3HATh CHHTE3 alrOPUTMa yIIPaBICHHS.

CryneHTam mpejuiaraeTcs BBIOTHUTH JTa0OpaTOpHbIE pabOThI MO UASHTHU(PHUKAIMU MPOIIEeC-
ca HarpeBa, YIpPaBJICHUIO UM B COOTBETCTBHH C BHIOPAHHBIM QJITOPHTMOM PETYIATOpa, pa3padoTKe
aBTOMATH3UPOBAHHOTO pabOyero MecTa CTy/AeHTa-IucIeTdepa ¢ pa3MeIleHueM Ha HeM TpeHJa pe-
TYJIUPYEMBIX U KOHTPOJIMPYEMBIX MEPEMEHHBIX, a TAKKE MHEMOCXEMBI TEXHOJIOTHYECKOTO MPOIIEC-
ca M oT4eTa TPEBOr.

B mpomecce npoBeneHNs MPaKTUYECKUX 3aHATHI BBIPAOATHIBACTCS YMEHHE HCIIONB30BaTh
MOJTy4YeHHBIC 3HAHUS Ha TIPAKTHKE.

Pabota ¢ nuTepatypoil SBISIETCS BaXKHEHIIIMM JIEMEHTOM B TOJIYYCHHH 3HAHUW TIO TUCIU-
e, [Ipexae Bcero, HEOOXOIUMO BOCIIOJIB30BAaThCS CHUCKOM PEKOMEHIyeMOH 1Mo JTaHHOW auc-
[UTUTHHE JTIUTepaTypoid. JomoTHUTEIbHBIE CBEIEHHS 110 U3y4aeMbIM TeMaM MOYKHO HalTH B TIEPHO-
Jnueckon neyatu u MHTEpHETE.

K 3adery momyckaroTcsi CTYACHTBI, KOTOPBIE BBHIOJHWIA B 0(GOpPMIIIN Bce TabopaTOpHBIE
paboThI U IPAKTUUYECKUE 3aHSATHS.

[To wToraM BBITTOMHEHHSI JIAOOPATOPHBIX PAbOT M MPAKTUYECKUX 3aHSITUH IPETo/IaBaTellb
OIICHUBAET YPOBEHb 3HAHUH, yMEHUN, HaBBIKOB. OMNKcaHue MoKazaTeie 1 KPUTEpUeB OLIEHUBAHUS
KOMITETEHIIMH, C(HOPMUPOBAHHBIX MO MTOTAM W3YUEHHs JUCIUIUIUHBI, TIPEJCTABICHO B pasziene 3
[Tpunoxxenus 1 HacTostel padodeit mporpammbl. OCHOBHBIMU OIICHOYHBIMU CPEJICTBAMH MPHU MPO-
BEJICHUY TIPOMEXYTOYHOHN aTTECTAINH SIBJISTFOTCS BOTIPOCHI K DK3aMEHY.
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IIpunaoxenue 2

AHHOTALIUA
padoueii mporpaMMbl JUCHHUILIHHBI
ABTOMATHU3UPOBAHHbIE HH(POPMALMOHHO-YIIPABJIAIOIINAE CUCTEMbI

1. Hean 1 3a0aum 1M CHMILUIHHBI

Lenbto M3ydeHHs] AUCUUIUIMHBL SBIISETCSA: U3yUYEHUE MPHUHIIUIIOB MOCTPOCHUS U (DYHKIHO-
HUPOBAHUS aBTOMATHU3UPOBAHHBIX WH(POPMAIMOHHO-YIIPABIISIFOIINX CHCTEM, M3y4YCHHE OOBEKTOB
yrpasieHus, coop u 06paboTka nHPOpPMALMK, U3YYEHHE JIOKAIbHBIX CHCTEM YIPaBICHHUS TEXHOJIO-
TUYECKUMHU MPOIECCaAMHU.

3anaveil u3yueHusl JUCLUILIUHBL SBISETCA: (OPMUPOBAaHUE y 00yJaromuxcs 3HaHUs, yMe-
HUS U HABBIKOB IMOATOTOBKH TEXHUKO-3KOHOMHYECKOTO 000CHOBAHHUS MMPOCKTOB CO3JAHMS CHCTEM U
CPEICTB aBTOMATHU3AIMM U YIPABICHUS, MOCTPOCHUS aBTOMATHU3MPOBAHHBIX HMH(POPMAIMOHHO-
YIPaBISIOUUX CUCTEM, cOOpa U aHalIM3a UCXOAHBIX JIAHHBIX I pacueTa U MPOEKTUPOBAHUS CH-
CTEM U CPEJICTB aBTOMATHU3AIMH U yIIPABICHHUS.

2. CTpyKTypa IMCHUATLUIHHBI

2.1  PacnpeneneHue TpYAOEMKOCTH IO OTIECIBbHBIM BHJAM YUEOHBIX 3aHITHH, BKIIOYAS
CaMOCTOSATENIbHYIO PaboTy: JICKIMA — 5 YacoB, abopaTopHbie paboThl — 5 4acoB, MPaKTHYECKHE
3aHsTHSI- 5 yacoB, camocTosTeNnbHast padboTa cryaenta — 120 yacos,

OO6m1ast TpyI0€MKOCTh JUCHHUIUIMHBI cOCTaBisieT 144 vaca, 4 3a4eTHBIX €AUHUIBI.

2.2 OCHOBHBIE Pa3/IeNbl TUCIUILINHBL:

1. OGmue npuHIMIEI TOCTpoeHUs U pyHKuHoHUpoBaHus ANYC

2. N3yuenne oObekTa yrpasieHus. Coop u nepsuyHast 00paboTka nHpopManuu
3. JIokasibHBIE CHCTEMBI YIIPaBIEHHS TEXHOJIOTHYECKUMU MPOLIECCaMU

3. [Inanupyemble pe3yJbTaThl 00y4eHHs (IepedyeHb KOMIETeHIHI)

[Ipouiecc n3yueHus: AUCUMILIUHBI HAIIPaBJIeH HA POPMHUPOBAHUE KOMIIETEHIIUU:

[1K-4 - rOTOBHOCTb Yy4acTBOBATh B MOATOTOBKE TEXHUKO-IKOHOMHUYECKOTO 00OCHOBAHHUS
IIPOEKTOB CO3/IaHUS CUCTEM U CPEJICTB aBTOMATU3AIMH U YIIPABICHHUS.

ITK-5 - crtocoOHOCTH OCYIIECTBIIATH COOP M aHAJIN3 UCXOIHBIX JTAHHBIX JJI pacyeTra U Mpo-
CKTUPOBAHUA CUCTEM U CPCACTB aBTOMATU3AlIUU U YIIPABJICHUS.

4. Bua npomMekyTOYHOM aTTecTalliu. 3K3aMeH
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IIpuaoxenne 3

IlIpomokon 0 0ononneHuAX u u3MeHEHUAX 8 padoueil npozpamme
nHa 20 -20 YueoHblit 200

1. B pabGouyro nporpamMmmy 1o AUCUUIUIMHE BHOCATCS CIETYIOLINE JOOTHEHHUS:

2. B pabouyto mporpaMmMy Mo JUCHUILTMHE BHOCATCS CIEAYIOIINE U3MEHEHUS:

[TpoTokoun 3acemanus xkadenpor No OT «__ » 20 r.,
(paspabomuux)

3aBenyromnuii kageapoit

(noonucs) (®.1.0.)
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IIpuaoxenne 4

®OH/1 OLIEHOYHBIX CPEJCTB JJIsSI TEKYIIEIO
KOHTPOJISI YCIEBAEMOCTH IO AU CHUILJINHE

. Onucanne GpoHIAa OLIEHOYHBIX CPEACTB (MACIOPT)

Ne
KOM- 3
ne- JIEMEHT Paznen Tema dOC
ren. | KOMIeTeHIHH
M
IIK-4 | T'oToBHOCTH 1. O0umwme npun- | 1.1. OTnuyue aBTOMaTU3UPOBAH-
y4acTBOBATh B LUIIBI IOCTPOE- | HBIX CUCTEM YIPABJICHUS OT CH-
MOJrOTOBKE T€X- | HUS U QYHKLIMO- | CTEM aBTOMATUYECKOI'0 YIIpaBJe-
HUKO- HUPOBAHHUS HUS
skoHOMHueckoro | AYC 1.2. OcHoBuble GpyHKMu ANYC
000CcHOBaHHUS 1.3. ®ynkuun AMYC kak mocie-
MIPOEKTOB CO3/1a- JI0BaTEJIbHOCTh OTAEIbHBIX IPO-
HUS CUCTEM U 1IECCOB
CPEACTB aBTOMa- 1.4. Pa3HOBUJHOCTb CTPYKTYP Ortuersr JIP
THU3aLMH U ANYC ull3
YIpaBJICHUA 1.5. XapaKkTepucTUKU TEXHOJIOTH-
YeCKOTro Mmporiecca Kak 00beKTa
KOHTPOJISI M YIIPaBJICHUS
1.6. DTanbl IPOEKTUPOBAHUS Otuetsl JIP
ANYC u [13
IMK-5 | Cioco6HOCTH 2. N3yuenne 2.1. O meronax naentuukanuu. | Orgerst JIP
OCYILECTBIATh o0bekTa ynpas- | MaeHTudukanus npoMbIIUIeHHO-
cOop u aHanu3 nenusi. Coop u ro o0beKTa
UCXOIHBIX JaH- nepBUYHAs 00- 2.2. Unentudukanus OV no pa3- | Oruerst JIP
HBIX JUIs1 pacyeTa | paboTka MHQOP- | TOHHON KPUBOM M YaCTOTHBIM Xa-
U MIPOEKTUPOBA- | MallUU paKTepUCTHKAM
HHUS CUCTEM U 2.3. BBog ananoroBseix curdaios | Otuets! 113
CPEACTB aBTOMa- 2.4. Anroput™msel nepBuuHoi 00- | Otuers! 113
THU3alMH U paboTKH aHAJIOroBOM MH(pOpMa-
yIIpaBJIeHUS 87071
2.5. [lepecueT B TEXHUUYECKHE
enuuuilbl. [IpoBepka Ha TEXHOIO-
T'MYECKUE IPaHUIIbI
2.6. BBox n mepBu4Has 00padboT-
Ka JMCKPETHBIX CUTHAJIOB
3. JlokanpHbIC 3.1. CtpykTypa ITOKaIbHOU CH- Otuets! JIP
CHCTEMBI yIIpaB- | CTEMbl YIPABICHHUS u [13
JICHHUS TEXHOJIO- | 3.2. AITOpUTMBI (OPMHUPOBAHUS
TMYECKAMHU IIPO- | YIPABISIFOIINX BO3JICHCTBUIM
neccamu 3.3. Anroput™mudeckas ctpykrypa | Otderst JIP
JIOKaJIbHOM cucTeMbl ¢ udpossiM | u I13
YCTPONCTBOM YIIPaBICHUS
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2. Onucanue noka3areseil 1 KpUTepHueB OLIEHUBAHUA KOMIIeTeH Mt

IHoka3zaTesn Onenka Kputepun
3Harth OTJIMYHO OrneHka «OTIMYHO» BBICTABISAETCS B CIIy-
TIK-4: 4ae, eclId CTYJIEHT AEMOHCTPUPYET:
— OCHOBHBIE IIPUHLIUIIBI TIO- — BCECTOPOHHEE CUCTEMATHYECKOE 3HAHHUE
CTpoeHus U GYyHKIUOHUPOBA- IIPOrpaMMHOI0 MaTepUana;
HUSI aBTOMaTH3UPOBAaHHBIX UH- — IPaBIWJIBHOE BBIIIOJHEHUE MPAKTUYECKUX
(b opMaLMOHHO-YIPABIISTFOIINX 3aJaHUi, HAIIPAaBJICHHBIX HAa IPUMEHEHUE
CUCTEM [IPOrpaMMHOI0 MaTepUana;
TIK-5: — TIpaBWIbHOE TMPUMEHEHHE OCHOBHBIX
— OCHOBHBIE METO/IbI cOopa 1 IOJIOKEHUH MPOrpaMMHOTO MaTepuaa.
00paboTKu uHpOpMALIUH, U3Y-
qeHMe TOKATEHBIX CHCIEM X0poIIo OrneHKa «XOpoIlIo» BBICTABISAETCS B CIIYy-
YIPaBIEHHS TEXHOJIOTUYECKH- “ac, i CTyICHT IEMOHCTPUPYCT.
MH TIpoleccamu — HEIOCTaTOYHO IIOJIHOE 3HAaHUE IIPo-
VYMeTh: rPaMMHOTO MaTepHaa;
T1K-4: —  BBIIIOJTHECHUEC C HECYIIECTBCHHBIMHA
— BBIOJIHATH POEKT TEXHUHUC- OIIMOKaMH IPAKTUYECKUX 3aJIaHUi,
CKOI'0 06ecIeueHus CHCTEM HanpaBICHHBIX HAa NPUMEHEHHE IIpo-
yTIPaBIICH. rpaMMHOTO MaTepuania;
[1K-5: — THPHUMCHCHHUEC C HECYIIECTBCHHBIMHA
— I0JIy4aTh HEOGXOXUMYIO HH- omKMOKaMH OCHOBHBIX IOJOXEHUH Mpo-
dopmaruro u 06padaTLIBaThL €€ 'PaMMHOI0 Matepuaia.
Baapers:
MK-4- YI0BJIETBOPUTEIbHO O1neHKa «yIOBJIETBOPUTEIHHOY BBICTABIIS-
— COBPEMEHHBIMHU eTcsl B Cllyyae, eclid CTYACHT JeMOHCTpPHU-

MIPOrpaMMHBIMU CPEACTBAMHA
MOATOTOBKU KOHCTPYKTOPCKO-
TEXHOJIOTUYECKOMN
JIOKYMEHTAIIH

[1K-5:

— HaBBIKaMH pabOTHI C COBpe-
MEHHBIMH aNMapaTHBIMU U
MIPOrpaMMHBIMU CPEACTBAMU
UCCJIEIOBAHNA U IPOEKTUPOBA-
HUS CHCTEM YITPaBIIEHUS

pyer:
— YaCcTUYHOE 3HAHWE MPOrPaMMHOIO Ma-

Tepuana,
— YaCTUYHOC BBLINIOJIHCHUE IPAKTUYCCKUX
3aJlaHUl, HAIIPaBJICHHBIX Ha NPUMEHEHHE
MIPOrpaMMHOIO MaTepUAa;

— YaCTUYHOC NMPHUMCHCHHUE OCHOBHBIX II0-
JIO’KEHHUH MTPOTrpaMMHOT0 MaTepuaia.

HCYA0BJECTBOPUTECJIBHO

OneHka  «HEYJOBJIETBOPUTEIbHO)»  BbI-
CTaBJIAETCA B ClIydae, €CIM CTYAEHT Je-
MOHCTPHUPYET:

— CyIlleCTBEHHBIE MPOOENbI B 3HAHUU TTPO-
rPaMMHOT'O MaTepHana;

— NPUHIMIIMAIBHBIE OIIMOKK NPU BBINOJI-
HCHUM MNPAKTUYCCKUX SaHaHHﬁ, Haripas-
JEHHBIX HA IPUMEHEHUE NPOrPaMMHOIO
MaTepuana;

— HEBO3MOXHOCTb NPUMEHCHNUA OCHOBHBIX
IIOJIOKEHUH IPOrPaMMHOI'0 MaTepHaIa.
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[IporpamMa cocTaBieHa B COOTBETCTBHM C (heAepalbHbIM T'OCYAapCTBEHHBIM 00pa3oBa-
TEJTBHBIM CTaHJIAPTOM BBICIIETO 00pa3oBaHUs MO HampapiieHuio nmoAarotoBku 27.03.04 Ynpasnenue
B TEXHHUECKUX cucteMax oT «20» oktsaops 2015 r. Ne 1171

s Haoopa 2014 roaa: u yuebusm mmanom @I'BOY BO «bpl'Y» ans 3aounoii popmbl 00ydeHus
oT «03» 07.2018 r. Ne 413.

IIporpammy cocraBuiI:

Tony6aeB B.H. nonient kadpenper YTC

Pabouas mporpamma paccMoTpeHa U yTBepKAeHa Ha 3acefqanuu kapeapsl YTC

ot 28 nexabdps 2018 r, mpoTokon Ne 6

3aBenyrommii kapeapoit YTC Urnarses 1.B.
COI'JTACOBAHO:

3aBenyIONIHI BBITyCKAIOMICH Kadeapoit Urnatses U.B.
Jupektop OubImoTeKn Cortnuk T.®D.

Pabouas nporpamma ogoOpena metoaudeckoii komuccueit ®OuA dakynprera

ot 28 nexadps 2018 r, mporokos Ne 5

[Ipencenarens MeToM4eCKOil KOMUCCHHU (haKyIbTeTa VYnbsHoB A /L.
COT'JTACOBAHO:

HavanpHuk

yu4e0HO-METOIMYECKOTO YIIPABICHUS Hexesen I'.I1.

Peructpanmonssiii Ne

Ar



